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LINEAR PRODUCTS OVERVIEW 

Introduction 

Operational Amplifiers 

Comparators 

Audio 

Motor Driver 

Disk Drive 

Fujitsu manufactures a wide range of integrated circuits 
that include: memories, microprocessors, 
telecommunication circuits, ASIC, high speed ECL logic, 
power components (consisting of both discrete 
transistors and transistor arrays), and linear products. 

The Linear Product Line offers devices for use in a wide 
range of applications. These linear products are 
manufactured to meet the high standard of quality and 
reliability that is found in all Fujitsu products. 

The functions include well known industry standards and 
unique products available in standard packaging; e.g., 
DIP, flat-pack, as well as newer space saving surface 
mount packaging. 

Fujitsu's comparators include industry standards and 
proprietary functions and are available in both standard 
and surface mount packaging. 

The Audio products represent Fujitsu's considerable 
capability in automotive radio. The Audio product line-up 
includes a comprehensive range of single-ended and 
balanced transformerless power amplifiers, associated 
pre-amplifiers, and control circuits. 

Motor drive products are useful for low power 
applications such as camera film transports, and door 
and access panel operation found in such products as 
VCRs and audio tape drives. 

Disk Drive products include a range of magnetic 
recording head amplifiers, head signal drivers, amplifiers, 
and VFOs. 

v 



Data Conversion (A/D)D/A) 

Other linear Products 

The conversion circuits include analog-to-digital, 
digital-to-analog and circuits which combine both. The 
Fujitsu line-up includes general purpose multi-channel 
microprocessor and highspeed video and graphics 
oriented products. The video and graphics 
performance-level products include A/Os with 
performance up to 60Msps, RAM DACS, triple DACS for 
color applications, and combined A/D-D/A suitable for 
use in single chip digital video processing. 

Other Linear products include special pre-amplifiers for 
use in basic physics and nuclear research, line drivers 
and receivers, decoder driver, LED decoder, 
frequency-to-voltage converters and MOS Analog switch. 

vi 



Section 1 i-----11 

Operational 
Amplifiers 

Fujitsu Description Features Equiv. Power Package No. of 
Part No. Prod. Supply (V) Pins 

Low Offset Ceramic DIP 14 
MB3603 Single Wide Common µA741 +15, -15 Plastic DIP 14 

Mode 1/P 

Low Offset Ceramic DIP 8 
MB3609 Single Wide Common µA741 +15, -15 Plastic DIP 8 

Mode 1/P 

GBW = 300MHz, Ceramic DIP 16 
MB3604 Single with Buffer Tr +12, -6 Plastic DIP 16 

(50mA) 

Wide Common Plastic DIP 14 
MB3614 Quad Mode 1/P LM324 +3 - -30 Ceramic DIP 14 

Plastic Flatpak 14 

MB3615 Quad Low Crossover MC3303 +3 - +36 Plastic DIP 14 
Distortion Plastic Flatpak 14 

JFET Input, Plastic DIP 8 
MB47082 Dual II= 30pA, TL082 ±1.5-±15 Plastic Flatpak 8 

SR= 2V/µS SIP 9 

Plastic DIP 8 
MB47358 Dual Low Crossover LM358 ±3 - ±30 Plastic Flatpak 8 

Distortion ±1.5-±15 SIP 9 

Low Noise, Plastic DIP 8 
MB47833 Dual Low Distortion LM833 ±5 - ±15 Plastic Flatpak 8 

SIP 9 

l 
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OPERATIONAL 
AMPLIFIER 

OPERATIONAL AMPLIFIER 

The Fujitsu MB3603/3609 are high gain monolithic operational amplifiers. 
The MB3603/3609 are suitable for industrial measurement instrument or 
controller because of low offset voltage, high input impedance, wide common· 
mode input voltage range and wide output voltage range. 

• Not required frequency compensation 

• On·chip protection circuitry 

• Adjustable offset voltage 

• Wide common-mode input voltage range and wide output voltage range 

• Low power dissipation 

• No latch up 

• Pin assignment: MB3609 same as µA741 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee +18 v 

Power Supply Voltage VEE -18 v 

Differential Input Voltage V10 ±30 v 

Common-mode Input Voltage v, ±15 v 

Power Dissipation Po 500 mW 

Storage 
Plastic -55 to 125 oc 

TsTG Temperature 
Ceramic -65 to 150 oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

1-1 

MB3603 
MB3609 

May 1988 
Edition 1.0 

PLASTIC PACKAGE CERAMIC PACKAGE 
DIP-14P-M02 DIP-14C-C01 

MB3603 

PLASTIC PACKAGE 
DIP-08P-M01 

CERAMIC PACKAGE 
DIP-08C-C01 

MB3609 

PIN ASSIGNMENT 

NC NC 

NC NC 

OFFSET NC NULL1 

-IN Vee 

+IN OUT 

VEE OFFSET 
NULL2 

NC NC 

MB3609 

OFFSET NC NULL1 

-IN Vee 

+IN OUT 

VEE OFFSET 
NULL2 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any .voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

• 
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-IN 

+IN 

Fig. 1 - MB3603/3609 EQUIVALENT CIRCUITS 

ON-1 ON-2 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 6 to 15 v 

Power Supply Voltage VEE -6 to -15 v 

Operating Temperature TA -20 to +75 •c 

DC CHARACTERISTICS 
(Vee= +15V, VEE= -15V, TA= 0 to 70°C) 

Value 
Parameter Symbol Condition Unit 

Min Max 

Input Offset Voltage V10 Rs= 10ki1, V0 =O 10 mV 

Input Offset Current 110 Vo= 0 220 nA 

Input Bias Current 11 Vo= 0 600 nA 

Voltage Gain Av RL = 2ki1, Vo = ±10V 15,000 

Common-mode Rejection Ratio CMRR V1 = ±7.5V 70 dB 

Power Supply Rejection Ratio SVRR 
Rs= 10ki1, !Wee= 2.5V, 

150 µVIV /:NEE =2.5V, Vo =0 

Maximum Output Voltage VoM RL = 2ki1 ±10 v 

Common-mode Input Voltage VeM ±12 v 

Power Supply Current lsuP Vo= 0 3.1 mA 

Input Resistance R1N 300 kit 

AC CHARACTERISTICS (Vee= +15V, VEE= -15V, TA= 25 ± 2°C) 

Value 
Parameter Symbol Condition Unit 

Min Max 

Frequency Bandwidth BW RL = 2ki1 100 kHz 

Slew Rate SR RL = 2ki1. Vo= ±10V 0.1 V/µs 

1-3 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 2 - OPEN LOOP VOLTAGE GAIN 
vs. POWER SUPPLY VOLTAGE 

Fig. 3 - OUTPUT VOLTAGE vs. POWER 
SUPPLY VOLTAGE 
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Fig. 5 - INPUT BIAS CURRENT 
vs. TEMPERATURE 

:; 16 

~ 14 1--T A_--L--0 __ 1_0 7-L-0°_C--l--l------'.::.......l 

~o_, 121---+-+---+7_--'1"'V-+---1 
t-

1 o,,___,__.....__,.,,~.....___,____, 

~ ./ 
z / 

~ "-~-+--+--+-+--1----l---I ~ 120 .'b... 

~ 80 ~ 
"' 0 
0 
~ 
z 
0 
:; 
:;; 
0 
u 

v rz "' ~ 401---l---l-__.-+--~+---J-=,,,.....~ 
!: 

0 ~5-'---1~0-'---1~5-'--~20 
o.____.__.____._..___.__.___, 

0 10 20 30 40 50 60 70 

POWER SUPPLY VOLTAGE Vee. VEE (V) 

Fig. 6 - INPUT OFFSET CURRENT 
vs. TEMPERATURE 

50.--.....-__,.-...-.....--....-.--~ 1 Vs==±15V 

o 40,t---+--+T-+--+---+-+-~ 
t-

~ 3011'\:~~ ..... ~--+-+--+--+-+-~ 
3 ~ 
tu 20 

~ ~ 
u. 
0 1 ol--+--+--+-+-1'---f.,.,""""~d -

0 ~o ____,.1 o,--,2""0_.,,.30,---4"='0 _...,.50,,........,6"='0__,,.10 

TEMPERATURE TA (°C) 

1-4 

TEMPERATURE TA (°C) 



Fig. 7 - OUTPUT VOLTAGE vs. 
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Fig. 8 - OPEN LOOP VOLTAGE GAIN 
vs. FREQUENCY 
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MB3603 
MB3609 

PACKAGE DIMENSIONS (MB3603) 

14-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-14P-M02) 

I 
.244±.010 

A=============:::!J_:jo.251 

I 

©FUJITSU LIMITED 1987 D14010S-3C 

.172(4.36)MAX 

.020(0.51 I '118(3.00)MIN 
MIN 

.018±.003 

I0.46±0.081 

14-LEAD CERAMIC CERDIP DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-14C-C01) 

©FUJITSU LIMITED 1987 D14005S·2C 

11 .248::8~~ 

"1~ 
I 

_l 

.032±.012 .134±.014 
(0.81±0.30) (3.40±0.36) 

.100±.010 
12.54±0.25) 

1-6 

Dimensions in 
inches (millimeters) 

Dimensions in 
inches (millimeters) 
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'\ 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01) 

.172(4.36)MAX 

.020(0.51) .118(3.0)MIN 
MIN 

.060~(i012 (1.52~g·3 1 
©FUJITSU LIMITED1987 D08006S-2C 
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.300(7.62)TYP 

Dimensions in 
inches (millimeters) 
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MB3603 
MB3609 

PACKAGE DIMENSIONS (MB3609) 

R.025(0.64)REF 

.050(1.27) 
MAX 

.Q18~:gg~ 
(0.46~g:~~) 

.100±.010 
(2.54±0.25) 

8-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-08C-C01 I 

J 

.o6o~:gg~ 
(1.52~g:~g, 

.200(5.08) 
MAX 

.134±.014 
.032±.012 (3.40±0.36) 

(0.81 ±0.30) 

.032(0.81) 
TYP 

.300(7.62IREF 
©FUJITSU LIMITED 1987 D08004S-2C 

Dimensions in 
inches (millimeters) 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

given. The information contained in this document has been caretully­

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for iriaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 

FUJITSU LIMITED 
Comnw.nicaticnJ ana ltectronicJ 

6·1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: 2224361FT TOR J 

FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
Phone: 408-922·9000 TWX: 910-671-4915 

FUJITSU MICROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner StraBe44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

©FUJITSU LIMITED 1988 

805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 

Printed in Japan OV0009-885A 1 
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HIGH FREQUENCY 
OPERATIONAL 

AMPLIFIER 

HIGH FREQUENCY OPERATIONAL AMPLIFIER 

The Fujitsu M B3604 is a monolithic high frequency operational amplifier 
fabricated by Fujitsu Bipolar Technology. 

The MB3604 has differential inputs, single-end output, and an on-chip buffer 

transistor for video band use. 

ABSOLUTE MAXIMUM RA TINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee +14 v 

Power Supply Voltage VEE -7 v 

Differential Input Voltage V10 ±5 v 

Common Mode Input Voltage v, -7 to +1.4 v 

Output Current lo 10 mA 

Collector-Emitter Voltage 
VeEo 21 v 

for Buffer Transistor 

Collector Current for Buffer 
le 50 mA 

Transistor 

Power Dissipation Po 500 mW 

Ceramic -65 to +150 oc 
Storage Temperature TsTG 

Plastic -55 to +125 oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB3604 

December 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-16P-M04 

CERAMIC PACKAGE 
DIP-16C-C01 

PIN ASSIGNMENT 

16 

2 15 

3 14 

4 13 
TOP VIEW 

5 12 

6 11 

10 

8 9 

-IN 

+IN 

FC2 

FC3 

FC5 

Vee 

FC4 

B-C 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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• 
Fig. 1 - MB3604 EQUIVALENT CIRCUIT 

.-----------<1~----<1~-----111 v cc 

------<6 OUT 

RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol Value Unit 

Power Supply Voltage Vee +12±5% v 

Power Supply Voltage VEE -6±5% v 

Operating Temperature TA -20 to +75 oc 

1-10 
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ELECTRICAL CHARACTERISTICS- I 
(Vee= +12V, Vee = -6V, TA= 0 to 70°C) D 

Value 
Parameter Symbol Condition Unit 

Min Max 

Input Offset Voltage V10 Rs= 50D 6.0 mV 

Input Offset Current 110 5.0 µA 

Input Bias Current 11 20 µA 

Voltage Gain Av RL;::: 5kD 60 dB 

Common Mode Rejection Ratio CMRR Rs= 50D 70 dB 

Maximum Positive Output Voltage VoM(+) V1N=0.1V 4.0 v 

Maximum Negative Output Voltage VoM (-) VIN= 0.1V 5.5 v 

OdB Frequency fo Rs= 50D, RL = 50D 90 MHz 

Input Resistance R1N f = 1kHz 3.0 kD 

Power Supply Current lsup(+) 9.0 mA 

Power Supply Current lsuP(-) 6.7 mA 

Collector Cutoff Current for Buffer 
leao Vea= 18V, IE= 0 Transistor 2.0 µA 

DC Current Gain for Buffer Transistcr hFE Vea= 6V, le= 20mA 40 200 

ELECTRICAL CHARACTERISTICS- II (Vee= +12V, Vee= -6V, TA= 25°C) 

Value 
Parameter Symbol Condition Unit 

Min Max 

Output Resistance Ro f = 1 kHz 200 n 

3dB Frequency fe Rs= 50D, RL = 50D 1 MHz 

Slew Rate SR Av~ 1, R1 = 50D 10 V/µs 

Current Gain-Bandwidth p,.oduct 
fT VeE = 6V, le= 20mA 300 MHz 

for Buffer Transistor 

Collector Capacitance for Buffer 
Cab 

VeE = 6V, le= OA, 
5 pF 

Transistor f = 1MHz 

1-11 
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MEASUREMENT CIRCUT DIAGRAM 

Fig. 2-0dB FEEDBACK AMPLIFIER 

JOU OUT 

son 

Fig. 4 - LOW FREQUENCY 
FEEDBACK AMPLIFIER 

Fig. 5 - FREQUENCY CHARACTERISTICS 
MEASUREMENT CIRCUIT 

son son 

lOUT 

ron 

Pin connection 0-----@--@ 
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Fig. 3 - 20dB FEEDBACK AMPLIFIER 

10kU 

OUT 

son son 

PIN CONNECTION FOR Fig. 2 to Fig. 5 

Fig. 6 - POWER SUPPLY VOLTAGE vs. VOLTAGE 
GAIN MEASUREMENT CIRCUIT 

Pin connection (})---@----@ 
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ELECTRICAL CHARACTERISTICS CURVES 
Fig. 7 - OdB FEEDBACK AMPLIFIER 
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Fig. 8 - 20dB FEEDBACK AMPLIFIER 
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Fig. 9 - LOW FREQUENCY FEEDBACK AMPLIFIER 
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Fig. 10 - FREQUENCY CHARACTERISTICS 
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PACKAGE DIMENSIONS 

INDEX-1 

INDEX-2 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

I 
.244±.01( 

16.20±0.25) 

~~:;:::::::;=::;:~;:::::::;::::;:~-1 
I Lr-1 v L 770+.00B (19 55+0.2) L,) L,J I f--_. -.012 . -0.3 ---I 

.039~0012 

(0.99~g- 3 } 

©FUJITSU LIMITED 1986 D16033S-2C 
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Dimensions in 
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PACKAGE DIMENSIONS D 
16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE \ 

(CASE No.: DIP-16C-C01) _l-
~ 00to150 

DD DD D Cl 0 .'- 11 

I 
.300(7.62)TYP 

--1 .050(1.27) MAX 

r-+--1-----~-~ 

.100±.010 

(2.54!0.25) 

.700(17.78)REF 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

_J 

.032±.012 
(0.81 ±0.30) 

.200(5.08)MAX 

.134±.014 
(3.40±0.36) 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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Ill 
QUAD OPERATIONAL AMPLIFIER 

The Fujitsu MB3614 is a Quad operational amplifier having 
a phase compensatory circuit and operates from a single 
power supply or dual power supplies. 
The device has equivalent electrical characteristics of 
current industrial standard operational amplifier and 
requires low powe·r supply current. 
MB3614 can be high density mounted because it integrates 
4 circuits in DIP/FPT 14-pin package. 

• No phase compensation required 

• Wide power supply voltage 

Single power supply 

Dual power supplies 

• Wide input common mode range 

• Low power supply current 

• Low Input Offset Voltage 

+3 to +30 V 

±1.5 to ±15 V 

o to (Vcc-1.5) v 
0.8 mA typ. 

2 mV typ. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Su_ll_Q_ l}'_ Vo l t age Vee 32 

Differential l'l2_ut Volt~e Vro 32 

Common Mode I'l2_ut Volt~e VI -0.3 to +32 

Power Dissi_.E.ation Po 570 

O_Qerat i n_g_ Tem_Qerature TA -20 to +75 

Storage Plastic TsTG -55 to +125 
Temperature 

TsTG Ceramic -65 to +150 

Note:* Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA Tl NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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mW 

oc 

oc 

oc 

TS541-A873 
March 1987 

PLASTIC PACKAGE 
DIP-14P-M02 

CERAMIC PACKAGE 
DIP-14C-C04 

PLASTIC PACKAGE 
FPT-14P-M01 

PIN ASSIGNMEN 

(TV YllWI 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 



Fig.2- EQUIVALENT CIRCUIT 

Vee 
9 
I 
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Ill 
ELECTRICAL CHARACTERISTICS (Vcc=5V, TA=25°C) 

Parameter Symbol Condition Value Unit Min ~ Max 

Input Offset Voltage Vrn 2 7 mV 

Input Offset Current 110 5 50 nA 

In_e_ut Bias Current Ir * 45 250 nA 

Power Supply Current Ice RL= oo 0.8 2.0 mA 

I Tljl_Ut Common Mode Voltage VcM 0 Vcc-i. s v 

Voltage Gain Av RL?:2kR 25 100 V/mV 

VoH Vcc=30V, RL=2kR 26 28 v 
Output Voltage 

Vol Vcc=5V, RLslOkQ 5 20 mV 

IsoURCE Vcc=15v, Vrn+=l V 20 40 mA 
Output Current 

Is INK Vcc=1sv, Vrn-=lV 10 20 mA 

Common Mode 
Rejection Ratio CMRR 65 85 dB 

Power Supply Voltage 
Rejection Ratio SVRR 65 100 dB 

Channel Separation cs 120 dB 

NOTE: *A direction of the input bias current flows from IC because first input transistor 
consists of PNP. 

1-18 



TYPICAL CHARACTERISTICS CURVES 

Fig.3- Power Supply Current vs. 
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Ill 

PACKAGE DIMENSIONS 

AL IN-LINE PACKAGE 
14-LEAD PLASTINC D~ DIP-14P-M02) 

(CASE o .. 

~~~~,I 
234(5.95) 

~£~:;::::::;==;=r==;=:;==r=r=ffji~fl_J.45) 
I 

.100(2.54) I 
TYP 

D 014010S-2C ©1986 FUJITSU L1MlTE 

015(0.38) 
·.021 !0.54) 

1-20 

Dimensions in 
inches {millimeters) 



PACKAGE DIMENSIONS 

14-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE \ 
(CASE No.: DJP-14C-C04) __J.--

R.025 (0.641 r n 
"'"·r~--,---.,--,--,--~~~~J '":'·", 

I 
~L:J L:l L:l L:l L:l L:l L:l IJ7 15) 

. .758(19.15) . 
. 788(20.02) 

.056(1.42) 

.062(1.58) 

600115.241REF 

© 1986 FUJITSU LIMITED D14006S-1C 

.09412.391 
MAX 

.090(2.29) 

.11012.79) 
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.3o5i7.75l I 
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Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

II 

.38219.7) 

.409(10.4) 

©198t..FUJITSU LIMITED F 14003S-1C 

14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 

1-22 

.00210.051 
MIN 

----~-+.(_S_T_A_ND OFF) 

.00810.20) 

.085(2.151 
MAX 

VIEW A 

J 
.02010.5) 

.007(0.18) 
MAX 

.D27I0.68) 
MAX 
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QUAD OPERATIONAL AMPLIFIER 

The Fujitsu MB3615 is a Quad operational amplifier having 
a phase compensatory circuit and operates from a single 
power supply or dual power supplies. 
The device has equivalent electrical characteristics of 
current industrial standard operational amplifier and 
requires low power supply current. 
MB3615 can be high density mounted because it integrates 
4 circuits in DIP-14-pin package. It is taken the 
countermeasure for cross-over distortion, so can be used 
for amplifying AC. 
The MB3615 is pin compatible with Motorola MC3303. 

• No phase compensation required 

• Wide power supply voltage 

Single power supply 

Dual power supplies 

• Wide input common mode range 

• Low power supply current 

• Low Cross-over distortion 

+3 to +36 V 

±1.5 to ±18 V 

VEE to (Vcc-1.5) v 

2 mA typ. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

TS537-A872 
February 1987 

PLASTIC PACKAGE 
DIP-14P-M02 

PLASTIC PACKAGE 
FPT-14P-M01 

PIN ASSIGNMENT 
(TOP VIEW) 

Rating Symbol Value Unit 

* Vee Power Su.££_1.L Vol t~e 36 

* Differential Inp_ut Voltag_e Vrn 36 

* VI Inp_ut Common Mode Vol ta_g_e -0.3 to +36 

Power Dissj_.£.ation Po 570 

Op_eratin_g_ Tem_IJ_erature TA -20 to +75 

Stor~e Tem_IJ_erature TsTG -55 to +125 

NOTE: * Single Power Supply. 

Permanent device damage may occur if ABSOLUTE MAXIMUM 
RAT~NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

D 



Fig.2- EQUIVALENT CIRCUIT 

Ill 
Vee 

OUT 
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ELECTRICAL CHARACTERISTICS (Vcc=+15V, VEE=-15V, TA=25°C) 

Parameter Symbol Condition Value Unit Min ~ Max 

In_E_ut Offset Voltage Vrn 2 7 mV 

In_E_ut Offset Current Irn 5 50 nA 

In_E_ut Bias Current II * 45 250 nA 

Power Su~ Current Ice RL= co 2.0 4.0 mA 

In_[l_ut Common Mode Volta_g_e VcM VEE Vcc-i.s v 
Vo lta_g_e Gain Av RL~2kQ 20 100 V/mV 

VoH RL=2kQ ±10 12 v 
Output Voltage 

Vol RL=lOkQ ±12 13 v 
IsoURCE 10 40 mA 

Output Current 
Is INK 10 20 mA 

Common Mode 
Rejection Ratio CMRR 70 85 dB 

Power Supply Voltage 
Rejection Ratio SVRR 65 100 dB 

Channel SE!Q_aration cs 120 dB 

NOTE: * A direction of the input bias current flows from IC because first input 
transistor consists of PNP. 
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Ill 
TYPICAL CHARACTERISTICS CURVES 

Fig.3- Power Supply Current vs. 
Power Supply Voltage 
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PACKAGE DIMENSIONS 

14-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-14P-M02) 

I 
.234(5.95) 

A!:::::::::=::;:::;::=::::;:::::;::=:;::;=::;:::::;::::::::;::::;::=:;=::::;:=::;:::~_J.45l 
.756(19.2) 
.780(19.8) 

.074(1.88) 

.100(2.54) I 
TYP 

©1986 FUJITSU LIMITED 014010S-2C 

I 

.172(4.36) 

.020MIN .118(3.0) MIN 
C0.51) 

.015(0.38) 

.021 (0.54) 
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0 imensions in 
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PACKAGE DIMENSIONS 

Ill 

.38219.7) 

.409110.4) 

© 198~FUJITSU LIMITED F14003S·1C 

14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 
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FUJITSU 

1111111111111111111111111111111111111111111111111111 MB47082 

J-FET INPUT OPERATIONAL AMPLIFIER 

The Fujitsu MB47082 is designed for a dual operational 
amplifier with P channel-typed J-FET used at the input 
stage. Its slew rate is faster (more than one figure) 
comparing with the standard operational amplifier and 
also its band width is wide because of its high input 
impedance characteristic and well-built transmission 
conductance at the input stage comparing with the 
bipolar transistor. 
The MB47082 is suitable for a D/A converter and 
a Sample & Hold circuit that need to cover from a small 
singnal amplification to a fast and large signal change. 

TS556-A876 
June 1987 

PLASTIC PACKAGE 
SIP-9P-M01 

PLASTIC PACKAGE 
• Compatible with TL082 DIP-8P-M01 

• Wide operating power supply voltage ±5V to ±15V 

• Fast slew rate : 13V/µs typ. 

• Low input bias current : 30pA typ. 

• Wide frequency bandwidth 3MHz typ. 

• On-chip internal frequency compensation 

• Low noise 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Vee +18 v 
Power Supply Voltage 

VEE -18 v 

Differential Input Voltge Vrn ±30 v 
Common-mode Input Voltage VI ±15 v 

Power Dissipation Po 350 (TA:S55°C) mW 

Operating Temperature TA -20 to 75 oc 

Storage Temperature TsTG -55 to 125 oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 

RATINGS are exceeded. Functional operation should be restricted 

to the conditions as detailed in the operational sections of this data 
sheet. 
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PLASTIC PACKAGE 
FPT-8P-M01 

PIN ASSIGNMENT 

(TOP VIEW) 

OUT-A~BVcc 
-IN-A 2 _ 7 OUT-B 

-t-IN-A 3 6 -IN-B 

VEE 4 s -t-JN-B 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

D 



Fig.l - MB47082 EQUIVALENT CIRCUIT 

• 
+IN o-----1----. 

-IN 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee.VEE ±5 to ±15 v 

Operating Temperature TA -20 to +75 oc D 
RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Condition Value Unit 
Min Typ Max 

Input Offset Voltage Vro Rss50!i2 5.0 15.0 mA 

Input Offset Current Iro 5 200 pA 

Input Bias Current Ir 30 400 pA 

Common-mode Input Voltage VcM ±10 v 

Common-mode. Rejection Ratio CMRR RsslOkQ 70 86 dB 

Power Supply Voltage 
Rejection Ratio SVRR RsslOkQ 70 86 dB 

Voltage Gain Av RL=2kQ 25 200 V/mV 

Power Supply Current Ice 3.5 5.6 mA 

RL<!:l8kQ ±12 ±13.5 v 
Maximum Output Voltage VoM 

RL<!:2kQ ±10 ±12 v 

IsoURCE Vo= VEE -25 -10 mA 
Output Current 

IsrNK Vo= Vee 25 40 mA 

Frequency Bandwidth BW RL=2kQ 3.0 MHz 

Slew Rate SR RL=2kQ,C=100pF,Ay=l 13 V/µs 

Channel Separation cs f=lkHz 120 dB 

Equivalent Input Noise Voltage VNJ f=lkHz,Rs=lOOQ 25 nVr'FfZ 
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• 
ELECTRICAL CHARACTERISTICS CURVES 

FIG.2 - VOLTAGE GAIN VS. FREQUENCY 
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FIG.3 - OUTPUT VOLTAGE VS . 
FREQUENCY 
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ELECTRICAL CHARACTERISTICS CURVES (Continued) 
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FIG.9 - PULSE RESPONSE 
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• 
PACKAGE DIMENSIONS 

.039(0.99) 

.051 (1.29) 

8-LEAD PLASTIC DUAL IN,UNE PACKAGE 
(CASE No.: DIP-08P-M01) 

.172(4.36)MAX 

.020(0.51) .118(3.0)MIN 
MIN 

.015(0.38) 
.021 (0.54) 

.060(1.52) 

.072(1.82) 

© 1985 FUJITSU LIMITED D08006S·1C 

.232(5.9) 

.260(6.6) 

TYP 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-08P-M01) 

.002(0.05) 
MIN 
(STAND OFF) 

.260(6.6) 

.283r.2) 

-~ 
I .012(0.3) 

-~ =-i.028(0.7) 

--,..,=:-:::-c-i bo5(0.13) 

.008(0.20) 

.085(2.15) 
MAX 

©1986 FUJITSU LIMITED FOB002S-1C 

1-34 

.290(7.37) 
310(7.87) 

Dimensions in 
inches (millimeters) 

Details of "A .. part 

.020(0.5) 

.007(0.18) 
MAX 

.027(0.68) 
MAX 

Dimensions in inches 
(millimeters) 



PACKAGE DIMENSIONS 

9-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No_: SIP-09P-M01) 

©1986 FUJITSU LIMITED S09002S-1C 

1-35 

.12213.1 )MAX 

D 

.008(0.20) 

.012(0.30) 

Dimensions in 
inches (millimeters} 

II 
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DUAL 
OPERATIONAL 
AMPLIFIER 

DUAL OPERATIONAL AMPLIFIER 

The Fujitsu MB47358 is designed for a general purpose dual operational 
amplifier with internal frequency compensation and to operate from a single 
power supply or dual power supplies. The MB47358 is suitable for audio 
with the fast slew rate and with the reduction of cross-over distortion. The 
MB47358 fits an application of microcomputer because of its wide output 
voltage range. The MB47358 is compatible with LM358. 

• Not required frequency compensation 

• Wide power supply voltage range 

Single power supply: 3V to 30V 
Dual power supplies: ±1 .5V to ±15V 

• Wide output voltage range 

• No cross-over distortion 

• Fast slew rate - 2V /µs typ. 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value· 

Power Supply Voltage Vee 36 

Differential Input Voltage V10 36 

Common-mode Input Voltage V1cM -0.3 to +36 

Power Dissipation Po 350 (TA S 55°C) 

Operating Temperature TA -20 to +75 

Storage Temperature TsTG -55 to +125 

Unit 

v 

v 

v 

mW 

oc 

oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

1-36 

MB47358 

July 1988 
Edition 2.0 

PLASTIC PACKAGE 
SIP-09P-M01 

PLASTIC PACKAGE 
DIP-08P-M01 

FLAT PLASTIC PACKAGE See Page 7 

OUT-A 

-IN-A 

+IN-A 

GND 

PIN ASSIGNMENT 
(FRONT VIEW: SIP) 

(TOP VIEW: DIP, FPT) 

/ 

Vee 

OUT-B 

-IN-B 

+IN-B 

GND 

+IN-A 

-IN-A 

OUT-A 

Vee 

Vee 

OUT-B 

-IN-B 

+IN-B 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Ill RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

3 to 30 
Power Supply Voltage Vee v 

±1.5 to ±15 

Operating Temperature TA -20 to +75 oc 

RECOMMENDED OPERATING CONDITIONS 
(TA= 25°C, Vee= 5V) 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

Input Offset Voltage V10 - 2 7 mV 

Input Offset Current 110 - 5 50 nA 

Input Bias Current 11 * - 45 250 nA 

Power Supply Current Ice RL = 00 , Vee =5V - 2.0 3.0 mA 

Common-mode Input Voltage vlCM 0 - Vcc-1.5 v 

Voltage Gain Av RL ~ K 2k.Q 25 100 - V/mV 

Common-mode Rejection Ratio CMRR 65 85 - dB 

Power Supply Voltage Rejection 
SVRR 65 100 - dB Ratio 

RL = 2k.Q 3.5 4.1 - v 
VoH 

RL = 10k.Q 4.0 4.2 v 
Output Voltage 

ls1NK :0:: 60µA - 0.2 0.4 v 
VoL 

ls1N K <;;: 2mA - 0.8 1.5 v 

RL~ 10kD, Vee =±15V ±12 ±14 - v 
Maximum Output Voltage VoM 

RL 2k.Q, Vee =±15V ±10 - - v 

lsoURCE 
V1N+ = 1V, V1N- = OV, 

20 40 - mA 
Vcc=15V 

Output Current 
V1N+ = OV, V1N- = 1V, 

10 20 - mA 
Vee= 15V 

ls1NK 
V1N+ = OV, V1N- = 1V, 

60 150 - µA 
Vo= 0.4V 

Channel Separation cs f = 1 kHz - 120 - dB 

Slew Rate SR RL = 2k.Q - 2 - V/µs 

NOTE: A direction of the input bias current flows from IC because first input transistor consists of PNP. 
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ELECTRICAL CHARACTERISTICS CURVES 

Fig. 2 - POWER SUPPLY VOLTAGE 
<1'. vs. POWER SUPPLY CURRENT 
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Ill PACKAGE DIMENSIONS 

9-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-09P-M01) 

© 1988 FUJITSU LIMITED S09002S-3C 

.236±.010 
(6.00±0.25) 

_107(7.SO)MAX 

~~ 
.098(2.50)MIN 

L.100(2.541TYP 

1-40 
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.112±.010 
(2.85±0.25) 

D 

.010±.002 
I0.25±0.05) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 

INDEX 

.039~0012 

(0.99~g·3 i 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01) 

.172(4.36)MAX 

.020(0.51) .118(3.0)MIN 
MIN 

© 1987 FUJITSU LIMITED D08006S-2C 

1-41 

.300(7 .62)TYP 

Dimensions in 
inches (millimeters) 

D 
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FPT-08P-M01 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-08P-M01) 

r;,::~:~1 G=-i--1 
1 .307±.016 

INDEX (7.8±0.4) 

cf .209±.012 
(5.30±0.25) 

IC::;::;:=::;::;:::=;:::;::::~_J 

.050(1.27) I 
TYP 

.018±.004 
(0.45±0.1 O) 

~0.085(t.15)MAX 
( ) ' 
', __ ,- .0315±.008 

'\A (0.8±0.2) 

© 1987FUJITSU LIMITED F08002S-2C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

inforrliation sufficient for construction purposes is not necessarily 

.002(0.05) 

MIN 
(STAND OFF) 

View "A" 

.00710.18) 
MAX 

.02710.68) 
MAX 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefully­

checked anO is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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LOW NOISE DUAL OPERATIONAL AMPLIFIER 

The Fujitsu MB47833 Is a dual operational amplifier with a high slew rate, broad 
bandwidth and low noise characteristics. 

The MB47833 Is an excellent preamplifier for PCM and high-fidelity audio 
systems. The device Is functionally compatible with the LM833. 

• Wide Power Supply Range: t1.5V to ±15V 

• High Slew Rate: 7 V/µ.s 

• Low Input Noise Voltage: 4.5 nv1../HZ 

• Wide Gain Bandwidth: 15 MHz 

• Internal Phase Compensation 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee +18 v 

VEE -18 v 

Differential Input Voltage "io ±30 v 

Common Mode Input Voltage Vj ±15 v 

Power Dissipation Po 350 (TA~55°CJ mW 

Operating Temperature TA -30 to +85 •c 

Storage Temperature TSTG -55 to +125 •c 
Note: Permanent device damage may occur If ABSOLUTE MAXIMUM 

RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed In the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Copyright• 1988 by FUJITSU LIMITED and Fujitsu Mlcroelectronlcs, Inc. 
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MB47833 

May1988 • 
Edition 1.0 

~~~~~~~~~~~~~~~~ 

OUTA 

-IN A 

+IN A 

VEE 

PLASTIC PACKAGE 
DIP-08P-M01 

PLASTIC PACKAGE 
FPT-08P-M01 

PLASTIC PACKAGE 
SIP-09P-M01 

PIN ASSIGNMENTS 

DIP-08P-M01 
FPT-08P-M01 

Front View) 

SIP-09P-M01 

Vee 

OUT B 

-IN B 

+IN B 

9 Vee 

OUT B 

-IN B 

+IN B 

VEE 

+IN A 

-IN A 

OUTA 

Vee 

This devl~ contains circuitry to protect the 
Inputs against damage due to high static 
voltages or electric fields, However, it Is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high Imped­
ance circuit. 

,/ 
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• Fig. 1 - EQUIVALENT CIRCUIT 
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RECOMMENDED OPERATING CONDITIONS 

II Parameter Symbol Value Unit 

Power Supply Voltage Vee 
±1 .5 to ±15 v 

VEE 

Ambient Operating Temperature TA -30 to +85 oc 

ELECTRICAL CHARACTERISTICS 
(Vee= +15V, VEE= -15V, TA= 25°C, unless otherwise noted.) 

Value 

Parameter Symbol Conditions Minimum Typical Maximum Unit 

Input Offset Voltage V10 0.3 5.0 mV 

Input Offset Current 110 10 200 nA 

Input Blas Current i1N 500 1000 nA 

Common Mode Input Voltage VcM ±12 ±14 v 
Common Mode Rejection 

CMR 80 100 dB Ratio 

Supply Voltage Rejection SVR 80 100 dB 
Ratio 

Voltage Gain Av RL = 2kfl 90 110 dB 

Power Supply Current Ice 5.0 8.0 mA 

RL? 10kfl ±12 ±13.5 v 
Maximum Output Voltage VoM 

RL? 2kfl ±10 ±13.4 v 
Gain Bandwidth Product GBW RL = 2kfl, f = 100kHz 15 MHz 

Slew Rate SR 
RL = 2kfl, C = 100pF 

Av= 1 
7 V/µS 

Channel Separation cs f = 1kHz 120 dB 

Input Noise Voltage VNI 
NAB, JISA 

RS= 6000, f = 1kHz 
0.4 µV 

I 

I' 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Output Voltage vs Output Current 
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TYPICAL PERFORMANCE CHARACTERISTICS continued 

Pulse Response Characteristics Pulse Response vs Measurement Circuit D 
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PACKAGE DIMENSIONS 

INDEX 

.035~ :g1~ 
(0. 89 ~ g:~6 ) 

Dimensions in 
Inches (mllllmeters) 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01) 

I 
.244 ± .010 

(6.20 ± 0.25) 

Lt;::::o:::;:::::;:::::=:::::;::::;:::::;::l.I _J 

---.100 (2.54) TYP 

.020 (0.51) 
MIN 

.018±.003 

(0,46 ± o. 08) 

.172 (4.36) MAX 

.118(3.0)MIN 

-r---- .060 ~ 0012 (1.52 ~ g.30) 

1-48 

.300 (7.62) TYP 
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PACKAGE DIMENSIONS {continued) 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT -08P-M01) 

l .307 ± .016 
(7.80 ± 0.40) 

.209 ± .012 
(5.30 ± 0.25) 

.050 (1.27) TYP~ .. , 

Dimensions in 
Inches (millimeters) 

~ 1 t ,--,, _l .085 (2.15) MAX 

iO:D 0 0 -~* ', _ _, t 
t ig~Big f o.°z°ti 
A 

1-49 

.002 (0.05) (MIN) 

(STAND OFF) 

.268 ~ :81,~ 

.006 ~ .002 IL t .020 + .008 
_ ___;,o·Oc::,.;,01,.iJo. (0.50 ± 0.20) 

(0.15 ~ g g~) 

.008 (0.20) 

.007 (0.18) MAX 

.027 (0.68) MAX 

II 

FOB002S-2C 
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PACKAGE DIMENSIONS continued 
9-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 

(CASE No.: SIP-09P-M01) 

. 122(3. 10)MAX 

D 

.010 ± .002 

(0.25 ± 0.05) 

Dimensions In 
Inches (millimeters) 

,047~·g12 

(1.20 ~ g· 30 ) 

.020 ± .003 
(0.50 ± 0.08) 

_J I.- . 100(2.54)TYP 

S09002S-2C 

The Information contained in this document does not convey any license 

under the copyrights, patent rights, software rights or trademarks claimed 

by Fujitsu. Circuit diagrams utlllzlng Fujitsu products are Included as a 

means of Illustrating typical applications. Complete information sufficient 

for construction purposes Is not necessarily given. The Information 

contained in this document has been carefully checked and Is believed to 

be rellable. However, Fujitsu assumes no responsibility for Inaccuracies. 

Fujitsu reserves the right to change products or specifications without 

notice. 

FUJITSU LIMITED 
Conurwnicalimu and &tectronicJ 

6-1. Marunouchl, 1-chome, Chlyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: J22633 Cable: "FUJITSULIMITED TOKYO" 

For further Information please contact: 
FUJITSU LIMITED 
Semiconductor Marketing: Furukawa Sogo Bldg,, 6-1, Marunouchl 2-chome, Chiyoda-ku, Tokyo 100, Japan 

Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 
Telex: 2224361 FTTOR J 

FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
Phone: (406) 922-9000 TELEX 6714915 
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Section 2 

Comparators 

Fujitsu Equiv. Power Package No. of Description Features 
Prod. Supply (V) Pins Part No. 

High Speed Plastic DIP 8 
MB4001 Single (!PD= 50ns) µA710 jJ2, -6 Plastic Flatpak 8 

VRO = 2mV 

High Speed Plastic DIP 8 
MB4002 Single (!PD = 25ns) ±12, -6 Plastic Flatpak 8 

VRO = 1mV 

Low Power +2, - +36 Plastic DIP 14 MB4204 Quad 
(Ice = 0.8mA), 

LM339 
Plastic Flatpak 14 

High Power SIP 8 
MB4205 Single IOL = 0. 5mA with +6.5 - +18 (Heatslnk) 

Over Current Limit 





1m11111111111111111111111111111111111111111111111 MB4001 
FUJITSU 

m1111111111111111111111111111111111111111111111111 
HIGH SPEED COMPARATOR 

The Fujitsu MB4001 is a Monolithic High Speed Comparator. 

Its single-end output circuit is low impedance and 

input offset voltage is small, besides the device 

operation is stable against temperature variation. 

MB4001 is compatible with µA710. 

• High Speed --- 50 ns typ. 

• Small Input offset voltage 

• Low output impedance 

• Package 

Plastic 8-pin Dual-In-Line (Suffix: -P) 

Plastic 8-pin FLAT Package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee +14 v 
Power Supply Voltage VEE -7 v 
Input Voltage VI ±7 v 
Storage Temperature TsTG -55 to +125 oc 

Operating Temperature TA -20 to +75 oc 

NOTE: Permanent device damage may occur it ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detail.ed in the operational sections ot this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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TS504-B87X 
October 1987 

PLASTIC PACKAGE 
DIP-08P-M01 

PLASTIC PACKAGE 
F T-08P-MO 

PIN ASSIGNMENT 

(TOP VIEW) 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maXi· 
mum rated voltages to this high impedance 
circuit. 

II 



Fig.1 - MB4001 EQUIVALENT CIRCUIT 

-INQ) 

+IN®----+--___, 

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee +12V±5% v 

Power Supply Voltage VEE -6V±5% v 

Operating Temperature TA -20 to +75 oc 
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ELECTRICAL CHARACTERISTICS 

Parameter Symbol Condition Value 
Min Typ 

Input Off set Voltage Vrn Rs:!>200Q, Vo=l. 4V 2 

Input Offset Current IIQ Vo=l.4V 1 

Input Bias Current I1 Vo=l.4V 10 

Voltage Gain Av f=lkHz, output pin 600 1500 
is open 

Propagation Delay Time tpd V1=5mV, over driven 50 

High-level Output Voltage VoH tV1~lOmV,I1B=40µA 2.5 3.2 

Low-level Output Voltage Vol tV1~lOmV,IoL=l.6µA -0.5 

Power Supply Current Ice Vo=l.4V 6 

Power Supply Current IEE Vo=l.4 V 5 

TYPICAL CHARACTERISTICS CURVES 

UJ 

~ ..... 3. 
-' 

0 

g 
2 . 0 ..... > ::> 

c.. 1. ..... 
::> 0 
0 > 

0 

0 

-1. 0 

0 

0 

Ffg.2 - OUTPUT VOLTAGE vs. 
INPUT VOLTAGE 

' I Vcc=13.2V, VEE=-6.6V 

~ 
0 
> 

"' a! ..... 
-' 
0 
> 

Vcc=12.0V, VEE=-6.0V 
I ..._..,~ J_ 

vcc=10.~ I 
VEr5.4V \ I 

I [I I 
..... 
::> 
c.. -1 ..... 
::> 
0 

-2 

I I 

I I 
I 
6 -· -2 

INPUT VOLTAGE V1 (mV) 

Ff g.3 - PULSE RESPONSE Fig.4 - INPUT OFFSET VOLTAGE vs. 
TEMPERATURE 

,. 

I 

lL 

'7 

0 50 100 1>0 200 2>0 

TIME t (ns) 

..,. 

~ 
> 
UJ 

~ 
-' g 
..... 
UJ 
Cl) 
i.. 
i.. 
0 

..... 
::> 

-11---+--+-t---+--+-+---+---i 

~ -21---+--+-t---+--+-+---+---< 

-3,.,___.,__.,._.___,L-_.,.___,~-;,-~ 
-60 -40 -20 0 20 40 60 80. 100. 

TEMPERATURE TA (°C) 
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Unit 
Max 

5 mV 

µA 

µA 

• ns 

v 

0.37 v 

mA 

mA 
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PACKAGE DIMENSIONS 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP·08P·M01) 

.039~12 

(0.99~g·3 1 

Cl 1987 FUJITSU LIMITED 008006S·2C 

.172(4.36)MAX 

1--~-;- SEATING PLANE 

.020(0.51) .118(3.0)MIN 
MIN 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-08P-M01) 

r;·:.:~1.iki 
INDEX (7.8•0.4) 1.307•.016 

,../ .209•.012. u (5.30•0.25) 

i.=:;:;=;::;::::;:;::::;::;::=:>1_1 

.05011.27) I 
TYP 

.018•.004 
(0.45•0.10) 

65t.2i2id==r·os511s1MAX { : t 
'---'\. - .0315•.008 

'\ (0.8•0.2) 
A 

!01987 FUJITSU LIMITED F08002S·2C 

2-4 

.002(0.05) 
MIN 
(STAND OFF) 

.300(7.62)TYP 

Dimensions in 
inches {millimeters) 

View "A., 

.00710.18) 
MAX 

.02710.68) MAX 

Dimensions in 
inches 'millimeters) 



1111111111111111111111111111111111111111111111111111 MB4002 
FUJITSU 

1111111111111111111111111111111111111111111111111111 HIGH SPEED COMPARATOR 

The Fujitsu MB4002 is a Unsaturated High Speed 

Comparator. Its output level is stable against 

power supply voltage and temperature variation. 

• High Speed --- 25 ns typ. 

• Small Input Offset Voltage 

• Package 

Plastic 8-pin DIP Package (Suffix: -P) 

Plastic 8-pin FLAT Package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Power Supply Voltage Vee +14 

Power Supply Voltage VEE -7 

Input Voltage VI ±7 

Operating Temperature TA -55 to +125 

Unit 

v 

v 

v 
oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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TS505-B87X 
October 1987 

PLASTIC PACKAGE 
DIP-08P-M01 

PLASTIC PACKAGE 
FPT-08P-M01 

PIN ASSIGNMENT 
(Top View) 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high. impedance 
circuit. 



Fig.l - MB4002 EQUIVALENT CIRCUIT 

~-------.....----..-----1 ~ Vee 

Ill 

L--.+------+----i 4 VEE 

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee +12±5% v 
Power Supply Voltage VEE -6±5% v 
Operating Temperature TA -20 to +75 oc 
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ELECTRICAL CHARACTERISTICS 

Parameter Symbol Condition Test Value Unit 
Circuit Min Typ Max 

Input Offset Voltage Vro Rs:S2001l,Vo=l.5V Fig.2 1 5 mV 

Input Offset Current Im Vo=l.5V Fig.3 1 5 µA 

Input Bias Current Ir Vo=l.5V Fig.4 10 40 µA 

Voltage Gain Av f=lkHz, output pin Fig.5 800 1500 
is open lfl 

Propagation Delay Time tpd Vr=lOOmV, Fig.7 25 ns 
5mV Over Drive 

High-level Output Voltage VoH ~Vr~10mV,loH=40µA Fig.6 2.8 3.2 3.6 v 

Low-level Output Voltage Vol ~Vr~10mV,IoL=2.0mA Fig.6 -0.2 0 0.37 v 

Power Supply Current Ice Vo=l. 5V Fig.2 10.6 13.5 mA 

Power Supply Current IEE Vo=l.5V Fig.2 6.8 8.5 mA 

TEST CIRCUIT 

Fig.3 110 
Ju_· 

VcT 

50Q 

V111=VoX JOµA 

Fig.4 11 Fig.5 Av 
Vee Vrc 

VEF. 
11 =Vo x IOOµA 

VEF. 

Av=Vu/V1 V1=0.5mV 
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TEST CIRCUIT 

Ff g.6 VoH• Vol 
Vee 

S-1 Vo=VoL 
s-2 Vo=VoH 

Vo 

Fig.7 tpd 

CRT 

TYPICAL CHARACTERISTICS CURVES 

Ffg.B - lNPUT PROPAGATION CHARACTERISTICS 

t- Jc~=~ 2J _l J_ 
J_ J_ J_ J_ 

lT~=lo~·-t- VEE=-6V ] !-t-
25"C 

10-c-t-I-+-

I 
I 

J_ 
I 
I 
! 

] l 
J_ I 

I I I 

± 0 
-6 -4 -2 0 4 

INPUT VOLTAGE VJ (mV) 
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VJ WAVEFORM 

t.:IOIOns t1:IOIOns t•=200ns 

Flg.9 - VOLTAGE GAIN vs. 
TEMPERATURE 

1800 ........,........,,__1........, ...... .--.--.--.--.--~~ 
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VE£=-6V. 

~ I 
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~ l"':I I I 
- l ~ 
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I 1300,__,___I _______ .,._.........., 

1200 .._.__._I _.___...___.___.___.___.__...__,___, 
-~ 0 ~ ~ ~ ~ ~ 

TEMPERATURE TA (°C) 



TYPICAL CHARACTERISTICS CURVES {Continued) 

Fig.10 - INPUT BIAS CURRENT vs. 
TEMPERATURE 

' 
101-1"--...:::i-....,..-t-t~~-;-vcc=12v f-i t'f....J VEE=-6V 

::: 
N ,_ 

z 
"' "' "' ::> 
(.) 

"' ~ ... 
,_ 
::> 

~ 
o~..__..__..._..._.....__.__.__.__.__.__.__. 

-ro o ro ~ w w ~ 

TEMPERATURE TA (°C) 

Fig.12 - OUTPUT SINK CURRENT vs. 
TEMPERATURE 

i 2_71--+--+--+--+-+--+--+Vcc=12v +--
VEE=-6V 

~ 1--+--+--+
1
-+---'---..-+ VoL=0.2V +--

!z: 2. 61--1--Jr-::;-:-tN-+l-+l -,...1 -t---t--t--t--1 

~ I~ I B 2. 51--f-+-I -+-+-+1 -+~,-.ci" ....... 'b:.J---1-;--;--j 

~ l I "' I en 2. 41----l--+j-+-+--+-+) __._j -t--t--t--1 -,H 

~ I 
~ 2. 3.l-+--+--+--t--+--'-1 -,r-r--;-..,.1--,.--1 
c 

2 .:.22Lo_J_~o --'--2~0......1.1 -4..i,O......i.-+.60,......._S:':o---'-...,.,lOO 
TEMPERATURE TA (°C) 
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Fig.11 - INPUT OFFSET CURRENT vs. 
TEMPERATURE 

I !z: O.B t...:::N~,_i--IHHH--i-;-;-;-;--1 

~ I ~ B 0. 6 t-t-t--t--rt--"Nr"-cib--ir--'H--1 
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-~~o-'--0.,.._..._,2~0_.__4._o_._~60~-_,s~o---~100 

TEMPERATURE TA (°C) 

Fig.13 - OUTPUT VOLTAGE vs. 
TEMPERATURE 

; I , '-+--+-t-+-t--t--t-1 
i 'J Vo~ 
1.L.l _l 

0 20 40 60 

TEMPERATURE TA (°C} 



TYPICAL CHARACTERISTICS CURVES (Continued) 

Fig.14 - OUTPUT VOLTAGE vs. 
POWER SUPPLY VOLTAGE 

TA=2s•c 
> 4 . 0 ,...,--,.-.,..--,--,-.-,-..,-.,...-l.,--l,.-,--. 0. 5 
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Fig.16 - SWITCHING RESPONSE (2) 
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Fig.15 - SWITCHING RESPONSE (1) 
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PACKAGE DIMENSIONS 

B·LEAD PLASTIC DUAL·IN·LINE PACKAGE 
(CASE No.: DIP·OBP·M01) 

.172(4.36)MAX 

.039~0012 

(0.99~g·3 1 

I--.,.--+ SEATING PLANE 

.020(0.51) .118(3.0IMIN 
MIN 

© 1987 FUJITSU LIMITED D08006S·2C 

B·LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT·OBP·M01) 

r;.::~~'G=ii 
1.307±.016 

INDEX (7.8±0.4) cf .209±.012 
(5.30±0.25) 

ic:::;::;=;:;=;=;:;::::::,i_J 
.018>.004 

(0.45±0. 10) 

~J.o85A.15lMAx 
{ : t 
'---'\- .0315±.008 

'\ (0.8±0.2) 
A 

©1987 FUJITSU LIMITED F08002S·2C 
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.002(0.05) 
MIN 
(STAND OFF) 

.300(7.62JTYP 

Dimensions in 
inches (millimeters) 

View "A" 

.007(0.181 
MAX 

.027(0.68) 
MAX 

Dimensions in 
inches (millimeters) 

i; 



lfl 

1111111111111111111111111111111111111111111111111111111 

FUJITSU 

ll/lllllllllllllllllllllllllllllllllllll/111111111111111111111111 

QUAD COMPARATOR 

The Fujitsu MB4204 Is a Quad Comparator which consists of four independent channels. 
The MB4204 Is designed to operate form either a single power or dual power supplies 
over a wide range of voltages. The Input characteristics Is equivalent of current Industry 
standard comparator. Even though operated from a single power supply, the MB4204 Is 
suitably designed to compare multiple signals In parallel and to be operated with battery 
because Its Input common mode voltage range Includes ground potential and It requires 
low power supply current. 

The MB4204 can be high density mounted because It Integrates 4 circuits on a chip In 
DIP/FPT-14-pln package. 

The MB4204 Is pin compatible with National Semiconductor LM339. 

• Wide power supply voltage range: +2 to +36V 

• Wide Input common mode range: O to (Vcc-1.5) V 

• Low power supply current: O. 8 mA typ. 

• Low Input offset voltage: 2mV typ. 

• Low Input bias current: 25nA typ. 

• Open Collectors Output allow to wired-OR Connection 

• Package 

- 14-pln Plastic DIP Package (Suffix: -P) 

- 14-pln Plastic FPT Package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee 36 v 

Power Dissipation Po 500 mW 

Differential Input Voltage VID 36 v 

Common Mode Input Voltage VI -0.3 to +36 v 

Output Short Circuit Duration Infinite 

Operating Temperature TA -20 to +75 •c 

Storage Temperature TSTG -55 to +125 •c 
NOTE: Permanent device damage may occur If the above Absolute Maximum 

Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed In the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 

Copyright ©1988 FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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MB4204 

May 1988 
Edition 1.0 

PLASTIC PACKAGE 
DIP-14P-M02 

PLASTIC PACKAGE 
FPT-14P-M01 

PIN ASSIGNMENT 

OUT-C 

OUT-D 

GND 

+IN-D 

-IN-D 
+IN-C 

8 -JN-C 

(TOP VIEW) 

This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it Is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high impedance 
circuit. 
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111111111111111111111111111111111111111111111111111111 MB4204 

Fig. 2 - EQUIVALENT CIRCUIT 

Vee -IN-A +IN-A -IN-B +IN-B -IN-C -IN-C -IN-D +IN-D 

14 13 

GND OUT-A OUT-B OUT-C OUT-D 
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ELECTRICAL CHARACTERISTICS (VCC=+5V, TA=25°C) 

Parameter Symbol Condition 

Input Offset Voltage V10 Vo = VREF = 1 .4V 

Input Offset Current 110 

Input Bias Current ii '1 

Input Common Mode Voltage VCM 

Voltage Gain Av RL=15kfl 

Transconductance 

Large Signal Response Time '2 RL=5.1kfl, VRL=5V 

Response Time '3 RL=5.1kfl, VRL=5V 

Output Saturation Voltage VOL VIN-=1V, VIN+= OV, ISINK=3 mA 

Output Sink Current ISINK VIN- =1V, VIN+=OV, vo~1.5V 

Output Leakage Current ILEAK VIN+=1V, VIN-=flV, Vo=5V 

Output Leakage Current ILEAK VIN+=1V, V1N-=flV, V0=30V 

Power Supply Current Ice RL=co 

Notes: 

'1 The direction of the Input bias current flows from IC. 
'2 VIN= TTL Logic Swing, VREF = 1.4 v 
• 3 VIN = 1 00 mV, Overdrive = 5 mV 

2-14 

Min 

0 
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FUJITSU 

MB4204 111111111111111111111111111111111111111111111111111111 

Value 

Typ Max 
Unit 

2 5 mV 

5 50 nA 

25 250 nA 

Vee -1.5 v 

200 V/mV 

13 mhos 

300 ns 

1.3 µs 

250 400 mV 

16 mA 

0.1 nA 

1 µA 

0.8 2 mA 
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Fig. 3 - TEST CIRCUIT 

Vee VRL 

..----+--o Vee 
sv 

RL=5.1k!l 
VIN(+) 

VIN(-) 

TYPICAL CHARACTERISTICS CURVES 

Fig. 4 - Power Supply Current vs. 
- Power Supply Voltage 
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Fig. 6 - Input/Output Voltage vs. 
Time 

6 -..---..---....... - ....... -....-. 
Input Over Drive 

Ot--t--~-------
0 ........ 1---1---+--+--t--1 

TA =25°C 

-100 ~~-~-+--+--1--1 

0 0.5 1.0 1.5 2.0 

Time (µs) 

2-15 

~ 
...J g 
w 

~ 
~ 
~ 
z 
0 

~ 
:::i 
I-

~ 

Fig. 5 - Output Saturation Voltage vs. 
Output Sink Current 
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Fig. 7 - Input/Output Voltage vs. 
Time 

6 
100mV Input Over Drive 

4 r 7 
20mV 

2 SmV ---1 I--

~..L 
~ ~ 

0 

100 
TA =25°C 
i J_ 

0 

0 0.5 1.0 1.5 2.0 

Time (µs) 

,I 



111111111111111111111111111111111111111111111111111111 

FUJITSU 

MB4204 111111111111111111111111111111111111111111111111111111 

PACKAGE DIMENSIONS 

TYP 

Dimensions ln 
Inches (millimeters) 

14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 

I I 11 .018 ± .o04 
~ ---1 • (0.45 ± 0.10) 

.031 ± ,008 
(0.80 ± 0.20) 

2-16 

,L ::::: ... ,. '. :::: , u J<m~o'" 
.272 ± .012 
(6.90 ± 0.30) 

, - , I 
.~ 
\ .020 + .008 

A ',-~n (0.50-+ 0.20) 

-.j!+--.006 + .002 (o 15 + o.osl 
- .001 . - 0.02 

.007 (0.18) 
MAX 

.027 0.68 
MAX 

F14003S-2C 
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PACKAGE DIMENSIONS Continued 

INDEX - 1 

14-LEAD PLASTIC DUAL-IN-LINE PACKAGE 

(CASE No.: DIP-14P-M02) 

.244 ± .010 

_.,.....~:=:;::::::::;:::::;=:;=:;=:::;::::::;::::::::;=;;=::;=::;=::::;:::::;:=;;=Y _:r o. 25i 

.300 ± .010 
17.62 ±0.25) 

(19.55 ~ g:~g ) 
.085 ± .010 
(2. 15 ± 0.25) 

J 

.020(0.51) 
MIN 

.172(4.36)MAX 

.118(3.00)MIN 

11 .018 ± .003 -.i .. (0.46 ± 0. 08) 
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D14010S-3C 

The information contained In this document does not convey any license 

under the copyrights, patent rights, software rights or trademarks claimed 

by Fujitsu. Circuit diagrams utllizing Fujitsu products are included as a 

means of Illustrating typical applications. Complete information sufficient 

for construction purposes Is not necessarily given. The information 

contained In this document has been carefully checked and is believed to be 

reliable. However, Fujitsu assumes no responsibility for inaccuracies. 

Fujitsu reserves the right to change products or specifications without 

notice. 
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MB4205 

HIGH POWER COMPARATOR 

The Fujitsu MB4205 is a comparator which is designed to operate 
from a single power supply voltage. It is capable of driving 
a load up to 0.5 A and have the current limiting circuitry, 
it enables a direct drive warning lamps. 
As it is packaged in 8-pin plastic SIP package with heat sink, 
it enables easy mounting. 
It is equipped with the function which turns the output "ON" 
by force, when the surge is inflicted in the application of 
automobile, and so on. 

• PNP transistor input enables input control voltage from 
0 V and a single power supply voltage operation 

• High output drive capability : 0.5 A 
• Resistance comparion is achieved due to on-chip switchable 

constant-current supply souce 
(Several hundred Q to several kilo Q) 

• Hysteresis is set easily because VoH level and VR level is 
almost same 

•On-chip current limiting circuitry 
Common pin for input control voltage pin Vcs and reference 
voltage output pin VR 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Condition Value 

Power Supply Voltage Vee 18 

Power Supply Current (Surge) Ices t~50ms 100 

Load Current IoL 500 

Output Voltage VoH 40 

1 
Power Dissipation Po 

4 

Unit 

v 

mA 

mA 

v 

w 

w 

Operating Temperature -30 to +85 °C 

Storage Temperature TsTG -55 to +125 °C 

TS562-A877 
JULY 1987 

PLASTIC PACKAGE 
SIP-08P-M01 

PIN ASSIGNMENT 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxiN 
mum rated voltages to this high impedance 
circuit. 
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Fig.l - MB4205 EQUIVALENT CIRCUIT 

OUTC VR/Vcs Vee OUTP 

C? ~ 

-INC +INC -!NP GNO 
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ELECTRICAL CHARACTERISTICS 
(TA=25°C, Vcc=l3.2V, Rs=220Q, RL=54Q) 

Parameter Symbol Condition Value Unit 
-Wm Typ Max 

Power Supply Voltage Vee Rs=O 6.5 18 v 

Power Supply Current Ice Vcc=lOV,Rs=O 9 13 mA 

Zener Voltage Vccz Icc=50mA 26 30 36 v 

Comparator section 

Vcs=2.ov 2 10 mV 
Input Offset Voltage Vro 

Vcs=0.8V 5 20 mV 

* Ir Vcs=2.ov 0.5 3 µA 
Input Bias Current 

Irn Vcs=0.8V 0.6 1.0 1.5 mA 

Input Bias Current Ratio r r+/I r- Vcs=0.8V 0.95 1.0 1.05 

Common-mode Input Voltage Range VcM 0 Vcc-2 v 

Vol IsrNK=3mA 0.1 0.2 v 
Output Voltage 

VoH IR=0.5mA 5.0 5.4 5.8 v 

Sink Current Is INK VoL:5lV 8 20 mA 

Output section 

Reference Voltage VR RL =lOOkQ 5.0 5.4 5.8 v 

Input Control Current Ics Vcs=0.8V 0.5 1.0 1.8 mA 

Vr=O 3 20 µA 
Input Bias Current Ir 

Vr=5.0V 1 µA 

Output Voltage Vol VrH=2.0V,IoL=0.2A 0.85 1.0 v 

Output Current loH VrL=0.8V,IrH=40V 2 5 mA 

Note: Input bias current flows from the IC. 
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ELECTRICAL CHARACTERISTICS CURVES 
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FIG.7 - OUTPUT VOLTAGE vs. 
OUTPUT CURRENT 
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APPLICATION EXAMPLES 

* 
fJG,8 Rs 

2 

Vo 

Vee 

* Rs is not required if surge is not large. 

FIG.9 

R; 

FIG. 10 

f\J 5· 
a· 

* 
Rs 

Rs 

* lie .-------:!-------. -

Vo 
Vee 

Vo 
Vee 

When 5 pin is connected to GND, constant current I1s is 
generated internally. 
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Vo 

VIN 

VnH !,,, 
R2(R1+R3) 

VR 
R2(R1+R3)+R1R3 

Vnl =. 
R2R3 

VR 
R2(R1+R3)+R1R3 

Vo 

t I I 1 

VnL V1TH V1.: 

Ri Rq 
VITH = ( 1 + - ) ( VR 

R2 R3+R4) 

Rl 
VITL = VITH - -- VR 

R2 

Vo 

~ 
RxL RxH Rx 

RxH = ----

RR 
RxL = -------

RR VR 
1--+--

RH I rnRH 



PACKAGE DIMENSIONS 

2-C .039(1.0) 
MAX 

INDEX 
.063(1.6IDIA 

8-LEAD PLASTIC SINGLE 
(CASE No.: SIP 018NP-LINE PACKAGE 

- -M01) 
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,.075(1.9) 

n 

.017±.002 
I0.43±0.04) 

~imensions in 
inches (millimeters) 
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Section 3 

Automotive 
Audio 

II Fujitsu Description Features Equiv. Power Package No. of 
Part No. Prod. Supply (V) Pins 

Low Distortion 
MB3106 Dual Pre Amp (0.05%), VND = +6 - +16 SIP 8 

120µV 

Volume and 
MB3110A Dual Control Amp Balance Control, +6 - +16 SIP 8 

20dB Voltage Gain 

PO= 6W/40, 

M3714A 6W Power Amp 10W/2il, 
+8 - +16 SIP 8 

Audio Mute, (Heatslnk) 
Full Protection Circuits 

PO= 6W/40, 

M3715A 6W Power Amp 10W/2il, +8 - +16 SIP 8 
Audio Mute, (Heatslnk) 
Full Protection Circuits 

PO = 5.8W/40, SIP 12 
MB3722 Dual Power Amp Audio Mute, +8 - +16 (Heatsink) 

Full Protection 

Balanced PO= 14W/40, SIP 7 
MB3730A Transformerless +8 - +16 

(BTL) AMP Full Protection (Heatslnk) 

Balanced PO= 18W/40, SIP 12 
MB3731 Transformerless Audio Mute, +8 - +16 (Heatsink) 

(BTL) AMP Full Protection 

Balanced PO= 14W/40, 
MB3732 Transformerless Audio Mute, +8 - +16 SIP 7 

(BTL) AMP Full Protection 

Balanced PO= 20W/40, 12 
MB3733 Transformerless Audio Mute, +8 - +16 SIP 

(BTL) AMP Full Protection 

Balanced PO= 14W/40, 
MB3734 Transformerless Audio Mute, +8 - +16 SIP 9 

(BTL) AMP Full Protection (Heatslnk) 

Balanced PO= 20W/40, SIP 9 
MB3735 Transformerless DC Mute, +8 - +16 (Heatsink) 

(BTL) AMP Full Protection 

Balanced PO= 15W/40, SIP 12 
Transformerless 

MB3736 (BTL)AMP w/ 
Low THO, +8 - +16 ZIP 

Vee Standby Full Protection (Heatslnk) 12 

Balanced PO= 25W/40, SIP 12 
MB3737 Transformerless Low THO, +8 - +16 ZIP 

(BTL) AMP w/ Full Protection (Heatslnk) 12 
Vee Standby 

MB4104 FM Stereo Low Distortion +8 - +14 Plastic DIP 16 
Multiplex .06%@ 300 mil 

MB4105 
FM Stereo Low Distortion +8 - +14 Plastic DIP 16 
Multiplex .06%@ 300 mil 
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DUAL LOW NOISE 
PRE-AMPLIFIER 

DUAL LOW NOISE PRE-AMPLIFIER 

The Fujitsu MB3106 Is a dual low noise pre-amplifier housed In a single In-line 
package for high density mounting on printed circuit boards for automotive 
audio stereo systems. 

The MB3106 has a power supply stabilization circuit for low power supply 
voltage, and Is designed to Improve power efficiency at the output stage. 
Therefore, the MB3106 provides a wide output range, and can stably operate 
in a wide power supply voltage range and In a wide temperature range. 

The MB3106 provides high gain In a low frequency range, because the 
feedback resistor operates In a wide tolerance condition. 

• High open loop gain : 90 dB typical 

• Input noise voltage : 1 µ. V typical 

• Protection circuit against over voltage at Input stage 

• On-chip power supply stabilizer 

• Wide power supply range and high ripple rejection 

• Package : 8-pln plastic SIP package 

• Minimized number of external parts, due to on-chip bias circuit. 

ABSOLUTE MAXIMUM RATINGS lsee NOTEl. 

Rating Symbol Value Unit 

Power Supply Voltage Vee 18 v 

Power Dissipation PD 200 (T A'.O 75 °C) mW 

Operating Temperature TA -20 to +75 •c 

Storage Temperature TsTG -55 to +125 •c 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

Copyright® 1987' by FUJITSU LIMITED and Fujitsu Microetectronlcs, Inc. 
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MB3106 

October 1987 
Edition 1.0 

PLASTIC PACKAGE 

SIP-08P-M03 

PIN ASSIGNMENT 

(Front View) 

+IN-B 

-IN-B 

OUT-B 

GND 

Yee 

OUT-A 

-IN-A 

+IN-A 

This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 

II 
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Fig. 1 - EQUIVALENT CIRCUIT (ONE CHANNEL) 

Ill 

+IN -IN OUT 

RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol Value Unit 

Power Supply Voltage Vee 6 to 16 v 

Temperature TA -20 to +75 oc 

ELECTRICAL CHARACTERISTICS (TA= 25°C, Vee= 6V, f = 1kHz, RL = 10kD) 

Values 
Parameter Symbol Conditions Unit 

Min Typ Max 

Power Supply Current Ice - - 3 4 mA 

Open Loop Voltage Gain AYO Vo=0.8V 75 90 - dB 

Closed Loop Voltage Gain Av Vo= 0.8 V, NAB - 42 - dB 

Maximum Output Voltage VoM THO= 1%, NAB 1.0 1.6 - v 

Total Harmonic Distortion THO Vo= 0.8 V, NAB - 0.05 0.3 % 

Ouput Noise Voltage VNO Rg = 2.2K 11, NAB - 120 200 µV 

Input Resistance R1N NAB 50 150 - kD 

Channel Separation - Vo= 0.8 V, f = 10 KHz, NAB - 65 - dB 

Ripple Rejection Ratio - f = 100 Hz, Rg = 2.2 Kil, NAB - 45 - dB 

3-2 
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Fig. 2 - MEASUREMENT CIRCUITS 
(Only one channel is illustrated) 

1. Ice, Avo 

~-------o v cc 
+ 

100 µF 

47 µ F 

2. Av. VoM. THD, VNO• R1N 

Note: VNo Is measured with the Bandpass 
filter of 30Hz to 30KHz. 

TYPICAL PERFORMANCE CHARACTERIStlCS 

2 

0 

j!: 0.5 
c 
.Q 
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~ = 0.05 
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TOTAL HARMONIC DISTORTION vs 
OUTPUT VOLTAGE 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

POWER SUPPLY CURRENT, MAXIMUM OUTPUT VOLTAGE, 
VOLTAGE GAIN vs POWER SUPPLY VOLTAGE 
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Fig. 3 - TYPICAL APPLICATION CIRCUIT 
(Only one channel is illustrated) 

1 KO 

..----------'IM.---~ Vee 
(10V-18V) 

Note: 
• 1 . S 1 Is a mute switch for the output. 

Fig. 4 - HIGH GAIN CIRCUIT 
(Only one channel is illustrated) 

~------o Vee 
(8V-16V) 

•2 

4700 

~--------Wr-----o Vee 

100 µ F 
+ (10V-17V) 

3-5 

Notes: 
•1. Av =42dB(f=1KHz) 

Higher gain In low band Is obtained 
by larger N FB constant. 

•2. To Improve ripple rejection ratio. 
(Improved as much as 20 dB at 100 Hz. 

D 
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Fig. 5 - FOR LOW VOLTAGE POWER SUPPLY 
(Only one channel is illustrated) 

47 µ F 

.----<1>-------0 v cc 
100 µ F + (3.5-16V) 

I 

Fig. 6 - FLAT AMPLIFIER CIRCUIT 
(Only one channel is illustrated) 

.----....-------<> Yee 

100 µ F 

10 Kn 
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(6V-16V) 

Note: The DC Output Voltage Yoo Is 
obtained roughly from the following 
equation. 

RF 
Yoo""' 0.75 (1 +A) 

E 
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PACKAGE DIMENSIONS 

.039 ~ 0012 

(0.99 ~ g· 30 i 

Dimensions In 
Inches (millimeters) 

8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-08P-M03) 

.061 ~ 0012 

(1 .52 ~ g.30) 

.020 ± .003 
(0.50 ± 0.08) 

. 157 ± .012 
(4.00 ± 0.30) 

* ~ . 100 (2.54) TYP 

• 128 ± .010 
(3.25 ± 0.25) 

M 

.010 ± .002 
(0.25 ± 0.05) 

S08010S-2C 

The Information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
Included as a means of Illustrating typical appllcatlons. Complete 
Information sufficient tor construction purposes Is not necessarlly given. 
The Information contained In this document has been carefully checked 

and Is believed to be reliable. However, Fujitsu assumes no responsiblllty 
for Inaccuracies. Fujitsu reserves the right to change products or 
specifications without notice. This document published by FUJITSU 

LIMITED, Tokyo, Japan. U.S. A. distribution by U.S. Technical 
Publlcatlons Department, Fujitsu Mlcroelectronlcs, 3320 Scott Blvd. 
Santa Clara, CA 95054-3197. European distribution by Fujitsu 
Mlkroelektronlk GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
0-6000, Frankfurt-Nleclerrad 71, F. R. Germany. 
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DUAL CONTROL 
AMPLIFIER 

DUAL CONTROL AMPLIFIER 

The Fujitsu MB311 OA Is a dual-channel amplifier with separate volume-and­
balance controls for both A-and-B channels. Each channel consists of a 20 
dB amplifier with symmetrical balance attenuation over a wide range and low 
distortion of audio frequencies. Thus, the MB3110A Is an excellent choice for 
general-purpose audio work and media reproduction that requires high-fidelity 
processing. The amplifier circuits are designed to provide optimum 
performance with a bare minimum of external parts. 

The MB311 OA Is housed In an 8-pln Single In-Line Package (SIP) that is 
especially useful where mounting space is limited or In applications where 
high-density populations are required. 

• Voltage gain: 20 dB (typical) 

• Input control voltage: OV to V cc 

• Maximum volume attenuation: 80 dB (typical) 

• Maximum balance attenuation: 80 dB (typical) 

• Low noise: 80 µ. V rms (typical) 

• Maximum output voltage: 1.7V rms (typical) 

• SIP package 

ABSOLUTE MAXIMUM RATINGS - TA= 25 °C_lsee NOTEl_ 

Rating Symbol Value Unit 

Power Supply Voltage Vee 16 v 

Input Control Voltage Ve 0 to Vee v 

Power Dissipation Po 530 (TA~ 65 °C) mW 

Operating Temperature TA -20 to +75 •c 

Storage Temperature TsTG -55 to +125 •c 

NOTE: Permanent device damage may occur if the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

Copyright"' 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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MB3110A 

October 1987 
Edition 1.0 

PLASTIC PACKAGE 

SIP-08P-M03 

PIN ASSIGNMENT 

8 

7 

6 

5 
(Front View) 

4 

3 

2 

IN-B 

VOLUME 

OUT-B 

Vee 

GND 

OUT-A 

BALANCE 

IN-A 

This device contains circuitry to protect the Inputs 
against damage due to high static voltages or electric 
fields. However, It ls advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 
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Fig, 1 - MB311 OA BLOCK DIAGRAM 

Chan-A Chan-A 
Input Output 

II Vee~ 
Volume 
Control 0 Volume 

GND~ 
Balance Balance Control 

Chan-B Chan-B 
Input output 

ELECTRICAL CHARACTERISTICS 
RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 6 to 12 v 

Load Resistance RL ? 32 n 

Operating Temperature TA -20 to +75 oc 

3-9 
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ELECTRICAL CHARACTERISTICS 

AC CHARACTERISTICS (Vee= 9V, RL = 1oon, f = 1kHz, v 1N = 50 mV rms, and TA= 25°C unless otherwise specified) 

Values 
Parameter Symbol Conditions (Note) Unit 

VvoL (V) Min Typ Max 

Power Supply Current I cc v 1N =av 9.0 - 6 14 mA 

Voltage Gain Avo - 9.0 16 20 22 dB 

Volume Attenuation AvMc - 4.0 6.5 10 11.5 dB 

Maximum Volume AvMM - 0 70 60 - dB 
Attenuation 

Balance Attenuation at AsLC VBAL = 4.5V 9.0 0.5 2.5 4.0 dB 
Center Position 

Maximum Balance ABLM VBAL= OV/9V 9.0 70 60 - dB 
Attenuation 

Channel Balance CB - 9.0 -1 0 +1 dB 

Channel Separation cs - 9.0 - 60 - dB 

Total Harmonic Distortion THD - 9.0 - 0.1 0.5 % 

Maximum Output Voltage VOM THD=1% 9.0 1.2 1.7 - Vrms 

Output Noise Voltage VNO R~ = oo, 0 - 60 200 µVrms 
BW = 0 to 20kHz 

Input Resistance RIN - 9.0 15 20 - kil 

Volume Control Input Current I 7H - 9.0 90 150 250 µA 

High-level Balance Control I 2H VBAL = 9.0V 9.0 36 60 100 µA 
Current 

Low-level Balance Control I 2L VBAL =av 9.0 -100 -60 -36 µA 
Current 

NOTE: Balance control pin Is open unless otherwise specified. 

3-10 
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3.3 µ F 

+ 

Fig. 2 - TEST CIRCUIT 

3 

I 
4 I 

...L 

? 
0 v cc 

100 µ F 

+ 

100µ F 

+ 
I 
I 100µ F 

...L 

0.1 µ;;; ;o.1µF 

:j: 10 fl :j: 10 fl r RL 

I I 
I I 

- * ~ -

V BAL VVOL 

Notes: 

1. When measuring THO and VNo , a bandpass filter with a bandwidth of 20Hz-to-20kHz Is required; when 
measuring CS, a bandpass filter with a center frequency (Jc) of 1 kHz is required. 

2. Dotted-line components are used to Inhibit parasitic oscillations. 

TYPICAL PERFORMANCE CHARACTERISTICS 

VOLUME RESPONSE 

~ X!'sv I 
/ cc 

:2 20 l----+.11<....--+- RL = 100 fl -

1 t--yL-+---+- V 1N - 50mVrms 
·~ 40 f = 1kHz -

E 
" ~ 
" E 
::J 
0 
> 

601--1---l---+-___,I----+--~ 

80 l-+--1---+-----t--+--~ 

0 2 4 6 8 10 

Volume Control Voltage V VOL (V) 
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BALANCE RESPONSE 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
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PACKAGE DIMENSIONS 

8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-08P-M03) 

.128 ± .010 
(3.25 t 0.25) 

r----.774 ~ :g~: (19.65~g:~~)--, H 
I ~EX-1 I 

.244 ± .010 Ii(' 
(6.20 ± 0.25) INDEX-2 

L 0 11("" .323 ± .012 

1£;::;::::;:::::;::::;:::::;:::;=;:::;;:::::::;:::::::;::::;=;::~~ 0 ~, 

,039 ~ 0012 

(0.99 ~ g· 30 , 

Dimensions in 
Inches (millimeters) 

~ ~J ~ ~~ 
.061 ~0012 

(1.52 ~ g· 30 ) 

.020 ± .003 
(0.50 ± 0.08) 

.157 ± .012 
(4.00 ± 0.30) 

• ~ .100 (2.54) TYP 

.010±.002 
(0.25 ± 0.05) 

S08010S-2C 

The information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

Included as a means of Illustrating typical applications. Complete 

information sufficient for construction purposes Is not necessarily given. 
The Information contained in this document has been carefully checked 

and is belleved to be reliable. However, Fujitsu assumes no responsibility 

for Inaccuracies. Fujitsu reserves the right to change products or 
specifications without notice. This document published by FUJITSU 
LIMITED, Tokyo, Japan. U.S.A. distribution by U.S. Technical 

Publications Department, Fujitsu Microelectronlcs, 3320 Scott Blvd. 
Santa Clara, CA 95054-3197. European distribution by Fujitsu 

Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
D-6000, Frankfurt-Niederrad 71, F. R. Germany. 
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MB 3714A/MB 3715A 
6 Watt Audio Amplifier 

The Fujitsu MB 3714A and MB 3715A are monolithic integrated circuits of 
6 Watt audio power amplifiers packaged in plastic single in-line package (SIP) 
with heat radiation fin. 

The MB 3714A/MB 3715A are designed to reduce output distortion and 
power-on pop noise, working at high gain and high output power. 

The MB 3714A and MB 3715A can drive even 2 ohm load and are designed 
against breakdown by load short and supply voltage surge. The packages are 
protected to mis-mounting with biased hole on the fin. 

• High Power: 6.0 W typ/4r2, 10.0 W typ/2n 

• High Gain: 52.5 dB typ. 

