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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.



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/Ds 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

Operational
Amplifiers
Fujitsu Equiv. Power No. of
Part No. Description Features Prod. Supply (V) Package Pins
Low Offset
MB3603 ~ Single Wide Common  pA741  +15, -15  Caramio DIF 14
Mode 1/P
Low Offset
MB3609  Single Wide Common  pA741  +15, -15  Ceramic DIP- 8
Mode 1/P Plastic DIP 8
GBW = 300MHz,
MB3604  Single with Buffer T —  +12,-6  Goamie P 18
(50mA) a
Plastic DIP 14
MB3614 Quad m:’:e?‘;?m" LM324 +3--30 Ceramic DIP 14
Plastic Flatpak 14
Low Crossover . Plastic DIP 14
MB381S  Quad Distortion MC3303  +3 - +36 Plastic Flatpak 14
JFET Input, Plastic DIP 8
MB47082 Dual I = 30pA, TLO82 1.5~ 15 Plastic Flatpak 8
SR = 2V/psS siP 9
Plastic DIP 8
MB47358 Dual Low Crossover | y3sg  +3 - 30 pyastic Flatpak 8
Distortion +1.5 ~ +15
siP 9
Plastic DIP 8
MB47833 Dual Low RolSe, o LM833  15-415  Plastic Flatpak 8
siP 9
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Edition 1.0
OPERATIONAL AMPLIFIER
The Fujitsu MB3603/3609 are high gain monolithic operational amplifiers. PN

The MB3603/3609 are suitable for industrial measurement instrument or e -
controller because of low offset voltage, high input impedance, wide common- e
mode input voltage range and wide output voltage range.

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

® Not required frequency compensation MB3603
® On-chip protection circuitry

® Adjustable offset voltage

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

PLASTIC PACKAGE CERAMIC PACKAGE
® Low power dissipation DIP-08P-M01 DIP-08C-CO1

MB3609
® No latch up

® Pin assignment: MB3609 same as uA741

PIN ASSIGNMENT

MB3603
N[ 14 Jnc
ABSOLUTE MAXIMUM RATINGS (See NOTE) (Tq =25°C) ne [z 13[Jne
Rati Symbol Val Uni OSSEEIEB r2pive
ating ymbol alue nit -INE4 1T Vee
Power Supply Voltage Vee +18 \% +IN E:5 |E 119 TJouT
vee []6 ] OFFSET
Power Supply Voltage Vee -18 \% NuLL2
Nc []7 8" INC
Differential Input Voltage Vio +30 \%
MB3609
Common-mode Input Voltage V, +15 \ OFFSET
R 8[Inc
Power Dissipation Po 500 mW ~IN EZID‘L:, Vee
3 6
o
Storage Plastic -55t0 125 °c s out i,
v 4 5[OFFSE
Temperature ] Tste N ee] ]NULL2
Ceramic -65 to 150 C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM I‘r;:'sdz‘;:isfoé::::;ecﬁ:':royhgghpsr;tt?g‘v;?te_
RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised
the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid

. . . application of any voltage higher than maxi-
sheet. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance
periods may affect device reliability. circuit.
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MB3603 FUJITSU
MB3609 [l
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Value Unit
Power Supply Voltage Vee 6to 15 v
Power Supply Voltage Vee -6 to -15 \
Operating Temperature Ta ~-20 to +75 °c

DC CHARACTERISTICS

(Vce = +15V, Vgg = -15V, Ta =0 to 70°C)

Value
Parameter Symbol Condition Unit
Min Max
Input Offset Voltage Vio Rs = 10k2, Vo =0 10 mV
Input Offset Current lio Vo =0 220 nA
Input Bias Current I Vo =0 600 nA
Voltage Gain Ay Ry =2k, Vo =+10V 15,000
Common-mode Rejection Ratio CMRR V, =47.6V 70 dB
Power Supply Rejection Ratio SVRR 2\5/:513';%\/A,\</C§ :02'5‘/' 150 uv/v
Maximum Output Voltage Vowm Ry =2kQ +10 \Y
Common-mode Input Voltage Vem +12 \Y
Power Supply Current Isup Vo = 3.1 mA
Input Resistance Rin 300 k2
AC CHARACTERISTICS (Vg = 15V, Vg = 15V, Ta = 25 £ 2°C)
Value
Parameter Symbol Condition Unit
Min Max
Frequency Bandwidth BW Ry = 2kQ 100 kHz
Slew Rate SR Ry =2kQ, Vg =110V 0.1 Vius
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n TYPICAL CHARACTERISTICS CURVES

Fig. 2 — OPEN LOOP VOLTAGE GAIN Fig. 3 — OUTPUT VOLTAGE vs. POWER
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OUTPUT VOLTAGE Vg (Vp.p)

OUTPUT VOLTAGE Vg (Vp p)

MB3603 FUJITSU
MB3609 N
Fig. 7 — OUTPUT VOLTAGE vs. Fig. 8 — OPEN LOOP VOLTAGE GAIN
LOAD RESISTANCE vs. FREQUENCY
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FUJITSU MB360
(T MB3609

n PACKAGE DIMENSIONS  ssscs

S e Y ks O s I e O ol B s

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

woez | LILILI LI LILIL

___———" 15° MAX
.244:,010 .300£.010
(6.20£0.25) (7.62£0.25)

©FUJITSU LIMITED 1987 D14010S-3C

7701898 .010£.002
+0.20 0.25z0.
(19.5515:20) (0.25+0.05)
.085:.010
(2.15:0.25)
D .172(4.36)MAX
.020(0.51) | .118(3.00IMIN
MIN
+A012
.100(2.54) I l 0607, .018+.003
TYP (1. 52+° 30, (0.46+0.08) Dimensions in

inches (millimeters)

1 1 1.

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

R.025(0.64)
REF

™

BE

0°to15°

248%:912 3117818
6.30%339) (7. 90338)

.300(7.62)TYP

+.028
.7607 6556

| NN Ry SR [ NN g SN g SN S R S

+0.71
060?982 (19.30*37h

+0.05
(1521393

094(2.39)

- “TMAX

.005
! 018?503 .032(0. 31)‘

_r_ ‘ .200(5.08)MAX

032:.012 |.134:.014
(0.81+0.30) | (3.40:0.36)

.100+.010

(0.46%333 BRAG
600(15.24)

(2.564+0.25)

REF
© FUJITSU LIMITED 1987 D14005S-2C

] 4

0.25+3:39)

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS  wese00 n

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-08P-MO01)

i
i'\_l l__n_l I_n_| I_l'l " 15°MAX

INDEX T

.244+.010

N (6.20+0.25)

.300(7.62)TYP

O] —
.010£.002
+.014 3707018 {0.25:0.05)
035 f——— - ——]
P90_012 +0.40
+0.35 (9~40_o_30)
(08973
— .100(2.54)TYP
7 .172(4.36)MAX
1020(0.51) | -118(3.0)MIN
+.012
039" MIN
-0
+0.3 .018£.003
(099 5™ 4_‘ L (0.46+0.08)
.0603?12 11.52tg'3) Dimensions in
inches (millimeters)

©FUJITSU LIMITED 1987 D08006S-2C
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PACKAGE DIMENSIONS

(MB3609)
8-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No. : DIP-08C-C01) l
_ / 0°to 15
A r1rrm | 1 ’
R.025(0.64)REF
248+ .012 .3114‘.014
To0e 1000 300(7.62)TYP
(6.307079) (7.90%5:32)
O - T /
+.020 -
-380_ .004 004
.
(9.6579:30) ©+ o0n 0107994
.060 70.10
0501.27) | e 202 (0.25 4 05)
MAX (1521393
sl T H H 200(5.08)
‘ MAX
+.005 .134£.014
LB—Q_OE.. | .032£.012 | (3.40+0.36)
(04678 (1)3) J (0.81+0.30)
.100+.010 | 032(0.81)
(2.54:0.25) ' ' TYP
.300(7.62)REF i?\lcmh:gs(lr?\?lsli‘v:eters)
© FUJITSU LIMITED 1987 D08004S-2C
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L HIGH FREQUENCY

FUJITSU OPERATIONAL

[T AweRER

MB3604

HIGH FREQUENCY OPERATIONAL AMPLIFIER

The Fujitsu MB3604 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.

December 1987
Edition 1.0

PLASTIC PACKAGE
DIP-16P-M04

ABSOLUTE MAXIMUM RATINGS (See NOTE) (Ta = 25°C)
Rating Symbol Value Unit
Power Supply Voltage Vee +14 \Y)
CERAMIC PACKAGE
Power Supply Voltage Vee -7 \% DIP-16C-C01
Differential Input Voltage Vip 5 \
PIN ASSIGNMENT
Common Mode Input Voltage V, -7to+1.4 \)
Output Current lo 10 mA

Collector-Emitter Voltage

for Buffer Transistor Veeo 21 v
CoI|e(?tor Current for Buffer e 50 mA
Transistor
Power Dissipation Pp 500 mW
Ceramic -65 to +150 °c
Storage Temperature Tsta -
Plastic -55 to +125 °c

E1 [ ~ 16[ ] -IN
e2 ]2 15[ ] +IN
c1 3 14[ ] Fc2
Vee [ |4 13[ ] Fc3
FC E 5 TorVIER 12% FC5
ouT [ ] Vee
8-8 [] [ ] Fca
BE[ |8 9[]sC

o
-

~
(=]

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.

1-9
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FUJITSU

IR - MmB3604
Fig. 1 — MB3604 EQUIVALENT CIRCUIT
! )¢ 1) Vee
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Fc1 (s . NL x

E2 (9) BC
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@
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e B-E

] @ vee

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Power Supply Voltage Vee +12+5% \%
Power Supply Voltage Vee ~6+5% \%
Operating Temperature Ta -20 to +75 °c
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FUJITSU
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ELECTRICAL CHARACTERISTICS-1 . 1
(Vee = +12V, Vgg = -6V, Ta = 010 70°C)

Value
Parameter Symbol Condition Unit
Min Max

Input Offset Voltage Vio Rs = 5082 6.0 mV
Input Offset Current lio 5.0 HA
Input Bias Current 1y 20 HA
Voltage Gain Ay R, >5k&2 60 dB
Common Mode Rejection Ratio CMRR Rs =500 70 dB
Maximum Positive Output Voltage Vom(+) Vin =0.1V 4.0 Y
Maximum Negative Output Voltage Vom (=) VN =0.1V 5.5 Y,
0dB Frequency fo Rg =508, R =50Q2 90 MHz
Input Resistance Rin f=1kHz 3.0 k)
Power Supply Current Isup(+) 9.0 mA
Power Supply Current Isupl-) 6.7 mA
Colle(ftor Cutoff Current for Buffer | Voo = _
Transistor cBO cB =18V, g =0 2.0 MA
DC Current Gain for Buffer Transistcr hee Veg =6V, Ic =20mA 40 200

ELECTRICAL CHARACTERISTICS-1I (Vec =+12V, Vge = -6V, Ta = 25°C)

Value
Parameter Symbol Condition Unit
Min Max

Output Resistance Ro f=1kHz 200 Q
3dB Frequency fc Rs = 5082, R =50Q2 1 MHz
Slew Rate SR Ay =1,R, =500 10 V/us
Current Gain-Bandwidth Product
for Buffer Transistor fr Vee =6V, Ic =20mA 300 MHz
Collector Capacitance for Buffer c Vce =6V, Ig =0A, 5 E |
Transistor ob f= 1MHz P [
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n MEASUREMENT CIRCUT DIAGRAM

Fig. 2 — 0dB FEEDBACK AMPLIFIER Fig. 3 — 20dB FEEDBACK AMPLIFIER

Cs

1kQ

1k

Fig. 4 — LOW FREQUENCY

FEEDBACK AMPLIFIER PIN CONNECTION FOR Fig. 2 to Fig. 5
R
e 60002
OUTPUT
Fig. 5 — FREQUENCY CHARACTERISTICS Fig. 6 — POWER SUPPLY VOLTAGE vs. VOLTAGE
MEASUREMENT CIRCUIT GAIN MEASUREMENT CIRCUIT
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ELECTRICAL CHARACTERISTICS CURVES

Fig. 8 — 20dB FEEDBACK AMPLIFIER
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n PACKAGE DIMENSIONS

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

ST
mwoex. [ 01 [ [ 1 ] B MAX

f
(ezggi(?;g) .300 (7.62) TYP
g l |
INDEX-2
R )
e 770*-00%8 (19.56*0:2) — | 025:008)
039! 912

et e T e
“]/ [=—.050(1.27)MAX (0.99t8.3,

7 172(4.36)MAX

.118(3.0)MIN
.100(2.54) .018+.003
.020(0.51)MIN
TYP - 060*:012 10.46+0.08) 051
. -0 Dimensions in
(1 52+0.3) inches (millimeters)
-0

© FUJITSU LIMITED 1986 D16033S-2C




PACKAGE DIMENSIONS

MR
FUJITSU

MB3604 il

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-16C-C01)

R.025(0.64)
REF

0°t015°
I e e s e s I s 1—,/ '
!

,248+'°12 311+.014

~-.004 ° -.006
(6.30 7039 (7.9070.36) .300(7.62) TYP
: -0.10 vY-0.15

J

LT J IO T4

+.028 +0.71
780 _ 006 (1930 15! 010+90%
—={ |=—.050(1.27) MAX 10.10
(0'25-0405'
’_ r .200(5.08)MAX
.134£.014
(3.40+0.36)
.100+.010 .032(0.81) 0325.012
B *.
(2.54+0.25) TYP (0.81:0.30)
060+:002 .700(17.78)REF L ! ' oi . .
) 004 imensions in
505 — .018izgg§(0.46j8:;§) inches (millimeters)
(1.52_0 10)
©FUJITSU LIMITED 1987 D16011S-2C
The information contained in this document does not convey any given. The information contained in this document has been carefully-
license under copyrights, patent rights, software rights or trademarks checked and is believed to be reliable. However, Fujitsu assumes no
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are responsibility for inaccuracies. Fujitsu reserves the right to change
included as a means of illustrating typical applications. Complete products or specifications without notice.

information sufficient for construction purposes is not necessarily
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AR

MB3614

QUAD OPERATIONAL AMPLIFIER

No phase compensation requir
Wide power supply voltage
Single power supply
Dual power supplies
Wide input common mode range
Low power supply current

Low Input Offset Voltage

ed

+3 to +30 V
+1.5 to 15V

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 power supply current.
MB3614 can be high density mounted because it integrates
4 circuits in DIP/FPT 14-pin package.

0 to (Vgg-1.5) V

0.8 mA typ.

2 mV typ.

ABSOLUTE MAXIMUM RATINGS (See NOTE)

TS541-A873
March 1987

PLASTIC PACKAGE
DIP-14P-M02

CERAMIC PACKAGE
DIP-14C-C04

PLASTIC PACKAGE
FPT-14P-M01

PIN ASSIGNMENT

(ToP ViEW)
Rating Symbo1l Value Unit wr a0 = aor o
Power Supply Voltage Vee 32 v "“Eﬂ &E“”
+IN A3 ] 12 +in 0
Differential Input Voltage ViD 32 Vv = 2
voe [ e
Common Mode Input Voltage V1 -0.3 to +32 \ . n
Power Dissipation Pp 570 mW i A @E_M
Operating Temperature TA -20 to +75 °c e s (7] oo <
Storage Plastic Tste | -55 to +125 | °C
Temperature
Ceramic Tste | -65 to +150 | °C

periods may affect device reliability

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

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

ouT

-IN

+IN o
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ELECTRICAL CHARACTERISTICS

(Vee=5V, Tp=25°C)

Value

Parameter Symbol Condition Ve Tvp Max Unit
Input Offset Voltage Vio 2 7 mV
Input Offset Current I1g 5 50 nA
Input Bias Current I1 x 45 | 250 nA
Power Supply Current Icc RL= o0 0.8 2.0 mA
Input Common Mode Voltage VeM 0 Vee-1.5 \
Voltage Gain Ay RL>2k@ 25 100 V/mV
VoH Vee=30v, Ri=2ke 26 28 v
Output Voltage
VoL Vee=sv, RLs<ioke 5 20 mV
Isource | Vec=15v, VIN*=1v 20 40 mA
Output Current
IsiNKk | Vee=15v, VIN-=1V 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.