• Low Distortion 

• Small Plastic 8-pin Single In-Line Package with Easily Heat Radiation and 

Mis-Mounting-Proof Form 

• Minimum External Components 

• Low Power-on Pop Noise 

• Low Impedance Load: 2n Load 

• Audio Mute Circuit 

• Various Protection Circuits 

• Power Supply Surge Protection 

• Thermal Protection 

• Load Short Protection 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply Voltage Vee 18 v 
Supply Voltage (Surge) 

Vees 40 v (t, ~ 0.2 ms, t, ~ 1 ms) 

Output Current (Peak) lop 4.5 A 

Power Dissipation (Te~ 75°C) Po 7.5 w 
Storage Temperature TsTG -55 to +150 oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

3-14 

MB 3714A 
MB 3715A 

June 1986 
Edition 1.0 

MB3714A 
PLASTIC PACKAGE 

SIP·08P-M01 

MB3715A 
PLASTIC PACKAGE 

SIP-08P-M04 

PIN ASSIGNMENT 
MB 3714A 

NFB 

+IN 

AUDIO NUTE 

GND 

BS 

Vee 

OUT 
'----'-'-~=,;/-~ 

MB 3715A 

0 0 OUT 

Vee 

BS 

GND 

AUDIO MUTE 

+IN 

NFB 

0 -IN 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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RECOMMENDED OPERATING CONDITIONS 

Value 

Parameter Symbol Unit 

Min Typ Max 

Supply Voltage Vee 8.0 16.0 v 

Operating Ambient Temperature TA -20 +75 oC II 

BLOCK DIAGRAM 

3-15 
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ELECTRICAL CHARACTERISTICS 
(Tc= 25°C, Vee = 13.2 V, RL = 4 Q and f = 1kHz, R9 = 600 Q unless otherwise noted.) 

Parameter 

Quiescent Power Supply Current 

Voltage Gain 

Output Power 

Output Noise Voltage 

Total Harmonic Distortion 

Input Resistance 

Attenuation Ratio at Audio Mute 
Mode 

+ 

l 

Condition Symbol Min 

V1N = 0 la 

P0 = 1 W Av 50 

THO= 10% 5.5 

THO= 10% Po 

RL = 2 n 8.0 

Rg = 10 krl 
BW = 20 to 20 kHz VNo 

P0 = 1 W 

P0 = 1 W 
THO 

RL = 2 n 

R1N 20 

ATT 

TYPICAL APPLICATION CIRCUIT 

~----1..-.,.--0.~1µFr 100µF 
+ -

•2 

F" n 

4.7kn 

!Audio Mute Switch 

Vee 

Typ 

30 

52.5 

6.0 

10.0 

1.0 

0.2 

0.3 

30 

46 

+ 
1 OOOµF 

RL 

1111111111111111111111111111111111111111111111111 

MB 3714A FUJITSU 

MB 3715A 1111111111111111111111111111111111111111111111111 

Max Unit 

60 mA 

55 dB 

w 

w 

2.0 mV 

1.0 % 

1.0 % 

krl 

dB 

NOTE: *1: For improved ripple reduction, *2: Polyethlen Terephthalate Film Capacitor 
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FUJITSU MB 3714A 
llllllllllllllllllllllllllllllllllllllllllllllllllll MB 3715A 

~ 
0 
I 
f-

TOTAL HARMONIC DISTORTION 
vs. OUTPUT POWER 

10.0 

50 

2.0 

1.0 

0.5 

0.2 

0.1 

0.05 

t-+-VJc= 1J2v I/ 
RL = 4 !l 

~ 
10kHz 

~ ~ 10dHz LJ 
1kHz 

0.1 0.2 0.5 1.0 2.0 5.0 10.0 
P0 (W) 

POWER DISSIPATION/SUPPLY 
CURRENT vs. OUTPUT POWER 

1 .0 5 ,--,-,---..-----r-.,---,...--, 

0.8 4 
Vee= 16 v 

5 0.6 ! 3t--t-I---+---• -+---11'----'I 

Jl 0.4 rf' 21--t--::...::."'1""· 

0.2 

o o~:-::,..,,....7:---:-':::-:::~~__. 
0.5 1.0 2.0 5.0 10.0 

0 

-5 

P0 (W) 

VOLTAGE GAIN/TOTAL HARMONIC 
DISTORTION vs. FREQUENCY 

I I I I 
t- Vee= 13.2 J -

P0 =1 (W) 
Av= 52.5 dBi 
I I I 

~lWAll llJH II 
5 100 2 3 5 1 k 2 3 5 1 Ok 2 3 

f (Hz) 
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70 

60 

< 

TOTAL HARMONIC DISTORTION 
vs. OUTPUT POWER 

10.0 J I J 
5.0r-t-Vcc= 13.2 V---t-·· .. t-­

RL = 2 !l 

2.01-+-l---+-l--+--+--,1+--l 

~ ,,0Hi--=r--+9µ1~ok~H'.!.'~t...ATf----j 
0 05 N I 1 
i= · ~ 100

1
Hz y 

1.4 

1.2 

1.0 

0.2 H-f---+-""'11--4--""""-l--+--l 
1kHz 

0. 1 l-+-1----+---l~+--l--+--l 

0.051-+-t----+---l-+--t--+--l 

0. 1 0.2 0.5 1.0 2.0 5.0 10.0 20.0 
P0 (W) 

POWER DISSIPATION/SUPPLY 
CURRENT vs. OUTPUT POWER 
8 

7 

5 

! u 0.8 0 4 
..!:? Q. 

0.6 3 

0.4 2 

0.2 

0 0 
0.1 0.2 0.5 1.0 2.0 5.0 10.0 

P0 (W) 

POWER DISSIPATION/THO/ 
SUPPL y CURRENT vs. Vee 

16 

14 

1.2 12 

50 - 1.0 10 
< ~ §' 
.§. 40 0 0.8 ~8 
.9 I Q. 

30 f- 0.6 6 

20 0.4 4 

10 0.2 2 

0 0 0 
THO P0 =1W RL = 4 !l 
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Vee IV) 

• 

•j 
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PACKAGE DIMENSIONS OF MB 3714A 

8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-08P-M01) 

. 798(20.28)MAX 

.748(19.0)MAX 

1111111111111111111111111111111111111111111111111 

MB 3714A FUJITSU 
MB 3715A 1111111111111111111111111111111111111111111111111 

2-C.039(1.0) 
MAX 

-.-------..---1 ~ .l 
.236(6.01 

© 1986 FUJITSU LIMITED S08004S-5C 
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.346(8.8) 
.315(8.0) 

1--l-~---' SEATING 
PLANE 

.146(3.7IMAX 

.015(0.39) 

.019(0.47) 

Dimensions in 
inches (millimeters) 
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MB 3714A 
MB 3715A 

PACKAGE DIMENSIONS OF MB 3715A 

.100(2.45)TYP LJ 
© 1985 FUJITSU LIMITED S08005S-5C 

8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-08P-M04) 

- 075(1.9) 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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MB3722 

5.8 W DUAL AUDIO POWER AMPLIFIER 
TS569-B884 
April 1988 

The Fujitsu MB3722 is designed for a dual low-frequency 
high-power amplifier which is packed in 12 pin single in line 
plastic package. The MB3722 requires a few external 
components, this enables high density mounting. Design for 
heat radiation is easy because thermal resistance is low. 
The MB3722 is internal power-on pop noise protection circuitry 
and various protection circuitry. The device is suitable 
best for car-stereo. 

• High power output 
• Low Noise Output Voltage 
• Low Total Harmonic Distortion 
• Minimum external components 

5.8 w typ. 
0.8 mV typ. 
0.2 % typ. 

• On chip power on pop noise protection circuit 
• Audio mute function is provided 
• Separated GND pins for Input/Output circuit 
• Various protection circuits 

Over voltage protection 
Thermal protection 
Load short protection 
Output pin-to-DC short protection 

-ABSOLUTE MAXIMUM RATINGS (See NOTE) 
(Tc = 25°C) 

Rating Symbol Value 

Power Supply Voltage (No signal) Vccoc 24 

Power Supply Voltage (Operation) Vee 18 

Power Supply Voltage (Surge) Vccs 40 * 
Output Current (Peak) IoPEAK 4.5 

Power Dissipation Po 18 

Operating Temperature (Case) Tc, -20 to +75 

Storage Temperature TsTG -55 to +150 

NOTE:* ts~0.2 sec, tr~l msec 
Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA TINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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Unit 

v 
v 
v 
A 

w 
oc 

oc 

PLASTIC PACKAGE 
SIP-12P-M01 

PIN ASSIGNMENT 

FRONT 
VIEW 

OUT-A 
BS-A 
Vee 
BS-B 
OUT-B 
GND-OUT 
GND-IN 
IN-B 
NFB-B 
BYPASS 
NFB-A 
IN-A 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit. 



Fig.1 - MB3722 BLOCK DIAGRAM 

NFB-A 

IN-A 

BYPASS 3 

GND-IN 6 

IN-B 

NFB-B 

0 

7 
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BS-A 

OUT-A 

Vee 

GND-OUT 

BS-B 

OUT-B 

Ii 
!.I 



RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 8 to 16 v 

Operating Temperature Tc -20 to +75 oc 

Output Load RL 2 to 8 * Q 

Note : * Dual operation. 

ELECTRICAL CHARACTERISTICS (Vcc=l3.2V, f=lkHz, RL=4Q, Tc=25°C, One channel operation) 

Parameter Symbol 

Quiescent Power Supply Current IQ 

Voltage Gain Av 

Difference Voltage Gain t:.Av 

Output Power Po 

Total Harmonic Distortion THO 

Output Noise Voltage VNo 

Input Resistance Rm 

Cross Talk 

Audio Mute Attenuation 

Fig. 2 - TYPICAL APPLICATION EXAMPLE 

+ 
IOOµF 

IN-A 

INPUT & 

IN-B 

100.ttF 
+ 

Notes: *l Please use Mylar condeser. 

Condition 

Vrn=OV, RL= oo 

Po=lW 

Po=lW 

THD=l0% 

Po=lW 

Rg=lOkQ,BW=20 to20kHz 

Rg=600Q 

Rg=600Q 

+ -
10001,F 

IOOpF 

Value 
Min Typ 

80 

48.5 50.5 

0 

5.0 5.8 

0.2 

0.8 

20 30 

40 50 

40 

*2 When Vee is apply to the pin 3, Audio mute (40dB) is available. 
*3 The TAB should be connected with the GND. 
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Unit 
Max 

160 mA 

52.5 dB 

1.5 dB 

w 

1.0 % 

1.6 mV 

kQ 

dB 

dB 



Fig.3 - TYPICAL APPLICATION CIRCUIT PATTERN (BOTTOM VIEW) 

TYPICAL CHARACTERISTICS CURVES 

Fig.4 - TOTAL HARMONIC DISTORTION vs. OUTPUT POWER 

::==---y--T --r-T Tr--r-T====/L g Vcc=13.2V 

~ RL:4S2 Fig.5 - TOTAL HARMONIC DISTORTION vs. 
1- 1 channel operation 

~ 
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s I' e JLJ 

8 1h k1L 
t> o. 51-"l"'-.:t-"""=-+++.,,-+v--::rl·'--++ 11*__, z N ~ !Ok Hz .iJ. 
! 0. 2 H---f-t-.......,.-f;....~~;;;:=::a::::!f'kQ"T-'_)~Hz­

Jo~z 
~ 0.1 
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.... 
z 
E .... a:: 
~ 0.5 

0 

t> 
z 
I 
:c 

0.2 

0.1 

' I Vcc=13.2v 
I RL=4S2 

...l.. I Po=lW r T I 
~ 

1 channel operatlo~ 
.l . 

~ -l--1 
I -

0.02 0.05 0.1 0.2 0.5 10 

~ 0.05 

e 
20 50 100 200 500 lk 2k Sk !Ok 20k 

g 
0 :c .... 
z 
0 
;:: 
a:: 
0 .... 

~ ''[ ts 0.4 

~ :c 0.2 

~ 
:;; 0 .... 

OUTPUT POWER Po (W) FREQUENCY f (Hz) 
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~ 

.!' 
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t> 
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::> 

;•ff[ ~ 100 

.... 
ffi so 
fil ... 
; 0 
O' 

Ff g.6 - OUTPUT POWER/TOTAL HARMONIC DISTORTION/ 
QUIESCENT POWER SUPPLY CURRENT vs. 
POWER SUPPLY VOLTAGE 

12 f=lkHz 

10 THD=lOX <---+-+-+-+-+r---1 g r-

rf' 8 

i 6t---+--+--+-¥--l----+--;---t 

~ 4t---+--+-7'-+-.....-~·~===t:'"'--1 
~ -
::> 
0 2f--c"'1':::;;o<9===::F===l::::=::::;:...!.!~---i 

o.,.....~-~-~~~~-~~ 
6 10 12 14 16 18 20 

13.2 

POWER SUPPLY VOLTAGE Vee (V) 
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PACKAGE DIMENSIONS 

12·LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE NO.: SIP-12P·M01) 

1.240(31.5)MAX 

.945(24.0) 

.020(0.5) 

.10012.54)TYP 

Cl FUJITSU LIMITED 1986 S12001S-3C 

3-24 

.165(4.2)MAX 

.047(1.2) .09412.4) 

J 
.012(0.31) 

Dimensions in 
inches {millimeters) 
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MB3730A 

14 W BTL AUDIO POWER AMPLIFIER 

The Fujitsu MB3730A is designed for a low-frequency high-power 
amplifier with internal BTL(Balanced Transformer Less) circuitry. 
The MB3730A is packed in 7 pin single in line plastic package 
and requires a few external components, this enables high 
density mounting. Design for heat radiation is easy because 
thermal resistance is low 3°C/W. 
The MB3730A is internal power-on pop noise protection circuit 
and various protection circuits. The device is suitable best 
for car-stereo. 

• High power output 14W typ. 
• 7-pin Single In Line package 
• Minimum external components 
• Va·rious protection circuits 

Over voltage protection 
Load short protection 
Thermal protection 
Output pin-to-DC short protection 

• No break-down: between pins is shorted or 
inverted insertion 

• Low thermal resistance 3°C/W 
• On-chip power-on pop noise protection circuit 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 
(Tc = 25°C) 

Rating Symbol Value 

Power Supply Voltage Vee 18 

Power Supply Voltage (Surge) Vccs 50 * 

Output Current (Peak) IoPEAK 4.5 

Power Dissipation Po 18 

Operating Temperature TA -20 to +75 

Storage Temperature TsTG -55 to +150 

Note: 
* tsS0.2 sec, tr~l msec 

Unit 

v 
v 
A 

w 
oc 

oc 

TS570-A878 
August 1987 

PLASTIC PACKAGE 
SIP-7P-M01 

PIN ASSIGNMENT 

(Front View) 

Vee 

OUT-M 

OUT-I 

GND 

BYPASS 

FB 

IN 

Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig.1 - MB3730A BLOCK DIAGRAM 

BYPASS Vee 

f----~--------i 
I I 

IN 
9 OUT-M 

r 

Ill FB 

>--+-------\ 5 OUT-I 

INV. AMP 
I 

I I 

~--------(i)----Q-------' 
GND 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 8 to 16 v 

Operating Temperature TA -20 to +75 oc 

ELECTRICAL CHARACTERISTICS (Tc=25°C, Vcc=13.2V, RL=4Q, f=lkHz) 

Parameter Symbol Condition 

Quiescent Power Supply Current IQ VIN=OV, RL= cO 

Voltage Gain Av Po=lW 

Output Power Po THD=l0% 

Total Harmonic Distortion THD Po=lW 

Output Noise Voltage VNO Rg=10kQ,BW=20 to20kHz 

Input Resistance RIN 

Output Offset Voltage Voo 

Fig. 2 - TYPICAL CONNECTION EXAMPLE 

~----------oVCC 

4. 7µ F /lOV 

IN o---_-u-T----i 7 

+ 
2 3 4 

22µF/6.3V 220µF + 
/6.3V -

2200µF" 

61--------
j_* 1 OUT 
T 

Value 
Min Typ Max 

80 200 

52.5 55 57.5 

10 14 

0.2 1.0 

1.0 2.0 

40 70 

0.2 0.4 

Notes: *1 Effective to prevent from oscillation depending on printing pattern. 
*2 When power supply line is stable, please connect with Vee side, it 

restrains the oscillation. 
*3 Use Mylar Capacitor. 
*4 The TAB should be connected with GND. 
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Unit 

mA 

dB II 
w 

% 

mV 

kQ 

v 
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Cl 

i!: 
z 
E! ... 
"' ~ 
"' Q 
() 

z 
I = 
:;;! ... 

Fig.3 - RECOMMENDED CONNECTION PATTERN (BOTTOM VIEW) 

TYPICAL CHARACTERISTICS CURVES 

Fig.4 - TOTAL HARMONIC DISTORTION vs. OUTPUT POWER 

20..--"T"""-r----r----,r---.--~--

101---+--4---+--t---+--+L-t----1 
Vcc=13.2\ 
RL=4S2 51---+---=-..----..--1---+-+-+--__, 

21----+--+--r----+--+--f--lt---~ 

--;--_ lOkH z J. o. 5f--+-.:::::i~-r-1 -;::;:;\;:r--;;:;;;'C\t--l---I 

0.2 • lkHZ-+----+--+----1 

Vee 

Fig.S - OUTPUT POWER/TOTAL HARMONIC DISTORTION/ 
QUIESCENT POWER SUPPLY CURRENT vs. 
POWER SUPPLY VOLTAGE 

- 25 
~ 

f=lkHz 
THD=10% 
Po=lW 

e 0.1 
~-1 

llOOHH;:z ::t::~+..----4----1 

0.05~_....__....__~---------' 
0.2 0.5 2 5 10 20 50 

OUTPUT POWER Po (W) POWER SUPPLY VOLTAGE Vee (V) 
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TYPICAL CHARACTERISTICS CURVES (Continued) 

Fig.6 - VOLTAGE GAIN vs. FREQUENCY 

80 

60 

50 
~ 
z 40 
<3 ... 
~ 30 .... 
-' 
~ 20 

10 

0 

k::::: 

Vcc=l3.2V 
t--1 RL=4Q 

Po=lW 
l l l 

~ 
f' 

Fig.7 - TOTAL HARMONIC DISTORTION vs. 
FREQUENCY 

5 f---+~v~c~c=~1~3-.2~v-:---t---+--+---1,___--+--r---; 
RL=4Q 

21---t- Po=1W 

...,.v 
0.51---+-+--+--+--l--~t---v~..+-""--t----i 

0. 2 f-~~........,~,f---_i.1-_-_-t_-:_-_-_,-+)......-1::-:::J;.......,,.T--f---t-~f---j. 
0. lf---+--t--+----+-+--t---r--;--r----i 

10 20 50 100 200 500 1 k 2k .Sk !Ok 20k 50k !OOk 

FREQUENCY f (HZ) 
o.os~20---'so,....--~10~0,.-2~0~0-~5~00,.-~1k-~2~k--5~k-~lo~k---:2~o~k-s~ok 

Fig.8 - POWER DISSIPATION vs. 
TEMPERATURE 

2s r-r---r---r---.----.---
~ 

20 1<~ 11 91 ~fin~te heat radiation board 
- Ocm 2 X 2mm Al board r---r--t-- (l) 400cm x 2mm Al board 
g: .(4) 200cm2 x 2mm Al board 
z (5) 100cm 2 x 2mm Al board 
; 15t:::=::t--"'~~-+-::----+.\---l---l 
< a. 

~ 1oi----t---t~"""p..~~c---).,.l----l 
0 

a: 

~ si-----t--t--t---+~~~'~-J 

TEMPERATURE TA (°C) 
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PACKAGE DIMENSIONS 

.os31 i.9JJv1A'/< 
.02Qfci:!;) 

-7-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-07P-M01) 

.807120.5)MAX 

.. 591115.0) 

LJ 
.10012.54)TYP 

C>·FUJITSU LIMITED 1986 SD7002S·1C 
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,15714.0IMAX 

C:J 
.142(3.6) 

.05911.5) .07912.0) 

L:o1010.26) 

Dimensions in 
inches (millimeters) 
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MB37 31 

18W BTL POWER AMPLIFIER 

The Fujitsu MB3731 is designed for a 10~1-frequency high-power 
amplifier with internal BTL{Balanced Transformerless) 
circuitry. The MB3731 is packaged in a small plastic, 12-pin 
Single-In-Line Package {SIP) which has low thennal 
resistance, that a design for heat radiation can be performed 
with low cost. 

Also, the MB3731 requres such a few external components can 
be performed with high density. 

The MB3731 contains a filtering circuitry for power-on pop 
noise and various protection circuits •. 

• High Power Output : 18W with RL = 4n 

o Minimum External Components 

o Small Plastic 12-pin Single-In-Line Package 

• Low Thermal Resistance 

• Various Protection Curcuitries 

Power Supply Serge Protection 
Excess Voltage Protection 
Thermal Protection 
Load Short Protection 
DC Short Protection for Output Terminal 
Load-Power Supply Short Protection 

o Low Power Pop-noise 

o Separated Gound pins for Input and Output 

o Audio-mute function 

Pin Assignment (FRONT VIEW) Block Di a gram 

I 
I 
I 

c;xri rx~ 
I 
( 

B\'l'A~S 5}-.._~ 

,\l'.IJIU 
\WTE 

\'., 

I 

L---------0-------J 
.i_c;xrirotT 
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FUJITSU MB3731 
ABSOLUTE MAXIMUN RATINGS 

(Tc=25°CJ_ 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 18 v 
Power Supply Voltage Vccs 40* v 

_{_Surge VoltageJ 
Peak Output Current Io( Peak} 4. 5 A 

Power Dissipation Po 18 w 

1Jperat1ng Temperature Top -20 to +75 oc 

-Storage Temperatuer TsTG -55 to +150 oc 

Note : * t .;;O. 2 sec. t ;'1 msec. s • r 

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 8 to 16 v 

Dperat1ng Temperature Tup -20 to +75 uc 

ELECTRICAL CHARACTERISTICS (Vcc=13.2V, f=lkHz, RL=4ri, Tc=25°C} 

Value 
Parameter Conditions Symbol Unit 

Min. Typ. Max. 

(Juescent -Vower V rn=OV RL="" IQ - 80 200 mA 
Supply Current 
Voltage Gain Po=rn Av 44.5 47 49.5 dB 

lJutput Power THD=10% Po 15 18 - w 

lotal Harmon1 c Po=rn THO - 0. 1 0.5 3 
Distortion 
Output Noise RrlOkri, VNO - 0.5 1.0 mV 
Voltage B =20Hz to 20kHz 
Input Resistance RIN 40 70 - kri 

lJutput Offset 
Voltage 

V rn=O Voo - 0.2 0.4 v 

Audio Mute Po=rn - 43 - dB 
Attenuation 
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TYPICAL APPLICATION EXAMPLE 

.----------<>_V<.:c 

11 
* 2 

0.15,uF 

lA 

FUJITSU MB3731 

l'b te: 
*T""Recommended capacitor : Effective capaci­

tance ; O.l5µF+l003/-203 1 through 10 MHz 
ESR=O.Sn to Zn. If polyethlen Terephthalate 
Film Capacitor is used, it is recommended 
to connect ln resistor in series. 

*2 This capacitor's effect depends on the cir­
cuit pattern. 

*3 The output can be cut off by grounding the 
pin 6. 

*4 The tab should be connected with the ground. 

TYPICAL APPLICATION CIRCUIT PATTERN 

TYPICAL ELECTRICAL CURVES 

TOTAL HARMONIC DISTORTION VS. OUTPUT POWER 

20 

0 t----1 Vcc113.~V 
~ 5 

Total Harmonic Distortion (THll) (%) ;::: 2 

1 

0. 5 

0.2 

0.1 

0.05 

RL=4Q 

JOkHz '/ 
=+- lkHz 

~ 

I 

.2 0 0.5 1 2 5 10 20 50 

Po(W) 

Output Power 
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TYPICAL ELECTRICAL CURVES (Cont'd) 

TOTAL HARMONIC DISTORTION VS. FREQUENCY 

Total Harmonic Distortion (THD) (%) 

FUJITSU MB3731 

0 1 I 
51--- Vn.: = 13.2\'~~.,..+-.J.---1---1--_j 

Ri. 7 4!! 
~ Po=lW 

" ~ 1r--t--t--t---l--ll--l---+--l--l---I 
o.s,---t--r--t----i---il--1--+--+--1-----< 

0.2~-r--r--r--+-+-+-f-=IL!L-.V+----l 
0.1 'k. ~ 
o.os;;---;;;--T.;;;-;;±;;~0::-!~i:--+-+...,L,._j 

20 oO 100 200 500 Jk . 2k ok !Ok 20k oOk 
f(Hz) 

Frequency f (Hz) 

TOTAL HARMONIC DISTORTION, QUIESCENT POWER SUPPLY CURRENT, OUTPUT POWER 
VS. SUPPLY VOLTAGE 35,.........,,..-.,.i_..,......,...,...~~~ 

Total Harmonic Distortion (THD) (%) 
Quiescent Power Supply Current Iq (mA) 
Output Power Po (W) 

...... 30 f=lkHz -+-++---+-~---' 
:;: THD=IO% 
':; Po=lW 
- 2s i--+-+--i--:.--l--...¥----l-....J 

·vccCVl 

Supply Voltage Vee (V) 

VOLTAGE GAIN VS. FREQUENCY 

Voltage Gain Av (dB) 

0 

0 

~ 50 

~ 4 0 

0 

JI] I I 
]l] I 

H+± 
!""--

Qv.',=13.Jv 
Of- I R1.=4!.! 

10 

0 
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Frequency f (Hz) 



TYPICAL ELECTRICAL CURVES (Cont'd) 

AUDIO MUTE ATTENATION VS. FREQUENCY 

Audio Mute Attenation {dB) 

10 

60 

so 

30 

20 

JO 

0 

FUJITSU MB3731 

.1 I 

J.-sw 
Vn: = 13.2\' ~ 
R1.=4!.! 

p,, Ill" 

'b., 
~ 

20 SO JOO 200 SOO lk 2k . .Sk !Ok 20k SOk 

Package Dimens1ons 

.020(0.501 

.Jimenslons in 
inches (millimeters) 

f(Hd 

Frequecny f (Hz) 

12-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-12P-M01) 

1.240(31.SO)MAX 

.945(24.00) 

.100(2.54)TYP 
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.165(4.20)MAX 

r:J 

.094(2.40) 

--1~ 
.012(0,31) 

S12001S-3C 

DSTV83-059 
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14W BTL AUDIO 
POWER AMPLIFIER 

MB3732 
MB3734 

14W BTL AUDIO POWER AMPLIFIER 

The Fujitsu M B3732 and M B3734 are low-frequency high-power amplifiers 
with internal BTL (Bridged Output Trans Former-less) circuitry. Suitable for 
car stereos, the MB3732 and the MB3734 are packed in small plastic packages 
which have low thermal resistance. Designing for heat radiation can be ex­
ecuted at a low cost. The devices require few external components, so high 
density mounting is optimized. 

The MB3732 and MB3734 comprise various protection functions, including an 
internal power-on pop noise reduction circuit. 

• High power output 

• Small plastic package 

14W typical 

7-pin SIP for the MB3732 
9-pin SIP for the MB3734 

• Minimum external components 

• Low thermal resistance 3°C/W in the MB3732 
4°C/W in the MB3734 

• On-chip power-on pop noise reduction circuit 

• No breakdown between pins is shorted or insertion is inverted 

• Low distortion THO.= 0.07% typical 

• Various protection circuits: 
Power supply surge protection, Thermal protection 
Load short protection, Over voltage protection 
Output pin-to-DC short protection 

ABSOLUTE MAXIMUM RA TINGS (see NOTE) 

Rating Symbol 

Supply Voltage Vee 

Supply Voltage (Surge) Vccs 

Output Current (Peak) loPEAK 

Power Dissipation Po 

Value 

18 

50* 

4.5 

18 

Operating Temperature (Case) Tc -20to+75 

Storage Temperature TsTG -55 to +150 

Note: t 5 ~ 0.2 sec, t, :;::: 1 msec 

!Tc= 25°C) 

Unit 

v 

v 

A 

w 
oc 
oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

3-36 
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PLASTIC PACKAGE 
SIP-07P-M01 

PLASTIC PACKAGE 
SIP-09P-M02 

PIN ASSIGNMENT 

Front 
View 

Front 
View 

Vee 

OUT(M) 

OUT(I) 

GND 

BP 
FB 
IN 

MB3732 

Vee 

OUT(M) 

OUT(I) 

GND (OUT) 

GND (IN) 

AM 
BP 
FB 
IN 

MB3734 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB3732 
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Fig. 1 - MB3732 BLOCK DIAGRAM 

Vee 

I- - - - - - - - - - -(!)- - - - - - - - - - -I 

I I 
I 

e>------{6 OUT (M) 

BP 3, J---+------t 
FILTER 

I 
I 
I 
I 
I 
I 

I I 
I __ ~. ____ -0 _____ -0- ______ I 

GND TAB 

Fig. 2 - MB3734 BLOCK DIAGRAM 

Vee 

I- - - - - - - - - - -© - - - - - - - - - -I 

I 

FILTER 

I 
I 
I 

">-----+---{? OUT (I) 

I 
I 

I I 
I _______ -@- __ --©- ___ 0- __ I 

GND (IN) GND (OUT) TAB 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Max Unit 

Power Supply Voltage Vee 8 to 16 v 

Operating Temperature (Case) Tc -20 to +75 •c 

ELECTRICAL CHARACTERISTICS 
(Tc= 25°C, Vee= 13.2V, RL = 40, f = 1KHz) 

Values 
Parameter Symbol Condition Unit 

Min Typ Max 

Quiescent Power Supply 
la 

V1N =OV 
- 80 160 mA 

Current RL = 00 

Voltage Gain Av - 45 47 49 dB 

THO= 10% 10 14 -
Output Power Po w 

THO= 1% - 10 -

Total Harmonic Distortion THO P0 = 1W - 0.07 0.5 % 

R9 =00 
- 0.3 -

BW = 20Hz to 20KHz 

Output Noise Voltage VNo mV 

R9 =10KO - 0.5 1.0 
BW = 20Hz to 20KHz 

Input Resistance R1N - 20 30 - kO 

Output Offset Voltage Vo FF - - ±0.1 ±0.3 v 

DC Mute Supply Current lcca V3prn = OV - 15 - mA 

Audio Mute Attenuation - MB3734 Only - 60 - dB 
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Input 

2 

10 µF 

Fig. 3 - MB3732 TEST CIRCUIT 

+ + 

220 
µF 

4 

0.1 µF Output 

+ 
~ 1000 µF 

TAB should be connected with the GND. 

+ + 

Input 10 µF 

TAB should be connected with the GND. 

Fig. 4 - MB3734 TEST CIRCUIT 

3 

220 
µF 

4 

AM 

If the 3 pin Is connected to GND, DC Mute Is enabled. 

NOTE: *When operation is unstable due to board design, insert 0.1 F condenser between Vee and GND 
and between both outputs respectively, so that the unstable operation will be restrained. 
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Output 
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TYPICAL PERFORMANCE CHARACTERISTICS 

a: 
w 
:;;: 
0 
0.. 

I­
::> 
0.. 
I­
::> 
0 

0 
I 
1-

z 
0 
i= 
a: 
0 
1-
C/l 

Ci 
~ 
z 
0 
:;; 
a: 
<>'. 
I 

Fig. 5 - TOTAL HARMONIC DISTORTION 
vs. OUTPUT POWER 

_J 0.1 r----t---+---t-----1-fft---I 

f!: 
0 
I-

0.02_-::---,,.'::"---:---c;---~:---+--~ 
0.2 0.5 2 10 20 

OUTPUT POWER Po (W) 

Fig. 7 - OUTPUT POWER vs. FREQUENCY 

Vee= 13.2V 
RL = 4.11 

16t--;----+-------T----T----+--+---< 

THO= 10% 

121--+-+----l----+------l-+------I 

THO= 1% 

1 0 -------j----

8 t---t---- ----+---+-----+--+[\~ 
6'---+---+---~~'---~--'-----' 

30 50 100 500 1K 5K 10K 30K 

FREQUENCY f (Hz) 

~ 
~-
Z o 
O:i: 
:;; l­
a: 
<>:Z 
IO 
_Ji= 
<>'.a: 
I- 0 
0 I­
I-~ 
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0 

"' :!! 
> 

<>'. 
z 
;;( 
('.) 

w 
('.) 

<>'. 
~ 
0 
> 

Fig. 6 - TOTAL HARMONIC DISTORTION 
vs. FREQUENCY 

Vee= 13.2V 
1 RL =4.11 --+---+---+---+----+----; 

0.0220 50 100 200 500 1 K 2K 5K 10K 20K 

FREQUENCY f (Hz) 

Fig. 8 - VOLTAGE GAIN vs. FREQUENCY 

Vee= 13.2V 
Po= 1W 
RL = 4.11 

48 

~ 
"""h.. 

\ 
46 

44 

42 

40 

38 30 50 100 500 1 K 5K 1 OK 50K 100K 

FREQUENCY f (Hz) 
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MB3732 
MB3734 

TYPICAL PERFORMANCE CHARACTERISTICS <continued) 

Fig. 9 - POWER DERATING CURVE 
(MB3732) 

25,.---------,----,--., 
1 lnf1111te Head R<JdiJt1on Bocird 

2. 900 cm2 x 2 mm Al bomd 

3. 400 cm2 x 2 rnrn Al bo<Jrd 

~ 20 4. 200 crn2 x 2 mm Al board'f-----+---+---i 
5_ 100 cm2 x 2 mm Al board 

0 
c.. 
z 
0 
f:= 
<l'. 
c.. 
Vi 6 101------+--+-"c-+"~.-t------C..+--------! 
a: 
w 
s: 
2 5r----t-~-- -----t~~----~ 

00 25 50 75 100 125 150 

AMBIENT TEMPERATURE TA (°C) 
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Fig. 10 - POWER DERATING CURVE 
(MB3734) 

25 .---------,---,---., 
l_ lnl1n1te Head Radiation Board 

2. 900 cm2 x 2 mm Al hoard 

3. 400 cm2 x 2 mm Al bo;ird 

~ 20 4. 200 cm2 x 2 mm Al bo;ird 1----+---+----j 
5. 100 crn2 x 2 mm Al bo<irll 

0 
c.. 
z 
0 151-----t---"d-~---+-~-+----t---------i 
f:= 
<l'. 
0.. 

Ul 

~ 10 r-----t-----'!"-~~""""-r 
a: 
w s: 
2 5 l-----t--t---t--~~:T'---1 

AMBIENT TEMPERATURE TA (°C) 
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PACKAGE DIMENSIONS 

..,,,,[~ 
.323(8.2) $-

.063(1.6)MAX 

.020(0.5) 

7-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-07P-M01) 

.807120.5)MAX 

.591(15.0) 

u 
.100(2.54)TYP 

© 1987 FUJITSU LIMITED S07002S-2C 

3-42 

1111111111111111111111111111111111111111111111111111 

MB3732 FU.JITSU 
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.157(4.0)MAX 

CJ 

.142(3.6) 

.059(1.5) .079(2.0) 

Lo1010.2s1 

Dimensions in 
inches (millimeters) 
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MB3732 
MB3734 

PACKAGE DIMENSIONS <continued) 

.134(3.4)DIA 

.100(2.54)TYP ! 

9-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-09P-M02) 

.929(23.6)MAX 

.921 (23.4 )MAX 

.315(8.0) .315(8.0) 

.154(3.9)->-~f---o-< 

_J[ .028±.004 
(0.7±0.1) 

.134(3.4) 

, .559(14.2)MAX 

~~ 
I 11 "'"!''"" 
~ 

(1.2~8·3 1 

© 1987 FUJITSU LIMITED S09003S·2C 

1 

JI 

.130(3.3)MAX 

.024±.004 

(0.6±0.1) 

.024±.004 

(0.6±0.1) 

Dimensions in 
inches (millimeters) 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or tra~emarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

given. The information contained in this document has been carefully­

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 

FUJITSU LIMITED 
Comnwni.cali.-OnJ an.d. llectronin 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
Phone: 408-922·9000 TWX: 910-671-4915 

FUJITSU MICROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner StraBe 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

© FUJITSU LIMITED 1988 

805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 

Printed in Japan PV0050-887 A2 
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20 WATT BTL 
AUDIO POWER 
AMPLIFIER 

20 WATT BTL AUDIO POWER AMPLIFIER 

The Fujitsu MB3733 is designed for a low-frequency high power amplifier 
with internal BTL (Balanced Transformer less) circuitry. Suitable for care 
stereos, the MB3733 is packed in a small plastic 12-pin Single In-Line Package 
(SIP) which has low thermal resistance. Designing for heat radiation can be 
executed easily. 

The device requires few external components, so high density mounting is 
optimized. 

The MB3733 contains a filtering circuitry for power-on pop noise and various 
protection circuits. 

• High Power Output: 20W with RL = 4.Q 

• Minimum External Components 

• Samii Plastic 12-pin Single In-Line Package 

• Low Thermal Resistance 

• Various Protection Circuitries: 
Power Supply Surge Protection 
Excess Voltage Protection 
Load Short Protection 
DC Short Protection for Outputs, Power Supply pin, and Ground pin 

• Low Power-on Pop Noise 

• Separated Ground pins for Input/Output 

• Audio Mute Function 

• Low Total Harmonic Distortion: 0.07% typ. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee 18 v 
Power Supply Voltage 

Vccs 50* v (Surge Voltage) 

Peak Output Current lo (Peak) 4.5 A 

Power Dissipation Po 18 w 
Operating Temperature (Case) Tc -20 to +75 oc 

Storage Temperature TsTG -55 to +150 oc 

NOTE: * t, :5: 0.2(s). t, ~ 1 (ms) 

Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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PLASTIC PACKAGE 
SIP-12P-M01 

PIN ASSIGNMENT 

12 

11 

10 

FRONT 7 

VIEW 

4 

BS-MAIN 

Vee 

OUT-MAIN 

BS-INV 

OUT-INV 

GND-OUT 

AM 

BP 

NFB 

GND-IN 

NC 

IN 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB3733 BLOCK DIAGRAM 

II ~-----< 1 BS-MAIN 

IN t J-------.-------t 

GND-IN 0--

BP U----------l 

FILTER 

AUDIO MUTE t >-------< 

GND-OUT Vee 

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 8 to 16 v 

Operating Temperature (Case) Tc -20 to +75 oc 
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ELECTRICAL CHARACTERISTICS 
!Tc= 25°C, Vee= 13.2V, RL = 4n, f = 1kHzl 

Parameter Condition Symbol 

Quiescent Power Supply Current V1N =OV, RL =oo la 

Voltage Gain Av 

THD = 10% Po1 
Output Power 

THD = 1% Po2 

Total Harmonic Distortion Po= 1W THD 

R9 =on. 
VN01 BW = 20 to 20kHz 

Output Noise Voltage 
R9 = 10kn, 

VN02 BW = 20 to 20kHz 

Input Resistance R1N 

Output Offset Voltage VoFFSET 

Supply Current in DC 
BP =OV lcca MUTE mode 

AUDIO MUTE Attenuation AM=OV 

Fig. 2 - MEASUREMENT CIRCUIT 

Input 

AUDIO 
MUTE 
(AM) 

111 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
MB 37 33 lllllllllllllmllllllllllllllllllllllllllllllllllll 

Value 
Unit 

Min Typ Max 

80 160 mA 

45 47 49 dB 

16 20 w 

14 w 

0.07 0.5 % 

0.3 mV 

0.5 1.0 mV 

20 30 kn 

±0.1 ±0.3 v 

15 mA 

50 dB 

Output 

0.1µF ;::;1000µF 

Note: When BP is grounded, DC Muting can be used. When AM is grounded, AUDIO Muting can be used. 
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TYPICAL CHARACTERISTICS CURVES 

g 
0 
:I: 
f-
z 
0 
~ a: 

~ 
0 

Fig. 3 - TOTAL HARMONIC DISTORTION 
vs. OUTPUT POWER 

1 o1--t--+-V~ee.__=~13~.2~v-+---+--+---+---t--1 

s1--+-+-R=Lr=_4n_,_--t-+---t-+-ffl--l 

0.03 o.os 0.1 0.2 o.s 1 2 s 10 20 30 

OUTPUT POWER P0 (W) 

Fig. 5 - VOLTAGE GAIN vs. FREQUENCY 

so.o ~~~-~~~--..-~1-:i:~ 

Vee= 13.2V 

f---+---+--+--+---+--+RL=4n 
48.o Te= 2s•c iii 

~ 
> P 0 = SW ,....-t---+--t-t---+__,i----1 
< 46.0 1----1-T?-"--l----l----!-+----+-f--l 

z ~r P0 =1W 
<( 
Cl 

~ 44.0 7 
~ 
0 
> 

42.0 P---+---+-+----+----1-+---+-t---i 

40.o 20 SO 100 200 SOO 1K 2K SK 10K 20K 

FREQUENCY f (Hz) 

3-47 

Fig. 4 - TOTAL HARMONIC DISTORTION 
vs. FREQUENCY 
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Fig. 7 - POWER DISSIPATION/POWER SUPPLY 
CURRENT vs. OUTPUT POWER 
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Fig. 8 - POWER DERATING CURVES 
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PACKAGE DIMENSIONS 

12-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE NO.: SIP-12P-M01) 

1.240(31.S)MAX 

.165(4.2)MAX 

C:J 
f 
r6) 

.047(1.2) .094( 2.4) 

.020(0.5) 

LJ JL 
.100(2.54)TYP .012(0.31) 

Dimensions in 
inches (millimeters) ©1986 FUJITSU LIMITED S12001S-3C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 
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given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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20 WATT BTL AUDIO POWER AMPLIFIER 

The Fujitsu MB 3735 is designed for a low-frequency high-power amplifier 
with internal BTL (Balanced Transformer less) circuitry. The MB 3735 is 
packed in a small plastic 9-pin Single In-Line Package (SIP) which has low 
thermal resistance, so that a deseign for heat radiation can be performed with 
low cost. 

Also, the MB 3735 requires such a few external components, so that it can be 
mounted on printed circuit board with high density. 

The MB 3735 contains a filtering circuitry for power-on pop noise and various 
protection circuits. 

• High Power Output: 20W with RL ~ 4n 

• Minimum External Components 

• Small Plastic 9-pin Single In-Line Package 

• Low Thermal Resistance 

• Various Protection Circuitries: 
Power Supply Surge Protection 
Excess Voltage Protection 
Load Short Protection 
DC Short Protection for Outputs, Power Supply pin, and Ground pin 

• Low Power-on Pop Noise 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage Vee 18 v 
Power Supply Voltage 

Vccs 50* v (Surge Voltage) 

Peak Output Current lo (Peak) 4.5 A 

Power Dissipation Po 18 w 
Operation Temperature Tc -20 to +75 oc 

Storage Temperature TsTG -55 to +150 oc 
NOTE: * t,. ~ 0.2 (s). t,;;::: 1 (ms) 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB 3735 

April 1987 
Edition 2.0 

PLASTIC PACKAGE 
SIP-09P-M02 

PIN ASSIGNMENT 

9 BS-MAIN 

8 OUT-MAIN 

7 Vee 

6 BS-INV 

FRONT 
5 OUT-I NV VIEW 

4 GND 

3 BP 

2 NFB 

IN 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - BLOCK DIAGRAM of MB 3735 

~----~' BS-MAIN 

II IN < >-----------1 

>-----.---0 OUT-MAIN 

BP u--------1 

FILTER 

GND Vee 

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 8 to 16 v 

Case Temperature Tc -20 to +75 oc 
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ELECTRICAL CHARACTERISTICS 
(Tc= 25°C, Vee= 13.2V, RL = 4.\1, f = 1kHz) 

Value 
Parameter Condition Symbol Unit 

Min Typ Max 

Ouescent Power Supply 
V1N=OV,RL=oo la 

Current 
80 160 mA 

• Voltage Gain Av 45 47 49 dB 

THD = 10% P01 16 20 w 
Output Power 

THD = 1% P02 14 w 

Total Harmonic Distortion Po= 1W THD 0.07 0.5 % 

R9 =on. 
VN01 0.3 mV 

BW = 20 Hz to 20 kHz 
Output Noise Voltage 

R9 = 10k.\1 
VN02 0.5 1.0 mV 

BW = 20 Hz to 20 kHz 

Input Resistance R1N 20 30 k.\1 

Output Offset Voltage VoFFSET ±0.1 ±0.3 v 

Supply Current in DC 
BP= OV leeo 15 mA 

MUTE mode 

Fig. 2 - MEASUREMENT CIRCUIT 

MB 3735 

9 

Vee 
100µF + + 100µF 

Input 
Output 

0.lµF O.lµF '1;1000µF 

Hl. HJ. 

Note: When BP is grounded, DC Muting can be used. 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 3 - TOTAL HARMONIC DISTORTION vs. OUTPUT POWER 

100 I MB 3735 ~cc= 13.2V 

g 
c 1f-----------------+--------l----------+---U-----~ 
:r: 
I-

f = 100Hz 

0.01 ~-----~--------'--------~---------' 
0.01 0.1 1 10 100 

Output Power P 0 (W) 

Fig. 4 - TOTAL HARMONIC DISTORTION vs. FREQUENCY 

1or-------~------~----------.---------, 

O.Q1 

MB 3735 

Vee= 13.2V 

P0 = 1W 
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Frequency (Hz) 
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PACKAGE DIMENSIONS 

9-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-09P-M02) 

.134(3.4),DIA 

.100(2.54)TYP I 

.929(23.GIMAX 

.921(23.4)MAX 

.315(8.0) 

_J 

.315(8.0) 

.028±.004 
I0.7±0.1) 

©FUJITSU LIMITED 1987 S09003S-2C 

.134(3.4) 

~---.......... -1 
I .559(14.2)MAX 

~ 
111 '""I'"" 
~ 

(1.2~g.3) 

1 
.130(3.3)MAX 

.024±.004 
(0.6±0.1) 

J 1 .024±.004 
I0.6±0.1) 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been cardully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in­
formation does not con.vey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU MB3736 

11111111111111111111111111111111111111111111111111111111111111111 15 W BTL AUDIO POWER AMPLIFIER 

The Fujitsu MB3736 is designed for a low-frequency high-power 
amplifier with internal BTL(Balanced Transformer Less) circuitry. 
The MB3736 is packed in 12 pin plastic Single in line small 
package or 12 pin plastic Zigzag in line small package and 
requires a few external components, this enables high 
density mounting. Design for heat radiation is easy because 
thermal resistance is low. 
The MB3736 is internal power-on pop noise protection circuitry 
and various protection circuitry. The device is suitable 

~best for car-stereo. 

• High Power : 15 W typ at 4 Q 
• Minimum External Components 
• Stand-by Function (High active) 
• Various Protection Circuitry 

Power Supply Surge Protection 
Over Voltage Protection 
Load Short Protection 
Output pin-to-DC Short Protection 
Thermal Protection 

• Low Power-on Pop Noise 
• Low Thermal Resistance 

4°C/W SIP Package 
3°C/W ZIP Package 

• Package 
12 pin Plastic SIP package (Suffix:-PS) 
12 pin Plastic ZIP package (Suffix:-PSZ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Power Supply Voltage Vee 18 

Power Supply Voltage (Surge) Vccs 50 

Output Current (Peak) IoPEAK 4.5 

Power Dissipation Po 30 

Operating Temperature (Case) Tc -20 to 

Storage Temperature TsTG -55 to 

Note: 
* ts~0.2 sec, tr~l msec 

(Tc = 25°C) 

Unit 

v 

* v 
A 

w 

+75 oc 

+150 oc 

TS581-A87Y 
November 1987 

PLASTIC PACKAGE 
SIP-12P-M01 

PLASTIC PACKAGE 
ZIP-12P-M01 

PIN ASSIGNMENT 

(Front View) 

12 NC 
,, OUTPUT-A 

10 Vee 
NC 

OUTPUT-B 

GND-OUT 

GND-IN 

BIAS 

STAND-BY 

NFB-B 

NFB-A 

INPUT 

Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However. it is a'dvised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig.l - MB3736 BLOCK DIAGRAM 

STAND-BY Vee NFB-A 

1---- -------------, 

INPUT I 

GND-IN 

I 

Protection 
Circuit 

L _______________ _ 

NFB-B 

Fig.2 - MB3736 TEST CIRCUIT 
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OUTPUT-B 8 
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+ 

STAND-BY 4 
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INPUT-A 1 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 9 to 16 v 

Operating Temperature (Case) Tc -20 to +7S oc 

ELECTRICAL CHARACTERISTICS (Tc=2S°C, Vcc=l3.2V, f=lkHz, RL=4Q) 

Parameter Symbol Condition Value Unit 
Min T_yp Max 

Quiescent Power Supply Current Ice VIN=OV, RL =co 100 200 mA 

Ill Voltage Gain Av 43 4S 47 dB 

THD=l0%,RL=4Q 12 lS w 
Output Power Po 

THD=l0%,RL=2Q 12 w 

Total Harmonic Distortion THO Po= SW 0.04 o.s % 

Output Noise Voltage VNo Rg=lOkQ, 
BW=20 to 20kHz 0.4 1.0 mV 

Inpui Resistance RIN 20 30 kQ 

Output Offset Voltage VoFF ±0.1 ±0.3 v 

Power Supply Current at 1 so µA 
Stand by mode 

VsBH Operation 2.4 Vee v 
Input Voltage at Stand-by Pin 

VsBL Stand-by 0 0.4 v 

Ripple Rejection Ratio so dB 
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TYPICAL CHARACTERISTICS CURVES 
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PACKAGE DIMENSIONS 

.02010.5) 

12-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE NO.: SIP-12P-M01) 

1 .240131 .5IMAX 

.945124.0) 

LJ 
. 10012.54)TYP 

©1986 FUJITSU LIMITED S12001S·3C 

165(4.21MAX 

~ 
J r.6) 

r- !-----' 

.04711.2) .0941 2.4) 

_JL 
.012(0.31) 

Dimensions in 
inches (millimeters) 

12 LEAD PLASTJC ZIGZAG-JN-LINE PACKAGE. 
23.6 MAX Dimensions in inches{mi l l imeters) 

3.4 MAX 

B. 0 B. 0 

3. 9 

I I 
o. 7•0. 1 I I [.778 TYP 

~ 
0, 6±0, J I 
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MB3737 

23 W BTL AUDIO POWER AMPLIFIER 

The Fujitsu MB3737 is designed for a low-frequency high-power 
amplifier with internal BTL(Bridged Output Trans formar-less)~ 
Circuitry. 

Suitable for car stereos, the MB3737 is packed in 12 pin plastic 
Single in line small package or 12 pin plastic Zigzag in line 
small package which has low thermal resistance (SIP: 3°C/W, 
ZIP: 4°C/W). Design for heat radiation can be executed easily. 

The MB3737 requires few external components, so high density 
mounting is optimized. 

~The MB3737 contains a power-on pop noise protection circuitry 
and various protection circuitry. 

• High Output Power : 23 W typ at 4 Q 
• Minimum External Components 
• Stand-by Function 
• Various Protection Circuitry 

Power Supply Surge Protection 
Output pin-to-DC Short Protection 
Over Voltage Protection 
Load Short Protection 
Thermal Protection 

• Low Power-on Pop Noise 
• Package 

12 pin Plastic SIP package (Suffix:-PS) 
12 pin Plastic ZIP package (Suffix:-PSZ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Power Supply Vo 1 tage Vee 18 

Power Supply Voltage (Surge) Vccs 50 

Output Current (Peak) IoPEAK 4.5 

Power Dissipation Po 30 

Operating Temperature (Case) Tc -20 to 

Storage Temperature TsTG -55 to 

Note: 
* ts$0.2 sec, tr~l msec 

(Tc = 25°C) 

Unit 

v 

* v 

A 

w 

+75 oc 

+150 oc 

TS527-C885 
May 1988 

PLASTIC PACKAGE 
SIP-12P-M01 

PLASTIC PACKAGE 
ZIP-12P-M01 

PIN ASSIGNMENT 

(Front View) 

12 

11 

10 

9 

8 

7 

6 

5 
4 

3 

2 

1 

SIP·12P·M01 

BS-A 

OUTPUT-A 

Vee 

BS-B 

OUTPUT-B 

GND-OUT 

GND-IN 

BIAS 

STAND-BY 

NFB-8 

NFB-A 

INPUT 

ZIP pin assignment: 
please see page 7 

Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken .to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig.1 - MB3737 BLOCK DIAGRAM 
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Fig.2 - MB3737 TYPICAL CONNECTION EXAMPLE 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Power Supply Voltage Vee 9 to 16 v 

Operating Temperature (Case) Tc -20 to +75 oc 

ELECTRICAL CHARACTERISTICS (Tc=25°C, Vcc=l3.2V, f=lkHz, RL=4Q) 

Parameter Symbol Condition Value Unit 
Min Tu:Q. Max 

Quiescent Power Supply Current IccQ VJN=OV,RL=oo 100 200 mA 

Voltage Gain Av 43 45 47 dB 

THD=l0%,RL=4Q 18 23 w 
Output Power Po 

THD=l0%,RL=2Q 18 26 w 

Total Harmonic Distortion THO Po=5W 0.04 0.4 % 

Output Noise Voltage VNO Rg=lOkQ, 
BW=20Hz to 20kHz 0.4 1.0 mV 

Input Resistance RIN 20 30 kQ 

Output Offset Voltage VoFF ±0.1 ±0.3 v 

Power Supply Current at Ices 1 50 µA 
Stand by mode 

Vrip=lVrms, f=lkHz 
Ripple Rejection Ratio RR Cpapcitor lµF is 40 50 dB 

connected between 
Vee and GND 

VsBH Operation mode 
Input Voltag, Stand-by Pin 

2.4 Vee v 

VsBL Stand-by mode 0 0.4 v 
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TYPICAL CHARACTERISTICS CURVES 

Fig.3 - TOTAL HARMONIC DISTORTION vs. 
OUTPUT POWER 
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Fig.5 - TOTAL HARMONIC DISTORTION vs. 
FREQUENCY 
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Fig.7 - OUTPUT POWER vs. FREQUENCY 

1020 50100200 500lk2k Sk l0k20k50kl00k 

FREQUENCY f (Hz) 

3-67 

Fig.q - TOTAL HARMONIC DISTORTION vs. 
OUTPUT POWER 
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Fig.6 - VOLTAGE GAIN vs. FREQUENCY 

45 
;; I "D 

~ I I 

z Vee= l 3.2V 

< Rg=600Q 
u 

40 
: R,=4Q 

"' 
; Po=IW 

!a! I Ta=25'C 
.... I 
...J 
0 
> 

35._.._-"-.....J...-'--'--.l-..l.--"-.....J........J...-L-..J 
10 20 so100200500 lk 2k 5k!Ok20k 50k10ok 

FREQUENCY f {Hz) 

Flg.8 - TOTAL HARMONIC DISTORTION vs. 
SIGNAL SOURCE IMPEDANCE 
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Fig.10 - RIPPLE REJECTION vs. 
REQUENCY 
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Fig.12 - OUTPUT POWER vs. 
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PACKAGE DIMENSIONS 

.-------31 .5011.240) MAX------.1 
t------24.00(.945)1-----1 

l)-f--~~~~~~-t-~1----i-

4.20(.165) MAX 

c:;:J 
A1.80(0.71) I 3.60(.142 

2.00(.472) 

~;::r=;::r:;=;=;=;:=t=;:::;=r=;::;=;=r=;:;;=n::::r?l'Ml~1 
7.30(.287) 

1.20(.047) 2.40(.094) 

I 
2.54(.100) 

TYP 0.50(.020) 0.31(.012) 

©1988 FUJITSU LIMITED S12001S-3C-1 Dimensions In millimetres (inches) 
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PACKAGE DIMENSIONS 

PIN ASSIGNMENT 

(TOP VIEW) 

12 BS-A 

11 OUTPUT-A 

10 Vc.c 

9 BS-B 

8 OUTPUT-B 

GNO-OUT 

6 GNO-IN 

BIAS 

4 STANO-BY 

3 NFB-B 

2 NFB-A 

INPUT 

ZIP- l 2P-M01 

.,:1.401.134) 

! ! 
1.778(.070) 

TYP 

23.60(.929) MAX 

11 0.70•0.10 
(.028± .004) 

u~~~ 
(BOTTOM VIEW) 

©1981 FUJITSU LIMITED Z12002S-1C-1 
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0.60±0.10 
(.024±.0041 

3.50±0.20 
1.138± .008) 

3.301.130) MAX 

0.60±0.10 
1.024±.004) 

15.10±0.30 
l.594±.0121 

4.00±0.40 
1.157± .016) 

4.00±0.20 
1.157± .0081 

Dimensions in millimetres (inches) 
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FM STEREO 
MULTIPLEX 
DEMODULATOR 

FM STEREO MULTIPLEX DEMODULATOR 

The Fujitsu MB4104/4105 Is a monolithic FM stereo multiplex demodulator 
fabricated using Fujitsu's advanced bipolar technology. Using PLL circuitry. 
this device achieves stable performance against the variance condition of 
external elements. 

• Separation control circuit reduces noise, In a weak electrical field. 

• PLL circuitry means less external elements. 

• Reduced FM noise In weak electrical fields, with high cut control 
circuit. 

• Low Distortion : 0.06% typical at 300 mV Input. 

• On-chip forced monaural, forced VCO stop, lamp driver, and audio 
muting circuits. 

• Separate pilot sign al and composite signal Inputs MB 4105. 

• 16-pln plastic DIP package (Suffix: -p) 

ABSOLUTE MAXIMUM RATINGS ~ee NOTt;}_ 

Rating Symbol Value Unit 

Power Supply Voltage Vee 16 v 

Lamp Drive Current I L 75 mA 

Power Dissipation Po 520 mW 

Operating Temperature TA -20 to +75 •c 

Storage Temperature TsTG -55 to +125 •c 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device rellablllty. 

Copyright® 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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MB4104 
MB4105 

October 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-16P-M04 

Vee 

IN 

PIN ASSIGNMENT 

TOP VIEW 

0 

S·ADJ 3 

HCF 

HCC 

SC 

Vee 

C·IN 

HCF 

HCC 

SC 

1 L.P.F 

Lamp Out 

1 L.P.F 

o Lamp Out 

GND 

This device contains circuitry to protect the Inputs 
against damage due to high static voltages or electric 
fields. However, It Is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high Impedance 
CifCUit. 

II 



111111111111111111111111111111111111111111111111111111 

FUJITSU 

111111111111111111111111111111111111111111111111111111 

• 

MB4104 
MB4105 

Fig. 1 - MB4104/4105 BLOCK DIAGRAM 

1-----------1 MB4105 

I Pilot Signal I 
I I 
I I 
I I 

'---- ------' 
Input 

Buffer 

Voltage 
Stabilizer 

L.OUt R.Out 

Buffer 

S.ADJ SC 

DC Amp 

(76 KHz) 

L.P.F. L.P.F. 
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YOO 
(76 KHz) 

(YOO 
klllor) 

D.C. 
Amp 

,;:: MB4104 

(62.__ MB 4105 

s.w 
_IT 

GNO 

F.F 
(19 KHz) 
Lo• 

Stereo 

Lamp 

Driver 

F.F 
(19 KHz) 
L9o 0 

HCC/ 
Forced 
Mono 

HO 
Filter 

,--- -, 
I 
I 

10 13 

I I 
Lamp Out I 19 KHz Monll I 

1 Audio Mute 1 
, _____ ...! 

MB4104 



RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value 

Power Supply Voltage Vee 6 to 14 

Operating Temperature TA -20 to +75 

MB4104 
MB4105 

Unit 

v 

v 
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ELECTRICAL CHARACTERISTICS Nee= 10 V, V1N = 300 mVrms, f = 1 KHz, 

L + R = 90%, Pilot= 10%, TA= 25°C) 

Values 
Parameter Symbol Conditions Unit 

Min Typ Max 

Quiescent Power Supply Current lq V 1N = OV - 16 25 mA 

Channel Separation cs - 40 55 - dB 

Stereo - 0.06 0.3 % 
Total Harmonic Distortion THO 

Mono - 0.06 0.3 % 

Output Voltage Vo - 210 300 420 mVrms 

Channel Balance CB - - 0 1.5 dB 

Lamp Level - Pilot Signal 5 6 12 mV 

Lamp Hysteresis - Pilot Signal - 4.5 7 dB 

SCA Rejection Ratio - - - 60 - dB 

SIN Ration SIN - 70 76 - dB 

Input Impedance RIN - 20 30 - kD 

Capture Range CR Pilot= 30 mV - ±.4 - % 

Maximum Input Voltage VIN(MAX) THO= 1% 600 1000 - mVrms 

SC Output Attenuation - Va=0.6V -12 -6 -1 dB 

SC Output Voltage - Va=0.1V - - 5 mV 

HCC Output Attenuation 1 - V7=1.2V -3 -1 0 dB 

HCC Output Attenuation 2 - V7=0.6V -16 -10 -2 dB 

Power Supply Ripple R.R. -Rejection Ration 
- 35 - dB 

Audio Mute Attenuationj MB4104 - V13=0.2V - 55 - dB 
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Fig. 2 - MB4104 TEST CIRCUIT 

*4 Vee 
Monl/AM 

470 pF 1 µ F 

+ 

10 Kfi 
*1 

16 15 14 13 12 11 10 9 

2 3 4 5 6 7 8 

10 µF + 10 µF •3 
_l_0.01 µ F 

Vee 

10 Kfi 12 

Jr 
VIN 

L.OUT 

R.OUT 

Notes: 

*1. VCO Free Running Frequency should be adjusted In order to output 19,000 KHz -t. 10 Hz, at pin 13. 

*2. The value Is 100 µF when SC and HCC are measured. 

*3. When over 7.0 V Is applied to pin 7, the device Is In forced monaural mode and VCO stops. If a 
voltage higher than V cc Is applied to pin 7, about 1 0 Kfi should be Inserted. 

*4. When pin 13 = GND, or Is lower than 0.4 V, the device Is In audio mute mode. 
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P-IN 

'1 

Vee 

Notes: 

470pF 

0.022 J.l F 

Fig. 3 - MB4105 TEST CIRCUIT 

3.3 J.l F 

- + 

1 µ F 

- + 

16 15 14 13 12 11 10 9 

3 4 5 6 7 8 

10 J.l F + "·l- 0.01 J.l F 

Input 

MB4104 
MB4105 

A.OUT 

L.OUT 

'1 . The pilot signal can be Input to pin 16. Therefore Input signal, without the pilot signal Input to pin 2, 
makes the LPF design easier. 

'2. VCO (76 KHz) signal should be adjusted. 

• 3. The value Is 100 µF when SC and HCC are measured. 

• 4. When over 7. 0 V Is applied to pin 7, the device Is In forced monaural mode and VCO stops. If the 
voltage higher than V cc Is applied to pin 7, about 10 KO should be Inserted. 
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TYPICAL PERFORMANCE CHARACTERISTICS 

TOTAL HARMONIC DISTORTION (MAIN, MONO) 
vs INPUT VOLTAGE 

J I ~ ~ 
0 0.4 J--+-Vcc= 10 V -+--+--+--1-+-+--l+l -
~ J--+- Im = 1 KHz oc 
5 Moo= 100% ~ 'e 0.3 CB (L-R 0 ID 
0 u 
1i) 
0 ~ 

c: 
·~ 0. 2 l-+--t--+--+--l-t--+--t--+-1---+ ~-i-1 ~ 
E IL.¥ ID 
tu Maw- ~ 
; 0.1 lT.H. ...-; ~ 
oU Mono ~ 

~o.~ ~ - u 
0 ...._ ......................... __._..._.._ ........................... 
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Input Voltage V 1N (mVrms) 

CHANNEL SEPARATION 
vs INPUT VOLTAGE 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

ATTENUATION vs INPUT 
VOLTAGE AT PIN 7 

v cc= 10 v 
fm = 1 KHz 
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0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

12 

"' 10 
E 
> .s 8 

>a. 
Q) 

.§1 6 
0 
> 
~ 4 
Ol 
Ui 

0 

Input Voltage at Pin 7 V 7 (V) 

PILOT SIGNAL VOLTAGE vs 
POWER SUPPLY VOLTAGE 

Lamp-ON Level 
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INPUT VOLTAGE vs OSCILLATOR 
FREE RUNNING FREQUENCY 

60 ----......--,T___....I_T ___ T ......... 

50 Lock V cc = +-I 
range 10 V 

15 16 17 18 19 20 21 22 23 

Oscillator Free Running Frequency VCO (KHz) 

TOTAL HARMONIC DISTORTION, CHANNEL 
SEPARATION vs OSCILLATOR FREE 

RUNNING FREQUENCY 

;n 10 ------------------
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

PILOT SIGNAL VOLTAGE OSCILLATOR FREE RUNNING FREQUENCY 
vs TEMPERATURE ERROR vs TEMPERATURE 
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PACKAGE DIMENSIONS 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16P-M04) 

INDEX - 1 

INDEX - 2 

.050 (1.27) MAX 1 .039 ~0012 

(0.99: g. 3o I 
------"--f-+-.. 

, 100 (2.54)TYP ---1.-.1 

Dimensions ln 
inches (millimeters) 

.060: 0012 

(1.52: g· 30 I 
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.118 (3 0) MIN 

D16033S-2C 

The information contained in this document does not convey any license 

under the copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

Included as a means of Illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarlly given. 

The information contained In this document has been carefully checked 

and Is believed to be reliable. However, Fujitsu assumes no responsibility 

for inaccuracies. Fujitsu reserves the right to change products or 

specifications without notice. This document published by FUJITSU 
LIMITED, Tokyo, Japan. U.S. A. distribution by U.S. Technical 

Publlcatlons Department, Fujitsu Microelectronics, 3320 Scott Blvd. 
Santa Clara, CA 95054-3197. European distribution by Fujitsu 
Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 

D-6000, Frankfurt-Niederrad 71, F.R. Germany, 



Section 4 

Power Supply 
Controls 

Fujitsu Description Features Equiv. Power Package No. of 
Part No. Prod. Supply (V) Pins 

Series Load Ceramic DIP 14 m MB3752 Regulator Regulation µA723 +9.5 - +40 Plastic DIP 14 
= 0.03% Plastic Flatpak 14 

3-0ut Serles Fixed (250mA), 
MB3756 Voltage Switchable +12 - +16 SIP 8 

Regulator (200/11 OmA) (Heatslnk) 

PWM Low Voltage 
Control Malfunction Ceramic DIP 16 

MB3759 Circuit Protection TL494 +7 - +40 Plastic DIP 16 
Regulator ID= 200mA Plastic Flatpak 16 
(200KHz) Steering Control 

Voltage Reference 1 . 2V, Plastic DIP 8 
MB3761 Detector ICC= 250mA +2.5 - +40 Plastic Flatpak 8 

SIP 8 

PWM 500KHz 

MB3769 Control Switching, UC384 +12 - +18 Plastic DIP 16 
Circuit ID= 600mA Plastic Flatpak 16 
Regulator Max. 

Voltage Vee On/Off Plastic DIP 8 
MB3771 Reset, VREF = +3.5 - +18 Plastic Flatpak 8 Detector 

1.24 ± 1.5% SIP 8 

Voltage Watchdog for Plastic DIP 8 
MB3773 Detector Over-running +3.5 - +18 Plastic Flatpak 8 

Protection SIP 8 
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MB3752 

VOLTAGE REGULATOR 

The Fujitsu MB3752 is a monolithic voltage regulator IC. 
It contains a temperature compensated reference voltage 
circuit, a surge protected error amplifier and high 
current protected circuit. 
High current regulator, negative power supply regulator, 
floating regulator and switching regulator are made up 
by selection of external components. 
Constant current limiting or foldback current limiting is 
selected by selction of external components. 
It is suitable both industrial and consumer voltage 
regulator system. 
The high performance makes a lot of application and 
enables operation with various functions. 

• High Load Regulation : 0.03 % (lmA~IL~50mA) 

• Wide Input Voltage Range 40 V max. 

• Wide Output Voltage Range 2 V to 37 V 

• Compatible with Fairchild µA723 

• Package 
14-pin plastic DIP package (Suffix: -P) 
14-pin ceramic DIP package (Suffix: -Z) 
14-pin plastic Flat package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 
Ceramic Plastic 

Storage Temperautre TsrG -65-+150 -55-+125 

Operating Temperature TA -55-+125 -20-+75 

Power Dissipation Po 1000 800 

Output Current IL 150 150 

Zener Current Iz 25 25 

Current from VREF IR 15 15 

Input Voltage Vrn 40 40 

Flat 

-55-+125 

-20-+75 

620 * 

150 

25 

15 

40 

Unit 

oc 
oc 

mW 

mA 

mA 

mA 

v 

TS567-A878 
August 1987 

PLASTIC PACKAGE 
DIP-14P-M02 

CERAMIC PACKAGE 
DIP-14C-C01 

PLASTIC PACKAGE 
FPT-14P-M01 

PIN ASSIGNMENT 

Note: FLAT package is mounted on the epoxy board. (4cm x 4cm x l.5mm) 
,-~~~~---'-~~~~~~~~ 

Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

4-1 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi· 
mum rated voltages to this high impedance 
cir cu it. 

I 

1. 
I' 
I 



Fig.l - MB3752 EQUIVALENT CIRCUIT 

+IN -IN 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Input Voltage VIN 9.5 to 40 v 

Load Current 1L 1 to 50 mA 

Operating Temperature TA -20 to 75 oc 

ELECTRICAL CHARACTERISTICS 

Parameter Symbol Condition Value Unit 
"""R"in Typ lfax 

Input Voltage VIN 9.5 40 v 
Output Voltage Vo 2.0 37 v • Input-to-output Voltage 
Differential Vrn-Vo 3.0 38 v 

Bias Current II IL =O, Vrn=30V 4.0 mA 

Reference Voltage VR 6.80 7.15 7.50 v 

Input Regulation 1 RINl 12V:5VJN:515V 0.01 0.1 % 

Input Regulation 2 RIN2 12V:5V JN:540V 0.1 0.5 % 

Input Regulation 3 RIN3 12V:5VIN:515V,0°C:5TA:570°C 0.3 % 

Load Regulation 1 RLDl lmA::>IL::>50mA 0.03 0.2 % 

Load Regulation 2 RLD2 lmA:5lL:550mA,0°C:5TA:570°C 0.6 % 

Temperature Regulation RT 0°C:5TA:570°C 0.2 1.0 % 

f=50Hz to lOkHz,CR=O 74 dB 
Ripple Rejection Ratio R.R. 

f=50Hz to 10kHz,CR=5µF 86 dB 

Short Circuit 
Output Current Isc v0=0,Rsc=10n 60 70 80 mA 
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Fig.2 - MEASUREMENT CIRCUIT 

Im Rsc 1L 
VIN ---';>- 12 10 ---';>- Vo 

11 2 
Rl 

VR 6 3 
RL 

R3 4 
5 

13 R2 
R4 lOOpF 

• Rl= 

iii) Equations for measurement items 

a) IB=Irn ( Rl=l.Sk, R3=0, IL=O, ) 
R2= co ,R4=o:>, RL=c:o 

b) Rrn1= . 
Vo(15V)-Vo(12V) 

Vo(12V) 
xlOO 

c) R1N2= 
Vo(40V)-Vo(12V) 

Vo(12V) 
xlOO 

Vo(lmA)-Vo(SOmA) 
d) RLo= . xlOO 

Vo(lmA) 

e) Isc=IL 

Vo(MAX)-Vo(MIN) 
f) RT= xlOO 

Vo(25°C) 

Note: (b) to (f) 
(Vo=SV setting, Rl=l.SkQ, R2=CO, R3=2.15kQ, R4=5kQ, RL=SkQ) 
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TYPICAL CHARACTERISTICS CURVES 

Fig.3 - INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL 
vs. MAXIMUM LOAD CURRENT 
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:>: 
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INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL VIN-VO (V) 

Fig.5 - LOAD CURRENT vs. LOAD REGULATION 
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Fig.4 - INPUT VOLTAGE vs. BIAS CURRENT 

J v~~ 
t--'ft---+--+----+---+~- IL =O ' ~ 
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Fig.6 - CURRENT LIMIT 

1.0 

~ 0.8 
..... 
...J 
0 
> 
..... 0.6 
:::> 
Cl. ..... 
:::> 
0 

"' 0 .4 
> 
..... 
< 
~ 0.2 a: 

0 

TA= 75"C 

2s·c 
o·c 

f-- Vo=5V 
RIN=12V 

t-- Rsc=1oll 
I ..1 J. 

0 20 40 60 80 

OUTPUT CURRENT IL ·(mA) 

so 

100 



TYPICAL CHARACTERISTICS CURVES (Continued) 

Fig.7 - LOAD CURRENT vs. LOAD REGULATION 

~ o......,±--1--1--1--+--+-T~A~(·_c~)---l--J 
c ~ 25·c 

ct ~ 
z 
8 ~ 
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a: 

;]! 
g 

I- Vo=SV 
1- V IN=l 2V -+--+--+--+---+-I---' 

Rsc=O I 

LOAD CURRENT IL (mA) 

Fig.9 - INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL 
vs. LINE REGULATION 
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Fig.8 - JUNCTION TEMPERATURE vs. 
CURRENT LIMIT SENSE VOLTAGE 
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Fig.10 - INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL 
vs. LOAD REGULATION 
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APPLICATION EXAMPLES 

Fig.11 - BASIC HIGH VOLTAGE REGULATOR 

VR5"Vo5"37V 

VIN Rsc 

2 
7 3 

6 13 R1 

~~, R, 

J;CR 

R2 ·Rz 
R3= for minimum temperature drift 

R2+R2 

Fig.12 - BASIC LOW VOLTAGE REGULATOR 

Rsc 
VIN 12 10 

11 2 
7 3 

6 13 

::g L .. , R, 

C1< l 

R2·Rz 
R3= -- for minimum temperature drift 

R2+R2 

Fig.13 - FOLDBACK CURRENT LIMITING REGULATOR 

VIN Rsc 
12 JO 

11 RA 
7 2 

3 iRH 

R1 

R2 ·Rz 
R3= ~~ for minimum temperarure drift 

R2+R2 

Vo 
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1sc IK I l 

Vsc RA 
Isc= -~ ·Cl+ R8), Vsc~o.?v 

Rsc 

Vo 



APPLICATION EXAMPLES (Continued) 

Fig.14 - POSITIVE VOLTAGE REGULATOR 
NPN TRANSISTOR 

Rsc Vo 

12 

11 

Rt 

Rz 

R1 ·R2 
R3= ~~ for minimum temperature drift 

R1+R2 

Fig.16 - NEGATIVE VOLTAGE REGULATOR 

1Vol~9.5V 

12 

11 

97 

RHH R:i 

-VIN 
-Vo 

R1·R2 
R3= -- for minimum temperature drift 

R1+R2 

Fig.15 - POSITIVE VOLTAGE REGULATOR 
PNP TRANSISTOR 

Rsc Vo 

t-1""'ov..,OQ-6-~ ll 
'------'12 

7 
6 5 13 4 

10 
2 
3>----~ 

Rz I lOOOp-F 

R1·R2 
R3= -- for minimum temperature drift 

R1+R2 

Fig.17 - NEGATIVE VOLTAGE REGULATOR 

O:>IVol:>VR 

VIN2 12 
JI 

9 7 

Ras 

-V!Nl 

VR 
Vo= -----. Vrn2+Vo~9.5V 

(1+ R2/R1) 

H2 

H1 

R1 ·R2 
R3= ~~ for minimum temperature drift 

R1+R2 
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APPLICATION EXAMPLES (Continued) 

Fig.18 - NEGATIVE VOLTAGE REGULATOR 
(CURRENT LIMITING) 

o~q v0 I s:vR 

VI N2 o------t--112 6 

VR 
IL= VINz+Vo~9.5V 

(l+R2/R1)' 

Rl·Rz 

R2 

R3= -- for minimum temperature drift 
Rl+Rz 

Fig.20 - DUAL TRACKING REGULATOR 
(CURRENT LIMITING) 

Ri Vo1~VR 
Vo1=VR (1 + -) 

Rz Vo1+Vo2~40V 
R4 

Vaz= - Vo1 
R3 Example for 

±15V, ±lA 
0.7 

hlMAX~ % Ri=8.2kQ 
Rz=7.5kQ 
R3=15kQ 

0.6 R3=15kQ 
IL2MAX~ R;- Rs=R6=0.39Q 

R]=2kQ 

Fig.19 - SWITCHING REGULATOR 

lkQ 

0.Jµf 

lmH 
Vu 

15V. IA) 

!OOµf 

GND ,,__.....____.__ __ ___. ___ _....__ _ _._--<> GND 

VINl 
Rs Vo1 

'u 
12 11 10 2 R1 

3 
5 7 

R2 
GND 

m-
R3 

R1 
R, 

-VIN2 -Vo2 
-IL2 
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APPLICATION EXAMPLES (Continued) 

Fig.21 - POSITIVE FLOATING VOLTAGE 
REGULATOR 

Fig.22 - NEGATIVE FLOATING VOLTAGE 
REGULATOR 

lOOOpF 

~ Rsc Vo 

R3=R4=3.3kQ 

RrR1 

Rz 

l2V 

R3=R4=3.3kQ 

R1+R2 

2R1 

Fig.23 - 5 V HIGH CURRENT VOLTAGE REGULATOR 

VIN2 

VIN1 

Ri =l.SkQ 

VR=JkQ 

R, =4.3kQ 

R4=100Q to lkQ 
Rs=lOR to 100!2 

VIN1>12V 

12 11 

6 

5 13 

CR=0.1-
IOµF 

Vcs (Vcs~0.7 Vat 25 °C) 
ILMAx= - t.Vcs/t.TI=-2mV!°C 

Rsc 

Q" Rf-11 Rsc 

R,_, 

Rs 

JO 
R, 

R,=J.SkQ 

c, = JOO-JOOOpF 

Ro 

1 VrN2P 
VIN2 > VoMAX + VcESATOUT + Rsc · 1LMAX + -- R6. ILMAX + --

n 2 

VcESATOUT Maximum value between 01 to On 

VIN2P Maximum ripple amplitude of VIN2 
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PACKAGE DIMENSIONS 

14-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-14P-M02) 

INDEX-1 

I 
.244±.010 

A'.::::;=::;:::;::::::::;=;:=::;=:;:::::::;:::;::=;:::;:=:;::::;:::::::;::::!J:io.2s1 

I 

.100(2.54) I 
TYP 

©FUJITSU LIMITED 1987 D14010S-3C 

I 
I0.25±0.05) . 

. 172(4.36)MAX 

.020I0.51) .11813.00)MIN 
MTN 

.018±.003 

(0.46±0.08) 

14-LEAD CERAMIC CERDIP DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-14C-C01) 

R.025!0.64) 
REF 

J .018~:88~ 
(0.46~g:6~J 

.600(15.24) 
REF 

©FUJITSU LIMITED 1987 014005S-2C 

09412.391 
MAX 

_J 
.200(5.0BIMAX 

.032±.012 . 134±.014 
(0.81±0.30) (3.40±0.36) 

1.100±.010 
12.54±0.25) 

4-11 

.300±.010 
.(7.62±0.25) 

Dimensions in 
inches (millimeters}, 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 

004+ gg~ 10.1 o~g),~l 
TAND OFF) 

yiew "A" 

.272± .012 F==r-i;=:=i;=:::: 

hd~-08512.15) non non MAX ......... ~ ....... - - ...... 

©FUJITSU LIMITED 1987 F14003S-2C 

.031±.008 
!0.80±-0.20) 
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A( - ) "T::~'oo' 
'------~~ (0.50±0.20) 

~~ 006+ 002(0 15+0 05) 
-.001 -0 02 

J .020(0.50) 

.00710.18) 
MAX 

.02710.68) 
MAX 

Dimensions in 
inches (millimeters) 
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VOLTAGE REGULATOR 

The Fujitsu MB3756 monolithic voltage regulator with three outputs Is 
fabricated with a bipolar linear IC technology. Two alternately exchangeable 
outputs are provided for two stabilized output levels and controlled by an 
external control signal. Switching noise Is prevented by Internal circuitry that 
Is suitable for switching between modes such as transmitting and receiving or 
AM and FM. The MB3756 ls packaged In as B-pln single-In-line package with a 
heat radiation fin to allow large power consumption. 

• No need for external components 

• Good balance between three outputs 

• On-chip noise protection circuitry 

• On-chip overload current protection and thermal protection circuitry 

• Good mountability 

• High output current 200 mA typical for Vo2 output 
100 mA typical for Voo, Vo1 outputs 

ABSOLUTE MAXIMUM RATINGS_isee NOT~ TA= 25°C 

Rating Symbol Value 

Input Voltage VIN 18 

1 '1 
Power Dissipation Po 

4 '2 

Operating Temperature Tc -20 to +75 

Storage Temperature TSTG -55 to +125 

Notes: '1 No Heat Sink (TA .s 70°C) 
'2 Infinite Heat Sink (TA~ 70°C) 
Permanent device damage may occur If the above 
Absolute Maximum Ratings are exceeded. Functional 
operation should be restricted to the conditions as detalled 
In the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 

Copyright"' 1987 by FUJITSU LIMITED and Fujitsu Mlcroelectronlcs, Inc. 
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Unit 

v 

w 

w 
•c 

•c 

MB3756 

October 1987 
Edition 1.0 

PLASTIC PACKAGE 
SIP-08P-M01 

PIN ASSIGNMENT 

(FRONT VIEW) 

'--"-_,-- VREF 

L...::_,-- V1N 

>--'---~ VouT-o 

This device contains circuitry to protect the Inputs 
against damage due to high static voltages or electric 
flelds. However, It is advised that normal precautions 
be taken to avoid appllcatlon of any voltage higher 
than maximum rated voltages to this high Impedance 
circuit. 
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Fig. 1 - MB3756 EQUIVALENT CIRCUIT 

VREF Voe Vo1 

Control Circuit 

RECOMMENDED OPERA TING CONDITIONS 

Parameter 

Input Voltage 

Load Current 

Operating Temperature 

Note : *1 VOO, V01 
*2 V02 

Symbol 

VIN 

IL1 *1 

IL2 *2 

Tc 

4-14 

Value 

Min Typ 

11 -

0 -
0 -

-20 -

Vo2 

Unit 
Max 

16 v 

100 mA 

200 mA 

+75 •c 
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ELECTRICAL CHARACTERISTICS 
(TC= 25°C, VIN = 14 v. RLO = RU =200 n. RL2 = 100 n) 

Values 
Parameter Symbol Condition Unit 

Min Typ Max 

Input Voltage VIN - 10.6 - 18 v 

Output Voltage Vo - 7.8 8.2 8.6 v 

Input Regulation - 11 VS VIN :::;; 18 v - 20 100 mV 

- (YOO, Vo1) 1 mA:::;; IL:::;; 100 mA - 15 80 mV 

- (Vo2 ) 1 mA S IL S 200 mA - 20 100 mV 
Load Regulation 

(Yoo, Vo1) 1 mA S IL S 100 mA - VIN=11.5V - 20 100 mV 

- (Vo2) 1 mA :::;; IL :::;; 200 mA - 30 150 mV 
VIN= 11.5 V 

Bias Current IB VIN= 18 V - 6 10 mA 

Ripple Rejection Ratio - f = 100 Hz - 60 - dB 

Output Noise Voltage - 10 Hz S f S 100kHZ, CR= 10 µF - 40 - µV 

Input to Output Voltage VIN-VO - - 1.7 - v Differential 

Temperature Coefficient of 
TC Vo - -0.4 - mV/C 0 Output Voltage -

Output Voltage Deviation Avo - - 10 50 mv 

Short Circuit Output (Voo,Vo1) - . 200 - mA 
Current lsc 

(Vo2) - 350 - mA 

V01L VIC= 0.8 V 0 - 0.2 v 

Output Voltage V02L VIC= 0.8 V 7.8 8.2 8.6 v 

V01H VIC= 2.0 V 7.8 8.2 8.6 v 

V02H VIC= 2.0 V 0 - 0.2 v 

Control Input Current llL VICL=OV - -0.2 -1.0 mA 

liH VICH = 18V, VIN= 18V - - 10 µA 
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TYPICAL PERFORMANCE CHARACTERISTICS 

:;( 
.s 
IE 
1: 
~ 
:::J 
u 
U> 

"' m 

" Ol 

"' "" 0 
> 
" U> ·c; 
z 
:; 
a. 
:; 
0 

10 

8 

6 

4 

2 

0 

Fig. 2 - BIAS CURRENT 
vs INPUT VOLTAGE 

7 

cz'. 
L 
0 4 8 12 16 20 

Input Voltage VIN (V) 

Fig. 4 - OUTPUT NOISE VOLTAGE 
vs EXTERNAL CAPACITANCE 

0 0.01 0.1 10 100 

External Capacitance C R(µF) 
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2.5 

.,_ 

Fig.3 - INPUT TO OUTPUT 
VOLTAGE DIFFERENTIAL vs 
JUNCTION TEMPERATURE 
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1
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Fig. 5 - POWER DISSIPATION 
CURVES 
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TYPICAL PERFORMANCE CHARACTERISTICS icontinuedl 

Flg.6 -OUTPUT VOLTAGE 
vs INPUT VOLTAGE 
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Flg.8 - OUTPUT VOLTAGE vs 
LOAD CURRENT 
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Flg.7 - OUTPUT VOLTAGE 
DEVIATION vs INPUT 

VOLTAGE 

10 

I LO = lu = 40 mA 
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Input Voltage VIN (V) 

Fig. 9 - OUTPUT VOLTAGE 
DEVIATION vs LOAD CURRENT 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

10 

2 
"' 8 
0 

> 
;; 6 > 
Q) 

"' 2! 4 
0 
> 
5 2 .8-
::I 
0 

0 

Flg.10 - OUTPUT 
VOLTAGE vs CONTROL 

INPUT VOLTAGE 

Vo2 

T T • t IL1 = 40 mA 
I L2 = 80 mA 

11 

Vo1 

1.0 1.2 1.4 1.6 1.8 2.0 

Control Input Voltage V1c (V) 

Fig. 11 - CONTROL INPUT 
CURRENT vs CONTROL INPUT 

VOLTAGE 

0 1-----1---+---+----:....+--I 

~ ~ 
~ -100 1--iv--7t~--t--t--I 

B ~ 5 -200 ....,_--1----+----+----+--I 
a. 
.£ 

g -300 I----<---+---+---+--• 
c: 
0 
() 

0 

Control Input Voltage V1c (V) 

Fig. 12 - APPLICATION CIRCUIT 

VIN 0----+--------1 2 

.------; 3 

.------1 5 

MB3756 

4 

1-----------<0 voo 

6 1-----+----.-----o Vo1 

8 1-----+----1------n Vo2 .._ __ __,, ___ _. 

Note: CIN Is required If the regulator Is located at a distance from the power supply filter. 
CR improves output noise and ripple rejection. 
Coo. Co1. Co2 Improve transient response. 
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PACKAGE DIMENSIONS 
8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 

(CASE No.: SIP-08P-M01) 

.798 (20.28) MAX , 

i.----- .748 {10.00) MA)(' -----91 

.020 ± ,004 

(0.50±o.10) 

. 100 (2.54) TYPH 
Dimensions In 
Inches (millimeters) 

.039 
(1.00) 

, .075 (1.90) 

n 
.236 (6.00) 

11 J.M. 
.315 (8.00) 

.017 ± .002 
(0.43 ± 0.04) 

S08004S-6C 

The Information cont8.ined In this document does not convey any license 

under the copyrights, patent rights, software rights or trademarks claimed 

by Fujitsu. Circuit diagrams utilizing Fujitsu products are Included as a 

means of Illustrating typical applications. Complete information sufficient 

for construction purposes Is not necessarily given. The Information 
contained In this document has been carefully checked and Is believed to be 

reliable. However, Fujitsu assumes no responsibility for inaccuracies. 

Fujitsu reserves the right to change products or specifications without 

notice. This document published by FU~ITSU LIMITED, Tokyo, Japan. 

U.S.A. distribution by U.S. Technical Publications Department, Fujitsu 

Microelectronlcs, 3320 Scott Blvd. Santa Clara, CA95054-3197, European 

distribution by Fujitsu Mlkroelektronlk GmbH, Arabella Center 9, OG/A, 
Lyoner Strabe 44-48 D-6000, Frankfurt-Nlederrad 71, F.R. Germany. 
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PULSE-WIDTH­
MODULATION 
CONTROL CIRCUIT 

PULSE-WIDTH-MODULATION CONTROL CIRCUIT 

The Fujitsu MB 3759 is complete pulse-width modulation control system on 
a single monolithic chip. The MB 3759 consists of an internal 5.00V reference, 
two or-connected amplifiers, externally timed (or synchronized) oscillator and 
control ramp generator. The MB 3759 provides for either push-pull or single­
ended mode of operation with external control of dead-band. 
The two NPN output transistors have uncommitted emitters and collectors 
that can be used to either sink or source up to 200 mA each. 

• Complete pulse-width-modulation system with power control circuit 

• Either push-pull or single-ended mode of operation 

• Internal circuitry prohibits double pulse at either output 

• On-chip voltage reference 

• Uncommitted output drivers 

• Master or slave oscillator control 

• Dual error amplifiers 

• Under voltage lockout function 

• Package: 16-pin Plastic DIP Package 

16-pin Ceramic DIP Package 

16-pin Plastic FPT Package 

ABSOLUTE MAXIMUM RATINGS {See NOTE) 

Rating Symbol Value 

Power Supply Voltage Vee 41 

Collector Output Voltage VCE 41 

Collector Output Current ICE 250 

Amplifier Input Voltage VIN Vee+ 0.3 

Plastic DIP 1000 (TA~ 25°C) 
Power 

Ceramic DIP Po 800 (TA ~ 60°C) 
Dissipation 

Plastic FPT 620 (TA~ 25°C)* 

Operating DIP -20 to 85 
TA 

Temperature FPT -20 to 75 

Storage Temperature TsTG -55 to 125 

Unit 

v 
v 

mA 

v 

mW 

oc 

oc 

* PFT package is mounted on the epoxy board. (4 cm x 4 cm x 0.15 cm) 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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PLASTIC PACKAGE 
DIP-16P-M04 

CERAMIC PACKAGE 
DIP-16C-C01 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

TOP VIEW 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 MB 3759 BLOCK DIAGRAM 

OUTPUT CONTROL 
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RECOMMENDED OPERATING CONDITIONS 

DIP-package FPT-package 
Parameter Symbol Unit 

Min Typ Max Min Typ Max 

Power Supply Voltage Vee 7 15 32 7 15 24 v 
Collector Output Voltage Vee 40 40 v 
Collector Output Current Ice 5 100 200 5 50 100 mA 

Amplifier Input Voltage VIN -0.3 0 to VReF Vcc-2 -0.3 0 to VReF Vcc-2 v 
FB Sink Current ISINK 0.3 0.3 mA 

Ill 
F B Source Current I sou Ree 2 2 mA 

Reference Section Output Current IReF 5 10 3 10 mA 

Timing Resistor RT 1.8 30 500 1.8 30 500 kn 

Timing Capacitor CT 470 1000 106 470 1000 106 pF 

Oscillator Frequency fosc 1 40 300 1 40 300 kHz 

Operating Temperature TA -20 25 85 -20 25 75 •c 

Note: These recommended operating conditions are based on the standard condition. 
When used at higher supply voltage, careful consideration for the ambient temperature, power consumption and so on 
is necessary. 

ELECTRICAL CHARACTERISTICS ITA =25°C, Vee= 15Vl 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

Reference Section 

Output Voltage VReF lo= 1mA 4.75 5.0 5.25 v 

Input Regulation LWRIN 7V S V cc S 40V, TA = 25° C 2 25 mV 

Load Regulation LWRLD 1mA:::;; 10 ~ 10mA, TA= 25°C -1 -15 mV 

Temperature Stability /WR/6.T -20°c:::;; TA :::;; 85°C ±200 ±750 µVf C 

Short Circuit Output 
lsc 15 40 mA 

Current 

Reference Lockout Voltage 4.3 v 
Reference Hysteresis 0.3 v 
Voltage 

4-22 
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ELECTRICAL CHARACTERISTICS (continued) 

[ Value 
Parameter Symbol Condition 

J l 
Unit 

Min Typ Max 

Oscillator Section 

Oscillator Frequency f osc RT= 30k.Q, CT= 1000pF 36 40 44 kHz 

Standard Deviation of RT = 30k.Q, CT = 1000pF ±3 % Frequency 

Frequency Change with 
7VSVcc:-:;:40V, TA=25°C ±0.1 % 

Voltage 

Frequency Change with 6f0 sc/6T -20°C :-:;:: TA s 85°C ±0.01 ±0.03 %fC 
Temperature 

Dead-Time Control Section 

Input Bias Current lo o:-:;:v1:-:;:5.25v -2 -10 µA 

Maximum Duty Cycle 
v, = 0 40 45 % (Each Output) 

0% Duty 
Voo 3.0 3.3 v Input Cycle 

Threshold 
Voltage Max. Duty 

VoM 0 v Cycle 

Effor Amplifier Section 

Input Offset Voltage V10 V O(pin3) = 2.5V ±2 ±10 mV 

Input Offset Current I 10 V O(pin3) = 2.5V ±25 ±250 nA 

Input Bias Current 1, V O(pin3) = 2.5V -0.2 -1.0 µA 

Common-Mode Input 
VcM 7VSVcc :-:;:4ov -0.3 Vcc-2 v Voltage 

Open-Loop Voltage 
Av 0.5 :-:;:: V 0 :-:;:: 3.5V 70 95 dB Amplification 

Unity-Gain Bandwidth BW Av= 1 800 kHz 

Common-Mode Rejection 
CMR Vee= 40V 65 80 dB Ratio 

Output Sink Current 
lslNK 

-5V S V 10 :-:;:-15mV, 
0.3 0.7 mA (3 pin) Vo= 0.7V 

Output Source Current 
I SOURCE 

15mV :-:;:: V 1o :-:;:: 5V, 
-2 -10 mA (3 pin) V 0 = 3.5V 
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ELECTRICAL CHARACTERISTICS (continued) 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

Output Section 

Collector Leakage Current lco Vee= 40V, Vee= 40V 100 µA 

Emitter Leakage Current leo Vee =Ve =40V, Ve =OV -100 µA 

• 
Collector 

Emitter 
VsATC Ve = 0, le= 200mA 1.1 1.3 v 

Emitter 
Grounded 

Saturation Emitter 
Voltage Follower VsATe Ve= 15V, le= -200mA 1.5 2.5 v 

Output Control Input 
lope V1 = VReF 1.3 3.5 mA Current 

PWM Comparator Section 

Input Threshold Voltage VTH 0% Duty 4 4.5 v 
Input Sink Current (3 pin) lslNK Vo (pin 3) = 0.7V 0.3 0.7 mA 

Total Device 

Power Supply Current Ice V4 = 2V, See Fig-2 8 mA 

Stand-by Current lccu V(pin6) = VREF, 1/0 open 7 12 mA 

Switching Characteristics 

Rise Time Emitter tR RL = 6Bn 100 200 ns 

Fall Time Grounded 
tF RL = 6Bn 25 100 ns 

Rise Time Emitter tR RL = 6Bn 100 200 ns 

Fall Time Follower 
tF RL = 6Bn 40 100 ns 
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Fig. 2 - TEST CIRCUIT 

Vee= 15V 
0 

150!1/2W 

Vo Vee 

TEST { 
D.T. C1 

INPUT Ve 
COMP E, 

Voltage at CT 

OUTPUT1 

OUTPUT2 

OSCILLATION FREQUENCY 

fose =o 1.2/(RT ·CT) 

FUNCTION TABLE 

Input (Output Control) 

GND 

VREF 

RT C2 
30k.n 

CT E2 

~}A 
~}A REF 

o.c. 
GND 

50k.n 

Fig. 3- OPERATING TIMING 

~ ov 

ON ON 

ON ON 

RT : kn 
CT : µF 

fose : kHz 

Output State 

Single-ended or parallel output 

Push-pull 

4-25 

150.n/2W 

OUTPUT1 

OUTPUT2 

ON 



Ill 

TYPICAL ELECTRICAL CURVES 

Fig. 4 - REFERENCE VOLTAGE 
vs. POWER SUPPLY VOLTAGE 
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Fig. 5 - REFERENCE VOLTAGE 
w vs. TEMPERATURE 
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TYPICAL ELECTRICAL CURVES {continued) 

Fig. 10 - COLLECTOR SATURATION VOLTAGE 
vs. COLLECTOR OUTPUT CURRENT 
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Fig. 14 - POWER DISSIPATION 
vs. POWER SUPPLY VOLTAGE 
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Note: lo is collector output current at emitter grounded mode. 
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Fig. 11 - EMITTER SATURATION VOLTAGE 
vs. EMITTER OUTPUT CURRENT 
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TYPICAL APPLICATION 

Fig. 16 - Chopper 
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PACKAGE DIMENSIONS 

INOEX-1 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

I 
.244±.010 

(6.20±0.25) 

l<';:::::;::::;::::::;:::::;=:;::::;::::;:::::;:::::::;::;=:::;::::;::::;:::;::::::::_J 

I LrJ V L no+.oos 110 55+0.2, LuJ L,J I ~. -.012 . -0.3 _____j 
.039~Q°12 

(0.99~g·3 ) 

Q.172(4.36)MAX 

i=u.118(3.0)MIN 

--l I •. Ol5±.003 .020(0.51 )MIN 
(0.46±0.08) 

©FUJITSU LIMITED 1986 D16033S-2C 
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.010±.002 
(0.25±0.05) 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 

.050(1.27) 
TYP 

16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P·M02) 

~n_nnrn$0""·'''"" 
A .031±.008 

(0.8±0.2) 

©FUJITSU LIMITED 1987 F16005S-3C 
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View "A" 

Dimensions in 
inches (millimeters) 
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.100±.010 

(2.54±0.25) 

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16C-C01) 

.700(17.78)REF 

_l 

.032±.012 
(0.81 ±0.30) 

.200(5.08) MAX 

.134±.014 
(3.40±0.36) 

.018+.005 (0.46+0.131 
-.003 -0.08 

Dimensions in 
inches (millimeters) 

©FUJITSO LIMITED 1987 D16011S·2C 

FUJITSU LIMITED 
COillllUllUcaiionJ and ltectronicJ 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pu r· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 

Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National 103) 216-3211 International (Int' I Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS. INC.: 
3320 Scott Blvd., Santa Clara, CA95054-3197, U.S.A. 
Phone: 408-562-1000 Telex: 910-338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner Stral!e 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tsim Sha Tsui Centre, West Wing 66, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 

©FUJITSU LIMITED 1987 Printed in Japan OV2286-875C 
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VOLTAGE DETECTOR 

Designed for voltage detector applications, the Fujitsu MB3761 Is a dual comp­
arator with a built-In high precision reference voltage generator. Outputs are 
open-collector outputs and enable use of the OR-connection between both 
channels. Both channels have hysteresis control outputs. Because of a wide 
power supply voltage range and a low power supply current, the MB3761 Is suit­
able for power supply monitors and battery backup systems. 

• Wide power supply voltage range: 2. 5 V to 40 V 

• Low power and small voltage dependency supply current: 250 µA typical. 

• Built-In stable low voltage generator: 1 .20 V typical. 

• Easy-to-add hysteresis characteristics. 

• Package: 8-pin Plastic SIP Package (Suffix: -PS) 
8-pln Plastic DIP Package (Suffix: -P) 
8-pin Plastic FPT Package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Power Supply Voltage Yee 41 

Output Voltage Vo 41 

Output Current lo 50 

Input Voltage VjN -0.3 to +6.5 

Power Dissipation Po 350 (TA~ 70°C) 

Storage Temperature TsTG -55 to 125 

Unit 

v 

v 

mA 

v 

mW 

oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA Tl N GS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliabillty. 

Copyright © 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, lnc. 
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PLASTIC PACKAGE 
SIP-08P-M03 

PLASTIC PACKAGE 
DIP-08P-M01 

PLASTIC PACKAGE 
FPT-08P-M01 

PIN ASSIGNMENT 

IN-B 

HYS-A 

IN-A 

OUT-A 

Yee 
HYS-B 

OUT-B 

GND 

OUT-A 

IN-A 

HYS-A 

IN-B 

Yee 

HYS-B 

OUT-B 

GND 

This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it Is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 



111111111111111111111111111111111111111111111111111111 

FUJITSU 

llllllllllllllllllllllllllllllllllllllllllllllllllllll MB3761 

Figure 1. MB3761 Equivalent Circuit 

IN-A IN-B OUT-B 

RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol Value Unit 

Power Supply Voltage Vee 2.5 to 40 v 

Operating Temperature TA -20 to 75 •c 

Output Current at pin 4 104 4.5 mA 

Output Current at pin 6 los 3.0 mA 
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ELECTRICAL CHARACTERISTICS (TA= 25 °C. Vee= 5V) 

Values 
Parameter Designator Conditions Unit 

Min Typ Max 

leeL Vee = 40 V, ViL = 1 . o V - 250 400 µA 
Power Supply Voltage 

leeH Vee = 40 V, ViH = 1 . 5 v - 400 600 µA 

Threshold Voltage Vrn lo= 2 mA, Vo= 1 V 1.15 1.20 1.25 v 

Deviation of Threshold 
AVrn1 2.5 V ~Vee~ 5.5 V - 3 12 mV 

Voltage AVTH2 4.5 V,;; Vee,;; 40 v 10 40 mV -
VoosA 

loA= 4.5 mA, VoA= 2 V - -
mV 

IHA= 20 µA, VHA= 3 V 
2.0 

Offset Voltage between 

• 
Outputs los= 3 mA, Vos= 2 V - -

Vosss 
IHs=3mA, VHs=2V 

2.0 mV 

Temperature Coefficient of 
-20°C .,;; TA ,;; 70°C - ±0.05 - mV/'C 

Threshold Voltage 
Cl! 

Difference Voltage on 
Threshold Voltage AVTHAB -10 - 10 mV 
between Channel 

l1L ViL = 1.0 v - 5 - nA 
Input Current 

l1H ViH = 1.5 v - 100 500 nA 

Output Leakage Current loH Vo = 40 V, ViL = 1. 0 V - - 1 µA 

Hysteresis Output Leakage IHLA Vee= 40 V, VHA= 0 V, ViL=1.0V - - 0.1 µA 

Current 
IHHB VHs = 40 V, ViH= 1.5 V - - 1 µA 

loLA Vo= 1.0 V, ViH= 1.5 V 6 12 - mA 
Output Sink Current 

loLB Vo= 1.0 V, ViH = 1.5 V 4 10 - mA 

IHHA VH = 0 V, ViH = 1.5 V 40 80 - µA 
Hysteresis Current 

IHLB VH= 1.0 VVjL = 1.0 v 4 10 - mA 

VoLA 10 = 4.5 mA, ViH = 1.5 V - 120 400 mV 
Output Saturation Voltage 

lo= 3.0 mA, ViH= 1.5 V VoLB - 120 400 mV 

VHHA IH= 20 µA, ViH = 1.5 V - 50 200 mV 
Hysteresis Saturation 
Voltage 

VHLB IH = 3.0 mA, ViL = 1.0 V - 120 400 mV 

tPHL RL= 5 KO - 2 - µs 
Output Delay Time 

tPLH RL= 5 KO - 3 - µs 
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Figure 2. Operational Definitions 
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TYPICAL PERFORMANCE CHARACTERISTICS 
Fig. 3 - Power Supply Current 

vs Power Supply Voltage 
Power 500 
Supply _c___ 

Current I I 1o•c 
lee(µA) 400 25•c 

'- -20°c 

300 
V1H =1.51 

1o•c 
25•c -I 

200 
'- -20°c 

V1L =1.0V 

100 

0 L 
0 10 20 30 40 

Power Supply Voltage Vee (V) 

Fig. 4 - Hysteresis (A) Current 
vs Power Supply Voltage 

Hysteresis 150 ...---....---....---...-----. 
(A)Current 

IHHA( µA) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

Output 1.0 
(A) 

Voltage 
VoLA (V) 0.8 

0.6 

0.4 

0.2 

0 

Threshold 1 , 22 
Voltage 
VTH (V) 

1.21 

1.20 

1, 19 

Fig. 5 - Output (A) Voltage 
vs. Output (A) Current 

Vee =5V 
V 1H =1.5V 

~ 
0 5 10 15 20 

Output (A) Current loLA (mA) 

Fig. 7 - Threshold Voltage 

25 

vs. Power Supply Voltage 

TA=25°C 

1'18 I-+---+---+----+----< 

1 .17 

Output 1.0 
(B) 

Voltage 
VoLB (V) 0,8 

0.6 

0.4 

Fig. 6 - Output (B) Voltage 
vs. Output (B) Current 

1 I/ 
0.2~ 

0 

Threshold 1. 22 
Voltage 
VTH (V) 

1.21 

1.20 

0 5 10 15 20 

Output (B) Current loLB (mA) 

Fig. 8 - Threshold Voltage 
vs. Temperature 

25 

-
1'19 -------------+---t 

Vee =SV 

1.18 

0 10 20 30 40 
1. 17 

-20 0 20 40 60 80 

Power Supply Voltage Vee (V) Temperature TA ( °C) 
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APPLICATION EXAMPLES 

Figure 9. Addition of Hysteresis 

Vcc!V1N) 

R1 

a 
R2 2 7 RL 

3 6 

4 5 VoA 

R3 

GND 

"iN 

Vee 

R1 
RL 

a 
R2 2 7 VHB 

3 6 Vos 

R3 4 5 
C1 

GND 

Note: All calculations occur with the output voltage 
at 0. The hysteresis values are adjusted for 
load condition and saturation voltage. 
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VoA 

1 J I I 
VILA V1HA 

V1H (Vee) 

R1 + R2 
V1HA =(1+ -R-3 - )VR 

R2 
VILA =(1+ A; )VR 

v~ t 11 11 

Vos 

11 11 
.__ __ ...__....._ ____ VIH 

V1LB V1HB 
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APPLICATION EXAMPLES (Continued) 

Figure 10. Voltage Detection for Alarm 

Vee 
R3 

8 RL 
R1 

2 7 Vo 

3 6 

4 5 

l_JL_ 
r I I ... Vee 

VeeL VeeH 

R1 R3 
VeeH = (1+ A; )VR VeeL = (1+ A:;- )VR 

~------------<l GND 

VeeL~ 2.SV 

For hysteresis, a positive feedback from pin 2 or 7 Is required. 

Figure 11. Voltage Detection for Alarm 

Vee 
Vo 

R3 

l 
------

8 
RL ---

R1 R4 2 7 Vo 

3 6 

4 5 I ,.. Vee R2 
VeeL VeeH 

GND R3 R1 
VeeH = (1 + R:;- )VR VeeL= (1 +A; )VR 

VeeL~ 2.SV 
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APPLICATION EXAMPLES (Continued) 

Figur,e 12. Programmable Zener 

-0 Vee 

R1 
. R2 

Vz o;(1+ fi; )YR 

Yz 1 8 I-- ....::!..L_ Yee-Vz 
~ R2;. 2 7 R2+R 3 R1 

3 6 

* 
R3 ;> '-- 4 

5Q 

~ GND 

Channel B can be used independently. 

Figure 13. Recovery Reset Circuit 

R1 15 Kf1 

R2 330 Kf1 
3.3 Kfl R4 

8 
OUT 

7 

3 6 --., 
I Rs 6.8 Kf1 

I 4 5 I 
6.8 Kfl 

0.1 µ.F I I 
R3 I I 

C1 L----- _L-Q 

OOi 
GND 
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APPLICATION EXAMPLES (Continued) 

Figure 14. DC Characteristics 

Vo(V) 6 

4 
v 
~ 

i t 
2 

0 
0 2 3 4 5 6 

Vee(V) 

• Voltage Threshold Levels (VeeL and VeeH) and 
Hysteresis Width can be changed by the resistors 
(R 1 through R4 ) . 

R1+ R2+ R3 
VeeL = R3 VTH 

R1 (R2+ R3) 
VeeH =VeeL + R3 R4 VTH 

• Power-On Reset Time Is provided by the following 
approximate equation: 

{ Vrn R1 } 
tRsT = -c1 R4 •1n 1 - Vee (1 + R2+ R3 ) 

• The recommended value of h FE of the external 
transistor is from 50 to 200. 

• In the case of an Instant power fall, 
the remaining charge in C 1 effects t RST . 

• If necessary, the reversed output Is provided 
on HYS terminal 
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Figure 15. Response Characteristics 
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PACKAGE DIMENSIONS 
8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 

(CASE No.: SIP-08P-M03) 

I INDEX-1 I 
.244 ±.010 / 
(6.20 ± 0.25) INDEX-2 

L IL:;::o::;::::::;/;:::=;=:;:::::;:::;::::::;:::::;=::;::::;:=:;:::;:::::;:::;:::::::;: ,,'l'r~· 

~J l~~ 
Dimensions in 
inches (millimeters) 

.061 ~ 0012 

11.52 ~g· 30 1 

.020±.003 
(0.50 ± 0.08) 

~1 

4-41 

.157±.012 
(4.00 ± 0.30) 

... 
I· . 100 12.54) TYP 

.128±.010 
(3.25 ± 0.25) 

H 

.010 ± .002 
(0.25 ± 0.05) 

ll 

S08010S-2C 
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PACKAGE DIMENSIONS (Continued) 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01) _l 

INDEX 

.035~ :g1~ 

(0 89 ~ g:~E I 

Dimensions In 
Inches (mllllmeters) 

I 
.244 ± .010 

IC;::o::;::::;=:;::::;=:;::::;:::::;:Y ~ ± 0.25) 

_.....___. 100 (2.54) TYP 

.020 (0.51) 
MIN 

.018 ± .003 
(0.46 ± 0.08) 

. 172 (4.36) MAX 

.118 (3.0) MIN 

-I--- .060 : 0012 (1.52: g· 30 1 
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PACKAGE DIMENSIONS (Continued) 
8-LEAD PLASTIC FLAT PACKAGE 

~No., FPT-08P-M01J 

l .307±.016 
(7.80 ± 
0.40) 

(ff} LJ LJ LJ )_t_ .ot5 12.15) MAX 

', _ _, -+,.--__.+_ 

Dimensions in 
inches (millimeters) 

+ 
A 

.0315 ± .008 
(0.80 ± 
0.20) 

u 
.002 (0.05) MIN 

(STAND OFF) 

.268! :86g 
(6.80~ 8:~& 

_J 

.007 (0.18) MAX 

.027 (0.68) MAX 

F08002S-2C 
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MB3769 
Product Profile 

High Speed PWM Control Circuit 

This device Is a pulse width modulation control monolithic IC with Internal high 
speed comparator and op amp for high frequency switching regulator system 
(up to 500kHz). It has a totem-pole output to drive power MOS FET, power 
supply standby mode and primary control functions. 

Features 

• High Frequency Switching Operation (f = 1 - 500kHz) 
• Internal Wide Band Op Amp (BW = 8MHz typ.) 
• Internal High Speed Comparator (tpct = 150ns typ.) 
• Low Power Consumption (1.5mA at standby, 8mA at operation) 
• High Current Drive with Totem Pole Output (±100mA, ±600mA peak) 
• Dead Time Adjustable 
• Soft Start and Quick Shutdown Functions 
• Protection for a Stable Operation at Low Voltage 
• Over Voltage Protection 

ABSOLUTE MAXIMUM RATINGS 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

Maximum Ratings Values 
Item 

Supply Voltage 

Output Current 

Input Voltage for Op Amp 

Power Dissipation 

Operating Temperature 

Storage Temperature 

'1 Duty;:>5% 
•2 TA= 2s 0 c 

Symbol 

Vee 

lo 

VIN (OP) 

Po 

Top 

Tstg 

DIP Package 

20 

120 (660* 1) 

Vee +0.3 (<20) 

1000•2 

-20 - +80 

-55 - +125 

*3 TA= 25°C, Soldered on Epoxy Board of 40mm x 40mm 

Copyright ©1988 by Fujitsu Microelectronics, Inc. 
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SOP Package 

20 

120 (660* 1 ) 

Vee +0.3 (<20) 

620* 3 

-20 - +75 

-55 - +125 

Unit 

v 

mA 

v 

mW 

•c 

•c 
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OVER CURRENT DETECTOR 

STB 

PIN ASSIGNMENT 

(TOP VIEW) 

+IN (OP) +IN (e) 

-IN (OP) -IN (e) 
FB VREF 

OTC OVP 
CT Vee 

RT vz 
GND VH 

VL OUT 

FUNCTION BLOCK 
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Recommended Operating Conditions 
Item Symbol 

DIP Package SOP Package 
Unit 

Max Typ Min Max Typ Min 

Supply Voltage Vee 12 15 16 12 15 16 v 

Output Current (DC) IOUT -100 - 100 -100 - 100 mA 

Output Current (Peek) lo PEEK* -600 - 600 -600 - 600 mA 

Op Amp Input Voltage VINOP -0.2 0 • VR Vee - 3 -0.2 0 - VR Vee - 3 v 

FB Sink Current ISINK - - 0.3 - - 0.3 mA 

FB Source Current !SOURCE - - 2 - - 2 mA 

VIN C+ -0.3 0-3 Vee -0.3 0-3 Vee v 
Comparator Input Voltage 

VIN C- -0.3 0-2 2.5 -0.3 0 - 2 2.5 v 

VREF Output Current IREF - 5 10 - 2 10 mA 

Timing Resistor RT 9 16 50 9 18 50 k!l 

Timing Capacitor CT 100 680 106 100 680 106 pf 

Oscillator Frequency fosc 1 100 500 1 100 500 kHz 

Zener Current lz - - 5 - - 5 mA 

Operating Temperature TOP -20 - +85 -20 - +75 •c 

*Duty:;; 5% 

Electrical Characteristics 
Vee= 6V: TA= 25°C 

Block Item Symbol Condition Max Typ Min Unit 

Output Voltage VREF IREF = 1mA 4.9 5.0 5.1 v 

Input Stabillty D.VRIN 12V:;; Vee:;; 10mA - 2 15 mV 

Reference 
Load Stability D.VRLD 1mA $ IREF $ 10mA - -1 -15 mv Voltage 

Temperature Stability AVRTEMP -20 •c - +85°c - ±200 ±700 µv/°C 

OutputShort Current lsc VREF = OV 15 40 - mA 

Oscillator Frequency fosc RT= 16k!l, CT= 680pf 90 100 110 kHz 

Oscillator Frequency Stability D.fosc IN Vee= 12 - 18V - ±0.03 - % 

Temperature Stability D.fosc/T TA= -20 - +65°c - ±2 - % 

Output " H" Voltage VH IOUT = -100mA 12.5 13.5 - v 

Output "L" Voltage VL IOUT = 100mA - 1 .1 1.3 v 
Output 

Rise Time tr 60 - nsec -
CL= 1000pf, RL = oo 

Fall Time ti - 30 - nsec 
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Electrical Characteristics <continued> 
Vee= 6V: TA= 25°C 

Block Item Symbol Condition Max Typ Min Unit 

Input Blas Current ID - 2 10 µA 

Dead Time Maximum Duty Cycle DMAX V4 = 1.5V 70 80 90 % 

Input Voltage 
0% Duty Voo - 3.5 3.8 v 

Control Max. Duty VDM 1.55 1.85 - v 

Discharge Voltage VDH Vee= 7V, IDTC = -0.3mA 4.5 - - v 

Input Offset Voltage VIO (OP) - ±.2 ±10 mV 

Input Offset Current 110 (OP) V3 = 2.5V - ±30 ±300 nA 

Input Blas Current llB (OP) -1 -0.3 - µA 

Common Input Voltage VCM (OP) 12V :s Vee :s 20V -0.2 - Vee - 3 v 

Error Amp Voltage Gain AV (OP) 0.5V:;>V3~4V 70 90 - dB 

Gain Band Width BW Av= 1 - 8 - MHz 

Slew Rate SR RL = 10k0, Av= 1 - 6 - V/µs 

Common Rejection Ratio CMR VIN= 0 - 10V 65 80 - dB 

Output "H" Voltage VOH 13 = -2mA 4.0 4.6 - v 

Output 'L" Voltage VOL 13 = 0.3mA - 0.1 1.5 v 

Input Offset Voltage V10 (C) - ±5 ±15 mV 
VIN= 1V 

Input Blas Voltage VIB (C) -5 -1 - µA 
Current 
Comparator Common Input Voltage VCM (C) 0 - 2.5 v 

Voltage Gain Av (C) - 200 - VIV 

Response Time td 50mV over drive - 150 - nsec 

PWM 
0% Duty Cycle VOPO 3-pln Voltage 3.5 3.8 v Comparator -

Input Voltage 
Maximum Duty Cycle VOPM RT= 18k0, CT= 680pF 1.55 1.65 - v 

Over Voltage Operating Voltage VovP 2.4 2.5 2.6 v 
Detector 

Input Current llOVP VIN= 1V -1.0 -0.2 - µA 

Shutdown at OFF-+ ON VTHH 9.2 10.0 10.8 v 
Low Supply 

ON -+OFF VTHL 7.2 8.0 8.8 v 

Supply Stand-by Mode ICCSTB - 1.5 2.0 mA 

Current RT= 18kfl 
Operating Mode Ice - 8.0 12.0 v 

Zener Voltage Vz IZ= 1mA - 15.4 - v 

Zener Current lz V11-7 = 1V - 0.03 - mA 

i 
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.100(2.54) I 
TYP 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

Q172(4.36)MAX 

=+J:116(3.0)MIN 

--l I (·~~~:·:.cc!) .020(0.51 )MIN 

©FUJITSU LIMITED 1986 016033S-2C 
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POWER SUPPL V MONITOR 

The Fujitsu MB 3771 is designed to monitor the voltage level of one or two 
power supplies (+5V and an arbitrary voltage) in a microprocessor circuit, 
memory board in large-size computer, for example. 

If the circuit's power supply deviates more than a specified amount, then the 
MB 3771 generates a reset signal to the microprocessor. Thus, the computer 
data is protected from accidental erasure. 

Using the MB 3771 requires few external components. To monitor only a +5V 
supply, the MB 3771 requires the connection of one external capacitor. The 
level of an arbitrary dectection voltage is determined by two external resistors. 

The MB 3771 is available in an 8-pin Dual In-Line, Signal In-Line Package 
or space saving Flat Package. 

• Precision voltage detection (V SA = 4.1 to 4.3 V) 

• User selectable threshold level with hysterisis (V58 ~ 1.24 V) 

• Monitors the voltage of one or two power supplies (5 V and an arbitrary 
voltage,~ 1.23 V) 

• Low voltage output for reset signal (V cc = 0.8 V typ.) 

• Minimal number of external components (one capacitor min.) 

• Low power dissipation Occ = 0.35 mA typ., Vee= 5 V) 

• Available in a variety of packages 
8-pin Dual In-Line Package 
8-pin Single In-Line Package 
8-pin Flat Package 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol 

Supply Voltage Vee 

Input Voltage A VsA 

Input Voltage B Vss 

Input Voltage C Vsc 

Power Dissipation Po 

Storage Temperature TsTG 

Value 

-0.3 to +20 

-0.3 to V cc+0.3 
(<+20) 

-0.3 to +20 

-0.3 to +20 

200 (TA~ 85°C) 

-55 to +125 

Unit 

v 

v 

v 
v 

mW 

oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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PLASTIC PACKAGE 
DIP-08P-M01 

PLASTIC PACKAGE 
SIP-08P-M03 

FPT-08P-M01: See page 20 

PIN ASSIGNMENT 

CT 0 
1 

8 RESET 

Vsc 2 TOP VsA 

OUTc 3 VIEW 6 V59/RESIN 

GND 4 5 Vee 

8 J 
7 J 
6 J 

FRONT 
VIEW 5 J Vee 

4 J GND 

3 J OUTc 

2 J Vsc 

a1 J 

Thi$ device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

II 
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BLOCK DIAGRAM OF MB 3771 

Vee 

~1.24V ~1.24V 

REFERENCE VOLTAGE 

~100k 

Vse 

Comparator A 

~40k 

R Q 

Comparator C 
~-----;S 

'--------------------+--t-----~,__-j--j---+------uGND 

FUNCTIONAL EXPLANATIONS 
Detection voltage inputs A and B are connected to the in­
verting input of Comparators A and B respectively. Both 
comparators have built-in hysterisis. If either VsA or V58 

drops lower than about 1.23V, then RESET goes low. 

Comparator B is used for the arbitrary preset voltage detec­
tion (See Example 3), or as forced reset input for TTL logic 
level input. (See Example 6) 

Comparator C is designed as an open-collector output with 
inverted polarity input/output characteristics. Comparator 
C has no hysteresis. It can be used for over-voltage detection 
(See Example 11), generation of RESET signal by positive 

4-50 

OUTe 

logic (See Example 7), and generation of reference voltage 
(See Example 10). 

Note that V58 and Vse should be connected with Vee and 
GN D respectively. (See Example 1 .) 

The MB 3771 can detect about 2µs voltage sag/surge of the 
power supply. The user can add delayed trigger capacity by 
connecting a capacitor between inputs VsA and Vss· (See 
Example 8) 

Internal pull-up resistor on the RESET line provides for high 
impedance loading (i.e. CMOS logic). 
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RECOMMENDED OPERATING CONDITIONS 

parameter Symbol Value Unit 

Supply Voltage Vee +3.5 to +18 v 

Output Current (RESET) I RESET 0 to 20 mA 

Output Current (OUT e) louTe 0 to 6 mA 

Operating Ambient Temperature TA -40 to +85 •c 

ELECTORICAL CHARACTERISTICS 
DC Characteristics (Vee= 5V, TA= 25°C) Ill 

Value 
Parameter Condition Symbol Unit 

Min Typ Max 

Vsa = 5V, Vse = OV lee1 350 500 µA 
Supply Current 

Vsa = OV, Vse = OV lee2 400 600 µA 

Sagging Detection Vee 4.10 4.20 4.30 v 
Voltage Falling VsAL 

Vee. TA = -40 to +85°C 4.05 4.20 4.35 v 

Vee 4.20 4.30 4.40 v 
Rising VsAH 

Vee. TA = -40 to +85°C 4.15 4.30 4.45 v 

Hysterisis Width VHYSA 50 100 150 mV 

Vsa 1.212 1.230 1.248 v 
Sagging Detection Voltage Vsa 

Vsa. TA = -40 to +85°C 1.200 1.230 1.260 v 

Deviation of Detection 
Vee= 3.5 to 18V 6 Vsa 3 10 mV 

Voltage 

Hysterisis Width VHYSB 14 28 42 mV 

Vsa = 5V l1HB 0 250 nA 
Input Current 

Vs6 = OV l1LB 20 250 nA 

High-level Output Voltage I RESET= -5µA, Vsa = 5V Vo HR 4.5 4.9 v 

I RESET= 3mA, Vsa = OV VoLR 0.28 0.4 v 
Output Saturation Voltage 

I RESET= 10mA, Vsa = ov 0.38 0.5 v 

Output Sink Current VoLR = 1.0V, Vsa = ov I RESET 20 40 mA 

CT Charge Current Vsa = 5V, VeT = 0.5V leT 9 12 16 µA 
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ELECTORICAL CHARACTERISTICS (Cont'd) 
DC Characteristics (Vee= 5V, TA= 25°C) 

Value 
Parameter Condition Symbol Unit 

Min Typ Max 

Vse = 5V l1He 0 500 nA 
Input Current 

Vse = OV l1Le 50 500 nA 

Vse 1.225 1.245 1.265 v 
Detection Voltage Vsc 

Vsc. TA= -40 to +85°C 1.205 1.245 1.285 v 

Deviation of Detection 
Vee= 3.5 to 18V 6Vsc Voltage 3 10 mV 

Output Leakage Current VoHc = 18V loHC 0 1 µA 

Output Saturation Voltage louTc = 4mA, Vsc = 5V VoLc 0.15 0.4 v 

Output Sink Current VoLc = 1.0V, Vsc =5V I au Tc 6 15 mA 

Reset Operation Minimum 
VoLR=0.4V, IRESET=200µA VccL 0.8 1.2 v Supply Voltage 

AC Characteristics (Vee = 5V, TA = 25°C, CT= 0.01µF) 

Value 
Parameter Condition Symbol Unit 

Min Typ Max 

Input Pulse Width VsA• Vss tp1 5.0 µs 

RESET Output Pulse Width tpo 0.5 1.0 1.5 ms 

RESET Rising Time RL = 2.2kn, CL = 100pF tR 1.0 1.5 µs 

RESET Falling Time RL = 2.2kn, CL= 100pF tF 0.1 0.5 µs 

Vss tpo 2 10 µs 

Propagation Delay Time Vsc. RL = 2.2kn, CL= 100pF tPHL 0.5 µs 

Vse. RL = 2.2kn, CL= 100pF tPLH 1.0 µs 
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FUNCTION EXPLANATION 

Vee 

CT 1 8 RESET 
2 7 

3 6 
4 5 

VHYS 

Vs _-::.-:::.j-::_-::_-::_-::_-:::_~---_-_- t--:::_-:::_-:::_-:::_-:::_--::_--::_:::--::_::::_ - 1-----------------t I I I I 

Vee 
I I I I 
I I I I 

: : : I 
I I I \ 
I I I I 
I I I I --------+-----------+-,----------------r-------o.av 

\ : I I I 
QL--...L.--T-~~~~--1~~~~~~-+--'--~~~~~~~~-'--~~~--+~~-

RESET 

2 3 4 5 6 

Point 1: When Vee rises to about 0.8V, RESET goes low. 

Point 2: When Vee reaches Vs+ VHvs. CT then begins charging. RESET remains low during this time. 

Point 3: RESET goes high when CT begins charging. 

Top::: CT x 105 [ms] 

Point 4: When Vee level drops lower then Vs. then RESET goes low and CT starts discharging. 

Point 5: When Vee level reaches Vs+ VHvs. then CT starts charging. 

In the case of voltage sagging, if the period from the time Vee goes lower than or equal to Vs to the time 
Vee reaches Vs+ VHvs again, is longer than tp 1 , (as speicified in the AC Characteristics), CT is discharged 
and charged successively. 

Point 6: After Tpo passes, and Vee level exceeds Vs+ VHvs. then RESET goes high. 

Point 7: Same as Point 4. 

Point 8: RESET remains low until Vee drops below 0.8V. 
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EXAMPLE 1: 5V Power Supply Monitor 

Vee 

MB3771 

1 8 RESET 
2 7 

CT 3 6 Logic Circuit 

4 5 

NOTE: Monitored by VsA· Detection Threshold Voltage is VsAL and VsAH· 

EXAMPLE 2: 5V Power Supply Monitor with external adjust 

Veeo--------~--..----~ 

MB 3771 

8 >---+---1--1 RESET 

7 
6 
5 

Logic Circuit 

NOTE: Detection voltages can be adjusted as shown below. 

Detection Voltage 
R1 [kn] 

VSAL [VJ VSAH [VJ 

10 3.9 4.4 4.5 

9.1 3.9 4.1 4.2 

EXAMPLE 3: Arbitrary Voltage Supply Monitor 
Example 3a: Case: Vee< 1BV 

Veen---------+--~ 

1 
2 
3 

MB3771 

8 
7 
6 

4 5 
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Vee 

J 
I 

EXAMPLE 3: Arbitrary Voltage Supply Monitor 
Example 3b: Case: Vee~ 18V 

R4 8 

2 R1 

3 6 
R5 0.47µ 

4 5 R2 

I 

Stablized 5V 

RESET 

• RESET output levels range from OV to 1 V approximately. Device damage may occur if RES.ET 
exceeds its high level (1V). 

• Output voltage and maximum RESET voltage levels are determined by resistor R1 and R2. 

• In this case, the 5V stabilized output can be used to power TTL circuitry. 

• Using the chart below, the value of R3 can be determined with respect to the output current . 

Detection Min. Vee 
. Output 

Vee Voltage for adequat R1 R2 R3 Current 
[V] [VJ RESET [V] [MD] [krl] [krl] [mA] 

140 100 6.7 1.6 20 110 <0.2 

100 81 3.8 1.3 20 56 <0.5 

40 33 1.4 0.51 20 11 <1.6 

NOTE: Resistor values are determined when louTe = 100µA, Vo Le= 0.4V. All resistor are 1/4W. 

EXAMPLE 4: 5V and 12V Power Supply Monitor (Vee1 = 5V, Vee2 = 12V) 

Vee2 n----------~ 

Vee1 er--------.--+----~ 

MB 3771 

8 t---+---1--t RESET 
2 
3 

7 

6 
4 5 

NOTE: 5V is monitored by VsA· Detection voltage is about 4.2V. 

Logic Circuit 

12V is monitored by V56 . When R1 = 390krl and R2 = 62krl, Detection voltage is about 
9.0V. Generally the detection voltage is determined by the following equation. 

Detection Voltage= (R1 + R2) 0 V56 /R 2 

4-55 



m11m11111m111111mm11m1111111mm1111 

FUJITSU 

11111~1~m11111111~11~m11~11111m1~1~1 MB 3771 

EXAMPLE 5: 5V and 12V Power Supply Monitor 
(RESET signal is generated by 5V, Vcc1 = 5V, Vcc2 = 12V) 

Vcc20--~ 

Vcc1<>---+--------------------.-------~ 
AL 

R5 
1 8 RESET 
2 7 

R2 3 6 IRO or Port 
4 5 

Logic Circuit 

R3 R4 MB 3771 

Where R1 = 390kil, R2 = 33kil, R3 = 30kil, R4 = 100kil, RL = 10kil 

NOTE: 5V is monitored by VsA• and generates RESET signal when VsA detects voltage sagging. 12V 
is monitored by Vsc. and generates its detection signal at OUTc. 

The detection voltage of 12V monitoring and its hysterisis is determined by the following 
equations. 

Detection voltage = 

Hysterisis width = 

R, + R2 + R3 
----- Vsc (8.95 volts in the circuit above) 

R2 + R3 

R, (R3 - R3llR4) 
) ( II Vsc (200mA in the circuit above) 

(R2+R3 R2+R3 R4) 

EXAMPLE 6: 5V Power Supply Monitor with forced RESET input 

RESIN 0-------------. 
Veen---------+--+----~ 

MB 3771 

1 8 RESET 

2 7 
CT 3 6 Logic Circuit 

4 5 

NOTE: RESIN is an TTLT compatible input. 
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EXAMPLE 7: 5V Power Supply Monitor with Non-inverted RESET 

Vee 

1 
2 

RESET o--+-----+----i 3 

MB 3771 

B 
7 
6 

4 5 

NOTE: In this case, Comparator C is used to invert RESET signal. OUTe is an open-collector output. 
R L is used as a pull-up resistor. 

EXAMPLE 8: 5V Power Supply Monitor with delayed trigger 

Vee 

Vee 
MB 3771 

8 RESET 
2 7 

CT 3 6 

tp min. = 40µs 
when C1 = 1 OOOpF. 

4 5 Logic Circuit 

EXAMPLE 9: 5V and arbitrary negative voltage Monitor 

NOTE: +5V and negative voltage are monitored at Vee and Vee respectively. R1 , R2 , and R3 should 
be the same value. The negative detection voltage is determined by as the following equation. 

Detection voltage Vs = Vss - Vss • R4/R3 

Example: When Vee = -5V and R4 = 91 kil, Vs= -4.37V. 
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15V 

Vee' 5V 

EXAMPLE 10: Reference Voltage Generation and Voltage Sagging Detection 
Example 10a: 9V Reference Voltage Geheration and 5V/9V Monitoring 

R5 
3k.11 

MB 3771 

8 

c,- . 2 7 

3 6 

R3 R1 

o.47""' 
4 5 7.5kn 3oOkn 

R2 
62kn 

R4 1.2kn 

NOTE: Det.ection Voltage: Vs= 7.2V 

Example 10b: 5V Reference Voltage Generation and 5V Monitoring 

15V '""-'-~~----------------<>--~ 

MB 3771 

8 

CT 
2 7 

RESET 

9V 

(upto 5QmA) 

3 6 
_ _,__..__ ________ _..,5V 

ll.47µF 4 5 R3 
3.Gkn 

(upto 50mA) 

R4 1.2kn 

NOTE: Detection Voltage: Vs= 4.2V 

NOTE: In the· above examples, the output voltage and the detection voltage are determined by the 
following equations: 

Output Voltage: Vo= (R3 + R4) 0 Vsc/R4 

Detectipn Voltage: V5 = (R 1 + R2) 0 Vs0/R2 
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Example 10c: 5V Reference Voltage Generation and 5V Monitoring 

MB 3771 

81---+------n RESET 

-----12 7 

-~-_.3 6 

4 5t---+-----Q5V 

c, 

Using the reference table below, the value of R1 can be 
determined. Where R2 is 100kU, R3 is 33kU, C1 is 0.47µF. 

Reference Table of R1 , Vee, and the output current 

Vee [VJ R1 [kU] Output Current [mA] 

40 11 < 1.6 

24 6.2 < 1.4 

15 4.7 <0.6 

Example 10d: 1.245V Reference Voltage Generation and 5V Monitoring 

Veen-------....----------, 
(5V) 

10k R1 

81---+-----o RESET 

2 7 

r---+--13 6 

GNOo--o----~ 

4 5 5V 

'---------------{) Reference Voltage 
1.245V typ. 

NOTE: Resistor R1 determines Reference current. Using 1.'2kU as R1 , reference current is about 2mA. 
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EXAMPLE 11: Low Voltage and Over Voltage Detection 

RESET 
Ri 

MB3771 

8 RESET 

2 7 --1fL 3 6 
Vee 

4 5 VsL VsH 
R2 

NOTE: VsH has no hysteresis. When over voltage is detected, RESET is held in the constant time as 
well as when low voltage is detected. 

VsL = (R, + R2) • Vse/R2 

VsH = (R3 + R4) • Vse/R4 

EXAMPLE 12: Detection of Abnormal State of Power Supply System 

This example circuit detects abnormal low/over voltage of power supply voltage and is indicated by LED 
indicator. LED is reset by the CLEAR key. 

CLEAR 

4 5 

'----------~ Where R3 = 62011, R4 = 1 k!l to 100k!l 

NOTE: The detection levels of low/over voltages are determined by VsA. and R1 and R2 respectively. 
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EXAMPLE 13: Back-up power supply system (Vee = 5V) 

Vee 
R4>1kil 

130kn R5 

100kn 

MB 3771 6.2kn 
Rs 

1 8 

2 7 1ookn 
6 

CT 5 

56kn 

NOTE: Use CMOS Logic and connect V 00 of CMOS logic 
with Veeo· 

The back-up battery works after CS goes high as 
V2<V1. 

During tp0 , memory access is prohibited. 

CS's threshold voltage V 1 is determined by the 
following equation: 

V 1 = (R1 + R2 + R3) Vsa/R3 

The voltage to change V 2 is provided as the follow­
ing equation: 

V2 = (R1 + R2 + R3)•Vse/(R2 + R3) 
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~ 
0 400 

.!:! 
~ 
c: 

~ 

Supply Current lee1 vs. Supply Voltage 

8 300>--~__,,__~~-----~~~~---+~~~~~~+-~~~~~-i 
>-
]: 
ril 

~ 
3 

0 

tl 
.!:! 400 

5 10 15 20 

Supply Voltage Vee [VJ 

Supply Current lee2 vs. Supply Voltage 

5 10 15 20 

Supply Voltage Vee [VJ 
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~ 
I 
Ol 
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Ol 

"' > 
u 
"' > 
:g, 
$ 
0 
> 
c: 
0 

'B 
" ., 
c 

1.27 

1.26 
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1.24 

1.23 

1.22 

1.21 

1.20 
0 

5 

> 4 
a: 
..J 
0 
> 
:g, 3 
$ 
0 
> 

0 

VsBH 

Vsc 

Vs BL 

Detection Voltage Vss. Vsc vs. Supply Voltage 

5 10 15 

Supply Voltage V cc [VJ 

RESE1 Output Voltage vs.I Supply Voltage 

~40°C 
c 

2 3 4 

Supply Voltage V cc [V] 

4-64 

20 

("' 

5 



1111111111111111111111111111111111111111111111111111 

FUJITSU 

MB 3771 1111111111111111111111111111111111111111111111111111 

5.0 

:?: 
a: 
:i: 

~ 
" 

I I 
RESET High-level Voltage vs. RESET Output Current 

"' I!! 
0 
> 4.5 

1 
.i::. 
"' 

-40°C 
:;: 

Ii 
25°C 85°C 

4.0L0------_L5------_....1.1.,-0 __ .._______._..___~-15 

RESET Output Current loH [µA] 

2.0~----~----r-----r-----r---..----, 

:?: 
RESET Low-level Voltage vs. RESET Output Current 

a: 
...I 
0 
> 
" "' I!! 
0 
> 1.0 
~ 
" 1 
0 
...J 

Ii 
0 

0 10 20 30 40 50 

RESET Output Current I RESET [mA) 

1.0 

> 
u 
...I 
0 
> 
" "' I!! 0.5 0 
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~ 
:I a-
:I 
0 
u 

I-
::i 
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5 10 15 20 

OUT c Output Current louTc [mAJ 
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CT Capacitance vs. Reset Hold Time 

u 
! 10m 
" E 
i= 
-0 
0 

1m :I: 

" " a: 

CT Capacitance [F] 

1.5 

Reset Hold Jme vs. Supply Voltage TcT = O.OlµF) 

- 40°C 

25°C 

! 1.0 

0 85°C ._ 
I-

E 
i= 
-0 
0 
:I: 

" 
" a: 0.5 

0 5 10 15 20 

Supply Voltage V cc [VJ 
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PACKAGE DIMENSIONS 

INDEX 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01 I 

I 
.23415.951 

iJ;=====::;!J1_J6.45I 

.35419.01 . 

. 38619.81 

.06011.521 

.o7W.82J 

.172(4.36)MAX 

.11813.0IMIN 

©1985 FUJITSU LIMITED D08006S-1C 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M02) 

I 
.23415.951 

l.!;=;:::;::====;!J1_J6.45I 

.35419.0I . 
. 38619.81 

.06011.521 

.07211.821 
© 1986 FUJITSU LIMITED 008005S-1C 

.17214.361MAX 

.11813.0IMIN 
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.29017.37) 
31017.871 

I 

Dimensions in 
inches (millimeters) 

.29017.371 

.31017.871 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-08P-M01) 

Details ot .. A .. part 

.007W.1B) 
MAX 

.02710.68) 
~ 

©1986 FUJITSU LIMITED F08002S·1C 
Dimensions in inches 
(millimeter.I 

FUJITSU LIMITED 
CommanicaJionJ and ltectronicJ 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 

Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex J22833 Cable "FUJITSU LIMITED TOKYO" 

For further information please contact· 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National 103) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex 2224361 FTTOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CA95054-3197, U.S.A. 
Phone: 408-727-1700 Telex: 910-338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9. OG./A 
L yoner StraG.e 44-48 D-6000 Frankfurt 71, F .R. Germany 
Phone 069/66 320 Telex 0411 963 

--------------------------~ 

© 1986 FUJITSU LIMITED Printed in Japan OV 2255-869C 

4-68 



lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

FUJITSU 

Ill 11111111111111111111111111111111111 

POWER SUPPLY 
MONITOR WITH 
WATCH-DOG TIMER 

POWER SUPPLY MONITOR WITH WATCH-DOG TIMER 

The Fujitsu MB 3773 is designed to monitor the voltage level of a power 
supply (+5 V or an arbitrary voltage) in a microprocessor circuit, memory 
board in a large-size computer, for example. The MB 3773 also contains a 
watch-dog timer function to detect uncontrol. Table status of processor and 
reset system/processor. 

If the circuit's power supply deviates more than a specified amount, then the 
MB 3773 generates a reset signal to the microprocessor. Thus, the computer 
data is protected from accidental erasure. 

When the MB 3773 does not receive the clock pulse from the processor in the 
specified period, the MB 3773 generates a reset signal to the mciroprocessor. 

Using the MB3773 requires few external components. To monitor only a 
+5 volt supply, the MB 3773 requires the connection of one external capacitor. 

The MB 3773 is available in an B-pin Dual In-Line package space saving Flat 
Package, or a Single In-Line Package. 

• Precision voltage detection (Vs = 4.2 V ±2.5%) 

• Threshold level with hysterisis 

• Low voltage output for eset signal (V cc = 0.8 V typ.) 

• Precision reference voltage output (V REF = 1.245 V ±1.5%) 

• External clock monitor and reset signal generator 

• Negative-edge input watch-dog timer 

• Minimal number of external components (on capacitor min.) 

• Available in a variety of packages 
8-pin Dual In-Line Package 
8-pin Flat Package 
8-pin Single In-Line Package 

ABSOLUTE MAXIMUM RATINGS 

Rating 

Supply Voltage 

Input Voltage 

Power Dissipation (TA :o;: 85°C) 

Storage Temperature 

Symbol Value 

Vee -0.3 to +18 

Vs -0.3 to +18 

Po 200 

TsTG -55 to +125 

Unit 

v 
v 

mW 

oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA Tl NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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PLASTIC PACKAGE 
DIP-08P-M01 

PLASTIC PACKAGE 
FPT-08P-M01 

PLASTIC PACKAGE 
SIP-08P-M03 

PIN ASSIGNMENT 

CT ,o 

RESET 2 

CK 

GND 4 

l 

RillT 

Vs 

VREF 

FRONT Vee 
VIEW 

GND 

CK 

RESET 

CT 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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• 

Fig. 1 - MB 3773 BLOCK DIAGRAM 

>----I Watch 
Dog 
Timer 

Vee 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Supply Voltage Vee +3.5to+16 v 

Operating Ambient Temperature TA -40 to +85 o~ 

L 

ELECTORICAL CHARACTERISTICS 
(Vee= 5 V, TA= 25°C) 

Value 
Parameter Condition Symbol Unit 

Min Typ Max 

Supply Current Ice 600 900 µA 

Vs Open. I RESET= -5 µA VoN1 4.5 4.9 
High-level Output Voltage 

Vs= 0 V. IRESET = -5µA VoN2 4.5 4.9 v 

Vee '- Falling edge VsAL 4.10 4.20 4.30 
Sagging Detection Voltage v 

Vee _/ Rising edge VsAH 4.20 4.30 4.40 

Reference Voltage VREF 1.227 1.245 1.263 
v 

CK Threshold Voltage VcK 1.25 

CK Pulse Width TcK 3 - µs 

Vs= OV. VRESET = 1.0 V loL 1 20 45 
Input Sink Current mA 

Vs Open. V RESET = 1.0 V loL2 20 45 

Minimum Supply Voltage V RESET= 0.4 V 
VccL 0.8 1.2 v for RESET output I RESET = 0.2 mA 

Vs= 0 V. IRESET= 3mA VoL1 0.2 0.4 

Vs= 0 V. I RESET= 10 mA VoL2 0.3 0.5 
Output Saturation Voltage v 

Vs Open. I RESET = 3mA VoL3 0.2 0.4 

Vs Open. I RESET= 10 mA VoL4 0.3 0.5 
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Fig. 2 - MB 3773 BASIC OPERATION 

Vee Logic Circuits 

CK i--------1CK 

GND 

Vee~ ,.v: ~ . A .. ---·. ----------..... ------...... Ji 
l I l ! 
I I I I 
I I I ! 
I l I I 

CK : : : : 
I I I ! 
I l I I 
I l I l 
I 1 I I 
I 1 I I 

: 1 l : 
: l l 
I I I 

I I I I 
I I I 
I I I 
I I I 

RESET TpR 
I I I 
I I I 

Two 
I 

'--------' I I I I I I 

CT= 0.1 µF 

TpR ~ 1000•CT (µF) (100 ms) 

Two 100•CT (µF) l10ms) 

TwR ~ 20•CT (µF) (2 ms) 

I 
I 
I 
I 
I 
I 
I 
I 

I __, 
~TWR r-· ITPR ! I I 

I 
I 
I 
I 
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Fig. 3 - MB 3773 APPLICATION EXAMPLE 

• Sagging Monitor and Watch-Dog Timer 

MB 3773 Logic Circuits 

Vee 

CK i------1 CK 

GND 

• Monitor for other power system 

Vee2(~-----------~ 

Vee1u--------------+----.-----..------.----~ 
(5 V) 

MB 3773 

Vee 

RESETt----f-----f-------+-----+----iRESET 

CT CKt-----f-----f-------+----+-~CK 

Comparator with hysterisis character 

Logic Circuit 

Comp. 1, Comp, 2: MB 4204 
MB 47393 

NOTE: When Vee2 in lower then the specified voltage, NMI low. 
If over-voltage detection of Vee2. Swap the inputs of comparator 2. 
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PACKAGE DIMENSIONS 

INDEX 

"" 

.039~i12 

(0.99~g-3 1 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01) 

.172(4.36)MAX 

l~~-1- SEATING PLANE 

.020(0.51) .118(3.0)MIN 
MIN 

.018±.003 
(0.46±0.08) 

.oso~i12 11.52~g·3 1 

© 1986 FUJITSU LIMITED 008006S-2C 
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.300(7.62)TYP 

Dimensions in 
inches (millimeters) 



PACKAGE DIMENSIONS 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-08P-M01} 

.018±.004 
(0.45±0.10) 

~J.085(t.15)MAX 
( : ' 
'----\_- .0315±.008 

" (0.8±0.2) 
A 

©1986 FUJITSU LIMITED F08002S·2C 
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.00210.05) 
MIN 
(STAND OFF) 
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Details of "A" part 

.007(0.18) 
MAX 

.02710.68_)_ 
MAX 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-08P-M031 

INDEX-1 

.039~0012 

!0.99~g.3ol 

©1985 FUJITSU LIMITED S08010S-2C 

FUJITSU LIMITED 
ConununicaMnJ and llectronicJ 

J 

I 

.128±.010 
(3.25±0.25) 

D 
.323±.012 

(8.20±0.30) 

~"'°"G '"" .010±.002 
(0.25±0.05) .157±.012 

(4.0±0.3) 