Fig.4-Input Bias Current vs.
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PACKAGE DIMENSIONS

INDEX-1

INDEX-2

14-LEAD PLASTIC DUAL IN-LINE PACKAGE

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

A

el Nl B s s Bl e
.234(5.95) .290(7.37)
.254(6.45) .310(7.87)
/
I I LI LI L]
.756(19.2) .008(0.20)
.780(19.8) .012(0.30)
.074(1.88)
.094(2.38)
Jj\ .172(4.36)
020MIN |-118(3.0)MIN
(0.51)

.100(2.54) .060(1.52) .015(0.38)

TYP

T .072(1.82) .021(0.54)

©1986 FUJITSU LIMITED D14010S-2C

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS

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

| o S s S o S s B e NN e WS s |

e

0° to 15°

R.025 (0464)(
REF

.300(7.62)TYP

.264(6.71) .305{7.75)
.281(7.15) .325(8.26)
J

IT_]I_IL_]l_JI_Jl_Il_l

.758(19.15)
.788(20.02)
.056(1.42) .094(2.39)

—— LA L Ll ——
.062(1.58) MAX
.200(5.08)MAX

020(0.51) -120(3.05)

‘050(1.27) -150(3.81)
I .015(0.38) .032(0.81 )‘ .090(2.29)
.023(0.58) ’ TYP .110(2.79)
| 600(15.24)REF

© 1986 FUJITSU LIMITED D14006S-1C

.008(0.20)
.014(0.36)

Dimensions in
inches {millimeters)
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PACKAGE DIMENSIONS

14-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-14P-MO01)

382(9.7)
409(10.4) 002(0.05)
MIN
5 |ISTAND OFF)
RAARAARAA view A
~ 1™
- .008(0.2)
.291(7.4)
INDEX 323(8.2) .260(6.6)
197(5.0) .283(7.2) ¢
.220](5.6) ) 7 oaolos)
'\/»‘\ __1|_.007(0.18)
H H HE H H H Al a .012(0.3) MAX
B N .028(0.7)
.024(0.61 ~4-~ ﬁf}‘(o»ﬁm
039(1.0
.050(1.27)| .014(0.35) 038(1.0) :005(0.13)
TYP T 022(0.55) .008(0.20)
.085(2.15)
MAX

©198L FUJITSU LIMITED F14003S-1C
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TS537-A872
(T MB3615 February 1987

FUJITSU
R 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.

PLASTIC PACKAGE

DIP-14P-M02
+ No phase compensation required

+ Wide power supply voltage

Single power supply : +3 to +36 V
Dual power supplies : +1.5 to +18 V
« Wide input common mode range : Vgg to (Vgg-1.5) V
o Low power supply current : 2 mA typ. PLASTIC PACKAGE

FPT-14P-M01
e Low Cross—over distortion

PIN ASSIGNMENT
ABSOLUTE MAXIMUM RATINGS (See NOTE)

(TOP VIEW)
Rating Symbol Value Unit out-a[l] 1] ouT-D
* —IN—AE A -1__3]-1N'D
Power Supply Voltage Vee 36 \
* ~1n-a[3] [12] <15-D
Differential Input Voltage | VID 36 v
" vee [3] 1] oxp
Input Common Mode Voltage Vi -0.3 to +36 \ (Vee)
f!N'BE o] -18-C
s s s p
n 570
Power Dissipatio D mW s [oH 55 ] -1
. T _ o
Operating Temperature A 20 to +75 C out-8[7] Tlout-c
Storage Temperature TsTe -55 to +125 °C
NOTE: * Single Power Supply.
Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the
. . . inputs against damage due to high static volt-
RATI»NGAS'are exceedeq. Fupctlonal opera'tlon shoul'd be restru':ted to ages or electric fields, However. it is advised
the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid
sheet. Exposure to absolute maximum rating conditions for extended application of any voltage higher than manxi-
periods may affect device reliability. mum_ rated voltages to this high impedance

circuit.
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Fig.2- EQUIVALENT CIRCUIT
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ELECTRICAL CHARACTERISTICS (Vgg=+15V, Vpg=-15V, Tp=25°C)

iyt Value .
Parameter Symbol Condition Win Typ Wax Unit
Input Offset Voltage V1o 2 7 mV
Input Offset Current I10 5 50 nA
Input Bias Current S 45 250 nA
Power Supply Current Icc RL=c0 2.0 4.0 mA
Input Common Mode Voltage | VcM VEE Vee-1.5 v
Voltage Gain Ay RL>2ke 20 100 V/mV
VoH RL=2ke 10 12 v
Output Voltage
VoL RL=10kg +12 13 v
ISOURCE 10 40 mA
Output Current
ISINK 10 20 mA
Common Mode
Rejection Ratio CMRR 70 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.
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TYPICAL CHARACTERISTICS CURVES

Fig.3- Power Supply Current vs.
Power Supply Voltage
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Fig.5- Voltage Gain vs.
Power Supply Voltage
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PACKAGE DIMENSIONS

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

woexs LALICICICCI0

.234(5.95)
.254(6.45)

wosia | LJ LJ LI LT LI LTL]

15_° MAX

I

.290(7.37)
.310(7.87)

.756(19.2) .008(0.20)
.780(19.8) 012(0.30)
.074(1.88)
.094(2.38)
.172(4.36)
020MIN |-118(3.0)MIN
(0.51)
.100(2.54) , I .060(1.52) .015(0.38)
TYP ’ 7.072(1.82) .021(0.54)

©1986 FUJITSU LIMITED D14010S-2C

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS

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

.382(9.7)

408(10.4) .002(0.05)
MIN
5. |ISTAND OFF)
RAAAARASHA ~
,\L
291(7.4)
INDEX .323(8.2) .2601(6.6)
.197(5.0) .283(7.2)
.220(5.6)
‘ SN
H H H E H H H Al Si—1L 012103
) \ .028(0.7
024006724 8(0.7)
1039(1.0)
.050(1.27) .014(0.35) |} -005(0.13)
TYP T .022(0.55) .008(0.20)
.085(2.15)
MAX

©198L FUJITSU LIMITED F14003S-1C

VIEW A

g f .008‘(0.2)

1

)

7 1
.020(0.5)
.007(0.18)

MAX
027(0.68)

MAX
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L TS556-A876
FUJITSU June 1987

T 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 PLASTIC PACKAGE
bipolar transistor. SIP-9P-M01
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.

PLASTIC PACKAGE
» Compatible with TL082 DIP-8P-MO1

« Wide operating power supply voltage : #5V to 15V

« Fast slew rate : 13V/us typ.

» Low input bias current : 30pA typ. S
PLASTIC PACKAGE

» Wide frequency bandwidth : 3MHz typ. FPT-8P-M01
e On—chip internal frequency compensation PIN ASSIGNMENT
e Low noise (FRONT VIEW)
[5] vor
8] ouT-B
S
ABSOLUTE MAXIMUM RATINGS (See NOTE) (Tp=25°C) (6] +1v-B
- - 5] Ve
Rating Symbol Value Unit ] +1vea
Vee +18 v ﬁ% vt
Power Supply Voltage
VEE -18 v [ Vee
Differential Input Voltge| Vip +30 v (TOP VIEW)
Common-mode Input Voltage| Vi +15 v ovt-a[1] *Vee
-in-a [z / (7] out-B
Power Dissipation Pp 350 (TA<55°C) | mW +IN-A [3 (6] -IN-B
Vee [4 5] +IN-B
Operating Temperature Ta -20 to 75 °cC
Storage Temperature TsTG =55 to 125 °c
This device contains circuitry to protect the
NOTE:  Permanent device damage may occur if ABSOLUTE MAXIMUM | inPuts against damage due to high static volt-
RATINGS are exceeded. Functional operation should be restricted ?3:: i;r':!:;tr;:refclggsién':ogzvet;'ke!‘n Istoadav\;f:g
to the conditions as detailed in the operational sections of this data application of any voltage higher than maxi-
cheet mum rated voltages to this high impedance
" circuit,
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Fig.1 - MB47082 EQUIVALENT CIRCUIT
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Pawer Supply Voltage Vee,VEE 5 to %15 Vv
Operating Temperature TaA -20 to +75 °C

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Condition Value Unit
Min Typ Max

Input Offset Voltage Vio Rg<50Q 5.0 |15.0 mA
Input Offset Current I1o 5 200 pA
Input Bias Current Iy 30 400 pA
Common-mode Input Voltage VeMm +10 )
Common-mode, Rejection Ratio CMRR Rg<10kS 70 86 dB
Power Supply Voltage
Rejection Ratio SVRR Rg<10kQ 70 86 dB
Voltage Gain Ay R =2kQ 25 200 V/mV
Power Supply Current Icc 3.5 5.6 mA
RL218kQ #12  |#13.5 v
Maximum Output Voltage VoM
RL22kQ +10 +12 v
Isource | Vo=VEE -25 -10 mA
Output Current
Isink | Vo=Vee 25 40 mA
Frequency Bandwidth BW Ry =2kQ 3.0 MHz
Slew Rate SR Rp=2kQ,C=100pF ,Ay=1 13 V/us
Channel Separation CS f=1kHz 120 dB
Equivalent Input Noise Voltage| VNI f=1kHz,Rg=100Q 25 nWHz
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ELECTRICAL CHARACTERISTICS CURVES

VOLTAGE GAIN Ay (dB)

INPUT BIAS CURRENT I (pA)

OUTPUT VOLTAGE Vg (Vp-p)

FIG.2 - VOLTAGE GAIN VS. FREQUENCY
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OUTPUT VOLTAGE Vg (Vp-p)

INPUT BIAS CURRENT I (pA)
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FIG.3 - OUTPUT VOLTAGE VS.
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ELECTRICAL CHARACTERISTICS CURVES (Continued)

Hz)

INPUT NOISE VOLTAGE Vyp (n

POWER SUPPLY CURRENT I (mA)

FIG.8 - INPUT NOISE VOLTAGE VS.
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PACKAGE DIMENSIONS

8-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-08P-MO01) l
bracar] 15" max
INDEX t
.234(5.95) .290(7.37)
N .254(6.45) 310(7.87)
.354(9.0) .008(0.20)
.386(9.8) .012(0.30)
.023(0.59) . .100(2.54)
.049(1.24) TYP
7 .172(4.36)MAX
020(0.51) |-118(3.00MIN
MIN i
.039(0.99) __] l_ .015(0.38)
.051(1.29) .021(0.54)
.060(1.52) Dimensions in
072(1.82) inches (millimeters)
©1985 FUJITSU LIMITED D08006S-1C
8-LEAD PLASTIC FLAT PACKAGE
(CASE No. : FPT-08P-M01)
.232(5.9)
.260(6.6) .002(0.05)
MIN
(STAND OFF)
Jl
. / Details of A’ part
/ E—
—— .008(0.2)
291(7.4)
INDEX 323(8.2) .26026.6)
.197(5.0) 283(1.2) 7 1
.220(5.6) .0201(0.5)
- 007(0.18)
[ [ MAX
II \\ A
H H H H LTSy 012(0.3) £027(0.68)
|t .028(0.7) MAX
024008) “1[l. f
050(1.27) 014(0.35) 039(1.0) "005(0.13)
TYP .022(0.55) .008(0.20)
: .085(2.15)
MAX
Dimensions in inches
©1986 FUJITSU LIMITED F08002S-1C (millimeters)
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PACKAGE DIMENSIONS

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

.858(21.80) 122(3.1)MAX
C.039(1.0) .884(22.45)
N\
K-j
- INDEX
.226(5.75)
.246(6.25)

.307(7.8)MAX

| | I
|_.008{0.20)
098(2.5)MIN L—‘_—————.012(0.30)
:039(1.0) L ‘ .
.051(1.3) .100(2.54) RYP

.047(1.2) .017(0.42)
.059(1.5) .023(0.58)
©1986 FUJITSU LIMITED S09002S-1C

Dimensions in
inches (millimeters)
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FUJITSU OPERATIONAL

AMPLIFIER
KB TSI

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 +156V

® \Wide output voltage range
® No cross-over distortion

® Fast slew rate — 2V /us typ.

ABSOLUTE MAXIMUM RATINGS (see NOTE) {Ta =25°C)
Rating Symbol Value Unit
Power Supply Voltage Vee 36 \Y
Differential Input Voltage Vip 36 \
Common-mode Input Voltage | Vcm -0.3 to +36 \%
Power Dissipation Po 350 (TA < 55°C) mW
Operating Temperature Ta -20 to +75 °c
Storage Temperature Tsta -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.

1-36

MB47358

July 1988
Edition 2.0

PLASTIC PACKAGE
SIP-09P-MO01

PLASTIC PACKAGE
D!P-08P-M01
FLAT PLASTIC PACKAGE See Page 7

PIN ASSIGNMENT
(FRONT VIEW: SIP)

9] Vee
8] ouT-B
7 ] -IN-B
6] +IN-B
5] GND
4] +IN-A
3] -IN-A
2 ] OUT-A

(1] Vee

(TOP VIEW: DIP, FPT)
OUT-A Ef IE \ 8] Vee
~IN-A [ 2} T &7_‘] ouT-B
+IN-A 3] T 5] -INB
GND (4] (5] +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.




IR

FUJITSU
WM  mB47358

Fig. 1 — MB47358 EQUIVALENT CIRCUIT
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FUJITSU

MmB47358 [l
Bl RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Value Unit
3t0 30
Power Supply Voltage Vee \Y
+1.5to +15
Operating Temperature Ta -20 to +75 °c

RECOMMENDED OPERATING CONDITIONS

(Ta =25°C, Ve =5V)

Value
Parameter Symbol Condition Unit
Min Typ Max
Input Offset Voltage Vio - 2 7 mV
Input Offset Current lo - 5 50 nA
Input Bias Current (M - 45 250 nA
Power Supply Current lee R =90, Vg =5V - 20 3.0 mA
Common-mode Input Voltage Viem 0 - Vee-1.6 \
Voltage Gain Ay RL = K 2k§2 25 100 - V/mv
Common-mode Rejection Ratio CMRR 65 85 — dB
I;ovx{er Supply Voltage Rejection SVRR 65 100 _ dB
atio
Ry =2kQ2 35 4.1 - \Y
Von
RL = 10k§2 4.0 4.2 - \
Output Voltage
Isink < 60uA - 0.2 0.4 \Y
Vou
Isink < 2mA - 0.8 1.5 \
R 2> 10k, Voo =£16V | +12 +14 — \Y
Maximum Output Voltage Vowm
R =2k&2, Ve =215V 10 — - \Y
V|N+ =1V, VIN— =0V,
Isource Vee = 15V 20 40 - mA
Vine =0V, Viy_ =1V,
Output Current Ve = 16V 10 20 mA
Isinx \ ov, VvV v
N+ T UV, Vin_ = 1V,
Vo = 0.4V 60 150 BA
Channel Separaticn CcSs f=1kHz — 120 - dB
Slew Rate SR Ry =2kQ — 2 — V/us

NOTE: A direction of the input blas current flows from IC because first input transistor consists of PNP.
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U mB47358

ELECTRICAL CHARACTERISTICS CURVES

INPUT BIAS CURRENT I, (nA) POWER SUPPLY CURRENT lIcc (mA)

OUTPUT VOLTAGE Vg (V)

Fig. 2 — POWER SUPPLY VOLTAGE
vs. POWER SUPPLY CURRENT

¢ [
Ta =-30°C
3 2:5"(:-
L

—

| =

1

0 10 20 30 40

POWER SUPPLY VOLTAGE V¢ (V)

Fig. 4 — TEMPERATURE
vs. INPUT BIAS CURRENT

40
Vce =30V
30 }\
—
Vee =5V | ———
20
10
0
~30 0 50 100

TEMPERATURE T4 (°C)

Fig. 6 — PULSE RESPONSE

8 T T
Vee =5V, R = 2k

=

0 1 2 3 4
RESPONSE TIME t (us)
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OUTPUT VOLTAGE Vg (V)

OUTPUT VOLTAGE Vg (Vpp)

Fig. 3 — OUTPUT CURRENT
vs. OUTPUT VOLTAGE

6[ T I 1

TA = 25°C, Vge = 5V
5 — |
SOURCE

: N

\
1 SINK
(

01 05 1 5 10 50
OUTPUT CURRENT Ig (mA)

Fig. 5 — FREQUENCY
vs. OUTPUT VOLTAGE

30

Vee = 15V, R = 2kQ

20

10 100 Tk 10k 100k 1M
FREQUENCY f (Hz)
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FUJITSU

MB47358 Il
PACKAGE DIMENSIONS
9-LEAD PLASTIC SINGLE IN-LINE PACKAGE
(CASE No.: SIP-09P-M01)
8767008 (28550.29)
(22.2573:3%)
—
7 ]
INDEX 236£.010
(6.00+0.25)
307(7.80)MAX
B |
010¢.002
.098(2,50)MIN ——Lm)

1.0010-30 +.012 .020+.003
(1.002577) 0475~ (0.50:0.08)
(1.20*3-39)

©1988 FUJITSU LIMITED S09002S-3C

'039tb01 ’ J L J L
—_—— .100(2.54)TYP

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (continued)

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

[‘-{ l—“—l l—"] r"l ‘\15°MAX

INDEX

.244+.010

Tb 6 .ZOIO. 25)
JLICI]

.300(7.62)TYP

.010%.002
035+014 .370:”-3}2 D10:002
o roas (9.4070-40,
(0.89%5:35) 40_930
=02 100(2.54)TYP
i 172(4.36)MAX
1020(0.51) | -118(3.0)MIN
039" 012 a2l

T3 . L018%.003
(09975 —»l L (0.46+0.08)

060" 1% (15233

Dimensions in
inches (millimeters)

© 1987 FUJITSU LIMITED D08006S- 2C
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MB47358

IR
FUJITSU

(AN

.0315+.008
(0.80.2)

©1987FUJITSU LIMITED F08002S-2C

.085(2.15)MAX

FPT-08P-MO1
8-LEAD PLASTIC FLAT PACKAGE
010 (CASE No. : FPT-08P-M01)
+ .|
2507000
+0.25,
(6.3579-29) 1002(0.05)
-0.20 MIN
J (STAND OFF)
A H
.008(0.2)
307:.016
INDEX (7.8+0.4) .zssj:gég
209:.012 +0.40
(5.30+0.25) (6.8075:30) 200051
007(0.18)
“MAX
H H H ﬁv———— .020+.008 .027(0.68)
0.5:0.2 MAX
018£.004 1 (0.5:0.2)
.050(1.27)L _] (0.45:0.10) s
TYP ' ' ’ +
-008_ 501
+0.05
(0.157353)

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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[T AMPLIFIER

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.

e Wide Power Supply Range: +1.5V to +16V
e High Slew Rate: 7 Vius

e Low Input Noise Voltage: 4.5 nV/\/H_z

o 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 Y
Differential Input Voltage Vo 130 A
Common Mode Input Voltage \ +15 v
Power Dissipation Ps 350 (T,<55°C) mw
Operating Temperature Ta -30 to +85 °C
Storage Temperature Tsta -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 Microelectronics, Inc.
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MB47833

May 1988
Edition 1.0

PLASTIC PACKAGE
DIP-08P-M01

PLASTIC PACKAGE
FPT-08P-M01

PLASTIC PACKAGE
SIP-09P-MO01

PIN ASSIGNMENTS

(Top View)

OUTA [ 1

8] Vec

-IN A [Z& 7] outB

+IN A EL&JE -INB
sl —|

Vee [ 5] N B

DIP-08P-M01
FPT-08P-MO1

Front View)

far

OuUT B
-IN B
+IN B
VEe
+IN A
-IN A
OUTA

H M o M

Vee

SIP-09P-MO01

This devize 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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FUJITSU

mB47833 MMM
Parameter Symbol Value Unit
Power Supply Voltage Veo +1.5 to £15 \
Vee
Amblent Operating Temperature Ta -30 to +85 °C
(Vec = +15VY, VEg = -15V, Ta = 25°C, unless otherwise noted.)
Value

Parameter Symbol Conditions Minimum Typical Maximum Unit
Input Offset Voltage Vio 0.3 5.0 mV
Input Offset Current o 10 200 nA
Input Bias Current IINn 500 1000 nA
Common Mode Input Voltage Vem +12 +14 \
(R::trir:)mon Mode Rejection CMR 80 100 B
Supply Voltage Rejection SVR 80 100 dB
Ratio
Voltage Gain Ay R_ = 2kQ) 90 110 dB
Power Supply Current lcc 5.0 8.0 mA
Maxi o Vol v R > 10kQ +13.5 \

aximum Output Voltage oM AL> 2k p 134 v
Gain Bandwidth Product GBW R, = 2k}, f = 100kHz 15 MHz
Slew Rate SR R = 2602, C = 100pF 7 V/pS
Ay =1
Channel Separation cs f = 1kHz 120 dB
NAB, JISA

i . v

Input Noise Voltage Vi RS = 6000 = 1kHz 0.4 i
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TYPICAL PERFORMANCE CHARACTERISTICS

8.0

6.0

4.0

2.0

Supply Current lcc (mA)

120

100

80

60

40

Voltage Gain Av (dB)

20

9

Supply Current vs Supply Voltage

Frequency f(Hz)

¥
Ta=-30°C
e e e
ssessameeemte  75°C
//_
[4
0 15 +10 15 20
Supply Voltage Ve, Vee (V)
Voltage Gain vs Frequency
T T 0
Ta=25°C
Vgoe=15V
Veg=-15v —| -30
R =2k}
-60
] — -90
\\\
L\ -120
| - Voltage Gain _150
== Phase
[ 180
1 10 100 1k 10k 100k 1M 10M 100M

Phase 0(DEG)

Qutput Voltage Vo (V)

Hz)

Input Noise Voltage nV(nV/

-10°

-15

20

Output Voltage vs Output Current

T
— Ta=25°C
A Voo=15V
/ Vee=-15
Source
Sink
/
/
0 10 20 30 40
Output Current |y (mA)
Input Noise Voltage vs Frequency
Ta=25°C
Vae=15V
Veg=-15V
A
AN
S\
~
10 100 1k 10k 100k

Frequency f(Hz)
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Output Voltage Vo (V)

15

10

Pulse Response Characteristics

/

: /, Input ;{ \
X i |\

2 4
Time t(uS)

Pulse Response vs Measurement Circuit

P.G.

Ta=25°C
V=15V

1-47



(A

FUJITSU

UKIAMARIRGD  mB47833

PACKAGE DIMENSIONS

y

15° MAX

.010 + .002
(0.26 + 0.05)

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-08P-MO01)
INDEX .244 £ .010
.*O (6.20 + 0.25)
701018 040 1830
o35+ 014
< 00;5 .100 (2.54) TYP
©.89 530
| 172 (4.36) MAX
Y
.020 (0.51
AR ) .118 (3.0) MIN
.012
.039F o I. .018 4+ .003
.99 gAao) (0.46 £ 0.08)
. +0.30
060 j°°‘2 (1.52% 3%
Dimensions in
inches (millimeters)

1

.300 (7.62) TYP

D08006S-2C
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PACKAGE DIMENSIONS (continued)

AN

FUJITSU

mB47833  [HIIIMHNHII

+.010

250 * - 319
+0.25

(6:35 ~ 020)

HHHH [

.307 + .016
(7.80 + 0.40)

INDEX
.209 £ .012

O/ (5.30 + 0.25)

.050 (1.27) TYP| I I | .018 + .004
(0.45 + 0.10)

/ PARAN \__L .ogs (2.15) MAX

f .0315 +.008
A (0.80 4 0.20)

Dimensions in
inches (millimeters)

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

e

.002 (0.05) (MIN)

(STAND OFF)

il

+0.05
(0.15 2 5'p2)

268

(6.80

+

ﬁ__‘___L
+.002
.006 ¥ - 992 ” ¥ o204 .008

.016
.008

0.40)
0.20

(0.50 + 0.20)

View “A”
‘ l .ooaL(o.ao)

020 (0.50)

)

15

J

Es

=»| [€&— .007 (0.18) MAX

[€— .027 (0.68) MAX

F080028-2C
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PACKAGE DIMENSIONS (continued)

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

[R—

+oso
1.00 © +.012 ,020 + .0
( ) -047 g (osoxooa)
+0.30
-0

(1.20 )

Dimensions In

+.008
€.039(1.00) 70 - ot .122(3.10)MAX
' ! +0.20
(22.25 * 3-20)
INDEX
'(23&*1' 3135) .307(7.80)MAX .

.098(2.50)MIN o g 010 £:002
I ||~ (0.25+0.05)
0a0 #9172 _J' _J I
. .100(2.54)TYP

010 + .002

inches (millimeters) $090028-2C
The information contained in this document does not convey any license contained In this document has been carefuily checked and is believed to
under the copyrights, patent rights, software rights or trademarks claimed be reliable. However, Fujitsu assumes no responsibility for inaccuracies.
by Fujitsu. Circuit diagrams utilizing Fujitsu products are included as a Fujitsu reserves the right to change products or specifications without

means of illustrating typical applications. Complete information sufficient notice.
for construction purposes is not necessarily given. The information

FUJITSU LIMITED
Cor i

s and Electronics

6-1, Marunouchi, 1-chome, Chiyoda-ku, To

o 100, Japan
Phone: National (03) 216-3211 International Wnt 'l Prefixy 81-3-216-3211 Telex: J22833 Cable: “FUJITSULIMITED TOKYO"

For further information please contact:
FUJITSU LIMITED
Semiconductor Marketing:  Fyrukawa Sogo Bidg., 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 FTTOR J
FUJITSU MICROELECTRONICS, INC.:
3545 North First Street, San Jose, CA 95134-1804, U.S.A.
Phone: (408) 922-9000 TELEX 6714915
FUJITSU MIKROELEKTRONIK GmbH:
Arabella Center 9. OG./A
¥Ioner Strasse 44-48 D-6000, Frankfurt Niederrad 71, F.R. Germany
one: 069/66 320 Telex: 0411 963
FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED:

805 Tsim Sha Tsul Centre, West Wing, 66 Mody Road, Kowloon, Hong Kong
Phone: 852-3-7320100 Telex: 31959 FUJIS HX

© FUJITSU LIMITED and Fujitsu Microelectronics, Inc., 1988 Printed in U
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Section 2

Comparators
Fujitsu P Equiv. Power No. of
Part No. Description Features Prod. Supply (V) Package Pins
High Speed i
MB4001  Single (tPD = 50ns)  RATIO  £12, -6 paes °F,§’t'§ak :
VRO = 2mV
High Speed
. Plastic DIP 8
MB4002 Single (tPD = 25ns) — +12, -6
VRo = 1mV Plastic Flatpak 8
Low Power Plastic DIP 14
MB4204  Quad (lcc = 0.8ma), M339 +2,-436 o iic Flatpak 14
High Power sIP 8
MB4205 Single loL = 0.5mA with — +6.5 ~ +18 (Heatsink)
Over Current Limit







I MB4001

FUJITSU

(AR 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 uA710.

¢ High Speed --- 50 ns typ.

* Small Input offset voltage

o Low output impedance

* Package
Plastic 8-pin Dual-In-Line (Suffix: -P)
Plastic 8-pin FLAT Package (Suffix: -PF)

ABSOLUTE MAXIMUM RATINGS (See NOTE) (Tp=25°C)
Rating Symbo1 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 °c
Operating Temperature TA =20 to +75 | ec

TS504-B87X
October 1987

LASTIC PACKAGE
DIP-08P-MO1

PLASTIC PACKAGE
FPT-08P-MO1

PIN ASSIGNMENT

(TOP VIEW)

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.

2-1

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
circuit,




Fig.1l — MB4001 EQUIVALENT CIRCUIT
—®Vee
-IN(3) 1 ouT
*IN@
GND
? —(© Vge
RECOMMENDED OPERATING CONDITIONS
Parameter Symbo1 Value Unit
Power Supply Voltage Vee +12V+5% \
Power Supply Voltage VEE -6V+5% v
Operating Temperature TA -20 to +75 °C




ELECTRICAL CHARACTERISTICS (Tp=25°C)

Parameter Symbol Condition Value Unit
Min Typ Max

Input Offset Voltage Vio Rg<20092,Vg=1.4V 2 5 mV
Input Offset Current I1p Vp=1.4V 1 HA
Input Bias Current I Vo=1.4V 10 LA
Voltage Gain Ay f=1kHz, output pin 600 | 1500

is open
Propagation Delay Time tpd Vi=5mV, over driven 50 ns
High-level Output Voltage | Vgy AV1210mV, I1g=40pA 2.5 3.2 v
Low-level Output Voltage VoL AV1210mV,Ig =1.6pA -0.5 1 0.37 | V
Power Supply Current Icc Vp=1.4V 6 mA
Power Supply Current Ifg Vp=1.4V 5 mA

TYPICAL CHARACTERISTICS CURVES

Fig.2 - OUTPUT VOLTAGE vs.
INPUT VOLTAGE
5 T T T T T T
Vee=13.2V, VEgp=-6.6V
I~ Vce=12.0V, Vgg=-6.0V
N e s e G
1
S |vee=10.8v X\
w  2FVEE=-5.4v
[&]
g \
- 1
-
o
e XEEEEEEEE
- -
o
e
=
>
o
-2
-3
e +
INPUT VOLTAGE Vi (mV)
Fig.3 - PULSE RESPONSE Fig.4 - %gzggkgizggT VOLTAGE vs.
] ; 5
2 g 5
g [ e
> 2 >
—_ Y 3
= i
2 Z &
e 1.0 =z, L —
o
3 = 2
0 4 >
=3
w -1.0 & 0
['S
[}
2 > 5,
-o-' 100 ;
> s T _
5 < o g
— 50 L __J —
z s 50100 150 200 250 B T R T R T )
TIME t (ns) TEMPERATURE Ta (°C)




PACKAGE DIMENSIONS

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

___——_ 15°MAX

|

.300(7.62)TYP

INDEX Lol
2442.010
\O (6.2020.25)
Ll[ &
P N @28:008
10.8979:35) 19:40_g 30!
.100(2.54)TYp
E /[ \_l .172(4.36)MAX
SEATING PLANE
.039:3)1 2 '&%%(0'51) .118(3.0)MIN
(0.99733) __H_ e
060712 (1.52°33)

© 1987 FUJITSU LIMITED DO8006S-2C

Dimensions in
inches (millimeters)

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

+.010
2507009
+0.25 ]
(6.3570-22) .002(0.05)
-0.20 e
(STAND OFF)
HAAHA «
\L
.307:.016
INDEX 17.8:0.4) 2687018
.209:.012 +0.40.
(5.30:0.25) (6.80 5 5p)
-
H H H .020+.008
S5
) 10.520.2)
.018+.004 q
.050(1.27) (0.4520.10) +.002
—] |{0:452010) 006™
TYP - —~.001
= +0.05
0152003

.085(2.15)MAX
NEAFE OE = .0315:.008
\ (0.8£0.2)

© 1987 FUJITSU LIMITED F08002S-2C

View ““A*

.008(0.2)

|
7 020(0.5)

.007(0.18)
MAX
.027(0.68)
MAX

Dimensions in
inches (millimeters)




[ MB4002
FUJITSU

S HIGH SPEED COMPARATOR TS505-B87X
October 1987

The Fujitsu MB4002 is a Unsaturated High Speed
Comparator. Its output level is stable against

power supply voltage and temperature variation.

PLASTIC PACKAGE
DIP-08P-MO1

e High Speed -—— 25 ns typ.

e Small Input Offset Voltage

» Package

!