I 
I .. 100 (2.541 TYP 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The.information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (031 216·3211 International llnt'I Prefix) 81·3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6-1, Marunouchi 2-chome. Chiyoda·ku, Tokyo 100, Japan 
Phone: National 103) 216-3211 International {lnt'I Prefix) 81-3-216-3211 Telex. 2224361 FTTOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CA95054·3197, U.S.A. 
Pl1one: 408-727-1700 Telex: 910-338·0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9. OG./A 
Lyoner Stral1e 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 069/66 320 Telex: 0411 963 

~~~~~~~~~~~ 

© 1986 FUJITSU LIMITED Printed in Japan OV 2255-S6XC 
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Section 5 

Motor Drivers 

Fujitsu Description Features Equiv. Power Package No. of 
Part No. Prod. Supply (V) Pins 

Motor 
lo= 180mA, Plastic DIP 8 

MB3763 330mA with +4 - +18 Plastic Flatpak 8 
Driver heatslnk SIP 8 

MB3854 
Motor 

lo= 30mA +2.3 - +10 
Plastic DIP 8 

Driver Plastic Flatpak 8 
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Bl DIRECTIONAL 
MOTOR DRIVER 

MB3763 

BIDIRECTIONAL MOTOR DRIVER 

Fujitsu's MB3763 Motor Driver with forward/reverse control capability, Is used in 
applications such as the front-loading mechanism In video tape, or the 
auto-reverse tape deck. driven bv a TTL signal The MB3763 has 300 ~.a_ drive 
units and braking capability with TTL control. 

• Motor Drive Current 300 mA maximum in a SIP Package 
150 mA maximum in a DIP/FPT Package 

• Wide Power Supply Voltage Range : 4 V to 18 V 

• TTL-control capability 

• Standby capability when Input is off. 

• Brake capability at motor stop mode. 

• Built-in diode for surge absorption 

• Package 8-pin plastic SIP package (Suffix: -PS) 
8-pin plastic DIP package (Suffix: -P) 
8-pin plastic FPT package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS 1 (see NOTES) 

Value 
Parameter Symbol 

DIP/FPT SIP 
(Plastic) (Plastic) 

Power Supply Voltage Vee 20 20 

Output Current lo 180 (3302) 330 

Maximum Output Current IOMAX 4 1.2 1.2 

Power Dissipation Po 560 3 1000 

Operating Temperature Tc -20 to +75 -20 to +75 

Storage Temperature TsTG -55 to +125 -55 to +125 

NOTES: 

Unit 

v 

mA 

A 

mW 

'C 

'C 

1. Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data sheet. 
Exposure to absolute maximum rating conditions for extended periods 
may affect device reliability. 

2. toN <; 1 sec, Duty= 50% 

3. TA<; 60'C 

4. ts 5 ms 

Copyright© 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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PLASTIC PACKAGE 
SIP-08P-M01 

PLASTIC PACKAGE 
DIP-08P-M01 

A-IN 

GND 

GND 

B-IN 

PLASTIC PACKAGE 
FPT-08P-M01 

PIN ASSIGNMENT 

(FRONT VIEW) 

(TOP VIEW) 

NC 

B-Vec 

B-OUT 

B-IN 

GND 

A-IN 

A-OUT 

A-Vee 

A-OUT 

A-Vee 

B-Vce 

B-OUT 

This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 

I 

I 

I'• 
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Figure 1. M83763 Block Diagram 

1- - - - - - - - - - - - - - - - - - - - - - - - - -1 

I I 
A-Veec l------. .----.----r J B-Vee 

A-IN GND B-IN 

RECOMMENDED OPERATING CONDITIONS 
Value 

Parameter Symbol Unit 
DIP/FPT (Plastic) SIP (Plastic) 

Power Supply Voltage Vee 4 to 18 4 to 18 v 

Output Current lo Oto 150 (300 *•) Oto 300 mA 

Input High Voltage "IH *2 2.4 to Yee+ 0.3 2.4 to Vee+ 0.3 v 

Input Low Voltage VIL Oto 0.4 Oto 0.4 v 

NOTE: *1 t0 N ~ 1 sec, Duty= 50% 

*2 When V1H ~Vee• 11H ~Vee x 0.2 mA 
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ELECTRICAL CHARACTERISTICS FOR DIP AND FPT 
PACKAGE {PLASTIC) (Vee= 12 V, lo= 150 mA, TA= 25°C) 

Value 
Parameter Symbol Condition 

Min Typ 

Standby Supply Current leeo Vee= 18 v, lfiA = lfis = 0 V - -
lee1 lo= O mA - 10 

Power Supply Current lee2 lo= 150 mA - 10 

lee3 lo=OmA, 'liA='lis=2.4V - 15 

Output High Voltage VoH - 11.0 11.2 

Output Low Voltage Vol - - 0.1 

Output Saturation Voltage VsAT - - 0.9 

Input Current l1H lfiN =2.4V - 250 

Input Switching Prohibition 
ToFF Time 

- 10 -

Max 

0.1 

20 

-

-

-

0.2 

1.2 

400 

-

ELECTRICAL CHARACTERISTICS FOR SIP PACKAGE 
{PLASTIC) (Vee= 12 V, lo= 300 mA, TA= 25°C) 

Value 
Parameter Symbol Condition 

Min Typ Max 

Standby Supply Current leeo Vee= 18 V, lfiA =Vis= O V - - 0.1 

lee1 lo= O mA - 10 20 

Power Supply Current lee2 lo= 300 mA - 15 -

lec3 10 = 0 mA, ViA =Vis= 2.4 V - 15 -

Output High Voltage VoH - 10.8 11.1 -

Output Low Voltage Vol - - 0.2 0.5 

Output Saturation Voltage VsAT - - 1.1 1.7 

Input Current l1H lfiN =2.4V - 250 400 

Input Switching Prohibition 
ToFF 

- 10 
- -

Time 

5-3 

Unit 

mA 

mA 

mA 

mA 

v 

v 

v 

µA 

µs 

Unit 

mA 

mA 

mA 

mA 

v 

v 

v 

µA 

µs 

II 
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MB3763 

FUNCTIONAL DESCRIPTIONS 
FORWARD/REVERSE MODE (MODE B & C) 

In this mode, the transistor pairs 02-03 and 01-04 work alternatively, changing the output current direction, 

When the mode B is selected, 02 and 03 are active and 01 and 04 are inactive. Therefore A-OUT is at low level and B-OUT 
is at high level, with the current flowing from B-OUT to A-OUT through the motor. On the other hand, when the mode C Is 
selected, the current flows in the reverse direction. 

BRAKE/STOP MODE (MODE A) 

When the mode A is selected, 01 and 03 are Inactive and 02 and 04 are active. A-OUT and B-OUT are stuck at low-level; 
terminals of motor are shorted and the motor is forced to stop, 

STANDBY MODE (MODE D) 

In this mode, all transistors are Inactive and the current through the motor does not flow. When the power supply voltage Is 
applied to A-vcc and B-vcc the supply current Is still less than or equal to O .1 mA. 

CONTROL MODE 

CONTROL BLOCK DIAGRAM 

A-IN 

r-------
1 

A-Vee 

A-OUT 

02 

Control 
Logic 

B-IN 

--------1 
I 

B-Vcc 

B-OUT 

GND 

Input mode 
Mode 

A-IN 

A 1 

B 1 

c 0 

D 0 

NOTES: 1: ~ 2.4 V 
0: :s; 0.4 v 

B-IN 

1 

0 

1 

0 

Output mode 
Operation 

A-OUT B-OUT 

L L Short (Brake) 

L H Forward 

H L Reverse 

- - Open (Standby) 

5-4 
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TYPICAL APPLICATION 

Figure 2. Typical Application Example 

Vee 

A-IN A-Vee 8-Vcc A-OUT 

CONTROLLER 

8-IN 
GND 

8-0UT 
1 K!l 

NOTE: In the case the control voltage Is Input when the power supply voltage Is not applied because of the time lag 
between those two voltages, excess current flows Into IC from the Input terminals. In this case, please 
connect a resistor ( ~ 1K11) serially to Input pin In order to prevent excess current flow. 

TYPICAL PERFORMANCE CHARACTERISTICS 

Fig. 3 - Output Current Fig. 4 - Power Supply Voltage 
vs Power Supply Current vs Power Supply Current 

60 -r: 20 
Vcc=12 V 

50 lcc3 
15 -

40 r V1A ~ V 18 = 2 .4 V Power "'"' Power 
} lcc1 l _ Supply 

30 " Supply 
Current ,,,-, Current 10 T 
Ice (mA) 

~~ 
,; Ice (mA) v-- V1A= 2.4 V, Vis= OV 

20 

/ 5 
10 

0 0 
J_ 

0 100 200 300 400 500 600 0 4 8 12 

Output Current 10 (mA) Power Supply Voltage Vee (V) 

5-5 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

Output 
Voltage 

V 0 (V) 

Power 

2.0 

1.5 

1.0 

v 
0.5 

0 

Fig. 5 - Output Current 
vs Output Voltage 

v ~c=12) 

ti.VoH (Vee-Vo) 

-- i--

£=-- --.-.i---

0 100 200 300 400 500 600 

1.0 

0.8 

0.6 

Output Current 10 (mA) 

Fig. 7 - Temperature 
vs Power Dissipation 

( • toN s: 1 sec ) 
Duty; 50% 

Dissipation 

P/PF~ P 0 (W) 

0.4 

0.2 

0 
-20 0 40 80 120 

Temperature TA (°C) 

Input 
Current 

11 (mA) 

5-6 

4.0 

Fig. 6 - Input Voltage 
vs Input Current 

Vee;18 VI 
3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 
0 5 10 15 20 

Input Voltage V1 (V) 

PF' S value is measured on the ceramic board 
(3.0 cm x 3.0 cm x 0.05 cm) 

Notes P : Plastic DIP 
PF : Plastic Flat Package 
PS : Plastic SIP 

Maximum power dissipation must be kept. 



PACKAGE DIMENSIONS 
8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 

(CASE No.: SIP-08P-M01) 

r . 798 (20.28) MAX 

---- .74E! ;rn.ac) ~-~-A,X ----.i 

2-C .039 (1.00) 
MAX 

INDEX 
.063 (1.60) 

DIA 

Dimensions in 
inches (millimeters) 

.039 
(1.00) 

.047 ~ 0012 

(1.20 ~ g.301 

.236 
(6.00) 

5-7 

.630 (16.00) MAX 

n 
.236 (6.00) 

111111111111111111111111111111111111111111111111111111 
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, .075 (1.90) 

11 J ... , 
.315 (8.00) 

.017±.002 

(0.43 ± 0.04) 

S08004S-6C 

II 
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PACKAGE DIMENSIONS (Continued) 

INDEX 

.035 ~ :g1~ 
(O. 89 ~ g:~~ I 

Dimensions In 
Inches (millimeters) 

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01) 

I 
.244±.010 

---.100 (2.54) TYP 

.020 (0.51) 
MIN 

,018 ± ,003 

(0.46 ±0.08) 

, 172 (4.36) MAX 

, 118 (3.0) MIN 

-I--- .060 ~ 0012 (1.52 ~ g.301 

5-8 

,300 (7,62) TYP 

D08006S-2C 
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PACKAGE DIMENSIONS (Continued) 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-08P-M01) 

l .307 ± ,016 
(7,80 ± 0.40) 

.002 (0.05) (MIN) 

(STAND OFF) 

.268 ~ :86~ 

.050 (1.27) TYPl4 .. , -....! 1 ... 018 ± .004 
(0.45 ± 0. 10) 

.006+.002 IL - .001 .. 

(0, 15 ~ 8:8~ I 

t .020 + .008 
(0.50 ± 0.20) 

Dimensions In 
Inches (mll!lmeters) 

.008 (0.20) 

(([j') LJ LJ LJ )j_ .of5 (2.151 MAX 

', __ , ~t---~*-
t 
A 

.0315± .008 
(0.80 ± 0.20) 

5-9 

.007 (0. 18) MAX 

,027 (0.68) MAX 

F08002S-2C 

The Information contained In this document does not convey any license 

under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
Included as a means of ltlustrat!ng typical applfcatlons. Complete 

Information sufficient for construction purposes ls not necessarily given. 
The Information contained In this document has been carefully checked 
and Is belleved to be reliable. However, Fujitsu assumes no 

responslbll!ty for Inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. This document published by 
FUJITSU LIMITED, Tokyo, Japan. U.S. A. distribution by U, S, Technical 
Publlcatlons Department 1 Fujitsu Microelectronics, 3320 Scott Blvd. 

Santa Clara, CA 95054-3197. European distribution by Fujitsu 

Mlkroelektronlk GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
D-6000, Frankfurt-Niederrad 71, F. R. Germany. 
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MOTOR DRIVER 

Bl-DIRECTIONAL MOTOR DRIVER 

The Fujitsu MB3854 is a low voltage motor driver with forward/reverse control 
capability for motor in auto focus, film advancing mechanism, in camera, in 
front loading mechanism in CD player, etc., which is driven by TTL-level 
signal. 
The MB3854 has 300mA drive units and brake capability for stop with TTL 
control input. 

• Motor drive current: 300mA max. 

• Low power supply voltage operation: 2.3V to lOV 

• TTL-control capability 

• Standby capability when input is off 

• Brake capability at motor stop mode 

• Built-in diode for surge absorption 

• Plastic 8-pin Dual-In-Line Package (Suffix: -Pl 

• Plastic 8·pin Flat Package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating 

Power Supply Voltage 

Output Current 

Maximum Output Current 

Power Dissipation 

Operating Temperature 

Storage Temperature 

*1 toN S 1 sec, Duty= 50% 
*2 t $5ms 
*3 TA sso0 c 

Symbol 

Vee 

lo 

loMAX •2 

Po 

TA 

TsTG 

Value 

12 

330 (550*1 ) 

0.8 

560*3 

-20 to +75 

-55 to +125 

Unit 

v 

mA 

A 

mW 

•c 

•c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. F.unctional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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April 1988 
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PLASTIC PACKAGE 
DIP-08P-M01 

PLASTIC PACKAGE 
FPT-08P-M01 

PIN ASSIGNMENT 

A-IN ,o 8 A-OUT 

GND 2 7 A-Vee 
TOP VIEW 

GND 3 6 B·Vec 

B·IN 4 8-0UT 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 



1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 MB3854 

Fig. 1 - MB3854 BLOCK DIAGRAM 

A-Vee 7 }------.....---. ~-.....-~--16 B·Vee 

CONTROL LOGIC 

A-OUT 8 >----------+--~ ~+---------t5 B-OUT II 

2 3 4 

A-IN GND B-IN 

5-11 
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FUNCTIONAL DESCRIPTIONS 
According to the control mode, output transistors in Fig. 2 work as follows. 

FORWARD/REVERSE MODE 
According to the control B/C mode, the transistor pairs 02-03 and 01-04 work alternatively and supply current to motor is 
changed. 
When the mode B is selected, 02 and 03 are active. A-OUT is at low level and B-OUT is at high level, current flows from 
B-OUT to A-OUT through the motor. 
On the other hand, when the mode C is selected, the current flows in reverse direction. 

BRAKE MODE 
When control mode A is selected, 01 and 03 are inactive, 02 and 04 are active. A-OUT and 8-0UT are clamped at low level, 
terminals of the motor are shorted and the motor is forced to stop. 

STAND-BY MODE 
When stand-by mode is selected, all transistors are inactive and the current through motor does not flow. In this case, the 
supply current is less than 1 OOµA. 

Table 1 - CONTROL MODE TABLE 

Input mode Output level 
Mode Operation mode 

A-IN B-IN A-OUT B-OUT 

A 1 1 L L Short (Brake) 

B 1 0 L H Forward 

c 0 1 H L Reverse 

D 0 0 - - Open (Stand-by) 

Fig. 2 

;- -- ---- -- ----------------- --------- ------- ---- ------- -- -- ---: 
' 

A-Vee I J------. B·Vee 

01 03 

A·OUT CONTROL LOGIC --~,J B-OUT 

02 04 

GND 

~-12 

Note: 
Input mode 
1:2.2.1V 
2:~0.4V 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value 

Power Supply Voltage Vee 2.3 to 10 

Output Current lo 0 to 300 (500 *' i 
Input High Voltage V1H 2.1 to V ee+0.3* 2 

Input Low Voltage V1L 0 to 0.4 

Note: * 1 toN <;: 1 sec, Duty = 50% 

*2 When V 1H ~Vee. 11H <::'.Vee x 0.2mA 

ELECTRICAL CHARACTERISTICS 
(Vee= 3V, V1H = 2.4V, lo= 300mA, TA= 25°C) 

Parameter Symbol Condition 
Min 

Stand-by Current leeo Vee= 6V, V 1A = V 1s = OV 

lee1 10 =OmA 

Power Supply Current leC2 10 = 300mA 

lee3 lo = OmA, V1A =Vis= 2.4V 

Output High Voltage VoH 1.85 

Output Low Voltage VoL 

Output Saturation Voltage VsAT 

Input Current l1H V1N = 2.4V 

Fig. 3 - APPLICATION EXAMPLE 

Value 

Typ 

4.5 

24 

7 

2.1 

0.25 

1.15 

250 

B-Vee A-OUTI-------~ 

CONTROLLER 

B-OUTI--------' 

Unit 

v 
mA 

v 
v 

Unit 
Max 

100 µA 

8 mA 

mA 

mA 

v 

0.35 v 
1.5 v 
400 µA 

Note: In the case the control voltage is input when the power supply voltage is not applied because of the time lag between 
those two voltages, excess current flows into IC from the input terminals. 

In this case, please connect a resistor (2:1 k!i) serially to input pin in order to prevent excess current flow. 

5-13 
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TYPICAL CHARACTERISTICS CURVES <TA =2s0 cl 

> 

;;(: 
s 
8 8 

f-

iii 6 
er: 
er: 
;:) 
(.) 4 
>-
--' 
it 2 
;:) 

"' 
ffi 0 0 
$: 
2 

~ 

Fig. 4 - POWER SUPPLY VOLTAGE 
vs. POWER SUPPLY CURRENT 

V1A = 2.4V, V1s = OV 
10 =OmA 

~ ------I 

5 10 15 

POWER SUPPLY VOLTAGE Vee (V) 

Fig. 6 - OUTPUT CURRENT vs. 
OUTPUT VOLTAGE 

s 
.J 
0 

6 i.0,----.,.-,..,----:,.,..,.-----.------, 
> Vee-3V 

> 200 <J V1A =2.4V, Vis= OV 

L\VoH !Vee - VoH) 
w w 
(.'.) " <!'. 150 ~ 
!::; ...10.5 
0 100 0 
> > 

50 ~ $: 
g 
f­
;:) 

--+--1 0 I O"""=----'---L--_.L_ __ L_ _ __J 

!; 0 
:= 
;:) 

0 

c.. 
f­
;:) 
0 

20 40 60 80 100 

OUTPUT CURRENT lo lmA) 
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;;(: 
E 
- 10 
u 
~ 
f- 8 z 
w 
er: 
er: 6 
;:) 
(.) 

'.'.:; 4 
c.. 
c.. 
;:) 

"' 2 er: 
w 
$: 0 
2 0 

Fig. 5 - POWER SUPPLY VOLTAGE 
vs. POWER SUPPLY CURRENT 

(BRAKE MODE) 

--,---- VIA= Vis =2.4V 
lo =OmA 

5 10 15 

POWER SUPPLY VOLTAGE Vee IV) 

Fig. 7 - OUTPUT CURRENT vs. 
OUTPUT VOLTAGE -> 

~ l: 1.2 ...-----r---,---~--..-----. 
.JO Vee=3V 

;:;>:;; 1.0 t------+----+---V1A = 2.4V,+V~:'._:~~ 
WW .J----• 
(.'.) ~ 0.8 llVoH !Vee - VoH) 
<!'. f-
~ ...J §; §; 0.6 

~~0.4 VoL ____ ., 

550.2 ~ --
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TYPICAL CHARACTERISTICS CURVES <continued) 

~ 
.§. 50 
u 

Fig. 8 - OUTPUT CURRENT vs. 
POWER SUPPLY CURRENT 
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Fig. 10 - POWER DERATING CURVE 

0.8 

~ 
0 

a. 0.6 
z 
Q 
f-

~ 0.4 
(/) 

"' 0 

ffi 0.2 

~ 
a. 

0 

01/SOP 

~ 

-20 0 20 40 60 80 

OPERATING AMBIENT TEMPERATURE TA (°C) 

500 
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Notes: FPT package is mounted on the ceramic board (3.0cm x 3.0cm x 0.05cm). 
Maximum power dissipation must be kept. 
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PACKAGE DIMENSIONS 

8-LEAD PLASTIC DUAL·IN-LINE PACKAGE 
(CASE No.: DIP·OBP·M01) 

INDEX 

.039~i12 

(0.99~g·3 i 

©FUJITSU LIMITED 1987 D08006S· 2C 

.172(4.36)MAX 

.020(0.51) .118(3.0)MIN 
MIN 
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.300(7.62)TYP 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS <continued> 

8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-08P-M01) 

.050(1.27) 
.018±.004 

(0.45±0. 10) 
TYP 

~0.085(t.15)MAX 
t } ' 
', __ ,- .0315±.008 

"A (0.8±0.2) 

©FUJITSU LIMITED 1987 F08002S-2C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

FUJITSU LIMITED 
ComnuinU:atwnJ aJUi liectronin 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 

.002(0.051 

MIN 
(STAND OFF) 

View "A" 

.020(0.5) 

.00710.181 
MAX 

.027(0.68) 
MAX 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefully­

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 

Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6·1, Marunouchi 2·chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International llnt'I Prefix) 81-3-216-3211 Telex: 2224361FT TOR J 

FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
Phone: 408-922-9000 TWX: 910-671-4915 

FUJITSU MICROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner Stra~e44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

©FUJITSU LIMITED 1988 

805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 

Printed in Japan OV0007-884A1 
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Section 6 

Disk Drivers 

Fujitsu Description Features Equiv. Power Package No. of 
Part No. Prod. Supply (V) Pins 

VFO with PLL 

MB4107 Floppy Data Separator, +5 Plastic DIP 24 
Disk VFO GAP & Mark Plastic Flatpak 24 

Detector 

VFO with PLL 

MB4108 Floppy Data Separator, 
+5 

Plastic DIP 24 
Disk VFO GAP & Mark Flatpak 24 

Detector 

MB4111 Head 4-Ch AV= 35 VIV, SS1104 +6, -4 Ceramic Flatpak 24 
R/WAmp Moving Head 

MB4112 Head 4-Ch AV=9VIV, SS1105 +6, -4 Ceramic Flatpak 24 DI R/W Amp Fixed Head 

MB4113 Head 4-Ch AV= 35 VIV, +6, -4 Ceramic Flatpak 24 
R/W Amp Moving Head 

Head 4-Ch Ceramic Flatpak 24 
MB4117-4 R/W Amp AV= 110 VIV, SS1117 +12, +5 Plastic Flatpak 24 

Plastic DIP 22 

MB4117-6 
Head 6-Ch 

AV= 110 VIV, SS1117 +12, +5 
Plastic DIP 28 

R/WAmp Ceramic Flatpak 28 

Head 4-Ch 
AV= 100 VIV, Ceramic Flatpak 24 

MB4118-4 
R/WAmp 

Dumping SS1118 +12, +5 Plastic Flatpak 24 
Resistors Plastic DIP 22 

MB4118-6 Head 6-Ch AV= 100 VIV, Plastic DIP 28 
R/WAmp Dumping SS1118 +12, +5 Ceramic Flatpak 28 

Resistors 

MB4313 
Driver/ Read/Write 

-5.2 Ceramic DIP 16 Receiver Interface 

Driver/ 
With Write Receiver 

MB4316 for Disk Current -5.2 - -12 Ceramic DIP 16 

Head Amp Source 

Head 
MB4319 Positions Head Control +15, -15 Ceramic DIP 16 

Controller 
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MB 4107 
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Edition 1.0 

FLOPPY DISK VFO 

The Fujitsu MB 4107 is a variable-frequency oscillator (VFO) IC for use in floppy-disk interfaces. It provides a complete data 
separation function, with a minimum of externa! parts and no adjustments, and can be used with a variety of disk controllers. 
it iocks onto the read signai from the disk drive, which normally has jitter due to rotation speed variations and peak shifting, 
and produces a stable read signal for the controller. It also produces a window signal, which can be used to differentiate the 
clock and data pulses in the read signal. 

The MB 4107 includes functions for sync field detection, automatic loop filter gain switching, and address and index mark 
detection. 

• The analog VFO (PLL) circuitry allows a wide 
read margin for the data separator. 

• Can be connected to both 8-inch and 5-inch 
floppy disk drives using the same external 
components. 

• Handless both double-density (MFM) and 
single-density (FM) disks. 

• Can be used with various floppy disk controllers 
such as the MB 8876A, MB 8877A, FD1791, 
and µPD 765. 

• The discrimination function for gap and sync 
fields prevents incorrect locking on the gap field. 

• The quick sync function (high gain) in the sync 
field is automatically switched to the stable 

Fig. 1 - BLOCK DIAGRAM 

LO HO AO 

PHASE 
UP 

VOLT ACE.CONTROL 

COMPARATOR LED OSCILLATOR 
(VCOl 

OA 
DIVIDER 

RG 

DATA 
SEPARATOR 

TIMING 
ADJUSTER 

X1 

BM Hz 
X2 CLOCK DIVIDER 

v,, 

1 l 1 1 1 ~K~Kp25K 
DVcc AVcc DGND AGNO FM MIN CSEL TEST 
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tracking function (low gain). 
• Because the sync pattern detector (data: OOH, 

clock: FFH) and the IBM format mark detector 
control PLL gain, the index, ID, and data fields 
can be locked onto without special control 
signals. 

• A master clock is generated for the floppy disk 
controller, to prevent spikes when switching 
between 8- and 5inch floppy disks. 

• External circuitry requires very few compo­
nents, and no adjustments. 
Internal clock: 7 resistors, 5 capacitor, 1 crystal 

or ceramic resonator 
External clock: 5 resistors, 3 capacitors 

Fig. 2 - PIN ASSIGNMENT 

MIN 24 DVcc 

FM 2 23 TEST 

RR 3 22 LO 

DW 4 21 HO 

DA 5 20 Al 

RG 6 TOP· VIEW 19 AO 

"" WCK 18 vco 
CK 8 17 

CSEL 9 16 C1 
CK 
WCK X2 10 15 C2 

X1 11 14 AGND 

DGND 12 13 RD 

II 
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TABLE 1 - PIN FUNCTION 

Pin No. Symbol Function 

1 MIN Selects type of floppy disk as follows: 
- 5-inch floppy disk (MIN) High 
- 8-inch floppy disk (STD) Low 

2 FM Selects the disk density as follows: 
- Single density (FM system) High 
- Double density (MFM system) Low 

3 Fm Read data signal for the FDC, including both clock and data pulses. 

4 DW Data window signal for separating the RR signal into data and clock pulses. 

5 DA Input for indicating a data field. When DA goes high, the PLL is kept as a low gain. 

Either RG or DA is used, but not both, and the unused pin is kept low. 

6 RG Read Gate (MB 8877 A system) or VCO Sync (µPD765 system) input. When a high signal 
is applied to this pin, PLL is kept at a low gain. 

7 WCK The µPD 765 system FDC write clock pulse is output from this pin as follow: 
- 8·inch/MFM T = 1 µs 
- 8-inch/FM T = 2 µs 
- 5-inch/MFM T = 2 µs 
- 5·inch/FM T = 4 µs 

8 CK The FDC clock pulse is output from this pin as follows: 
- MB 8877 A system/8-inch 2 MHz 
- MB 8877 A system/5-inch 1 MHz 
- µPD 765 system/8-inch 8 MHz 
- µPD 765 system/5-inch 4 MHz 

9 CSEL Selects the FDC type shown below (an internal pull-up resistor is provided): 
- MB 8877A, FD 1791 system High 
- µPD 765 system Low 

10 X2 (1) Inverter output for the quartz oscillator 
(2) This pin is open when a 8-MHz external clock is used. 

11 Xl (1) Inverter input for the quartz oscillator 
(2) Input pin when an 8-MHz external clock is used. 

12 DGND Ground for digital circuits 

13 RD Input for the source read data from the FDD 

14 AGND Ground for analog circuits such as VCO and filter amplifier 

15 Cl 
An external capacitor for setting VCO oscillating frequency is connected to these pins. 

16 C2 
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TABLE 1 - PIN FUNCTION (cont'd) 

Pin No. Symbol Function 

17 AVee Power supply for analog circuits such as the VCOand filter amplifier. 

18 vco VCO control current input. 

19 AO Output pin for the low pass filter (LPF) amplifier in the VFO (PLL) circuit. 

20 Al Input pin for the LPF amplifier in the VFO (PLL) circuit 

21 HO Output pin to be externally connected to the LPF amplifier. This pin is selected at 
frequency lock after a sync field is detected. A high signal decreases the VCO frequency 
and a low signal increases it. (High gain) 

22 LO Output pin to be externally connected to the LPF amplifier. This pin is selected after 
frequency lock, for phase synchronization. A high signal delays the VCO phase, and a 
low signal advances it. (Low gain) 

23 TEST Used for the LSI function test. It is normally open or pulled up. 

24 DVee Power supply pin for digital circuits. 

TABLE 2 -MAXIMUM RATINGS (TA =25°Cl 

Item Symbol Condition Rating Unit 

Supply Voltage Vee 7 v 

Logic input voltage VIN 7 v 

Power dissipation Po T~75°C 550 mW 

Storage temperature TsTG -55-+125 oc 

TABLE 3 - RECOMMENDED OPERATING CONDITIONS 

Item Symbol MIN TYP MAX Unit 

Supply voltage Vee 4.75 5.00 5.25 v 

Operating temperature range Top -20 25 75 oc 
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TABLE 4 - ELECTRICAL CHARACTERISTICS (Vee= 5 V, TA= 25°C) 
(Recommended operating conditions unless otherwise noted) 

Value 

Item Symbol Condition 
Min Typ 

Supply current Ice Vee= 5.25 V - 70 

High level input 
V1H 2.0 -

voltage 
Vee= 4.75 - 5.25 V 

Low level input 
voltage V1L - -

High level input 
l1H Vee= 5.25 V, V 1 = 2.7 V -

current 

Current at maximum 
11 Vee= 5.25 V, V 1 = 7.0 V - -input vo It age 

Low level input 
I 1 L Vee= 5.25 V, V 1 = 0.4 V -400 -20 

current 

Open-circuit input 
VIP 4.85 5.0 voltage 

Low level input 
current I 1 LP V1=0 V -1.1 -0.6 

High level output 
VoH1 Vee =4.75V, loH =-1.2mA 2.7 3.3 

voltage 1 

10 L=12mA - 0.28 
Low level output 

Voll Vee= 4.75 V voltage 1 
loL = 24 mA - 0.35 

Short-circuit output 
los1 Vee= 5.25 V -30 

current 1 
-

High level output 
VoH2 Vee= 4.75 V, loH = -0.4 mA 2.7 3.3 

voltage 2 

loL = 4 mA - 0.28 
Low level output 

VoL2 Vee=4.75V voltage 2 
loL = 8 mA - 0.35 

Short-circuit out-
los2 Vee= 5.25 V -20 put current 2 -

High level output 
VoH3 Vee= 4.75 V, loH = -0.4 mA 2.7 3.3 voltage 3 

Low level output 
VoL3 Vee= 4.75 V,loL = 1 mA 0.28 voltage 3 -

High output voltage VHH loH =-1 mA 3.3 3.7 

Low output voltage VLH ioL = 1 mA - 2.0 

High output voltage VHL loH = -0.2 mA 3.8 4.2 

Low output voltage VLL loL = 0.2 mA - 1.5 

VCO free run 
fFR 1.6 2.0 

frequency 

NOTE: * 1 The output stage is set high. *2 The output stage is set low. 

6-4 

Unit 
Applicable 

Note 
Max 

pin 

100 mA Vee -

- v MIN, FM *3 
DA, RG 
CS,X1 

t--------1 

0.8 v RD *3 

20 µA -

FM,DA 1---
0.1 mA RG,X1 -

RD t--------1 
- µA -

- v -

MIN,CS t---
- mA -

v *1 -
*3 

1---
0.4 v 

RR,DW *2 
*3 

0.5 v 

-160 mA *1 
*3 

v *1 -
*3 

0.4 v 
WCK,CK *2 

*3 
0.5 v 

-110 mA 
*1 
*3 

v *1 
- •3 

X2 1---
0.4 v *2 

•3 

- v *1 
HO t---

2.4 v *2 

- v *1 
LO 1---

1.9 v *2 

2.4 MHz -

*3 TA = -20°C to 75°C 
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Fig. 3 - STANDARD EXTERNAL CIRCUITS (MB 4107) 

MIN/STD 

FM/MFM 

Data Window 

Data Area 

Read Gate 

1 /0.5 MHz (µPD 765) 
0.5/0.25 MHz 

2/1 MHz (MB 8877A) 
8/4 MHz (µPD 765) 

Open for MB 8877A 
GND for µPD 765 

330 pF R7 

C51----J t----~--; 10 X2 

8 MHz 2K 
220 pF 

C4 ::J----j t---+--~--; 11 X 1 

6.8K 
R6 

NOTE: 1. C3 (±5%), R5 (±1%), otherwise C (±10%), R (±5%) 

DVcc 24 +5V 

TEST 23 

R1 
8.2 K 

0.0022 µF 
C1 

1 K R4 

AO 

VCO 

A Vee 17 +5 v 

C1 

C3 

C2 
100 pF 

Read Data IFDD) 

2. Since the B·MHz internal and 8-MHz external clocks require precision of ±1%, a ceramic resonator can be used 
when WCK and CK do not require a high precision. 
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TIMING CHARTS 

8 INCH, MFM, HIGH GAIN (SYNC FIELD) 

Read Data 
(INPUT) 

Raw Read 
(OUTPUT) 

Data Window 
(OUTPUT) 

c 

2µS---J 

c 

500 nS 250 nS 

II 8 INCH, MFM, LOW GAIN 

c c 

c 

c c 

C C D D 

c 

Read Data 
(INPUT) 

_Jl.___~n~~__.n~~~__.n~~-
~ 2 µS~-i-~--3 µS---+-----4 µS----1 -.........._ 

Raw Read 
(OUTPUT) 

Data Window 
(OUTPUT) 

LJc Uc 

III 8 INCH, FM, LOW GAIN. 

Read Data 
(INPUT) 

Raw Read 
(OUTPUT) 

Data Window 
(OUTPUT) 

NOTES: 1. The above times are doubled for 5-inch floppy disks. 
2. C = clock pulse, D = data pulse 
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STANDARD CONNECTIONS FDD AND FDC 
READ GATE, VCO SYNC USED 

CLK CK 

ODEN FM 
Ttrom MIN 
/ processor CSEL 

RAW READ RR 
RCLK DW 

AG AG 

A DA 
FDC 

(M B BB76A/77 A) 

CLK CK 
WCK WCK 

__r-..... MFM FM T from MIN 
: processor _£j CSEL 

ADD RR ""'-J 
RDW DW 
VCQ AG 

~ 
DA 

FDC 
(µPD765) 

JI DATA REQUEST USEC 

CLKi-----------tCK 

DDENi-----~>------__,FM 

1 from MIN 
: processor CSE L 

RRAAiWiili'RIFEAADD~----------1 RR 
RCLKo----------tDW 

FDC 
(MB BB76A/77A) 

DRQl----rf 

Vee 

RD Read Data 

MB 4107 FDD 

RD Read Data 

MB 4107 FDD 

RDi------------1Read Data 

MB 4107 FDD 

8inch: Te=100µs±20% 5inch: Te=200µs±20% 

CLK>----------tCK 
~K ~K 

MFM FM 
, from MIN 

CSEL 
ADDI-----<><::- f---.:.:.:_--1 RR 
RDW DW 

FDC 
(µPD 765) 

DRQ1---_,, 

RG 

RDi-------------1 Read Data 

MB 4107 FDD 

Vee 
8 inch: Te = 100 µs ±20% 5 inch: Te = 200 µs ±20% 
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PACKAGE DIMENSIONS 

24-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24P-M02) 

.590( 14.991 

.610(15.49) 

~l'"""'"" 
I lf Jr 11 =P.118(3.0IMIN 

.039(0.981. IL: I •. ].100(2.541 J I .059(1.51 l:020(0.51)MIN 

.058(1.48) TYP .079(2.0I 

FUJITSU LIMITED 
CommunicalionJ and llectronicJ 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 

.015(0.37) 

.021 (0.53) Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed forinaccuracies. Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 

Phone: National (03) 216-3211 International llnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSU LIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tok yo 100, Japan 
Phone National 103) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex 2224361 FTTOR J 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd .. Santa Clara, CA95054-3197, U.S.A. 
Pl1one 408-727-1700 Telex: 910-338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9. OG./A 
Lyoner Stra~e 44-48 0-6000 Frankfurt 71. F.R. Germany 
Phone: 069/66 320 Telex: 0411 963 

~~~~~~~~~~~~ 
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FLOPPY DISK VFO 

The Fujitsu MB4108A is variable frequency oscillator (VFO) IC for use in 
floppy-disk interfaces. It provides a complete data separation function. with a 
minimum of external parts and no adjustments, and can be used with a variety 
of disk controllers. It locks onto the read signal from the disk drive, which 
normally has jitter due to rotation speed variations and peak shifting and 
produces a stable read signal for the controller. It also produce a window signal 
which can be used to differentiate the clock and data pulse in the read signal. 
The MB4108A includes functions for sync field detection, automatic loop 
filter gain switching and address and index mark detection. 

• The analog VFO (PLL) circuitry 
allows a wide read margin for the 
data separator. 

• Can be connected to both 8-inch 
and 5-inch floppy disk drives us· 
ing the same external components. 

• Handles both double-density 
(MFM) and single-density (FM) 
disks. 

• Can be used with various floppy 
disk controllers such as the 
MB8876A, MB8877A, FD1791 
and µPD765. 

• The discrimination function for 
gap and sync fields prevents 
incorrect locking on the gap field. 

• The quick sync function (high 
gain) in the sync field is auto­
matically switched to the stable 
tracking function (low gain) 

• Because the sync pattern detector 
(data: OOH, clock: FFH) and the 
I BM format mark detector control 
PLL gain, the index, ID and data 
fields can be locked onto without 
special control signals. 

• A master clock is generated for 
the floppy disk controller, to pre­
vent spikes when switching be­
tween 8 and 5 inch floppy disks. 

• External circuitry requires very 
few components and no adjust­
ment. 
Internal clock: 7 resistors, 5 capa­

pacitors, 1 crystal or ceramic 
resonator 

External clock: 5 resistors, 3 capa­
citor 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Condition Value Unit 

Power Supply Voltage Yee 7 v 

Input Voltage V1N 7 v 

Power Dissipation Po TA~75°C 550 mW 

Storage Temperature TsTG -55 to +125 cc 

MF Input Voltage VMF Vee+0.3 v 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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Xl 

DGND 

MB4108A 

DIP-24P-M02 
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PIN ASSIGNMENT 

(TOP VIEW) 

DVcc 

MF 

LO 

21 HO 

Al 

AO 

VCO 

17 A Vee 

e1 

C2 

AGND 

RD 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB4108A BLOCK DIAGRAM 
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PIN DESCRIPTION 

Pin No. Symbol Function 

1 MIN Selects type of floppy disk 
5-inch floppy disk (MIN): High 
8-inch floppy rli5k (STD\· Low 

2 FM Selects the disk density 
Single density (FM system): High 
Double density (MFM system): Low 

3 RR Read data signal for FDC includes clock and data pulse. 

4 OW Data window signal for separating the RR signal into data and clock pulses. 

5 DA Input for indicating a data field when there is no ORO signal. 
When ORO= H, the PLL keeps a low gain. Either RG or DA is used, but not both and the 
unused in is kept low. 

6 ORO Input for Data Request. After mark is detected, PLL is kept as low gain when ORO= H 
(positive edge trigger). 3 bytes data is input, PLL becomes high gain (Free run) when ORO= L. 

7 WCK The µPD765 system FDC write clock pulse is output from this pin 
8-inch/MFM: T = lµs 
8-inch/MF : T = 2µs 
5-inch/MFM: T = 2µs 
5-inch/MF : T = 4µs 

8 CK The FDC clock pulse is output from this pin 
MB8877 A system/8-inch : 2MHz 
MB8877 A system/5-inch : 1MHz 
µPD765 system/8-inch : 8MHz 
µPD765 system/5-inch : 4MHz 

9 CSEL Select the FDC type (On chip pull-up resistor) 
MB8877A, FD1791 system: High 
µpo765 system : Low 

10 X2 Inverting output of the crystal oscillator 
The pin is open when 8MHz external clock is used. 

11 Xl Inverting input of the crystal oscillator 
Input pin when 8MHz external clock is used. 

12 DGND Ground of digital circuit 

13 RD Source read data input from FOO 

14 AGND Ground for analog circuit such as VCO, filter amplifier 

15 Cl An external capacitor is connected to set VCO oscillation frequency 
16 C2 

17 A Vee Power supply for analog circuit such as VCO and filter amplifier. 

18 vco VCO control current input 

19 AO Low pass filter (LPF) output in the VFO circuit 

20 Al Low pass filter (LPF) input in the VFO circuit 

21 HO Output pin to be externally connected to the LPF amplifier. This pin is selected at frequency 
lock after a sync field is detected. High signal decreases VCO frequency and Low signal in· 
crease it (high gain). 

22 LO Output pin to be externally connected to the LPF amplifier. This pin is selected after fre· 
quency lock for phase synchronization. High signal delays the VCO phase and low signal 
advance it (low gain). 

23 MF When free -run mode and high gain mode, MF becomes high. 
After mark is detected, it becomes low and keeps low level during low gain. 

24 DVcc Power supply for digital circuit 

6-11 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 
Min 

Power Supply Voltage Vee 4.75 

Operating Temperature TA -20 

DC CHARACTERISTICS 

Parameter Symbol Condition 

Power Supply Current Ice Vee= 5.25V 

Input High Voltage V1H 
Vee= 4.75 to 5.25V 

Input Low Voltage V1L 
TA = -20 to 75°C 

Input High Current JIH Vee= 5.25V, V 1=2.7V 

Input Current 1, Vee= 5.25V, V 1 = 7.0V 

Input Low Current JIL Vee= 5.25V, V 1 = 0.4V 

Open-circuit Input 
V1p 

Voltage 

Input Low Current JILP V 1=0V 

Vee= 4.75V, 

Output High Voltage * 1 VoH1 loH = -1.2mA 

TA=-20to75°C 

Vee= 4.75V loL = 12mA 

Output Low Voltage *1 VoL1 TA= -20 to 

70°C loL = 24mA 

Short-Circuit Output 
los1 

Vee= 5.25V 

Current*1 TA= -20 to 75°C 

Note: * 1 AV cc and DV cc are connected together. 

*2 The output stage is set high. 

*3 The output stage is set low. 
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Value 

Typ 

5.00 

+25 

Value 

Min Typ 

70 

2.0 

-400 -20 

4.85 5.0 

-1.1 -0.6 

2.7 3.3 

0.28 

0.35 

-30 

Unit 
Max 

5.25 v 

+75 oc 

(Vee= 5V, TA = 25°C) 

Unit Pin name Note 
Max 

100 mA Vee * 1 

v MIN, FM, 
DA, DRQ, f--ex. x1, 

0.8 v RD 

20 µA 

FM,DA, !---

0.1 mA DRQ, X1, 
RD f--

µA 

v 
MIN,CS 

f----1 
mA 

v *2 

f----1 
0.4 v 

RR,DW *3 

0.5 v 
t--

-160 mA *2 



DC CHARACTERISTICS 

Parameter Symbol 

-· 

Output High Voltage *2 VaH2 

Output Low Voltage*2 VaL2 

Short-Circuit Output 
los2 

Current*2 

Output High Voltage*3 VaH3 

Output Low Voltage*3 VaL3 

Output Leakage 
loH4 

Current 

Output Low Voltage VoL4 

Output High Voltage VHH 

Output Low Voltage VLH 

Output High Voltage VHL 

Output Low Voltage VLL 

V cc Free Running 
fFR 

Frequency 

Notes: *2 The output stage is set high. 

*3 The output stage is set low. 

Condition 

Vee= 4.75V, 

loH = -0.4mA 

TA = -20 to 75°C 

Vee= 4.75V loL = 4mA 

TA= -20 to 
75°C loL = 8mA 

Vee= 5.25V 

TA = -20 to 75°C 

Vee= 4.75V, 

10 H = -0.4mA 

TA= -20 to 75°C 

Vee =4.75V, loL = 1mA 
TA= -20 to 75°C 

Vee= 5.25V, V0 = 5.25V 

Vee= 5.25V, 10 = 1mA 

TA = -20 to 75°C 

loH = -1mA 

loL = 1mA 

loH = -0.2mA 

loL = 0.2mA 

6-13 

Min 

2.7 

-20 

2.7 

3.3 

3.8 

1.6 
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(Vee= SV, TA= 25°C) 

Value 
Unit Pin name Note 

Typ Max 

3.3 v *2 

1--
0.28 0.4 v 

WCK, CK *3 

0.35 0.5 v 
t---

-110 mA *2 

3.3 v *2 

X2 
1--

0.28 0.4 v *3 II 
20 µA MF *2 

0.35 0.5 v MF *3 

3.7 v *2 

HO t---

2.0 2.4 v •3 

4.2 v *2 

LO r----1 

1.5 1.9 v *3 

2.0 2.4 MHz 
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AC CHARACTERISTICS 
(Vee = 5V, fx1 = SMHz) 

Value 
Pin 

Parameter Symbol Condition Unit 
Name 

Min Typ Max 

Rising Time t, 3 

CL= 25pF ns 

Falling Time tf 2 

MIN= L 2 
CSEL = H 
MB8876A 

MIN =H 1 

CK Frequency fcK MHz 

MIN= L 8 
CSEL = L 
µPD765 

MIN =H 4 

CSEL= H 50 

Ill 
Duty Ratio DRcK CL =25pF % 

CSEL = L 50 

Rising Time t, 3 

CL= 25pF ns 

Falling Time tf 2 

MFM =H 1 

MIN= L 

MFM = L 2 

WCK Cycle Time Tcv µs 

MFM= H 2 

MIN=H 

MFM = L 4 

MFM = H 250 

MIN= L 

MFM= L 250 

High level Width TwH ns 

MFM = H 500 

MIN= H 

MFM = L 500 

6-14 
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(Vee = 5V, fx1 = SMHz) 

Value 
Pin 

Parameter Symbol Condition Unit 
Name 

Min Typ Max 

Rising Time t, 3 

CL= 25pF ns 

Falling Time tf 2 

MFM = H 1 

DW MIN= L 

MFM = L 2 
Window Pulse Width 

Tw (High level width) 
µs 

MFM = H 2 

MIN= H 

MFM = L 4 

Rising Time t, 3 

CL= 25pF ns 

Falling Time tt 2 II 
MFM= H 0.25 

MIN= L 

- MFM = L 0.5 
RR 

Low-level Width TwL µs 

MFM = H 0.5 

MIN= H 

MFM = L 1 

Time Deviation from 
To 10 

DW Center 

RD High-level Width TwH 50 ns 

DRQ High-level Width TwH 50 

Xl 
External Clock 

DXET fx 1 = 8MHz/9.6MHz 45 50 55 % 
Duty Ratio 
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Fig. 2 - STANDARD EXTERNAL CIRCUITS 

MIN/STD 1 MIN DVee +5V 

FM/MFM MF 

Raw Read LO 
R1 
s.2kn 

Data Window HO C1 
0.0022µF 

Data Area Al 
R4 
1kQ 

Data Request AO 

1/0.5MHz (765) 
0.5/0.25MHz WCK 

vco 

2/1MHz (8877A) A.Vee +5V 
8/4MHz (765) 

8877A/765 C1 

C5 330pF 

H X2 C2 

R7 

H X1 A.GND 

D.GND RD Read Data (FDDI 
R6 6.Skn 

Notes: 1. C3 (±5%), R5 (±1%), otherwise C (±10%), R (±5%) 

2. Since the SM Hz internal and SM Hz external clocks require precision of ±1%, a ceramic resonator can be used when 
WCK and CK do not required a high precision. 
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Fig. 3 - TIMING DIAGRAM 

! 8 INCH, MFM, HIGH GAiN iSYNC FIELDi 

Read Data 
(INPUT) 

Raw Read 
(OUTPUT) 

Data Window 
(OUTPUT) 

c 

2µ5----1 

c 

500n5 250ns 

II 8 INCH, MFM, LOW GAIN 

c c c 

c 

c 

C C D D 

1111111111111111111111111111111111111111111111111111 

FUJITSU 
MB4108A 1111111111111111111111111111111m11111111m1111111 

c 

Read Data _ll ___ __.n~ ______ n __________ n _____ _ 
(INPUT) f---2µ5---i----3µ5----+----4µ5----- '--..... 

Raw Read LJ LJ 
(OUTPUT) c C 

Data Window 
(OUTPUT) 

III 8 INCH, FM, LOW GAIN 

c 

Read Data 
(INPUT) 

c 

Raw Read --+----. ....------. 
(OUTPUT) 

Data Window 
(OUTPUT) 

l? v 
1" 5 500ns 

D c 

Notes: 1. The above times are doubled for 5-inch floppy disks. 
2. C =clock pulse, D =data pulse. 

D 

6-17 

c c D c 

D 



111m~mn~11~m11 
FUJITSU 
111m11~~w1m1m MB41oaA 

PACKAGE DIMENSIONS 

24-LEAD PLASTIC DUAL IN.-LINE PACKAGE 
(CASE No.: DIP-24P·M02) 

.050(1.27} 

MAX 

.10012.541 1. I 
TVP 

.ose:Q°20 

( i.so:g.so l 

© 1988 FUJITSU LIMITED D24016S-2C 

.009~·g20 

(0.9s:g· 50 l 

w195(4.96}MAX 

-+-1118(3.00}MIN 

i----- .020(0.51)MIN 

6-18 

.600(15.24}TVP 

Dimensions in 
inches (milimeters) 
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24-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-24P-M02) 

INDEX 

.050(1.27) 
TYP 

©1987FUJITSU LIMITED F24008S-2C 

The information contained in this document does not convey any 

license under copyrights. patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

View "A" 

.008(0. lBIMAX 

.027(0.SBIMAX 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefully­

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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MAGNETIC DISK HEAD AMPLIFIER 

The Fujitsu MB4111/MB4112/MB4113 is a monolithic bipolar integrated 
circuit optimized for high performance application to disk head systems. 

The MB 4111 /MB 4112/MB 4113 is featured with the following four major 
functions to interface with four magnetic heads. 

*Write Amplifier Circuit 

* Reai:J Amplifier Circuit 

* RAS (safety) Circuit 

*Selection Decode Circuit 

Also, the MB4111/MB4112/MB4113 has three modes, Read, Write and 
Idle. 

The MB 4111 /MB 4113 is suitable for mounting directly on the arm of 
movable disk head. 
The MB 4112 is suitable for mounting on the PC board interfacing the 
fixed disk head. 

ABSOLUTE MAXIMUM RATINGS(*: Referenced to ground) 

Rating Symbol Value Unit 

Supply Voltage Vee 
. 7.0 v 

Supply Voltage VEE 
. -5.5 v 

Operating Temperature Top 0 to +70 oc 

Storage Temperature TsTG -65 to +150 oc 

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum -rating conditions for extended periods may affect device re· 
liability. 

RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min Typ Max 

Supply Voltage 
Vee 5.7 6.0 6.3 v (Read/Write/Idle) 

Supply Voltage 
VEE -4.2 -4.0 -3.8 v (Read/Write/Idle) 

Ambient temperature: 0°C to +70°C 

6-20 

VEE 
HS1 

Vee 
us 
WC 

NC 

NC 

NC 

DX 

DY 

HS2 

VEE 

MB 4111 
MB 4112 
MB 4113 

March 1984 
Edition 2.0 

CERAMIC PACKAGE 
FPT·24C-F01 

PIN ASSIGNMENT 

GND 

WS 

H22 

H21 

H02 

H01 

H32 

H31 

H12 

H11 

cs 
GND 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that· normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 



1111111111111111111111111111111111111111111111111111 MB 4111 
FUJITSU MB 4112 

1111111111111111111111111111111111111111111111111111 MB 4113 

PIN NAMES 

No. Symbol Name 

1 VEE Supply Voltage 

2 HS 1 Head Select 1 

3 Vee Supply Voltage 

4 us Unsafe 

5 WC Write Current 

6 NC Non-connection* 

7 NC Non-connection * 

8 NC Non-connection * 

Note: NCs should be left open any time. 

TEST CONDITIONS 

Parameter 

Supply Voltage 

Head Inductance 

Write Select Voltage 

Chip Select Voltage 

Unsafe Voltage 

Termination Resistor 

Write Current 

Ambient Temperature 

No. Symbol Name 

9 DX Data x 
10 DY Data Y 

11 HS2 Head Select 2 

12 VEE Supply Voltage 

13 GND Ground 

14 WS Write Select 

15 H11 
Head 1 

16 H12 

Symbol Mode 

Vee 
Read/Write/Idle 

VEE 

DC 
Lh Read/Write 

AC 

Write 
Vws 

Read 

Read/Write 
Ves 

Idle 

Vus Read/Write/Idle 

RLl 
Read/Write/Idle 

RL2 

Write 
lwe 

Read 

TA Read/Write/Idle 

6-21 

No. Symbol Name 

17 H31 
Head 3 

18 H32 

19 H01 
Head 0 

20 H02 

21 H21 
Head 2 

22 H22 
-

23 cs Chip Select 

24 GND Ground 

Value Unit 

6.0 ± 1.0% 
v 

-4.0 ± 1.0% 

0 (short) 
µH 

9.0 

3.5 ± 1.0% 
v 

0.0 ± 0.01 

0.0 ± O.Q1 
v 

6.0 ± 1.0% 

6.0 ± 1.0% v 

200 ± 1.0% 
,Q 

100 ± 1.0% 

40.0 ± 1.0% 
mA 

0.0 ± 0.2 

25.0 ± 2.0 oc 



Fig. 1 - TEST CIRCUIT 

Head 2 Head 0 Head 3 Head 1 

MB 4111 1111111111111111111111111111111111111111111111111111 

MB 4112 FUJITSU 
MB 4113 1111111111111111111111111111111111111111111111111111 

GND WS H21 H22 H02 H01 H32 H31 H12 H11 CS GND 

VEE HS1 Vee vs WC NC NC NC DX DY HS2 VEE 

Note: NCs should be left open. 

ELECTRICAL CHARACTERISTICS 

Value 
Parameter Symbol Unit Note 

Min Typ Max 

12 16 20 mA Selected 
Supply Current Ice 

100 µA Non Selected 

-70 Selected 
Supply Current IEE mA 

-45 Non Selected 
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MODE SELECT 

Parameter 

CS Input High Voltage 

CS Input Low Voltage 

CS Input High Current 

CS Input Low Current 

WS Input High Voltage 

WS Input Low Voltage 

WS Input High Current 

WS Input Low Current 

Switching Delay 

Sybmol 

V1HC 

V1LC 

llHC 

l1LC 

V1HW 

VILW 

llHW1 

llHW2 

l1LW 

tso 

TOTAL HEAD INPUT CURRENT 

Parameter Symbol 

Input Current 111 

Input Current 112 

Input Current 113 

Mode 

Idle 

Read/Write 

Idle 

Read/Write 

Write/Idle 

Read/Idle 

Write/Id!& 

Write/Idle 

Read/Idle 

All Modes 

Mode 

Write 

Read 

Idle 
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Value 
Unit Note 

Min Typ Max 

5.7 6.0 6.3 v -50µA<lcs<OµA 

0.0 0.35 0.7 v 

-70 µA 

-1.3 -1.0 -0.6 mA Vcs = OV 

3.2 3.5 3.8 v 

0 0.1 0.2 v 

0.7 2.8 mA Transition 
Unsafe OFF 

0.7 3.5 mA Transition 
Unsafe ON II 

0.1 mA 

500 ns 

Value 
Unit Note 

Min Typ Max 

3.0 mA VcT = 3.5V 

0.16 mA VcT = OV 

0.5 mA VcT High or 
Low 



HEAD SELECT 

Parameter 

HS Input High Voltage 

HS Input Low Voltage 

HS Input High Current 

HS Input Low Current 

Switching Delay 

II HEAD SELECTION TABLE 

Head No. cs HS1 

- High -

0 Low High 

1 Low Low 

2 Low High 

3 Low Low 

Symbol Condition 
Min 

VIHH TA= 0°C to +70°C -0.96 

VILH TA= 0°C to +70°C -1.85 

l1HH 

llLH 

tsoH 

HS2 

-

High 

High 

Low 

Low 
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Value 
Unit 

Typ Max 

-0.81 v 

-1.65 v 

240 µA 

30 µA 

100 ns 
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READ MODE 

Parameter 

MB4111 
MB 4113 

Differential Gain 
MB4112 

Common Mode Rejection 
Ratio 

Power Supply Rejection Ratio 

Band Width 

MB4111 

Channel Noise 
MB 4113 

MB 4112 

Input Current 

MB 4111 
Input MB 4113 
Capacitance 

MB 4112 

MB4111 
Differential Input MB 4112 

Resistance 
MB 4113 

MB 4111 
Output Offset MB 4113 
Voltage 

MB4112 

Unsafe Current 

MB4111 

Dynamic Range MB 4113 

MB4112 

Channel Separation 

Common Mode Output 
Voltage 

Symbol 

Av 

CMRR 

SVRR 

BW 

Vn 

l1N 

c, 

Ro 

VoFF 

lu 

D 

s, 

Vo 

Value 
Condition Unit 

Min Typ Max 

22.0 35.0 46.0 
V1N = 1mVp-p, ov 
DC, f = 300KHz 

VIV 

5.0 9.0 12.5 

V1N = 5mVp-p, OV 
45 dB 

DC, f ~ 5MHz 

V1N = OV, f ~ 5MHz 45 dB 

Z1N = on (-3dB) 35 MHz 

V1N = OV, 
5.4 

z,N =on, 
10MHz Power Band 

µV RMS 

Width 
20 

VIN= OV 40 µA 

18.8 
pF 

16.0 

585 750 915 
n 

380 480 580 

-100 100 
mV 

-50 50 

Vus = 6.0V, lwc = 45mA 40 45 mA 

DC input voltage where 6 
gain is 90% of gain with mVp-p 

0.5 mVp-p input signal 30 

See Note 40 dB 

-0.75 --0.60 -0.45 v 

Note: V1N = lmVp-p, f = 300KHz, 3 Channel driven. 
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WRITE MODE 

Parameter Symbol Condition 

Write Current lwc 

Current Gain A, lwc = 50mA 

Write Current Voltage Vwc lwc =45mA 

Differential Input Voltage V1N 

DX DY Input Current l1N 
-0.75V ~ V DX ~ -0.45V 
-0.75V ~ V DY ~ -0.45V 

L = 7µH, 

Unsafe Current lus 
f = 1.2MHz, lwc = 20mA 

L = 9µH, 

II 
f = OMHz, lwc = 30mA 

Head Current Transition Time tT 
L= OµH,f= 5MHz 
lwc = 50mA 

Head Current Hysterisis tHY 
L = OµH, f = 5MHz 
lwc = 50mA 

Unselected Head Current lop 
L = 9µH, f = 2MHz, 
lwc = 50mA 

L = 9µH, 
MB4111 f = 6.0MHz to OMHz 

MB4112 L = 7µH, 
Unsafe Switching f = OMHz to 1.2MHz 

Delay Time 
tusD 

L = 5µH, lwc = 30mA 

MB4113 
f = 7.5MHz to OMHz 

L = 3.5µH, lwc = 15mA 
f = OMHz to 3.0MHz 

MB4111 lwc =45mA 

Differential MB 4113 L= 9µH 

Head Voltage VDIF 
lwc =45mA 

MB 4112 
L = 9µH 
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Min 

0.95 

VEE+0.3 

0.225 

-2.0 

20 

0.5 

0.3' 

6.2 

8.0 

MB 4111 1111111111111111111111111111111111111111111111111111 

MB 4112 FUJITSU 
MB 4113 1111111111111111111111111111111111111111111111111111 

Value 
Unit 

Typ Max 

50 mA 

VEE+1 v 

v 

2.0 mA 

0.1 

mA 

5 10 ns 

2.0 ns -

1.5 mA 

4.0 

1.0 

µs 

4.0 

1.0 

7.2 

v 
9.0 
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WRITE CURRENT WAVEFORMS 

Conditions: L = 9µH, lwc = 40mA 

MB 4111 

r 
J_ 

1 ~ 

I 
50ns/div 

Conditions: L = 7µH, lwc = 40mA 

MB 4111 

i _L 

f 
t-' 

50ns/div 

1 
1 

"'- ...... 

t 
I 
' "-

MB 4112 

20mA/div t ~ -<: t ~ ..... 

50ns/div 

MB4112 

20mA/div f 1 
1 l 

l """--'i 

50ns/div 
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DISK HEAD APPLICATION NOTES 

MB 4111 111111rnm1111111m111111111111111111111111111111 

MB 4112 FUJITSU 
MB 4113 1111111111111111111111111111111111111111111111111111 

*BIDIRECTIONAL DATA BUS DRIVER 

Data X 

Data Y 

*RL network may be used to null 
out line capacitance in operating 
freq. range. 

200fl 

6mA i ., 
I 

200fl 

ECL 
DRIVER 

L -- - - -- - - --only during write 

Read Data 

Write Data 

*USAGE IN COMBINATION WITH MB 4316 (BUS SWITCHING CIRCUIT) 

MB 4111/4112/4113 

20on 

20on 

DX DY WC G1 
WD 

Write Data MB 4316 Read Data 

WD GNDOUT RWD RWC VEE2 VEE1 

RL RL 
REXT1 140&1 120H i2on 
1oon REXT2 

-12V -5.2V +6V 

Note: NCs should be left open. 
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MB 4111 
MB 4112 
MB 4113 

Unsafe Current 

Vee 

*FAULT DETECTION CIRCUITRY 

MB4111/4112/4113 BLOCK DIAGRAM 
CE, 

~- ~ ~vR 
~~ 

~ c 

L----1 _l CEW 1 

~-~~ 
L..'..:.'.::._.-

CER 1 

HS, 

HS, 

CE, 

CERi t-----t--T-r-+---------. 

CE, 

CEW1 

CERi ~---;_ _____ _J 
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GATED 
CURRENT 
SINK 

+6_QV Supply 

Circuit Unsafe 

Multi Chip Select 

---------, 
' 
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PACKAGE DIMENSIONS 

MB 4111 
MB 4112 
MB 4113 
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24-PAD CERAMIC (FRIT SEAL) FLAT PACKAGE 
(CASE No. : FPT-24C-F01) 

~ ~ 
INDEX D 

.050(1.271-1 (.__ ___ji .010(0.254) 
TYP .020(0.508) 

.550(13.97)TYPE 

.390(9.91) 

1 · .406(10.31) 

I .... 

n 
.260(6.60) 
.280(7.11) 

-1 
I 

.900(22.86)TYP 

.272(6.91) 

.400(10.16) 

.003(0.08) 

.008(0.20) 

.100(2.541 MAX 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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MAGNETIC DISK 
HEAD AMPLIFIER 

MAGNETIC DISK HEAD AMPLIFIER 

The Fujitsu MB 41174 and MB 41184 are magnetic disk head amplifiers 
with Zener-zapped write current sourse for 4-channel head, MB 4117-6 and 
MB 4118-6 for 6-channel. 

Their logic interface level is TTL level and their packages are suitable for 
mounting directly on the arm of movable disk head. 

MB 4118 has on-chip dumping resistors for each channel. 

• Four major functions to interface with magnetic heads: Write Amplifier/ 
Read Amplifier/RAS (safety)/Selection Decode 

• Three modes: Read/Write/Ide! 

• Power Supply Voltage: +5 V and +12 V 

• Logic interface level: TTL compatible 

• On-chip Zener-zapped write current source. 
Its current can be adjustable with external resistor. 

• On-chip dumping resistors (MB 4118 only) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Supply Voltage V12 14.0 v 

Supply Voltage Vs 6.0 v 

Operating Ambient Temperature TA 0 to +70 oc 

Storage Temperature TsTG -65 to +150 oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB 4117-4 
MB 4117-6 
MB 4118-4 
MB 4118-6 

August 1988 
Edition 2.1 

F ·. 
• .. ··~ 

(MB 4117-4/MB 4118-4) 
CERAMIC PACKAGE 

FPT-24C-F01 
DIP-22P-M03: Sae Paga 8 
FPT-24P-M02: Sae Paga 9 

(MB 4117-6/MB 4118-6) 
PLASTIC PACKAGE 

DIP-28P-M02 
FPT·28C-A01: Sae Paga 11 

PIN ASSIGNMENT 
M64117-4/MB4118-4 

HS1 

v,, 
RCT 
VCT 

H2X H3X 

NC 

NC 
ROX wus 

Vs 

DIP-22P-M03: Sae Page 8 
FPT-24P-M02: Sae Paga 9 
FPT-28C·A01: Sae Page 11 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB 4117-6 

llllMlllllllll~lllllllllilllllll~lll~l~l~ll == 2Ut.: 

MODE SELECT 

CD R/W 
H 
L H 
L L 

NOTE) H: High Level 
L: Low Level 

Fig.1-BLOCK DIAGRAM OF MB4117/MB4118 

RCT VCT 

RDXo------1 POST READ 

wus 

WRITE 
UNSAFE 
CIRCUIT 

DETECTOR 

WRITE 
ENABLE 

1------<> HOX 
1------<> HOY READ ENABLE 

ROY 0----1 AMPLIFIER t--+-----t 
1-----<> H 1 X 

DIFFERENTIAL I-----<> HlY 
WDI0---------1------1 READ 

AMPLIFIERS 
AND 

WRITE 
CURRENT 
SWITCHES 

HSO o-----t 

1------<> H2X 
l----OH2Y 

Hs1 s~C~gT1----1-----./I 
I-----<> H3X 
t------<> H3Y 

HS2*o---__, 

Mode 
ldel 
Read 
Write 

(6 CHANNELS) 
I-----<> H4X * 
I-----<> H4 Y * 

C~~~~~T I-----<> H5X * 
SOURCE i---------1 l----OH5Y* 

0 
WC 

_____ _, 

NOTE:•Only for MB 4117-6/MB 4118-6 

HEAD SELECTION TABLE FOR MB 4117-4/MB 4118-4 
Head No. HSO HS1 

0 Low Low 

1 High Low 

2 Low High 

3 High High 

HEAD SELECTION TABLE FOR MB 4117-6/MB 4118-6 
Head No. HSO HS1 HS2 

0 Low Low Low 

1 High Low Low 

2 Low High Low 

3 High High Low 

4 Low Low High 

5 High Low High 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 
Min 

Power Supply Voltage (Read/Write/Idell V12 10.8 

Supply Voltage (Read/Write/ldel) V5 4.75 

High-level Input Voltage V1H 2.0 

Low-level Input Voltage V1L -0.3 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted.) 

Parameter Symbol Condition 
Mode* 

151 I 

1121 I 

Power Supply l5R R 

Current 
l12R R 

lsw w 

l12w w 

CD Input lcoH Vc0 =2.0V I 

Current 
lcDL Vco = 0.8 V R/W 

R/W Input IR/WH VR/W = 2.0 V 1/R 

Current 
IR/WL VR/W = 0.8 V l/W 

HS Input 
IHSH VHso,HsO,(HS2) = 2.0 V l/R/W 

Current 
IHSL VHSO,HS1,(HS2) = 0.8 V l/R/W 

WDI Input 
IWDIH Vwo1 = 2.0 V l/R/W 

Current 
lwDIL Vw 01 = 0.8 V l/R/W 

HEAD Input 
IHI Vc0 =2.0V I 

Current 
IHR VR/W = 2.0 V R 

NOTE: *I: Idle, R: Read, W: Write 
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Min 

-

-

-

-

-

-

-

-0.4 

-

-0.4 

-

-0.4 

-

-0.4 

-

-

Value 

Typ 

12.0 

5.0 

MB 4117-4 1111111111111111111111111111111111111111111111111111 

MB 4117-6 FUJITSU :: =~~==i 1111111111111111111111111111111111111111111111111111 

Unit 
Max 

13.2 v 

5.25 v 

V5+0.3 v 

0.8 v 

Value 
Unit 

Typ Max 

17 28 

17 28 

14 25 
mA 

34 50 

20 30 

20+1w 30+1w 

- 0.1 
mA 

-0.2 -

- 0.1 
mA 

-0.2 -

- 0.1 
mA 

-0.2 -

- 0.1 
mA 

-0.2 -

- 0.1 mA 

25 45 µA 



II 

1111111111111111111111111111111111111111111111111111 MB 4117-4 
FUJITSU MB 4117-6 

1111111111111111111111111111111111111111111111111111 ttB :n::: 

READ MODE 
(Recommended operating condition unless otherwise noted.) 

Parameter Symbol Condition 

Differential Voltage 
Av 

V1N = 1 mVpp, f = 300 kHz 
Gain RL = 1 kQ 

Band Width Bw V1N = 1 mVpp, RL = 1 kn (-3 dB) 

Input Noise Voltage Vn 
TA= 25°C, 
Bw = 1 to 10 MHz 

Input Capacitance C1 f = 5 MHz 

Differential Input 
MB4117 

Registance 
Ro 

MB 4118 

Single-End Output 
Ro f = 5 MHz 

Registance 

Rox. Rov 
VRox 

Output Voltage 
VROY 

Output Offset 
VoFF Voltage 

Dynamic Range D f = 5 MHz 

Common Mode 
CMRR f = 5 MHz, V1N = 100 mVpp 

Rejection Ratio 

Channel Separation CSP f = 300 kHz, V1N = 1 mVpp 

Power Supply 
PSRR1 f = 5 MHz, V5 = 100 mVpp 

Rejection Ratio 
PSRR2 f = 5 MHz, V12 = 100 mVpp 
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Value 
Unit 

Min Typ Max 

80 100 120 VIV 

30 - - MHz 

- - 5.4 µVrms 

- - 23 pF 

2 - - kQ 

525 750 975 n 

- - 100 n 

5.0 - 7.0 v 

-480 - +480 mV 

6 - - mVpp 

50 - - dB 

45 - - dB 

45 - - dB 

45 - - dB 



WRITE MODE 
(Recommended operating condition unless otherwise noted.) 

Parameter Symbol Condition 

Plastic 
Write Current lw 

Ceramic 

Write Current K* lw = 18mA, K= lw x Rwc 
Constant 

Head Differential 
Vo1F L = 10 µH, lw = 45 mA 

Voltage 

Write Unsafe 
L= 10µH, lw =8mA 

Switching Output VusL 
Voltage 

fwo1 = 2.5 MHz, lus = 8 mA 

Write Current t, 
L = 0 µH, lw = 45 mA 

Transition Time tf 

Write Unsafe L = 10 µH, lw = 50 mA 
Switching Delay Time tus fwo1 = 5.0 MHz to 0 MHz 

NOTE: *K = lw x Rwc (External resistor setting write·current.) 

6-35 

Min 

8 

8 

128 

6 

1.0 

MB 4117-4 
MB 4117-6 
MB 4118-4 
MB 4118-6 

Value 

Typ Max 

30 

50 

140 152 

8 

0.5 

20 

8.0 

11111111111111111111111m11111111111111111111111111 

FUJITSU 
1111111111111111111111111111111111111111111111111111 

Unit 

mA 

v 

v 

v 

ns 

µs 
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12V 

V5 GND 

5V 

CD R/W 

Fig. 2 - MEASUREMENT CIRCUIT (MB 4117-4) 

WDI HSO HS1 WC WUS RDX 

Rwc 1kn 

MEASUREMENT CONDITIONS 

Parameter Symbol Condition Value 

V12 12 ± 0.24 
Power Supply Voltage Read/Write/Idle mode 

V5 5 ± 0.1 

DC 0 
Inductance of Magnetic Head LH Read/Write mode 

AC 10 

Read/Write mode 0.2 ± 0.2 
CD Voltage Vco 

Idle mode 3.3 to 5.0 

Write/Idle mode 0.2 ± 0.2 
R/W Voltage VR/W 

Read/Idle mode 3.3 to 5.0 

VHSO 
0.2 ± 0.2 

HS Voltage 
VHS1/ 

Read/Write/Idle mode 

(HS2) 3.3 to 5.0 

0.2 ± 0.2 
WDI Voltage Vwo1 Read/Write/Idle mode 

3.3 to 5.0 

Ambient Temperature TA Read/Write/Idle mode 25 ± 2.0 
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RDY 

Unit 

v 

µH 

v 

v 

v 

v 

oc 



PACKAGE DIMENSIONS (MB 4117 -4/MB 4118-4) 

24-PAD CERAMIC (FRIT SEAU FLAT PACKAGE 
(CASE No. : FPT-24C-F01) 

n n n n n n n 

-,c'::::::: t== INDE~i D 
T',==i F= 

.05011.27) 
TYP 

.017±.003 
(0.43±0.08) 

.550(13.97)TYPE 

I .398±.008 I 
(10.11 ±0.20) 

© 1987 FUJITSU LIMITED F24002S-2C 
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II 
.270±.010 
(6.86r25) .900(22.8 

I 
.315~:g:; 
(8.00~~-~~) 

.005~:gg; 
l 

(0.127 ~g:g~) 

- 1----.100(2.54 

MB 4117-4 
MB 4117-6 
MB 4118-4 
MB 4118-6 

6)TYP 

)MAX 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

111111111111111111111111111111111111111m1111111111 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (MB 4117-4/MB 4118-4) 

PIN ASSIGNMENT 

DIP-22P-M03 

.050(1.27IMAX 

.100(2.54)TYP_j____J 

22-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-22P-M03) 

.047~~, 2 ( 1.20~~· 30 ! 

1- .019±.003 
(0.48±.008) 

©1987 FUJITSU LIMITED D22010S-3C 
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.400±.010 
(10.16±0.25) 

Dimensions in 
inches (millimeters) 



MB 4117-4 
MB 4117-6 
MB 4118-4 
MB 4118-6 

llllllllllllllllllllllllllllllllllllllllllllllllllll 
FU.JITSU 

111111111111111111111111111111111111111m1111111111 

PACKAGE DIMENSIONS (MB 4117 -4/MB 4118-4) 

FPT-24P-M02 

INDEX 

11 

24-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-24P-M02) 

,,fnoooornnoo&-1 ,.,\;., """ 
.050(1.27) ~'i'' .......... ~ ........ T 
TYP L J .018±.004 9 008 --- (0.45±0.1) .o3 ±. 

(1.0±0.2) 

©1987FUJITSU LIMITED F240085·2C 
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PIN ASSIGNMENT 

ADX 

"'° HSI 

VCT 

H3X 
H3V 

NC 

NC 

wus 
v, 

.002(0.05)MIN 

J'"To"' 
.362±.012 

~J" 
View ''A" 

.008(0.18)MAX 

.027(0.68)MAX Dimensions in 
inches (millimeters) 

II 
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PACKAGE DIMENSIONS (MB 4117-6/MB 4118-6) 

INDEX 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-M02) 

I 
.543±.010 

lf'o.-----_,,_---+-------ll]'~l 
t-1 ·----1.407~:g~~(35.73~g:;i----~-1 

~=~'""~'1 
l_J .195(4.96)MAX 

ir 111 ~.118(3.0)MIN 
.10012.541 ~ L .oso•Q°20 .orn±.oo3 -t-1 
TYP I I - ---H--(0.46±0.08) .020(0.51 )MIN 

11.52~g· 5 1 

©FUJITSU LIMITED 1986 02B006S·2C 

6-40 

.600(15.24)TYP 

Dimensions in 
inches (millimeters) 



MB 4117-4 
MB 4117-6 
MB 4118-4 
MB 4118-6 
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PACKAGE DIMENSIONS (MB 4117-6/MB 4118-6) 

PIN ASSIGNMENT 

co!!!I 
GNO 

HOX 

"'" H1Y 

H2X 

H2Y 

R/W 
WC 
NC 12 

ROX 

ROY 

26 

25 
24 

23 

TOP VIEW 21 

20 

19 

"" 
RCT 

VCT 

H5X 
HSY 

H4X 
H4Y 

H3X 

H3Y 
wus 
vs 

FPT·28C·A01 

INDEX AREA 

\_ 

.050(1.27) 
TYP 

28-LEAD CERAMIC (FRIT SEAL) FLAT PACKAGE 
(CASE No.: FPT·28C·A01) 

.300L50 
(7.62±1.27) 

) .. oo"' 
Ml 

5.60) 
N 

.500±.010 
(12.70±0.25) 

---t 
.300±.050 

(7.611.27) 

~ _j 011+.003 (0 43+0.oa) 
. -.002 . -0.05 

.650±.005 
(16.51±0.13) 

.720±.010 
(18.29±0.25) 

r-

1 
.380±.008 

_J0.20) 

__j .008(0.20) 
MIN 

.110(2.79) 
MAX 

© 1987 FUJITSU LIMITED F28009S·2C 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FU.JITSU 

11111111111111111111111111111111111111111111111 MB4313 
READ/WRITE BUS DRIVER/RECEIVER 

DSTV84-059 
July 1984 

The Fujitsu MB4313 is designed for driver/receiver as an interface part 
between magnetic disk drive and control unit. The MB4313 transfers the 
read-out singal from disk head to control unit, and write signal vice 
versa. 

BLOCK DIAGRAM PIN ASSIGNMENT 
(TOP VIEW) 

INl OUTl IN4 1 16 IN3 

OUT2 IN6 2 lS I N2 

OUT3 INS 3 14 INl ___,..._ IN3 
Dri'ler Receiver OUTS 4 13 OUTl 

IN4 -I r-- OUT4 OUT6 s 12 OUT2 

I N2 OUT7 6 11 OUT3 

OUTS 7 10 OUT4 
INS OUTS GND 8 9 VEE 

OUT6 

t-1 OUT7 
Driver Receivetj 

..._, OUTS 

IN6 
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INPUT/OUTPUT CONDITIONS 

Value 
Parameter Condition·s Symbol Unit 

Min Typ Max 
Input Voltage TA= 0°C -1. 87. -0.86 v 
Pin:l,3,14,16 

TA=25°C Vrn .:a: as -0. 81 y 

TA=70°C 1--=-r. 82r -0. 7 v 
Input Current Im 13 mA 
Pin: 2, 15 
Output Current I our 5 mA 
Pin:4,5,12,13 
SuppTy VoTtage \TEE -5. 46 -5. 2 -4. 94 -'{ 

Operating TA 0 +70 oc 

~ 
Temperature 

ELECTRICAL CHARACTERISTICS 
{VEE=-5.2V±5% at TA=O to 70 °C, otherwise noted.) 

DC Characteristics 
lDeviation : ±2% 

Value at TA=25±2°C Value at TA=O to 70°C 
Parameter Conditions Symbol Unit 

Min Typ Max Min Typ Max 

Output Voltage v rn1=V1 N5=VHnin, Vo111 -10 mV 
V rn3=V1tnax • 
v I N4 =V1mi n Vo511 -10 mV 

Vo311 -0. 8 -1. 0 -0. 6 v 

Vo711 -0.8 -1. 0 -0.6 v 

m 



I 
ELECTRICAL CHARACTERISTICS {Cont'd) 
(VEE=-5.2V±5% at TA=O to 70 °C, otl wise noted.) 

DC Characteristics (Cont'd) 
_{_Deviation : ±2% 

Value at TA=25±2°C Value at TA=O to 70°C 
Parameter Conditions Symbol Unit 

Min Typ Max Min Typ Max 

Output -\ToTtage VJN1-VJN5-Vftnin• Vo2H -10 mV 
v rrn=VLmi n, 
Vrn4=V1tnax Vo611 -10 mV 

Vo411 -0.8 -1. 0 -0. 6 v 

Vom1 -0.8 -1. 0 -0.6 v 

VIN1=V1N4=VLmax• Vo1L -0. 51 -0. 7 -0.4 v 
V JN5=V JN3=V11mi n 

Vo3L -1. 32 -1. 6 -1. 0 v 

t VIN1= V IN3-VLmax • Vo2L -0. 51 -0.7 -0.4 v 
v JN5=V JN4=V1mi n 

Vo4L -1. 32 -1. 6 -1.0 v 

VJN1=VJN3=V1tnin• Vo5L -0. 51 -0.7 -0.4 v 
V rn5=V JN4=VLmax 1--rr--

Voll -1. 32 -1. 6 -1.0 I/ 

V INl = V JN4=V1-tnax • Vo6L -0. 51 -0.7 -0.4 v 
V IN5=V rn3=Vlmax 

Vo8L -1. 32 -1.6 -1. 0 v 

In put Current VJN1=VHnax I I Nl 20 100 µA 

V IN5=V~h1ax lIN5 20 100 µA 

Vrn3=V1-tnax• I I N3 20 400 µA 
v INl =V rn4=VLmi n 

VI N4 =V1-t11ax I IN4 20 400 µA 
Vrn1=V1N4=VLmin 

... -



ELECTRICAL CHARACTERISTICS {Cont'd) 
{VEE=-5.2V±5% at TA=O to 70 °C, otherwise noted.) 

DC Characteristics {Cont'd) 
JDeviation : ±2% 

Value at TA=25±2°C Value at TA=O to 70°C 
Parameter Conditions Syrnbo l Unit 

Min Typ Max Min Typ Max 

Input Current R=43Un±2% IrNZ• 
I I Nii 

10. 1 B. 5 12. 1 ITIPI 

-SupPJy--C-urrent VIN1=VINs=Vttnax• IEE 72 110 mA 
VI N3=V11rnax, VI N4 =VLmax 

AC Characteristics 
_{_Deviation : ±2% 

t 
CJ'I 

Value at TA=25±2°C Value at TA=O to 70°C 
Parameter Conditions Symbol Unit 

Min Typ Max Min Typ Max 

Propagation D2lay V Itll = V rn5=VLmax • tdl 12 ns 
Time VINJ=-1. 29V, 

VI N4=V I NA, td2 12 ns 

Output Ti ming : ~- 12 ns 
Vo2.Vo4,VoG.Voa as 
VouTC· td4 12 ns 
Vo1.Vo3,Vo5.Vo7 as 

Rise Time VQUTC· tr1 8 ns 

tr2 8 ns 

TaTI Time tn 8 ns 

tn 8 ns 

II 



GND _..__ GND 

Rl 
Vrn1 Irn1 INl OUTl l--__ v_o1_,'v\N'/' 

vitv•---1_,.I N_2-+ r N2 ouT2 1----v_o2_.11 

NOTE 

R2 

Rl, R2 

V IN3 I IN3 I N3 

VrN4 lrN4 IN4 

V INS I} NS I NS 

I IN6 I IN6 

R3 thru R6 
R7 thru RlO 

430 n ±2% 
51 n ±2% 

: 1 kn ±2% 

OUT3 i----v_o_3 __, v 

ouT 4 i----v_o_4 _,,,vV1rr-• 

OUTS f----V-"'o..;;...s---t\,VV1rR_s, 

OUT6 l--__ v_o6_,Vl'N' R6 

OUT7 1----V...;:o..;;...7--"NV\'v--R 91 

OUTS Vos 

RlO 

Test Temperature Test Voltage 
TA ( °C) VHmax (VJ V1tni n (VJ V1.max (VJ VLmin (VJ 

0 -O.S6 -1. 15S -1. 49 -1. 87 

25 -0. 81 -1. 105 -1. 475 -1. S5 

70 -0. 7 -1. 035 -1. 44 -1. 82S 
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GND 

VTH(V) 

-1. 32 

-1. 29 

-1.22 



less than 2 ns 

H, -o 88V 
I ;1 . 

~ -1.06V 

VI NA 

--;H td3 

11 
50% i' Vourn 

20% 
1Wtf2 

[Ht 
80% 

I 
I 

0% I 
I ' . I 20% 

Vourc 

r'd4 
Ill 
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1&LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16CC02) 

I 
.26416.711 
.23117.141 

i 
i 

.30517.751 

.32518.261 

,--.-..,.-...-....-,...-.,--,--.,-,.----.,-,~r-r~:-1"-~~~t I 
.754119.151 

.788120.021 

.02010.511 

.05011.271 

.01310.331 

.02310.581 
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.20015.081MAX 

.12013.051 

.15-013.811 

l 
cr'-1s' 

.ooom.2c~ t 

.01410.361 

Oim•n$1ons 1n 
inchtt (mill1meters) 

DSTV84-059 
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FUJITSU 

MB4316 

DRIVER/RECEIVER FOR DISK HEAD AMP. 

DSTVSJ-065 
August 1983 

The Fujitsu MB4316 is designed for the MB4111/MB4112 Disk Head 

Amplifier's Driver/Receiver. 

Features 

• Data inputs and Control inputs are CML 

level inputs. 

• On-chip Write Current Source which is 

adjustable by changing an external resister. 

Maxium Ratings 

Parameter Symbol Rating Unit 

Supply voltage VEEl I 
-7.0 - 0 v 

VEE2 -15.0 - 0 v 

Output terminal Vee 0 - 9.0 v voltage 

Input voltage VIN I -5.0 - 0 v 

Write Current Iwc 0 - 60 mA 

Power 
Pn 580 mW Dissipation 

Operating Ta 0 - 70 oc. 
Temperature 

S.torage Tstg -55 - 150 oc 
Temperature 
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Package 

CERAMIC PACKAGE 
DIP·16C-C02 

• 



Recommended Operating Conditions Pin Assignments 

Parameter Symbol I Value Unit 

Supply Voltage VEEl I -5. Z:!:5% v 
I Gl 

I 

1-12.0±5% ' VEE2 v 
I 

G2 

Output Terminal I 
Voltage vcc I 6.0±5% v 

I 

External 
I 

REXTlJ I 700±2% Q 
Resistance I WC 

Block Diagram 

r----~'l-l£f :_1 
r ,___,_-i Driver I Receiver 

(Write Data) 
WD 
WD 

1 

2 

3 

4 

5 

6 

7 

8 

RD : OUT 

' I 
Source 

L ________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

--i-______ j__ __ i ___ j 
6 GND~ 6 
WC l VEEl 
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16 OUT 

15 OUT 

14 RD 

13 DY 

12 DX 

1i WD 

10 WD 

9 VEEl 

(Read Data) 



Pin Function Table 

Pin No. I Symbol I Functions 

1 I VEE2 I Power Supply ( -12 V) 

2 
I 

Gl !Gain of output Amplifier (Receiver) is specified with I 

I 1an External resister between Gl and G2. 

3 I G2 

4 I Rwn f This input specifies Data level in write mode. 

5 I WT WC switch. When it is at CML low level, we is active. 

6 I WC j Wn.te Current Source Out:put 

7 Rwc Write Current is specified with resister between Rwc 
and VEE2 (See Block Diagram) 

(Iwc;;,S.4V/RExT2) 

8 GND Ground 

9 
I 

VEEl Power Supply (-5.2V) I 
10 WD Write Data, driven by complementary signal of CML level 

11 WD 

12 DX Data Bus 

13 I DY 

14 RD Read/Write mode Switch. When it is at CML low level, 
read mode is selected, and at high level, write mode is 
selected 

15 OUT Output for read data 

16 OUT 
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Electrical Characteristics 

(VEE1=-5.2V.VEE2=-12.0V.Ta=25°C) 

I Symbol I 
[Measure-J I I l I 

Parameters Conditions 
1
ment , MIN I TYP l MAX J Unit 

1Diagram ! 
' ' 

Power IEEl IVEE1=-5.46V.VEE2=-12.~V ' 1 I - I - 1 65 mA I ! 
supply 

IEE2Ri i i i 15 ' 1 - - i mA 
Current i I 

IEE2W! i 1 I - I - Tio mA 
I 

Input IIIID jvEEl= !VRD=-0.81V.V WT= I 1 I - I - I o.2 I mA I I 
Current Irwn i -5.46Vl-l.71VlVwn=-0.81V l 1 I I I o.9 I mA - -

- ' VEE2= I l - I 1 I - - I o.9 ! mA 1IWD I -12.6vL Vwn=-0.SlV I 
-f l I 1 I I I 0.151 mA Irwr VR!)=-1.71.VWf=-O.SlV! - -

Output vwc VRD""-0.89V, Vwr=-1. 75V i 1 4.9 5.41 5. 9 i v 
Voltage 

VDXH VRD=-0.96V!Vwn=-0.96V I 1 -0.591 - l-o.45! v 

VDXL Vwr=-l.65Vf vwn=-0.96v I l -o. 75/ - -0.6lj v 

VDYH l r 1 
I I I I v I 1-0.59j - i-0.45/ 

Von I l Vwn=-O. 96V I l -o. 75 - -0.6lj v 
DxDy 

I 
Diff erencial jVXYj jvDx-VDY I 1 160 - - mV 
Output Vol tag~ 

Voltage Gain Av / v1 =lOOmVpp, f=5MHz I 2 ! o.951 i.1 1 i.25\ V/V 

Ill 
Band Width BW 2 30 

I 

MHz - -
Delay Time tPLHl WT+ RWC 3 I - - 350 ns 

tPMLl 3 - I - 100 ns 

tPLH2/RD +DX, DY l 4 I - I - 200 ns 

tPHL2 4 I - - ioo I ns 

6-52 



Measurement Diagram 

1. 

2. 

-12.ov 

l 
2 

1oon 3 
4 
5 
6 
7 
8 

140n 
7?7 

-12.0V 

Vee 
6.0V 

t 
12012 !! 120n 

20012 

~ 
v~VRD ~ j 

i~1-----: ~ lOOn j I 

i~ ;: j 20012*7 1 
9 2:n l 

~ IEEl 

-0.6V 

6.0V 

12012 

16 
15 
14 .33µF 
13 .33µF 
12 
11 
10 -f=SMHz 

VO 
Av= Vi 

9 
2ooni fiosc 

=lOOmVpp 

-5.2V 
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3. 

-12.0V 6.0V 

I 120n ~I ~1200 
1 16 
2 15 
3 14 2oon 

son 4 13 t loon I P.G0 ~ 
5 12 

I 6 11 

"'""' 7 10 ~ 
I I I 20on l "1"r ...... 8 9 

tl~r. 
-12.0V -5.2V 

4. 

-12.ov 6.0V 

120n 120n 

• 1 16 
2 15 
3 14 
4 13 
5 12 
6 11 
7 10 
8 9 

i ,7,, 
-12.0V -5.2V 
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son 

-0.89V 
WT 

: 50% ' 50% 

' ' ' ' ' _, ,-
tPHMl ! 

i 
'------'·-~-------- --· 

-'. , - -l.75V 
' I 

~---; tPHLl 

50% 

RWC 

Input: 
P.R.R. 1.5 MHz 
tr=tf=lO ns 

Output Bias 

Vwn V WD 

DX -0.89V -1. 75V 

DY -1. 75V -0.89V 

P.G Input ; 
P .R.R.: 1.5 MHz 
tr=tf=lO ns. 

,.----. -0.89V 

50% 
' -1. 75V 
' RD I 
I 

tPMI.2-i :- tPLH2 
DX ' 

(DY) 
50% 



Package Dimensions 

16-LEAO CERAMIC (CEROIP) DUAL IN-LJNE PACKAGE 
(CASE No.: DIP-16C·C02) 

i'F'"'=::;...----, ......:, 

.264(6.711 

.281(7.141 
I 

.305(7.751 

.325(8.261 

I' I 

i 
L.....! l_J L.....! L.....! L-.J l__J w 

1
---' 

,__ ______ ._1_54~(-19_._15_1 ______ _, 

. 788(20.021 

--
1 

1--.050(1.27)MAX 

I 

I .700(17.781REF I 
.056(1.42) --1 
.062(1.57) 

__ I 

.02010.51) 

.05011.271 

.013(0.33) 

.023(0.58) 
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.200(5.08lMAX 

.120(3.05) 

.150(3.811 

.OOS(0.201 / 

.014(0.361 

300(7r21TYP 

' 

Dimensions in 
incnes (millimeters) 

DSTV83-065 
MB4316: 

DI 
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FUJITSU MICROELECTRONICS, INC:. 

Peakhold IC 

March 1988 
Edition 1.0 

MB4319 
Product Profile 

The MB4319 Is designed to generate the head position signal for head control In magnetic disk unit as Illustrated below. 
(See Fig. 1.) 

The MB4319 detects the peak of the servo signals read out from the servo disk via the carrier amplifier and makes Its 
discharge continuously proportional to the head velocity. (See Fig. 2. ) 

Fig. 1 - THE MB4319 DISK DRIVE APPLICATION 

MAGNETIC HEAD 

Rex13 

REGS 00021-<----...... 
EVEN2t-+--+--...... 

0001 ...... ______ _... 
POSITION 1 

EVEN11--1--...... __,i-."""" 
CLOCK 

REG2 

AGC SIGNAL 

~1T04 
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LINEAR 
MOTOR 

CONTROL 

CONTROL 
CIRCUIT 
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Fig. 2 - TIMING DIAGRAM 

VcAR: CARRIER AMP 

G.O:TET 

Q,'i;ffi 

0001 

EVEN2 

Fig. 3 - BLOCK DIAGRAM 

G.O:TET ( >-----------...... 
CARIE 0-----------1 

REG31 ~-------~ 
(For Discharge of Base Voltage) 

VELOTY 

5.57 

VH 

VL 

VH 

VL 

ov 

ov 
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MB4319 

The Detail of the Operation of MB4319 
The MB4319 detects each peak of the high frequency signal and selects the discharge constants externally. The MB4319 comprises 
four peak-hold circuits In order to control each discharge constant equally. 

Sampled signal CARIE, Is Illustrated In Fig. 5 and has a peak-to-peak value of 9V Max. Gate signals are negative logic and have a 

270ns window for positive peak. When Gate Is closed, the falling constant Cl! Is determined by the function of VELOTY, Rex11, and 
Rext2. VELO TY Is the negative voltage proportional to the velocity of the head, and Its range Is OV through -6. OV. 

Example: Charge rising constant : 10V/µs 

Discharge faffing constant : -0. 13V I µs at Vv = OV 

: -0.SV/µs at Vv = -5.SV 
Condition : Cext = 680pF 

As shown In Figure 1, the ODD and EVEN outputs should be buffered from the following stages by high Impedance Input amplifiers. 

Fig. 4 - EQUIVALENT CIRCUIT 

Vee Vee 

K1 
·] 

ODD 

REG2 ( f Cext 

VDD 

R2 

VEE VEE Fig. 5 - TIMING DIAGRAM 

VELO TY 

T 
VeAR 9 VP-P 

l 
---270ns- VH 

VG --, I VL 
VEE 

AV! 

Cl!=-~ 

---' 
At 

1--
Vooo At ----- ov 
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REG1 
VELO TY 

~ 

c:iAm 
~ 
~ 
CARIE 

GND 

PIN ASSIGNMENT 
(TOP VIEW) 

Vee 
REG2 
0001 
EVEN1 
0002 
EVEN2 
REG3 

VEE 

Absolute Maximum Ratings (TA = 25°C, unless otherwise noted.) 

Parameter Symbol Rating 

Supply Voltage Vee +15 

Supply Voltage VEE -15 

Power Dissipation Po 580 

Operating Temperature TOP O thru 70 

Storage Temperature TSTG -55 thru + 150 

Input Voltage at CARIE VCAR -5.5 thru +5.5 

Input Voltage at GA TEn Va -0.5 thru +5.5 

Input Voltage at VELOTY Vv VEE thru +3. 0 

Input Current at REG2 IREG2 1 

Input Current at REG3 IREG3 5 

Output Load Current at 0001/2 & EVEN1/2 ILOAD 10 

Output Load Current at REG1 IREG1 1 
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Unit 

v 

v 

mW 

•c 

•c 

v 

v 

v 

mA 

mA 

mA 

mA 



Operating Conditions (TA= 0°C thru +70°C, unless otherwise noted.) 

Parameter Symbol 

Supply Voltage Vee 

Supply Voltage VEE 

Input Voltage at CARIE VeAR 

High-level Input Voltage at GA TEn VGH 

Low-level Input Voltage at GATEn VGL 

Input Voltage at VELOTY Vv 

Input Current at REG2 IREG2 

Input Current at REG3 IREG3 

Output Current at 0001 /2 & EVEN1 /2 ILOAD 

Output Current at REG1 IREG1 

Note: ILOAD Is defined as Illustrated below. 