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

FPT-08P-MO1

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

PIN ASSIGNMENT
(Top View)

ABSOLUTE MAXIMUM RATINGS (See NOTE) (Tp=25°C)
GNDE E] vee
Rating Symbo1l Value Unit
+IN|2 zl ouT
Power Supply Voltage Vee +14 v
-IN[3 EI.\'C
Power Supply Voltage VEE =7 v
VEE |4 SNC
Input Voltage Vi +7 v
Operating Temperature Ta -55 to +125 °C
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the
i H . i t inst d due to high static volt-
RATING$.are exceeded_. Fupcnonal operation shoulvd be restricted to 'a';‘;;‘ Zr"’g:,;';’"ic a,";':lgz. ,‘_"owever" it ie advised
the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid
sheet. Exposure to absolute maximum rating conditions for extended application of any voltage higher than ;naxn-
periods may affect device reliability. mum, rated voltages to this high. impedance




Fig.1 - MB4002 EQUIVALENT CIRCUIT

% &) Vee
; , vV
) e
x
-]N@—_K_Y_j—‘l =
+— : ) OUT
+1N@
ki A ! 1)GND
4 L
s 1
4) Veg
RECOMMENDED OPERATING CONDITIONS
Parameter Symbo1 Value Unit
Power Supply Voltage vee +12+5% v
Power Supply Voltage Ve -6+5% v
Operating Temperature TaA ~-20 to +75 °c




ELECTRICAL CHARACTERISTICS (Vge=12V, VEp=-6V, Tp=25:2°C)

Parameter Symbo1 Condition Test Value Unit
Circuit| Min Typ Max
Input Offset Voltage Vig |Rs=2009,Vp=1.5V Fig.2 1 5 mV
Input Offset Current Itp [Vp=1.5V Fig.3 1 5 pA
Input Bias Current Iy Vp=1.5V Fig.4 10 40 pA
Voltage Gain Ay f=1kHz, output pin |Fig.5 800 | 1500
is open
Propagation Delay Time tpd V1=100mV, Fig.7 25 ns

SmV Over Drive

High-level Output Voltage| Vgy |AV1210mV,Igy=40pA |Fig.6 2.8 3.2 | 3.6 v

Low-Tevel Output Voltage | Vg |AVy210mV,Ip =2.0mA | Fig.6 -0.2 0 0.37 |V

Power Supply Current Icc |Vo=1.5V Fig.2 10.6 | 13.5 | mA

Power Supply Current I |Vp=1.5V Fig.2 6.8 8.5 | mA

TEST CIRCUIT

Fig.2 Vio, foes lee Fig-3 lio

4509 [_CHVCL’

50Q

Vio=VoX10uA

Fig.y I Fig.5 Ay

Li=VoXx100xA Av=Vo/Vi  Vi=0.5mV



TEST CIRCUIT

Fig.6 VoH, VoL S—1 Vo=VoL
Vee S—2 Vo=Von

V] WAVEFORM
oV - - +5mV
502 —
_9" \,'
Vo WAVEFORM |, — o
CRT treu
- 1.5V
oo )
E S a— | .
t:=10ns t1=10ns tw =200ns
TYPICAL CHARACTERISTICS CURVES
Fig.9 -~ VOLTAGE GAIN vs.
Fig.8 - INPUT PROPAGATION CHARACTERISTICS TEMPERATURE
4 1800
TT 17
T Vec=12v - L
—t VEg=-6V Ta=0C 1700 Vee=12v ||
s, 251 Veg=-6v.
2z —701C z
S = 1600
i 3 -
£ 2 w1500 '
(=] .5 >
> ar : .
5 S 1400 - ~
£
° ,’ 1300
]
0 1200
6 -4 -2 2 4 6 -20 0 20 40 60 80 100
INPUT VOLTAGE Vi (mV) TEMPERATURE Tp (°C)
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TYPICAL CHARACTERISTICS CURVES (Continued)

INPUT BIAS CURRENT I (uHA)

OUTPUT SINK CURRENT Ig (mA)

Fig.10 - INPUT BIAS CURRENT vs.

TEMPERATURE
12
L
Vee=12v
10 CC _—
‘\\‘ Vgg=-6V
8 BN
~J
6
4
2
0
—-20 0 20 40 60 80 100
TEMPERATURE T (°C)
Fig.12 = OUTPUT SINK CURRENT vs.
TEMPERATURE
2.8
L[]
1 T T
2.7 Vee=12V
. VEg=-6V
Vor=0.2V 7]
2.6
-~
2.5
N
1 N
2.4 L
2.3
2.2

~20

0 20 40 60 80 100
TEMPERATURE Tp (°C)

INPUT OFFSET CURRENT Ijg (MA)

1.2

Fig.11 - INPUT OFFSET CURRENT vs.

1.0

0.8

0.6

TEMPERATURE
Vee=12v | |
Veg=-6V
\S‘
\\
\\

-20 0 20 40 60 80 100

OUTPUT VOLTAGE (V)

TEMPERATURE Tp (°C)

Fig.13 - OUTPUT VOLTAGE vs.

TEMPERATURE
4 . T
]l [ Voe=12V
T Vou —+1 [VEE=-6V —
‘ i N
3 [ i
1
H
1! .
2 VT,
[ ’ i ]
il
1 [ .
+——71 VoL
[ 11
= 20 40 60

TEMPERATURE Tp (°C)




TYPICAL CHARACTERISTICS CURVES (Continued)

Fig.14 - OUTPUT VOLTAGE vs. Fig.15 - SWITCHING RESPONSE (1)
POWER SUPPLY VOLTAGE Ta=25°C
TA=25°C 8 T 1T T IJ_
; 4.0 ‘ -i ‘ 1 l ‘ 0.5 - ’5 +u Vee=12v
Z > 3 100 ! VEg=-6V ||
x vi=10mV VEE=-5V S P !
S 350 } 0.4 3 > :
" |31 > 58 opb—
& Now | — 71 . g - L) !
s 30 e Veg=-7v 0.3 € == 1T ]
§ / 1 2
= 2.5 ] | T 0.2 = 4 T
2 / VEg=-5v 5 g J
S 1/ T L = = 3
: nmmi==N R eee
w 4 ) 2 =
b 15 /5/?[ /.’V5é=-'6v , E ;E ’\lslnv Over Drl\ie
T | VEg=-7v -+ £ 1 »<—>10mV Over Drive
] = 3L /%AN i
2 1.0 | T ] ] ~01 S 0 20mV Over Drive
8 10 11 12 13 14 0 10 20 30 40 50 60
POWER SUPPLY VOLTAGE Vgg (V) TIME (ns)
Fig.16 - SWITCHING RESPONSE (2)
Ta=25°C Fig.17 - COMMON MODE INPUT PULSE
& CHARACTERISTICS
g T RN 1 w
5 100 L] I 2 - .
S . ! ‘ o100 l
> ) i | S . :
5E i S 1 11
2= ! ; -E Of— T
g~ 1 i o=
4
<]
£ 8 3
4 2 |,20mV Over Drive 5 )
(=]
5 N 10mV Over Drive >
o~ 1 A\ N —— 1
Ee \\\. 5mV Over Drive 2>
°> NN L] 5o 0
0 5 10 15 20 25 o> 0 20 40 60 80 100 120 140
TIME (ns) TIME (ns)
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PACKAGE DIMENSIONS

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

[ P e

INDEX f
2442010
N (6.20+0.25) .300(7.62)TYP
'JJ 01 LJ .010£.002
oastOrd [ Al | 0.2520.05) |
—012 (9.40%0-40)
10.89733%) 4% 0330
— .100(2.54) TYP

/[ .172(4.36)MAX

SEATING PLANE

4012 .020(0.51) | -118(3.0)MIN
03977 MIN
+0.3 .018:.003
(0.89_5) __J L (0.4620.08)
+.012 +0.3
-060_g' “(1.52_5") Dimensions in

inches (millimeters)

© 1987 FUJITSU LIMITED DO8006S-2C

8-LEAD PLASTIC FLAT PACKAGE

+010 (CASE No. : FPT-08P-M01)
.250_:008

—
(6.35702%) 002(0.05)
i MIN

(STAND OFF)
J)

HHHH ]

] 008(0.2)
307:.016
INDEX (7.8:0.4) 2687308
209:.012 +0.40 | —
(5.30+0.25) (6.80_5 50! 7 0200.5)
_|l_oor018)
| MAX
H H H .020+.008 .027(0.68)
Tt ) (0.520.2) MAX
.050(1.27) _’ (0.4520.10) 4002
Tve -006_ 601
+0.05.
0151353
.085(2.15)MAX
0315:.008
{0.820.2)
Dimensions in
© 1987 FUJITSU LIMITED F08002S-2C inches (millimeters)
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FUJITSU [eli.\sNelo] ' [2.\7.Y]0]:

(IS

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-pin package.

The MB4204 is pin compatible with National Semiconductor LM339.
o Wide power supply voltage range: +2 to +36V
e Wide input common mode range: 0 to (Vcc-1.5) V
e Low power supply current: 0.8 mA typ.
e Low input offset voltage: 2mV typ.

Low input blas current: 25nA typ.

e Open Collectors Output allow to wired-OR Connection
e Package

— 14-pin Plastic DIP Package (Suffix: -P)

— 14-pin Plastic FPT Package (Suffix: -PF)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Power Supply Voltage Vece 36 \Y
Power Dissipation Po 500 mw
Differential Input Voltage Vio 36 \%
Common Mode Input Voltage Vi -0.3 to +36 \"%
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-MO01

PIN ASSIGNMENT

ouT-B [T] = [17] ouT-C
OuT-A [2] [13] ouT-D
vee [3] [12] GND
-IN-A [4] [11] +IN-D

+IN-A [5] [10] -IN-D
-IN-8B [&] [5] +IN-C
+in-B [7] [8]-IN-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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FUJITSU

UNMMMAKGT - mB4204

Fig. 2 — EQUIVALENT CIRCUIT

Vce -IN-A +IN-A -IN-B +IN-B -IN-C -IN-C -IN-D +IN-D

RO CONNC.CNRCC
¢ ¢ P ¢

5 ??RB'T fi’g’?

| sl sl
@ ® O ©  ©

GND OUT-A OuUT-B ouT-C ouT-D

Mig;
L
:?1‘ F<
__rkj
HESE
y———F &]
L
,___ALJ
— =
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FUJITSU

mB4204 - M09
ELECTRICAL CHARACTERISTICS (vcc-+sv, Ta=25°c)

Parameter Symbol Condition Min T\\/l:,lue Max Unit
Input Offset Voltage Vio Vo = VREF = 1.4V 2 5 mV
Input Offset Current llo 5 50 nA
Input Bias Current I *1 25 250 nA
Input Common Mode Voltage Vem 0 Vce -1.5 \%
Voltage Gain Av RL=15kQ) 200 V/imV
Transconductance 13 mhos
Large Signal Response Time *2 RL=5.1k(}, VRL=5V 300 ns
Response Time *3 RL=5.1k(}), VRL=5V 1.3 us
Output Saturation Voltage VoL VIN-=1V, VIN+= 0V, ISINK=3 mA 250 400 mV
Output Sink Current ISINK VIN- =1V, VIN+=0V, Vo<1.5V 6 16 mA
Output Leakage Current ILEAK ViN+=1V, VIN-=0V, VO=5V 0.1 nA
Output Leakage Current ILEAK VIN+=1V, VIN-=0V, VO=30V 1 MA
Power Supply Current Icc RL=0c0 0.8 2 mA

Notes:

*1 The direction of the input bias current flows from IC.
*2 VIN = TTL Logic Swing, VREF = 1.4 V

*3 VIN =100 mV, Overdrive = § mV

2-14
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MB4204

Fig. 3 — TEST CIRCUIT

Vce VRL

RL
VIN(+) O——+

<
[¢)

ViNG-) O—— -

Vce
5V

RL = 5.1kQ)

PG Vo

VREF

TYPICAL CHARACTERISTICS CURVES

POWER SUPPLY CURRENT lcc (mA)

OUTPUT VOLTAGE

Vo (V)

INPUT VOLTAGE

Vi (mV)

Fig. 4 - Power Supply Current vs.
Power Supply Voltage

1.6 T
TA (°C)
-20
" /‘/—-;5
/// 70
0.8 Pl
//
0.4
0
0 10 20 30 40

Power Supply Voltage Vcc (V)

Fig. 6 - Input/Output Voltage vs.
Time

| | |
Input Over Drive

« |
1 <—|5mv
<«—— 20mV
2 ———1
\\ 100mvV
0
<& <
>
0 ~
TA =25°C
-100
0 0.5 1.0 1.5 2.0
Time (us)

OUTPUT VOLTAGE

Vo (V)

INPUT VOLTAGE

Vi (mV)

OUTPUT SATURATION VOLTAGE VoL (V)

Fig. 5 - Output Saturation Voltage vs.
Output Sink Current
10

3

1

0.3
TA =70°C
N !

T INA

0.03 TA =25°C —
|

0.01

\\gn

TA =-20°

I
0°C
0.001 I I ‘I

0.01 0.03 0.1 0.3 1 3 10 30 100
Output Sink Current ISINK (mA)

0.003

Fig. 7 - Input/Output Voltage vs.

Time
® [1omv | 'nput Over Drive
4 r
20mV
2 5mV
2
0
< 2,
100
TA =25°C
0
0 0.5 1.0 1.5 2.0
Time (us)
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FUJITSU

MB4204 M0
14-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-14P-MO01)
o0 o o 2B 0018l
(0.15+3:25 ) (STAND OFF)
HAHHBHAAA] ; T
INDEX ('sz.’gg i 6(.):133) 2725 012
.307 + .016 (6.90 + 0.30)
(7.80 % 0.40)
.050 (1.7 .
\

H H H El H H H .020 + .008
L_,I .018 + .004 AN * (0.50 + 0.20)
TP (0.45 £ 0.10)

—»|le—.006 +.002 +0.05
=001 ©-152¢.02)

View “A”

.008 (0.20)

/ \i .'(\)AB:X(ZJS)

\uininininininlv - <1
I N 7,020 (0.50)

.031 +.008
(0.80 + 0.20) .007 (0.18)
!t )
MAX

¢ .027 (0.68)
Dimensions in MAX
inches (millimeters) F140038-2C
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UMMM, mB4204

PACKAGE DIMENSIONS (Continued)

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

Mrararirirar o
INDEX ~ 1 T
.244 +.010 .300 + .010
4‘ (6.2 + 0.25) (7.62 ¥ 0.25)
/,ro
INDEX - 2 l:.rl[u"L\.rll'|.r|L\_rllﬂ_rILLr] )
+.008
70 - otz .010 +.002
(19.56* 323 {0.25 £ 0.05)
| .085+.010
(2.15 £ 0.25)

| .172(4.36)MAX

.020(0.51) | ,118(3.00)MIN
MIN
+.012
.100 (2.54 :080_ o “ .018 + .003
TYP +0.30 (0.46 + 0.08)

(1.62F %%

Dimensions in
inches (millimeters) 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 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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FUJITSU

A HB4205

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 Vgy level and VR level is
almost same

e On-chip current 1imiting circuitry

e Common pin for input control voltage pin Vgg and reference
voltage output pin VR

TS562-A877
JULY 1987

PLASTIC PACKAGE
SIP-08P-MO1

ABSOLUTE MAXIMUM RATINGS (See NOTE) (Tp=25°C)
Rating Symbol|Condition| Value Unit
Power Supply Voltage Vee 18 v
Power Supply Current (Surge)| Igcs | t<50ms 100 mA
Load Current IoL 500 mA
Output Voltage VoH 40 v
Ta<85°C 1 W
Power Dissipation Pp
Tes<85°C 4 W
Operating Temperature TA -30 to +85 °C
Storage Temperature TsTG -55 to +125| °C

PIN ASSIGNMENT

-INC
+INC
ouTC
VR/ Vecs
GND
—INP
Vee
ouTP

¢
v

FITITr

NOTE:

periods may affect device reliability.

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

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 - MB4205 EQUIVALENT CIRCUIT

OUTC Vp/Vcs Veg  OUTP

©0 99

7

(Gl QI S N
PP PTPC

1.4V
£

;

hgN

o

-INP GND
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ELECTRICAL CHARACTERISTICS
(TA=25°C, Vge=13.2V, Rg=220Q, R =54Q)

Parameter Symbol |Condition Value Unit
Min Typ Max
Power Supply Voltage Vee Rg=0 6.5 18 v
Power Supply Current Icc Vee=10V,Rg=0 9 13 mA
Zener Voltage Veez | Icc=50mA 26 30 36 )
Comparator section
Ves=2.0V 2 10 mV
Input Offset Voltage V1o
Vcs=0.8V 5 20 mV
* I7 Ves=2.0V 0.5 3 vA
Input Bias Current
I1g Ves=0.8V 0.6 1.0 | 1.5 mA
Input Bias Current Ratio I1+/11-|Vcs=0.8V 0.95| 1.0 | 1.05
Common-mode Input Voltage Range| Vg 0 Vee-2 v
VoL IgINK=3mA 0.1 0.2 v
Output Voltage
VoH Ip=0.5mA 5.0 5.4 5.8 v
Sink Current Isink [Vors1Vv 8 20 mA
Output section
Reference Voltage VR RL=100kQ 5.0 5.4 15.8 v
Input Control Current Ics Ves=0.8V 0.5 1.0 | 1.8 mA
Vi=0 3 20 pA
Input Bias Current I
Vi=5.0V 1 vA
Output Voltage VoL Vig=2.0V,Ig =0.2A 0.85( 1.0 v
Output Current IoH V1L=0.8V,I1y=40V 2 5 mA

Note: Input bias current flows from the IC.
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ELECTRICAL CHARACTERISTICS CURVES

FIG.2 - POWER SUPPLY CURRENT VS. FIG.3 - INPUT BIAS CURRENT VS.
POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE

= Tp=-30°C < 1.2

E y 2 Vcs<0.8v

- 25C —

g " — =

<Q ‘ - 1.1

- / 85°C - Tp=25°C

= / z

z

g —_— & e 30
€

3 o 85C

g ° 2 /

- —

g @ 0.9 el

3 5

=

o

oo

0 10 20 0 10 20

POWER SUPPLY VOLTAGE Vgg (V 5
POWER SUPPLY VOLTAGE Vgg (V) cc (V)

FIG.4 - REFERENCE VLTAGE/OUTPUT VOLTAGE VS. FIG.5 - REFERENCE VOLTAGE VS. LOAD CURRENT
TEMPERATURE ’ INPUT CONTROL VOLTAGE VS. INPUT CONTROL GCURRENT
5.6 T —
< Veg=10V z !
zz R =100k S Vee=10v
& = 5.5 > - 6
w > / § =
= g 7 = g
g X 5.4 s = 4
=) -l
y 8 ] g 8 \ Ta=-30%
S5 53 g w Ll 8Tl fast
5= ’ z g L —~
w5 8 W
& © e
5.2 > 0
~50 0 50 100 22 9 0.5 1.0 1.5
TEMPERATURE Tp (°C) LOAD CURRENT IR (mA)
INPUT GONTROL CURRENT Icg (mA)
- OLTAGE VS.
FIG.6 = OO e TAGE FIG.7 ~ OUTPUT VOLTAGE VS.
OUTPUT CURRENT
\ - L ooeel
~ 1 ‘\ = 11 TA=-30°C
- ~ o,
% | . _Am—]
o > 0.9
> Ta=~30°C
[$] <
g Vec=13.2V l = /
2 R =548 25°C g o7y
=S ‘ 85 - /
5 5 =Y Vge=10V
o [
[= IS 0.5
> o
o
0 . 0.3
1.0 1:5 2.0 :
0 05 0 0.1 0.2 0.3 0.4 0.5
INPUT VOLTAGE Vinp (V) OUTPUT GURRENT Ig; (A)



APPLICATION EXAMPLES

Flcda Rs
ni
8
7 ! V,
-
0
pura 6 3 .
VIN > -
T L1 Voe
<
L Ry

* Rg is not required if surge is not large.

FIG.9 Rs
AN
:’3’ 2
8
! \'/
A 7
R 4 o 1
Vee =5
¢
VIN &
" SR, R
FIG.10 Rg
*lin 2
8
1
—17 Vo . 1
y 6 3 5 4 Vee =
Rx £ | l |
$ Ry
it

When 5 pin is connected to GND, constant current Ig is
generated internally.
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Vo
VITL VITH VIN
Ver % R2(R1+R3)
ITH § ————
* R2(Ry+R3)+R1R3
. R2R3
viTL & —————
R2(R1+R3)+R1R3
Vo

ViTL VITH Viw

Rq
ViTH= (1 + =) (

R2 R3+Ry)
Rq
ViTL = ViTH - ~;' VR
2
Vo
RxL RxH RX
Rp
Rxy = n
R
1 - —
Ry
RR
RXL=-—-———-————-—.
RR VR
Te —t —
Ry IyppRy

) VR



PACKAGE DIMENSIONS

2-C .039(1.0)
MAX

INDEX

+.012
039"

(1.0+23)

.020+.004

.063(1.6)DIA

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

.798(20.28)MAX

.748(19.0)MAX
283 .038 .236
(7.2) (1.0 (6.0)
.079
(2.0) ~

.063(1.6)

]

\.(/

e

.138(3.5)DIA

.630(16.0)MAX

D

.472(12)

(0.5+0.1)

+.012
! 047*5
.100(2.54)TYP

11.2493)

©1987 FUJITSU LIMITED S080045-6C

177{4.5)MIN

.236(6.0)

AN

\

'—~.075(1 .9)

n

. .346(8.8)
.315(8)

F=—.146(3.7)MAX

.017+£,002
(0.43+0.04)

Dimensions in
inches {millimeters)
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Section 3

Automotive
Audio
Fujitsu . Equiv. Power No. of
part No. Description Features Prod. supply (V) Package Pins
Low Distortion
MB3106 Dual Pre Amp (0.05%), VND = - +6 ~ +16 SIP 8
120uVv
Volume and
MB3110A Dual Control Amp  Balance Control, — +6 ~ +16 SiP 8
20dB Voltage Gain
PO = 6W/4Q),
M3714A  6W Power Amp  10W/20. — +8 - 416 sIP 8
Audio Mute, ) (Heatsink)
Full Protection Circuits
PO = 6W/4(Q),
M3715A 6W Power Amp LOWI’ 23' - +8 ~ +16 sip 8
udio Mute, (Heatsink)
Full Protection Circuits
PO = 5.8W/4Q), SIP 12
MB3722 Dual Power Amp Audio Mute, — +8 ~ +16 (Heatsink)
Full Protection
Balanced _
MB3730A Transformerless ;(‘)“ ;:;‘gé:;g‘\ —_ +8 ~ +16 (H eilt:ink) 7
(BTL) AMP
Balanced PO = 18W/4Q), SIP 12
MB3731 Transformerless Audio Mute, — +8 ~ +16 (Heatsink)
(BTL) AMP Full Protection
Balanced PO = 14W/4Q),
MB3732 Transformerless Audio Mute, — +8 ~ +16 SIP 7
(BTL) AMP Full Protection
Balanced PO = 20W/4Q), 12
MB3733 Transformerless Audio Mute, — +8 ~ +16 SIP
(BTL) AMP Full Protection
Balanced PO = 14W/4(Q),
MB3734 Transformerless Audio Mute, — +8 ~ +16 SiP 9
(BTL) AMP Full Protection (Heatsink)
Balanced PO = 20W/4Q), sIP 9
MB3735 Transformerless DC Mute, — +8 ~ +16 (Heatsink)
(BTL) AMP Full Protection
Salaneed erioss PO = 15W/4Q, siP 12
MB3736 (B?rt) bl Low THD, - +8 - +16 2P
Vee Standby Full Protection (Heatsink) 12
Balanced PO = 25W/4Q), SIP 12
MB3737 Transformerless Low THD, - +8 ~ +16 2P
(BTL) AMP w/ Full Protection (Heatsink) 12
Vce Standby
FM Stereo Low Distortion
— 8 ~ +14  Plastic DIP 16
MBA104 1 itiplex .06% @ 300 mil e
MBa10s M Stereo Low Distortion - +8-+14 Plastic DIP 16

Multiplex

.06% @ 300 mil
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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.

e High open loop gain : 90 dB typical

Input noise voltage : 1 pV typical

Protection circuit against over voltage at input stage

On-chip power supply stabilizer

Wide power supply range and high ripple rejection

Package : 8-pin plastic SIP package

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

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Power Supply Voltage Vece 18 \%
Power Dissipation Pp 200 (T,< 75 °C) mw
Operating Temperature Ta -20 to +75 °C
Storage Temperature Tsta _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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DUAL LOW NOISE
PRE-AMPLIFIER

October 1987
Edition 1.0

PLASTIC PACKAGE
SIP-08P-M03

PIN ASSIGNMENT

(Front View)

+IN-B
-IN-B
OouT-B
GND

OUT-A
-IN-A
+IN-A

EEEEIEEEEE

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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Fig. 1 — EQUIVALENT CIRCUIT (ONE CHANNEL)

L2 w] .,] @ Vee
> )
h A | ;
EE My p
v H 5.
v’
Yy = =
= =
- @ GND
1/8 217
+IN -IN ouT

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Power Supply Voltage Vee 6 to 16 \
Temperature Ta ~20 to +75 °c

ELECTRICAL CHARACTERISTICS (1,- 25°c, vec= 6V, f = 1ktz, R = 10k0)

Values
Parameter Symbol Conditions Unit
Min Typ Max

Power Supply Current lee — — 3 4 mA
Open Loop Voltage Gain : Avo Vo=08V 75 90 — dB
Closed Loop Voltage Gain Av Vo=0.8V, NAB — 42 — dB
Maximum Output Voltage Vom THD = 1%, NAB 1.0 1.6 _ Vv
Total Harmonic Distortion THD Vo =0.8V, NAB — 0.05 0.3 %
Ouput Noise Voltage VNO Rg =2.2K O}, NAB — 120 200 (1Y
Input Reslstance RN NAB 50 150 - kQ
Channel Separation — Vo= 0.8V, f =10 KHz, NAB — 65 — dB
Ripple Rejection Ratio — f =100 Hz, Rg = 2.2 KQ), NAB — 45 — dB
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1.

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

lec, Avo 2. Av , Vom, THD, Vno s RiN

27KQ 100K O

Note: Vo is measured with the Bandpass

filter of 30Hz to 30KHz.

© Vee

TYPICAL PERFORMANCE CHARACTERISTICS

Total Harmonic Distortion THD (%)

TOTAL HARMONIC DISTORTION vs
OUTPUT VOLTAGE

2
1 VOLTAGE GAIN vs FREQUENCY
Yoo~ oY 100
0.5 pb—— RL =10KQ (Ap. iiiai on exar 'lpi's 2
NAB AT N
L
0.3 - / N
02 N\ 8 8 \'/’ < Ao
' N 4 e BAY, .
10 KHz .% cc N
0.1 o LD R, =10KQ N
. P
\@iﬁy/ % 60 ’; NAB N
0.05 -/ 3
1 KHz > L Av
0.03 40 g
0.02
0.1 0.2 0.3 0.5 0.7 1 2 3 10 20 50 100200 500 1k 2k S5k 10k 20k 50k 100k
Output Voltage V4 (V) Frequency f (Hz)
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

POWER SUPPLY CURRENT, MAXIMUM OUTPUT VOLTAGE,
VOLTAGE GAIN vs POWER SUPPLY VOLTAGE

- S A
'z 2 Vo
90
E 3| [
Q o
O 10T+ o 21T T
p g > [T _lou
8 kS < 80 Vs
5 z £
(8} é & v Apglication Example Fig. 5
2 51 541 ¢ oM
a o >
2 2 70 -
. § $ /
g £ yani U eo
x i
& 8 / i
ol = ol

0 2 4 6 8 10 12 14 16
Power Supply Voltage V (V)

POWER SUPPLY CURRENT, MAXIMUM OUTPUT VOLTAGE,
VOLTAGE GAIN vs TEMPERATURE

- S I
‘é 2 90 Avo >
> —_

8 10t e 2T 8

£ g PO I e s VLY

ol s | < —

=1 - £ \~

(8] 3 ]

> 2 o

§ 5T e 1T &

@ £ s 70 | c

. 3 g

2 _g .

I S

AN
ol = ol
-40 -20 0 20 40 60 80 100
Temperature T , ( °C)
MAXIMLUO’\QSHEPS?JTXSEEAGE vs RIPPLE REJECTION RATIO vs FREQUENCY
S
<28 _ 80
>o Q With Ripple Filter (1 k () .100 (1 F)]
2.0 -
o _ o ~]
o VCC =6V = / \
% 1.5 _f =1 KHz L ﬂé 60 ra
2 o= " 2 Without Ripple Fil
5 y 2 ithout Ripple Filter
g 1.0 7" ;% Ve =8V
£ v o 40— R, =10kQ
2 05 ’ g - NAB
£ 2
x
S |
= 9 20
100 200 500 1K 2K 5K 10K 20K 50K 100K 10 20 50 100 200 500 1k 2k 5k 10k 20k 50k 100k
Load Resistance () Frequency f (Hz)
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Fig. 3 — TYPICAL APPLICATION CIRCUIT
(Only one channel is illustrated)

1KQ
Vee
s, (10v-18V)
*1
10uF
. -
Ry
10KQ
27KO 100KQO
AMA o-ARA
w wy
A S 39KQ 0.033 pF
.
ATpFZZZ
Note:
775

*1. S, Is a mute switch for the output.

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

© Vee
(8V-16V)
470 Q)
—————W-———9° v
(10V-17V)

RL
10KQ

82KQ o0.01 pF

47 L F Notes:
- *1. Ay =42dB (f =1 KHz)
Higher gain in low band is obtained

by larger NFB constant.

*2. To Iimprove ripple rejection ratio.
(Improved as much as 20 dB at 100 Hz.
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MB3106

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

100 pF_,l;

© Vee
(3.5-16V)

(Vom 2 0.3V)

Fi

g. 6 — FLAT AMPLIFIER CIRCUIT

(Only one channel is illustrated)

‘+
100 u F

" (Voo) 10WF

10002

.
47u|=zzt
777

© Vee
(6V~16V)

Av's 40 dB

Ry
10KQ

Note: The DC Output Voltage Voo is
obtained roughly from the following
equation.

Re
Voo =2 0.75 (1 +=F )
Re
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PACKAGE DIMENSIONS
8-LEAD PLASTIC SINGLE IN-LINE PACKAGE
(CASE No.: SIP-08P-MO03)
('sgg ib?gg)

e e 2 208 52 8 ————

’T\
T INDEX~1
.244 +.010 A/
(6.20 1 0.25) INDEX-2
x .323 + .012
l O (8.20 ¥ 0.30)

‘ \7/
157 1 .012
(4.00 £ 0.30) .010 + .002
+.012 (0.25+ 0.05)
03975 v —e—————

(0.99 13'3“’)

.100 (2.54) TYP

o061 *:012 020 + .003
: 0 (0.50  0.08)
(1.52 +0.30,

Dimensions in
inches (millimeters) 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 to be reli H , 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 Microelectronics, 3320 Scott Bivd.
Santa Clara, CA 95054-3197. European distribution by Fujitsu
Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 4448
D-6000, Frankfurt-Niederrad 71, F.R. Germany.
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DUAL CONTROL AMPLIFIER

The Fujitsu MB3110A iIs 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 circults are designed to provide optimum
performance with a bare minimum of external parts.

October 1987
Edition 1.0

The MB3110A Is housed in an 8-pin Single In-Line Package (SIP) that is
especially useful where mounting space iIs limited or in applications where
high-density populations are required.

o Voltage gain: 20 dB (typical)
® Input control voltage: OV to V¢

® Maximum volume attenuation: 80 dB (typical)

e Maximum balance attenuation: 80 dB (typical) PLASTIC PACKAGE

e Low noise: 80 uV rms (typical) SIP-08P-M03

© Maximum output voitage: 1.7V rms (typical)

e S|P package
PIN ASSIGNMENT

ABSOLUTE MAXIMUM RATINGS — T a=25 °C (see NOTE)
Rating Symbol Value Unit 8 :“:: IN-B
7 VOLUME
Power Supply Voltage Vece 16 \% 3:'
6 _— our-s
Input Control Voltage Ve 0to Ve v
F ow) | = Veo
Power Dissipation Po 530 (To< 65°C) | mw (Front View) = awo
Operating Temperature Ta -20 to +75 °C 3 ::\ OUT-A
Storage Temperature TsTa -55 to +125 °C 2 :‘-J_—_—g BALANCE
1 = IN-A

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 reliabllity.

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.