MB4319 

ILOAD 
OOOn/EVENn -

I Caxt 

Min 

11.4 

-12.6 

-4.5 

2.0 

-

-5.5 

-

-

-
-

Value 
Typ Max 

Unit 

12.0 12.6 v 

-12.0 -11.4 v 

- +4.5 v 

- - v 

- 0.8 v 

- +0.5 v 

- 0.4 mA 

- 2.5 mA 

- 1 µA 

- 0.3 mA 
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Note 

Rext1 = 22k.0 

See Note 

Vv = -5.5V, 
Rext1 = 22k.0 
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--· MB4319 

Electrical Characteristics 
DC CHARACTERISTICS 
(Vee= +12V, VEE= -12V, Tolerance: ±2%, unless otherwise noted.) 

(Vee= +12V ±5%, VEE= -12V ±5% when TA= 0°C thru 70°C as a condition.) 

Parameter Symbol Condition 
Min 

Gate High Input Current IG1H, IG2H, VG1 = VG2 = VG3 = VG4 = 2.0V, -
IG3ri, IG4ri TA = 0°c thru 70°C, see Fig. 1. 

Gate Low Input Current IG1L, IG2L, VG1 = VG2 = VG3 = VG4 = 0.8V, -1.8 
IG3L, IG4L TA= 25 ±.2°C, see Fig. 1. 

CARIE Input Current ICAR VG1 = VG2 = VG3 = VG4 = 2.0V, -
TA= o•c thru 70°C, VCAR = +4.0V, 
see Fig. 1. 

CARIE Input Current ICAR VG1 = VG2 = VG3 = VG4 = 2.0V, -2.4 
TA= 25 ±2°C, VCAR = -0.4V, 
see Fig. 1. 

CARIE Input Current ICAR VG1 = VG2 = VG3 = VG4 = 0.8V, -2.9 
TA= 25 ±.2°C, VCAR = +4.0V, 
see Fig. 1. 

CARIE Input Current ICAR VG1 = VG2 = VG3 = VG4 = 0.8V, -7.1 
TA= 25 ±.2°C, VCAR = -4.0V, 
see Fig. 1. 

REG2 Input Voltage ~VREG2 IREG2 = 45µA, see Fig. 2. 0.72 

REG3 Input Voltage ~VREG3 IREG3 = 1.0mA, see Fig. 2. 1.0 

VELOTY Input Current IVEL VVEL = -4.0V. see Fig. 1. -

REG1 Output Voltage VREG1 VVEL = ov, see Fig. 1. -

REG1 Output Voltage VREG1 VVEL = -4.0V, see Fig. 1. -8.0 
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Value 

Typ Max 
Unit 

- 100 µA 

-1.2 -0.6 mA 

- 100 mA 

-1.5 -1.0 mA 

-2.0 -1.4 mA 

-5.1 -3.9 mA 

0.86 1.0 v 

1.5 2.1 v 

0.5 13 µA 

- -11.4 v 

-6.8 -5.5 v 
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MB4319 

Electrical Characteristics (Continued> 
Value 

Parameter Symbol Condition 
Min Typ Max 

Unit 

0001/2 VODD1 VG1 = VG2 = VG3 = VG4 = 2.0V, -1.5 -1.2 -0.8 v 
EVEN1/2 VODD2 TA= 25 ±2°C, see Fig. 3. 
Output Voltage VEVEN1 VCAR = +4.0V 

VEVEN2 

0001/2 VODD1 VG1 = VG2 = VG3 = VG4 = 2.0V, -1.5 -1.2 -0.8 v 
EVEN1/2 VODD2 TA= 25 ±2°C, see Fig. 3. 
Output Voltage VEVEN1 VCAR = +2.0V 

VEVEN2 

0001/2 VODD1 Va1 = VG2 = VG3 = VG4 = 2.0V, -1.5 -1.2 -0.8 v 
EVEN1/2 VODD2 TA= 25 ±2°C, see Fig. 3. 
Output Voltage VEVEN1 VCAR = OV 

VEVEN2 

0001/2 VODD1 VG1 = VG2 = VG3 = VG4 = 2.0V, -1.5 -1.2 -0.8 v 
EVEN1/2 VODD2 TA= 25 ±2°C, see Fig. 3. 
Output Voltage VEVEN1 VCAR = -4.0V 

VEVEN2 

0001/2 VODD1 Va1 = VG2 = VG3 = VG4 = 0.8V, 4.0 4.3 4.6 v 
EVEN1/2 VODD2 TA= 25 ±2°C, see Fig. 3. 
Output Voltage VEVEN1 VCAR = +4.0V 

VEVEN2 

0001/2 VODD1 Va1 = VG2 = VG3 = VG4 = 0.8V, 2.0 2.3 2.6 v 
EVEN1/2 Vooo2 TA= 25 ±2°C, see Fig. 3. 
Output Voltage VEVEN1 VCAR = +2.0V 

VEVEN2 

0001/2 VODD1 Va1 = VG2 = VG3 = VG4 = 0.8V, 0 0.3 0.6 v 
EVEN1/2 VODD2 TA= 25 ±2°C, see Fig. 3. 
Output Voltage VEVEN1 VCAR = OV 

VEVEN2 

0001/2 VODD1 VG1 = VG2 = VG3 = VG4 = 0.8V, -1.5 -1.2 -0.8 v 
EVEN1/2 VODD2 TA= 25 ±2°C, see Fig. 3. 
Output Voltage VEVEN1 VCAR = -4.0V 

VEVEN2 

0001/2 .a.vouT Va1 = VG2 = VG3 = VG4 = 0.8V, - - 0.1 v 
EVEN1/2 VCAR = 2.0V, TA= 25 ±2°C 
Output Difference Voltage The max difference voltage In the 

measurement of 0001/2 & EVEN1/2 
Output Voltage, see Fig. 3. 

0001/2 IOL1 Va1 = VG2 = VG3 = VG4 = 0.8V, -10 - 10 µA 
EVEN1/2 VODD1 = VODD2 = 2.0V, 

VEVEN1 = VEVEN2 = 2.0V, 
VCAR = OV 
Rext1 = Rext2: Open 
TA= 25 ±2°C, see Fig. 4. 
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••• MB4319 

Electrical Characteristics 
AC CHARACTERISTICS 
(Vee= +12V, VEE= -12V, Tolerance: ±2%, unless otherwise noted.) 

(Vee= +12V ±5%, VEE= -12V ±5% when TA= 0°C thru 70°C) 

Parameter Symbol Condition 

Rising Time of VooDnl tro1, tro2, VCAR = 4 ±0.1V, VVEL = -4 ±0.1V, 
EVENn when VGn Is ON trE1, trE2 TA= 25 +2°C, see Fig. 5. 

Rising Time of VODDnl tsr01 , tsr02, VG1 = VG2 = VG.3 = VG4 = 0.3V ±0.1V, 
EVENn when step Input tsrE1, tsrE2 VVEL = -4 ±0.1V, TA= 25 ±2°C 
Is Input at VCAR see Fig. 5. 

Falling Time of VODDnl tf01, tf02, VG1 = VG2 = VG.3 = VG4 = 0.BV, 
EVENn tfE1, tfE2 see Fig. 5, VVEL = ov 

Falling Time of VODDnl tf01, tf02, VG1 = VG2 = VG.3 = VG4 = O.BV, 
EVENn tfE1, tfE2 see Fig. 5, VVEL = -4 ±0.1V 

Channel Separation f::.Vsp Change of VEVEN1 when 
VCAR = +4.0V, VG2 = 0.3V, and 
VG1, VG.3, and VG4 are changed from 
2.0V to 0.3V at the same time. 
See Fig. 5. 
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Value 

Min Typ Max 
Unit 

- 350 500 ns 

- 190 300 ns 

50 90 180 µs 

7 12.5 25 µs 

- - 0.2 v 



VG1 

VG2 

VG3 

VG4 

VeAR 

VTEL 

Fig. 1 

Vee 

IG1 - GATE1 0001 
IG2 - GATE2 EVEN1 
IG3 - GAffi 0002 
IG4 - GATE4 EVEN2 

leAR-
CARIE REG1 

ITEL - TE LO TY 

REG2 

REG3 

VEE 

FUJITSU 

MB4319 ·-· 

VREG1 

IREG2 = 45µA 

Fig. 2 

-----1GAffi 
-----1 GATE2 

-----1 GATE3 

Vee 

0001t----­

EVEN1 1-----

00021-----

------< GATE4 EVEN2 t-----

-----1 CARIE REG1 t-----

-----1 TELOTY 

}---<~+--t REG2 

IREG3 = 1.0mA 
>--~>-+-..... --1 REG3 

VEE 

A. VREG2 

l/l.!EG3 

Fig. 3 
VEE VEE 

Vee 

VG1 
IG1 GAffi 0001 VODD1 

VG2 
IG2 

GATE2 EVEN1 VEVEN1 

VG3 
IG3 

GATE3 0002 Vooo2 

VG4 
IG4 

GATE4 EVEN2 VEVEN2 

VeAR CARIE REG1 

TE LO TY 
Rext2 = 250kfi ±2% 

REG2 

REG3 

VEE 
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VG1 

VG2 

VG3 

VG4 

VeAR 

VG1 • >-----1 

VG2 < >-----1 

VG3' ,_ ___ _, 

VG4' >-----1 

Fig. 4 

Vee 

GATE1 ODD1 

GATE2 EVEN1 

GATE3 ODD2 

GATE4 EVEN2 

CARIE REG1 

TE LO TY 

REG2 

REG3 

VEE 

Fig. 5 

Vee 

GATE1 ODD1 

GATE2 EVEN1 

GATE3 ODD2 

GATE4 EVEN2 

+2V 

-ILEKE1 

- ILEKE1 
-ILEKE2 

-ILEKE2 

VODD1 

VEVEN1 

VODD2 

VEVEN2 

VeAR u-----t CARIE REG1t-+--+--+--+---<>--~ 

VTEL TELOTY 
Rext2 = 250k0 ±2% 

~_,,,.,,,,__ _____ ..._~>------tREG2 

.__.,'A,-------+--<J------tREG3 

J J J J Cext = 680pF ±2% 

Rext3 = 1 Okil ±2 % 

VEE 

Rext1 = 25k0 ±2% 
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Vn* 

VCAR 

Vn* 

TIME CHART 1. 

•n : 0001/2, EVEN1/2 
Tw = 500ns ± 1 Ons 
tfo = tro:;; 10ns 
T ~220µs 

TIME CHART 2. 

I+------ T ------1>----M 

•n : 0001/2, EVEN1/2 
Tw = 500ns ± 1 Ons 
tfo = tro:;; 10ns 
T ~ 220µs 
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2.SV ± 0.1V 

0.3V ± 0.1V 

ov 

-1.1V ± 0.1V 

4V ± 0.1V 

OV ± 0.1V 

3V ± 0.1V 

2V ± 0.1V 

1V ± 0.1V 

ov 
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Vn1* 
Vn2.* 

T1r12.• 

T1n1• 

TIME CHART 3. 

Note: 

n1* = 0001/2 or EVEN1/2 when VVEL = OV. 

n2* = 0001 /2 or EVEN1 /2 when VVEL = -4V ± 0.1V 

VcAR: As same as Time Chart 2. 
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R.025 0.64 REF 

DIP-16C-C05 

.754 (19.15) 

.788 (20.02) 

T 
.264 (6.71) 

.305 (7. 75) 

.325 8.26) 

MB4319 
FUJITSU 

,,_~~~~~~-~~~~~~~~-I (7.15) 

.056 1.42 

.062 (1.58) 

I· (0.33) 
(0.58) Jl 

.032 (0.81) 
TYP 

.700 (17.78) REF 
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I· .050 (1.27) MAX 

.200 (5.08) MAX 

.020 (0.51) .120 (3.05) 

.050 (1.27) .150 (3.81) 

.090 2.29 

.110 (2.79) 

Dimensions In Inches 
and (millimeters) 



Section 7 

Fujitsu Description Features Equiv. Power Package No. of 
Part No. Prod. Supply (V) Pins 

AID Converters 

MB4051 8 Ch, 10-bit 100µs1Ch, SAR 
+SV, +8V, 

Plastic DIP 42 
-8V 

+SV Ceramic DIP 16 
MB4052 4 Ch, 8-bit 100µs1Ch, +12V Plastic DIP 16 

Plastic Flatpak 16 

+SV Ceramic DIP 16 
MB4053 6 Ch, 8-bit 300µs1Ch, +2V (ref) Plastic DIP 16 

Plastic Flatpak 16 

+12V Ceramic DIP 20 
MB4056 8 Ch, 8-blt 100µs1Ch, SAR Plastic DIP 20 

+SV Ceramic DIP 16 
MB4063 6 Ch, 8-bit 300µs1Ch +2 .8V (ref) Plastic DIP 16 

Plastic Flatpak 16 

MB40547 -7 1 Ch, 8 bit Flash Conv, -5.2V Ceramic DIP 24 
30Msps 

MB40547 -8 1 Ch, 8 bit 
Flash Conv, -5.2V Ceramic DIP 24 
30Msps 

MB40576 1 Ch, 8 bit Flash Conv, +SV Plastic DIP 16 • 30Msps Plastic Flatpak 16 

MB40578 1 Ch, 8 bit 
Flash Conv, 

+SV Plastic DIP 22 
30Msps, 0.2% 

MB40578-7 1 Ch, 8 bit Flash Conv, 
+SV Plastic DIP 22 

30Msps, 0.4% 

DIA Converters 

Ceramic DIP 16 
MB4072 1 Ch, 8-bit OC OIP, 85µs +4.SV, Plastic DIP 16 

+18V Plastic Flatpak 16 

MB40748 -8 1 Ch, 10 bit ECL 110, 30Msps 
0.2% 

-5.2V Ceramic DIP 24 

MB40748 -9 1 Ch, 10 bit ECL 110, 30Msps -5.2V Ceramic DIP 24 
0.1% 

MB40776 1 Ch, 6 bit TTL 110, 30Msps +SV 
Plastic DIP 16 

Plastic Flatpak 16 

MB40778 1 Ch, 8-bit TTL 110, 30Msps +SV Plastic DIP 18 

MB40788 1 Ch, 10-bit ECL 110, 125Msps -5.2V Ceramic DIP 24 

MB40874 1 Ch, 4 bit 
TTL 110, RAM, +SV 

Ceramic DIP 20 
50Msps Plastic DIP 20 

MB40978 3 Ch, 8 bit TTL 110, 60Msps +SV Plastic DIP 42 
+4V (ref) Plastic Flatpak 44 

MB88301A 3 Ch, 6-bit, Multipurpose +SV Plastic DIP 16 
6 Ch, 13-bit Plastic Flatpak 16 

AID-DIA Converters 

MB40176 1 Ch, 6 bit 
Flash AID & DIA, 

+SV 
Plastic DIP 28 

30Msps Flatpak 28 

MB87020 1 Ch, 16 bit 
SW Cap AID & 

±SV Plastic DIP 40 
DA, 50Ksps 
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FUJITSU MICROELECTRONICS, IN'C. 

8-CH 10-Bit AID Converter (ADC) 

May 1988 
Edition 1.0 

MB4051 
Product Profile 

The Fujitsu MB4051 Is a general purpose analog-to-digital converter (ADC) which features eight channels of analog 
Inputs, 10-blt parallel data 1/0 port and programmable control register. Analog Input signal on a selected Input channel is 
converted to i 0-bit digitai data by the successive-approximation technique which provides high-speed conversion. The 
MB4051 is packaged in a standard 42-pln dual In-line package. 

Features 

• Multiplex 6-channel Analog Inputs 
• Resolution: 1 0 bits 
• Relative Accuracy: 6 bits Min. 
• Linearity: ± 1 /2 LSB 
• Successive-Approximation Technique: 25µs/ch Min. 
• Analog Input Voltage Range: OV - 6.SV 
• Input Impedance: over SOOkil(for 6.SV Input) 
• Built-In High Stabilized Reference Voltage Source 
• Directly Connectable to DMA Controller as well as Microprocessor 
• TTL Compatible Digital 1/0 Port 
• Standard 42-pln DIP 
• Power Supplies: +SV and ±BV 
• Power Consumption: 400mW (Typ.) 

PIN ASSIGNMENTS 

cc 
DE 
Bo 
B1 
B2 

SiART 
ADC CLK 
Vee (+SV) 
V- (-6V) 

DAC COMP 
Ref OUT 
Ref ADJ 

GA 
DAC OUT 

SUM NODE 
AMP COMP 

V+ (+6V) 
A1 
As 
As 
A4 

Copyright ©1988 by Fujitsu.Microelectronics, Inc. 

(TOP VIEW) 

DIP42 

7-1 

Reset 
RA 
R/W 
EN 
cs 
IRQ 
Do (MSB) 
D1 
D2 
D3 
D4 
Ds 
De 
D1 
Da 
Dg (LSB) 
GD 
Ao 
A1 
A2 
A3 

• 
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Fig. 1 - MB4051 BLOCK DIAGRAM 

ADCCLK~7:-1"-j--------------..---~ 
AMP COMP 16 

DAC COMP 10 

Ref OUT -'-1-'-1-++-----· 

SAR 

START END 

External { BO 3 S/CR 
Channel 81 

Select 82 

~ 
6 

cc 

2 
DE CTL 

9 13 26 8 17 

v Vee V+ 
-8V +5V +BV 
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36 

Do (MSB)} 

27 D9 (LSB) 

37 
IRQ 

38 
41 

cs 
40 

RA 
R/W 

39 
EN 

42 
Reset 

DATA 
OUTPUTS 

Do - D9 
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Functional Block Descriptions 
Symbol Name Function 

MPX Multiplexer Selects one channel from 8-channel analog Input signals. Channel assignment is done 
by the 2nd thru 4th bits of control register which are programmed by the external 
channel select inputs Bo thru B2 or by a data from MPU. 

CMP Comparator Compares an unknown analog Input signal with an output signal of built-in DA converter. 
The result of comparison Is transferred to the successive-approximation register 
(SAR). 

DAC DA Converter 10-blt digital-to-analog converter. Generates analog signal corresponding to digital 
signal specified by the SAR. 

SAR Successive- According to the result from the comparator, generates the next step digital output 
Approximation to be transferred to the DAC and compared In the comparator. Composed of 10-bit 
Register register and control logic. After completion of data-conversion, acts as the data 

register (DR). 

SR Status Register 1 0-blt register which Indicates the status of operations. Indicates the assigned channel 
by SR-2-4, status of the external control/MPU by SR-5, operation of AD conversion by 
SR-6 and completion of AD conversion by SR-7. (See Tables 1 and 2) 

CR Control Register 10-bit register which controls the operation of ADC. Assigns a channel by CR-2-4, 
switches MPU/external control each other by CR-5; initiates AD conversion by CR-6. 
(See Tables 1 and 2) 

DR Data Register Stores a 10-blt data at the completion of AD conversion. Outputs th~data at DE= 1 
during _!be external control mode (CR-5 = 0). If the DR Is selected (CS= 0, RA= 0, 
and R/W = 1) during the MPU control mode (CR-5 = 1), the contents can be read by 
MPU (EN= 1). 

1/0 BF Input/Output Buffer Connected to the data-bus of MPU for sending or receiving the 10-blt data. The output 
Is three-state TTL compatible. 

CTL Control Logic Controls sending and receiving of data between blocks and Is used for Initializing. 

Ref Reference Voltage Specified the maximum analog Input signal level of ADC. 
Regulator • 
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Pin Descriptions 
Symbol Name Function 

Ao-A? Analog Input Analog input terminals of 8 channels one of which Is assigned by CR-2-4. 

Do-D9 Data 1/0 Port Connected to 10-blt parallel data-bus for transferring 10-blt data between Internal 
(Do .. MSB) registers and MPU. 

D9 .. LSB 

cs Chip Select Chip-select terminal of ADC which Is selected at CS = O. 

RA Register .f-ddress Address Input for the Internal registers. Selects the data register (DR) at RA = O and 
the control register (CR) /status register (SR) at RA = 1. 

RtW Read-Write Control Input for the read-write signal from MPU (MPU read mode at R/W = 1). 

EN Enable Signal Input for the enable signal of MPU system. EN Is used as timing for data transfer 
between MPU and ADC. 

Reset Reset lnltlallzes the ADC at Reset = O. 

00-02 External Channel When ADC Is controlled externally (CR-5 = 0). the Inputs from Bo-62 are set In CR-2-4 
Select Input at the falling edge of START. (See Table 3.) 

START Start AD conversion starts at the rising edge of ST ART when the external control mode 
(CR-5 = O). 

CCI Conversion Indicates the completion of data conversion. After completion of data conversion, CC 
IRQ Complete/Interrupt goes low at the external control mode (CR-5 = 0) or IRQ goes low at the MPU control 
(Open Request mode ( CR-5 = 1 ) . In both cases. they go high after the content of the data register Is 
Collector) read. 

DE Data Enable During DE = 1 at the external control mode, the data in a register assigned by RA are 
output on Do-D9. 

ADC CLK AD Conversion Clock for AD conversion which Is Input to the SAR and determines the conversion 
Clock speed of ADC. A data conversion is completed by 12 cycles of clock. Not required to 

synchronize with the EN (Enable) signal from MPU system. Minimum cycle time of this 
clock Is 2µs. 

Ref OUT/ Reference Output/ Terminals for output of reference voltage which specified the full-scale value of analog 
Ref ADJ Reference Input signal and for Its adjustment. 

Adjustment 

AMP COMP/ Amplifier Terminals for frequency adjustment of the Internal operational amplifier with connected 
DAC COMP/ Compensation/ capacitors having specified capacitances. SUM NODE is also used for offset 
DAC OUT/ DAC Compensation/ adjustment. 
SUM NODE DAC Output/ 

Sum Node 

v+tvcc/V- Terminals for To be supplied +BV. +5V. and -BV. respectively. 
Power Supply 

GA/GD Analog Ground/ Terminals for ground. 
Digital Ground 
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Table 1: BIT CONSTRUCTION OF DR AND SIC R 

RA R/W Do D1 02 03 

1 Bit 0 Bit 1 Bit 2 Bit3 
DR 0 Read (MSB) 

1 Input CH. Sel~ct Read 
I I S/C R 1 - - I I 

0 
Co 

I 
C1 I 

Write l l 

Table 2: CHANNEL SELECT FOR MPU CONTROL 

C2 C1 Co Selected Channel 

0 0 0 Ao 

0 0 1 A1 

0 1 0 A2 

0 1 1 A3 

1 0 0 A4 

1 0 1 As 

1 1 0 A6 

1 1 1 A7 

II 

04 

Bit 4 

C2 

Ds 06 07 Da 09 

Bit 5 Bit 6 Bit 7 Bit 8 Bit 9 
(LSB) 

Mode Busy IRQ Control 
- -

INT/EXT Start -

Table 3: CHANNEL SELECT FOR EXTERNAL 
CONTROL 

B2 B1 Bo Selected Channel 

0 0 0 Ao 

0 0 1 A1 

0 1 0 A2 

0 1 1 A3 

1 0 0 A4 

1 0 1 As 

1 1 0 As 

1 1 1 A7 

:s: 
IJJ 
~ 
(11 ..... 

Ill 
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ADC Operation Modes 
According to the status of 5th bit (CR-5) In the built-In control register, ADC has two operation modes: external control mode and 
MPU control mode. 

Just after an Initialization (Reset going from low to high), ADC Is In the external control mode (designation of channel, start of data 
conversion and data output are controlled through the external control Input terminals) . This mode Is useful for ADC applications 
only or for OMA operation Independent of MPU. 

When the MPU control mode Is required, set CR-5 of the control register high through MPU. 

External Control Mode (CR-5 = 0): 

This mode Is used when ADC Is controlled by the external hardware. An analog Input signal channel Is designated by Bo-B2 and the 
AD conversion starts at the second rising edge of ADC clock after STPJiT goes low. 

At the completion of 10-bit data conversion, CC: (Convert Complete) goes low to notify external devices. The converted data Is 
read after the low state of CC: Is confirmed and DE goes high. 

ADC TIMING FOR EXTERNAL CONTROL MODE 

0 2 3 10 11 12 13 14 15 

ADC CLK 

Bo - B2 x~ 
START 

t I· ·I· (Internal Bo - B2 
Successive Operation) Latch SAR Data Read 

Reset Approximation 

cc v 
DE 

I \ 

Do - 09 ( Valid ) 
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MPU Control Mode (CR-5 = 1): 

This mode Is used when ADC Is controlled by the MPU software. When CR-5 = O at Initialization, CR-5 should first be set high 
through MPU. Channel designation of analog Input signal Is made by CR-2-4, programmed through MPU, and AD conversion starts 
as CR-6 = 1. After completion of the conversion, CR-7 (IRQ flag) Is set high and m output goes low to Interrupt MPU operation. 

After confirming m = 0, MPU starts the Interrupt routine to select the data register of ADC and reads It. After MPU reads the 
data register, m Is reset high. In this mode, all signals on~ and Bo-82 are Ignored. When the ADC Is required to return to 
the external control mode, CR-5 Is set low through MPU or~ Is set low. 

RA 

R/W 

Do - D7 

EN 

Correspond Internal 
signal of ST ART 

m 

ADC TIMING FOR MPU CONTROL MODE 

CR Set 

~ r 
_J s~iect \___J 

.__ _ __.! 
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Absolute Maximum Ratings 
Parameter Symbol Value Unit 

Supply Voltage 1 Vee +7 v 

Supply Voltage 2 v+ +10 v 

Supply Voltage 3 v- -10 v 

Digital Input Voltage VID -0.5 - +5.5 v 

Analog Input Voltage VIA -3.0 - v+ v 

Operating Temperature TA -35 - +90 oc 

Storage Temperature Tstg -55 - +150 oc 

Recommended Operating Conditions 
Value 

Parameter Symbol 
Min Typ Max 

Unit Operating Temperature 

Supply Voltage 1 Vee 4.75 5.0 5.25 v 

Supply Voltage 2 v+ 7.6 8.0 8.4 v 

Supply Voltage 3 v- -8.4 -8.0 -7.6 v -30°C to +85°C 

• Digital Output High Current IOH - - -0.4 mA 

Digital Output Low Current IOL - - 8 mA 
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Electrical Characteristics 
ANALOG CIRCUIT CHARACTERISTICS 
(Vee= +sv, v+= +av, v-= -av, TA= -30°C - +as 0 c) 

Parameter 
Min 

Value 

Typ Max 
Unit Note 

Resolution - - 10 bit 

Relative Accuracy 8 - - bit 

Gain Error - ±1 - % of FSR Adjustable 

Accuracy Offset Error - ±0.03 - % of FSR Adjustable 

Differential Linearity - ±0.5 - LSB 
Error 

Full Scale Voltage - 60 - ppmt•e 
Drift 

Offset Voltage - ±0.5 - ppm of FSR/°C 

Full Scale Power Positive Power Supply - 1.0 - mVIV BV ±5% 
Supply Fluctuation 
Suppressing Ratio Negative Power Supply - -0.5 - mVIV -BV ±5% 

Impedance 0.5 20 - MO VIA= 6.5V 
Analog Input 

Conversion Voltage 0 - 6.5 v 

Reference Voltage - 5.0 - v 
Reference Voltage 

Drift - 40 - ppmt•e 

Positive Power Supply - 7 12 mA 
Supply Current 

Negative Power Supply - -10 -17 mA • Conversion Cycle Time 2 - - µs/blt 
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Electrical Characteristics ccontinued> 
DIGITAL CIRCUIT DC CHARACTERISTICS 
(Vee= +sv +5%, v+= +av, v-= -av, TA= -ao 0 c - +as 0 c) -

Parameter Symbol Condition 

Input High Voltage VIH 

Input Lmv Voltage VIL 

Input Clamp Voltage Vic Vee= 4.75V, lie= -18mA 

Output High Voltage VOH 
Vee= 4. 75V, VIH = 2V, VIL= O.BV, 
JOH= -2.6mA 

Vee= 4.75V, VIH = 2V, VIL= O.BV, 
IOL = 4mA 

Output Low Voltage VOL 
Vee= 4.75V, VIL= O.BV, VIH = 2V, 
IOL = BmA 

VIH = 2V, Vee= 5.25V, Vo= 2.7V, 
VIL= O.BV 

Output Current (Off State) Joz 
VIL= o.av, Vee= 5.25V, Vo= 0.4V, 
V1H = 2V 

VIH = 2. 7V, Vee= 5.25V 
Input High Current llH 

VIH = 7V, Vee= 5.25V 

Input Low Current llL VIL= 0.4V, Vee= 5.25V 

Output Short Current los Vo= OV, Vee= 5.25V 

Supply Current Jee Ao - A7, Reset= GND, Vee= 5.25V 

7-10 

Value 

Min Typ Max 
Unit 

2 - - v 

- - 0.6 v 

- - -1.5 v 

2.4 - - v 

- - 0.4 

v 
- - 0.5 

- - 20 

µA 

- - -20 

- - 20 
µA 

- - 100 

- - -400 µA 

-15 - -95 mA 

30 55 92 mA 



Electrical Characteristics <continued> 
DIGITAL CIRCUIT AC CHARACTERISTICS 
(Vee= +5V +5%, v+= +av, v-= -av, TA= -30°c - +85°C) - ,,,/,. >>:: 

= 'S 

Parameter Symbol Condition 

EN Pulse Width PWEN -

CS, R/W, RA Setup Time tAS -

CS, R/W, RA Hold Time tAH -

Enable Time from EN IEEN Figure 2 

Access Time from RA tARA Figure 2 

Disable Time from EN tDEN Figure 2 

IRQ Recovery Time from EN tlR Figure 3 

READ TIMING DIAGRAM 

EN ,i./. 1.3V 

.J 

PWEN 

~ ~ 1.3V CS, R/W 

.J 
tAS 

I---

RA ~ 'I- 1.3 v 
J ~ 

1-----tAS -

!ARA 

FUJITSU 
MB4051 

Value 

Min Typ Max 
Unit 

270 - - ns 

20 - - ns 

10 - - ns 

- - 160 ns 

- - 300 ns 

10 - 120 ns 

- - 240 ns 

3V ,---------
-',1.3V 

ov 

3V 

~ f , 1.3 v 
J ov 

tAH 
I---

3V 

~ f-1.3 v 
J ~ ov 

I--- tAH ---1 

___..,,,, 
/ ~(_1.3V \ 

- - - VOH 

Do - Dg Valid Data 
\__J~ _/_ 

- - - VOL 
tEEN 

f-'-- !DEN ----1 

VOH 

IRQ (*) l 
ll1.3 v 

------------ VOL 

!--- llR ----! 

• : TRQ is reset to "1 " when DR Is read or Reset goes low. 
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Electrical Characteristics (Continued> 
DIGITAL CIRCUIT AC CHARACTERISTICS 
(Vee= +5V ±5%, v+= +av, v-= -sv, TA= -30°C - +85°C) --Parameter Symbol Condition 

EN Pulse Width PWEN 

CS, R/W, RA Setup Time !AS 

CS, R/W, RA Hold Time !AH 

Data Setup Time IDS 

Data Hold Time tDH 

WRITE TIMING DIAGRAM 

EN 1.3 v 

PWEN 

C::S, R/W, RA 1.3 v 

tAS 

D2 - Ds 1.3 v Valid Data 

tDS 

7-12 

Value 

Min Typ Max 
Unit 

270 ns 

20 ns 

10 ns 

10 ns 

10 ns 

3V 

1.3 v 
ov 

3V 

1.3 v 
ov 

!AH 

3V 

1.3 v 
ov 

lDH 
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Electrical Characteristics ccontinued> 
DIGITAL CIRCUIT AC CHARACTERISTICS 
(Vee= +5V ±5%, v+= +av, v-= -av, TA= -30°C - +85°C) 

Value 
Parameter Symbol Condition 

Min Typ Max 

ST ART Pulse Width PwSL 270 

Channel Setup Time !BS 20 

Channel Hold Time tBH 270 

EXTERNAL CONTROL AD CONVERSION TIMING DIAGRAM 

Bo - 82 

Parameter 

DE Pulse Width 

Enable Time from DE 

Disable Time from DE 

CC Recovery Time from DE 

DE 

Do - D7 

--------3V 
1.3 v 1.3 v 

'--------"""t - - - - - - OV 

---+-----... ,--+-------- 3 v 
1.3 v 1.3 v ..._ _________ 0 v 

!BS --1--- tBH 

,.._ ___ PWSL ---

Value 
Symbol Condition 

Min Typ 

PwDEH 270 

!EDE Figure 2 

tDDE Figure 2 10 

tCCR Figure 3 

EXTERNAL CONTROL READ TIMING DIAGRAM 

--------....... ------- 3V 
1.3 v 1.3 v 

--------- 0 v 

------+--......- - - - - - VOH 
Valid Data 

'------+--- - - - - - VOL 
tEDE 

Max 

160 

80 

280 

,....---i----+-------VoH 
1.3 v 

- - - - - - -VOL 
tDDE 

PwDEH---... 
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Switching Characteristics Test Conditions 

Fig. 2 - 3-STATE OUTPUT LOAD CONDITION 

Vee 

-= -= 

RL = 2k 0 

' tZH, tZL: CL= 15 pF 
!HZ, tLZ: CL = 5 pF 
!ARA : CL = 50 pF 

Fig. 3 - O.C. OUTPUT LOAD CONDITION 

Test Pin Vee 

0 ;:> 

$ RL 

='= CL I RL = 2k!l 
CL= 15 pF 

-= 
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Switching Waveform 

EN, DE 

(1) 

(2) 

S1 Open 
S2 Close 

S1 Open 
S2 Close 

ENABLE, DISABLE TIME (3-STATE OUTPUT) 

3V 

1.3 v EN, DE 

ov 
tZL 

..:.4.5 v 

1.3 v (3) 

ov 

..:.4.5 v 
(4) 

Note S1, S2: See Fig 2. 

3V 

1.3 v 

-------ov 
tLZ 

s1, S2 Close 
----1.5V 

1.5 v 
S1, S2 Close 

IRQ OR CC RECOVERY TIME (OPEN COLLECTOR OUTPUT) 

3V 
EN, DE --!L' 1.3 v 

____ _/_&... - - - - - - - - - - 0 V ( EN._ TRQ ) 

DE._CC 

!--tlR} !CCR 
5V 

-------- - ~~ - - - -VOL 
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Typical Characteristics Curves 

Fig. 4 Output Voltage vs. 
Input Voltage 

4 

I 
Vee =T+ 5 V 

V+ = + B V 
3 

V- =i 8 V 
TA= 25°C 

1-- i-- 1 
TA= I5°c-i TA! 

t-_30°c 

2 

.... 
0 0 0.5 1.0 1.5 2.0 

V1, Input Voltage (V) 

Fig. 6 Output Low Voltage vs. 
Output Low Voltage 

0.1 Vee=+ 5 V 
V+ = + 8 V 
V- = - 8 V 

0 0 5 10 15 20 

loL, Output Low Current (mA) 

Fig. 8 Delay Time vs. 
Ambient Temperature 

120 

I 
tZH 

100 

80 
-d:: 

tZL 
I 

60 tLZ -j - r -40 
tZH 

20 i 
0-40 -20 0 20 40 60 80 100 

TA, Ambient Temperature (°C) 
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Fig. 5 Output High Voltage vs. 
Output High Current 

6 .--..... ---,r---...--..... ---. 

5 ,_ _ __,_ _ _,,____ 
Vee=+ 5 V 

V+ = + 8 V 
V- = - 8 V 

2 

0 

-2 
-4 

-6 

-8 

-10 

-12 

-14 

-16 

-18 

loH, Output High Current (mA) 

Fig. 7 Input Current vs. Input 
Voltage (Bo Input) 

TA=25°C 
Vee=+ 5 V -I 

V+ = + 8 V 
V- = - 8 V -1 

_L _l _L _l 

-2 0 2 4 6 8 
VI, Input Voltage (V) 

Fig. 9 Supply Current vs. 
Supply Voltage 

100 ---.----.-----.--....... 

80 l----<>------<>------<>--------1 

60~~-1-~~-+-~--:J..,..-"""_....==---J 

~ 40 .... =--1-----1-----1-------1 

20 ~--11----lf-
TA= 25°C 
V+ = + 8 V -1 
V- = - 8 V 

0 ,_____. _ __... __ l.._____. 
4 4.5 5 5.5 6 

Vee, Supply Voltage (V) 
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Typical Characteristics Curves ccontinued) 

12 

10 

8 

6 

4 

2 

0 7 

10 

8 

6 

4 

2 

0 
7 

Fig. 10 Supply Current vs. 
Positive Supply Voltage 

All BITS "LOW" 
I-

I+ 

TA; 2s 0 c 
Vee;+ 5 V -
V-; - 8 V 

l l 
8 9 10 11 12 

V+, Positive Supply Voltage (V) 

Fig. 12 Full Scale Voltage vs. 
Reference Voltage Supply 
Voltage (V+, IV-I) 

VFS 

VREF 

TA; 25°c 
.l 

8 9 10 11 12 
V+, IV-I, Supply Voltage (V) 

Fig. 13 Operational Waveform 

l 
h 

5~ 1V 5µS 

ADC CLK 

S'iARi 

DAC out 
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Fig. 11 Supply Current vs, 
Negative Supply Voltage 

I-

I+ 

TA; 25°c 
Vee;+ 5 v -
V-; - 8 V 

j j 
0 -7 -8 -9 -10 -11 -12 

V-, Negative Supply Voltage {V) 

feLK ; 250 KHz 

Analog Input Voltage; 2.1646 V 
Output Coding; 0101010101 
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Technical Information 

DEFINITION OF TERMS 

Resolution: 

The minimum distinguishable analog deviation In AD converter. 
Since MB4051 Is a 10-blt AD converter, It Is possible to 
resolute an analog signal, from OV to 6.5V (FSR), Into 
210 = 1024 parts. 

Relative Accuracy: 

Deviation between a straight line from the zero point of the 
device (all "O") to the full-scale point (all 'L') and an actual 
conversion characteristic curve. 

Gain Error: 

Difference between an Ideal Input voltage span and an actual 
Input voltage span. In the MB4051, according to the procedure 
described separately, It Is possible to adjust the gain error to 
zero. 

Offset Error: 

Difference between an Ideal critical Input voltage which makes 
all output bits zero and an actual critical Input voltage. In the 
M 84051 , such offset error can be adjusted according to the 
procedure described separately. 

Differential Linearity Error: 

Input voltage deviation from an Ideal Input voltage which Is 
necessary to change the output code as large as 1 LSB. The 
differential linearity error of .t 1 /2 LSB means that, when 
the Input signal changes 1 /2 LSB - 3/2 LSB, digital code varies 
1 LSB. 

Example of Output Coding 

Scale Input Moo D DD D D D L 
Voltage s s 

1 2 3 4 5 6 7 6 
B B 

FS - 1 LSB 6.4937 1 1 1 1 1 1 1 1 1 1 

FS/2 3.2500 1 0 0 0 0 0 0 0 0 0 

FS/4 1.6250 0 1 0 0 0 0 0 0 0 0 

FS/8 0.8125 0 0 1 0 0 0 0 0 0 0 

FS/16 0.4063 0 0 0 1 0 0 0 0 0 0 

FS/32 0.2031 0 0 0 0 1 0 0 0 0 0 

FS/64 0.1016 0 0 0 0 0 1 0 0 0 0 

FS/128 0.0508 0 0 0 0 0 0 1 0 0 0 

FS/256 0.0254 0 0 0 0 0 0 0 1 0 0 

FS/512 0.0127 0 0 0 0 0 0 0 0 1 0 

FS/1024 = 1 LSB 0.0063 0 0 0 0 0 0 0 0 0 1 

0 0.0000 0 0 0 0 0 0 0 0 0 0 

7-18 

Example of Resolution 
(3-blt Resolution) 

111 

110 

101 

100 

011 

001 

010 

Analog Input 

Relative Accuracy/Gain 
Error/Offset Error 

FSR-LSB 

all ·o· -------------
E10 V10 E11 V11 

Analog Input 

• Relative Accuracy= ARA 

Gain Error= 
(V11 - V10) - (E11 - E1D) 

x 100 (%of FSR) 
V10 - E1o 

Offset Error = FSR x 100 ( % of FSR) 

Differential Linearity 
Error (ALSB) 

Analog Input 
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Applications Information 

Adjustment of Offset and Gain 

In the MB4051, both gain-error and offset-error can be adjusted to zero by trimmers connected as shown below. In this case, 
potentiometers and resistors for trimmers should have temperature characteristics below 100ppm/C0 to ensure long-term stability 
and less temperature drift. 

The following external adjustment circuits should be located as near as possible to the package with the 3. 9m!l resistor the closet 
connection to the package. 

Offset Adjustment 

Gain A djustment 

R 
1 
2 

1 

OK !l > 
OT S 

Offset Adjustment 
+8 v 

~OK!l ~ 
20T x 

-8 v 

11 
Ref OUT 

R2 
BOK !l 

12 
·VV' Re ADJ 

13 -:r -
R4 
3.9M !l 

-"vvv 
15 

SUM NODE 

By applying the voltage of 1 /2 LSB, i.e., 3. 2mV to an analog input channel, continuously execute AD conversion of the applied input 
voltage. Then, adjust potentiometer R3 during the conversion so that the conversion results become "0000000000" and 
'0000000001 ", alternatively. The range of adjustment is about ±0.2% of FSR in the circuit shown below. 

The R4 resistor for offset adjustment can be replaced with smaller resistors as follows. 

+8 v 

~~OK n ! 180K n 180K n 
20T ---A-..·yI•'V'vv---.---A"''V"'"'"'"_, SUM NODE 

15 

-8 v ~ 10K !l 

-=-
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Gain Adjustment 

After offset adjustment, by applying FSA - 3/2 LSB (6.4905V) to an analog Input, execute AD conversion of the applied Input 
voltage. Then, adjust potentiometer R1 during the conversion so that the conversion results become "1111111111 • and 
"1111111110", alternatively. The range of adjustment Is about -12% - +5% of FSA In the circuit shown. 

Precautions for Circuit Stabilization 

To stabilize the ADC operation and by-pass power supply line noise, connect the external capacitors as shown. 

CAPACITORS FOR STABILIZATION AND POWER SUPPLY BYPASS 

+ 5 v 8 
Vee 

1µFII0.1µF 

- 8 v 9 
V+ 

10 
DAC COMP 

13 
GA 

14 
DAG OUT 

50 pF 
SUM NODE 

1000 pF 

AMP COMP 

26 
- 8 v V- GD 

µF 

The bypass capacitor for filtering line-noise should have good high-frequency characteristics and should be connected as near as 
possible to the package. 

If a printed circuit board is used. the ground-line should be made as wide as possible and the pattern should be made In such a 
manner that the analog input signal line does not pick up noise from the digital signal and so on. Unused digital Input should be kept in 
an Inactive state as shown below, and unused analog Input should be connected to analog ground (GA). 

Inactive State Terminals 

"L" EN, RA, R/W, DE, Bo - B2 

"H" Reset, CS, START 
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EXAMPLE OF INTERFACE TO 8-BIT MPU 
(Provide a Change Circuit for Upper 2-bits) 

20 kHzJl.IL 

.... mo _____________ 37--1 m 
R/W 40 

EN 39 

An 
An-1 

A3 

A1 

Ao 

D7 ~t-t-t-----------='-1 
thru 
D2 

---- 34 

~--t--t-+-------------1 

D1 35 

Do 36 

*MB74LS367 

R/W 

EN 

RA 

D7 
thru 
D2 

D1 

Do (MSB) 

ADC CLK 

V+ 17 

15 1ook n 
SUM NODE t----'l/V\,-•') Offset 

Adj. 

V- 1--9-------<J 

Ref OUT i-11------. 

12 

GA 1-1'-'3'------

Vcc1--8--------o 

26 
GD t-------. 

-= 

Aol-2- 5-----o CHo 

A1 1-2-4-----u CH1 
I 
I 

19 I 
A•l--------u CHs 

A71--18"-----<J CH7 

A1 = 1 A1 = 0 

Data I MSB D1 D2 D3 D4 D5 Ds D7 llDs LSB ( D2 D3 D4 05 Ds 07 ) I 
register '--· -------------'·· . 
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+ 5 v 

Analog 
Input 



FUJITSU 
M84051 

Package Dimensions 
42-PIN PLASTIC DUAL IN-LINE PACKAGE 

(CASE No.: DIP-42P-M01) 

2.045 (51.94) 
,..__~~~~~~~~~~~ 

0.050 (1.27) 

MAX. 

2.071 (52.60) 

0.100 (2.54) 

TYP. 

Dimension In Inches and (millimeters) 

0.015 (0.38) 

0.023 (0.58) 
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4-CHANNEL 8-BIT 
A/D CONVERTER 

4-CHANNEL 8-BIT A/D CONVERTER SUBSYSTEM 

The Fujitsu MB 4052 is an analog-to-digital converter (ADC) for general 
purpose which features four channels of analog inputs and 8-bit data length of 
digital output. 
Analog input signal is converted to serial 8-bit digital data by the successiv'e­
approximation technique which provides high-speed conversion, i_e_ many 
analog data can be converted within a short time_ 
All digital 1/0 signals including control inputs are TTL level compatible so as to 
provide wide application such as in microprocessor-controlled system and so on. 

• Single Power Supply; 
DIP: +3.5V to +6.0V or +8.0V to +1 SV (with Internal Regulator) 
FPT: +3.5V to +6.0V or +8.0V to +13.2V (with Internal Regulator) 

• Multiplex 4-Channel Analog Inputs 

• Analog Input Voltage Ranges: 
0 to 1/2Vcc1 (Standard mode: RS= 1) 
0 to 1/8Vcc1 (Contracted mode: RS= 0) 
0 to 2Vcc1 (Expanded mode: through built-in Divider) 

• Analog Input Bias Current: 250nA Max. 

• Resolution: 8 bits 

• Linearity: 0.19% Max. 

• Successive-Approximation Conversion: 100µs/ch Max. at fcLK = 100 kHz 

• Ratio-Metric Conversion by Reference Voltage V cc1 

• Serial Data Output (Open-Collector) 

• TTL/CMOS Compatible Digital 1/0 

• Package: DI P-16C-C02 
DIP-16P-M04 
FPT-16P-M03 

ABSOLUTE MAXIMUM RATINGS (All Voltages referenced to A.G/D.G) 

Rating Symbol Value Unit 

Vcc1 +7 v 
Power Supply Voltage 

Vcc2 +20 v 
Digital Input Voltage V10 -0.5 to +20 v 
Digital Output Voltage (Off-State) VoH +20 v 
Analog Input Voltage VIA Vcc 1+0.5 v 
Storage ] Ceramic -55 to +150 

TsTG oc 
T em peratu re Plastic -40 to +125 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet .. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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A.G 

Ex. 2 

Ex. 1 

Ao 

Ai 

A2 

A3 

D.G 

MB4052 

July 1988 
Edition 4.0 

CERAMIC PACKAGE 
DIP-16C-C02 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M03 

PIN ASSIGNMENT 

Vcc1 

2 Vcc2 

RS 

Data Out 

ADC CLK 

6 11 cs 

Co 

8 c, 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

• 
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Fig. 1-MB 4052 BLOCK DIAGRAM 

13 
~-----•Data Out 

Ex.2q2 7.5k!1 

Ex. 1 

2.5k!1 

REGULATOR 

! 
16 15 

Vcc1 Vcc2 

Vcc1 
-2-

SUCCESSIVE 
APPROXIMATION 
REGISTER 

8 bit 
DAC 

1~ 8~ 
A.G D.G 

RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol 

Min. Typ. 

Vcc1 3.5 5.0 

Power Supply Voltage DIP 8.0 12.0 
Vcc2 

FPT 8.0 12.0 

Digital Output Low Current loL - -

Operating Temperature TA -30 -

7-24 

----1-2 ADC CLK 

---~1~1 cs 

14 RS 

(TA= -30°C to +85°C) 

Unit 
Max. 

6.0 v 

18.0 v 

13.2 v 

8 mA 

+85 oC 



PIN DESCRIPTIONS 
INPUT FOR VOLTAGE RANGE EXPANSION (EX 2). 
PIN 2 
This input pin is provided to expand the voltage range of 
analog input signal. 
This input pin is connected to tne internai one-to-four voit­
age divider which reduces an analog signal level to one 
fourth of input level. 

OUTPUT FOR VOLTAGE RANGE EXPANSION (EX 1), 
PIN 3 
This output pin is provided to expand the allowable analog 
input level in co-operation with the above EX 2 pin. 
A reduced signal which is divided in the internal divider is 
output on this pin. 
This output pin can be connected to any of standard analog 
inputs Ao, A1, A2 or A3 so that the EX 2 pin can function 
as one of 4-channel inputs. 

ANALOG INPUTS (Ao TO A3), PINS 4, 5, 6 AND 7 
These input pins are provided to receive four channels of 
analog inputs. 
One of these four channels is selected by a combination of 
C0 and C1 inputs. 

CHANNEL SELECT (C1 AND Co), PINS 9 AND 10 
These control inputs are used to designate one of four 
analog inputs as shown in Table 1. 

Table 1 CHANNEL SELECTION 

~~--! 
c, 
0 

~-----r------L 
J -~--±=::_==] 

CHIP SELECT (CS), PIN 11 
This control input pin is used to start analog-to-digital 
conversion. 
When CS goes low, the A/D conversion start and the DAT A 
OUT output is enabled. 
When an A/D conversion is completed or termination of 
conversion is required, CS is made high. 

A/D CONVERSION CLOCK (ADC CLK), PIN 12 
This clock signal is input to the internal successive approxi­
mation register and used as timing signal for A/D conver· 
sion. 
The conversion speed of this device is determined by this 
clock rate. 
Ten clock cycles are required for a complete 8-bit conver­
sion. 
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A precise cycle time is not always required for this clock 
signal. 

DATA OUTPUT (DATA OUT), PIN 13 
Thi!: output p!ri is rn::wirlPd to ou1:pu1: thP. AID conversion 

results as digital signals. 
The converted digital data are serially output in the order 
of start-bit, MSB (Most Significant Bit), 2SB (Second Signi­
ficant Bit), .. ." , 7SB, LSB (Least Significant Bit) and 
stop-bit in synchronization with the ADC CLK clock signal. 

RANGE SELECT (RS), PIN 14 
This control input is provided to select an analog input 
voltage range as shown in Table 2. 
This input must not be changed during an A/D conversion. 

Table 2 RANGE SELECTION 

RS Voltage Range 

0 0 to 1/8 Vcc1 

1 0 to 1/2 Vcc1 

ANALOG GROUND (A.G) AND DIGITAL GROUND 
(D.G), PINS 1 AND 8 
These are terminals for ground. 
The analog circuitry and digital circuitry have seperate 
ground terminals, respectively. 

POWER SUPPLIES (Vcc2 AND Vcc1 ), PINS 15 AND 
16 

When the device operates within a voltage range of 3.5V 
to 6.0V, the power source is connected to Vcc1 which is 
shorted to V cc2 . 

When the device operates within a voltage range of SV to 
18V in case of DIP Packages and BV to 13.2V in case of 
Flat Package, the power source is connected to V cc2 . 

In this high voltage operation mode, the V cc1 pin is used 
as an output pin which supplies +5V stabilized voltage and 
1 OmA load current and the supplied voltage is regurated in 
the internal voltage regurator. 
V cc1 is used as the reference voltage of A/D conversion 
regardless any two types voltage. 
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ANALOG CIRCUIT CHARACTERISTICS FOR PLASTIC DIP PACKAGE 
(Vcc1 : 3.5V to 6.0V, TA: -30°C to +85°C) 

Value 

Parameter Symbol Condition Unit 

Min. Typ. Max. 

Resolution - - - 8 Bit 

Linearity Error - - ±0.5 LSB 

Vcc1 ; 5V 

Differential Linearity Error - - ±0.9 LSB 

Contracted Range Vzc 0 6 16 mV 

Zero 
Transition Standard Range Vzs 7 17 27 mV 
Voltage 

Expanded Range VzE 22 62 102 mV 

Vcc1 :5V, TA :25°C 

Contracted range VFc 600 625 650 mV 

Full Scale 
Transition Standard Range VFs 2.475 2.500 2.525 v 
Voltage 

Expanded Range VFE 9.600 10.000 10.400 v 

Ill Comparator Input Current l1c Vcc1 ; 5V - -100 -250 nA 

Divider Input Resistance for 
RINE - 5 10 15 kD 

Expanded Range 

Output Voltage VoR 4.5 5.0 5.5 v 
av ~ v CC2 ~ 18V 

Line Regulation - 4.0 - mV/V 

Regulator 

Load Regulation 
Vcc2 : 12V, 

- 0.5 - mV/mA 
OmA ~lout~ -10mA 

Output Voltage 
Vcc2 ; 12V 50 ppm/°C Temperature - -

Conversion Cycle Time tcvc l fcLK ; 1 OOkHz - - 100 µs/ch 

A minus sign (-)prefixed to a current value indicates that the current flows from the IC to the external circuit. 
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ANALOG CIRCUIT CHARACTERISTICS FOR CERAMIC DIP PACKAGE 
(Vcc1 = 3.5V to 6.0V, TA = -30°C to +85°C) 

Value 

Parameter Symbol Condition Unit 

Min. Typ. Max. 

Resolution - - - 8 Bit 

Linearity Error - - ±0.4 LSB 

Vcc1 = 5V 
Differential Linearity Error - - ±0.8 LSB 

Contracted Range Vzc 0 6 16 mV 

Zero 
Transition Standard Range Vzs 7 17 27 mV 
Voltage 

Expanded Range VzE 22 62 102 mV 

Vcc 1 =5V, TA =25°C 

Contracted range VFc 610 625 640 mV 

Full Scale 

Transition Standard Range VFs 2.480 2.500 2.520 v 
Voltage 

Expanded Range VFE 9.760 10.000 10.240 v 

Comparator Input Current l1c Vcc1 = 5V - -100 -250 nA • Divider Input Resistance for 
R1NE - 5 10 15 kD 

Expanded Range 

Output Voltage VoR 4.5 5.0 5.5 v 
8V '."'.: v CC2 .o;: 18V 

Line Regulation - 4.0 - mV/V 

Regulator 

Load Regulation 
Vcc2 = 12V, 

- 0.5 - mV/mA 
OmA ~lout~ -10mA 

Output Voltage 
Vcc2 = 12V - 50 - ppm/°C Temperature 

Conversion Cycle Time tcvc fcLK = 100kHz - - 100 µs/ch 

A minus sign (-) prefixed to a current value indicates that the current flows from the IC to the external circuit 
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ANALOG CIRCUIT CHARACTERISTICS FOR PLASTIC FLAT PACKAGE 
(Vcc1 = 3.5V to 6.0V, TA= -30°C to +85°C) 

Value 

Parameter Symbol Condition Unit 

Min. Typ. Max. 

Resolution - - - 8 Bit 

Linearity Error - - ±0.5 LSB 

Vcc1 = 5V 

Differential Linearity Error - - ±0.9 LSB 

Contracted Range Vzc 0 6 16 mV 

Zero 
Transition Standard Range Vzs 7 17 27 mV 
Voltage 

Expanded Range VzE 22 62 102 mV 

Vcc1 =5V, TA =25°C 

Contracted range VFc 600 625 650 mV 

Full Scale 
Transition Standard Range VFs 2.475 2.500 2.525 v 
Voltage 

Expanded Range VFE 9.600 10.000 10.400 v 

Comparator Input Current I 1c Vcc 1 = 5V - -100 -250 nA 

Divider Input Resistance for 
RINE - 5 10 15 krl 

Expanded Range 

Output Voltage VoR 4.5 5.0 5.5 v 
8V :<'.: Vcc2 :s;: 18V 

Line Regulation - 4.0 - mV/V 

Regulato1 

Load Regulation 
Vcc2 = 12V, - 0.5 - mV/mA 
Om A :s;: lout :s;: -1 Om A 

Output Voltage 
Vcc2 = 12V 50 ppmfc Temperature - -

Conversion Cycle Time tcvc fcLK = 100kHz - - 100 µs/ch 

A minus sign (-)prefixed to a current value indicates that the current flows from the IC to the external circuit. 
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DIGITAL CIRCUIT DC CHARACTERISTICS 
(Vcc1 = 3.5V to 6.0V, TA = - 30°C to +85°C) 

Value 
Parameter Symbol Condition Unit 

Min. Typ. Max. 

Input Clamp Voltage Vic Vcc1 = 3.5V, l 1L = -18mA - - -1 5 v 

High Level Input Current loH 
Vcc1 = 3.5V, V 1H = 2.0V, - - 100 µA 
V1L = 0.8V, VoH = 20V 

VoL1 
Vcc1 = 3.5V, V 1H = 2.0V, 

- - 0.4 v 
V 1L = 0.8V, loL = 4mA 

Low Level Output Voltage 

VoL2 
Vcc1 = 3.5V, V 1H = 2.0V, 

- - 0.5 v 
V 1L = 0.8V, loL = 8mA 

llH1 Vcc1 = 6.0V, V 1H = 2.7V - - 20 µA 
High Level Input Current 

I IH2 Vcc1 = 6.0V, V 1H = 20V - - 100 µA 

Low Level Input Current I IL Vcc1 = 6.0V, V 1L = 0.4V - -50 -150 µA 

Power Supply Current for V cc1 lcc1 Vcc1 = 6.0V - 154 30 mA 

Vcc1 =Open, 

Power Supply Current for V cc2 lcc2 
Vcc2 = 20V for DIP Package - 15 25 mA 
Vcc2 = 13.2V for FLAT 
Package 

4 Note: This typical value is measured at Vcc1 = 5.0V and TA= 25°C. 
A minus sign (-) prefixed to a current value indicates that the current flows from the IC to the external circuit. 
The values are measured at Vcc1 = Vcc2 except the lcc2 parameter of. 

DIGITAL CIRCUIT AC CHARACTERISTICS 
(Vcc1 = 3.5V to 6.0V, TA= -30°C to +85°C) 

Value 
Parameter Symbol Unit 

Min. Typ. Max. 

ADC CLK Cycle Time tcv 10 - - µs 

ADC CLK H Level Pulse Width twAc+ 2.5 - - µs 

ADC CLK L Level Pusle Width twAc- 2.5 - - µs 

CS H Level Pul.se Width twcs + 1.5 - - µs 

CS Set-up Time ts cs 1 - - µs 

CS Hold Tin. tHCS 1 - - µs 

Channel Set-up Time tscH 0 - - µs 

Channel Hold Time tHCH 1 - - µs 

Propagation Delay Time tPLH - 800 2,000 
tPHL 

ns 

7-29 



11111111111111111111111111!1111111111111111111111111 

FUJITSU 

11111111111111111111111111111111!1111111111111111111 MB405 2 

(1) ADC CLK 

ADC CLK 

(2) cs 

(3) CS Set-up/Hold Time 

ADC CLK 

Data Out 

RS 

ADC CLK 

Data Out 

Fig. 2 - AC CHARACTERISTICS WAVEFORM 

--------3V 

1.3V 
'-------av 

---VoH 

Start bit MSB 
'---------VoL 

Fig. 3 - TIMING DIAGRAM 

~ 

(4) Channel Set-up/Hold Time 

(5) Propagation Delay Time 

ADC CLK 

Data Out 

tPLH or tPHL 

-----.. ,---VoH 
1.3V 

'----VoL 

xxxxxx _________ ~xxxxxxx 

I I I I I I I 
j I I ! j I 

Start bit M 2 3 4 5 6 7 L Stop bit s s s s s s s s 
B B B B B B B B 

Note: RS should be held to one ranged "1" or "O" until data conversion is completed. 
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Fig. 4 - LOAD CONDITIONS 

5V 

Data Out o--------- · ---0 

(Open Collector) 

I CL=15pF 

TYPICAL WAVEFORMS OF PROPAGATION DELAY 
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tPLH (Data Out Transition from low-level to high-level) tPHL (Data Out Transition from high-level to low-level) 

1V 

I' lL 
Data Out 

.J. ADC CLK 

1 
11 

1V 100ns 

TYPICAL CONVERSION WAVEFORM 

5V 5V 

r-+o-ics 

__ ,_;. ____________ ADCCLK 

i,,._- - _...__,_ _,_,_...__ - - - ~ 

1--t---+----+--__ _._._ ____ -+--+--l Data Out 

5V 20µS "10101010" 

Condition 

fcLK = 100kHz 

Vcc1 = 5V 
Standard Range 
VIA~ 1663 mV 
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ADC CLK 

Data Out 
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Fig. 5 - EXAMPLE OF EXPAND RANGE MODE CONNECTION 

VA Ex. 2 
Analog Input-------<-:>-----, 

Ex. 1 

A, 

VA:Ot0Vcc1x2 
RS= "1" 

MB 4052 
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PACKAGE DIMENSIONS 

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE \ 
(CASE No. : DIP-16C-C02) __l-

~ O'to 15' 

R.02510.61),n DD DD D CJ o,11 1111 
REF .268~:g~! .311~:g~: 

16.s(g:~~) 17.9 ~g:~~) .30017.62ITYP 

I u-u-u o o o LJ u l__l LJd-==-----t--~ 
~.1eo~:g~:f19.3o~6:~~)~ 

.20015.0B)MAX 

.134±.014 
13.40±0.36) 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP·16P-M04) 

:::~::1::: : : : )5~;:, 
~.110+·008 119,55+021 V LJ I 

-.012 -0.3~ 

.10012.54) I 
TYP 

©1986 FUJITSU LIMITED 016033S-2C 

.039~Q°12 

( 0.99~g·3 ) 
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Dimensions in 
inches (millimeters) 

Dimensions in 
inches {millimeters) 

• 
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PACKAGE DIMENSIONS <continued> 

16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M03) 

.122(3.10)MAX 
(SEATED HEIGHT) 

L.002(0.05)MIN 
(STAND OFF) View "A" 

"A" 

©,1988 FUJITSU LIMITED F160085-2C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

FUJITSU LIMITED 
Commu.nicationJ and ltectronicJ 

.362t.012 
(9.20±0.30) 

.007(0.18) 
MAX 

.027(0.68) 
MAX 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefully­

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda·ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int' I Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
Phone: 408-922·9000 TWX: 910-671-4915 

FUJITSU MICROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner StraBe 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

©FUJITSU LIMITED 1988 

805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 

Printed in Japan PV2078-887 A4 
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6-CHANNEL 8-BIT 
AID CONVERTER 
SUBSYSTEM 

MB 4053 
MB 4063 

6-CHANNEL 8-BIT A/D CONVERTER SUBSYSTEM 

The Fujitsu MB 4053 and MB 4063 are 6-channel, 8-bit, single-slope A/D 
converter subsystem designed to be used in a microprocessor based data con­
trol system. These devices provide the analog functions while the addressing, 
counting and timing functions are provided by a microprocessor such as the 
MB 8840/50, MBL 8048, MBL 8086, or MBL 8088. 

The MB 4053 and MB 4063 are single monolithic bipolar IC providing a 1 of 
8 address decoder, 8-channel analog multiplier, sample and hold, constant 
current generator, ramp integrator and comparator in a 16-pin package. 

These A/D converter subsystems are suitable for a wide range of applications. 
The resolution required by an application can be obtained by arbitrarily 
selecting a suitable integration time. Also zero offset and full-scale error 
corrections can be made automatically (auto-zero and auto-calibration) to 
minimize conversion error. 

• Microprocessor/TTL compatible 

• Zero offset and full-scale error correction capability 

• Ratiometric conversion capability 

• Available in 16-pin DIP and Flat Pack 

• Compatible with MC14443 and µA9708 (DIP package) 

• Single power supply 

• Excellent linearity 

• Fast conversion time 

+4.75 V to +15 V 

±0.2% max. error 

300 µs/ch typ. 

• Analog input volgage 

• Power Dissipation 

0 V to Vee - 2 V (5.25 V max.) 

25 mW typ. at Vee = 5 V 

• Standard 16-pin DIP or flat package. 

ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Value 

Supply Voltage Vee 18 

Digital Input Voltage VID -0.5 to +30 

Digital Output Voltage when Off VoH -0.5 to +18 

Analog Input Voltage V1A -0.5 to +30 

Output Current lo 10 

Ceramic -55 to +150 
Storage Temperature TsTG 

Plastic -55 to +125 

Unit 

v 

v 

v 

v 

mA 

QC 

QC 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA Tl NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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A1 

A2 

RAMP 
START 

CH 

GND 

RAEF 

RAMP 
STOP 

VREF 

CERAMIC PACKAGE 
DIP-16C-C02 

August 1988 
Edition 3.1 

PLASTIC PACKAGE 
DIP-16P-M01 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

Ao 

11 

Vee 

12 

13 

14 

15 

15 

This device contains circuitry to protect the 
inputs against damage due to trigh static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

• 
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Fig. 1a - MB 4053 BLOCK DIAGRAM 

11 

ANALOG 12 
INPUT 

13 

14 

Is 

ANALOG 13 
INPUT 

15 

13 

Vee 

AoA1 A1 
(FROM MPU) 

RAMP START 
(FROM MPU) 

OAM•C'mAM• ~ 
AMPLIFIER l 
V~~ ilR 

REFERENCE 
QURRENT 
GENERATOR 

6 5 4 

COMPARATOR 

-=- VsE2 

Fig. 1b - MB 4063 BLOCK DIAGRAM 

Vee 

i------;ANALOG 
MULTI­

>-----; PLEXER 

Ao At A1 
(FROM MPU) 

RAMP START 
(FROM MPU) 

"""""'"' ~ AMPLIFIER l 
V~~ ilR 

REFERENCE 
CURRENT 
GENERATOR 

6 5 4 
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COMPARATOR 

-=- VsE2 

RAMP STOP 
(TO MPU) 

RAMP STOP 
(TO MPU) 
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RECOMMENDED OPERATING CONDITIONS 

Condition 
Parameter Symbol Unit 

Min. Typ. Max. 

Supply Voltage Vee 4.75 5.0 15 v 

} ivib 40::J3 <.V 

Reference Voltage* VREF 5.25 v 
MB 4063 2.8 

Ramp Capacity CH 300 pF 

Reference Current IR 12 50 µ.A 

Analog Input Voltage V1A 0 VREF v 
Output Current lo 1.6 mA 

Operating Temperature TA -40 +85 oc 

NOTE: *2V ;;'. VREF ;;'. Vcc-2V for MB 4053, 2.8V ;;'. VREF ~Vee -2V for MB 4063 

ELECTRICAL CHARJ\CTE~ISTICS 
(Vee= 4.75 V to 15 V, TA= -40 C to 85 C) 

Parameter Symbol 
Min. 

Conversion Error EA 

Linearity Error ER 

Analog Input Current Is 

Crosstalk Between Any Two Channels VcR 

Multiplexer Input Offset Voltage VosM 

Conversion Time tc 

Acquisition Time tA 

Acquisition Current IA 

Ramp Start Delay Time to 

Multiplexer Address Time tM 

Digital High Level Input Voltage V1H 

Digital Low Level Input Voltage VIL 

Digital Low Level Input Current llL 

Digital High Level Input Current l1H 

High Level Output Current loH 

Low Level Output Voltage VoL 

Supply Current Ice 

A minus sign (-) prefixing a current value indicates that 
the current flows from the IC to the external circuit. 
t 1 Conversion error: For all channels, deviation from a 

straight line between two points obtained by channel 
addresses 000 (0 scale) and 111 (full scale). 

t2 Linearity error: Deviation from a straight line between 
the 0 and full scale points for each channel. 

t3 Crosstalk between channels: Voltage change VcH of 

60 

150 

2.0 

Value 
Unit Remarks 

Typ. Max. 

±0.2 ±0.3 % tl 

±0.08 ±0.2 % t2 

-50 -250 nA 

dB t3 

2.0 4.0 mV 

See test circuit 
296 350 µs/ch Analog input: 0 thru VREF 

CH= 3300 pF, IR=50 µA 

See test circuit 
20 40 µs CH= 1000 pF t4 

µA 

100 ns 

1 µs 

v 
0.8 v 

-5 -15 µA V1L = 0.4 v 
1 µA V1H=5.5V 

10 µA VoH=15V 

0.4 v loL = 1.6 mA 

5 10 mA 

CH terminal occurring when an input voltage of a 
channel is changed by 6V1 while another channel is 
already charged (RAMP START= 0). This calculated 

6VcH 
by201og~. 

t 4 Acquisition time: Sum of multiplexer delay time, 
RAMP START delay time, and time required to charge 
the selected input voltage to the ramp capacitor. 
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Fig. 2 - CONVERSION ERROR 

tREF - ----- ---
}1,-1, 

\Address "111" 

I 
I 
I 
I 
I 

I 

Fig. 3 - LINEARITY ERROR 

INPUT VOLTAGE VREF 
o~---------+--

1 NPUT VOLTAGE VREF 

Fig. 4 - ACQUISITION/CONVERSION TIME 
TEST CIRCUIT 

CHANNEL SELECTION 

4.75V 
Input address line Selected 

A1 A, Ao 
analog input 

0 0 0 GND 

0 0 1 I, 

0 1 0 12 

RAMP RAMP 
Ai A1 START CH GND RAEF STOP VREF 0 1 1 13 

1 0 0 l4 

1 0 1 Is 

1 1 0 16 

- 4.75V 4.75V - 1 1 1 VREF 

Adjust RREF in the range 40 to 200 k!l so that IR is 12 to 50 µA. 

Fig. 5 - TIMING CHART 

A 0 ,..,,, A 2 Input 
------.._ r---------------11. ,.----VIH 

RAMP START Input 
tsL------jr----------------v,H 

CH Voltage 

------VBE2 
~ov 

1-----r------------.----- - VoH 
RAMP STOP Output 

'------tR ____ _;-----VoL 
>---------tc-----~.-i 
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OPERATION DISCRIPTION 

Refer to Fig. 1 MB 4053/MB 4063 BLOCK DIAGRAM, 
and Fig. 5 Timing Chart. Address inputs A0 to A2 are used 
to select the analog input to be converted, (one of the six 
analog inputs 11 to 16 ). The RAMP START input is 
switr.herl from a logic 1 to ri logic zero This causes the ex­

ternal ramp capacitor CH to charge at a fixed rate. (Note 1) 
until it reaches the sum of the selected analog input voltage 
and a constant offset voltage V BE 1 . The RAMP STOP out­
put (open-collector switches from a logic 0 to logic 1 when 
the voltage on CH reaches the comparator reference voltage 
V BE 2 . The RAMP START input is switched back to a logic 
1 after CH is completely charged. This disconnects the 
analog input from CH and allows it to be gin discharging 
at a fixed rate (Note 2). When the voltage on CH reaches 
the comparator reference voltage V BE 2 the RAMP STOP 
output switches back to a logic 0. This completes a conver­
sion cycle for 1 channel. 

The time between the RAMP START input switching 
(0-+1) and RAMP STOP output switching (1-+0) is the 
RAMP TIME tR. This would be directly proportional to 
the analog input voltage for the ideal situation where there 
was no comparator switching level error, leakage, switching 
delay times or effect of the impedance of the internal 
reference current source. tR can be calculated for the ideal 
case as follows: 

CH 
tR =V1N X~ 

Where: V1N =Analog input voltage to be measured 

CH = External ramp capacitor 

Ip= Vee - VREF for MB 4053 
RREF 

VREF 
IR= for MB 4063 

2 - R REF 

This ramp time is converted to a digital representation by 
counting tR with the microprocessor. If a small error can 
be tolerated, the A/D conversion software can be reduced 
and the conversion time minimized by omitting corrections. 

NOTE: 

*1 

*2 

Charge slope - IA - IR 2 150µA- IR - ----c;:;- - __ C_H __ 

Where: I A is the acquisition current whose value is 
determined from the circuit constant in the IC. 

Discharge slope = 1R -c;:;-

111111111111111111111111111111111111111111111111111
1

1 
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ZERO OFFSET AND FULL-SCALE 
FACTOR CORRECTIONS 

High precision conversions can be achieved by correcting 
for zero offset and full scale factor as follows: 

Thi? t:h.:;innl?I selt?C"t ~ddrr:-ss (A_G to _A, 2 ) is si:it to 000. Gro11nrl 

(GND) is selected (internally) as the analog input and con­
verted. This results in ramp time tR. Next the address is 
set to 111. V REF is selected (internally) and converted. 
This results in ramp time, tREF. Finally the desired analog 
input (one of 11 to 16 ) is selected and converted. This 
results in ramp time tx. This conversion sequence is arbit· 
rary and the GND and VREF conversions are not needed 
each time a channel is converted but only as required for 
calibration. The relationships between the inputs and ramp 
times are shown below. 

IVsE1lc =tz 
(VREF+VsE1lc=tREF 
(VIN +VsE1lc=tx 

(VREFlc=tREF -tz 

IV1Nlc =tx -tz 

IV1Nlc =~ 
(VREF)c tREF -tz 

The conversion error can then b~ minimized by using the 
above results in the expression below to calculate the 
corrected analog input voltage. 

tx - tz 
(V1Nlc = (VREF)c X ---­

tREF -tz 

Where: V1N =Analog input voltage to be measured 
VREF =Reference voltage 
V8 E1 =Shift voltage in sample/ramp amplifier 
V 8 E2 =Threshold voltage of comparator 
V CH =CH voltage 

The GND and VREF conversion sequence is arbitrary, the 
GND and VREF conversions not being needed each time a 
channel ( 11 to 16 ) is converted. 
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PIN DESCRIPTION 

Pin number Name 

9-13 Analog input 

15 

16 Channel selection 
1 input 
2 

3 RAMP START 
signal input 

7 RAMP STOP 
signal output 

4 Ramp capacitor 
pin 

8 Reference voltage 
supply pin 

6 Reference 
resistance pin 

14 Power supply 

5 Ground 

Symbol 

11 thru 16 

Ao 
A, 
A2 

RAMP START 

RAMP STOP 

CH 

VAEF 

RAEF 

Vee 

GND 

Function 

Analog inputs for the six channels. One of the 6 is selected by a 
specific bit pattern on Ao to A2 . 

Inputs for selecting an analog input channel. Either GND, one of 
channels 11 to1 6 or VAEF is selected by a specific bit pattern on 
the 3 inputs. 

A/D conversion start signal input. RAMP START (1 ~o) 
Ramp time start signal input. RAMP START (O~ 1) 

Indicates that CH is charged over comparator reference voltage 
V sE2 . RAMP STOP (0~ 1) AID conversion end signal (CH 
discharged to comparator reference voltage). RAMP STOP (0~1) 

Pin for externally connecting the ramp capacitor. The value of 
CH 'in conjunction with VAEF and RAEF establishes the ramp 
time. 

Reference voltage supply pin. 
This is the reference voltage source for determining the discharge 
current and the analog reference voltage for full-scale factor 
correction. 
When the channel selection input is set to 111, this pin is selected 
for channel conversion. The full-scale factor is corrected using the 
conversion results. 
The voltage at this pin must be set to (GND + 2 V) to (Vee - 2 V) 
and 5.25 V or less. 

Pin for external reference resistance for setting the discharge current. 

MB 4053: 
The external resistance is connected between the power source pin 
(Vecl and the reference resistance pin (RAEF)· The discharge 
current is, then, IA= (Vee -VAEF)/RAEF· 

MB 4053: 
The external resistance is connected between the reference voltage 
supply pin (VAEF) and the reference resistance pin (RAEF). 
The discharge current is, then IA= VREF/2RREF· 

Power supply pin 

Ground pin 
This pin is grounded. When the channel selection input is set to 
000, this terminal is selected for channel conversion. The zero 
offset is corrected using the conversion results. 
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NOTES ON USE 
1. Since the impedance of th ramp capacitor pin is ap­

proximately 30 MQ (high), a resistance must not be 
connected in paralleled with this input. A ramp capaci­
t:or with no leakage must be used. 

2. At V 1N = 0 V, tR has a finite value. 
3. Since RAMP STOP is an open collector output, an 

external pull-up resistor is required. (For example, when 
a 20 KS?. external pull-up resistor is used.) 

4. All digital inputs/output are TTL compatible. 
5. The time from RAMP START input switching (0--+ 1) 

to RAMP STOP output switching (1 --+DI is ramp time 

6. tsL ::;> tA (max)= CH x (V REF + 0.7 VI 
150 µA- IR 

1111111111111111111111111111111111111111111111111 
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7 ~ CH v ( . CH 
. tR -;~X IN•tR max) =--i;-xVREF 

Vee -VREF VREF 
8. IR= F1REF for MB 4053, IR= 2 _ RREF 

for MB'4063 

9. 2 v ~ VREF ~(Vee -2 V) and VREF ~ 5.25 v 
for MB 4053 
2.BV ~ VREF ~·(Vee -2 V) and VREF ~ 5.25 V 
for MB 4063 

10. While and analog input voltage is being sampled, channel 
selection signals A 0 , A 1 , and A 2 must not be changed 
for (tsL ). 

TYPICAL CHARACTERISTIC CURVES 

~ 
0 

~ 

] 
> 
c 

.J 

0.20 

0.16 

0.12 

0.08 

0.04 

Fig. 9 - LINEARITY ERROR 
vs INPUT VOLTAGE 

Input Voltage, V1A [VJ 

Fig. 10 -PEAK LINEARITY ERROR 
vs AMBIENT TEMPERATURE TA 

0.18 
V~ =8V 
VREF"'5V ~ 

~RH== \20~~ pF-1 

0.16 

0.14 
L::::::_ 

~ 
0.12 ~ 

-50 50 100 

Ambient Temperature, TA [°C) 
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~ 

Fig.11-SUPPLY CURRENT 
vs AMBINENT TEMPERATURE 

Vee= BV 
1----+----VREF = 5 V--J 

IR=50µA 
~ 61-----+----+------f 

_8 
.: 
~ 4 

r--
~ l----t----+--------1 
"ii a 21----+----+------I 

Ambient Temperature, TA ["Cl 

II 
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APPLICATION EXAMPLES 
Examples of analog voltage (0 - 5V) A/D conversion with 10-bit resolution are shown in Fig.7 and Fig.8. 

Fig. 7- Application Example of MB 4053 

Temperature 
Sensor 

Rx To other 
Sensor 

R1 

Vcc=SV 

5V 

20 kn 

Vee 
RAMP1-----+----4~,.__ 
START 

~;~1----+-.__._ 

13 A2 t------+---o-

MB 4053 
14 A 1 t------+---o-

CH t------+---

Control input/ 
output from MPU 

_.!!L 
o--3-K_n ____ _, V REF RR E F t--~V\r>r-~ 

R2 GND RAEF 

5 Kn 120 kn 

R2 
Reference Voltage: VAEF = R, + R2 Vee ············7-1 

Ramp Current: IA= __ R,_ • - 1- ·Vee ·······7-2 
R, + R2 RAEF 

Input Voltage: V =~•Vee .................. 7.3 
IN Rx+ Ra 

Ramp Time· t ~ V • ~ 
. R --: IN IR 

=~· (1 +~)•CH• RAEF .................... 7.4 
Rx +Ra R1 

VAEF = __ 5_k_D __ X 8 V = 5 V 
3 kD + 5 kD 

Vcc-VAEF 8V-5V 
IA= ---= 25µA 

RAEF 120 kD 

tsL~ CH xVAEF = 5000pFx(5V+0.7V) = 228 µs 
IA(min)-IA 150µA-25µA 

_5_00_0_p_F_x_5_V = 1 000 µs 
25µA 

If the ramp time is counted with a 1 MHz clock, 
the following resolution is obtained. 

1000 µs = 1000"" 2 10 
1 µs · 
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As shown in this example, the voltage output of the sensor 

is proportional to Vee (Eq. 7-3) and VREF is also pro­

portional to V cc (Eq. 7-1), the sensor output conversion 

results (Eq. 7-4) are not influenced by power supply voltage 

fluctuation. Such a conversion is called ratio metric conver· 

sion and is effective for minimizing the effects of conversion 

error. Supply voltage fluctuations during discharge do result 

in error, however . 



Fig. 8 - Application Example of MB 4063 

Temperature R To other 
Sensor X Sensor 

Vee =8V 

5V 

20 k!1 

Vee 
RAMPl----4--1---_._ 
START 

~;~:I----+-_.__ ___ 
13 A2 ,_ __ __,____~ 

MB 4063 
14 A,,_ __ __,___ __ 

Ao!-----+--------

CH'---->---

~ 
'------>--IVREF RREFl---'\AI\,--~ 

MB 4053 
MB 4063 

Control input/ 
output from MPU 

GND RREF 
100 K!1 

CH= 5000 pF 

Ramp Current: IA= VREF ································8·1 
2RREF 

Input Voltage: V,N= __ R_x_ •VREF············8·2 
Rx+ Rs 

CH 
Ramp Time: tR = v,N·-i;-

= - fl><__ • CH" 2R REF····················· 8·3 
Rx+ Rs 

I =~= 5V _ 
R 2RREF 2 X 100k!1 - 2SµA 

5000pF x (5V+0.7V) 
= 228µs 

150µA - 25µA 

_5_0_00~p_F_x_5_V = 1 OOOµs 
25µA 

If the ramp time is counted with a 1 MHz clock, 
the following resolution is obtained. 