C(myrighte 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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Fig. 1 — MB3110A BLOCK DIAGRAM
Chan- I\ Chan-A
Iar?plﬁ © |Aij/ ° Ou?gut
V.. O—b — Volume
cc | | Control | Volume
GNDoO—» %ac:ﬁg%? —————o0 Balance
Chan-B | : han—
ﬁ1nput ° ly ° SU?SUCB
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Value Unit
Power Supply Voltage Veeo 6 to 12 v
Load Resistance R > 32 O
Operating Temperature Ta -20 to +75 °c
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ELECTRICAL CHARACTERISTICS

AC CHARACTERISTICS (Veg= 9V, R =100Q, f = 1kHz, ViN =50 mV rms, and T, = 25°C unless otherwise specified)

Values
Parameter Symbol Conditions (Note) Unit
VvoL (V) Min Typ Max
Power Supply Current | cc Vin = OV 9.0 — 8 14 mA
Voltage Gain Avo — 3.0 18 20 22 dB
Volume Attenuation Avme —_ 4.0 8.5 10 11.5 dB
Maximum Volume -
Attenuation A vmm - 0 70 8o d8
Balance Attenuation at AgLc VgaL = 4.5V 9.0 0.5 2.5 4.0 dB
Center Position
Maximunj Balance ABLM VgaL= OV/9V 9.0 70 80 — 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 Vo Rg = oo, 0 — 80 200 KVrms
BW = go to 20kHz
Input Resistance R — 9.0 15 20 — k)
Volume Control input Current I 74 — 9.0 90 150 250 RA
High-level Balance Control [ VgaL = 9.0V 9.0 36 60 100 HA
Current
Low-level Balance Control 1oL VgaL = OV 9.0 -100 -60 -36 HA
Current

NOTE: Balance control pin is open unless otherwise specified.
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Fig. 2 — TEST CIRCUIT

> J‘>VCC
+
- 100WF
33UF S
-H + n +4 -
' 100 F
o—-ﬁ-——‘ + 8 6 ! 3=
] 1
3.3UF 2 41 oopr
wer o
WF, 0.1F
V BAL VoL $100§100 =RL RL
1 1
] ]
—— = == = = ==

l'“'

Notes:

1. When measuring THD and Vo , @ bandpass filter with a bandwidth of 20Hz-to-20kHz is required; when

measuring CS, a bandpass filter with a center frequency (fc) of 1 kHz is required.

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

TYPICAL PERFORMANCE CHARACTERISTICS

VOLUME RESPONSE BALANCE RESPONSE
0 [

) /rf _ 0 -—— - 1T
z / Vo= 9V Q Al

s 2 7 R =1000 — = .

< - < -

- / V'N 50mVrms < 20 , Vc =9V ¥

£ 40 f =1kHz = — g / V, =50mv }

o

3 =

§ g -40 VvoL = MAX

¢ w : ]

o {

g g 60 Chan A™S
3 @0 3 em=eChanB M

© a0
N S~
0 2 4 6 8 10 -100
Volume Control Voltage Vg (V) 0 2 4 6 8 10
Balance Control Voltage Vg, (V)
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Total Harmonic Distortion THD (%)

Output Voltage Vo (mV)

OUTPUT VOLTAGE vs INPUT VOLTAGE

—T —~  TOTAL HARMONIC DISTORTION vs FREQUENCY
1000 yee Ty g
Vo= &V = 04
R, =100 0 z Vee =9V
f = 1kHz £ 03 VoL =9V
2 Vi, = s50mv
o
100 g oo R, =100 Q
0 BW =20 - 20kHz
2
o
g 0.1
&
I —
10 5
°
10 100 P 10 100 1« 10k

Input Voltage V (mV)

TOTAL HARMONIC DISTORTION vs INPUT VOLTAGE
10.0

=Vee =9V ﬂ
:RL =100 Q)
Vo = MAX

1.0 f————=== f = 100Hz
———— = f=1kHz

=== f=10kHz

» J
0.1 2

4
4
iy

10 100
Input Voltage V (mV)

Frequency f (Hz)
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PACKAGE DIMENSIONS

+.006 +0.15
[ 774 T (14 (19.65 7 32

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

INDEX-1

44 +.010 >A/
20 +0.25) INDEX~-2

O

.128 + .010
(3.25 + 0.25)
y——»
I — T
.328 +.012
(8.20 + 0.30)

+.012
039 ¥ 5 if

+0.30 I

0.99 T %)
+.012  .020 +.003
-0 (0.50 + 0.08)

061
(1.52 ¥ 0%

Dimensions in
inches (millimeters)

157 +.012 .010 + .002

(4.00 ¥ 0.30) (0.25 % 0.05)

.100 (2.54) TYP

T 1

$08010S-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 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
Publications Department, Fujitsu Microelectronics, 3320 Scott Bivd.
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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6 WATT AUDIO
AMPLIFIER

MB 3714A
MB 3715A

June 1986
Edition 1.0
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. MB 3714A
PLASTIC PACKAGE
SIP-08P-M01
® High Power: 6.0 W typ/4£2, 10.0 W typ/2Q2
® High Gain: 52.5dB typ,
® |ow Distortion
® Small Plastic 8-pin Single In-Line Package with Easily Heat Radiation and
Mis-Mounting-Proof Form
® Minimum External Components MB 3715A
® Low Power-on Pop Noise PLASTIC PACKAGE
P SIP-08P-M04
® |ow Impedance Load: 2%2 Load
® Audio Mute Circuit
® Various Protection Circuits PIN ASSIGNMENT
. MB 3714A
® Power Supply Surge Protection =
©® Thermal Protection Fl | T
® | oad Short Protection : E:";l:smo NUTE
VIEW 4 ::GND
3 ___::IBS
- : 2 \Z
ABSOLUTE MAXIMUM RATINGS O 1 cchCT
Rating Symbol Value Unit MB 37164
MO ouT
Supply Voltage Vee 18 \ AT —Ivee
Supply Voltage (Surge) s S—es
Vees 40 \% [ —enp
(t: £0.2ms, t, = 1 ms) view S
Output Current (Peak) lop 4.5 A L
Power Dissipation (T¢ <75°C) Po 7.5 w ; :':;Z:B
Storage Temperature Tste -55 to +150 °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.

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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M0 - MB 3715 A

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min Typ Max
Supply Voltage Vee 8.0 16.0 \%
Operating Ambient Temperature Ta -20 +75 °c
BLOCK DIAGRAM
Vee
PROTECTION I BS
CIRCUIT —l
OUTPUT o
+INO——— STAGE out
INPUT
_INo STAGE
40k
A h h
MUTE
CIRCUIT
900
NFB AUDIO MUTE GND
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MB 3714A FUJITSU
MB 3715A I
ELECTRICAL CHARACTERISTICS
(Tc = 25°C, Vge = 13.2V, Ry = 4 Q and f = 1kHz, Rg = 600 Q unless otherwise noted.)
Parameter Condition Symbol Min Typ Max Unit
Quiescent Power Supply Current Vin =0 lo 30 60 mA
Voltage Gain Po=1W A, 50 52.5 55 dB
THD = 10% 5.5 6.0 w
Output Power Po
THD = 10%
R, -20 8.0 10.0 w
. Rg = 10 k2
Output Noise Voltage BW = 20 to 20 kHz Vo 1.0 2.0 mV
Po=1W 0.2 1.0 %
Total Harmonic Distortion Po=1W THD o o “
RL=28Q . :
Input Resistance Rin 20 30 kQ
Attenuation Ratio at Audio Mute ATT 46 4B
Mode

TYPICAL APPLICATION CIRCUIT

2200uF

+N-
N

*2
— 0.1uF

Audio Mute Switch

Vee

T OVee
N
0’1'":/1; %moo;ﬁ

NOTE: *1: For improved ripple reduction, *2: Polyethlen Terephthalate Film Capacitor
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FUJITSU 714A
W M8 3715 A
TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER
10.0
§0+Vee=13.2V
R =4 Q|
2.0 /
g 1.0 —=—g
g 05 10kHz
[
02 Q\ 100Hz /
0.1 TkHz
0.05
01 02 05 1.0 20 5.0 100
Po (W)
POWER DISSIPATION/SUPPLY
CURRENT vs. OUTPUT POWER
1.0 5 T v T 161v
o8t al-tr L4% /CC
< 06r 2 3
- = / P’o p
_80.4 n92 / Vee = 327‘5\—
A
0.2 1 L
_——/ ICC
0

|
0.1 02 05 1.0 20
Po (W)

5.0 10.0

VOLTAGE GAIN/TOTAL HARMONIC
DISTORTION vs. FREQUENCY

0 H
Z 1 Vee=13.2V
A Po =1 (W)
AV=52.5dB|
[
_ 10
B /
[a]
0.5 R, =20
X . L V
F g
olRL=39 i
5 100 23 5 1k 2 35 10k 2 3
f (Hz)

g (mA)

TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER

10.0
sol+—Vee=132v—1> .
RL=28
2.0
s 1.0 — 10kHz J 3
é 05T~ 100Hz /'l
= \\\_//
0.2 |
1kHz
0.1
0.05
0.1 0.2 05 1.0 20 5.0 10.0 20.0
Po (W)
POWER DISSIPATION/SUPPLY
CURRENT vs. OUTPUT POWER
[ 8 [ ] Ve =16 V
144 7 f=1kH ™N
R =28 \
12 6 7
_ 1o 5 /PD /
< 2
Gosl 3 4 // Avee=132v
" osl * 3 A/ /|
04t 2 s Alec
/ //
0.2} 1 -
L1
ol o
0.1 02 05 1.0 20 5.0 100
Po (W)
POWER DISSIPATION/THD/
SUPPLY CURRENT vs. Ve
16 | /
701 14f—f =1 kHz /
60 12} 12 ! 7
RL=20 fF
50 _1.0F 10 /
Rl 2 / RL=40
400 081 58 / v =
o /
30t 06 6 / [ — Po+—
20 04} 4 74 7
1o} o2t 2 Ri=29 | |
ol ol ol _THPPo=1W [ R =40
8 10 12 14 16 18
Vee (V)




PACKAGE DIMENSIONS OF MB 3714A

Y
3714A FUJITSU

MB
M8 3715A [

.798(20.28)MA X

© 1986 FUJITSU LIMITED S08004S-5C

.059(1.5)

.748(19.0/MAX
2C.039(1.0)
MAX 2830720 93910 536(6.0)
1063(1.6)
079(2.0)+ | 4=
Y
/Gi A
INDEX
¢.063(1.6) /| N~ |
| -039(1.0)¢.138(35) __R.031(08) _ |
_______________________ 63016
@ 472(12.0)
1039(1.0)
o e
.016(0.40) 177(4.5)MIN
1024(0.60)
.10012.54)TYPL——J |.-047(1.2)

L0)MAX

.236(6.0)

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

r.07511 .9)

346(8.8)
315(8.0)

i

!

.015(0.39)
.019(0.47)

SEATING
PLANE

—.146(3.7)MAX

Dimensions in
inches (millimeters)
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NN, mB 3715 A

PACKAGE DIMENSIONS OF MB 3715A

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

.798(20.28)MAX

.748(19.0)MAX
.039 2-C(1)MAX 283(7.2) 0300 36(6.0) o
.063(1.6) 075(1.9)
079(2.00= | 4=

ol

s
| -039(1.0) .138¢(3.5)|_ _ _ .031R(0.8) __ |
INDEX o1 6) | [ | _______]
0.063 .630(16.0)MAX
$ 472(12)
.236(6.0) 31 (8)'346(8'8)
| SEATING

.039(1.0)

o513 |~ PLANE
016(0.40) 177(4.5)MIN .146(3.7)MAX
.024(0.60) . .015(0.39)

019(0.47)
.047(1.2)
.100(2.45)TYP ~059(1.5)
Dimensions in
© 1985 FUJITSU LIMITED S08005S-5C 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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The Fujitsu MB3722 is designed for a dual low-frequency

MB3722

5.8 W DUAL AUDIO POWER AMPLIFIER

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

.
.
.
.

® ©6 06 o © ¢ o o

Various protection circuits
Over voltage protection
Thermal protection
Load short protection

W typ.

5.8
: 0.8 mV typ.
0.2

% typ.

Output pin-to-DC short protection

-ABSOLUTE MAXIMUM RATINGS (See NOTE)

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

(Tc = 25°C)

Rating %ymbo] Value Unit
Power Supply Voltage (No signal)| Vccoe 24 v
Power Supply Voltage (Operation)| Vgc 18 v
Power Supply Voltage (Surge) Vees 40 * vV
Output Current (Peak) IoPEAK 4.5 A
Power Dissipation Pp 18 W
Operating Temperature (Case) Te =20 to +75 °c
Storage Temperature Tstg | —-55 to +150 | °C

TS569-B884
April 1988

PLASTIC PACKAGE
SIP-12P-M01

PIN ASSIGNMENT

FRONT
VIEW

(= our-a

1

i

w
1]

>

QOow
ZCn
O3
1w
o w
G

=]

s —GND-IN

-

i

=z
&
UI:I
w

[ —IBYPASS
s —INFB-2

IN-A

=M™

NOTE: * t4<0.2 sec, tp21 msec

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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This device contains circuitry to protect the
inputs against damage due to high static volit-
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.1l - MB3722 BLOCK DIAGRAM

AMA

vy

NFB-A  (D—W\

IN-A @——;— +

Amp. A

1ol 53

BYPAss (3
GND-IN (6)
IN-B @—j— ¥
Amp. B
NFB-B @ Av‘v‘v s
W

BS-A

OUT-A

Vee

GND-OUT

BS-B

OuT-B
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RECOMMENDED  OPERATING CONDITIONS

Parameter Symbo1l Value Unit
Power Supply Voltage Vee 8 to 16 v
Operating Temperature Tc -20 to +75 °C
Output Load RL 2to8 * Q

Note

: * Dual operation.

ELECTRICAL CHARACTERISTICS (Vgc=13.2V, f=1kHz, Ry =4Q, T¢=25°C, One channel operation)

Parameter Symbol Condition Value Unit
Min | Typ Max
Quiescent Power Supply Current | Ig VIN=0V, Ri=o00 80 160 | mA
Voltage Gain Ay Po=1W 48.5|50.5 | 52.5 | dB
Difference Voltage Gain AAy | Po=1W 0 1.5 ] dB
Output Power Po THD=10% 5.0 5.8 W
Total Harmonic Distortion THD Po=1W 0.2 | 1.0 %
Output Noise Voltage VNO Rg=10kQ,BW=20 to020kHz 0.8 | 1.6 mV
Input Resistance RIN 20 30 kQ
Cross Talk Rg=600% 40 50 dB
Audio Mute Attenuation Rg=6009Q 40 dB
Fig. 2 - TYPICAL APPLICATION EXAMPLE
r—o Veo
+0.l;1 F'L ﬂ[!:
100,F 2= == 1004F ’I
) ) 10 i 1000 F
IN-A© 1 o=
*1 ‘(:;I”F 3 RL
INPUT & - t  OUTPUT
. %310 iERL
IN-Bo 5 8 "OJ”EfE-
9 _ 1000, F
ioo,,r-‘:z fz 100, F
4.7K0
Sw 2 Vee

Notes:

*1 Please use Mylar condeser.
*2 When Vgc is apply to the pin 3, Audio mute (40dB) is available.

*3 The TAB should be connected with the GND.
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Fig.3 — TYPICAL APPLICATION CIRCUIT PATTERN (BOTTOM VIEW)

GND Vee

ou"r_‘Bﬂ OUT-A
(_J le 1000 F [; 10004 F
9==ax
£

/.
100 /mou F

W4

TYPICAL CHARACTERISTICS CURVES

Fig.4 - TOTAL HARMONIC DISTORTION vs. OUTPUT POWER

20
R /
—~ 10
= Veo=13.2V /
e s R =48 l I Fig.5 - TOTAL HARMONIC DISTORTION vs.
= 1 channel operation a FREQUENCY
3 = 2
o 2 Veo=13.2v
=z
g 2 ! R =49 —
= _
5 ! SN g Po=1W
a ~ 505 1 channel operation ]
e TS 10kH: |7 a AN L]
E N s L \ =
~J 2 o2 AN —
z . | N z —
< N [=3
= £ 0.1
100Hz x .
g 0.1 x
[ -
S 0.05 E 0.0
e
0.02 0.0501 02 05 1 2 5 10 20 50 100 200 500 1k 2k 5k 10k 20k
OUTPUT POWER Pq (W) FREQUENCY f (Hz)
Fy Fig.6 - OUTPUT POWER/TOTAL HARMONIC DISTORTION/
s QUIESCENT POWER SUPPLY CURRENT vs.
® K POWER SUPPLY VOLTAGE
2 = S p=pm i
- e — 10l THD=10% . /
z 10
> =
g 3 2 " [pg=1w e/
& > « 3|1 channel operation_/
[ & '
o (-4
14 S w 1/
S 0.6r £ 150 6 4
o ] & y vl
— = - | Q
§0.4 S 100 f.::. 4 T T
% [ > L—T 1 ™
z0.2 é 50 ° 2l— :
- 17,1 1
<
5 0 =Y 0 L
e 3 6 8 10 12_ 14 16 18 20

13.2
POWER SUPPLY VOLTAGE Vgg (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) .165(4.2IMAX
L B
A R.071(1.8)
142(3.6)
551(14.0)MAX J\V 472(12.0)
B
INDEX .256(6.5)
323(8.2)
N~—
__J ﬁ 047(1.2)|[ 084 (2.4)
063(1.6)MAX 287(7.3)
.020(0.5)——
100(2.58)TYP 012(031)

Dimensions in

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

TS570-A878
A 14 W BTL AUDIO POWER AMPLIFIER August 1987

MB3730A

The Fujitsu MB3730A is designed for a Tow-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.

e High power output : 14W typ.
e 7-pin Single In Line package
e Minimum external components
e Various protection circuits
Over voltage protection PLASTIC PACKAGE
Load short protection SIP-7P-MO1
Thermal protection
Output pin-to-DC short protection
No break-down: between pins is shorted or
inverted insertion
Low thermal resistance ¢ 3°C/W PIN ASSIGNMENT
On-chip power—on pop noise protection circuit

(Front View)

ABSOLUTE MAXIMUM RATINGS (See NOTE)
(Tg = 25°C) 7— v
Rating Symbo1 Value Unit :E}::J OUT-M
Power Supply Voltage Vee 18 v 5 — OouT-I
Power Supply Voltage (Surge) | Vccs 50 * v [4— GND
Output Current (Peak) IOPEAK 4.5 A (37— BYPASS
Power Dissipation Pp 18 W [2— FB
Operating Temperature TA -20 to +75 °C 1= IN
Storage Temperature TsTG =55 to +150 °C
Note:
* 1¢<0.2 sec, typ2l msec
Permanent device damage may occur if ABSOLUTE MAXIMUM l’;ﬁtsdi‘;ﬁisf"é';;’.::;ecgff i&yh::hpsr:;:??v:::
RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised
the conditions as detailed in the operational sections of this data ;g:‘lic’;‘(’i'omna'o,p:‘c:“:gg‘g'b:ig‘::r":h;ﬁ void
sheet. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance
periods may affect device reliability. circuit.
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Fig.1 - MB3730A BLOCK DIAGRAM

BYPASS vee

|
|
|
|
[

IN

- @ OUT-M
I 4

|
|
|
|
|
|
|
|
LA @ OUT-1

3-26




RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Power Supply Voltage Vee 8 to 16 v
Operating Temperature TaA -20 to +75 °c

ELECTRICAL CHARACTERISTICS (Tc=25°C, Vgg=13.2V, R =4Q, f=1kHz)

Parameter Symbo1l Condition Value Unit
Min | Typ Max
Quiescent Power Supply Current IQ VIN=0V, R =0 80 200 mA
Voltage Gain Ay Po=1W 52.5| 55 57.5 | dB
Output Power Po THD=10% 10 14 L]
Total Harmonic Distortion THD Po=1W 0.2 | 1.0 %
Output Noise Voltage VNO Rg=10k2,BW=20 to20kHz 1.0 | 2.0 mV
Input Resistance RIN 40 70 kQ
Output Offset Voltage Voo 0.2 0.4 v

Fig. 2 = TYPICAL CONNECTION EXAMPLE

0.1“1.-]. fﬂz‘;cogu}"'
4.7uF/10V J;
No——H—11 7 6 —o
1* 1 gy
i
L3¢

224F/6.3V

Notes: *1 Effective to prevent from oscillation depending on printing pattern.
*2 When power supply line is stable, please connect with Vgc side, it
restrains the oscillation.
*3 Use Mylar Capacitor.
*4 The TAB should be connected with GND.




TOTAL HARMONIC DISTORTION THD (%)

Fig.3 - RECOMMENDED CONNECTION PATTERN (BOTTOM VIEW)
GND CiSaF
L 53aF [ 0-154F -
VIN (i?___- N o D—\Y—
q i = L
Hldn
4.7uF
g Iho
0) \o,
1
TYPICAL CHARACTERISTICS CURVES
Fig.4 - TOTAL HARMONIC DISTORTION vs. OUTPUT POWER Fig.5 - OUTPUT POWER/TOTAL HARMONIC DISTORTION/
QUIESCENT POWER SUPPLY CURRENT vs.
POWER SUPPLY VOLTAGE
20
10 \'7 13.2\ ' ¥ l I ;
cc=13. I = f=1kHz
5 RL=4Q z 95| THD=10% ! 4,
_ 5 Po=1W !
l g < = : /
2 =] ; e 20 [ PO/
I = g g 1/
z e £ !
1 g o 14 N !/
~ | 10kH: ,4 £ 5 150('5 15 !
0.5 — e & &
206rz |3 A1
5 2100k © 10 o LE
1kHz [£) w / L—
0.2 = 0415 _/"
~— § 8 -1
0.1 100Hz g gob5 O ST F THD —
0.05 2 L2 L o I
0.2 05 1 2 5 10 2 50 § s 5 8 10 1213.214 16 18

OUTPUT POWER Pg (W)

3-28

POWER SUPPLY VOLTAGE Vcg (V)



VOLTAGE GAIN Ay (dB)

TYPICAL CHARACTERISTICS CURVES (Continued)

Fig.6 - VOLTAGE GAIN vs. FREQUENCY

80

60

50

40

30

20

Vee=13.2V
—+RL=4Q
Po=1W

010 20 50 100200 500 1k 2k .5k 10k 20k S50k 100k

FREQUENCY f (Hz)

Fig.8 - POWER DISSIPATION vs.

0 25 50° 75 100 125 150

TEMPERATURE Tp (°C)

Fig.7 - TOTAL HARMONIC DISTORTION vs.
FREQUENCY

10
®
e Voo=13.2V
- RL=“Q
E 2 Po=1W
I
[-4
51
s A”,,f’
e 0.5
z
2 /,,z"
g N A
3 0.2 < ~
2
E 0.1

0.05 : .

20 50 100 200 500 1k 2k 5k 10k 20 50
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25 ! !
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o NN\ AN
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PACKAGE DIMENSIONS

NG

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

.807(20.5)MAX

.591(15.0)

11.8)

551(14.0)MAX j
.256(6.5)
.323(8.2) E}

472(12.0)

.063(1.6)MAX—— .287(7.3)
.020(0:5)

.100(2.54)TYP
©-FUJITSU LIMITED 1986 S07002S-1C

.1567(4.0)MAX

142

3.6)

M~

.059(1.5){| .079(2.0)

— L—.‘ow(o.zs)

Dimensions in
inches (millimeters)

_J
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mmmmmmmwmmmm DSTV83-059

FUJITSU WB3731

IR

18W BTL POWER AMPLIFIER

The Fujitsu MB3731 is designed for a low-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 thermal
resistance, that a design for heat radiation can be performed
with Tow 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.

o High Power Qutput : 18W with R = 4g
o Minimum External Components
o Small Plastic 12-pin Single-In-Line Package
o Low Thermal Resistance
o 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 Diagram

IEENE Fmmm s ————

BS (M)

IN(1
orT N

I“I-JEI)B.\CK@—
BS
d

oUT 1.

OUT (W)

il

i
: 3
GNDOUT
GXD IN
Al
AN | ) —{( l_.)OUT(l)
B 1
9)Bsm
- Byrass(s
N IN - AUDIO 7
GNDAIN NUTE \8

-
Z A

e e

\m\ﬁrwm@w



ABSOLUTE MAXIMUN RATINGS

FUJITSU MB3731

(Tc=25°C)
Parameter Symbo1l Value Unit
Power Supply Voltage vee 18 v
Power Supply Voltage Vees 40% Vv
(Surge Voltage)
Peak Output Current Io(Peak) 4.5 A
Power Dissipation Pp 18 W
Operating Temperature Top -20 to +75 °C
Storage Temperatuer TsTG -55 to +150 °C
“Note : * t4<0.2 sec., tp>1 msec.
RECOMMENDED OPERATING CONDITIONS
Parameter Symbo1 Value Unit
Power Supply Voltage Vee 8 to 16 v
Operating Temperature Top -20 to +/5 °C
ELECTRICAL CHARACTERISTICS (Vcc=13.2V, f=1kHz, Ry =4q, T¢=25°C)
Value
Parameter Conditions Symbol Unit
Min. | Typ. | Max.
Quescent Power VIN=0V Rp=e Iy - 80 200 | mA
Supply Current
Voltage Gain Po=1NW Av 44.51 47 49.5] dB
Output Power THD=10% Po 15 18 - W
‘Total Harmonic Po=1W THD - 0.1 | 0.5 %
Distortion
Output Noise Rg=10kga, VNO - 0.5 | 1.0 | mV
Voltage BW=20Hz to 20kHz
Input Resistance RIN 40 70 - kQ
Output Offset Vin=0 Voo - 0.2 0.4 v
Voltage
Audio Mute Po=1W - 43 - dB
Attenuation
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FUJITSU MB3731
TYPICAL APPLICATION EXAMPLE

Note:
Ovee ¥ Recommended capacitor : Effective capaci-

tance ; 0.154F+100%/-20% 1 through 10 MHz
1 +| 100uF ESR=0.52 to 20. If polyethlen Terephthalate

10 EEN Y Film Capacitor is used, it is recommended

| %ofs,fi to connect lq resistor in series. .
N e T © *2 This capacitor's effect depends on the cir-

ST T T Teo15.5 2 cuit pattern.
w"F—i—"'i-J' J' Lo _,L l o *3 The output can be cut off by grounding the
pin 6.

O*3

*4 The tab should be connected with the ground.

TYPICAL APPLICATION CIRCUIT PATTERN

I_!v»T Aromd Vee T Suppy Grewed
I pfedm oo

o—c

Tapat

TYPICAL ELECTRICAL CURVES

TOTAL HARMONIC DISTORTION VS. OUTPUT POWER

10 Vee=13.2v
RL=40

THD (%)

Total Harmonic Distortion (THD) (%)

10kHz

0.2

1k
0.1 He

0.05 J00H,
0.2 05 1 2 5 10 20 50
Po (W)

OQutput Power
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FUJITSU MB3731

TYPICAL ELECTRICAL CURVES (Cont'd)
TOTAL HARMONIC DISTORTION VS. FREQUENCY

[
5 Vee=13.2V.
Ri. =40
3 Po=iw = 7
} 2
. : . g1
Total Harmonic Distortion (THD) (%) ©
0.5
L
0.2
o ~N | L —
0.05
20 50 100 200 500 1k .2k k 10k 20k 50k

f(Hz)

Frequency T (Hz)

TOTAL HARMONIC DISTORTION, QUIESCENT POWER SUPPLY CURRENT, QUTPUT POWER

VS, SUPPLY VOLTAGE 3 T
~ 30Hf=1kHz H 4
Z | THD=10%
< 25 Po=1W
Total Harmonic Distortion (THD) (%) ¥
Quiescent Power Supply Current Ig (mA) " 7
Output Power Py (W) = Esorus :
;:.;0‘6 < .
£ 100 10 [
T 0.4 . ’//’u—/
0.2 o THD
0 o 0 10 12 14 1Ls 1820
13.2
Vee(V)

Supply Voltage Vgc (V)

VOLTAGE GAIN VS. FREQUENCY

80

60

50

Voltage Gain Av (dB)

40

Av(dB)
Ji

30

oo Vee=13.2V
20 Ri.=40

Po=1W

| |

0 - ——
10 20 50 100 200 500 1k 2k 5k 10k 20k 50k 100k
“(Hz)

10

Frequency f (Hz)
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TYPICAL ELECTRICAL CURVES (Cont'd)

AUDIO MUTE ATTENATION VS. FREQUENCY

Audio Mute Attenation (dB)

Package Dimensiens

(dB)

FUJITSU MB3731

Ve =13.2V ]

Ri =40

Po=5W,

u
Pa

=1W

20

50 100 200 500 1k 2k .5k 10k - 20k 50k

f(Hz)

Frequecny f (Hz)

1.240(31.50)MAX

SIP-12P-M01)

12-LEAD PLASTIC SINGLE-IN-LINE PACKAGE
(CASE No.:

3-35

.945(24.00) .165(4.20)MAX
| | T
N\t A oo ez
/A N\ 472012000 §
.561(14.00)MAX
INDEX .256(6.50)
.323(8.20)
\ —
0831, 6OMAX ‘.I l‘ .287(7.30) .047(1.20) || .094(2.40)
.020(0.50)
.100(2.54)TYP
.012(0.31)
wimensions in
inches (millimeters) Steons-se
DSTV83-059



[T

FUJITSU
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14W BTL AUDIO POWER AMPLIFIER

14W BTL AUDIO
POWER AMPLIFIER

The Fujitsu MB3732 and MB3734 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

® Minimum external components

® | ow thermal resistance

® On-chip power-on pop noise reduction circuit

® No breakdown

® Low distortion

® Various protection circuits :

14W typical

THD.= 0.07% typical

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

3°C/W in the MB3732
4°C/W in the MB3734

Power supply surge protection, Thermal protection

Load short protection, Over voltage protection

Output pin-to-DC short protection

between pins is shorted or insertion is inverted

ABSOLUTE MAXIMUM RATINGS (see NOTE) (Tec = 25°C)
Rating Symbol Value Unit
Supply Voltage Vee 18 \Y
Supply Voltage (Surge) Vees 50* v
Output Current (Peak) lorEAK 45 A
Power Dissipation Pp 18 w
Operating Temperature (Case) Te -20 to +75 °c
Storage Temperature TsTa ~55 to +150 °c

Note: t; <0.2sec, t, > 1 msec

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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MB3732
MB3734

July 1988
Edition 2.0

PLASTIC PACKAGE
SIP-07P-MO01

PLASTIC PACKAGE
SIP-09P-M02

PIN ASSIGNMENT

E='Vcc
[6=—0uT (M)
Cromt 5==0uT (1)
View Z#'GND
[3—=s8P
[2—"FB
1— 1IN

MB3732

zbvcc

EOUT(M)
7= 0UT (1)
Eront [6— GND (OUT)
View |5 GND (IN)
4= AM

[3—=BP
2==FB
1—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

INHRHIRMANN - mB3734

Fig. 1 — MB3732 BLOCK DIAGRAM

FB @ MWy T - MAIN AMP

My

§‘T

INV. AMP
——5) ouT (1)
1
1
1
FILTER !
I 1
! 1
[ ]
I ]
——————— @----=-O-------
GND TAB

B @_——Jw,—r - MAIN AMP
W

gﬁ[

INV. AMP

(D) ouT ()

FILTER

e @----@----0--

GND (IN) GND (OUT) TAB

3-37



W

FUJITSU
Mﬁg;gi O
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Max Unit
Power Supply Voltage Vee 810 16 \%
Operating Temperature (Case) Te -20 to +75 °c

ELECTRICAL CHARACTERISTICS

(Te = 25°C, Ve = 13.2V, R, = 4Q, f= 1KHz2)

Values
Parameter Symbol Condition Unit
Min Typ Max
Quiescent Power Supply o Vin =0V _ 80 160 mA
Current Ry =00
Voltage Gain Av — 45 47 49 dB
THD = 10% 10 14 -
Output Power Po w
THD = 1% — 10 -
Total Harmonic Distortion THD Po=1W - 0.07 0.5 %
Ry =082 _ 03 _
BW = 20Hz to 20KHz ’
Output Noise Voltage Vno mV
Ry = 10KQ
g —
BW = 20Hz to 20KHz 0.5 1.0
Input Resistance Rin - 20 30 - k&2
Output Offset Voltage Vorr - - 0.1 0.3 Y,
DC Mute Supply Current lcca Vapin =0V - 15 - mA
Audio Mute Attenuation - MB3734 Only — 60 — dB
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Fig. 3 — MB3732 TEST CIRCUIT

+ o+
Input 10pF - 220 T o1pr OOutput
s ==
O ] O E
: . * > 1000 pF
L 2
=10 L 0.1 uF -
10

TAB should be connected with the GND.