1000µs = 1000= 210 
1µs · 
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PACKAGE DIMENSIONS 

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16C-C02) 

R.02510.64) 
REF I 

.264(6.71) 

,'-r--r---.-----..--.---.-.,.--.,.--.,--.~--.--~....---.- .281 t 14) 

. I 

.09012.29) 

.11012.79) 

.754(19.15) 

.788(20.02) 

.050l 1.27)MAX 

.700(17.78)REF 
.056(1.42) 
.06211.57) 

.020(0.51) 

.05011.27) 

.01310.33) 

.023(0.58) 

7-44 

.200(5.08)MAX 

.120(3.05) 

.150(3.81) 

Dimensions in 
inches (millimeters) 
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16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16P-M01) 

I 
. 24016.10) .300 7 .62) TYP . 

INDEX k!;=:::;::::;=::;=:::;:::::;:::::;:::::::;::::=;::=;:::::::::;:::::::;=;=;:::;~~·60) 
.798120.28) MAX I 

.050l1.27)MAX 1.-+---------,-----. 

,,,,,,.,1 _ 1 1rn ii~ 1 """'°' 
--TY=P-. -'-'----• ~ ' :023(0:59) 

.060(1.50) 

.19715.00) MAX 

.118(3.00)MIN. 

.020(0.51 )MIN. 
Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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PACKAGE DIMENSIONS 

16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 

.38219.7) 

JI .. 014(0.351 
.022(0.55) 

©1986 FUJITSU LIMITED F16005S-2C 

FUJITSU LIMITED 
ComnumicaiionJ and ltecfronicJ 

6-1, Marunouchi 1-chome, Ch1yoda-ku, Tokyo 100, Japan 

.002(0.05) 

.008(0.20) 
(STAND OFF) 

.08512.15) 
MAX 

Detail of "A" part 

J .02010.5) 

.007(0.18) 
MAX 

.02710.681 
MAX 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 

Phone National (03) 216-3211 International llnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 
~~~~~--~~--~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~·~ 

For further 1nformat1on please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Soga Bldg. 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 
Phone National 1031 216-3211 International [lnt'I Prefix) 81-3-216-3211 

FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CA95054-3197, U.S.A. 
Plione 408-727·1700 Telex. 910-338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRDNIK GmbH.: 
Arabella Center 9. OG./A 
Lyoner Stra~e 44-48 0-6000 Frankfurt 71, F.R. Germany 
Phone 069/66 320 Telex 0411 963 

© 1986 FUJITSU LIMITED 
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8-CHANNEL 8-BIT 
A/D CONVERTER 

8-CHANNEL 8-BIT A/D CONVERTER 

The Fujitsu MB4056 is an analog-to-digital converter (ADC) for general pur­
pose which features eight channels of analog inputs and 8-bit data length of 
digital output. 

Analog input signal is converted to serial 8-bit digital data by the successive­
approximation technique which provides high-speed conversion, i.e. many 
analog data can be converted within a short time. 

Additionally, the MB4056 has dual range conversion capability, which pro­
vides sequentially one data of both range, standard and contracted modes, to 
chose better data between them and to delete the range change time. 

All digital 1/0 signals including control inputs are TTL level compatible so as 
to provide wide application such as in microprocessor-controlled system and 
so on. 

• Single Power Supply: 
• Multiplex 8-Channel Analog Inputs: 
• Resolution: 
• Linearity Error: 
• Analog Input Voltage Ranges: 

Automatic Range Change/Dual 
Range Conversion: 

+4.75 V to +18 V 

8 bits 
±0.19% Max. 

0 to 5 V 
Standard mode 
0 to 1.25 V 
Contracted mode 

• Successive-Approximation Conversion: 100 µs/ch Max. at feLK = 100 kHz, 
S/D = 1 
200 µs/ch Max. at feLK = 100 kHz, 
S/D = 0 

• Ratio-metric Conversion by Reference Voltage VREF 
• Analog Input Bias Current: 250 nA Max. 
• TTL/CMOS Compatible Digital 1/0 
• Power Consumption: 
• Standard 20-pin Plastic Package: 

Standard 20-Pin Ceramic Package: 

160 mW Typ. at Vee= 8V 
Suffix: -P 
Suffix: -z 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Power Supply Voltage Vee +20 

Digital Input Voltage VIH +20 

Digital Output Voltage (Off-State) VoH +20 

Analog Input Voltage VIA +20 

Storage 

J 
Ceramic TsTG -55 to +150 

Temperature Plastic TsTG -40 to +125 

Unit 

v 
v 
v 
v 

QC 

QC 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB4056 

PLASTIC PACKAGE 
DIP-20P-M01 

August 1988 
Edition 2.1 

CERAMIC PACKAGE 
DIP-20C-C03 

PIN ASSIGNMENT 

A. GND Vee 

Ao VREF 
OUT 

Ai RS 

A2 DATA 
OUT 
ADC CLK 

cs 
A5 Co 

As c, 

A1 C2 

D.GND SID 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

• 
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Fig. 1 - MB4056 BLOCK DIAGRAM 

Comparator 

[J [J 
A.GND D.GND 

TABLE 1: CONVERSION MODES 

SID RS 1st Conversion 2nd Conversion 

L L Contracted Range Standard Range 

L H Standard Range Contracted Range 

H L Contracted Range -

H H Standard Range -

7-48 

.----+----o-ODATADUT 

Successive ,___....,,______,,____--<' CS 
Approxi-
mation 
Register t-"---1----0ADC CLK 

S/D 

RS 

Regulator 

VREF OUT Vee 

TABLE 2: CHANNEL SELECTIONS 

C2 c, Co 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

Channel 

Ao 

A1 

A2 

A3 

A4 

As 

A5 

A1 
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PIN DESCRIPTIONS 

Pin Name Pin No. Descriptions 

Ao to A7 2 to 9 Analog Inputs 
These inputs are provided to receive eight channels of analog inputs. One of them 
is selected by a combination of C0 to C2. 

S/D 11 Conversion Mode Select Input 
This control input is provided to select a conversion sequence with RS input as 
shown in Table 1. When low, analog input voltage is converted in both ranges, and 
when high, in one range only. This input is latched at the falling edge of CS. 

C2 to C0 12 to 14 Channel Select Inputs 
These inputs are used to select one of eight analog input as shown in Table 2. This 
inputs are latched at the falling edge of CS. 

cs 15 Chip Select Input 
This control input is used to start analog to digital conversicin and to terminate it. 
When CS goes low, the A/D conversion starts and the DATA OUTPUT is enabled. 
When the A/D conversion is completed or termination of the conversion is required, 
CS is made high. 

ADC CLK 16 A/D Conversion Clock 

This clock signal is used for A/D conversion. The conversion speed is determined by 
this clock rate. But precise stability of the clock rate is no required. 

DATA OUT 17 
Data Outputs 
This output is provided to output the A/D conversion results as digital signals. • The converted digital data are serially output in the order of start-bit, MSB (Most 
Significant Bit). 2SB (Second Significant Bit), ... , 7SB, LSB (Least Significant Bit) 
and stop-bit in synchronous with the ADC CLK. 

RS 18 Range Select Input 
This control input is provided to select ~analog input voltage as shown in Table 1. 
This input is latched at the falling edge of CS. 

VREF 19 Reference Voltage Output 
This output provides the regulated 5V when Vee is between SV and 1 SV. About 
10mA current of the output is supplyed externally. 

A.GND 1 Analog Ground 
D. GND 10 Digital Ground 

Vee 20 Power Supply Voltage, 4.75V to 18V. 
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RECOMMENDED OPERATING CONDITIONS 

Value 

Parameter Symbol Unit 
Min Typ Max 

Power Supply Voltage Vee 4.75 12 18 v 

Digital output Low Current loL 8 mA 

Ambient Operating Temperature TA -40 +85 oC 

ANALOG CIRCUIT CHARACTERISTICS 
(Vee= 4.75 to 18V, TA= -40 to 85°C) 

Value 
Parameter Symbol Condition Unit 

Max Typ Max 

Resolution 8 bit 

Linearity Error ±0.5 LSB 

Differential Line,arity Error ±0.9 LSB 

• Zero Transition Voltage Vzs 20 mV 
Standard Conversion Mode 

Full Scale Transition Voltage VFs 
BVs Vee s 18V 4980 mV 

Zero Transition Voltage Vzc Contracted Conversion 5 mV 
Mode 

Full Scale Transition Voltage VFc 4.75V S Vee S 1BV 1245 mV 

Comparator Input Current leap -250 nA 

Output Voltage BVSVcc s 18V 4.5 5.0 5.5 v 

Line Regulation . BV S V cc S 1 BV 4.0 mV/V 

Regulator Load Regulation Vee= 12V 
-10mAs louT S::OmA 0.5 mV/mA 

Output Voltage 
Change with Vee= 12V 50 PPmfC 
Temperature 

tcvc1 fcLK =100kHz, S/D="1" 100 µs/CH 
Conversion Time 

tcveo fcLK = 1 OOkHz, S/D = "O" 200 µs/CH 
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DIGITAL CIRCUIT DC CHARACTERISTICS 
(Vee = 4.75 to 18V, TA = -40 to 85°C) 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

Input High Voltage VIH 2.0 v 

Input Low Voltage VIL 0.8 v 

Input Clamp Voltage Vic l1L = -18mA -1.5 v 

Output High Current loH 
v,H = 2V, v,L = 0.8V 

100 µA 
VoH = 20V 

V1H = 2V loL = 4mA 0.4 v 
Output Low Voltage VoL 

VIL= 0.8V loL = 8mA 0.5 v 

V1H = 2.7V 20 µA 
Input High Current llH 

V1H = 20V 100 µA 

Input Low Current llL V1L = 0.4V -20 -100 µA 

Power Supply Current Ice Vcc=20V 20 38 mA 

DIGITAL CIRCUIT AC CHARACTERISTICS 
(Vee = 4.75 to 18'/, TA = -40 to 85°C) 

Value 
Parameter Symbol Unit 

Min Typ Max • 
ADC CLK Cycle Time tcv 10 µs 

ADC CLK H level Pulse Width twAc+ 2.5 µs 

ADC CLK L level Pulse Width twAC- 2.5 µs 

CS H level Pulse Width twcs• 1.5 µs 

CS Set-up Time ts cs 1 µs 

CS Hold Time tHCS 1 µs 

Channel Set-up Time tscH 0 µs 

Channel Hold Time tHCH 1.5 µs 

Propagation Delay Time 
tPLH 0.8 2 µs 

tpHL 0.8 2 µs 
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Fig. 2 - AC MEASUREMENT CIRCUIT 12V 

Fig. 3 - AC TIMING DIAGRAM 

DATA OUT 
(Open Collecto 

RL = 5kn 

ICL = 15pF 

ADC CLK tcv-----< 
twAc• twAc· 

----3V 
ADC CLK 1.3V ___ __,,_ - - -·OV 

_fotwcs•~ 
---------,3V 

1.3V 1.3V '----------ov 
CS Set-up/Hold Time 

ADC CLK 

ts cs 
---T"+'--..·+- - - - - - - - - - - - - -3V 

,...-----VoH 
' Start Bit !MSB '~--------~!..!.------------VoL 

D.ATA OUT 

C0 to C2 , RS, S/D Set·up Time/Hold Time 

------..,-----------3V 

Co, c,, C2 
RS, S/D 

Propagation Dela( Time 

1.3V 

1.3V 
'----------OV 

ADC CLK ~ 3
V 

_________ 't __ :_:H_L:""J J - - - - - - --::H 
DA~AOUT )j(i.3V 

"-----------VoL 
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Fig. 4 - TIMING DIAGRAM (S/D = "O") 

1st Conversion---+----2nd Conversion] 

Latch 

cocomco 
cn Cf.l en en 
°::2: N M o::t 

"' "' "' "' ii Vl Vl Vl Vl 

"' CD .... ...J Q_ 
0 

ci5 

Fig. 5 - TIMING DIAGRAM (S/D = "1") 

t------Conversion------4-< • 
Latch 

ADC CLK 

DATAOUT---, I I I I I I I I I 
ffi ffi ffi ffi ffi ffi ffi ffi B 
::2;NM'l;f'-l.D(Or""-..Jg. 

ci5 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 6 - ALLOWABLE VREF. OUT PIN OUTPUT 
CURRENT vs. POWER SUPPLY VOLTAGE 
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POWER SUPPLY VOLTAGE Vee (VI 
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Fig. 7 - MEASUREMENT CIRCUIT 
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PACKAGE DIMENSIONS 

.050(1.27IMAX 

.100(2.54) 
TYP 

20-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20P-M01) 

.034~0012 

(0.86~~· 30 1 

.018±.003 

(0.46±0.08) 
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.020(0.51) 
MIN 

.172(4.36JMAX 

.11813.0)MIN 
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.300±.010 
(7.62±0. 25) 

Dimensions in 
inches (millimeters) • 
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PACKAGE DIMENSIONS Ccontinued) 

20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20C-C03) 

R.025(0.64) 
REF 

.100±.010 
(2.54±0.25) 

.052±.010 
(1.32±0.25) 

©FUJITSU LIMITED 1986 D20006S-4C 

The information contained in this document does not convey any 

license under copyrights. patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

7-56 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefully­

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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8-BIT ULTRA HIGH SPEED A/D CONVERTER 

The Fujitsu MB 40547 is an ultra-high AID converter which is fabricated with 
Fujitsu Advanced Bipolar Technology. The MB 40547 uses the full-parallel 
comparision technique (flash method) for high speed conversion and can 
convert wide-band analog signals such as video to digital signals at a sampling 
rate from DC to 30 Megasamples/sec. without any sampling/holding circuit. 
Because of such high-speed operation, the MB 40547 is suitable for applica­
tions such as color-TV coding, video processing with computer, or radar signal 
processing. 

• Resolution: 8 bits 

• Linearity: MB 40547-7: ±1 LSB 
MB 40547-8: ±1/2 LSB 

• Conversion Rate: 30 MSPS typ. 

• Analog Input Voltage: 0 to -2 V 

• No need for external sampling/holding circuit 

• Digital 1/0 level: 10 K ECL level 

• Output modes: 

• Single Power Supply: 

Binary/2's Complement 

-5.2V 

• Power consumption: 

• Package: 

900 mW typ. 

Standard 24-pin DIP 

ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Power Supply Voltage VEE 

Digital Input Voltage VIND 

Analog Input Voltage VINA 

Analog Reference Voltage VR 

Output Current lo 

Storage Temperature TsTG 

Ratings 

+0.5 to -7.0 

+0.5 to VEE 

+0.5 to VEE 

+0.5 to VEE 

-12* 

-55 to +150 

Unit 

v 

v 

v 

v 

mA 

•c 

* Negative value of current means that the current flows from the device. 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB 40547-7 
MB 40547-8 

VEE 

VEE 

(LSB) Os 

07 

05 

05 

04 

03 

02 

(MSBJ0 1 

CLK 

VEE 

May 1984 
Edition 2.0 

CERAMIC PACKAGE 
DIP-24C-A01 

PIN ASSIGNMENT 

0.GNO 

NLINV 

A.GNO 

VRB (-2V) 

VRM 

V1N 

V1N 

VAT (OV) 

A.GNO 

NMINV 

0.GNO 

VEE 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

• 
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FUJITSU MB 40547-7 
MB 40547-8 

BLOCK DIAGRAM 

256 to 8 

ENCODER 

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 
Min 

Power Supply Voltage VEE -5.46 

Analog Input Voltage VINA -2.0 

Analog Reference Voltage (Top Side) VAT 

Analog Reference Voltage (Bottom Side) VRB -2.1 

Clock Pulse Width at High level tw+ 25 

Clock Pulse Width at Low level tw- 25 

Operating Temperature TA 0 

7-58 

D1 IMSBI 

D2 

D3 

LATCH D4 
& 

BUFFER D5 

D5 

D7 

Ds (LSBI 

Value 
Unit 

Typ Max 

-5.20 -4.94 v 

0 v 

0 0.1 v 

-2.0 v 

ns 

ns 

70 oc 



MB 40547-7 FUJITSU 

MB 40547-8 

DC CHARACTERISTICS 
(VEE= -5.2 V, TA= 0 to +70°C, Output Circuits: See TEST LOAD CIRCUIT) 

Value 
Parameter Symbol Unit 

Max Typ Max 

Resolution 8 bits 

l MB 40547-7 ±0.4 
Linearity Error ER % 

jMB 40547-8 ±0.2 

Equivalent Input Resistance RINA 25 k!.1 

Input Capacitance CINA 130 250 pF 

High-level Input Current l1HA 300 µA 

Low-level Input Current l1LA 290 µA 

Reference Current !RB -36 -20 mA 

AC CHARACTERISTICS 
(VEE= -5.2 V, TA= 0 to +70°C, Output Circuit: See TEST LOAD CIRCUIT) 

Value 

Parameter Symbol Unit TA 
(oC) Min Typ Max II 

0 -1.000 -0.840 

High-level Output Voltage VoH +25 -0.960 -0.810 v 
+70 -0.900 -0.720 

0 -1.870 -1.665 

Low-level Output Voltage VoL +25 -1.850 -1.650 v 
+70 -1.830 -1.625 

0 -1.145 

High-level Input Voltage VIHD +25 -1.105 v 
+70 -1.045 

0 -1.490 

Low·level Input Voltage VILD +25 -1.475 v 
+70 -1.450 

High-level Input Current llHD 220 µA 

Low-level Input Current llLD 180 µA 

Power Supply Current IEE -280 -170 mA 
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SWITCHING CHARACTERISTICS 
(VEE = -5.2 V, TA = +25°C) 

Parameter Symbol 
Min 

Maximum Conversion Rate FS 20 

Aperture Delay tAD 

Digital Output Delay tpd 

TIMING DIAGRAM 

CLK 

D1 to D8 Data N-1 

tpd 

7-60 

Value 
Unit 

Typ Max 

30 MHz 

ns 

15 25 ns 

Data N Data N+l 



ANALOG INPUT EQUIVALENT CIRCUIT 

l01AS 

VEE 

(One of 255 input circuits} 

C1N: Non-linear Emitter-follower Junction Capacitance 
R1N: Linear Resistance Model for Input Current Transition by Comparator Switching: 

Infinite value for V 1N < VRs or when CLK =HIGH. 

VRB: Voltage at VRs Terminal. 
181As: Constant Input Bias Current 
V 0 : Diode consisting of the base-collector junction of emitter-follower transistor. 

DIGITAL INPUT EQUIVALENT CIRCUIT 

lllllllllllllllllllllllllllllliillllllllilllllllllilllli!ll:::1 

MB 40547-7 FUJITSU 
MB 40547-8 lllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllii1 

G.GNDcr-~~..-~.--~-

VREF = -1.3 V 

DIGITAL OUTPUT EQUIVALENT CIRCUIT 

7-61 

NMINV 
NUNV 

50 kf! 

VREF = -1.3 V 

TEST LOAD CIRCUIT 

lCL=1DpF 

Jincluding jig and probe 



FUJITSU MB 40547-7 
MB 40547-8 

OUTPUT CODES 
(Recommended Operating Conditions unless Otherwise noted, VRT O;o OV, VRo = -1,000V, Positive Logic) 

RANGE BINARY OFFSET 2'S COMPLEMENT 

-2.0000 V FS -2.0000 V FS TRUE INVERTED TRUE INVERTED 

STEP 7.8431 mV 8.000 mV NMINV = 1 NMINV = 0 NMINV = 0 NMINV = 1 

Step'1 Step'1 NLINV = 1 NLINV = 1 NLINV = 0 NLINV = 0 

(V) (V) 

000 0.0000 0.0000 00000000 11111111 10000000 01111111 

: : : 

127 -0.9961 -1.0160 01111111 10000000 11111111 00000000 

128 -1.0039 -1.0240 10000000 01111111 00000000 11111111 

129 -1.0118 -1.0320 10000001 01111110 00000001 11111110 

: : : 

: : : 

255 -2.0000 -2.0400 11111111 00000000 01111111 10000000 

• Note *1: Value of analog voltage is defined as value at the center of the step. 
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MB, 40547-7 FUJITSU 
MB 40547-8 

PACKAGE DIMENSIONS 

R.025(0.64)REF 

24-LEAD CERAMIC (METAL SEAU DUAL IN-LINE PACKAGE 
(CASE No.: DIP·24C-A01) 

l 
.578( 14.68) 

~i"-=-~r-=--=r-=--=r-=--=,.......,=--=..-.=" ]' "' 

i--~~~~~~~1-~18~6~(~30~-~12~)~~~~~~~1 
1.214(30.84) 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in­
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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6-BIT ULTRA-HIGH 
SPEED VIDEO 
A/D CONVERTER 

6-BIT ULTRA HIGH SPEED VIDEO A/D CONVERTER 

The Fujitsu MB 40576 is a low power ultra-high speed video A/D converter 
fabricated with Fujitsu Advanced Bipolar Technology. The MB 40576 also 
adopts the fully-parallel comparison technique (flash method) for high speed 
convert ion and can convert wide band analog signal such as video signal to· 
digital signal at a sampling rate of DC through 20 Mega-samples/sec. Because of 
such high-speed operation, the MB 40576 is suitable for digital video applica­
tions such as the digital TV, video processing with computer, or radar signal 
processing. 

• Resolution: 

• Linearity Error: 

• Maximum Conversion Rate: 

• Analog Input Voltage: 

6 bits 

±0.8% 

20 MSPS min. 

Vee to Vee -2V 

• Analog Input Dynamic Range: 1 V 

• Digital 1/0 level: TTL 

• Single Power Supply: +5V 

• Power Dissipation: 270 mWtyp. 

• Package: Standard 16-pin DIP Package (Suffix: -P) 
Standard 16-pin FLAT Package (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage VccA -0.5 to +7.0 v 
Vcco 

Digital Input Voltage V1ND -0.5 to +7.0 v 

Analog Input Voltage VINA -0.5 to V cc + 0.5 v 

Analog Reference Voltage VAT• VAB 
. -0.5 to Vee+ 0.5 v 

Storage Temperature TsTG -55 to +125 oc 
• I VAT - VAB I< 2V 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB40576 

April 1988 
Edition 3.0 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M03 

ILSB)D5 

IMSBID1 

CLK 

GND 

PIN ASSIGNMENT 

GND 

Vcco 

VccA 

Vcco 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Buffer 

CLK 0------1 

Fig. 1 - MB40576 BLOCK DIAGRAM 

63 to 6 

ENCODER 

i i i 
GND VccA Vcco 
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LATCH 

& 

BUFFER 

D1 (MSB) 

D5(LSB) 
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II 

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Power Supply Voltage VccA 
Vcco 

Analog Input Voltage* VINA 

Analog Reference Voltage (Top side)* VRT 

Analog Reference Voltage (Bottom side)* VRB 

Digital High-level Output Current loHD 

Digital Low-level Output Current loLD 

Clock Pulse Width at High level tw+ 

Clock Pulse Width at Low level tw-

Operating Temperature TA 

NOTE: * VRs <VINA< VAT, VAT - VRB = 1 V ±0.1 V 
Please keep VccA and Vcco at the same potential. 

Min 

4.75 

4 

4 

3 

-400 

25 

25 

0 
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Value 
Unit 

Typ Max 

5.00 5.25 v 

5 v 

5 5.1 v 

4 4.1 v 

µA 

4 mA 

ns 

ns 

70 oc 
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ELECTRICAL CHARACTERISTICS 

ANALOG DC CHARACTERISTICS (Vee = 4.75 to 5.25 V, TA = 0 to 70°C) 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

Resolution - 6 bits 

Linearity Error LE DC ±0.8 % 

Equivalent Analog Input Resistance RINA 100 KQ 

Input Capacitance CINA 35 65 pF 

High-Level Input Current llHA 75 µA 

Low-Level Input Current llLA 73 µA 

Reference Current IRB 
VAT= 5 V 

4 7.2 mA 
VRB = 4 V 

DIGITAL DC CHARACTERISTICS 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

High·level Output Voltage Vo HD loHD = -400 µA 2.7 v 

Low-level Output Voltage VoLD loLD = 1.6 mA 0.4 v 

High·level Input Voltage \fiHD 2 v 

Low-level Input Voltage V1LD 0.8 v 

Maximum Input Current 110 V 10 = 7 V 100 µA 

High-level Input Current llHD V1HD = 2.7 v 0 20 µA 

Low-level Input Current I ILD V1LD = 0.4 V -400 -40 µA 

Power Supply Current Ice 54 80 mA 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING CHARACTERISTICS (Vee= 5 V, TA= 25°C) 

Value 

Parameter Symbol Condition Unit 
Min Typ Max 

Maximum Conversion Rate FS 20 30 MSPS 

Digital Output Delay Time tpd 5 18 40 ns 

TIMING DIAGRAM 

tw+ tw-

3V 
CLK 

ov 
Sample 
N+2 

• V1N 

D1-De DATA 
1.5V 

DATA DATA 
N-1 N N+1 

tpd 
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Fig. 2 - ANALOG INPUT EQUIVALENT CIRCUIT 

VINA()-----

X63 CIRCUITS 

C1NA: Non-linear Emitter-follower Junction Capacitance 

RINA: Linear Resistance Model for Input Current Transition by Comparator Switching: 

lnfinit value for VINA <VRs or when CLK =High 
V RB: Voltage at V RB terminal. 
IBIAS: Constant Input Bias Current 
V 0 : The base-collector junction diode of emitter-follower transistor. 

Vo 

Fig. 3- DIGITAL INPUT EQUIVALENT Fig. 4 - LOAD CIRCUIT FOR OUTPUT BUFFER 

25 k!1 

INPUT 

GND 

Measurement 
point Vee 

To Output pin O--t---i!W"-----1' 

VREF=1.4V 
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RL = 2k[), 
CL= 15pF including scope and jig capacitance 
Diodes : IN 3064 or equivalent. 
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OUTPUT CODE 

Step Analog Input Voltage Digital Output Code 

0 3.992 v 000000 

1 4.008 v 000001 

31 4.488 v 011111 

32 4.504 v 100000 

33 4.520 v 100001 

62 4.984 v 111110 

63 5.000 v 111111 

NOTE: One step of output voltage ( ILssl is 16 mV when VFT is adjusted at 4.992V, 
and VzT at 4.000 V by VAT and VRa. 
The Analog Input Voltage are the centre value of each step. 

Fig. 5 - IDEAL CONVERSION 
CHARACTERRISTICS 

Fig. 6 - PRACTICAL CONVERSION 
CHARACTERISTICS 

STEP OUTPUT CODE STEP OUTPUT CODE 

63 111111 63 111111 

62 111110 62 111110 

61 111101 ··•···························•·· 61 111101 

33 100001 33 100001 

32 100000 32 100000 

31 011111 ·-------------- 31 011111 

02 0 10 02 000010 

01 01 000001 

00 000000 
4.000V 4.992V 

Input Voltage V1N 

00 000000'...J....v..<z_T ________ V~F-T 

Input Voltage V 1 N 

Linearity Error 
I LEn I max. 

IFS I 
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TYPICAL CHARACTERISTICS CURVES 

< 70 
£ 

Fig. 7 - POWER SUPPL V CURRENT 

vs. TEMPERATURE 
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VRB = 4.000V 
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TEMPERATURE TA (°C) 

Fig. 9 - REFERENCE CURRENT 
vs. TEMPERATURE 
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Fig. 8 - LINEARITY ERROR 
vs. TEMPERATURE 
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Fig. 10 - DIGITAL HIGH-LEVEL OUTPUT 
VOLTAGE vs. TEMPERATURE 5-,....-.---..-------.--....-----.----. 
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Fig. 11 - DIGITAL LOW-LEVEL OUTPUT 
VOLTAGE vs. TEMPERATURE 

f- o.5.--~-T---..----.--....---. 

~ Vee =4.75V 
::> 0.41- VRT = 5.000V +----+---+----t 

0 > VRB = 4.000V 
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_J 
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TEMPERATURE TA (°C) 
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Fig. 12 - DELAY TIME vs. TEMPERATURE 

Vee =15.oov 

50 

c: 
-:, 40 t- V RT= 5.000V 
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TEMPERATURE TA (°C) 

Fig. 14 - CLOCK PULSE WIDTH 
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PACKAGE DIMENSIONS 

INDEX-1 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

I 
.244±.010 

(6.20±0.25) 

INDEX-2 i<!;:::;::;:::::;:::::;:::::;::::;=:;::::;:::::::;=;:::=;::::::::;::::;:::;==:;!J_J 

~.110+.ooa (19_55+0.21 V LJ \ 

.100(2.541 j , .1 
TYP 

-.012 -0.3 ____j 
.039~0012 

(0.99~g-3 1 

Dimensions in 
inches (millimeters) 

.060~0012 

(1.52~g· 3 1 

©FUJITSU LIMITED 1986 D16033S-2C • ,____ ______ ----! 
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PACKAGE DIMENSIONS <continued) 

16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M03) 

"A" 

.350(8.89)REF 

©FUJITSU LIMITED 1988 F16008S·2C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

.362±.012 
(9.20±0.30) 

.122(3.lO)MAX 
(SEATED HEIGHT) 

I .002(0.05)MIN 
•(STAND OFF) View "A" 

.007(0.18) 
MAX 

.027(0.68) 
MAX 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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8-BIT ULTRA-HIGH 
SPEED VIDEO 
A/D CONVERTER 

8-BIT ULTRA HIGH SPEED VIDEO A/D CONVERTER 

The Fujitsu MB 4057B is a low power ultra-high speed video A/D converter 
fabricated with Fujitsu Advanced Bipolar Technology. The MB 40578 also 
adopts the fully-parallel comparison technique (flash method) for high speed 
conversion and can convert wide band analog signal such as video signal to 
digital signal at a sampling rate of DC through 20 Mega-samples/sec. Because of 
such high-speed operation, the MB 4057B is suitable for digital video applica­
tions such as the digital TV, video processing with computer, or radar signal 
processing. 

• Resolution: 

• Linearity Error: 

• Maximum Conversion Rate: 

• Analog Input Voltage: 

• Digital 1/0 level: 

• Single Power Supply: 

• Power Dissipation: 

• Package: 

8 bits 

±0.2% (MB40578) 
±0.4% (MB40578-7) 

20 MSPS min. 

3.0V to 5.0V 

TTL 

+5V 

480 mW typ. 

Standard 22-pin DIP Package : Suffix : -P 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage VccA -0.5 to +7.0 v 
Vcco 

Digital Input Voltage VIND -0.5 to +7.0 v 

Analog Input Voltage V1NA -0.5 to V cc +0.5 v 

Analog Reference Voltage VRT• VRB -0.5 to Vcc+0.5 v 

Storage Temperature TsTG -55 to +125 oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolu1e maximum rating conditions for extended 
periods may affect device reliability. 

7-75 

MB40578 
MB40578-7 

March 1988 
Edition 2.0 

PLASTIC PACKAGE 
DIP-22P-M04 

D.GND 

(LSB) Ds 

D7 

Ds 

D5 

D4 

D3 

D2 

IMSB) D1 

CLK 

D.GND 

PIN ASSIGNMENT 

A. GND 

Vcco 

VccA 

VRB 

VINA 

VINA 

VRM 

VRT 

VccA 

Vcco 

A.GND 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

• 
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Fig. 1 - MB 40578 BLOCK DIAGRAM 

255 to 8 

ENCODER 

i i i i 
Vcco VccA D.GND A.GND 

7-76 

D1 (MSB) 

02 

03 

LATCH 04 

& 

BUFFER 05 

Ds 

07 

Ds (LSB) 



RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Power Supply Voltage* 1 
VccA 
Vcco 

Analog Input Voltage* 2 VINA 

Analog Reference Voltage (Top side) * 2 VAT 

Analog Reference Voltage (Bottom side)., VRB 

Digital High-level Output Current loHD 

Digital Low-level Output Current lo LO 

Clock Pulse Width at High Level tw+ 

Clock Pulse Width at Low Level t -w 

Operating Temperature TA 

NOTE: •1 Please keep VccA and Vcco at the same potential. 

•2 VRs<V1NA<VRT•VRT-VR 8 =2V± Q_lV. 

Min 

4 75 

3 

2.9 

-400 

25 

25 

0 

7-77 
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Value 
Typ Max 

Unit 

5.00 5.25 v 

5 v 

5 5.1 v 

3 v 

µA 

4 mA 

ns 

ns 

70 oc 
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ELECTRICAL CHARACTERISTICS 

ANALOG DC CHARACTERISTICS (Vee = 4.75 to 5.25 V, TA = 0 to 70°C) 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

Resolution - 8 bits 

MB40578 ±0.2 
Linearity Error LE DC % 

MB40578-7 ±0.4 

Equivalent Analog Input Resistance RINA 50 KCT 

Analog Input Capacitance CINA 120 230 pF 

Analog High-Level Input Current llHA 150 µA 

Analog Low-Level Input Current llLA 145 µA 

Reference Current IRB 
VRT = 5 v 

-15 -9 mA 
VRB = 3 v 

• DIGITAL DC CHARACTERISTICS (Vee = 4.75 to 5.25 V, TA = 0 to 70°C) 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

High-Level Output Voltage Vo Ho loH = -400µA 2.7 v 

Low-Level Output Voltage VoLD loL = 1.6 mA 0.4 v 

High-Level Input Voltage V1HD 2 v 

Low-Level Input Voltage V1LD 0.8 v 

Maximum Input Current 110 V10 = 7 V 100 µA 

High-Level Input Current llHD V1HD = 2.7 v 0 20 µA 

Low-Level Input Current llLD V1LD = 0.4 v -400 -40 µA 

Power Supply Current Ice 92 160 mA 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING CHARACTERISTICS 

Parameter 

Maximum Conversion Rate 

Digital Output Delay Time 

3V 

CLK 

OV 

VINA 

3V 

D 1 to D8 

OV 

Symbo: 

FS 

tpd 

DATA 
N-1 

Condition 

Min 

20 

5 

TIMING DIAGRAM 

tw+ tw-

7-79 

DATA 
N 

1111111111111111111111111111111111111111111111111111 

MB40578 FUJITSU 
MB40578-7 1111111111111111111111111111111111111111111111111111 

Value 

Typ 

30 

15 

Sample 
N+2 

(Vee= 5 V, TA= 25°C) 

Unit 

Max 

MSPS 

40 ns 

1.SV 
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Fig. 2 - ANALOG INPUT EQUIVALENT CIRCUIT 

X255 CIRCUITS 
A.GND 

CINA : Non-linear Emitter-follower Junction Capacitance 
RiNA : Linear Resistance Model for Input Current Transition by Comparator Switching: 

Infinite value for V 1N < VRB or when CLK =High 
VR 8 : Voltage at VRe terminal 
I BIAS: Constant Input Bias Current 
V 0 : The base-collector junction diode of emitter-follower transistor . 

Fig. 3 - DIGITAL INPUT EQUIVALENT 

VccA<>-~+-~-+-~~.-.-

2skn 

INPUT VREF = 1.4 V 

A.GND 

7-80 

Fig. 4 - LOAD CIRCUIT FOR OUTPUT BUFFER 

Measurement 
point Vcco 

To Output pin n---+~--__, 

D.GND 

Note: RL = 2kn 
CL = 15pF including scope and jig capacitance 
Diodes: I N3064 or equivalent 
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OUTPUT CODE 

(Vee = 5.0 v. VRT ~ 5.0V, VRe ~ 3.0V) 

Step Analog Input Voltage Digital Output Code 

0 2.960 v 00000000 

1 2.968 v 00000001 

127 3.976 v 01111111 

128 3.984 v 10000000 

129 3.992 v 10000001 

254 4.992 v 11111110 

255 5.000 v 11111111 

Note: Ajust VzT = 2.964 V and VFT = 4.996 V with VRT and VRB· The Analog Input 
Voltage are the center values of each step. 

Fig. 5 - IDEAL CONVERSION 
CHARACTERISTICS 

STEP OUTPUT CODE 

255 11111111 

254 11111110 

253 11111101 

129 1 0000001 

128 1 0000000 

127 01111111' 

2 00000010 

1 00000001 

0 00000000 2.964 v 

···············i 

4.996 v 
Input Voltage V1NA 

Fig. 6 - PRACTICAL CONVERSION 
CHARACTERISTICS 

STEP OUTPUT CODE 

255 11111111 

254 11111110 

253 11111101 

129 10000001 

128 10000000 

127 01111111 

2 00000010 

1 00000001 

o oooooooo_j_v.Jl.zT--------v~F-T 

Input Voltage, VINA 

I LEn I max. 
Linearity Error = I FS I 
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MB40578 
MB40578·7 

PACKAGE DIMENSIONS 

INDEX-1 

INDEX-2 

.100(2.54) 

TYP 

22-LEADS PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-22P-M04) 

.050( 1.27 )MAX 

©FUJITSU LIMITED 1986 D22008S·3C 
Dimensions in 
inches (millimeters) 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 

FUJITSU LIMITED 
ComnumU:ati.onJ and lLectronin 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (lnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sago Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International llnt'I Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
Phone: 408-922-9000 Telex: 671-4915 

FUJITSU MICRDELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner StraBe 44-48 0-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

©FUJITSU LIMITED 1988 

805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS H_?< 

Printed in Japan OV0001-883A2 
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8-BIT MULTIPLYING 
D/A CONVERTER MB 4072 

HIGH-SPEED 8-BIT MULTIPLYING D/A CONVERTER 

The Fujitsu MB 4072 is a High-Speed Digital to Analog Converter IC. The 
MB 4072's current outputs are high impedance open-collector, which provide 
voltage output with a load or current to voltage converter for various applica· 
tions with operational amplifiers, microcomputers, etc. 

Threshold level of digital inputs is variable with the level control input for 
various interface level. 

• Settling Time 

• Linearity Error 

• Full-scale Temperature coefficient 

• Output Voltage Compliance 

• Multiplying Operation 

: 85 ns 
: ±0.19% max. 

: ±10ppm/°C 

: -lOV to+18 V 

• True/Complimentary Current Sink Output 

• Adjustable Threshold Level of Digital Inputs: Interface directly with TTL, 

CMOS, ECL, etc. 
• Wide Supply Voltage Range 

• Low Power Consumption 

• Operation Temperature 

• Package 

• Compatible with DAC-08 

: ±4.5V to ±18 V 

: 33 mWat±5V 

: -40°C to +85°C 

: Standard 16 pin DIP 

ABSOLUTE MAXIMUM RATINGS ITA • 25°CI 

Parameter Symbol Ratings 

Supply Voltage v+tov- v-tov-+37 

Digital Input Voltage v, 37 

Threshold Control Voltage VLc v-to v+ 

Reference Input Voltage 
VREF(+) v-to v+ 

VREF(-) v- to v+ 

Differential Reference Input V REF(+) to V REF(-) ±18.5 Voltage 

Reference Input Current IREF 5 

Power Consumption Po 500 

1 Ceramic 
TsTG 

-55 to +150 
Storage Temp.1 Plastic -55 to +125 

Unit 

v 

v 

v 

v 

v 

v 

mA 

mW 
oc 
•c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RA Tl NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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April 1984 
Edition 1.0 

CERAMIC PACKAGE 
DIP-16C-C02 

PLASTIC PACKAGE 
DIP-16P·M02 

• PLASTIC PACKAGE 
FPT-16P·M02 

PIN ASSIGNMENT 

VLc COMP 

louT VREF(-) 

v- VREF(+) 

louT v+ 

(MSB)B1 BS(LSB) 

82 87 

83 86 

84 85 

This device contains circu itrv to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of anv voltage higher than maxi· 
mum rated voltages to this high impedance 
circuit. 

• 



• 

illlllll~Hllll~lllllHll 
FUJITSU 

il~l~MllllHlll~~llllllllllllll~ll MB 407 2 

v• 

COMP v-

Fig. 1 - BLOCK DIAGRAM 

B2 

6 

B3 
LSB 

B4 BS BS B7 BB 

RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol 

Min Typ 

v• +4.5 
Supply Voltage 

v- -4.5 

Operating Temperature TA -40 

7-84 

Unit 
Max 

+18 v 

-18 v 

+85 oc 



FUJITSU 

MB 4072 

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted. v• = +15 V, v- = -15V, IREF = 2.0 mA, TA= -40°C to +85°C) 

Value 

Parameter Symbol Unit 
Min Typ Max 

Resolution 8 8 8 bits 

Monotonicity 8 8 8 bits 

Linearity Error LE ±0.19 %(FSA) 

Settling Time (Final Value: ±1 /2 LSB,T A =25°C, 
t, 85 150 ns 

On/Off Switching for Each bit/ All bits) 

Propagation Delay Time (TA =25°C, tPLH 35 60 ns 
On/Off Switching for Each bit/All bits) tPHL 

Temperature coefficient at full-scale TC1Fs ±10 ±50 ppm/°C 

Outpl.lt Voltage Range 
Voe -10 +18 v 

(.6.IFs 1/2 LSB, RouT 20 Mn typ.) 

Output Current at full-scale (VREF = 10.000 V, 
IFS4 1.94 1.99 2.04 mA 

R14 = 5.000 kn, R15 = 5.000 kn, TA= 25°C) 

Symmetry at full-scale (IFss=IFs4-IFs2) IFss ±1.0 ±8.0 µA 

Output Current at zero scale lzs 0.2 2.0 µA .. 
Output Current Range 
(R14 = 5.ooo kn, R15 = 5.ooo kn. loR1 2.1 mA 
VREF = +15.0 V, V- = -10 V) 

Output Current Range 
(R14 = 5.ooo kn. R15 = 5.ooo kn, loR2 4.2 mA 
VREF =+25.ov.v-=-12V) 

Low-level Input Voltage (VLc = 0 V) VIL 0.8 v 

High-level Input Voltage (VLc = OV) VrH 2.0 v 

Low-level Input Current 
JIL -2.0 -10 µA 

(VLc = OV, VrN = -10 V to +0.8 V) 

High-level Input Current 
l1H 0.002 10 µA 

(VLc = 0 V, VrN = 2.0 V to 18 V) 
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ELECTRICAL CHARACTERISTICS (Cont'd) 
(Recommended Operating Conditions unless otherwise noted. v+ = +15 V, v- = -15 V, IREF = 2.0 mA, TA= -40°C to +85°C) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Logic Input Voltage Range (V- = -15 V) Vis -10 +18 v 

Logic Threshold Voltage Rnage 
VTHR -10 +13.5 v (V+ = +15 V, v- = -15 V) 

Reference Bias Current 115 -1.0 -3.0 µA 

Reference Input Through Rate di 
4.0 8.0 mA/µs --

(Rea= 200 n. RL = 100 ff, CL= 0 pF) dt 

Supply Voltage Sensitivity* 
PSSIFs+ ±0.0003 ±0.01 %/% 

(V+ = +4.5 V to 18 V, IREF = 1 mA) 

Supply Voltage Sensitivity* 
PSSIFs- ±0.002 ±0.01 %/% 

(V- = -4.5 v to -18 V, IREF = 1 mA) 

(V+ = +5 V, v-= -5 V, 1• 2.3 3.8 mA 

IReF=1.0mA) 1- -4.3 -5.8 mA 

(V+ = +5 V, v- = -15 V, 1• 2.4 3.8 mA 

Supply Current IREF = 2.0 mA) 1- -6.4 -7.8 mA 

(V+ = +15 V, V-= -15 V, 1• 2.5 3.8 mA 

IREF = 2.0mA) 1- -6.5 -7.8 mA 

(v•=+5v,v-=-5V, 

IREF=1.0mA) Po 33 48 mW 

Power Dissipation 
(V+ =·5 V, v- = -15 V, 

Po 103 136 mW 
I REF = 2.0 mA) 

(V+ = 15 V, v- = -15 V, 
Po 135 174 mW 

I REF = 2.0 mA) 

*Note: PSSIFs = (t,.1~5 x 100) / ( 18
1-5

4·5 x 100) 
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PACKAGE DIMENSIONS 

16-LEAD CERAMIC (CERDIPI DUAL IN-LINE PACKAGE 
(CASE No. : DIP·16CC02) 

.788(20.02) 

---J .050(1.27)MAX 1 ________ _ 

.090(2.29) 

.110(2.79) 

_J 

.020(0.51) 

.050(1.27) 

. 013(0.33) 
.023(0.58) 

7-87 

.200(5.08) MAX 

.120(3.05) 
,150(3.81) 

1..-1. 
FUJITSU 

MB 4072 11111111•11111111111111 

Dimensions in 
inches (millimeters) • 
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PACKAGE DIMENSIONS 

16-LEAD PLASTIC DUAL IN·LINE PACKAGE 
(CASE No.: DIP·16P·M021 

I 
.234(5.941 

!l;:::;::::;=:;::;=;:::;:==;:::;::=;::;::::::;::::;::::::;:::;=;::l.!__:j6.451 

. I 

.290(7.371 

.310(7.871 

. 756 ( 19.20) 

.780 (19.811 

.050 (1.27) MAX 

.100 (2.54) I 
TYP 

.039 (0.991 

.051 (1.301 

.015(0.38) 

.021(0.54) 

7-88 

.172(4.36IMAX 

.118(3.00)MIN 

.020(0.51IMIN 

.008(0.201 

.012(0.301 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

.382(9.7) 

.409(10.4) 

16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT·16P·M02) 

l .,J,,, 
.323(8.2) 

.197(5.0) 

.002(0.05) 
MIN 
(STAND OFF) 

Detail of "A" part 

.008(0.21 

ll;::;:===::::;:;===::;:;=:?I .220r.6, 
.020(0.5) 

.007(0.18) 
MAX 

.027(0.68) 
MAX 

.085(2.15) 
MAX 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con· 
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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10-BIT HIGH SPEED D/A CONVERTER 

The Fujitsu MB 40748 is a 10 bit Ultra-high speed low-power Digital to Analog 
Converter which is fabricated with Fujitsu Advanced Bipolar Technology. 
The device can convert 10-bit digital signals into analog signals from DC to 
30 Mega-samples/sec. (MSPS). Because of such high speed OPl!ration, the device 
is suitable for applications such as color television decoding and video pro­
cessing with computer. 

• Resolution : 10 bits 

• Linearity MB 40748-8 : ± 0.2% max. (8 bit accuracy) 

MB 40748-9 : ± 0.1% max. (9 bit accuracy) 

• Conversion Rate : 30 MSPS typ. 

• Analog Output Voltage : OVto-1 V 

• Digital Input Voltage : 10 k ECL level 

• Input Code : Binary or 2's complement 

• Single Power Supply _: -5.2 v 
• Power Dissipation : 300mWTyp. 

• Standard 24-pin Dual-in-line Package 

ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings 

Supply Voltage VEE +0.5 to -7.0 

Digital Input Voltage VIND +0.5 to VEE 

Analog Reference Voltage VREF +0.5 to VEE 

Storage Temperature TsTG -55 to +150 

Unit 

v 

v 

v 

oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB 40748-8' 
MB 40748-9 

August 1984 
Edition 3.0 

CERAMIC PACKAGE 
DIP-24C-A01 

COMP 

VREF 

A.GNO 

A.GNO 

A.GNO 

A. OUT 

A.GNO 

0.GND 

NMINV 

VEE 

PIN ASSIGNMENT 
(TOP VIEW) 

O.GNO 

01o(LSB) 

09 

Os 

07 

05 

05 

04 

03 

02 

01 (MSB) 

CLK 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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CLK t >--------, 

01 

to 

010 

MASTER 
SLAVE 

REGISTER 

NM INV<>-----

NL INVl.r------~ 

BLOCK DIAGRAM 

BUFFER 

l l l 

CURRENT 
SWITCH 

VEE 0. GNO A. GNO 
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REGISTER 
NETWORK 

FULL 
SCALE 

COMP VREF 

A.OUT 

.. 



RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol 

Min Typ 

Supply Voltage VEE -5.46 -5.20 

Analog Reference Voltage VREF -1.2 -1.0 

Clock Pulse Width at High-level tw + 15 

Clock Pulse Width at Low-level tw- 15 

Data Setup Time ts 20 

Data Hold Time tH 0 

Operating Temperature TA 0 

Phase Compensation Capacitance* CcoMP 1 

Note: The capacitor should be connected between COMP and VEE 

ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted.) (VEE= -5.2 V, TA= 0 to +70°C) 

ANALOG DC CHARACTERISTICS 

Condition & 
Value 

Parameter 
Note 

Symbol 
Min Typ 

Resolution 

MB 40748-8 
Linearity Error LE 

MB 40748-9 

Full-scale Analog VREF =-1.00V, 
VoFs -1.06 -1.00 

Output Voltage A.OUT is open. 

Zero-scale Analog VREF =-1.00V, 
Vozs -15 0 

Output Voltage A.OUT is open. 

Reference Input Current VREF =-1.00V, IREF 

Output Impedance TA= 25°C ZouT 70 80 

!lllllilllllllllllllillllllllllllllllllllllllillillllllllllllllll 

MB 40748-8 FUJITSU 
MB 40748-9 lllilllllllllllllllllllllllllllllllllllllllllllllllilllllllllllll 

Unit 
Max 

-4.94 v 

-0.8 v 

ns 

ns 

ns 

ns 

70 oC 

µF 

Unit 
Max 

10 bits 

±0.2 % 

±0.1 % 

-0.94 v 

15 mV 

10 µA 

90 D. 
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ELECTRICAL CHARACTERISTICS (Cont'd) 
(Recommended Operating Conditions unless otherwise noted.) (VEE= -5.2 V, TA= 0 to +70°C) 

DIGITAL DC CHARACTERISTICS 

Parameter Conditions Symbol 

TA= 0°C 

High-level Digital 
TA=+25°C VIHD Input Voltage 

TA = +70°C 

TA= 0°C 
Low-level Digital 
Input Voltage TA=+25°C VlLD 

TA = +70°C 

High-level Digital 
llHD Input Current 

Low-level Digital 
llLD Input Current 

Supply Current VREF = -1.00 V IEE 

SWITCHING CHARACTERISTICS 
(VEE = -5.2 V, TA = +25°C) 

Parameter 

Maximum conversion Rate 

Conditions 

7-93 

Value 

Min Typ 

-1.145 

-1.105 

-1.045 

0.5 

-90 -56 

Value 

Symbol 

Min Typ 

FS 20 30 

Unit 
Max 

v 

-1.490 

-1.475 v 
-1.450 

250 µA 

200 µA 

mA 

Unit 
Max 

MSPS 



DATA INPUT 

CLK INPUT 

OUTPUT 

TIMING DIAGRAM 

50% 

tw--~---tw+ 

50% 

111111111!1111111111111111111111111111111111111111111111111111111 

MB 40748-8 FUJITSU 

MB 40748-9 11111111111111111111111~1111111111111111111111111111111111111111 

Note: *These values are not specified because they depend on application circuit. · '-------------' 
EQUIVALENT DIGITAL INPUT CIRCUIT EQUIVALENT OUTPUT CIRCUIT 

D. GND 0--...---------

ZouT = 80 n 

VREF = -2.1 V 

Note: tVTH = -1.3 V 
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OUTPUT VOLTAGE 
(Recommended Operating Conditions unless otherwise noted. VREF = -1.024 V, Positive Logic) (1LSB=1 mV) 

BINARY 

Digital Input 
N on-inverting 

STEP 
Input 

0 

1 

511 

512 

513 

1022 

1023 

NMINV 1 

MLINV 1 

0000000000 

0000000001 

0111111111 

1000000000 

1000000001 

1111111110 

1111111111 

IDEAL OUTPUT OPERATION 
VOUT (VJ 

-1.023 

-1.022 

-0.513 

-0.512 

-0.511 

--0.002 

-0.001 

--0.000 
LSB-g 0 

0 8 0 
0 0 
0 0 
0 0 
0 g 0 

MSB-o 0 

§ 
0 

§ 

lrwerting 
Input 

0 

0 

1111111111 

1111111110 

1000000000 

0111111111 

0111111110 

0000000001 

0000000000 

:::: 

-

7-95 

OFFSET 2'S COMPLEMENT 

Non-inverting Inverting 
Input Input 

0 1 

1 0 

1000000000 0111111111 

1000000001 0111111110 

1111111111 0000000000 

0000000000 1111111111 

0000000001 1111111110 

0111111110 1000000001 

0111111111 1000000000 

PRACTICAL OUTPUT OPERATION 
VOUT 

VoFs-··············-··················'---···············-· 

Vo_zs 

0 0 0 0 0 0 0 
0 0 - g 0 
0 0 0 -0 0 0 0 
0 g 0 0 ... 
0 - 0 0 
0 0 0 0 
g 0 0 ~ ~ 0 -

Ideal 
Output 
Voltage 

(V) 

-0.000 

-0.001 

-0.511 

-0.512 

-0.513 

-1.022 

-1.023 

Linearity Error= 
I LEn I max 

IFS I 

• 
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PACKAGE DIMENSIONS 

R.025(0.64IREF 

24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-A01) 

J•ml 
i=;:...~~~~~~~~~~-~~~ ...... J''" 

1.186(30.12) 
1.214(30.841 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur­
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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6-BIT HIGH SPEED 
D/A CONVERTER 

6-BIT HIGH SPEED D/A CONVERTER 

The Fujitsu MB 40776 is a 6-bit low power ultra-high speed video D/A con­
verter fabricated with Fujitsu Advanced Bipolar Technology. The MB 40776 
can convert 6-bit digital signals into analog signals at a rate of DC to 20 mega­
samples/sec (MSPS). Because of such high speed operation, the MB 40776 is 
suitable for applications such as digital color TV, video processing with com­
puter, radar signal processing. 

• Resolution : 6 bits 

• Linearity : ±0.8% 

•Maximum Conversion Rate : 20 MSPS min. 

•Analog Output Voltage range : V cc to V cc -1 [V] 

• Digital 1/0 level : TTL 

•Single Power Supply :+5[V] 

•Power Dissipation : 220 [ mW ] typ. 

•Standard 16-pin DIP Package : (Suffix: -P) 
Standard 16-pin FPT Package : (Suffix: -PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol 

Power Supply Voltage 
VccA 

Vcco 

Digital Input Voltage VIND 

Value 

-0.5 to +7.0 

-0.5 to +7.0 

Analog Reference Voltage VREF 3.70 to Vee+ 0.5 

Storage Temperature TsTG -55 to +125 

Unit 

v 

v 

v 

cc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB40776 

Vcco 

COMP 

VREF 

VccA 

A.OUT 

VccA 

Vcco 

GND 

December 1987 
Edition 4.0 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

GND 

D6(LSB) 

05 

04 

03 

02 

D1(MSB) 

CLK 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1- MB40776 BLOCK DIAGRAM 
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I 

o, I s 
I 

oa I 
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I 
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REGISTER 

6 CURRENT 6 

SWITCH 
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I 
I 
I 
I 

I 
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RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol 

Typ Max 
Unit 

Min 

Power Supply Voltage 
VccA 

Veco 
4.75 5.00 5.25 v 

Analog Reference Voltage * 1 VREF 3.70 4.00 4.30 v 

Clock Pulse Width at High level tw+ 25 ns 

Clock Pulse Width at Low level tw- 25 ns 

Data Setup Time ts 12.5 ns 

Data Hold Time tH 12.5 ns 

Operating Temperature TA 0 70 cc 

Phase Compensation Capacitance*2 Ceo MP 1 µF 

NOTE: *1: Vee -VREF;:;; 1.2V 
*2: The capacitance should be connected between COMP and GND. 

• 
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ELECTRICAL CHARACTERISTICS 

ANALOG DC CHARACTERISTICS !Vee= 4.75 to 5.25 V, TA= Oto 70°C) 

Value 

Parameter Symbol Condition Unit 

Min Typ Max 

Resolution 6 bits 

Linearity Error LE DC ±0.8 % 

Full-Scale Analog Output 
VoFs 

Vee= 5.000V 
VccA -0.015 VccA VccA +0.015 v 

Voltage VREF = 3.976 V 

Zero-Scale Analog Output 
Vozs 

Vee= 5.000V 
3.932 3.992 4.052 v 

Voltage VREF = 3.976 V 

Reference Input Current IREF VREF = 4.00 V 10 µ.A 

Output Impedance ZouT TA= 25°c 70 80 90 n 

• DIGITAL DC CHARACTERISTICS !Vee= 4.75 to 5.25 V, TA= o to 70°C) 

Value 

Parameter Symbol Condition Unit 

Min Typ Max 

High-level Input Voltage VIHD 2.0 v 

Low-level Input Voltage VILD 0.8 v 

Maximum Input Current llD 
Vee= 5.25 V 

0 100 µ.A 
V1 = 7.00 v 

High-level Input Current llHD 
Vee= 5.25 V 

0 20 µ.A 
V1HD = 2.70 v 

I---

Low-level Input Current llLD 
Vee= 5.25 V 

VILD = 0.40 V 
-400 -40 µ.A 

Power Supply Current Ice VREF =4.05 V 43* 65 mA 

NOTE: *Vee= 5.00 V, VREF = 4.00 v 
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SWITCHING CHARACTERISTICS (Vee= 4.75 to 5.25 V, TA= 0 to 70°C) 

Value 

Parameter Symbol Condition Unit 

Min Typ Max 

Maximum Conversion Rate FS 20 30 - MSPS 

TIMING DIAGRAM 

ts 
tH 

3V 
DATA INPUT 1.SV 

OV 

tw- tw+ 

3V 

eLKINPUT 

ov 

±%LSB • OUTPUT 

tos . 
TsETL * 

tpo• 

Note: *These values are not specified because they depend on application circuit. 
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Fig. 2 - DIGITAL INPUT EQUIVALENT CIRCUIT Fig. 3 - OUTPUT EQUIVALENT CIRCUIT 

25 k 25 k 

INPUT n----1 VREF = 1.4 V 

GND 

• 
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OUTPUT VOLTAGE 

Input Code 

000000 
000001 

01 1 11 1 
100000 
10000 1 

11 1 11 0 
111111 

Note: 1 LS8 = 16 mV 

Fig. 4 - IDEAL OUTPUT OPERATION 

5.000 --

4.984 -

4.520 -------

4.504 ---

4.488 -

4.024 --· 

4.008 -

3.992-~~-~~~~--~--'--

LSB-o 
0 
0 
0 

MSB-8 

0 g 

lVccA = 5.000 V, VREF = 3.976 V) 

OUTPUT VOLTAGE (V) 

3.9 9 2 
4.008 

4.4 8 8 
4.5 04 
4.5 2 0 

4.984 
5.0 0 0 

Fig. 5 - PLACTICAL OUTPUT OPERATION 

VOUT 

VoFs··--------·--·--·---·-·--··----------------------------

Vozs 

7-103 

0 8 0 
- 08 8 0 0 

I LEn I max 
Linearity Error= ---

1 FS I 

• 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 6 - POWER SUPPLY CURRENT 

vs. TEMPERATURE < 10.---....,....--,.--....,....--,.--~ .s 1 
Jl 601--~~~; ;·:.~~v +----+--+---1 
t-z 50 
w 
a: 
a: 40 :::> 
u 
>- 30 _J 
a.. 
a.. 
:::> 20 I/) 

a: 
w 10 :;: 
0 a.. 0 

-25 0 25 50 75 

TEMPERATURE TA (°C) 

Fig. 8 - OUTPUT IMPEDANCE 
vs. TEMPERATURE 
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Fig. 7 - LINEARITY ERROR 
vs. TEMPERATURE 
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Vee= 5.ooov 

w 
_J 

~ 0.6 
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a: 

VREF = 3.976V 

ffi 0.41----1---+---l---+---I 
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t-
iC 0.21-----+---+---t---t----f 
<( 
w 
~ 0 ....._ _ _._ __ ....._ _ _._ __ .____~ 

-25 0 25 50 75 100 

TEMPERATURE TA (°C) 

Fig. 9 - ZERO-SCALE ANALOG OUTPUT 
VOLTAGE vs. TEMPERATURE 

5 4.o4o Vee = 5.ooov 
i= VREF = 3.976V 5 ~ 4.020 1----t---+---t---+---I 

8 ~ 1---
~ ~ 4.0001---=1--r;:;:::~===t=j Zw I 
<(CJ 

~ ~ 3.9801-----t---+---+--+-----t 
<( _J 

uo 
"I> 
0 3.9601----1---+---t---+---f 
a: 
w 
N 
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TEMPERATURE TA (°C) 

Fig. 10 - FULL-SCALE ANALOG OUTPUT 
VOLTAGE vs. TEMPERATURE 

~ +2.o Vee = 5.ooov 

5 > VREF = 3.976V 
o E +1.0 
CJ~ 
g ~ Vee 
~ > (Ref) 1-----t---+---t---t----1 
<( w 

~ ~ -1.0 i--=;;p==~::::=t::::=~=::::i 
<( ~ I 
Uo 
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U-

-3.01.-._....1.... __ .___...,._ _ __,-=---:-:! 
-25 0 25 50 75 100 

TEMPERATURE TA (°C) 
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Fig. 11 - DELAY TIME vs. TEMPERATURE 
Fig. 12- DELAY TIME vs. POWER 

SUPPLY VOLTAGE 
20 I I Vee= 5.ov 
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Fig. 13 - CLOCK PULSE WIDTH 
vs. TEMPERATURE 

Fig. 14 - CLOCK PULSE WIDTH 
vs. POWER SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

INDEX-1 

.060~J' 12 

(1.52~g·3 l 

©FUJITSU LIMITED 1986 D16033S-2C 

.039~~ 12 

(0.99~g· 3 ) 

7-106 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 

~.::::1i~I 
1 .307±.016 

INDEX (7.8±0.4) 
_ / .209±.012 0 (5.3±0.3) 

ll;::;::::::;::===~_J 
.050(1.27) 
TYP 

.oo<gg~ 
ID 1•0 ·1 I 

J"l~'" 
.272±.012 
(6.9±0.3) 

_J_020±.008 

I . I (0.5±0.2) 
.oo6~:gg~ 

( o. 15~g:g~ l 

View "A" 

.027(0.68) 
MAX 

~_nn11~"'"'·"'"" 
A .031±.008 

(0.8±0.2) 

©FUJITSU LIMITED 1987 F16005S·3C 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been carefullv· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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8-BIT HIGH SPEED 
DIA CONVERTER 

8-BIT HIGH SPEED D/A CONVERTER 

The Fujitsu MB 40778 is a 8-bit low power ultra-high speed video D/ A con­
verter fabricated with Fujitsu Advanced Bipolar Technology. The MB 40778 
can convert 8-bit digital signals into analog signals at a rate of DC to 20 mega­
samples/sec (MSPS). Because of such high speed operation, the MB 40778 is 
suitable for applications such as digital color JV, video processing with com­
puter, radar signal processing. 

• Resolution 8 bits 

• Linearity ±0.2% 

• Maximum Conversion Rate 20 MSPS min. 

• Analog Output Voltage range Vee to Vee -1 [VJ 

• Digital 1/0 level TTL 

• Single Power Supply +5 [VJ 

• Power Dissipation 250 [mW] typ . 

• Standard 18-pin DIP Package (Suffix: -P) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value Unit 

Power Supply Voltage 
VeeA 

-0.5 to +7.0 v 
Veeo 

Digital Input Voltage VIND -0.5 to +7.0 v 

Analog Reference Voltage VREF 3.70 to Vee+ 0.5 v 

Storage Temperature TsTG -55 to +125 oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the condit;ons as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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MB40778 

December 1987 
Edition 3.0 

PLASTIC PACKAGE 
DIP-18P-M02 

PIN ASSIGNMENT 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1- MB40778 BLOCK DIAGRAM 
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RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol 

Min Typ Max 
Unit 

Power Supply Voltage 
VccA 

Veeo 
4.75 5.00 5.25 v 

Analog Reference Voltage * 1 VREF 3.70 4.00 4.30 v 

Clock Pulse Width at High level tw+ 25 ns 

Clock Pulse Width at Low level tw- 25 ns 

Data Setup Time ts 12.5 ns 

Data Hold Time tH 12.5 ns 

Operating Temperature TA 0 70 oC 

Phase Compensation Capacitance*2 Ceo MP 1 µF 

Note: *1: Vee -VREF ~ 1.2V 
*2: The capacitor should be connected between COMP and GND . 

• 

7-110 



1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 MB40778 

ELECTRICAL CHARACTERISTICS 
ANALOG DC CHARACTERISTICS (Vee= 4.75 to 5.25 V, TA= 0 to 70°C) 

Value 

Parameter Symbol Condition Unit 

Min Typ Max 

Resolution 8 bits 

Linearity Error LE DC ±0.2 % 

Full-Scale Analog Output 
VoFs 

Vee= 5.000 V 
VccA -0.015 VccA VccA +0.015 v 

Voltage VREF = 3.976 V 

Zero-Scale Analog Output 
Vozs 

Vee= 5.000 V 
3.919 3.980 4.042 v 

Voltage VREF = 3.976 V 

Reference Current IREF VREF = 4.00 V 10 µA 

Output Impedance ZouT TA= 25°C 70 80 90 ,Q 

DIGITAL DC CHARACTERISTICS (Vee= 4.75 to 5.25 V, TA= 0 to 70°C). 

Value 

Parameter Symbol Condition Unit 

Min Typ Max 

High-level Input Voltage VIHD 2.0 v 

Low-level Input Voltage VILD 0.8 v 

Maximum Input Current 110 
Vee= 5.25 V 

0 100 µA 
V1 0 = 7.00 V 

High-level Input Current llHD 
Vee= 5.25 V 

V1HD = 2.70 v 
0 20 µA 

Low-level Input Current llLD 
Vee= 5.25 V 

-400 -40 µA 
VILD = 0.40 V 

Power Supply Current Ice VREF = 4.05 V 50* 75 mA 

Note: * Vee = 5.00 V, VREF = 4.00 V 
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SWITCHING CHARACTERISTICS 

Parameter 

Maximum Conversion Rate 

3V 

DATA INPUT 

ov 

3V 

CLK INPUT 

ov 

OUTPUT 

Symbol 

FS 

Condition 

Min 

20 

TIMING DIAGRAM 

1.5V 

tw----i-----tw+ 

1111111111111111111111111111111111111111111111111 
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(Vee ; 4.75 to 5.25 V, TA ; 0 to 70°C) 

Value 

Unit 

Typ Max 

30 - MSPS 

/S.:;;;;;;~~ ±YzLSB 

50% 

tos*.___,_,~_, 
TsETL * 

tpo"' 

Note: *These values are not specified because they depend on application circuit. 
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Fig. 2 - DIGITAL INPUT EQUIVALENT CIRCUIT Fig. 3 - OUTPUT EQUIVALENT CIRCUIT 

V CCD r>-----+-------<>---+-------<>----

25 k 25 k 

INPUT c >-------< VREF = 1.4 V 

GND 

• 
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OUTPUT VOLTAGE 

(VccA = 5.000 V, VREF = 3.976 V) 

Input Code OUTPUT VOLTAGE (V) 

00000000 3.980 
00000001 3.984 

. 
01111111 4.488 
10000000 4.492 
10000001 4.496 

11111110 4.996 
11111111 5.000 

Note: 1 LSB = 4 mV 

Fig. 4 - IDEAL OUTPUT OPERATION Fig. 5 - PRACTICAL OUTPUT OPERATION 

VouT 

5.000 ..................................................... . VoFS ..................................................... .. 

4.996 ................................................ . 

4.496 

4.492 

4.488 

3.988 .......... . 

3.984 .... 
Vozs 

3.980 -~~--~~~--~--­
LSB-~ 

MSB-g 

0 

§ ... 
0 

8 

0 

. .. ~ 

I LEn I max 
Linearity Error= IFS I 
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TYPICAL CHARACTERISTICS CURVES 

Fig. 6 - POWER SUPPLY CURRENT 
~ VL TEMPERATURE 
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Fig. 8 - OUTPUT IMPEDANCE 
vs. TEMPERATURE 
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UJ __, 

Fig. 7 - LINEARITY ERROR 
vs. TEMPERATURE 
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Fig. 9 - ZERO-SCALE ANALOG OUTPUT 
VOLTAGE vs. TEMPERATURE 
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Fig. 10 - FULL-SCALE ANALOG OUTPUT 
VOLTAGE vs. TEMPERATURE 
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Fig. 11 - DELAY TIME vs. TEMPERATURE 
Fig. 12- DELAY TIME vs. POWER 
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Fig. 13 - CLOCK PULSE WIDTH 
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Fig. 14 - CLOCK PULSE WIDTH 
vs. POWER SUPPLY VOLTAGE 
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PACKAGE DIMENSIONS 

18-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-18P-M02) 

INDEX·1 I 
.244+.016 

-.004 

(6.2 :g:~) 

I ND E X-2 /12;:::;:::;;:=;;=;:::;:::::;:::::;:::::;:::::;::::;;:::::;;::::::::;:::::;::::;::::;:::;::=:.!_l 

i-------.868: g~~(22.o5:g:~5l-----·-il 
.041:0012 (1.2o:g·3ol 

r+-----------------~~.~--::..-,-

.10012.54) I 
TYP 

©FUJITSU LIMITED1985 D18009S·2C 

.020(0.51) 
MIN 

.197(5.00)MAX 

.118(3.0)MIN 

.300±.010 
(7.62±0.25) 

Dimensions in 
inches (millimeters) • 

~-------~ 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 
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given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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10-BIT ULTRA-HIGH SPEED D/A CONVERTER 

The Fujitsu MB 40788 is 10 bit Ultra-high speed low-power Digital to Analog 
Converter which is fabricated with Fujitsu Advanced Bipolar Technology. 
The device can convert 10-bit digital signal into analog signal at a rate of DC to 
125 Mega-samples/sec. (MSPS). Because of such high speed operation, the 
device is suitable for applications such as color television decoding system, 
video processing system with computer, and so on. 

• Resolution : 10 bits 

• Linearity : ±0.2% max. 

• Conversion Rate : 125 MSPS min. 

• Analog Output Voltage :0Vto-1V 

• Digital Input Voltage : 10 k ECL level 

• Input Code : Binary or 2's complement 

• Single Power Supply (-5.2 V) : -5.2V 

• Power Dissipation : 450mWtyp. 

• Standard 24-pin Dual-in-line Package 

ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Rating Unit 

Supply Voltage VEE +0.5 to -7.0 v 

Digital lnp~t Voltage VIND +0.5 to VEE v 

Analog Reference Voltage VREF +0.5toVEE v 

Storage Temperature TsTG -55 to +150 oC 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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CERAMIC PACKAGE 
DIP-24C-C01 

VEE 

NL INV 

COMP 

VREF 

A.GND 

A.GND 

A. GND 

A.OUT 

A. GND 

D.GND 

NM INV 

VEE 

PIN ASSIGNMENT 

D.GND 

D1o!LSB) 

Dg 

Da 

D7 

D5 

D5 

D4 

D3 

D2 

D1 (MSB) 

CLK 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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CLK C }-------, 

01 

to 

010 

10 
MASTER 
SLAVE 

REGISTER 

NM INVf1----~ 

NL INV u-------

BLOCK DIAGRAM 

BUFFER 

l l l 

CURRENT 
SWITCH 

VEE 0. GNO A. GNO 
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REGISTER 
NETWORK 

FULL 
SCALE 

COMP VREF 

A.OUT 
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RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol 

Min. Typ. 

Supply Voltage VEE -5.46 -5.20 

Analog Reference Voltage VREF -1.2 -1.0 

Clock Pulse Width (High-level) tw + 3.0 

Clock Pulse Width (Low-level) tw- 3.5 

Data Setup Time ts 3.0 

Data Hold Time tH 2.4 

Operating Temperature tA 0 

Phase Compensation Capacitance' 1 Ceo MP 1 

*1: The capacitor should be connected between COMP and VEE 

Ill ELECTRICAL CHARACTERISTICS 
(Recommended Operating Conditions unless otherwise noted.) (Vee = -5.2 V, TA= 0 to +70°C) 

Value 

Parameter 
Condition & 

Symbol 
Note 

Min. Typ. 

Resolution 

Linearity Error DC LE 

Full-scale Analog VREF = -1.00 V 
VoFs -1.06 -1.00 

Output Voltage Output is open. 

Zero-scale Analog VREF =-1.00V 
Vozs -15 0 

Output Voltage Output is open. 

Reference Input Current VREF = -1.00 V !REF 

Output Impedance TA= 25°C ZouT 70 80 

7-120 
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Unit 
Max. 

-4.94 v 

-0.8 v 

ns 

ns 

ns 

ns 

70 oc 

µF 

Unit 
Max. 

10 bits 

±0.2 % 

-0.94 v 

15 mV 

20 µA 

90 Q 
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ELECTRICAL CHARACTERISTICS {Cont'd) 
(Recommended Operating Conditions unless otherwise noted.) (Vee= -5.2 V, TA= 0 to +70°C) 

Parameter Conditions Symbol 

TA= 0°C 
High-level Digital 

TA= +25°C V1Ho Input Voltage 
TA = +70°C 

Low-level Digital 
TA= 0°C 

Input Voltage TA = +25°C V1LD 
TA = +70°C 

High-level Digital 
llHD Input Current 

Low-level Digital 
llLD Input Current 

Supply Current VREF=-1.00V IEE 

SWITCHING CHARACTERISTICS 
(Vee = -5.2 V, TA= +25°C) 

Parameter 

Maximum Conversion Rate 

Propagation delay time 

Conditions 

7-121 

Value 

Min. Typ. 

-1.145 

-1.105 

-1.045 

150 

0.5 115 

-135 -84 

Value 

Symbol 

Min. Typ. 

FS 125 

tpq 4.5 6.5 

Unit 
Max. 

v 

-1.490 

-1.475 v 
-1.450 

500 µA 

µA 

mA 

• Unit 

Max. 

MSPS 

8.5 ns 
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TIMING DIAGRAM 

DATA INPUT 50% 

tw---...----tw+ 

CLKINPUT 

OUTPUT 50% 

TsETL * 

Note: *These values are not specified because they depend on application circuit. 

EQUIVALENT DIGITAL INPUT CIRCUIT EQUIVALENT OUTPUT CIRCUIT 

D. GND 0----+-----1>---------

VREF = -2.1 V 

25 kl1 
louT j 

VTH = -1.30 V 
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OUTPUT VOLTAGE 
(Recommended Operating Conditions unless otherwise noted. VREF = - 1.024 V) (1 LSB = 1 mV) 

Binary Offset 2's complement 

Logic Pu~itivt:: Negative Positive r~egative 

Step 

NMINV 1 0 0 1 

MLINV 1 0 1 0 

0 0000000000 1111111111 1000000000 0111111111 

1 0000000001 1111111110 1000000001 0111111110 

511 

512 

513 

1022 

1023 

' 

0111111111 

1000000000 

1000000001 

1111111110 

1111111111 

IDEAL OUTPUT OPERATION 
VouT(V) 

-1.023 

-1.022 

-0.513 

-0.512 

-0.511 

-0.002 

-0.001 

.. 

1000000000 

0111111111 

0111111110 

' 

0000000001 

0000000000 

-0.000 fl--~---'----'--~--'-----'----'-­

LSB -

MSB-

7-123 

1111111111 0000000000 

0000000000 1111111111 

0000000001 1111111110 

' 

0111111110 1000000001 

0111111111 1000000000 

PRACTICAL OUTPUT OPERATION 

VOUT 

VoFS .. ..................... . ................. . 

Vozs 

0 ;; 0 
0 0 - 0 0 

;:: 0 0 
0 0 - 0 0 - 0 0 

9 0 ~ 

I LEn I max 
Linearity Error== 

IFS I 

Output 
Voltage 

(V) 

-0.000 

-0.001 

-0.511 

-0.512 

-0.513 

' 

-1.022 

-1.023 

• 
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PACKAGE DIMENSIONS 

R.025(0.64) 
REF 

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C01) 

n 
.514( 13.06) 

h-,-,-,,-,,,-,-T-in--r-T-rT"""1-.-...-r-.-.--.-.-.........!·J' "' 

I 

.600(15.24)REF 

.090(2.29) 

.110(2.79) 

1.200(30.48) 
1.300(33.02) 

.020(0.51) 

.050(1.27) 

.015(0.38) 
.023(0.58) 

.230(5.84) MAX 

.120(3.05) 

.150(3.81) 

Dimensions in 
inches (millimeters) 

Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con­
sequently, complete information sufficient for construction pur· 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in· 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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TS535-A871 

MB40874 4-bit Digital-to-Analog Converter with Look-Up Table 

The Fujitsu MB40874 is 50 MSPS (Mega Sample Per Second) 4-bit 
Analog-to-Digital Converter with Look-up Table. The MB40874 
is designed for high~speed video application with video RAM. 
Look-Up·Table (LUT) is 16-word 4-bit memory to store 
luminance data. Instead of changing video RAM data, LUT data 
updating makes quick luminance change in monochrome video 
application, and quick colour change in colour video 
application. 

• Resolution 4 bit 

• Linearity ±l/2LSB 

• Operation Frequency : 50 MHz min. 

• Analog Output Voltage : 4.0 V to 5.0 V 

• Digital Input : TTL Compatible 

• Power Supply Voltage : +5 V 

• Power Dissipation : 430 mW typ. 

• 20-pin Ceramic DIP (Suffix: -CZ) 
20-pin Plastic DIP (Suffix: -P) 

ABSOLUTE MAXIMUM RATINGS (SEE NOTE) 

Rating Symbol 

Power supply voltage VccA· VccD 

Digital input voltage Vr 

Digital output voltage Vaz 

Operating temperature TA 

Storage Plastic 
Tsrn temperature Ceramic 

Value 

-0.5 to +7.0 

-0.5 to +7.0 

+5.5 

-55 to +125 

-55 to +125 

-65 to +150 

Unit 

v 
v 
v 

oc 

o.c 

CERAMIC PACKAGE 
DIP-20C-C01 

PLASTIC PACKAGE 
DIP-20P-M02 

Dz 

03 

CLK 

A1 

Az 

A3 

R/W 

SYNC 

VcCA 

RREF 

OUT 

A.GNO 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
AATI NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig.1 - BLOCK DIAGRAM 

CLK 

R/Wn---~ R/W 
CONTROL 

BLK SYNC 

LATCH 

CS GATE ,__ ___ ....., DATA I/O BUFF 
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1 1 
A.GND D.GND 



MB40874 
PIN DESCRIPTION 

Pin Name Description 

Do to D3 Data Input/Output to read/write LUT data 

CLK Clock Input for Digital-to-Analog Operation ; 
Operation Speed is dependent on this input. At the rising 
edge of this input, Ao to A3, EiD<, and SYNC are latched, and 
converted signal outputs at OUT. 

Ao to A3 Address Input for LUT ; 
During displying time, dot data from VRAM is input. 
During display's flying line period, address is input in order 
to write or read the data of LUT. 

COMP Terminal for phase compensation capacitance ; 
Capacitance of 1 µF or more should be inserted between COMP 
and A.GND. 

BLK Input to make OUT at blank lev'el ; 
When EiO< is at low level, OUT is at blank level. When BlJ( is 
at high level, content of LUT is converted and outputs at 
OUT. 

A.GND Ground for Analog circuit 

D,GND Ground for Digital circuit 

OUT Output of digital-to-analog conv.erter ; 
Load resistance should be inserted between OUT and VcCA· 

RREF Terminal for Reference Resistance ; 
Reference resistor should be inserted between RREF and VcCA· • 

SYNC Input for exclusive-ORed Vertical/Horizontal synchronous 
signal ; 
This input is used to obtain composite output. 
should be input while BIR'. is at low level. 

SYNC input 

R/~ Mode Switch for Read/Write of LUT 
This input is effective when CS is at low level. When R~ is 
at high level, read mode is selected. When R~ is at low level, 
write mode is selected. 

B Chip Select for LUT read/write mode. 

VccA Power Supply pin for analog circuit 

Vcco Power Supply pin for digital circuit 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Min Typ Max Unit 

Power SUJ>i:>]}t volti!9_e VccA, VccD 4.75 5.00 5.25 v 
Outj>_ut hig_h current loH -400 _µA 

Out:i>_ut low current loL 8 mA 

CLK frf!.9._uenq fcLK 50 MHz 
Phase compensation 

CcoMP c~acitance 1 _jiF 

OJ!.erat i ng_ te1112._erature TA 0 70 oc 

ELECTRICAL CHARACTERISTICS 

Analog DC Characteristics 

(Vcc=+5.0V±5%, TA=0°C to +70°C, unless otherwise noted.) 

Parameter Symbol Condition Min Typ Max Unit 

Resolution 4 bits 

Linear deviation LE ±1/2 LSB 

Vw 
-vccA VCCA VCCA 

WHITE level out:l>_ut vol t~e -15 +15 mV 

BLACK level out:l>_ut vol ta_g_e Ve VccA=5.000V 4.357 v 
out:l>_ut vol t~e Ve LANK 

RREF=300S2 
BLACK level 4.286 v 

VsYNC 
Output is 

SYNC level out]>_ut vol t~e pulled up 4.000 v 
h.VDAC 

to VccA at 
DAC out:l>_ut volt'!9._e 37.512 0.9 1.0 1.0 v 

SYNC out:l>_ut volta_g_e h.VsYNC 236 286 336 mV 
* 

BLANK out:i>_ut volt~e h.VBLANK 5 1Q_(71mV1 15 IRE 
* 

GRAY out:l>_ut volt~e h.VGRAY 85 91!.(_ 643mV' 95 IRE 

Note: * IRE 
The ratio of a reflection signal composition (VeLANK to Vw) and a synchronous 
signal composition (VsYNC to VeLANK) is 100:40 on EIA RS343A standard. 
1/140 of the sum (Reflection signal composition and synchronous signal composition) 
is named lIRE which is used as unit of a reflection signal. 
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ELECTRICAL CHARACTERISTICS (Continued) MB40874 

Digital DC Characteristics 

(Vcc=+5:ov±5%, TA=0°C to +70°C, unless otherwise noted.) 

Parameter Symbol Condition Min Typ Max Unit 

I'!E_ut ht.g_h volta_g_e Vrn 2.0 v 

If!.£_Ut low volta_g_e VIL 0.8 v 

If!.£_ut crall!.2_ vol ta_g_e VIC Vcc=4.75V II=-18mA -1.5 v 

Input high current IIH Vcc=5.25V VI=7V 100 µA 

VI=2.7V 20 µA 

In_Q_ut low current IIL Vcc=5.25V, VI=0.4V -0.4 mA 

0u1'...E_ut high volta_g_e VoH Vcc=4.75V, IoH=-400µA 2.7 3.4 v 

Output low voltage Vol vcc=4.75V IoL=4mA 0.25 0.4 v 

IoL=8mA 0.35 0.5 v 

0u1:.E_ut leak~e current Ios Vcc=5.25V -20 -100 mA 

Output current Ioz Vcc=5.25V VQ=2.4V 20 µA 
Off condition (Hi-Z) 

Vo=0.4V ~ -20 

Power sUJ>£ly_ current Ice Vcc=5.25V 120 mA 

D 
SWITCHING CHARACTERISTICS 

Video Output 

(Vcc=+5.0V±5%, TA=0°C to +70°C, unless otherwise noted.) 

Parameter Symbol Min Typ Max Unit 

CLK c~cle time tcLK 20 ns 

CLK h t.g_h ..E_U l se width twcLK+ 7 ns 

CLK lowiulse width twcLK- 7 ns 

Address, BTK, SYNC hi.g_h _.E.Ulse width twv+ 18 ns 

Address, BTK, SYNC low1:iulse width twv- 18 ns 

Address BTK, SYNC set~ time tsv 6 ns 

Address, BTK, SYNC hold time tHv 3 ns 

Pro...e.a_g_ation time tpD 25 ns 
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SWITCHING CHARACTERISTICS (Continued) 

LUT Access (Read) 

(Vcc=+5.0V±5%, TA=0°C to +70°C, unless otherwise noted.) 

Parameter Symbol Min Typ 

CS j)_Ul se width low level time twcsR 100 

R/iH setl!E.. time tsRWR 10 

R/iH hold time tHRWR 10 

BLK setl!E.. time tssR 2xtcLK+6 

BLK hold time tHBR tcLK+3 

Address setl!2_ time tsAR 2xtcLK+6 

Address hold time tHAR tcLK+3 

Data setu..E_ time tDEN 

Data hold time tDDIS 15 

LUT Access (Write) 

(VCC=+5.0V±5%, TA=0°C to +70°C, unless otherwise noted.) 

Parameter Symbol Min Typ 

CS ..E_Ul se width low level time twcsw 100 

R/iH setl:l_2_ time tsRWW 10 

R/W hold time tHRWW 10 

BLK setl!.E_ time tssw 2xtcLK+6 

BIR: hold time tHBW tcLK+3 

Address setl!.E_ time tsAW 2xtcLK+6 

Address hold time tHAW tcLK+3 

Data setup time tsD 10 

Data hold time tHD 10 
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Max Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

50 ns 

so ns 

Max Unit 

ns 

ns 

ns 

ns 
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Fig.2 - Video Output Timing Diagram 

CLK 

AO to A3 
BiJ{, SYNC 

OUT 

N 

twv+,twv-

tcLK 

N+l 
tpD 

Fig.3 - LUT Access (Read) Timing Diagram 

twcsR 

tsRWR 

R/W 

AO to A3 

DO to D3 Output Data 

Fig.4 - LUT Access (Write) Timing Diagram 

twcsw 

R/W 

AO to A3 

DO to D3 Input Data 
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Fig.5 - DAC Output Voltage 

tiIK SYNC LUT DATA 

H L H H H H 

H H H L 

H H L H 

L L H L 

L L L H 

MB40874 

(5.000V) 

643mV 

lOOIRE 

L L L L (BLACK) -----

L L * * * * (BLANK) 

L H * * * * (SYNC) -

Note : 
* Don't Care 
Output is pulled up to VccA at 37.5Q. 

71mV 
.---~ ---------t- ( 4. 286V) 

286mV 
40IRE 

---------'-- (4.000V) j_ 
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MB40874 

Fig.6 - Example of MB40874 Connection Circuit 

+SV 

3.3µF 0.33µF 3.3µF 0.33µF 
I I I I 

300Q 
VccD VccA ?SQ 

Clock signal 3 CLK 

( 
7 A3 RREF 13 Address data 6 Az 
s A1 r------
4 Ao Coupling 

condenser 
Blank signal 'SIK DAC CRT 
Sync signal SYNC OUT 12 

lOOµF 
17 cs ?SQ 
16 R/W 

LUT 2 D3 
control signal 1 Dz COMP 
and 19 Dl ::-Data I/O Do I .. 18 lµF L ______ 

D.G 
10 

::- :::- ::-
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MB40874 
Fig.7 - Application Information 

MB40874 x 3 Vee 

7511 

Video RAM 

The above application is an example of RGB system using 3 pcs of MB40874. 
The system allows user to simultaneously display whole 4096 kinds of 
color defined by the number of bit of LUT and D/A converter and promptly 
change color tone. 
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PACKAGE DIMENSIONS 

21l-LEAD CERAMIC (CERDIPJ DUAL IN-LINE PACKAGE J.._ 
(CASE No.: DIP-20C-C011 nr o"-ts" 

A.02510.64)l",...,_J.....j=~L-J.= ....... _._=--'-...J='-J....1=-L...1.=......l_._=-'-'-=-'--,...,'--'] .mls.91) 1H I J 
REF ' 1 291(7 39) I I I "r JJ I .300(7.62)TYP 

. . .30517.75) 

I w CJ c::J CJ CJ L:J ~ CJ CJ CJ I .. 325~~;:::.--+---'-
. .940123.88) . 

1.000125.4) 

.09012.2911 

.11012.79) 

21l-LEADS PLASTIC DUAL IN·LINE PACKAGE 
(CASE No.: DIP·20P-M021 

.021 (0.541 
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Dimensions in 
inches (millimeters) 

Dimensions in 
inches (millimeterd. 
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8-BIT 60MSPS RGB 
3-CHANNEL 
DIA CONVERTER 

8-BIT 60MSPS RGB 3-CHANNEL D/A CONVERTER 

The Fujitsu MB40978 is a 8-bit ultra high speed digital to analog converter for 

video frequency band fabricated by Fujitsu Advanced Bipolar Technology. 
Owing to adoption of RGB 3-channel input/output, it is suitable for digital 

TV, graphic display etc. 

• Resolution 

• Linearity 

• Maximum Conversion Rate 

• Analog Output Voltage Range 

• Digital Input Voltage 

• Single Power Supply Voltage 

• Power Dissipation 

• Package 

8 bits 

±0.2% max. 

60 MSPS min. 

Vee to Vee-1V 

TTL Level 

+5.0V 

350mW typ. 

Plastic DIP Package 

Plastic Flat Package 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Power Supply Voltage VeeA.Veeo -0.5 to +7.0 

Digital Input Voltage VID -0.5to+7.0 

Storage Temperature TsTG -55 to +125 

Unit 

v 

v 

oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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R1 
Ra 
Gi 
G2 

G3 

G4 
G5 

Gs 
G1 
Ga 
s, 
82 
83 

84 

85 
Bs 

87 

Ba 
CLKs 
CLKG 
CLKR 

MB40978 

July 1988 
Edition 2.0 

PLASTIC PACKAGE 
DIP-42P-M02 

PLASTIC PACKAGE 
FPT -44P-M01 

PIN ASSIGNMENT 
TOP VIEW: DIP 

TOP VIEW: FPT 
See Page 10 

Rs 
R5 

R4 
R3 

R2 

Ri 

Veeo 
VeeA 
GND 

RouT 
GND 

GouT 
GND 

BouT 
GND 

VRIN 

VROUT 
VeeA 
COMP 

Veco 
GND 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB40978 BLOCK DIAGRAM 

CLKR 

ROUT 
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R2 
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R• SLAVE SWITCH 
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8s F-F 
86 (B) (B) (B) (B) 
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l 
GND VROUT VAIN COMP Vcco VCCA 
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PIN DESCRIPTION 

Pin Number 
Symbol 

Descriptions (DIP Pin Assignment) 

R1 to Rs 1, 2, 37 to 42 R-channel Digital Signal Inputs 
V1H = 2.0V min. 

V1L = O.BV max. 

G1 to Gs 3to10 G-channel Digital Signal Inputs 

81 to Ba 11to18 8-channel Digital Signal Inputs 

RouT 33. R-channel Analog Signal Output 

GouT 31 G-channel Analog Signal Output 

BouT 29 B-channel Analog Signal Output 

CLKR 21 R-channel Clock Input 
V1H = 2.0V min. 

VIL = O.BV max. 

• CLKG 20 G-Channel Clock Input 

CL Ke 19 B-channel Clock Input 

VAIN 27 Reference Voltage Input Vee= -1.2V min. 

VROUT 26 Reference Voltage Output 

COMP 24 
This pin is provided to connect a phase compensation capacitance. 

1µF min capacitor is connected between GND. 

VccA 25,35 Power Supply for Analog Circuit 5V ± 5% 

Vceo 23,36 Poer Supply for Digital Circuit 5V±5% 

GND 22,28,30,32,34 Ground 
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RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min Typ Max 

Power Suppiy Voitage 
Vee.A, Vcco 4.75 5.0 5.25 v 

(VeeA-Veeol (-0.2) (0.2) 

Analog Reference Voltage* VAIN 3.70 4.00 4.30 v 
Digital High-level Input Voltage V1HD 2.0 v 
Digital Low-level Input Voltage VILD 0.8 v 
Clock Frequency fcLK 60 MHz 

Set-up Time ts 10 ns 

Hold Time tH 4.0 ns 

Minimum High Pulse Width tw+ 7.5 ns 

Minimum Low Pulse Width tw- 7.5 ns 

Phase Compensation Capacitance CeoMP 1.0 µF 

Operating Temperature TA 0 70 cc 

Note: 'VceA -VAEF s::: 1.2V 

ELECTRICAL CHARACTERISTICS (Vee= 4.75 to 5.25V, TA= 0 to 70°C) 

Value 
Parameter Symbol Condition Unit 

Min Typ Max 

Resolution 8 Bits 
.. 

Linearity Error LE ±0.5 LSB 

Reference Input Current IAIN VAIN· VAOUT Short 10 µA 

Reference Output Voltage VA OUT Vee= 5.00V 3.900 4.000 4.100 v 
Digital High-level Input Current I IHD V1Ho = 2.7V 20 µA 

Digital Low-level Input Current I ILD V1LD = 0.4V -100 µA 

RGB Output Voltage Ratio FSR 0 2 8 % 

Full-Scale Output Voltage VoFs 
Vee= 5.00V VeeA VeeA mV 

VAIN• VAOUT Short -15 

Vee= 5.00V 
3.944 4.004 4.064 v 

VAIN = 4.00V 
Zero-Scale Output Voltage Vozs 

Vee= 5.00V 
3.884 4.004 4.124 v 

VAIN• VAOUT Short 

Output Resistance Ro 240 rt 

Power Supply Current Ice 
Vee= 5.25V 

'70 102 mA 
VAIN• VAOUT Short 

Note: 'Vee = 5.00V 
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SWITCHING CHARACTERISTICS 
(Vee = 4.75 to 5.25V, TA = 0 to 70°C) 

Value 
Parameter Symbol Unit 

Min Typ Max 

Maximum Conversion Rate Fs 60 MSPS 

Output Delay Time tpd 10 ns 

Output Rise Time t, 5 ns 

Output Fall Time t1 5 ns 

Fig. 2 - DAC OUTPUT VOLTAGE 

Input Output 

R1 to RB ROUT 
G1 to Gs GOUT 
B 1 to BB BOUT 

FF 
- (VCCA) 5.000V 

I 
- VOFS - 5.000V 

I 
I 
I 
I 
I 
I - Vozs - 3.980V 

00 - (VREF) 3.976V 

1LSB=4mV 
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SWITCHING CHARACTERISTICS (continued) 

Fig. 3 - TIMING DIAGRAM 

I- ts --1-- !H --I 

=* 
I 

* 
3V 

Data Input * 1.5V 
av 

I 
1-- tw+ --!--- tw- -f 
I I I 3V 

Clock Input ~ f \- f \1.sv 
av 

Analog Output 

1a% • Vozs 

I I I I I 
---I tr -I o I~ t: i'"-

I I 
--I !PLH I- --I !PHL ,_ 
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APPLICATION EXAMPLES 

Fig. 4 - RGB SIGNAL PROCESS 

Vee 

Vcco VccA 

CLOCK CLKR VRIN 

CLKG VRDUT 

CLKs GND 

~ 1 
RouT RouT 

D 1 to Da (R) R 1 to Ra 
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~ 1 
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D 1 to Da (B) B 1 to Ba 

COMP GND 
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APPLICATION EXAMPLES (continued) 

Fig. 5 - COMPONENT SIGNAL PROCESSING 

Vee 

Veeo VeeA 

CLOCK (Y) CLKR VRIN 

CLOCK (R-Y) CLKG VROUT 

CLOCK (B-Y) CLKs GND 

D1 to Da (R) R 1 to Ra RouT 
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D 1 to Da (G) G1 to Ga GouT 
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(8-Y) 
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PACKAGE DIMENSIONS 

42-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-42P-M02) 

~~:;i'°'"'"M" 
11111 =+-1.118(3.00IMIN 

.070(1.7781, I L _JI .. o39~0°20 _JI .. 018±.004 .020I0.51IMIN 

TYP 11.oo~g-501 (0.45±0.101 

©FUJITSU LIMITED 1987 D42007S,2C 
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.600±.010 
(15.24±0.251 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 

PIN ASSIGNMENT 

R2 2 D 
R3 3 1 PIN INDEX 

32 VccA 

31 COMP 

30 Veen 

29 GND 

28 CLKR 

27 CLKc 

26 CLKR 

25 Bs 

24 87 

G3 11 23 Br; 
12 13 14 15 16 17 18 19 20 21 72 

G4 Gs G5 G1 GgGNDB1 82 G3 84 B:, 

44-LEAD PLASTIC FLAT PACKAGE 

(CASE NO.: FPT-44P-M01) 

.0315± .006 

(0.80±0.15) 
ILJI .012±.004 

I0.30 ±0.10) 

©FUJITSU LIMITED 1987 F44002S-5C 

.075(1.90) MAX 

.006±.002 

(0.15±0.05) 

.002(0.05) 
MIN 

(Stand off) 

View "A" 

=uAX 

J~53)MAX .016(0.40) 

Dimensions in 
inches (millimeters) 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

given. The information contained in this document has been carefully· 

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 
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NMOS 13-BIT x 1-CHANNEL, 
6-BIT x 3-CHANNEL D/A CONVERTER 

The Fujitsu MB 88301A, a pulse width modulation (PWM) type digital-to­
analog converter (DAG), is designed for interface with Fujitsu's MB 8840/ 
8850 series and MB 88400/88500 series 4-bit single-ship microcomputers and 
also with a wide range of general 4-bit and 8-bit microprocessors. 

The MB 88301A has four conversion outputs: one 13-bit resolution output 
and three 6-bit resolution outputs. All outputs generate positive pulse of 
varying pulse widths. The pulse widths vary in propotion to digital data pro­
grammed by the processor in the internal data register. With the connection of 
external filter circuits to the outputs, the MB 88301 A provides an excellent, 
easy-to-configure DAG. 

FEATURES 

• Pulse width modulation D/ A converter 

• 4-bit parallel address/data loading 

• Four on-chip pulse width modulators: 

- 13-bit resolution x 1 channel 

- 6-bit resolution x 3 channels 

• On-chip 4 MHz clock generator with external crystal or ceramic resonator 

• Clock cycle time I Clock frequency: 

0.25µs/4MHz for 13-bit resolution 

0.50µs/2MHz for 6-bit resolution 

• Three synchronization clock outputs: 

2MHz clock output (4MHz divided by 2) 

15.625kHz clock output (4MHz divided by 28 ) 

488Hz clock output (4MHz divided by 213 ) 

• Single buffered conversion outputs. 

• High-voltage open-drain conversion outputs 

• Wide operating temperature range: -30°C to +70°C 

• Single +5V power supply 

• TTL compatible inputs/outputs 

• N-channel silicon-gate EID MOS process 

• Two Package Options: 

16 pin plastic DIP (Suffix: -P) 

16 pin plastic SOP (Suffix: -PF) 
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013 
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XTAL 

Vss 

MB88301A 

PLASTIC DIP 
DIP-16P-M02 

PLASTIC SOP 
FPT-16P-M02 

August 1987 
Edition 3.2 

PIN ASSIGNMENT 

16 Vee 

2 15 DAC4 

3 14 DAC3 

4 TOP 13 DAC2 

5 VIEW 12 DAC1 

6 11 TM03 

10 TM02 

8 9 TM01 

This device co. ntains circuitry to prot~~t .th.~l 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - LOGIC SYMBOL 
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Fig. 2 - BLOCK DIAGRAM 
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PIN DESCRIPTION 

The MB 88301 A has two interfaces: One is the processor interface; D3-DO and LDI, which are used for the processor to load 
the MB 88301A device with address and data. Another is the DAG/TIMING interface; DAC4-DAC1 and TM03-TM01, which 
are used for connection with user-designed external low-pass filter. 

Table 1 - PIN DESCRIPTION 

Symbol Pin No. Type Function 

Vee 16 - +5V power supply pin. 

Vss 8 - Ground pin. 

XTAL 7 -
External 4MHz crystal or ceramic resonator pins for the on-chip 

EXT AL 6 
clock generator. 

-

4-bit parallel address/data input: The address/data format is that 

D 13 is the most significant bit (MSB) and that DI 0 is the least 

significant bit (LSB). These inputs are TTL compatible. 

013-010 5 to 2 I 
MSB LSB 

I Dl3 I 012 I 011 I 010 I 
Write strobe input for a 4-bit address/d~ta: At the leading edge of 

LDI, a 4-bit address on the ID3 to IDO inputs is latched into the 

LDI 1 I 
internal address register. At the trailing edge of LDI, a 4-bit data on 
the Dl3 to D 10 inputs are written into the internal data register 
designated by the address latched at the leading edge. This input is 
TTL compatible. 

Pulse width modulator outputs (DAC outputs): 

DAC1-DAC4 12to15 0 
DAC1: 13-bit resolution (one channel) 

DAC2-DAC4: 6-bit resolution (three channels) 

All four outputs are high-voltage open drain. 

Synchronization clock outputs (Timing outputs): 
TM01: 2MHz (4MHz divided by 2) 

TM01-TM03 9 to 11 0 TM02: 15.625kHz (4MHz divided by 28 ) 

TM03: 488Hz (4MHz divided by 213 ) 

All three clocks have a duty ratio of approximately 50%, and are 
TTL compatible. 
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FUNCTIONAL DESCRIPTION 
GENERAL OPERATION 

The MB 88301A is a pulse width modulation (PWM) type 
digital-to-analog converter (DAC). It converts digital data 
programmed by the processor in the internal data reqister 
(13-bit or 6-bit write-only register) into positive pulses. The 
width of these pulses is propotional to the value of the pro­
grammed data, and the cycle time of the pulses is defined by 
the resolution value (6 or 13 bits). The MB 88301 A has four 
conversion outputs: channel 1 is a 13-bit resolution output 
DAC1, and channel 2 to 4 are 6-bit resolution outputs DAC2 
to DAC4. The converted waveform appears at each DAC out­
put. A user-designed external low-pass filter connected to the 
DAC output eliminates AC components from the output 
waveform and converts the waveform into a DC voltage 
propotional to the pulse width. 

DIGITAL DATA INPUT 

Fig. 3 shows the input timing of digital data to be converted: 
Digital data to define the width of the positive pulse is 
written into the 13-bit and 6-bit internal data registers 
through the D 13 to D 10 4-bit address/data inputs using the 
write strobe input LDI. At the leading edge of LDI, a 4-bit 
address on the Dl3 to DIO inputs is latched into the internal 
address register. At the trailing edge of LDI, a 4-bit data on 
the Dl3 to DIO inputs is loaded into the internal data register 
designated by the address register. 

Fig. 4 shows the address/data format: Dl3 is the most signifi· 
cant bit (MSB) and DIO is the least significant bit (LSB). 

Fig. 3 - ADDRESS/DATA INPUT TIMING 

LOI 

013-DIO Address 

Address 
Latch 

Date 

Data 
Latch 

Fig. 4 - ADDRESS/DATA FORMAT 

MSB LSB 

013 012 011 DIO 
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Fig. 5 shows the internal data register address map: The 
whole space size is 10 words. Addresses #0 to #3, addresses 
#4 and #5, addresses #6 and #7, and addresses #8 and #9 
are assigned to DAC1, DAC2, DAC3 and DAC4, respectively. 
Fig. 6 shows the internal data register format: To the DAC1 
data register, three 4-bit and one 1-bit digital data must be 
written. To the DAC2 to DAC4 data registers, one 4-bit and 
one 2-bit digital data must be written. 

Fig. 5 - INTERNAL DATA 
REGISTER ADDRESS MAP 
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#2 

#3 

#4 
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Fig. 6 - INTERNAL DATA REGISTER FORMAT 

-----13-Bit Data Register-----

MSB LSB 

r-6-Bit Data Register_, 

MSB LSB 

DAC2 I #:5 I : #:4 : I 
j4-6-Bit Data Register---[ 

MSB LSB 

DAC3 I #> I : #:6 : I 
r--6-Bit Data Register_, 

MSB LSB 

DAC4 I #:9 #:8 : I 
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PULSE WIDTH MODULATION/DAC OUTPUT WAVEFORM Fig. 

• 13-Bit Resolution D/A Converter: DAC1 

Fig. 7 shows the configuration of the 13-bit resolution pulse 
width modulator: The on-chip clock generater provides 
4MHz clock for the 13-bit free-running counter. When all bits 
of the counter is zero, the all-zero detector sets the output R­
R-S flip-flop. The coincidence detector compares the counter 
with the data register. When they match, the coincidence 
detector resets the output flip-flop. The waveform appearing 
at the DAC1 output depends on the data register value, 
shown in Fig. 8. 

Fig. 7 - 13-BIT PULSE WIDTH MODULATOR 
CONFIGURATION 

N=O 

N=1 

All-Zero Detector 

13-Bit F/R Counter 

Coincidence Detector 

1a..s1t Pata Register 

Output 
S-R F/F 

Fig. 8 - DAC1 OUTPUT WAVEFORM 

i-----T = 21 3. tc L K-----------..J 
(= 2.048ms) I 

tH = tcLK 

t t 
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' 

t t t cp cp (?) 

N=n J· ltH=(n+1)•tcLK r--
t t t cp (?) cp 
' ' 

NOTES: N: DATA REGl~TER VALUE (O.:;::N<;;;;213 -1) 

T PULSE CYCLE TIME (T = 2 13 ·t~LK: 2.04Bms) 

tH PULSE WIDTH (tH = (N+1) • tcLK) 

tcLK : COUNTER CLOCK CYCLE TIME (tcLK"' 1/4MHz = 0.25µs) 

CD ' COUNTER IS ZERO. 
@ : COUNTER MATCHES DATA REGISTER. 

• 6-Bit Resolution D/A Converters: DAC2 to DAC4 

Fig. 9 shows the configulation of the 6-bit resolution pulse 
width modulator: The 2MHz clock that is the output of 
Bit 1 of the 13-bit free-running counter drives the 6-bit free­
running counter. This 6-bit counter is also part of the 13-bit 
counter (Bits 2 to 7). The comparator compares the counter 
with the data register every cycle. When the counter value is 
equal to or less than the data register value, the comparator 
outputs a high level at the DAC output. When the counter 

value exceeds the date register value, the comparator out­
puts a low level at the DAC output. This produces the wave­
forms at the DAC2, DAC3, and DAC4 outputs, shown in 
Fig. 10. 

Fig. 9 - 6-BIT PULSE WIDTH MODULATOR 
CONFIGURATION 

N=O 

N=1 

6-Bit F/R Counter 

Comparator 

6-Bit Data Register 

Fig. 10 - DAC2/DAC3/DAC4 
OUTPUT WAVEFORM 

<----- T=26·tcLK~ 
(=32µs) [ 

tH = tcLK 

t t 
CDC?:l 

' ' 

t 
CD 

t t t cp (?) cp 

DAC2 

IDAC3) 
IDAC4) 

N=n J,.r•~----+<•ltH=(n+1l•tcLK I 
t t t 

cp (?) ~ 

NOTES• N ' DATA REGISTER VALUE IO<;: N <;: 2'-11 
T: PULSE CYCLE TIME(T=26 ·tcLK =32µs) 

tH PULSE WIDTH (tH = (N+1) • tcLK} 

tcLK : COUNTER CLOCK CYCLE TIME (tcLK = 1/2MHz = 0.5µs) 

(j)' COUNTER IS ZERO. (OVERFLOW) 
@, COUNTER EXCEEDS DATA REGISTER. 
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EXTERNAL FILTER CONFIGURATION 

The on-chip pulse width modulator generates positive pulse 
waveforms similar to the one shown in Fig. 12 at the DAC 
outputs (DAC1 to DAC4). The pulse width (tH) is propor­
tional to the digital data programmed into the data register. 
The cycle time (Ti is determined by the resolution value 
(6 or 13 bits). 

User-designed low-pass filters are required at the DAC 
outputs to eliminate AC components from the output 
waveform and to convert the waveform to a DC voltage. 
Fig. 11 shows an example of a simple output configuration in 
which an RC integrator is used as the low-pass filter. With 
this circuit, the DAC waveform shown in Fig. 12 is converted 
to the VouT output waveform shown in Fig. 13 Ripple and 
response time (tR) depend on the time constant of the RC 
filter. A longer time constant reduces ripple but increases 
response time. A time constant that best meets the tradeoff 
between desired accuracy and response time should be 
chosen. Also, since the DAC outputs are high-voltage open 
drain, they can externally be pulled up to a power supply 
higher than 5V. This prevents the output voltage from 
attenuating through the external low-pass filters. 

Note: 
The low-pass filter shown in Fig. 11 is just an example. In 
actual practice, depending on the user's system design, 
additional amplifiers, multi-stage filters, and other circuits 
will be needed for the external low-pass filter. 

NOTICE 

To change the DC output voltage of the external low-pass 
filter, the data register value must be updated to vary the 
positive pulse width (duty ratio) of the DAC output. How­
ever, all bits on the data register can not be changed at the 
same time. They are updated a nibble at a time by the 4-bit 
parallel data loading. In addition, the DAC output is single 
buffered. Because of this nibble-by-nibble update and single 
buf.fering, the data register value during update may become 
transient. During this pulse cycle, depending on the transient 
value, an undesirable duty ratio disturbance may occur at the 
DAC output, affecting the filter output. It is therefore neces­
sary to design the output filter so that such disturbances in 
the DAC output waveform will not appear at the filter out­
put. This notice applies to both the 13-bit and 6-bit resolu­
tion converters. With the 13-bit resolution converter, how­
ever, it is possible to avoid such disturbance by software. 
This is done by controlling the update timing of the data 
register value through monitoring of the DAC1 output and 
the TM03 output waveforms. 

Also, note the following thing when the DAC1 output is 
used: In the steady state where the DAC1 data register bits 
are all set (i.e., data is "1 FFF") the DAC1 output remains 
high. But, when the data is updated, there is a possibility 
that the DAC1 output may become undefined during that 
output cycle time (less than one cycle time). To avoid this 
phenomenon, the following method is utilized: 
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1. Not use data of "1 FFF", or 
2. Change the DAC1 data register value (i.e., "1 FFF") just 

before the counter become full (i.e., all bits are set). Since 
in this case an undesired pulse due to the data chanqe mav 
appear at the DAC1 output, the pulse must be eliminated 
with the external filter. 

Fig. 11 - OUTPUT CIRCUIT CONFIGURATION 
(EXAMPLE) 

MB 88301 A -r--External Output Circuit l 
I Vee ' 

1 I 
DAC1i°AC4 RL 

r-~~+-~1-"Vll'v---...~+-OVouT 

I 

i CT 
I +1 L ______ _J 

RL : Pull-up resistor 
LPF : Low-pass filter 
VouT : LPF output voltage 

Fig. 12 - DAC OUTPUT WAVEFORM 

tH : Pulse width 

T Cycle time 

Fig. 13 - VouT OUTPUT WAVEFORM 

VouT 

01 I 

~tR----j 
tH/T : Duty ratio 

tR : Response time 
t: time 
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ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Rating Unit Pins/Conditions 

Supply Voltage Vee Vss -0.3 to Vss +8.0 v Vee 

Input Voltage VIN V55 -0.3 to Vss +8.0 v DI0-013, LOI, 
EXTAL,XTAL Vss = 0 V 

Vss -0.3to Vss +15.0 DAC1-DAC4 
Output Voltage VouT v 

Vss -0.3 to Vss +8.0 TM01-TM03 

Operating Temperature TA -30 to +70 QC Ambient temperature 

Storage Temperature Tstg -55 to +150 QC 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data·sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min. Typ. Max. 

Vee 4.5 5.0 5.5 
Supply Voltage v 

Vss 0 

Input High Voltage V1H 2.0 Vee v 
Input Low Voltage VIL -0.3 0.8 v 
Clock Frequency f c 0.5 4.0 MHz 

Operating Temperature TA -30 70 QC 

NOTE: * Crystal or ceramic resonator should be used. See Fig. 17. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Value 
Parameter Symbol Pins/Conditions Unit 

Min. Typ. Max. 

TM01-TM03 
2.4 

Output High Voltage VoH loH = -200µA v 
DAC1-DAC4 Open Drain 

TM01-TM03 0.4 v 
loL = 1.8mA 

DAC1-DAC4 
Output Low Voltage VoL loL = 2.0mA, 

0.8 v 5kQ External 
Pull Up Resistor 

DAC1-DAC4 
Output Leakage Current ILOH VoH = 13.2V, 50 µA 

OFF State 

Supply Current Ice 
Vee= 5.5V, 

15 25 mA All Outputs Open 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Pins/Conditions Min. Max. Unit 

LDI Pulse Width PwL01 
LDI 5 µs 
Fig. 14, Fi9. i 6 

LDI Rise/Fall times 
tr LOI LDI 

1.5 µs 
ti LOI Fig. 14, Fig. 16 

Address/Data Setup Time ts Dl3- DIO 
0.5 µs 

Fig. 14, Fig. 16 

Address/Data Hold Time tH Dl3- DIO 
2 µs 

Fig. 14, Fig. 16 

TMO Rise/Fall times 
trTMO TM01-TM03 0.2 µs 
tfTMO Fig. 15, Fig. 16 

Fig. 14 - ADDRESS/DATA INPUT TIMING 

tr LOI 'tLOI 
WLOI PwL01 

2.0V 2.0V 
LOI 

a.av a.av 

tH ts 
tH • 2.aV 2.av 2.aV 2.av 

013-010 Address Data 
O.av a.av a.av a.av 

Fig. 15 - SYNCHRONIZATION CLOCK OUTPUT TIMING 

2.4V 2.4V 
TM01 -TM03 

a.4V a.4V 

trTMO tfTMO 
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I INPUT CONDITIONS I 
• Input Levels: 

2.0V for a logic "1" 
O.BV for a logic "O" 

I OUTPUT CONDITIONS 

• Timing Reference Levels: 
2.4V for a logic "1" 
0.4V for a logic "O" 

• Output Load Circuit: 
CL ~ 100pF (including scope 

and jig capacitances) 
RL ~ 4kQ 

11111111111111111111111111111111111111111111111111111111111111111 
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Fig. 16 - AC TEST CONDITIONS 

2.ov---x2 4V 2.4VX 
. >TEST POINTS( 

O.BV----'· .0.4V 0.4V. '-· --

DEVIDE 
UNDER 

TEST 

Vee 

TEST 
1-----1>------1'.t---~--<> POI NT 

r 
Fig. 17 - CRYSTAL/CERAMIC OSCILLATOR CIRCUIT 

fc = 4MHz 
C1 = C2 = 20pF - 60pF 
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PACKAGE DIMENSIONS 
PLASTIC DIP (Suffix: -Pl 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M02) 

I 
.244±.010 

(6.20±0.25) 
INDEY 

~==;:::;:=:;::::::;=:::;::::;=::::;::::;;:=:;:::;:::=;:::;=:;::"! _J 
. I 

.050( 1.27) MAX 

.100(2.54) I 
TYP , 

.039=0012 

(0.99=g·3 ) 

.172(4.36)MAX 

.118(3.0)MIN 

.020(0.51)MIN 

.300 (7.62)TYP 

Dimensions in 
inches (millimeters) 

©FUJITSU LIMITED1986 D16022S-2C • ....____ ______ ____, 
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PACKAGE DIMENSIONS 
PLASTIC SOP(Suffix: -PF) 

16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 

Ii .400~:g~~ 
Ii i i""'::l:~ 
lo#!:::~::!:!=~=== 1-307±.016 

INDEX (7.8±0.4) 
- / .209±.012 0 (5.3±0.3) 

l!:;:;=:::;::;:::;:;::::::;:r:::;:;::::::;:r::::;;:::=;:;Y_J 

.050(1.27) 
TYP 

.oo<gg~ 
(0 1+0.1 I 

J'"l~'" 
.272±.012 
(6.9±0.3) 

_J_020±.008 

I t I0.5±0.2) 

.005~:gg~ 
(0.15~g:~l 

View "A" 

~nrrnE;=J00'""'"" 
.031±.008 
(0.8±0.2) 

©FUJITSU LIMITED 1987 F16005S-3C 

The information contained in this document does not convey any 

license under copyrights, patent rights. software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

Dimensions in 
inches (millimeters) 

given. The information contained in this document has been cerefully­

checked and is believed to be reliable. However. Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 

7-156 



FUJITSU 

PUJITSU MICROELECTRONICS, INC. 

March 1988 
Edition 1.0 

MB40176 
Product Profile 

6-Bit AD/DA Converter with Clamp Circuit 

The Fujitsu MB40176 Is a low power 6-blt AD/DA converter fabricated with 
Fujitsu Advanced Bipolar Technology. 

The MB40176 is suitable for video signal processing with on-chip clamp and 
reference circuitry. 

• Resolution: 6 bits 
• Linearity: ±0.8% max. 
• Maximum Conversion Rate: 20MHz min. 
• Analog Input Voltage Range: o to 1.0V 
• Digital Output Voltage Range: Vee to Vee -1V 
• Digital 110 Level: TTL Level 
• Power Supply Voltage: +5V 
• Power Dissipation: 300mW typ. 
• Package 

28-pln Plastic FLAT Package (Suffix: -PF) 
28-pln Plastic DIP Package (Suffix: -P) 

ABSOLUTE MAXIMUM RATINGS (See Note) 

Rating Symbol Value Unit 

Power Supply Voltage VeeA, Veeo -0.5 to +7 .o v 

Digital Input Voltage VIND -0.5 to +7.0 v 

Analog Input Voltage VINA -0.5 to Vee +0.5 v 

Storage Temperature TSTG -55 to +125 •c 
Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RAT-INGS are 

exceeded. Functional operation should be restricted to the conditions as detailed In 
the operatlonal sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended peri-ods may affect device reliability. 

Copyright ©1988 by Fujitsu Microelectronics, Inc. 
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PLASTIC PACKAGE 
FPT-28P-M01 

PLASTIC PACKAGE 
DIP-28P-M04 

PIN ASSIGNMENTS 

DACK 
DD1 
DD2 
DD3 

DD4 
DDS 

Dos 
DAS 

DAS 
DA4 

DA3 

DA2 
DA1 

ADCK 

D.GND 
Veeo 
A.GND 
VeeA 
VOUT 

COMP 
VREF 

C2 
C1 
VIN 
VeeA 
A.GND 

VeeD 

D.GND 

This device contains circuitry to protect the 
Inputs against damage due to high static 
voltages or electric fields. However, it is ad­
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high Imped­
ance circuit. 
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Fig. 1 - MB40176 BLOCK DIAGRAM 

CLAMPER ..-----------::-:-----------1 REFERENCE 
0.8VCCA 

0.8VccA 0.6VccA 

ADCKv-----t--~ 

VCCA 

63 TO 6 

ENCODER 

LATCH 
& 

BUFFER 

1------+---+--·U DA1 (MSB) 

DA2 

DA3 

1------+---t---l > DA4 

I------+---+--< l DA5 

1-----t---t--U DA6 (LSB) 

VREF 0---------------------------~ 

DACK 

Do1to 
Dos Mse.;i~R 6 BUFFER 6 

REGISTER 
CURRENT 6 
SWITCH 

A.GND D.GND Vcco VCCA COMP 
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Pin Descriptions 
Section Symbol Pin No. Description 

VIN 19 Analog signal Input. 

VREF 22 Reference voltage output. 

A/D DA1 to DA6 8 to 13 Digit al signal outputs. 

C1. C2 20. 21 Clamp capacitor Is connected between these pins. 

ADCK 14 Al D conversion clock. 

VOUT 24 Analog signal output. 

Do1 to Dos 2 to 7 Digital signal Inputs. 
D/A 

COMP 23 Phase compensation capacitor Is connected. 

DACK 1 D/ A conversion clock Input. 

VCCA 18. 25 Power supply for analog circuit. 

Vcco 16, 27 Power supply for digital circuit. 
Common 

A.GND 17, 26 Ground for analog circuit. 

D.GND 15, 28 Ground for digital circuit. 

Functional Description 

Clamper Operation 

The on-chip clamp circuit Is a peak detector which limits the sync level at the top of the composite signal. Clamp voltage Is 
common to the reference voltage (0.8Vcc) of AD and DA circuits. 

1V 

C1 C2 
~----tVIN 

CLAMPER 

Input level of VIN 

. ~V 

AD 

Input level of AD circuit 

VCCA 

V .. 
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DA 

Output level of DA circuit 

------- VCCA 

V .. 

• 

I 
I 

/,l 
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Recommended Operating Conditions 
Value 

Parameter Symbol 
Min Typ Max 

Unit 

Power Supply Voltage VCCA, Vcco 4.75 5.0 5.25 v 

Digital High-level Input Voltage VIHO 2.0 v 

Digital Low-level Input Voltage VILD 0.8 v 

Clock Frequency fCLK 20 MHz 

Clock Pulse Width at High Level tw+ 20 ns 

Clock Pulse Width at Low Level tw- 20 ns 

Set-up Time ts 12.5 ns 

Hold Time tH 12.5 ns 

Phase Compensation Capacitance CCOMP 1.0 µF 

Clamp Capacitance CC LAMP 1.0 µF 

Reference Voltage Capacitance CVREF 1.0 µF 

Operating Temperature TA 0 70 •c 

• 
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Electrical Characteristics 
ANALOG CIRCUIT DC CHARACTERISTICS 
(VCCA = vcco = 5V+5%, TA= 0 to 70°C) -

Parameter Symbol 

Resolution 

Linearity Error LE 

Analog Input Current llN 

Reference Voltage VREF• 

Clamp Voltage VCLP 

Full Scale Output Voltage VOFS 

Zero Scale Output Voltage Voz 

Output Resistance Ro 

Power Supply Current ICC 

Note: *VCCA = vcco = 5.0V 

DIGITAL CIRCUIT DC CHARACTERISTICS 
(VCCA = vcco = 5V+5%, TA = 0 to 70°C) -

Parameter Symbol 

Digital High-level Output Voltage VOHD 

Digital Low-level Output Voltage VOLD 

Digital High-level Input Voltage VIHD 

Digital Low-level Input Voltage VILD 

Digital High-level Input Current llHD 

Dlgltal Low-level Input Current llLD 

SWITCHING CHARACTERISTICS 

Parameter Symbol 

Maximum Conversion Rate Fs 

Digital Output Delay Time tPOD 

Analog Output Delay Time tPDA 

Analog Output Rise Time tr 

Analog Output Fall Time ti 

Condition 

DC 

Condition 

IOL = 1.6mA 

Condition 
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Value 

Min Typ Max 
Unit 

6 Bits 

±0.5 LSB 

-400 µA 

4.0 4.1 v 

VREF v 

VCCA v 

VREF v 

240 .n 

60* 90 mA 

Value 

Min Typ Max 
Unit 

2.7 v 

0.4 v 

2.0 v • 0.8 v 

20 µA 

-100 µA 

Value 

Min Typ Max 
Unit 

20 MSPS 

15 30 ns 

13 ns 

15 ns 

15 ns 
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Fig. 2 - APPLICATION CIRCUIT 

Vee------

( l-----1 VIN VeeA Veeo 

DA 

ADCK 14-------1 

DACK"""-----~ 
u-----1 VOUT 

COMP Do 

A.GND D.GND 

MB40176 
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Fig. 3 - TYPICAL CONNECTION EXAMPLE 

+5 v 

10 µH 

10 µH 

3.3 µF + 0.33 µF 0.33 µF + 3.3 µF 

I· I 
18 25 16 27 

VccA VCCA vcco Vcco 

19 VIN ADCK ADC CLOCK 
VIDEO SIGNAL 

(MSB) DA1 ADC INPUT 
21 C2 DA2 

DA3 }~D<OITAL 
1 µF + OUTPUTS TO 

DA4 (CONTROLLER) 

DAS 
20 

C1 (LSB) DA6 MB40176 
(LSB) Doe • 24 

VOUT Dos 
VIDEO SIGNAL DD4 DAC OUTPUT }AC DLOITAL 

Doo INPUTS FROM 
22 VREF Do2 

(CONTROLLER 

(MSB) Do1 
23 

COMP DACK DAC CLOCK 

+ + 
A.GND A.GND D.GND D.GND 

1 µF 1 µF 
17 26 15 28 
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Fig. 4 - CONNECTION EXAMPLE (ON-CHIP INPUT PNP TRANSISTOR IS UTILIZED.) 

+5 v +5 v 

VCCA Vcco 

19 VIDEO SIGNAL INPUT l >------'-'-l VIN 

21 C2 MB40176 

+ 
1µF _ 

20 C1 

A.GND D.GND 

Note: Input Impedance of VIN Input pin (19) Is about 20 kO. 

Fig. 5 - CONNECTION EXAMPLE (INPUT PNP TRANSISTOR OF CLAMPER CIRCUIT 
IS PUT EXTERNALLY.) 

+9 v +5 v +5 v 

EXTERNAL CIRCUIT ,- I 

I VCCA Vcco 
2.2 kO 

I 

I 
I 

+ 21 MB40176 C2 

1µF 

I 

2SA933: 
A.GND D.GND 

VIDEO SIGNAL INPUT 

L_ - _J 

Note: Both VIN (19) and C1 (20) are connected with VccA. 
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Package Dimensions 

INDEX 

28-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-28P-M01) 

402 + Q16 

(10.2 + 0.4) 

299 + Q12 

.669 ~:g~~ 
(17.75+o.2S ) ______ .,. 

-0.20 

MB40176 

.004 ~:~ 
(0.1 :'.g:~> 
(STAND OFF) 

' 020 + 008 

(0,5 + 0.2) 

FUJITSU 

VIEW"A" 

Dimension In Inches and (millimeters) 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M03) 

1.020 +.008 
-.012 ______ ... 

(25. 90 +o.20 ) 
-0.30 

055 * 007 .. 1 
(1.39 + 0.18) Ir+----------------..----~ 

b:-1......,.-.--,........,....,--.-~..,....,--.-~-.--....... ..,....,--.-~..,....,,........l 0.191 (4.85) MAX 

Dimension In Inches and (millimeters) 

.070 (1.778) 

TYP ~I· Q18 + 004 
(0.45 + 0.10) 

7-165. 

=tt.00,_ 
0.020 MIN. 

(0.51) 

.008 (0.18) MAX 

.027 (0.68) MAX 

010 ± 002 

(0.25 + 0.05) "MAX . 

. 400 + .010 

(10.16 + 
0.25) 

• 
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MB87020 
Product Profile 

16-Bit AID and DIA Combination Converter 

The Fujitsu MB87020 Is a 16-blt combined Analog-to-Digital and Digital-to-Analog converter with a conversion 
rate of 50 Kllosamples per second. A/Dor DIA mode Is selected under control of a MODE Input. 

The MB87020's 50KHz speed and 16-blt resolution with 12-blt linearity make It Ideal for audio applications such as studio 
quality digit al recording. 

The selectively synchronous/asynchronous bldlrectlonal 8- and 16-blt data 1/0 structure allows easy Interface to a variety 
of computing environments. Serial 1/0 Is also available. The need for external circuitry Is reduced with on-chip reference 
voltage generation, analog sample and hold; external reference voltage sources can be used If desired. The low power 
circuit Includes a stand-by power-down mode. 

The MB87020 Is fabricated with Fujitsu's advanced CMOS technology and Is available In a 40-pln plastic DIP. 

MB87020 Features 

• 16-blt A/D and DIA combined In one package 
• 12-blt linearity 
• 8/16 synchronous/asynchronous parallel 1/0 
• Serial 1/0 
• On-chip reference voltage with external reference capabHlty 
• On-chip sample and hold circuitry 
• ±SV power supplies 
• 40 pin plastic package 
• External reference 

PIN ASSIGNMENTS 

COpyrlght ©1988 by Fujitsu Microelectronics, Inc. 

DB0 
DB1 
DB2 
DB3 
DB4 
DBs 
DBs 
DB7 
DBs 
DBg 

DB10 
DB11 
DB12 
DB13 
DB14 
DB1s 

DG 
IRQ 
DO 
DI 

(TOP VIEW) 

(DIP-40P-M01) 
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~ 
NC 
NC 
~ 
Voo 
VRO 
VRI 
AG 
AO 
Vee 
AIN 
PD 
MODE 
STRT 
MCLK 
STB 
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VRO 

AGO--

MB87020 BLOCK DIAGRAM 

INPUT /OUTPUT REGISTER/DRIVER 

STB 

DO 

DI 

INPUT 
c~Ji~JL--~~~~~-+-~~~-+-~~~~~-+-~~~t--~-.~~~~~1MCLK 

REFERENCE 
VOLTAGE 

GENERATOR 
CONVERSION 

CELL 

A 

Aln 

CONVERSION CONTROL 

COMPARATOR 

SAMPLE & HOLD 

Ao 
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CONVERSION 
CELL 
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STRT 

MODE 

DG 

VDD 

Vss • 
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MB87020 

SIGNAL LEVEL vs. DISTORTION (A/D MODE) 

fslgnal : 1kHz 
BW : 20kHz 
Sampling : 45kHz 

" ........... 

~ 
~ 

-30 -20 -10 0 
SIGNAL LEVEL (dB) 

SIGNAL LEVEL vs. DISTORTION (DIA MODE) 

fslgnal : 1kHz 
BW : 20kHz 
Sampling : 45kHz 

~ 
~ 

~ ~ 
~ 

-30 -20 -10 0 
SIGNAL LEVEL (dB) 
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THO 
(dB) 

THO 
(dB) 

-80 

-70 

-60 

-50 

-80 

-70 

-60 

-50 

SAMPLING RATE vs. DISTORTION (A/D MODE) 

-"' l\ \ 

35 40 45 50 55 60 65 70 75 80 85 
SAMPLING RA TE (kHz) 

SAMPLING RATE vs. DISTORTION (0/A MODE) 

• 
"' i--r-

I'--
~ 

\ 

35 40 45 50 55 60 65 70 75 80 85 
SAMPLING RATE (kHz) 

BW = 13.8kHz, fslgnal = 1kHz, level = FS -20dB) 
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40-LEAD PLASTI (C C DUAL IN ASE No.: DIP -LINE PACK -40P-MOl) AGE 

~~~:;sions. in 
(mdhmeters) 
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Section 8 

Other Linear 
Products 

Fujitsu Description Features Equiv. Power Package No. of 
Part No. Prod. Supply (V) Pins 

Dual Three-State 
MB412 Differential Differential +5 Plastic DIP 14 

Line Driver Output 

Quad Differential 
MB413 Differential Inputs, Three- +5 Ceramic DIP 16 

Line Receiver State Output 

Wide Band 
Adj Gain (10 to 

Plastic DIP MB3501 400) GBW = µA733 +9.5 - +40 14 
Video Amp 50. 150 MHz Plastic Flatpak 14 

9-Level Wide Range of 
MB3764 Indicator +18V Plastic DIP 16 

Driver 
Ref. Voltages 

Frequency Charge Pump 
MB4206 to Voltage Zener Clamped +12 SIP 8 

Conv O/P 

Frequency Charge Pump 
MB4207 to Voltage Zener Clampled +12 SIP 8 

Conv O/P 

Quad Cascade 
MB43458 PreAmpllfier Amplifier +12 Plastic Flatpak 14 

with Feedback 

Quad Cascade .. MB43468 Pre- Amplifier ±8 Plastic Flatpak 14 
amplifiers with Feedback 

J-FET RON= 
MB47201 Quad SPST 1000, ILEAK DG201 +15 Plastic DIP 16 

= 0.1nA Plastic Flatpak 16 





FUJITSU 
MB412 

DUAL DIFFERENTIAL LINE DRIVER WITH THREE-STATE OUTPUTS 

<Outline> 

The Fujitsu MB412 is the balanced 
transmission driver with Schottky TTL 
technology and is designed to satisfy 
CCITT recommendation Vll. 

The three-state control brings output 
to high impedance state by giving low 
level to circuit-independent inhibit 
pin C or common inhibit pin D. Since 
input pin Chas a pull-up resistor, it 
can be left open when not used. 

<Features> 

o Differential output (Three states) 

o Independent and common inhibit pins 

o CCITT recommendation Vll is 
satisfied. 

o Schottky TTL 

o With input clamp diode 

o Low level output current: 40 mA 

o High level output current: 40 mA 

PIN ASSIGNMENT (TOP VIEW) 

NC 

x, 2 13 

x, 3 12 

A, 4 11 

B, 5 10 

c, 6 9 

<:r-11) 7 8 

8-1 

Vee 

x, 

x, 

Bz 

Az 

c, 

D 

TS509-A85Z 
December 1985 



MB412 

BLOCK DIAGRAM FUNCTION TABLE 

Input I Output 
x, 
x, 

cl 

A B c D I x x 
H H H H H L 

H L H H L H 

D L H H H L H 

C: 
L L H H L H 

Az X: * * L * HZ HZ 

Bz x; ::: * * L\ HZ HZ 

[Note] 
*· Irrelevant level 

ABSOLUTE MAXIMUM RATINGS HZ: High impedance state 

Rating I Symbol I Value I Unit 

Supply Voltage Vee I +7.0 I v 
Input Voltage Vi I +5.5 I v 
Output Voltage I Vo I +5.5 I v 
Operating I TA I 0-+10 I "C Temoerature 
Storage 
Temoerai:ure I Tstg I-o5-+1so I "C 

RECOMMENDED OPERATING CONDITIONS 

Rating Symbol Value I Unit 

Supply Voltage Vee +4.75-+5.25 I v 

II 
Ioa I -40 l mA 

Output Current 
IoL 40 l mA 

Operating 
TA 0-+10 I "C T emoera tu re 
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MB412 

ELECTRICAL CHARACTERISTIC 

1. DC Characteristics (TA 0°c - +70°CJ 

Parameter I symbol I Conditions I 
Value I 

Min. I Typ. I Max. I 
Unit 

Low Le 11el Outout 
I VoL I Vee= 4.75V, IoL = 40mA 

I - I 0.4 I 0.5 I v 
Voltage Vrn = 2V , VIL= 0.8V 

High level Output I VoH I Vee= 4.75 V, IoH = -40mA I 2.5 ! 3.0 ! - I v 
Voltage Vrn = 2V , VtL = O.BV I 

Output Cl amp Voltage I Vo< Vee= 5.25V, Io =-40mA I - I - I -1.5 I v 
~~entiai Output Voo1 I Vee= 5.25V, Io= OmA I - I 3.8 j 2Vooz I v 

gi 
Camel ementary Ou tout Voo: I Vee= 4.75 V I 2 I 2.5 I - I v 
Terminal Voltage .c.I Voo I Vee= 4.75V I - I 0.0 3 I 0.4 I 

I 
Vee= 5.25V I - I - I 3 I Voe Comolementary Our.out Vce=4.75V I - I - I 3 I Terminal Middle ?oint 

I 
I I I 

v 
Voltage Vee= 5.25V - - 0.4 I Al Voe! 

Vcc=4.75V I - I - I 0.4 I 
Vee=OV,Vo=oV I - I - I 1 0 0 I 

I 
Outeut leakage Current! 

Io Vee= OV, Vo= -0.25V I - I I -1 oo J P.A (Power Off) -
Vee= OV, -0.ZSV~Vo ~6 Vj - I - I ::1 oo I 
Vee= 5.25V, T -?s·-
OV~Vo,,.;5.ZSV, •-- v I - I - I ±10 I 
Vee= 5.25V, T• = 70 .C 
Vo = OV, I - I - I -20 l 

Outout Leakage Current 
Ioz Vee= 5.25V 'T, = 70 .C 

I I I I ,,.A (High Im9edance) Vo= 0.4V, - - ±'.:?0 

Vee = 5.ZSV, T _ ~o ·c 
Vo= 2AV • - ' I - I - I ±20 I 
Vee =_5;2SV, T., = 70 'C I - I - I 20 I Vo= o._sv, 

Input Input A, 8,' C 

I I 
- I - I 1 I I I Vee= 5.25V, V1 = 5.SV I ] 

mA 
Curre:nt Input 0 - - 2 I 
Input !neut A, 8,, C 

I 
1 - I - I 40 I 

Current I IH Vee= 5.25V, Vr = 2.4V 
l I 1 -300 l 

,,.A 
Input 0 - -

r neut Input A, 8,' C 

I I 
- J - I -I.6 I 

Current I 
[IL Vee= 5.2SV, Vr = OAV 

I I I mA 
I neut D - - -I.8 

Input Clamp Voltage Vrx I Vee =4.75V, Ir =-l2mA I - I - I -1.5 I v • Outeut Short Current I Ios Vee= 5.25 V l -40 I - I -1 50 I mA 

Power Current 

I Ice I Vee= 5.ZSV, TA= 25 ·c I -.J 31 T 65 I mA 
(All Input, GNO) 

[Note] 
1. Vo\1: Potential difference between complementary outp~t X and X 
2. c. Voo I : v002 difference when X is set to high and_X is set to low. 

c. Voe : Voe difference when X is set to high and X is set to low. 

30 Q 

I 
~ 300 Voe 

_+_ 

3. Standard value is obtained when Vee +5.0 V and TA 25°C. 
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MB412 

2. Switching Characteristics (Vee +5.0 V, TA 25°C) 

I Symbol I !Measure- Value I u . Parameter Conditi ans ment J Min. I Typ. I Max. I n1 t Circui ' 

t ... I 
IFig. l I 

- I 13.0 I 20 I Delay Time 
trHL I 

CL = 1 5 p F , [Note l] 
I I I 

ns - l 0.2 15 

t ... - I 13.s I 25 
Delay Time 

tPHL 
CL=30pF - I 10.5 l 20 I 

Output Rise Time i tna 
RL =lOOQ Fig. l 

I I I 
ns - 10 20 

Outaut Fa 11 Time I tr •• 
I [Note 2) - I 7.1 I 20 I 

Output Enable tnH I CL=30pF,RL=l80QjFig. 21 - I 7.5 I 20 I 
Time t.u CL=30pF,R.=250Q!Fig. 31 - I 18 I 40 

t ••• c. =30pF, RL=180Qj Fig. 21 I I 
ns 

Output Disable - 1.4 30 

Time tnz I CL =3 Op F' RL =250QI Fig. 31 - l 8.9 I 35 

Overshoot Rate I I R• =100 Q, [Note 3] IF ig. t I - I - I 1 0 I ro 
[Note l] [Note 2 J [Note 3 J 

x 
x~ ::__J - I x o---i. = c. _CL RL RL 

~CL l x 0 l 
CL: Including probe and measurement jig capacity 

3. Switching Characteristic Measurement Circuit and Switching Waveform 

P. G 

= Output _ 
Repeat frequency: 

Switching waveform 5 ns 

1, 90% 
Input (A, Bl _ J i.5 v 

__ l_O_o/_,o _ 

tPLH I 

ons 

90 'fo 
l.5 v 

25ns-1~ 
A 

Output ( X) 
tr:-:g'"°o ""'~·o---,.,,9-;:,ow""'; - - - - -

J 'r\~'!o 
Output (X) 

Output (X) 

1.5 v 
10% 

I ~ TLH 

~ t PLH r-r THL 

l 
Overshoot-.-

Fig. 1 
8-4 

3V 

ov 

VoH 

VoL 

VoH 

VoL 

100% 

0 o/o 

PRR 10 MHz 



MB412 

Measurement circuit Input 

Vee 

Switching waveform Repeat frequency: PRR 500 kHz 
S ns 

Input (C) 1 YO~'o 90% 
l.3 V 1.5 V 

100 ns __ I ~lO~%;;__ __ _ 

5 l·t'·~. ov 

Output yL-1-- -
_____ _.111.3 v \_- - 0.3 v 

Vo• 

You"' OV 

Fig. 2 

Measurement circuit Input 

P. G 

V<o~ 

Switching waveform 

Input (Cl 

Output 

I 
I 
L ___ ------~--....J 

5 ns 

Repeat frequency: 
5 05 

b.r::r-----,~ -t - ---- 3 v 
90'fa 
1.5 v 

1 O<?'o 
'T.t _:.PL;;..Z _:._ ___ O v 

I 

100 ns 

sv 
LS V 
'--------'-:.I.Q...s_v __ Vo" 

Fig. 3 

8-5 
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TYPICAL CHARACTERISTIC CURVE 

> 

....J o. 7 0 
> 
Cl.> 0.6 

"" "' ...... 0.5 
~ 

0 
> 

...... 0.4 
::I 
0. 0.3 ...... 
::I 
0 

0.2 
~ 

Cl.> 
> 0.1 Cl.> 

~ 0 0 
....J 

Low level output voltage 
- Ambient temperature 

I I I I 
I I I I 
I I I I 
l I I I ~ 

I I I I 

I I I 
I I 

-30 0 25 50 i5 100 

Ambient temperature TA (°C) 

Delay time - Ambient temperature 

Vl 16 

"' 
I i I i i 

I I ! 

I I I i 
1 4 

:::i: ....J 
....J :::i: 
a.. a.. l 2 ............ 

- I I I t ';.:!.-
I ' 
I ! I I I 

Cl.> l 0 
E 

...... 8 
>, 

"' ~ 6 
QJ 
c 

4 

I I I I I 
I l I t PHL :j 
I I l 

I I L I i 
i t I I I 

I I I 
I I T J I 

-30 0 25 50 75 100 

Ambient temperature TA (°C) 

> 

:::i: 
0 3.4 > 
QJ 

"" 3.::! 
"' ...... 
0 3.0 
> 

...... 
::I 2.8 
0. 

...... 
::I 

2.6 0 

QJ 2A > 
QJ 

.:: 2.2 
O> 

:::i: 

8-6 

High level output voltage 
- Ambient temperature 

I I I I l 
I I l I I 
i I I I I 

I I I I I 
I l l I ~ 
I I 4::::::::::i I 
I ___, I I I 
I l l I I 
I l I l I 
I I I I I 
I l l I l 
I I I ± 

I 
I I l I 

-30 0 25 50 i5 100 

Ambient temperature TA (°C) 

Switching waveform 
Input A - Output X 

H: 20ns/DIV 
V: lV/DIV 



FUJITSU 

14-LEAD CERAMIC PACKAGE (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-14C-C02 

NOT RELEASED 
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MB413 

QUAD DIFFERENTIAL LINE RECEIVER WITH THREE-STATE OUTPUTS 

<Outline> 

The Fujitsu MB413 is the balanced 
transmission receiver with Schottky 
TTL technology and is designed to 
satisfy CCITT recommendation Vll. 

Since input pin A has a pull-up 
resistor and input pin B has a pull­
down resistor, output is set to high 
level when input A and input B are 
open. 

<Features> 

o Differential input 

o Input sensitivity: 300 mV 

o CCITT recommendation is satisfied 

o Output is high level when differen­
tial input is open 

o Low power Schottky TTL 

o Three-state outputs 

PIN ASSIGNMENT (TOP VIEW) 

B, 

~ 

x, 

c 

~ 

& 

~ 

~ 

8-8 

Vee 

B. 

~ 

~ 

D 

~ 

k 

B, 
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BLOCK DIAGRAM 

x, 
A., v------t 

B.~X. 
A.~ -

ABSOLUTE MAXIMUM RATINGS 

Rating I Symbol I Value I Unit 
Power Vo i tage I Vee I +1 I v 
I n-?hase Input I Ve11 I - 25-+25 v Vol taae• 
Differential I !Vourl I 0-+25 v Input Volt!,1e• 
[ nput Vo 1 tage I Vi ] +1 I v c 0 

Output Current ] Io I + 50 I mA 
Operating 
rem0erature I TA I - 2 5-...:..12 5 I "C 
Storage l Tu11 I - 65-+ 1651 "C Temoerature 

[Note] 
1. Applied voltage (*) should not 

exceed +25 V for GND pin. 
2· VcM =f<vIA +vial. 

·1 vDIFF I = I vIA - Vrs I 

.RECOMMENDED OPERATING CONDITIONS 

Rating jSymboll Value I Unit 
Power Vo 1 tage I Vee I +4.75-+5.25 v 
In-phase Input l Ve. I -1-+1 v Voltaae 
Differential. I !VD1rrl I +0.3 -+6 I v I nout Vo I tage 
Ooerating I TA I 0-+10 "C Temaerature 

[Note] 

2. VcM = ~ (VIA + VIs). 

I vDIFF I = I VIA - vrn I 

8-9 

FUNCTION TABLE 

c 
H 

[Note] 

Input Output 

D 

L 

Vain X 

+ H 

+ H 

VDIFF z VIA - VIB 
*: Irrelevant level 

HZ: High impedance state 

MB413 

.. 



ELECTRICAL CHARACTERISTIC 

1. DC Characteristics (TA= 0°C - +70°C) 

Parameter I Symbol Conditions 
Min. 

Threshold Vo•~ z.1v I 
Voltage VTH Vcc=5.0V±5% -

Io•=-4401>A 
1---

Differential 
Vn l-1v~Vew.:;»,1v Vo• :;»,0.4 V 

Input 
Io• =4m.A. 

I 
High Level 

Vo• Output Voltage 
I 

Low Leve 1 
Vo. Output Voltage 

Input Current 
(Input A, B) Ir 

Input Clamp Voltage 
VrE (Input C, 0) 

Input Current I I1L .Ll'!.!!!'t c 0) 

Input Current 
(Input C, 0) It• 

Output Leakage 
Current Io• 

(High Impedance) 

Output Short Current Ios 

Power Current Ice 

[Note] 

VcM =~(VIA+ VI9), 
VoIFF = VIA - VIB 

Vee =4.7 5 V, Ioa=- 4401>A 

Vo tr•= 0.3- 6V 

Vrc = 2.0V, Vro= O.SV 

Vee=4.75V 
Io•=4m.A. 

Vorrr=-o.3--sv 

Vre = 2.0V, Vro= O.SV Io•= 8mA 

Vt= lOV 
Vee =5..25V 

Vt =3V 
or 

Vi=- 3V 
Vee =OV 

Vt =-1 OV 

I Vee =4.7SV, Ir=- l BmA 

j Vee=5..25V, Vi =0.4V 

I Vee= 5.25 V 
Vi= 2.7V 

Vi =5.5V 

Vee= S.25V Vo=Z.4V 

v •• =o.sv 

Vu= 2.0V Vo =0.4V 

Vee= 5.2 SV, Vo= OV 

Vcc=5.25V, Vt =OV 

8-10 

1-0.3 

2.7 

I - I I 

I - I 
I - I 
I I I 0 

I - i.o I 
/ -2.2 I 
I - I 
I - I 
I - I 
I - I 
I 
I -

I - I 
I - is I 
I - I 

MB413 

Value 
Typ. Max. I Unit 

I 
0.3 

I -
v 

I - -

- - v 

I 
- I 0.4 I 

I I 
v 

- 0.45 

- I 2.:? I 
I I - 1.0 

I I 
mA - 0 

- I - I 
- I - 1.5 I v 

- !-o.3s / mA 

- I 20 

I 
l>A - 100 

I - 20 

I -20 I 
•A 

-
- I -as I m.A. 

- I 70 I mA 



2. Switching Characteristics (Vee = +5.0 V, TA = 25°C) 

I Symbol 
I 1 Value J . Parameter Conditions j Min.}Typ. ! Max. I Unit I 

Rf C,a lSpF I S, : Clos~ - I - I 25 I Delay Time I 
I I I as v,. =G:XD S, : Clos~ - - 25 L 

I tm 
I s, : c1osr - I - 30 I Output ,,,.,,. E 

C•= S pF 
S, : Clos~ 

I I 
Time s, : Close 

I I 
ns 

I - - 22 
s,: Clos~ 

~ 
s, : Close 

I I I s . I - - 22 
Output Enable , • Open! 

Time S, : Ope~ 

I I I 
ns 

K 

,C,=tSpF 

I - - 22 
S,: Close 

3. Switching Characteristic Measurement Circuit and Switching Waveform 

Repeat frequency: PRR 

Switching waveform 

Vee 

1 MHz 
s, 

°-:i 
Including the capacity of 
probe and measuring jig. 

3V 

l.3V 

1D%p1 -----OV 

~, .. I 

MB413 

Output 
I I 
I I 
1 1 -1.sv 

( Vu=GND ) 1 I 1 --T 1)5\' 
V11=•2.SV I , ---"-~-VoL 

itn• I ~··• ! 
Output ~:-.::ro.5.,.V•• 

( Vu=-+-:?.SV)-1__':.;,,, ''---1.SV 
Vu=GND --OV 

Fig. 1 
8-11 
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TYPICAL CHARACTERISTIC CURVE 

> 
O.i 

c5 
> 0.6 
QI 
c:n 

"' .... 0.5 
...... 
0 0.4 > 
.... 
~ 0.3 
Q. .... 
~ 0.2 0 

...... 
QI 0.1 > 
QI 

0 

~ 
-' 

> 

::r:: 3.8 0 
> 
QI 3.6 c:n 

"' .... ...... 3.4 
0 
> 
.... 3.2 
~ 
Q. .... 

3.0 ~ 
0 

...... 2.S QI 
> 
QI 

2.6 
~ 
c:n .... 

::r:: 

Low level output voltage 
- Ambient temperature 

I Ia.= 4°mA I I &I 
I I I I 
I I I 1 

I I I I J I I 

I I I I I 
I I I f I 
I 

' 
l 

' 
l 

-30 0 25 so i5 100 

> 

c5 0.7 

> 
QI 0.6 
c:n 
~ 0.5 

0 
> 0.4 
.... 
~ 
Q. 0.3 .... 
~ 
0 0.2 .... 
QI 
> 0.1 
QI 

0 

Low level output voltage 
- Ambient temperature 

I r .... s·m.\ I I 
I l I I 

1-1 I I I 
I I I l I --
I I l I 
I l I I 
! ! I I I 

-30 0 25 50 i5 100 

Ambient temperature TA (°Cl Ambient temperature TA (°Cl 

High level output voltage Delay time - Ambient temperature 
- Ambient temperature 

J. I I l I 

I I I l I 
I I I I I 
I I I I I 
I l l I 1.--
I I I J....-""" I 

I I ......J.--"" I I 
I ~ I I I 

.r:: ] J I I 
I I I J: I 

l l I I I 
I _l J J _l 

l J I I J 
-30 0 25 50 75 100 

Ambient temperature TA (°Cl 

Switching waveform 
Input A - Output X 

H: 20ns/DIV 
V: lV /DIV 

8-12 

"' zo c: 

QI 
e 

18 

14 

12 

Qi 10 
Q 

8 

I I I I I 
I I I I I 

I i I I I 
I I I I I 
! I I I I 
I I I I I 

J I l i t ••• 

I ' ' I 

1~1 I i I 

I I tnL 

I I J I I 
I l I I I 
I I ...l .1 I 

-30 0 25 50 75 100 

Ambient temperature TA (°Cl 
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Dimensions in 
mi 11 imeters 
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WIDE BAND 
VIDEO AMPLIFIER 

WIDE BAND VIDEO AMPLIFIER 

The M B3501 is a monolithic differential input, differential output, wideband 
video amplifier. Owing to adoption of feedback circuitry, wide bandwidth and 
gain stability are achieved. Adjustable gain from 10 to 400 are obtained by 
external resistor without external frequency compensation. 

The M B3501 is most suitable for sense-amplifier of magnetic memory equip­
ment, video amplifier and pulse amplifier. 

The MB3501 is compatible with µA733. 

• Supply Voltage: ±6V 

• Wide Bandwidth: 150MHz 

• Selectable Gain: 10 to 400 

• Frequency Compensation is not required. 

• 14-pin DIP Package (Suffix: -P) 
14-pin Flat Package (Suffix: ·PF) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol 

Positive Supply Voltage Vee 

Negative Supply Voltage VEE 

Input Voltage VIN 

Output Current lo 

Power Dissipation Po 

Storage Temperature TsTG 

Value Unit 

+8 v 

-8 v 

+1.5 to -5 v 

10 mA 

500 mW 

-55 to +125 oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections· of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

a..:14 

IN-B 

NC 

G2B 

Gm 

VEE 

NC 

OUT-B 

MB3501 

July 1988 
Edition 2.0 

PLASTIC PACKAGE 
DIP·14P-M02 

PLASTIC PACKAGE 
FPT-14P-M01 

PIN ASSIGNMENT 

IN-A 

NC 

G2A 

G1A 

Vee 

NC 

OUT-A 

This device contains circuitry to protect the 
inputs against damage due to high static volt­
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 



1111111111111111111111111111111111111111111111111111 

FUJITSU 

1111111111111111111111111111111111111111111111111111 MB3501 

Fig. 1 - MB3501 EQUIVALENT CIRCUIT 

RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Positive Supply Voltage Vee +6±5% v 

Negative Supply Voltage VEE -6±5% v 

Operating Temperature TA -20 to +75 oc 

2 
8-15 



DC CHARACTERISTICS 

Parameter Symbol Condition 

Output Low Voltage VoL !W 1 =200mV 

Output High Voltage VoH 6V 1 = 200mV 

Output Voltage Vo *1 

Output Offset Voltage VoFF *1 

Input Offset Current 1 io 

Input Bias Current 11 

Output Sink Current lslNK 6V 1 = 200mV 

Supply Current Ice *1 

AC CHARACTERISTICS 

Parameter Symbol Condition 

AV 1 f = 1kHz, RL = 1kfl*2 

Voltage Gain AV2 f = 1kHz, RL = 1krl*3 

AV3 f = lkHz, RL = 1krl*4 

BW1 Rs= son. RL = 1kn*2 

Frequency Bandwidth BW2 Rs= 50fl, RL = 1krl*3 

BW3 Rs =50Q, RL = 1krl*4 

Recovery Time tREC 
Rs= 50Q, RL 1krl, 
6V1 =100mV 

Common Mode Gain CMG f '.'S: 100kHz*3 

Notes: •1 Inputs pins ground. 
•2 Pins 4 and 11 connected together. 
•3 Pins 3 and 12 connected together. 
•4 Gain select pins open. 

8-16 

Test 
Circuit 

Figs 2, 3 

Figs 2, 3 

Fig. 4 

Fig. 4 

Fig. 4 

Fig. 4 

Fig. 4 

Test 
Circuit 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 6 

Fig. 6 

Fig. 6 

1111111111111111111111111111111111111111111111111111 

FUJITSU 

MB3501 1111111111111111111111111111111111111111111111111111 

(Vee = GV, VEE = -GV, TA = 25°C) 

Value 
Unit 

Min Typ Max 

0.4 1.0 v 

4.8 5.2 v 

1.6 2.7 3.9 v 

0.35 1.4 v 

0.4 µA 

9 30 µA 

3.6 mA 

17 27 mA 

(Vee = GV, VEE = -GV, TA = 25°C) 

Value 
Unit 

Min Typ Max 

250 400 600 

80 100 120 

9 11 14 

50 MHz 

80 110 MHz 

150 MHz 

20 ns 

-60 dB 
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TEST CIRCUIT 

Fig. 2 - VoL, VoH 

Vee 

/:,.VIN 

J 
VEE 

Fig. 4 - Vo, VoFF, 11 

Vee 

VEE 

SG 

son 

Fig. 6 - BW 

Vee 

VEE 

8-17 

Fig. 3 - VoL, VoH 

VEE 

Fig. 5 - AV 

Av= VO/VIN 
1/we < RL 

RF 
VOLT METER 

son 

50 .0 

RF 
VOLT METER 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 7 - SINGLE VOLTAGE GAIN 

vs. FREQUENCY 

a; 
~ 

> 
<( 

c 60 
~ 
" ! 40 
0 
> 
~ 20 .,, 
c 
w 
" o gi 
o; 

1JJ!f T7=Wc 
1--R = 1k!1 

lll 
1J11 

l--AV2 

1--ll ~ 
1 2 5 10 20 50 100 200 500 

Frequency f (MHz) 
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Fig. 8 - SINGLE ENDED VOLTAGE GAIN 
vs. FREQUENCY 
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TYPICAL CHARACTERISTICS CURVES (continued) 
Fig. 13 - NORMALIZED VOLTAGE GAIN 

vs. SUPPLY VOLTAGE 

Fig. 14 - COMMON MODE GAIN 
vs. FREQUENCY 

IT 
4 5 6 8 10k 100k 1M 10M 

Supply Voltage ±Vs (VI 

Fig. 15 - OUTPUT VOLTAGE SWING 
vs. FREQUENCY 

"' c 
-~ 4 
(/) 

"' ~ 2 
0 
> 

~ 0 
~ 

0 

1:1111 
T~ 

A -I Ii 

~Yl11l 
f--RL = 1 k.!1 

N 

""l 

1 2 5 1 0 20 50 100 200 500 

Frequency f (MHz) 

8-19 

Frequency f (Hz) 

100M 



PACKAGE DIMENSIONS 

INDEX-1 

14-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-14P-M02) 

I 
.244±.010 

/12:::;::::::::;::::;::::::::;:::::;:::::::;::::::;::::::::;:::;=;::::;:=::;=:;:::::::;:=.J:lo. 25 l 

.085±.010 

. I 

.172(4.36)MAX 

.020(0.51) .118(3.00)MIN 
MIN 

J I .. 018±.003 
(0.46±0.08) 

©FUJITSU LIMITED 1987 D14010S·3C 
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.300±.010 
(7.62±0.25) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 

.050(1.2711. I 
TYP 

14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 

--11 .018±.004 
0 (0.45±0.10) 

tr_n_n_n_n n_nn=i _J~1~ 151 

.031±.008 
(0.80±0.20) 

J .020(0.50) 

.007(0.18) 
MAX 

.027(0.68) 
MAX 

©FUJITSU LIMITED 1987 F14003S-2C 
Dimensions in 
inches (millimeters) 

The information contained in this document does not convey any 

license under copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 

included as a means of illustrating typical applications. Complete 

information sufficient for construction purposes is not necessarily 

FUJITSU LIMITED 
Comnw.nicahonJ and liectronin 

6 -1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 

given. The information contained in this document has been carefully­

checked and is believed to be reliable. However, Fujitsu assumes no 

responsibility for inaccuracies. Fujitsu reserves the right to change 

products or specifications without notice. 

Phone: National (03) 216-3211 International llnt'I Prefix) 81-3-216-3211 Telex: J22833 Cable: "FUJITSULIMITED TOKYO" 

For further information please contact: 
FUJITSU LIMITED 

Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National 103) 216-3211 International lint'! Prefix) 81-3-216-3211 Telex: 2224361 FT TOR J 

FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
Phone: 408-922-9000 TWX: 910-671-4915 

FUJITSU MICROELEKTRONIK GmbH.: 
Arabella Center 9, OG./A, Lyoner Stra~e44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

© FUJITSU LIMITED 1988 

805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 

Printed in Japan PV0079-887A2 
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NINE-LEVEL DETECTOR AND DRIVER FOR 
LEVEL METER 

The Fujitsu MB3764 Is a nine-level detector and driver for level meters. The 
MB3764 contains an Internal reference voltage generator and an operational 
amplifier with offset, so It recognizes the extended analog voltage level range, 
Including negative voltage. 

• Nine output levels 

• Wide range of preset reference voltages: 1 . 25 V to 13 V 

• Reverse phase Input operational amplifier with an offset of half a reference 
voltage. 

• High output current: 20 mA max. 

• Output enabling. (Output enable time T0 N= 120 ns max) 

ABSOLUTE MAXIMUM RATINGS (TA= 25°C) 

Rating Symbol Condition Value Unit 

Power Supply Voltage Vee - 16 v 

Output Voltage VoH - 16 v 

Amp Input Voltage 'v\N - -0.3 to Vee v 

Control Input Voltage Voe - -0.3 to 7 .o v 

Power Dissipation Po TA<;; 75°C 710 mW 

Storage Temperature TSTG - -55 to 125 •c 

NOTE: Permanent device damage may occur if Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to 
the conditions as detailed In the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Copyright© 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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MB3764 

September 1987 
Edition 1.0 

PLASTIC PACKAGE 
DIP-16P-M04 

PIN ASSIGNMENT 

(TOP VIEW) 

0 

Small geometry bipolar Integrated circuits are occa­
sionally susceptible to damage from static voltages or 
electric fields. It Is therefore advised that normal 
precautions be taken to avoid application of any voltage 
higher than maximum rated voltages to this device. 
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FEED 
BACK 

-IN 

OUTPUT 
CONTROL 

Figure 1. MB3764 Block Diagram 

Vee VREF 

GND 

RECOMMENDED OPERATING CONDITIONS 
Value 

Parameter Designator 
Min Typ 

Power Supply Voltage Yee 3.2 -

Output Current louT - 10 

Feed Back Sink Current lslNK - -

Feed Back Source Current lsoURCE - -
Feed Back Voltage VFB - -
Reference Voltage 

IREF 0 -
Output Current 

Reference Voltage VREF 1.2 -
Operating Ambient 

TA -20 25 Temperature 

8-23 

OUT 1 

OUT 2 

OUT 3 

OUT 4 

OUT 5 

OUT 7 

OUT 9 

• 
Unit 

Max 

16 v 
20 mA 

0.5 mA 

2 mA 

13 v 

5 mA 

13 v 

75 oc 
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ELECTRICAL CHARACTERISTICS (Vee= 5V,TA= 25°C,VREF = 2.5V) 

Parameter Designator 

Power Supply Current Ice 

Output Voltage VREFL 

Input Voltage 
AVR1N Stability 

Reference Load Voltage 
AVRLD Voltage Stability 

Generator 
Section Temperature 

l:;.VR 
Stability 

Short-circuit 
lsc 

Current 

Quantumlzatlon 
e 

Comparator Distortion 

Section Center Voltage 
VM 

Deviation 

Input Bias 
l1s 

Current 

Volt~e Gain Av 

Error Band Width BW 

Amplifier Siew Rate SR 
Section 

High Level VoH 
Output Voltage 

Low Level Vol 
Output Voltage 

Output Saturation VsAn 

Output Voltage VsAT2 
Section 

Output Leakage loH 
Current 

High Level 
l1H 

Input Current 

Low Level l1L 
Input Current 

Control High Level 
V1H 

Section Input Voltage 

Low Level 
V1L 

Input Voltage 

ToN 
Delay Time 

ToFF 

e = 
!Each Threshold Error Voltage! Max 

!Full Scale Voltage! 

Conditions 

R1=0, R2=oo 

R1=0 

4.5 Vs Vee s 16 V 

0 S IREF"'>.5 mA 

-20°c s TA ..,_ 75°c 

-

-

3 and 4 Pins are 
connected. 

V3 = 0 

0.5 v <'{u_"">.2.5 v 

I SOURCE = 2 mA 

lstNK = 0.5 mA 

loUT=...10.mA 
louT= 20 mA 

Vo= 16V 

Voe= 5V 

Voe= o 

-20°c s TA s 75°c 

-20°c s TA s 75°c 

RL = 200!1 

RL = 200fl 

8-24 

Values 
Unit 

Min Typ Max 

- 9 14 mA 

1.20 1.25 1.30 v 
- 2 30 mV 

- 2 30 mV 

- 6 40 mV 

- -15 mA 

- ±0.5 ±2 % 

1.20 1.25 1.30 v 

-250 -30 - nA 

60 80 - dB 
- 1 8 MHz 

- 0.5 - V/µs 

2.8 3.3 - v 

- 0.1 0.3 v 
-
- ....o...1 .JLI.. _.::L 

- 0.15 1.0 v 
- - 10 µA 

- 50 300 µA 

-1.0 -0.6 - mA 

2.0 - - v 

- - 0.8 v 

- 40 120 ns 

- 60 - ns 
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Figure 2. Measurement Circuit 

5V 
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'--y----' 
Test Input 

TYPICAL PERFORMANCE CHARACTERISTICS 

Fig. 3 - Power Supply Current 
vs Power Supply Voltage 
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Fig. 4 - Reference Voltage 
vs Power Supply Voltage 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

Fig. 5 - Reference Voltage Stability 
vs Ambient Temperature 
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Voltage 
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~VREF(mV) 

10 

0 

10 

20 

Vee= 5V 
5, 6 Pin 
Ground 

~ ~ ~ 
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Ambient Temperature TA (°C) 

Fig. 7 - Output Saturation Voltage 
vs Output Current 

Output 0.6 ------....... ------
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Fig. 6 - Output Voltage 
vs Op-Amp Output Current 
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Fig. 8 - Available Power Dissipation 
vs Ambient Temperature 
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APPLICATION EXAMPLES 

Figure 9. Voltage Recognition: VREF /2 

Comparator 

8-27 
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APPLICATION EXAMPLES (Continued) 

Figure 10. Voltage Recognition: Above VREF /2 

VREF /2 Comparator 

( 1 + ~-) VREF 
Rs 2 

1GND 

R3 R4 VREF 
V1N = (1+A;(1 +Rs ))-2-

R3 R4 VREF 
V1N = (1 - A; ( 1 -Rs ))-2-
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APPLICATION EXAMPLES (Continued) 

Figure 11. Voltage Recognition: Below VREF /2 

Comparator 
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APPLICATION EXAMPLES (Continued) 

Figure 12. Connection with Microprocessor Bus 

+5V 

MB 3764 
10 KO 

Do 
OUT 9 

o, 
I 

OUT 8 

Microprocessor I 
Bus I 
Line I 

07 
OUT 2 

AN 

-{>-- OUTPUT 

cs CONTROL 

Ao 

Ao 

~: Chip Select (MB3764 Chip Select Pin, Selected at CS= 0) 

II 
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PACKAGE DIMENSIONS 

INDEX - 1 

INDEX -2 

Dimensions In 
Inches (millimeters) 

16-LEAD PLASTIC DUAL-IN-LINE PACKAGE 

.050 (1.27) MAX 

(1.52 ~ g·30 ) 

(CASE No.: DIP-16P-M04) 

.039 ~ 0012 

(0.99 ~ g.ao l 

D16033S-2C 

The Information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical appllcatlons. Complete 
information sufficient for construction purposes is not necessarily given. 

The Information contained in this document has been carefully checked 
and Is believed to be reltable. However, Fujitsu assumes no 

responsibility for Inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. This document publlshed by 

FUJITSU LIMITED, Tokyo, Japan. U.S.A. distribution by U.S. Technical 
Publications Department, Fujitsu Microelectronics, 3320 Scott Blvd. 
Santa Clara, CA 95054-3197. European distribution by Fujitsu 

Mlkroelektronik GmbH, Arabella Center 9, OG/A, LYoner Strabe 44-48 
0-6000, Frankfurt-Niederrad 71, F.R. Germany. 

8-31 

D 



FREQUENCY-TO-VOLTAGE CONVERTER 

The Fujitsu MB4206 Is a frequency-to-voltage converter with an on-chip 
comparator. The MB4206 uses a charge pump driven by a positive-edge 
Schmitt trigger/flip-flop Input so stable operation Is achieved against noise 
signal Input. The output of the comparator Is zener-clamped to a reference 
voltage; thus, a precise hysteresis output Is obtained. The overall design 
makes the circuit fairly tolerant of Imperfections In the Input waveform. 

The MB4206 Is housed In an 8-pln single lnllne package (SIP). 

• Conversion coefficient determined by RC pair: 

VoF = FiN • RT• CT• VR 

• Positive edge-triggered frequency Input 

• Equal Internal reference generator high-level ouput and comparator high 
level output 

ABSOLUTE MAXIMUM RATINGS _isee NOTE}_ 

Rating Symbol Value Unit 

Power Supply Voltage Vee 24 v 

Surge Voltage at VCC Vees 40 (t ~50 ms) v 

Zener Current lz 20 mA 

Power Dissipation Po 300 (TA~ 85 °C) mW 

Operating Temperature TA -30 to +85 •c 

Storage Temperature TsTG -55 to +125 •c 

NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

Copyright® 1987 by FUJITSU LIMITED and Fujitsu Microelectronlcs, Inc. 
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MB4206 

September 1987 
Edition 1.0 

PLASTIC PACKAGE 
(SIP-08P-M03) 

PIN ASSIGNMENTS 

(Front View) 

This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, It Is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 
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R1N 
f IN 

C1N 

Voe 

Fig. 1 - MB4206 BLOCK DIAGRAM 
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FIG. 2 - TYPICAL HOOKUP AND OPERATING PARAMETERS 
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R2 
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Voe 

R3 

The following equations define the operating 
frequency of the comparator. 

R IN and C1N are needed when Input noise Is 
excessive. 

• 



• 

ELECTRICAL CHARACTERISTICS (TA= 25°C, Vee= 12V) 

Parameter 

Power Supply Current 

Power Supply Voltage 

Reference Voltage 

Reference Voltage 
Temperature Coefficient 

Input High Voltage 

Input Low Voltage 

Positive-edge 

Negative-edge 

Input Current 

Output Current 

F IV Coefficient 1 

Symbol 

I cc 

I 1 

'o 
K 

Condition 

I LR= 1mA 

I LR= 1mA 

V1HF = 24V 

V1LF=1.2V 

Vrn = 2.5V 

CT= 0.1 µF, RT= 47k!l, 
f = 100Hz 

Min 

6.5 

5.0 

2.4 

0 

0.1 

0.26 

0.9 

Values 

Typ 

7.0 

5.4 

+1.4 

4 

0.4 

1.0 

111111111111111111111111111111111111111111111111111111 
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Unit 
Max 

10.0 mA 

24 v 

5.8 v 

mV/°C 

24 v 

1.2 v 

Vims 

Vims 

8 mA 

0.1 mA 

0.58 mA 

1.1 

Linearity 2 - CT=0.1µF,RT=47k!l - ±0.3 - % 

\ Lii ~~~~~ 
Input Offset Voltage3 2.0 10 mV 

Input Blas Current 4 I I 0.5 3 µA 

Common Mode Input Voltage V1cM 0 v 

Voltage Gain 100 dB 

Output Voltage VoL I SINK= 3mA 0.1 0.2 v 
VoH IL= 0.5mA 5.0 5.4 5.8 v 

Sink Current I SINK V OL2:1V 8 22 mA 

NOTES 1. VoF=K•VR•CT•RT•f 

2. With f IN= 1 OOHz as a reference, linearity Is defined as the straight-line deviation over an Input frequency range of 
50 - to - 150 Hz - see TYPICAL PERFORMANCE CHARACTERISTICS. 

3. The current flows from IC. 

4. If V00 Is lower than VR, use (V00 -2). 

8-34 
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Fig. 3 - TEST CIRCUIT 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
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OUTPUT LOW VOLTAGE vs SINK 
CURRENT 
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PACKAGE DIMENSIONS 

Dimensions in 
Inches (millimeters) 

8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-08P-M03) 

. 128 ± .010 
(3.25 ± 0.25) 

774 + .006 (19 65 + 0.15 )~ 
. - .014 . - 0.35 I 

.061 ~ 0012 

(1.52 ~ g.30) 

.020 ± .003 
(0.50 ± 0.08) 

8-37 

. 157 ± .012 
(4.00 ± 0.30) 

* 14 . 100 (2.54) TYP 

.010 ± .002 
(0.25 ± 0.05) 

S08010S-2C 

The Information contained In this document does not convey any license~ 
under the copyrights, patent rights, software rights or trademarks claimed • 
by Fujitsu. Circuit diagrams utlllzlng Fujitsu products are Included as a 
means of illustrating typical applications. Complete Information sufficient · 
for construction purposes Is not necessarily given. The Information 

contained In this document has been carefully checked and Is believed to be 
reliable. However, Fujitsu assumes no responslblllty for Inaccuracies. 
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MB4207 
October 1982 
DSTV82-061 

The Fujitsu MB4207 is a single-power-supply frequency to voltage 
converter with comparator. The MB4207 can operate stably to 
noisy signal due to using the charge pump driven by a schmitt 
trigger and flip-flop circuit. 

Comparator provides precise hysteresis output due to clamping at 
the reference voltage with zener diode. 

FEATURES 

*A RC pair provides the coefficient of the conversion 

V0= t · Vz·CrRrfrn 

* Output is clamped at the built-in reference voltage 
(High-level) • 

* Positive-edge trigger frequency input 

Package Dimension 
(Unit : mm) 

<1.45 8 

8-38 

PIN ASSIGNMENT 
(FRONT VIEW) 

OUT 

+INC 

-INC 

VOF 

TcF 

INF 

Vr. 



MB4207 

BLOCK DIAGRAM 

..----------------------t l Vz. 

l SK 
IHF@i---....: 

1" ,_____._ __ _,___,__--;--;--...___.-.....;I ________ © a.-ro 

<b 
TcF VoF-INC +me OUT 

ABSOLUTE MAXIMUM RATING (TA = Z5°C) 

Rating Symbol Value Unit 

Supply Voltage Vee *24 v 
Surge Voltage at Vee Vees -100 v 
Zener Current Iz 30 mA 

Power Dissipation Po *-300 mW 

Operating Temperature Top -30 to +85 oc 

Storage Temperature TsTG -55 to +125 oc 
Note :* Rs=680S2 

- t<&lmsee, Rs=680S2 
-* TA<ss0 c 
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MB4207 

ELECTRICAL CHARACTERISTICS (TA=25°C,Vcc=l2V,Rs=680n) 

Parameter Conditions Symbol 

Suuply Current Rs=On,Vcc=4.8V I Ice 

See Fig.2,p. 5. Vz 
Reference Voltage 

Vcc=lO to 16 V AVz 

Input I VIH v Hi_[_h-Leve 1 
I Input 

VIL F Low-level 

c Positive-edge 

0 Negative-edge n 
v 

VrnF=24V e 
r Input Current IINF 
t VtLF=l.2V 

e Output Current VTcF=2. 5V IoF r 

F/V Coefficient tr=O. li!F ,Rr=471<U K *l f=lOOHz 

Linearity Error CT=O. lµ F,Rr=47kn 
*2 

Input Off set 
Vroc c Volta_g_e 

0 Input Bias *3 
Irsc m Current 

p Common Mode 
VcM a !l!E_ut Voltage 

r Voltage Gain RL =lOkn Av a 
t 

IsrnK=3mA VQLC e 
r Output Voltage 

IL =O. SnA Vo LC 

Sink Current VoLc< lV Is INK 
Note : *l V0 =(2/31·K·Vz·CT·lfT·"""frN 

*2 At Sl/100 Hz on the basis at 100 Hz 
*3 The current flows ourwards from IC. 
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Min. 

-
5.0 

-
2.4 

0 

1 

0.1 

-
-

0.26 

0.9 

-
-
-
0 

-
-

5.0 

8 

Value 

Typ. I Max. I Unit 

3.0 5.0 mA 

I 5.4 I 5.8 I v 
0.05 0.1 v 

- 24 v 

- 1.2 v 

- - V/ms 

- - V/ms 

4 8 mA 

- 0.1 mA 

0.4 o. 58 mA 

1.0 1.1 

±0.3 - % 

2 10 mA 

0.5 3 uA 

- 3 v 

100 - dB 

0.1 0.2 v 

5.4 5.8 v 

20 - mA 



MB4207 

APPLICATION EXAMPLE 

Iba 
fl• 0 I 2 

CJ 3 4 

I 
C: I 

c 

lb 

Vo6rl 

VO/cl 

fr. fa ,,. 

l lU. 
8 

,.. 

1~ 
s 6 R. 

..-----l~-Rs-~-ovc .. 
Voe 

ff ~ 

Rw 

'° 
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Operating frequency of the comparator 
is provided by the following equations. 

RIN and CIN are needed when the input 
has chattering noise. 



MB4207 

SUPPLY CURRENT/REFRENCE VOLTAGE VS. SUPPLY VOLTAGE 

Supply Current Ice (mA) 

Reference Voltage Vz (V) 

Supply Voltage Vee {V) 

OUTPUT CURRENT VS. AMBIENT TEMPERATURE 

Output Current IoF (µA) 4so 

llmbient Temp. TA (°C) 

F/V CONVERTER OUTPUT VOLTAGE VS. INPUT FREQUENCY 

F/V Converter Output VoF (V) 

z ZI 
c:a~to""' 

:zoo 400 500 

Input Frequency fIN (Hz) 
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MB4207 

ZENER CURRENT VS. REFERENCE VOLTAGE 1-~V z:-cl/ &.~/ I 
Zener Current Iz (V) 

20 ~1:--+:A---+;A---!---! 
111 II II 

·10 I I I I I I I I 
V Y V I 

~L I I I I 
u· !3 S.S 

Reference Voltage Vz (V) 

LOW-LEVEL OUTPUT VOLTAGE VS. SINK CURRENT 
.----,,...---,.--,..---,----..,~ 

Low-Level Ouxput Vo 1 tage (V) a.A 

1 
as-cl: 

Q.3 i----:....-1 --'---'----~ :S"CI 
-•ot:j 

o.:z!---!--1 ~~,---+, 
uf--~~;;...::;:.---+----+---~,--~ 

o'----'----'----"----'----"----' 
o z • s a· 10 
Sink Current Isink (mA) 

F /V CONVERTER TRANS IT ION CHARACTERISTICS 1~ W~-}+l--1if--+--iilti ( 
0 1.-LI -+-I -+-r -+-I -t-111 
31--~-+--__ -+~-_:--~~lr--~-=tb.i--AP-r-I 1 

2 l-1.-~~·_Ljq:.---__ -+---~T1 ~~~:~~~~·~7Plll 

1 UJL-1--+-+lr\Ji--r-ill 

Input Frequency frn (Hz) 

F/V Converter Output 
Voltage VoF (V) 

0 0 %00 .00 600 SOD 1000 

t (m sec.) 

DSTV82-061 
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FUJITSU 

11001moo1mm~mmm1m~m11111111111 

MB43458 

Quad Preamplifier IC 
for 

Vertex Time Projection Chamber Sensor 

The Fujitsu MB43458 is a quad preamplifier IC designed for Vertex Time 
Projection Chamber Sensor by Fujitsu 

BLOCK DIAGRAM 
!N<L b4 OUT4 
ri4! 'f3T nr 

EQUIVALENT CIRCUIT (One Channel) 

GllO.__ __ _ 

Note Ji:: Protection Diode 
i 

..,,ere n is 1, 2, 3 .and 4. 

BJ rnJ 
isl 

100 

i 40 

OUTn 

8-44 

PIN ASSIGNMENT 
(TOP VIEW) 

INl 1 14 IN4 

Bl 2 13 B4 

oun 3 12 OUT4 

GND 4 11 Vee 

OUT2 5 10 OUT3 

B2 6 9 B3 

IN2 7 8 IN3 

July 1984 
DSTV84-062 



MB43458 

ABSOLUTE MAXIMUM RAINGS (TA=25°C) 

Parameter Symbol Rating Unit 

Power Supply Vee 16 v 
Voltage 
Power D1 ss1pat1on Po * 280Tat -TA~ 75°C) mW 

Operating .trnbient Tn 

'" -20 to +75 oc 
Temperature 
Storage Temperature TsTG -55 to +125 oc 

l'foTe : "' Mounted on !> x !> cmL ceram1 c board. 

RECOMMENDED OPERATING CONDITIONS 

Value 
Parameter Symbol Unit 

Min. Typ. Max. 

Power Supply Voltage Vee 11. 5 12.0 12. 5 v 

1Tperaf1ng-Jiifo1erit lA -ZIT +25 +75 uc 
Temperature 

ELECTRICAL CHARACTERISTICS (TA=25°C,Vcc=l2V,Rs=680n) 

Value 
Parameter Conditions Symbol Unit 

Min. Typ. Max. 

In put Voltage See Fig.I VIN 1. 8 2.2 2.6 v 

Output V6Ttage See 1'1 g. l vouT 4.7 5.7 6.7 v 

Bias Voltage See Fig.l VB 2.5 2.9 3.3 v 

""""S"upply -Current See l'i g. l Ice 12 16 21 mA 

-see T1 g.-z 1/gm 6.4 7.2 8.0 rnV I µF 

See Fig.2 Al/ gm 94 100 % 

No 1 se Vo Ttage fq=lMHz, Cin=25p1 20 nV/ 
See Fig. 3 /Hz 
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Noise 
Voltage 
(µV) 

Noise 
Voltage 
(µV) 

(dBm) 

Impulse Noise Characteristics 

100 

10 

0. 1 
0 

-60 

-80 

-100 

-120 

-140 
0 

,.:..---Cin=lOOOpF 

.--Cin=25pF 

2 3 4 5 
Frequency (MHz) 

Random Noise Characteristics 

2 4 6 
Frequency (MHz) 

8 

i 
i 
I·' 

l 

~Cin=lOOOpF 

~Ci n=25pF 

'<'-Noise from measurement Equipment 

10 

Vcc=.12 .OV 

T lOOOµF . 

l _. 25pF rh' O.lµF 

·-r·· -·· : . . . . ' 
'· 

i 
• 1· ·, 
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Fig. 1 

14 

Fig.2 

Fig.3 

r::f?k 
Input Pins : 1,7,8,14 

~ Output Pins: 3,5, 10, 12 

Bias Pins 2,6,9,13 

13 12 11 10 9 8 

2 3 4 5 6 7 

2 2k 

Va 

Note Each channel has this 
circuit. 

* 
J. Note :* 

eiv 0 J~~~------ l/gm=tiV8/Ii 

---'----~~ Ii 
0 
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Note : Each channel has the 
this circuit. 

O.~VNO 
l~o 



Output 
120 

Voltage 

(mV) 

100 

50 

0 

50 

50 

t (ns) 

lpF g 
. I .. · . m:· 

t (ns) 
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100 

Vcc=l2•0V 

· 0. l µF 

100 



Gain 
(dB} 

50 

40 

10 

······-'- ·--·-·- --;-----)- ___ _. 
-+---'----'-- .. ----· .. --- -- ___ ; -

-- ··------ ---·----- ------ .. ·-•·-------·-- ·--------· . - -- - _ _.. 

- ,-~=~:.·~--.:~:~-- _ _, --~·J::=i::::r~~~~~~~~:~~:~~~:=~~~~~- --,----.-_-_-·:·1: 

------~~~--_:: ___ ~~ -~-:·~~~-~;~~-;~-~:~~ ------- --~·--=-- ·:: :~. ·--- .... _:~--~:7:- ~ ---~~ --:-~~~~:~-t 
--- -- ;-~ ~:.:: :: ::: ... :. ~. :: : ~ -: :· .. 

-~ __ :....:.._~:-.::-:~.:...... ~-7-:-~:---~~-~::-:: .-- : ~ :~::::~-::-:--=~_..:---:----:~~~:..::-~~~~~i~· ~ ----· .. .. --- -· -~--~::·.. .:-:-::-· 
--- - . ~- • ~ ::-:::.t:=::::~::~:>~~~-::::::~:::~==- ~=-~~~:::-~~~~-~-f~: 

:==:=:::::=;c:c 
- - ·-" ---·-· --·· 

-~~~~~:~t~1~~~;If2_~~~~t:~~~~~;~~~~-:=.i;:~~t~~~~~~~~ 
_;~~t~:~5i!~~r~~~~~r~~~;i~:~~~:~:~~:~~~;~r~ 
ffit;~~l~0'~~~~~~1~f;~~,q~~!~ii~~=~-~'Jf~-~~:;~-=~~=~~~i~1~;~ii~~~=~~ 

l lO 20 
0 

0:1 

0.5 

lOOk 

Frequency (MHz) 

·-----
___ -------~~ ----~-~~=-~~0~-~~~~~-~-.::0-:___ 

500k lM 
Frequency f q (Hz} 
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PACKAGE DIMENSIONS 

I 
.05011 .2711 
TYP 

.38219.71 

.409110.41 

©1981...FUJITSU 1..IMITED F14003S·1C 

14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 

.00210.051 
MIN 
(STAND OFFI 

I 
.26016.61 

' " .283117.21 

A:I I U.0121031 ' ---r 028(0 71 
02410 sr---- _ I 

.o3s1 i.01 I .00510.131 l .00810.201 

.08512.1 SI 
.MAX 
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VIEW A 

.00710.181 
MAX 

.02710.681 
MAX 



1111111111111111111111111111111111111111111111111111 

FUJITSU/ 
111111111111111111111111111m1111111111111111111111 MB43468 

TS539-A873 
March 1987 

QUAD PREAMPLIFIER IC FOR VERTEX TIME PROJECTION CHAMBER 

The Fujitsu MB43468 is a Quad preamplifier IC designed 

for Vertex Time Projection Chamber. 

The basic circuit is a cascade amplifier with feedback. 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Power Supply Voltage Vee 16 

I11_E>_ut Vol t~e Vr -o.3 toJ.Vcc+o.~ 

Power Dissipation Po 250 

QE.erati'!_g_ Tell!2_erature TA -20 to +75 

Storage Temperature TsTG -55 to +125 

NOTE: Permanent device damage may. occur if ABSOLUTE MAXIMUM 
RAT! NGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

8-51 

INl 

GND 

PLASTIC PACKAGE 
(FPT-14P-M01) 

PIN ASSIGNMENT 

OUTl 

Vee 
Unit IN2 OUT2 

v 
v 

mW 

oc 

oc 

GND GNO 

IN3 OUT3 

GND Vee 
IN4 OUT4 

This device· contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

-



Fig.1- MB43468 EQUIVALENT CIRCUIT (1-CHANNEL) 

Vee 

1..5kl2 10012 

1.5kl2 

18kl2 20012 

4k12 

OUT 

IN 

12kl2 
lk12 

GND 

Not•' ~ Pcot•ot;oo 01od• 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Condition Value Unit Min lj_£_ Max 

Power Su~ Vol ta_g_e Vee 7 8 9 v 
Qj:i_erai11.9:_ TeTlljJ_erature TA -20 25 75 oc 

ELECTRICAL CHARACTERISTICS (Vcc=.+8V' TA=25°C) 

Paramet.er Symbol Condition Value Unit Min lj_£_ Max 

Power Supjl_ly_ Current Ioc 10 14 20 mA 

Ill_ll_ut Volta_g_e VI 0.62 0.72 0.82 v 
0u1'..E_ut Vo 1 ta_g_e Vo 1. 7 2.1 2.5 v 

Transresistance Gain llg_m II=-lOµA -24 -20 -16 mV/µA 

Gain Variation from 
channel-to-channel Al/_g_m 94 100 % 

0u1'..E_ut Noise VN CIN=~, fr~=lMHz 20 nV/Y~ 

.. 
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Fig.2 - TEST CIRCUITS 

Ice. vr. Vo Vee 
Ice .----------. 

14 13 12 11 10 9 8 

1 2 3 4 5 6 7 

l/gm, Al/gm 

100!2 

Vo 

0 II 

VN 

50!2 

5pF 

I 
0.0~ l 50!2 
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Input Pins: 1, 3, 5, 7 
Output Pins: 14, 12, 10, 8 

Vo 

l/gm = AVo I Ir 



ELECTRICAL CHARACTERISTICS CURVES 

Fig.3 - Gain vs. Frequency 

......... O.l~lµF 502 al 
"C 
'-' 

c 

T" t ·~ 

"' C!1 

30 

lOOk lM 

Frequency (Hz) 

Fig.4 - Output ·Noise vs. Frequency 

1.0 ,Impulse Noise 

";:? 0.5 i-------------------~ :c 
5 

;:I. 
......... 
QI 

"' 
0 

:z 
..., 
::I 
c.. ..., 
::I 

0 

Random Noise 

Frequency (Hz) 
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ELECTRICAL CHARACTERISTICS CURVES (Continued) 

Fig.5 - Input Voltage vs. Time 

Time (ns) 
........ 
> 10 20 E 

-12T 

30 40 50 60 ._, 
GI 
en 

"' ~ ..-
0 
> 
~ 
::I 
Q. 
c .... 

Fig.6 - Output Voltage vs. Time 

300 

sp~47µF son 

~1 1-, ........ 
~ ._, 
GI 200 en 

"' ~ 
0 
> 
~ 
::I 
Q. 
~ 
::I 100 0 

Time (ns) 

18-56 



PACKAGE DIMENSIONS 

.38219. 71 

.409110.41 

©198t..FUJITSU LJMlTED F14003S-1C 

14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 

8-57 

.002(0.05) 
MIN 
(STAND OFF) 

.08512.15) 
MAX 

VIEW A 

J .020!0.51 

.00710.181 
MAX 

.02710.681 
MAX 

II 



1m1•1m1m111111 
FUJITSU MB47201 

0011mm1~001wmm11 QUAD SPST BI-FET ANALOG SWITCH 

The Fujitsu MB47201 is a quad SPST (Single-pole Signal­
Throw) BI-FET analog switch manufactured using Fujitsu 
Advanced Bipolar Technology. The MB47201 has four independent 
one-input one-output bi-directional analog switch which 
provides a constant resistance over the wide temperature 
and input voltage ranges. 
The logic level of its input is CMOS and TTL compatible and 
breake-before-make switching action can be surely operated. 

• Low ON resistance : 110 Q typ. 

• Small temperature coefficient of ON resistance : 0.1 %/°C 

• Small supply voltage coefficient of ON resistance : 0.4%/V 

• High speed switching 

• Break-before-make action : toN > toFF 

• Low leakage current : 0.1 nA 

• Logic Input level : CMOS/TTL 

• Compatible with DG201, LF11201, SW-01 

ABSOLUTE MAXIMIM RATINGS 

Rating Symbol Value Unit 

Power-Supply Voltage 
(Between Vee and VEE) 36 v 

Positive supply voltage 36 v 
(Between Vee and GND) 

Analog Input Voltage VINA VEE-10 to Vcc+l v 

Logic Input Voltage Vrno -4 to Vee, ~VEE: v 

Analog Input Current IJNA ±30 mA 

Power Dissipation Po 800 mW 

Operating Temperature TA -30 to +85 oc 

Storage Temperature TSTG -55 to +125 oc 

TS566-A878 
August 1987 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

IN1 1 16 IN2 

D1 2 15 D2 

S1 3 14 S2 

VEE 4 13 Vee 
TOP VIEW 

GND 5 12 NC 

S4 6 11 S3 

04 7 10 03 

IN4 8 9 IN3 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi­
mum rated voltages to this high impedance 
circuit. 

8-58 



Fig.l - MB47201 BLOCK DIAGRAM 

• I 
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ELECTRICAL CHARACTERISTICS (Vcc=15V, VEE=-15V, TA=25°C) 

Parameter Symbol Condition Value Unit 
Min Typ Max 

ON Resistance RoN VrnA=OV, ID=lmA 110 150 Q 

ON Resistance Matching VA=O,ID=lOOµA 4 10 % 

Analog Input Voltage VINA ID=lmA 10 11 v 
l~RoN/R(VA=O)l<10% -13 -10 

ON Resistance Distribution IVAI :::;1ov, ID:::;lmA 
l~RoN/R(V A=O) I 

4 10 % 

ON Resistance Coefficient VA=O,ID=lOOµA 0.1 %l°C 
with Temperature 

Analog Input Current INA iVAJ:::;lOV 5 10 mA 

Source Current (OFF) IsoFF Vs=lOV,VD=-lOV 0.1 10 nA 

Drain Current (OFF) IooFF Vs=lOV,VD=-lOV 0.1 10 nA 

OFF Isolation IsoOFF f=500kHz,RL=680Q 58 dB 

Crosstalk Attenuation XcH f=500kHz,RL=680Q 70 dB 

Turn ON Time toN Vs=-5V,RL=lkQ 300 ns 

Turn OFF Time toFF Vs=-5V,RL=lkQ 200 ns 

Break~before-make (toN to toFF) tBBM 100 ns 

Source Input Capacitance CsoFF VA=O 7 pF 

Drain Input Capacitance CDOFF VA=O 7 pF 

Ill Input High Voltage Vrn 2.0 v 

Input Low Voltage VIL 0.8 v 

Input High Current Irn 1 µA 

Input Low Current IIL -10 -1 µA 

Positive Supply Current Ice 6.8 9.5 mA 

Negative Supply Current IEE -6.0 -3.3 mA 

Ground Current IGND -5.0 -3.5 mA 
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Fig.2 - toN. toFF MEASUREMENT CIRCUIT 

+15V 

S ,_ __ ...,.....,_V:,.::;cc 0 
-5V o-----<11---<Y--. ._-~:..___. __ -c Vu 

IN 

GND 

-15V 

RL 
CL 

lkQ Tl3pF 

J, J, 
Switch is ON when IN is at low level. 

OV'---1---

Vn 0.lVo 

0.9Vo 

-5V (Y,l---j---t-----+--1-----
tos tOFF 

Fig.3 - IsooFF MEASUREMENT CIRCUIT 

v, s D 
---~----..--__,., Vu 

3.5V 
JN 

50Q 

IsooFF·=20log (~(dB) 

Fig.4 - XcH MEASUREMENT CIRCUIT 

l5V 

INl 
Vee 

SI DI 

lVrms 
500kHz rv 

v, 
son 

S2 02 

lN2 CL 
1pF 

GND Vn: 

I 3.5V 
-!SY 

CL 

CL 

1p] Vu2 

RL 
680Q 

Crosstalk attenuation (v"') XcH=20log ~ (dB) 
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TYPICAL CHARACTERISTICS CURVES 

"' c: 

Fig.5 - TURN ON/OFF TIME vs. 
ANALOG INPUT VOLTAGE 

800 .--,-------i--------
"- Vs - Vo = -1v 
~ 600 f--+---+----+----1-------1--------l 

:z 
0 ., 
~ ~001--fi.....""--..o;;:;:::f---t--__---J---t:--o-N-l---l----J 

; I~ 
0 200f-+---l----1----l-----'l---l 
~ to FF -1 
0 

:z 
0: 

r= 0 -10 -5 0 10 

ANALOG INPUT VOLTAGE VA (V) 

Fig.7 - ON RESISTANCE vs. 
ANALOG INPUT CURRENT 

I5o~~~l~1-1~--

(
vcc = 1sv 
VEE = -15V 
Vo = OV 

~ 1001-----r--+-..,,.L<-+b-...__,'c-t---+-----l 

~ v.Y ""~ 
(.) 
z 
< 
I­
t/) 

"' "' 0: 501---1---+---+--+-~--'--l 
:z 
0 

o'---_ _.1.10 __ -"-5-~o--'-s--1Lo-----l 

ANALOG INPUT CURRENT IA (mA) 
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Fig.6 - TURN ON/OFF TIME vs. 
TEMPERATURE 

~ 800 ,..,.----.---.--~1-~---­

"­
"-

Vs = -5V 

S' 600 H----+--t--+---+----l--_j 
:Z 
0 ., 

"' tON _.j--
~ 400 r--r-+--+--::;1..--~+----+---l 
I- v+-1 * ~ tOFF 
~ 2001t::::==t=t~:i:=::::~==t---1 

I 
0-30 0 25 50 85 120 

TEMPERATURE TA (°C) 

Fig.8 - ON RESISTANCE vs. 
ANALOG INPUT VOLTAGE 

120 r---i----r--lr--~--­

IA = 1mA 

-+--1-+--4-~ 
& 100 t--+--+--+--+----1---1 
:z 

0:0 

"' ~ ;:: 
"' 
"' "' 0: 

:z 
0 

80t--+--+--+--+.----;l----l 

60t--+--+--+--+--l----l 

-15 -IO -5 0 5 10 15 

ANALOG INPUT VOLTAGE VA {V) 



Fig.9 - ON RESISTANCE vs. 
TEMPERATURE 

120~~---.---r--~---...-. 

~ c; 100 
:z 
0 a: 

.... 
(J 
:z 
< 

80 I-

~ Cl) .... 
a: 
:z 
0 

60 

-30 0 25 50 85 

TEMPERATURE TA (°C) 

Fig.11 - OFF ISOLATION/CROSSTALK ATTENUATION 
vs. FREQUENCY 

120 VIN = lVrms 

;;; 
100 

VA= OV 
"O 

;;; :r 

~ ~ 80 
"- :z 
"- 0 
0 - 60 0 I-Cl)< - ~ 

"' 40 z I-
0 I-

< 
I-

"' < 20 ...J 
_, 

0 < 
~ 

..... 
en 
en 0 "- 0 

"- a: lOOk lM JOM 
0 0 

FREQUENCY f (Hz) 

Fig.10 - ON RESISTANCE vs. 

120 

c; 100 

z 
ti' 
.... 
§;l 
~ 80 
en 

"' a: 
z 
0 

60 
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PACKAGE DIMENSIONS 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 

.050(1.27)MAX 

©FUJITSU LIMITED 1986 D16033S-2C 

.039~a°' 2 
(0.99~g·3 ) 

16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 

".400+.g~ 

IH H t"i:::~ 
I;!:!=:!~~:=':!=:!:!= 1.307±.016 

INDEX (7.8±0.4) 
_ / .209±.012 0 (5.3±0.3) 

l!;:;:=====;:;Y_J 

.050(1.27) 
TYP 

~Wmnn_nu=* 1.085(2.15)MAX 

A .031±.008 
(0,8±0.2) 

©FUJITSU LIMITED 1986 F16005S·3C 
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9-1 Ordering Information 

Ordering 

Information 

9-2 Linear Products by Part Number 

• 





Ordering Information 

Product Marking 

Ordering Codes 

Part Number 
(See Ordering Codes below) 

ZZ- year 
XX - week number 

MB XXXXX -N P -YYY 

Control Code 
(for Fujitsu internal use only) 

1 TL __ T ___ 1 ___ L.._ Shipping/Auto Insertion Style (When applicable) 
- Package Code (See Package Codes below) 

Performance Variant (N = Integer 1-9) 

Device Type 

Manufacturer Designator 
MB Device type is Fujitsu Internal Number 

Note: Regarding ordering code, please contact your Fujitsu Sales Office for more information. 

Package Codes 

• • Package Type Package Code Package Type Package Code 

DIP (Side Brazed) C, CC LCC (Leaderless Chip Carrier) PV 

DIP (CERDIP) z DIP (Dual In-line Package) P, M 

Flatpack CF Single In-line, Straight Leads PS 

Flat pack PF 

Single In-line, Zig-zag Leads PSZ 
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Linear Products by Part Number 
with Second Source Cross References 

Part Number Package Pins Description Alternate Source Section 

MB3106 PS 8 Dual Low Noise Pre-Amp Sect 3. Audio 

MB3110A PS 8 Dual Control Amplifier Sect 3 . Audio 

MB3501 p 14 Wide Band Video Amplifier Sect 8 . Other Analog Products 
PF 14 

MB3603 p 14 High Gain Op Amp µA741 Sect 1 . Operational Amplifiers 
c 14 

MB3604 c 16 High Frequency Op Amp Sect 1 . Operational Amplifiers 
p 16 

MB3607 p 8 Dual Op Amp MC1458 Sect 1 . Operational Amplifiers 
c 8 
PF 8 

MB3609 p 8 High Gain Op Amp LM741 Sect 1 . Operational Amplifiers 
c 8 

MB3614 M 14 Quad Operational Amplifier LM324 Sect 1 . Operational Amplifiers 
c 14 
PF 14 

MB3615 M 14 Quad Operational Amplifier MC3303 Sect 1 . Operational Amplifiers 
PF 14 

MB3714A PS 8 6W Audio Power Amplifier Sect 3. Audio 

MB3715A PS 8 SW Audio Power Amplifier Sect 3. Audio 

MB3722 PS 12 5.8W Dual Audio Power Amplifier Sect 3. Audio 

MB3730A PS 7 14W BTL Audio Power Amplifier Sect 3. Audio 

MB3731 PS 12 18W BTL Audio Power Amplifier Sect 3. Audio 

MB3732 PS 7 14W BTL Audio Power Amplifier Sect 3. Audio 

MB3733 PS 12 20W BTL Audio Power Amplifier Sect 3. Audio 

MB3734 PS 9 14W BTL Audio Power Amplifier Sect 3. Audio 

MB3735 PS 9 20W BTL Audio Power Amplifier Sect 3. Audio 

MB3736 PS 12 15W BTL Audio Power Amplifier Sect 3. Audio 

II 
PSZ 12 

MB3737 PS 12 25W BTL Audio Power Amplifier Sect 3 . Audio 
PSZ 12 

MB3752 M 14 Serles Voltage Regulator µA723 Sect 4. Power Supply Control 
c 14 
PF 14 

MB3756 PS 8 Serles Voltage Regulator, 3 Outputs Sect 4. Power Supply Control 

MB3759 M 16 Pulse Width Control Circuit TL494 Sect 4. Power Supply Control 
c 16 
PF 16 

MB3761 p 8 Voltage Detector Sect 4. Power Supply Control 
PF B 
PS B 

MB3763 M 8 Bl-Directional Motor Driver Sect 5. Motor Driver 
PF 8 
PS 8 
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Linear Products by Part Number 
with Second Source Cross References (Continued) 

Part Number Package Pins Description Alternate Source Section 

MB3764 p 16 9-Level Detector & D. for Level Meter Sect 8. Other Analog Products 

MB3769 p 16 High Speed PWM Control Circuit Sect 4. Power Supply Control 
PF 16 

MB3771 p 8 Power Supply Monitor Sect 4. Power Supply Control 
PF 8 
PS 8 

MB3773 p 8 Power Supply Monitor wlTlmer Sect 4. Power Supply Control 
PF 8 
PS 8 

MB3854 p 8 81-Dlrectlonal Motor Driver Sect 5. Motor Driver 
PF 8 

MB4001 p 8 High Speed Comparator µA710 Sect 2. Comparators 
PF 8 

MB4002 p 8 High Speed Comparator µA710 (lmpr) Sect 2. Comparators 
PF 8 

MB4051 M 42 8-Ch 10-Blt AID Converter Sect 7. Data Conversion AID 

MB4052 M 16 4-Ch 8-Blt AID Converter TLS07C Sect 7. Data Conversion AID 
c 16 
PF 16 

MB4053 M 16 6-Ch 8-Blt AID Converter Sect 7. Data Conversion AID 
z 16 
PF 16 

MB4056 p 20 8-Ch 8-Blt AID Converter Sect 7. Data Conversion AID 
z 20 

MB4063 M 16 6-Ch 8-Blt ADC Subsystem MC14443 Sect 7. Data Conversion AID 
z 16 
PF 16 

MB4072 M 16 8-Blt Multiplying DI A Converter DAC08 Sect 7. Data Conversion AID 
z 16 
PF 16 

MB40176 p 28 6-Blt AID, DIA Comb. Conv., Sect 7. Data Conversion 
PF 28 Video AID, DIA 

-MB40576 p 16 6-Blt Ultra-High Speed Sect 7. Data Conversion AID 
PF 16 

MB40547-7 cc 24 8-Blt Ultra-High Speed AID, 1 LSB Sect 7. Data Conversion AID 

MB40547-8 cc 24 8-Blt Ultra-High Speed AID, 112 LSB Sect 7. Data Conversion AID 

MB40578 p 22 8-Blt Ultra-High Speed AID, 0.2% 1 In Sect 7. Data Conversion AID 

MB40578-7 p 22 8-Blt Ultra-High Speed AID, 0.4% 1 In Sect 7. Data Conversion AID 

MB40748-8 z 24 10-Blt High Speed DI A Converter Sect 7. Data Conversion AID 

MB40748-9 z 24 10-Blt High Speed DI A Converter Sect 7. Data Conversion AID 

MB40776 p 16 6-Blt High Speed DI A Converter Sect 7. Data Conversion AID 
PF 16 
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Linear Products by Part Number 
with Second Source Cross References (Continued) 

Part Number Package Pins Description Alternate Source Section 

MB40778 p 18 8-Bit High Speed D/ A Converter Sect 7. Data Conversion AID 

MB40788 z 24 10-Bit Ultra-High Speed D/ A Converter Sect 7. Data Conversion AID 

MB40874 p 20 4-Bit D/A with RAM Sect 7. Data Conversion AID 
z 20 

MB40978 M 42 8-Bit, SOM Hz 3-Ch D/ A Converter, RGB Sect 7. Data Conversion AID 
PF 44 

MB412 p 14 Dual Diff. Line Drv. w/3S Sect 8. Other Analog Products 

MB413 c 16 Quad Diff. Line Rec. w/3S Sect 8. Other Analog Products 

MB4104 p 16 FM Stereo Multiplex Demodulator Sect 3. Audio 

MB4105 p 16 FM Stereo Multiplex Demodulator Sect 3. Audio 

MB4107 M 24 Floppy Disk VFO Sect 6. Disk Drive 
PF 24 

MB4108A M 24 Floppy Disk VFO Sect 6. Disk Drive 
PF 24 

MB4111 z 24 Magnetic Disk Head Amp, SSl104 Sect 6. Disk Drive 
CF 24 4-Ch, 35V/V 

MB4112 z 24 Magnetic Disk Head Amp, SSl105 Sect 6. Disk Drive 
CF 24 4-Ch, 9V/V 

MB4113 z 24 Magnetic Disk Head Amp, Sect 6. Disk Drive 
CF 24 4-Ch, 35V/V 

MB4117-4 p 22 Magnetic Disk Head Amp, SSl117 Sect 6. Disk Drive 
CF 24 4-Ch, 110V/V 
PF 24 

MB4117-6 CF 28 Magnetic Disk Head Amp, SSl117 Sect 6. Disk Drive 
p 28 6-Ch, 110V/V 

MB4118-4 p 24 Magnetic Disk Head Amp, SSl118 Sect 6. Disk Drive 
CF 24 4-Ch, 110V/V 
PF 24 

MB4118-6 p 28 Magnetic Disk Head Amp, SSl118 Sect 6. Disk Drive 
CF 28 6-Ch, 110V/V 

n MB4204 p 14 Quad Comparator LM339 Sect 2. Comparators 
PF 14 

MB4205 PS 8 High Power Comparator Sect 2. Comparators 

MB4206 M 8 Frequency-to-Voltage Converter Sect 8. Other Analog Products 
p 8 

MB4207 M 8 Frequency-to-Voltage Converter Sect 8. Other Analog Products 
p 6 

MB4313 z 16 Read/Write Bus Driver/Receiver Sect 6. Disk Drive 

MB4316 z 16 Driver/Receiver Disk Head Amp Sect 6 . Disk Drive 

MB4319 z 16 Peak Detector for Head Posn. Ctrl Sect 6. Disk Drive 

MB43458 PF 14 Quad Preamplifier IC Sect 8. Other Analog Products 

MB43468 PF 14 Quad Preamplifier IC Sect 8. Other Analog Products 

9-4 



Linear Products by Part Number 
with Second Source Cross References (Continued) 

Part Number Package Pins Description Alternate Source Section 

MB47082 p 8 J-FET Operational Amplifier TL082 Sect 1 • Operational Amplifiers 
PF 8 
PS 8 

MB47201 p 16 Quad SPST 81-F'ET Arialog Swltoh Sect 8. Other Analog Products 
PF 16 

MB47358 p 8 Dual Operational Amplifier LM358 Sect 1 . Operational Amplifiers 
PF 8 
PS 9 

MB47393 p 8 Dual Comparator LM393 Sect 2. Comparators 
PF 8 
PS 9 

MB47833 p 8 Low Noise Dual Operational AMP LM833 Sect 1 • Operational Amplifiers 
PF 8 
PS 9 

MB87020 p 40 16-Blt AID, DIA Comb, Conv .. Sect 7. Data Conversion 
Audio AID, DA 

MB88301A PF 16 13-Blt x 1-Ch, 6-Blt x 3-Ch DIA Converter Sect 7. Data Conversion DIA 
p 16 

- I 
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Fujitsu Limited 

Fujitsu Limited, headquartered near Tokyo, Japan, is the largest 
supplier of computers in Japan and is among the top ten 
companies operating in Japan. Fujitsu is also one of the world's 
largest suppliers of telecommunications equipment and semicon­
ductor devices. 

Established in 1935 as the Communications Division spinoff of 
Fuji Electric Company Limited, Fujitsu Limited, in 1985, cele­
brated 50 years of service to the world through the development 
and manufacture of state-of-the-art products in data processing, 
telecommunications and semiconductors. 

Fujitsu has five plants in key industrial regions in Japan covering 
all steps of semiconductor production. Five wholly owned 
Japanese subsidiaries provide additional capacity for production 
of advanced semiconductor devices. Two additional facilities 
operate in the U.S. and one in Europe to help meet the growing 
worldwide demand for Fujitsu semiconductor products. 

Fujitsu Microelectronics, Inc. 

Fujitsu Microelectronics, Inc., with headquarters in San Jose, 
California, was established in 1979 as a wholly-owned Fujitsu 
subsidiary for the marketing, sales, and distribution of Fujitsu 
integrated circuit and component products. Since 1979, FMI has 
grown to include: one R&D division, two marketing divisions, two 
manufacturing divisions and a subsidiary. FMI offers a complete 
array of semiconductor products for its customers. 

The R&D Division, APO (Advanced Products Division), using 
U.S.-based engineering, has jointly developed RISC for Sun 
Microsystems and Ethernet®, a chip set used in local area 
networks. APO also markets AFP, an adaptive filter processor, 
and EtherStar<!ilJ, the first VLSI device to integrate both StarLAN® 
and Ethernet protocols into one device. 

The Microwave and Optoelectronics Division markets GaAs, 
FETSs, and FET power amplifiers, lightwave and microwave 
devices, optical devices, emitters, and SI transistors. The 
second marketing division, and the largest FMI division, is ICD 
(Integrated Circuits Division). 

Memory and programmable devices marketed by ICD include: 
DRAMs, EPROMs, EEPROMs, NOVRAMs, CMOS Masked ROMs, 
bipolar PROMs, CMOS SRAMs, ECL RAMs, STRAMs (the first 
Self-timed RAM), high speed ECL Logic, Linear ICs and 
transistors. 

ASIC products offered by ICD include: bipolar Gate Arrays and 
CMOS Gate Arrays and Standard Cells. Customer support and 
customer CAE training for ASIC designs is available through 
FMl's five design centers: San Jose, Dallas, Atlanta, Chicago, 
and Boston with a sixth design center planned for Newport 
Beach. 
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Microcomputer and communications products offered by ICD 
include: 4-bit MCUs, 8- and 16-bit MPUs, SCSI and controllers, 
DSPs, prescalers, and PLLs. 

FMl's manufacturing divisions are in San Diego, California and 
Gresham, Oregon. The San Diego Manufacturing Division 
assembles and tests memory devices. In 1988, FMI opened the 
Gresham Manufacturing Division to manufacture ASIC products. 
This facility, when completed, will have one million square feet 
of manufacturing-the largest Fujitsu manufacturing plant outside 
Japan. 

FMl's subsidiary, Fujitsu Components of America, markets 
connectors, keyboard, plasma displays, relays, and hybrid ICs. 

Fujitsu Mikroelektronik GmbH (European Sales Center) 

Fujitsu Mikroelektronick GmbH (FMG) was established in June, 
1980, in Frankfurt, West Germany, and is a totally owned 
subsidiary of Fujitsu Limited, Tokyo. FMG is the sole representa­
tive of the Fujitsu Electronic Device Group in Western Europe. 
The wide range of IC products, LSI memories and, in particular, 
gate arrays are noted throughout Western Europe for design 
excellence and unmatched reliability. Five branch offices to 
support Fujitsu's semiconductor operations are located in 
Munich, London, Paris, Stockholm, and Milan. 

Fujitsu Microelectronics Ireland, Ltd (European Production Center) 

Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 
1980 in the suburbs of Dublin as Fujitsu's European Production 
Center for integrated circuits. FME supplies 64K/256K DRAMs, 
64K CMOS/NMOS EPROMs, 256K EPROMs, and other LSI 
memory products. 

Fujitsu Microelectronics, Ltd (European Design Center) 

Fujitsu Microelectronics, Ltd., Fujitsu's European VLSI Design 
Center, opened in October of 1983 in Manchester, England. The 
Design Center is equipped with a highly-sophisticated CAD 
system to ensure fast and reliable processing of input data. An 
experienced staff of engineers is available to assist in all phases 
of the design process. 

Fujitsu Microelectronics Pacific Asia Ltd. (Asian/Oceanian Sales Centre) 

Fujitsu Microelectronics Pacific Asia Ltd. (FMP) opened in August 
1986 in Hong Kong as a wholly-owned Fujitsu subsidiary for sales 
of electronic devices to Asian and Southwest Pacific markets. 

® Ethernet is a registered trademark of Xerox Corporation. @I EtherStar Is a trademark of Fujitsu Microelectronics, Inc. 
® StarlAN is a trademark of AT&T. 
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• Headquarters Locations - Worldwide 
WORLD HEADQUARTERS 

Fujitsu Limited 

Furukawa Sogo Bldg. , 6-1 
Marunouchi 2-chrome, Chiyoda-ku 
Tokyo 100, Japan 
Tel: 011-81-3-216-3211 
FAX: 781-222-4361 

2224361 FT TOR J 

NORTH/SOUTH AMERICAN HEAD­
QUARTERS 

Fujitsu Microelectronics, Inc. 

3545 North First Street 
San Jose, CA. 95134-1804 
Tel: (408) 922-9000 
FAX: (408) 432-9045 
TWX: 910-671-4915 

EUROPEAN HEADQUARTERS 

Fujitsu Mikroelektronlk GmbH 

Arabella Centre 9, OG .I A 
Lyoner Strasse 44-48 D-6000 
Frankfurt am Main 71, F.R. Germany 
Tel: 069-66320 
Telex: 411963 
FAX: 069-6632122 

• Sales Office Locations - USA 

Northern California 
Fujitsu Microelectronlcs, Inc. 
10600 N. DeAnza Blvd. 
Suite 225 
Cupertino, CA 95014 
Tel: (408) 996-1600 #03 
FAX: (408) 725-8746 
TWX: 6717711 

Southern California 
Fujitsu Microelectronics, Inc. 
840 Newport Center Drive #460 
Newport Beach, CA 92660-6323 
Tel: (714) 720-9688 #09 
FAX: (714) 720-9496 
TWX: 910-595-1587 

San Diego 
Fujitsu Microelectronics, Inc. 
5330 Carroll Canyon road, Suite 206 
San Diego, CA 92121 
Tel: (619) 452-3717 
FAX: (619) 587-0507 

Atlanta 
Fujitsu Microelectronics, Inc. 
3500 Parkway Lane, Suite 210 
Norcross, GA 30092 
Tel: (404) 449-8539 #00 
FAX: (404) 441-2016 
TWX: 810-766-4542 

Boston 

Fujitsu Microelectronics, Inc. 
75 Wells Avenue, Suite 5 
Newton Centre, MA 02159-3251 
Tel: (617) 964-7080 #01 
FAX: (617) 964-3301 
TWX: 710-335-7701 

Chicago 

Fujitsu Microelectronics, Inc. 
One Pierce Place, Suite 91 O 
Itasca, IL 60143-2681 
Tel: (312)250-8580 #04 
FAX: (312) 250-8591 
Telex: 210167 

Dallas 

Fujitsu Microelectronics, Inc. 
14785 Preston Road, Suite 670 
Dallas, TX 75240 
Tel: (214) 233-9394 #05 
FAX: (214) 386-7917 
TWX: 910-867-9434 
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ASIAN/PACIFIC HEADQUARTERS 

Fujitsu Microelectronics 
Pacific Asia Limited 

805 Tsim Sha Tsui Centre 
West Wing, 66 
Mcdy Road, Kow/oor. 
Hong Kong 
Tel: 852-3-732-0100 
Telex: 31959 FUJIS HX 

Minneapolis 

Fujitsu Microelectronics, Inc. 
3460 Washington Drive, Suite 209 
Eagan, MN 55122-1303 
Tel: (612) 454-0323 #07 
FAX: (612) 454-0601 
TWX: 910-576-0223 

New York 

Fujitsu Microelectronics, Inc. 
601 Veterans Memorial Highway 
Suite P 
Hauppauage, NY 11788-1054 
Tel: (516) 361-6565 #08 
FAX: (516) 361-6480 
TWX: 510-227-1049 

Oregon 
Fujitsu Microelectronics, Inc. 
5285 SW Meadows Road, Suite 222 
Lake Oswego, OR 97035-9998 
Tel: (503) 684-4545 #10 
FAX: (503) 684-4547 



• Representatives - USA, Canada, Mexico 

Alabama. 

The Nows Group, Inc. 
2905 Westcorp Blvd. 
Suite 120 
Huntsville, AL 35805 
Tel: (205) 534-0044. 
FAX: (205)-534-0186 
TWX: 62849023 . 

Arizona 

Thom Luke Sales 
2940 North 67th Place 
Suite H 
Scottsdale, AZ 85251 
Tel: (602) 941-1901 
FAX: (602) 941-4127 
TWX: 910-950-1166 

Thom Luke Sales 
261 N. Jacs Place 
Tucson, AZ 85748 
Tel: (602) 886-0189 
FAX: (602) 722-3683 

California 

Harvey King, Inc. 
6393 Nancy Ridge Drive 
San Diego, CA 92121 
Tel: (619) 587-9300 
FAX: (619) 587-0507 
TWX: 910-380-3305 

HI-Tech Rep Company 
31332 Vla Collnas 
Suite 109 
Westlake VIiiage, CA 91362 
Tel: (818) 706-2916 
FAX: (818) 706-2178 
TWX: 910-380-3055 

HI-Tech Rep Compnay 
1111 El Camino Real, 
Suite 104 
Tustin, CA 92680 
Tel: (714) 730-9561 
FAX: (714) 730-9585 
TWX: 510-100-0890 

Norcomp, Inc. 
3350 Scott Blvd. 
Santa Clara, CA 95054 
Tel: (408) 727-7707 
FAX: (408) 986-1947 
TWX: 510-600-1477 

Norcomp 
12977 Brummer Way 
Grass Valley, CA 95949 
Tel: (916) 268-3551 
FAX: (916) 268-3530 

Colorado 

Front Range Marketing 
3100 Arapahoe Road 
Suite 404 
Boulder, CO 80303 
Tel: ( 303) 443-4 780 
FAX: (303) 447-0371 
TWX: 910-940-3442 

Connecticut 

Conntech Sales, Inc. 
182 Grand Street 
Suite 324 
Waterbury, CT 06702 
Tel: (203) 754-2823 
FAX: (203) 573-0538 

Florida 

Semtronlc Associates, Inc. 
657 Maitland Avenue 
Altamonte Springs, FL 32701 
Tel: (305) 831-8233 
FAX: (305) 831-2844 
TWX: 810-854-0321 

Semtronlc Associates, Inc. 
1467 S. Missouri Avenue 
Clearwater, FL 33516 
Tel: (813) 481-4675 
FAX: (813) 442-2234· 

Semtronlc Associates, Inc. 
34 71 N . W. 55th Street 
Ft. Lauderdale, FL 33309 
Tel: (305) 731-2484 
FAX: (305) 731-1019 

Georgia 

The Novus Group, Inc. 
4556 Canda Drive 
Liiburn, GA 30247 
Tel: (404) 381-1015 
FAX: (404) 381-1745 
TWX: 910-380-6330 

Iowa 

Electromec Sales 
1500 2nd Avenue 
Suite 205 
Cedar Rapids, IA 52403 
Tel: (319) 362-6413 
TWX: 910-525-1342 
FAX: 319-362-6535 

Associated Electronic Marketing 
4001 Shady Oak Drive 
Marlon, IA 52302 
Tel: (319) 377-1129 

ldal'to 
Cascade Components 
2710 Sunrise Rim Road 
Suite 130 
Boise, ID 83705 
Tel: ( 208 I 343-9886 
FAX: (208) 343-9887 

llllnols 
Beta Technology 
501 Mitchell Road 
Glendale Heights, IL 60139 
Tel: (312) 790-9886 
FAX: (312) 790-4078 

Indiana 
Fred Dorsey & Associates 
3518 Eden Place 
Carmel, IN 46032 
Tel: (317) 844-4842 
FAX: (317) 844-4843 

Fred Dorsey & Associates 
6916 Mohican Trail 
Fort Wayne, IN 46808 
Tel: (219) 436-1947 
FAX: (219) 436-1947 

Kansas 
Associated Electronic Marketing 
10111 Santa Fe Drive 
Suite 18 
Overland Park, KS 66212 
Tel: (913) 541-8431 
FAX: 913-888-0136 

Kentucky 
Fred Dorsey & Associates 
Route 1 
Box 326C 
Jamestown, KY 42629 
Tel: (502) 343-4624 

Maryland 
Arbotek Associates 
102 W. Joppa Road 
Towson, MD 21204 
Tel: (301 I 825-0775 
FAX: (301 I 337-2781 
TWX: 710-862-1874 

Massachusetts 
Miii-Bern Associates 
2 Mack Road 
Woburn, MA 01801 
Tel: (617) 932-3311 
FAX: (617) 932-0511 
TWX: 710-332-0077 

Com-Tek Sales, Inc. 
40053 Crosswinds 
Novi, Ml 48050 
Tel: (313) 344-1409 



• Representatives - USA, Canada, Mexico (Continued) 

Michigan 

Com-Tek Sales, Inc. 
285 James Street 
Suite E 
Holland, Ml 49424 
Tel: (616) 399-7273 
FAX· (616) 399-9579 

Minnesota 

Electromec Sales 
1601 E. Highway 13 
Suite 200 
Burnsville, MN 55337 
Tel: (612) 894-8200 
FAX: (612) 894-9352 
TVVX: 910-576-0232 

Missouri 

Associated Electronic Marketing 
181 0 Craig Road 
Suite 102 
St. Louis, MO 63146 
Tel: (314) 576-4111 
FAX: 314-576-4159 
TLX: 62902803 

New Jersey 

BGR Associates 
Evesham Commons 
525 Route 73, Ste 100 
Marlton, NJ 08053 
Tel: (609) 983-1020 
FAX: (609) 983-1879 
TVVX: 710-940-1358 

Technical Applications Marketing 
91 Clinton Road 
Suite 1D 
Fairfield, NJ 07006 
Tel: (201) 575-4130 
FAX: (201) 575-4563 
TVVX: 62327040 

New Mexico 

FP Sales 
3817 Hawkins, NE 
Albuquerque, NM 87109 
Tel: ( 505) 345-5553 
TVVX: (510) 101-2435 

New York 

Quality Components 
116 Fayette Street 
Manlius, NY 13104 
Tel: (315) 682-8885 
FAX: (315) 682-2277 
TVVX: 910-997-1313 

Quality Components 
3343 Harlem Road 
Buffalo, NY 14225 
Tel: (716) 837-5430 
FAX: (716) 837-0662 
TVVX: 910-380-2126 

North Carolina 

The Novus Group, Inc. 
5337 Trestlewood Lane 
Raleigh, NC 27601 
Tel: (919) 833-7771 
FAX: (919) 856-1644 
TVVX: 510-600-0558 

Ohio 

J. R. Thornberry Company 
32915 Aurora Road 
Solon, OH 44139 
Tel: (216) 248-4995 
FAX: 216-248-0026 

J. R. Thornberry Company 
2145 Shawnmont Court 
Dublin, OH 43017 
Tel: (614) 792-5171 

Oregon 

L-Squared Limited 
15234 NVV Greenbrier Pkwy 
Beaverton, OR 97006 
Tel: ( 503) 629-8555 
FAX: (503) 64S-6196 
TVVX: 910-464-0015 

Texas 

Technical Marketing, Inc. 
3320 'Wiley Post Road 
Carrollton, TX 75006 
Tel: (214) 387-3601 
FAX: (214) 387-3615 
TVVX: (910) 860-5158 

Technical Marketing, Inc. 
2901 'Nilcrest Drive 
Suite 139 
Houston, TX 77042 
Tel: (713) 783-4497 
FAX: (713) 783-5307 
TVVX: 510-100-9699 

Technical Marketing, Inc. 
1315 Sam Bass Circle 
Suite B-3 
Round Rock, TX 78681 
Tel: (512) 244-2291 
FAX: (512) 338-1596 
TVVX: 62923437 
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Utah 

Front Range Marketing 
7050 Union Park Center 
Suite 440 
Midvale, UT 84047 
Tel: (801) 566-2500 
FAX: (801) 566-2951 

Virginia 

Arbotek Associates 
2201 Angus Road 
Suite 14 
Charlottsville, VA 22901 
Tel: (804) 971-5736 

Washington 

L-Squared Limited 
105 Central 'Nay 
Suite 203 
Kirkland, 'NA 98033 
Tel: (206) 827-8555 
FAX: (206) 828-6102 

L-Squared Limited 
105 Central 'Nay 
Kirkland, 'NA 98033 
Tel: (206) 827-8555 
FAX: (206) 828-6102 

Wisconsin 

Beta Technology 
9401 'N. Beloit Street, 
Suite 304C 
Milwaukee, 'NI 53227 
Tel: (414) 543-6609 

Puerto Rico 

Semtronlc Associates 
Mercantil Plaza Building 
Suite 816 
Hato Rey, Puerto Rico 00918 
Tel: ( 809) 766-0700 
FAX: (809) 763-8071 

Canada 

Pipe Thompson Limited 
5468 Dundas Street 'N. 
Suite 206 
Islington, Ontario M9B 6E3 
Tel: (416) 236-2355 
FAX: (416) 236-3387 

Pipe Thompson Limited 
RR2 North Gower 
Ottawa, Ontario KOZ 2TO 
Tel: (613) 258-4067 

I ,. 



• Representatives - USA, Canada, Mexico (Continued) 

Mexico 
Panamtek 
Cienfuegos #651 
Col. Llndqulsta 
07300 Mexico, D.F. 
Tel: (1152) 5586-84 
TWX: 1773470 ONVIME 

Panamtek 
Av. Union No. 163-402 
Sector Juarez 
44100 Guadalajara, Jal. 
Tel: (1152) 3-630-3029 or 3-630-3115 
FAX: (1152) 3-630-3115 
TWX: 1773470 ONVIME 
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• Distributors 

Alabama 
Marshall Industries 
3313 S. Memorial Highway 
Suite 121 
Huntsville, AL 35801 
(205) 881-9235 

Arizona 
Insight Electronics 
1525 W. University Drive 
Suite 105 
Tempe, AZ 85281 
(602) 829-1800 

Marshall Industries 
835 W. 22nd Street 
Tempe, AZ 85281 
(602) 968-6181 

California 
Image Electronics 
1342 Bell Ave. 
Tustin, CA 92680 
(714) 259-0900 

Image Electronics 
5310 Derry, Unit X 
Agoura, CA 91301 
(818) 707-0911 

Insight Electronics 
3505 Cadillac Ave. 
Suite EL 
Costa Mesa, CA 92626 
(714) 556-6890 

Insight Electronics 
28035 Dorothy Drive 
Suite 220 
Agoura, CA 91301 
(818) 707-2100 

Insight Electronics 
6885 Flanders Drive 
Suite G 
San Diego, CA 92121 
(619) 587-0471 

Marshall Industries 
9674 Telstar Ave. 
El Monte, CA 91731 
(818) 442-7204 

Marshall Industries 
336 Los Coches Street 
Miipitas, CA 95035 
(408) 942-4600 

USA, Canada 

Marshall Industries 
9710 Desoto Ave. 
Chatsworth, CA 91311 
(818) 407-4146 

Marshall Industries 
One Morgan 
Irvine, CA 92718 
(714) 660-0951 

Marshall Industries 
3039 Kilgore Ave. 
Rancho Cordova, CA 95670 
(916) 635-9700 

Merit Electronics 
2362A Qume Drive 
San Jose, CA 95131 
( 408) 434-0800 

Western Mlcrotechnology 
6837 Nancy Ridge Drive 
San Diego, CA 92121 
( 619) 453-8430 

Western Mlcrotechnology 
1637 North Brian 
Orange, CA 92667 
(714) 637-0200 

Western Mlcrotechnology 
12900 Saratoga Ave. 
Saratoga, CA 95070 
(408) 725-1660 

Western Mlcrotechnology 
28720 Roadside Drive 
Suite 175 
Agoura Hills, CA 91301 
(818) 356-0180 

Marshall Industries 
10105 Carroll Canyon Road 
San Diego, CA 92131 
( 619) 578-9600 

Colorado 
Marshall Industries 
12351 Grant Road 
Suite A 
Thornton, co 80241 
( 303) 451-8383 

Connecticut 
Marshall Industries 
20 Sterling Barnes Park N. 
Wallingford, CT 06492 
(203) 265-3822 
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Mllgray 
378 Boston Post Road 
Orange, CT 06477 
(203) 795-0711 

Florida 
Etek Electronics 
1490 N.W. 79th Ave. 
Miami, FL 33126 
(305) 593-1188 

Marshall Industries 
4205 34th Street, SW 
Orlando, FL 32805 
(305) 841-1878 

Marshall Industries 
2700 W. Cypress Creek 
Ft. Lauderdale, FL 33309 
(305) 977-4880 

Mllgray 
1850 Lee Road 
Suite 104 
Winter Park, FL 32789 
(305) 647-5747 

Reptron 
33320 N. W. 53rd Street 
Suite 206 
Ft. Lauderdale, FL 33309 
(305) 735-1112 

Reptron 
14501 McCormick Drive 
Tampa, FL 33626 
(813) 855-4656 

Marshall Industries 
2700 W. Cypress Creek Road 
Suite C106 
Ft. Lauderdale, FL 33309 
( 305) 977 -4880 

Georgia 
Marshall Industries 
5300 Oakbrook Pkwy 
Suite 146 
Norcross, GA 30093 
(404) 923-5750 

Milgray 
17 Dunwoody Park 
Suite 102 
Atlanta, GA 30338 
( 404) 393-9666 

Marshall Industries 
1261 Wiley Road 
Suite F 
Schaumburg, IL 60195 
(312) 490-0155 



• Distributors USA, Canada (Continued) 

Reptron Massachusetts Mllgray 
3040 N. Business Park Drive Interface Electronics 3002 Greentree Exec. Campus 
Suite H 228 South Street Suite B 
Norcross, GA 30071 Hopkinton, MA 01748 Marlton, NJ 08053 
(404) 446-1300 (617) 435-6858 (609) 983-5010 

llllnols Mllgray Vantage Electronics 

Classic Components 79 Terrace Hall Ave. 23 Sebago Street 

3336 Commercial Ave. Burlington, MA 01603 Clifton, NJ 07013 

Northbrook, IL 60062 (617) 272-6800 (201) 777-4100 

(312) 272-9650 New Mexico 
Western Mlcrotechnology RAM Electronics 

Mllgray 20 Blanchard Road 9 Corp. PL 135 Virginia NE 
765 Route 83 Burlington, MA 01603 Albuquerque, NM 87108 
Suite 123 (617) 229-2615 ( 505) 262-0686 
Burnsvllle, IL 60106 

New York ( 312) 350-0490 Michigan 
Calder Electronics JACO 

Indiana 4245 Brockton Drive, S. E. 222 Andover Street 

Marshall Industries Grand Rapids, Ml 49506 Wiimington, MA 01887 

6990 Corporate Drive (616) 696-7400 (617) 273-1660 

lndlanapolls, IN 46276 
Marshall Industries Micro Genesis 

(317) 297-0463 
31067 Schoolcraft Rd. 215 Marcus Boulevard 

Livonia, Ml 48150 Hauppauge, NY 11767 
llllnols 

( 313) 525-5650 (516) 273-2600 
Reptron Electronics 
1000 E State Hwy RC Components 

Suite K 
Reptron 145 Oser Avenue 

Schaumburg, IL 60173 
34403 Glendale Hauppauge, NY 11788 

(312) 882-1700 
Livonia, Ml 46150 (516) 273-5500 
(313) 525-2700 

Marshall Industries 
Kansas Minnesota 129 Brown Street 
Marshall Industries Marshall Industries Johnson City, NY 13790 
6321 Melrose Drive 3955 Annapolis Lane (607) 798-1611 
Lenexa, KS 66214 Plymouth, MN 55447 
(913) 492-3121 Marshall Industries 

(612) 559-2211 1260 Scottsville Road 

Mllgray Reptron Electronics 
Rochester, NY 14624 

6901 W. 63rd Street 5929 Baker Road 
(716) 235-7620 

Overland Park, KS 66202 Minnetonka, MN 55345 Marshall Industries 
(913) 236-8800 (612) 938-0000 275 Oser Ave. 

Maryland 
Hauppauge, NY 11788 

North Carolina (516) 273-2424 
Marshall Industries Marshall Industries 
8445 Helgerman 5221 North Boulevard Mast Distributors 
Gaithersburg, MD 20877 Raleigh, NC 27604 95 Oser Avenue 
( 301 ) 840-9450 (919) 878-9882 P.O. Box 12248 

Hauppauge, NY 11788 

Milgray New Jersey (516) 273-4422 

DI 
11620 Parklawn Dr. Marshall Industries Mllgray 
Rm 102 101 Fairfield Road 77 Schmidt Blvd. 
Rockvllle, MD 20852 Fairfield, NJ 07006 Farmingdale, NY 11735 
( 301 ) 468-6400 (201) 882-0320 (516) 420-9600 

Vantage Electronics Marshall Industries Milgray 
6925 R. Oakland Mills Road 158 Gaither Drive 57 Monroe Ave. 
Columbia, MD 21045 Mt. Laurel, NJ 06054 Pittsford, NY 14534 
(301) 720-5100 (609) 234-9100 (716) 365-9330 
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• Distributors - USA, Canada (Continued) 

Rome Electronics 
216 Erie Boulevard, E. 
Rome, NY 13440 
( 315) 337-5400 

Vantage Electronics 
356 Veterans Memorial Highway 
Cammack, NY 11725 
(516) 543-2000 

Ohio 
Marshall Industries 
30700 Bain Bridge Rd. 
Unit A 
Solon, OH 44139 
(216) 248-1788 

Milgray 
6155 Rockside Road 
Cleveland, OH 44131 
(216) 447-1520 

Marshall Industries 
3520 Park Center Drive 
Dayton, OH 45414 
(513) 898-4480 

Reptron 
404 E. Wilson Bridge Road 
Suite A 
Worthington, OH 43085 
(614) 436-6675 

Oklahoma 
Radio Inc. 
1000 South Main 
Tulsa, OK 74119 
(918) 587-9123 

Oregon 
Marshall Industries 
8333 S. W. Circus Drive 
Beaverton, OR 97005 
( 503) 644-5050 

Western Microtechnology 
1800 N.W. 169th Place 
Suite B300 
Beaverton, OR 97006 
(503) 629-2082 

Texas 
Marshall Industries 
8504 Cross Park Drive 
Austin, TX 78754 
(512) 837-1991 

Marshall Industries 
7250 Langtry 
Houston, TX 77040 
(713) 895-9200 

Marshall Industries 
14205 Proton Rd. 
Dallas. TX 7523'1 
(214) 233-5200 

Mllgray 
17060 Dallas Parkway 
Suite 105 
Dallas, TX 75248 
(214) 248-1603 

Utah 
Marshall Industries 
466 Lawndale Drive 
Suite C 
Salt Lake City, UT 84115 
(801) 485-1551 

Milgray 
52825 South 320 West 
Suite D100 
Murray, UT 841 07 
(801) 261-1888 

Washington 
Marshall Industries 
14102 NE 21st Street 
Bellevue, WA 98007 
(206) 747-9100 

Western Microtechnology 
14636 NE 95th Street 
Redmond, WA 98052 
(206) 881-6737 

Wisconsin 
Classic Components 
2925 S. 160th Street 
New Berlin, WI 53151 
(414) 786-5300 

Marsh Electronics 
1563 S. 101st Street 
Milwaukee, WI 53214 
(414) 475-6000 

Marshall Industries 
20900 Swenson Drive 
Suite 150 
Waukesha, WI 53186 
(414) 797-8400 
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Canada 
Carsten Electronics 
3791 Victoria Park Ave. Unit 1 
Scarborough, Ontario M 1 R 3AB 
(416) 495-7705 

ITT Industries 
3455 Gardner Court 
Burnaby, B. C. VSG 4J7 
(604) 291-8866 

ITT Industries 
11680-1 ?0th Street 
Edmonton, Alberta TSS 1J7 
(403) 451-4001 

ITT Industries 
11380 Braes Ide Drive, S. W. 
Calgary, Alberta T2W 3E1 
( 403) 251-5888 

ITT Industries 
209-3521 Bth Street East 
Saskatoon, Saskatchewan S?H 
ows 
(306) 933-2888 

ITT Industries 
780 Century Street 
Winnipeg, Manitoba R3H OM1 
(204) 786-8401 

ITT Industries 
210C Colonnade Road 
Nepean, Ontario K2E ?LS 
(613) 226-7406 

ITT Industries 
2295 Halpern Street 
Ville St. Laurent, Quebec H4S 
1S3 
(514) 335-7697 

ITT Industries 
456 St. George Street 
Moncton, New Brunswick E1C 
1X9 
(506) 857-8011 

ITT Industries 
#109-11 Morris Drive 
Burnside Industrial Park, 
Dartmouth, N.S. B3B 1M2 
( 902) 465-2350 

ITT Industries 
300 North Rivermede Road 
Concord, ON L4K 274 
(416) 736-1114 

I .._ 
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• Distributors 

Milgray 
150 Consumers Road 
Suite 502 
Toronto, ON 
(416) 756-4481 

Space Electronics 
5651 Rue Ferrier Street 
Montreal, Quebec H4P 1N1 
(514) 697-8676 

USA, Canada (Continued) 

Space Electronics 
1023 Merlvale Rd. 
Toronto, Ontario MSB 1 KS 
(613) 728-7900 

Space Electronics 
3070 Klngsway 
Vancouver, B.C. VSR 5J7 
(604) 294-1166 

Space Electronics 
1023 Merivale Rd. 
Ottawa, Ontario K1Z 6A6 
(613) 728-7900 
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• Sales Office Locations - Europe 

France 
Soclete Fujitsu 
lmmeuble Le Trident 
3-5 Vole Felix Eboue 
F-941 oo Creten 
Phone: 0033-142078200 
Telex: 042-262861 
Fax· 0033- '-42077933 

Italy 
Fujitsu Mikroelektronlcs Italia 
S.R.L. 
Centro Dlrezlonale Mllanoflorl 
Strada 4 - Palazzo A/2 
20094 Assago - Milano 
Phone: 0039-28246170 
Fax: 0039-28246189 

Netherlands 
Fujitsu Mikroelectronik GmbH. 
Europalaan 6/B 
5623 LJ Eindhoven 
Phone: 040-447440 
Telex: 044-59265 
Fax: 0031-40444158 

Scandinavia 
Fujitsu Nordic AB 
Torggatan 8 
17154 Solna 
Sweden 
Phone: 0046-87646365 
Telex: 054-13411 
Fax: 046-8280345 

North Germany 
Fujitsu Mikroelektronlk GmbH. 
Lyoner Strasse 44-48 
Arabella Center 9. OG 
0-6000 Frankfurt 71 
Phone: 069-66320 
Telex: 441963 
Fax: 069-6632122 

• Representative - Europe 

Finland 
Gadelius OY 
Kauplntle 18 
00440 Helsinki 
Phone: 0035-805626644 
Telex: 057-124804 
Fax: 0035-805626196 

• Distributors - Europe 

Austria 
Eljapex Handelsges, M.B.H 
Eltnergasse 6 
1232 Wien 
Phone: 0043-222861531 
Telex: 047-112344 
Fax: 0043-222863211200 

EBV Elektronlk 
Dlefenbachgasse 35/6 
1150 Wien 
Phone: 0043-222838519 
Telex: 047-134946 
Fax: 0043-636530 

Belgium 
Erlat S.A. 
Rue des Fralslers 63 
4410 Herstal-Vottem 
Phone: 0032-41271993 
Telex: 046-41782 
Fax: 0032-41275616 

Micro Halblelter 
EBV Elektronlk 
Excelslorlaan 35 
1930 Zaventem 
Phone: 0032-27209936 
Telex: 046-62590 
Fax: 0032-27208152 
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South Germany 
Fujitsu Mlkroelektronlk GmbH. 
Arbeostrasse 5 
0-8057 Echlng bel Muenchen 
Phone: 089-3190990 
Telex: 5 213 905 
Fax: 089-31909922 

United Kingdom 
Fujitsu Microelectronics ltd. 
Hargrave House 
Belmont Road 
Maidenhead 
Berkshire SL6 6NE 
Phone: 0044-62876100 
Telex: 051-848955 
Fax: 0044-628781484 

Denmark 
Nordisk Elektronlk AS 
Transformervej 17 
2370 Herlev 
Phone: 0045-2642000 
Telex: 055-35200 
Fax: 0045-2921552 

Finland 
OY Comdax 
ltaelahdenkatu 21 
0021 O Helsinki 21 
Phone: 0035-60670277 
Telex: 057-125676 
Fax: 0035-60674666 



• Distributors - Europe (continued) 

France 
Microram 
6, Rue de Corbusier 
Silic 424 
94583 Rungis Cedex 
Phone: 0033-146868170 
Telex: 042-206952 
Fax: 0033-14505549 

DPA 
12 Avenue des Pres 
78180 Montigny le Bretonneux 
Phone: 0033-1-30575040 
Telex: 689423 
Fax: 0033-1-30571863 

Germany 
Micro Halblelter GmbH 
Jaegerweg 10 
8012 Ottobrunn 
Phone: 089-6096068 
Telex: 5213807 
Fax: 089-6093758 

Italy 
Undis Group Bologna 
Malpasse sre 
Via Baravelll, 1 
40012 Calderara de Reno 
Phone: 051-727252 
Telex: 583118 
Fax: 051-727515 

Undls Group Torino 
PCM SnC 
Via Piave 54/B 
10099 Rivoli 
Phone: 011-9532256 
Fax: 011-0534238 

Netherlands 
P & T Electronics 
Esse Baan 77 
P.O. Box 329 
2900 LJ Capell AID ljssel 
Phone: 0031-104501444 
Telex: 044-26096 
Fax: 0031-104507092 

Micro-Halbleiter 
EBV Elektronik 
Planetenbaan 2 
3606 AK-Maarsenbroek 
Phone: 0031-346562353 
Telex: 044-76089 
Fax: 0031-346564277 

Norway 
Odin Electronics AS 
EDV Griegsvei 2 
1472 Fjellhamar 
Phone: 0047-2703730 
Telex: 056-19732 
Fax: 0047-2700310 

Spain 
Comelta S.A, 
Emilio Munoy 41 
Nave 1-1-2 
28037 Madrid 
Phone: 0034-17543001 
Telex: 052-42007 
Fax: 0034-17542151 

Comelta S.A. 
C/Pedro IV 
84 5PL 
08005 Barcelona 
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Switzerland 
Eljapex AG 
Hardstrasse 72 
5430 Wettlngen 
Phone: 0041-56275777 
Telex: 045-58068 
Fax: 0041-56261486 

Sweden 
Martinsson Elektronik AB 
lnstrumentvagen 16 
12609 Hagersten 
Phone: 0046-87 440300 
Telex: 054-13077 
Fax: 0046-87443403 

United Kingdom 
Pronto Electronic Systems Ltd. 
City Gate House 
399/425 Eastern Avenue 
Gant Hills 
llford 
Essex IG2 6RL 
Phone: 0044-15546222 
Telex: 051-8954213 

Hawke Components 
Amotex House 
45 Hanworth Road 
Sunbury on Thames 
Middlesex 
TW16 5DA 
Phone: 0044-19797799 
Telex: 051-923592 
Fax: 0044-932787333 



FUJITSU MICROELECTRONICS, INC.: . 

3545 North First Street, San Jose. CA 95134, U.S A 
· ·"\ Phone· (408) 922-90?.o Telex: 910 3380190 