Fig. 4 — MB3734 TEST CIRCUIT

1 2 3 4 5 He_' 7 8 9 I
47pF
+ —O Vee

+ +
Input 10 uF - - 22F0 O
® Output
O ) J (g J Jorur _Joapr O
> 1000 pF*
10 10 : e i
AM
TAB should be connected with the GND.
If the 3 pin is connected to GND, DC Mute is enabled. 7777

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

3-39



AR

FUJITSU
mggﬁﬁ (AR

TYPICAL PERFORMANCE CHARACTERISTICS

OUTPUT POWER Pg (W)

Fig. 5 — TOTAL HARMONIC DISTORTION

TOTAL HARMONIC DISTORTION THD (%)

vs. OUTPUT POWER

20 T T
Vee = 13.2v
10}-R__ =40
5 /
2
1
0.5 /
f = 10kHz
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FUJITSU
WA MB 3734

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Fig. 9 — POWER DERATING CURVE Fig. 10 — POWER DERATING CURVE
(MB3732) (MB3734)
25 25
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FUJITSU

MB3732
mB3734 N
PACKAGE DIMENSIONS
7-LEAD PLASTIC SINGLE-IN-LINE PACKAGE
(CASE No.: SIP-07P-M01)
.807(20.5)MAX
591(15.0) 157(4.0)MAX
/ \
// R.071(1.8)
’ ) T 472(12.0) 1423.6)
551(14.0)MAX ; ]
256(6.5)
323(8.2)
1 ~—
L 059(1.5)[.079(2.0)
.063(1.6)MA><-J 287(7.3)
.020(0.5)—
L——J ] L 010(0.26)
.100(2.54)TYP
Dimensions in
© 1987 FUJITSU LIMITED S07002S-2C inches (millimeters)
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FUJITSU
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PACKAGE DIMENSIONS (continued)

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

.929(23.6)MAX

.921(23.4)MAX

.134(3.4)DIA 315(8.0) .315(8.0) -130(3.3)MAX

.024+.004

\ 154(3.9) “l ~06:01)
B 4 W) s | 134{(3 4) 4
) > \ /|

L1
I .559(14.2)MAX
A437(11.1) INDEX

.252(6.4

¢

B g

[ ]

i .228(5.8)MIN —

I

.100(2.54)TYP | .028+.004 04775 o’ J 024+.004

.031(0.8)

0.7+0.
( 0.1) a. 2+g 3 (0.6+0.1)
Dimensions in
© 1987 FUJITSU LIMITED S09003S-2C inches (millimeters)

The information contained in this document does not convey any given. The information contained in this document has been carefully-
license under copyrights, patent rights, software rights or trademarks checked and is believed to be reliable. However, Fujitsu assumes no
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are responsibility for inaccuracies. Fujitsu reserves the right to change
included as a means of illustrating typical applications. Complete products or specifications without notice.

information sufficient for construction purposes is not necessarily
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FUJITSU AUDIO POWER MB3733

T AVPLFER

20 WATT BTL AUDIO POWER AMPLIFIER

April 1988

Edition 2.0

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.

3 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 R_ = 48

Minimum External Components

Saml| Plastic 12-pin Single In-Line Package

Low Thermal Resistance

Various Protection Circuitries:
Power Supply Surge Protection PLASTIC PACKAGE
Excess Voltage Protection SIP-12P-MO01
Load Short Protection
DC Short Protection for Outputs, Power Supply pin, and Ground pin

° : .
Low Power-on Pop Noise PIN ASSIGNMENT
® Separated Ground pins for Input/Output
® Audio Mute Function 12 [ =1 8s-mMAIN
® Low Total Harmonic Distortion: 0.07% typ. 11 [ —vee
10 [ =1 OUT-MAIN
ABSOLUTE MAXIMUM RATINGS (See NOTE) 9 [—ssinv
Rating Symbol Value Unit 8 [ _—10uTINv
Power Supply Voltage Vee 18 \% FRONT 7 | _—— GND-OUT
VIEW
Power Supply Voltage * 6 [ >——am
(s Voltage) Vees 50 \%
urge Voltage 5 [ —wsep
Peak Output Current lo (Peak) 4.5 A 4 [ >—InFB
Power Dissipation Pp 18 w 3 [ —GNDIN
Operating Temperature (Case) Tec -20to +75 °c 2 [—nc
Storage Temperature Tsta -55 to +150 °c [
NOTE: *1,<0.2(s), t, > 1 (ms)
R This device contains circuitry to protect the
Permanent device damage may occur if ABSOLUTE MAXIMUM inputs against damage due to high static volt-
RATINGS are exceeded. Functional operation should be restricted to igei or rer':;"'Cr;C':LdtSi-on"s“)"l‘)’:"etgk:n 'stoada‘";;"'ig
the conditions as detailed in the operational sections of this data ap‘;"caﬁon O,Danv voltage higher than maxi-
sheet. Exposure to absolute maximum rating conditions for extended mum _rated voltages to this high impedance
periods may affect device reliability. circuit.
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M MmB 37 33
Fig. 1 — MB3733 BLOCK DIAGRAM
BS-MAIN
o MAIN
oty p———O OUT-MAIN
NFB Ot o
>
GND-IN O—= ANN—
“ O OUT-INV
O BS-INV
BP O
FILTER
AUDIO MUTE O— ] ct i
GND-OUT Ve

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Power Supply Voltage Vee 810 16 \Y
Operating Temperature (Case) Te -20 to +75 °c
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mB3733 [N
ELECTRICAL CHARACTERISTICS
(Te =25°C, Ve = 13.2V, R = 4Q, f = 1kHz)
Value
Parameter Condition Symbol Unit
Min Typ Max
Quiescent Power Supply Current Vin =0V, R =02 la 80 160 mA
Voltage Gain Ay 45 47 49 dB
THD = 10% Poq 16 20 w
Output Power
THD = 1% Po2 14 w
Total Harmonic Distortion Po = 1W THD 0.07 0.5 %
Rg =08,
BW=20t020kHz | VNOT 03 mv
Output Noise Voltage
Ry = 10k2,
BW =20 to 20kH, | 'NO? 05 1.0 mv
Input Resistance Rin 20 30 kQ
Output Offset Voltage VorFseT 0.1 +0.3 \%
Supply Currentin DC _
MUTE mode BP =0V lcca 15 mA
AUDIO MUTE Attenuation AM =0V 50 dB
Fig. 2 — MEASUREMENT CIRCUIT
MB 3733
I EI I T LT
NC o O Vce
10pFzzt 2z *oz100uF |1008F ¥
input l - 71220 q
O uF 102 Output
Foz 0.uF 4
0.1uF 22 gz >1000uF
10 -7
AUDIO
MUTE e
(AM) ke
Note: When BP is grounded, DC Muting can be used. When AM is grounded, AUDIO Muting can be used.

3-46



WA
FUJITSU

IR MB 37 33

TYPICAL CHARACTERISTICS CURVES

Fig. 3 — TOTAL HARMONIC DISTORTION 2 Fig. 4 — TOTAL HARMONIC DISTORTION

2 vs. OUTPUT POWER g vs. FREQUENCY
_ L] i L] b= 1W
8 10 | | o 0.5 ! | °
o Vee =13.2V E Vee = 13.2V
,3_: 5 R =4Q E 02\ R,_l=4n /
5 2 Py = 5W /V P, = 5W
= 2 o 041 /‘
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5 1 2 o.0s
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g 0.5 I 002
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= 1
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Fig. 5 — VOLTAGE GAIN vs. FREQUENCY Fig. 6 — OUTPUT POWER vs. FREQUENCY
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POWER SUPPLY CURRENT Igc (A)

Fig. 7 — POWER DISSIPATION/POWER SUPPLY

3r

POWER DISSIPATION Py (W)

CURRENT vs. OUTPUT POWER
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Radiation Board
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POWER DISSIPATION Pp (W)
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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) .165(4.2)MAX
/ VS
I W A ([ Forus ,
142(3.6
551(14.0)MAX J N N 472(12.0)
INDEX .256(6.5)
.323(8.2)
~~—
_J L 047(1.2)|[094(2.4)
.063(1.6)MAX .287(7.3)
.020(0.5)
] fs—
.100(2.54)TYP .012(0.31)
Dimensions in
©1986 FUJITSU LIMITED S12001S-3C 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 na
responsibility for inaccuracies. Fujitsu reserves the right to change
products or specifications without notice.
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FUJITSU AUDIO POWER MB 3735

RIS AMPLIFIER

20 WATT BTL AUDIO POWER AMPLIFIER

April 1987
Edition 2.0

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.

3 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 R =4Q

® Minimum External Components

® Small Plastic 9-pin Single In-Line Package

® Low Thermal Resistance PLASTIC PACKAGE
® Various Protection Circuitries: SIP-09P-M02

Power Supply Surge Protection
Excess Voltage Protection
Load Short Protection

DC Short Protection for Outputs, Power Supply pin, and Ground pin PIN ASSIGNMENT
® Low Power-on Pop Noise
9 BS-MAIN
8 [ _———1 ouT-MAIN
7 j— V]
ABSOLUTE MAXIMUM RATINGS (See NOTE) ce
6 1 BS-INV
Rating Symbol Value Unit
FRONT L—;:: -
Power Supply Voltage Vee 18 Y, view 5 OUT-INV
Power Supply Voltage v 50* v 4 ;) GND
{Surge Voltage) ces 3[_—sp
Peak Output Current 1o (peak) 45 A 20— nre
Power Dissipati P 18 w
ower Dissipation D Ve
Operation Temperature Te ~20 to +75 °
Storage Temperature Tsta -55 1o +150 °c
NOTE: *t,<0.2(s), t, > 1 (ms)
This devi tains circuitry tect th
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM inr;zts Z;;ﬁer,sf°§aﬁ:§§e°§§:'tf,vhigh"s"‘;t?f Vo“e_
RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. HO\gver,kit is adviseg
the conditions as detailed in the operational sections of this data ;2356';3;'"“”&“;‘?”‘,‘:)?&; hig?ere:h;g ey
sheet. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance
periods may affect device reliability. circuit.
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Fig. 1 — BLOCK DIAGRAM of MB 3735

BS-MAIN
INO +
—O OUT-MAIN
NFB o——fvvv\.—:-
—“—,\'\/\N—""‘"
NV
+
OUT-INV
BS-INV
BP O
FILTER é é
GND  V¢e

RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Value Unit
Power Supply Voltage Vee 81016 v
Case Temperature Te 2010475 °c
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ELECTRICAL CHARACTERISTICS

(Tc =25°C, Ve = 13.2V, Ry = 4%, f = 1kHz)

WA
FUJITSU

MB 3735 I

Value
Parameter Condition Symbol Unit
Min Typ Max
Quescent Power Supply _ _
Current Vin =0V, R =0 la 80 160 mA
Voltage Gain Ay 45 47 49 dB
THD = 10% Pos 16 20 w
Output Power
THD = 1% Pos 14
Total Harmonic Distortion Po =1W THD 0.07 0.5 %
Ry = 092
q ,
BW=20Hzto20kHz | VNO1 0.3 mv
Output Noise Voltage
Ry = 10k
BW=20Hzto20 kHz | YNO2 05 1.0 mv
Input Resistance Rin 20 30 k&
Output Offset Voltage VorFseT 0.1 +0.3 \
Supply Currentin DC _
MUTE mode BP = 0V leco 15 mA
Fig. 2 — MEASUREMENT CIRCUIT
MB 3735
1 3 |T4_J 5 6 I 7 | I_-8‘| | 9 I
4.7uF 220m=| ‘ O Vee
- 10uFzzt T+ 100uFZZ * %* 100uF
Input O
Output
O . . O
= 0.1uF = 0.F == >1000uF
10 10
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
MB 3735
Vee =132V
10 /
£
ol
£ f = 10kHz
0.1 e
\ f=1kHz
f = 100Hz
0.01
0.01 0.1 1 10 100
Output Power Pg (W)
Fig. 4 — TOTAL HARMONIC DISTORTION vs. FREQUENCY
10
MB 3735
Vee = 13.2V
1
Q
I
= \
0.1 AN
Po=1W
0.01
10 100 1K 10K 100K

Frequency (Hz)
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Gain (dB)

Po (W)

Fig. 5 — GAIN vs. FREQUENCY
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Fig. 6 — POWER BAND WIDTH
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PACKAGE DIMENSIONS

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

.929(23.6)MAX

.921(23.4)MAX
.134(3.4)DIA 315(8.0) 315(8.0) -130(3 3IMAX
.024+.004
154(3.9) "’ [0.620.1)
(D N ol
KJ I - k_j 134(3.4)
L, /
559(14.2)MAX
437(11.1) INDEX
) 252(6.4)
- I] | h
228(5.8)MIN 4| |~-031(08)

+.012
.100(2.54)TYP .028:.004 047 9 J .024:.004

(0.7£0.1) +0.3) (0.6+0.1)
0

Dimensions in
© FUJITSU LIMITED 1987 S09003S-2C 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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MB3736
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
e Low Thermal Resistance

e o o o

4°C/W  SIP Package
3°C/W  ZIP Package
s Package

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

TS581-A87Y

November

PLASTIC PACKAGE
SIP-12P-M01

PLASTIC PACKAGE
Z1P-12P-M01

1987

AR, )

PIN ASSIGNMENT

(Front View)

12 NC
ABSOLUTE MAXIMUM RATINGS (See NOTE) (Te = 25°C) " gizzz OUTPUT-2
10 [>=— Vee
Rating Symbol Value Unit s [°— nc
Power Supply Voltage Vee 18 Vv 8 [ _——> OUTPUT-B
7 [ == GND-OUT
Power Supply Voltage (Surge) | Vees 50 * v s = anp-1n
Output Current (Peak) ToPEAK 4.5 A 5 ;}::: BIAS
Power Dissipation Pp 30 W : i 2;1:21:12—5\1
Operating Temperature (Case) | Tg -20 to +75 °C 2 [——3 NFB-A
Storage Temperature TsTe -55 to +150 o ' [/ 1neUT

Note:
* £¢<0.2 sec, tp21 msec

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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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 - MB3736 BLOCK DIAGRAM

STAND-BY

F-=-=--

vee NFB-A

|
I
| I
BIAS 0—— Bias M :
I
{ o OUTPUT-A
]
INPUT O > & GND-OUT
GND-IN Q—— .
—————0 OUTPUT-B
I
! 1
|
! Protection | w :
: Circuit |
L T |
NFB-B
Fig.2 - MB3736 TEST CIRCUIT
NC 12
OUTPUT-A 11 0
Vee 10 — O
0.1uF +
NC 9 1Q 777 2200uF
OUTPUT-B 8 —— 0
0.1uF
19
GND-OUT 7 0
GND-IN 6
IOUFI/L
BIAS 5
Z
STAND-BY 4 0
10p
NFB-B 3
+
NFB-A 2 %
+  10uF
INPUT-A 1 0
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbo1 Value Unit
Power Supply Voltage Vee 9 to 16 \
Operating Temperature (Case) Tc -20 to +75 °C

ELECTRICAL CHARACTERISTICS (T¢=25°C, Vge=13.2V, f=1kHz, R =4Q)

Parameter Symbol | Condition - Value Unit
Min Typ Max
Quiescent Power Supply Current| Igc VIN=0V,R =0 100 200 mA
Voltage Gain Ay 43 45 47 dB
THD=10%,R =4Q 12 15 W
Output Power Po
THD=10%,R| =20 12 )
Total Harmonic Distortion THD Po=5W 0.04 0.5 %
Output Noise Voltage VNo Rg=10kQ,
BW=20 to 20kHz 0.4 1.0 mV
Input’ Resistance RIN 20 30 ke
Output Offset Voltage VOFF 0.1 | %0.3 v
Power Supply Current at 1 50 pA
Stand by mode
Vsgy | Operation 2.4 Vee v
Input Voltage at Stand-by Pin
VggL | Stand-by 0 0.4 v
Ripple Rejection Ratio 50 dB
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TYPICAL CHARACTERISTICS CURVES

Fig.3 - TOTAL HARMONIC DISTORTION vs. QUTPUT POWER
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VOLTAGE GAIN AV (dB)

(dB)

POWER SUPPLY RIPPLE REJECTION R.R.
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Fig.5 - VOLTAGE GAIN vs. FREQUENCY

veCc = 13.2 V
Rg = 600
RL=14Q
Po=1W
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FREQUENCY f (Hz)
Fig.6 - POWER SUPPLY RIPPLE REJECTION vs. FREQUENCY
T T
Vee = 13.2 V
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RL =14 Q .
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POWER SUPPLY CURRENT Igc (mA)

POWER DISSIPATION Pp (W)

(&)
o
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Fig.7 - POWER DISSIPATION vs. OUTPUT POWER
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POWER DISSIPATION Pp (W)

POWER DISSIPATION Pp (W)
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Fig.8 - POWER DERATING CURVES
(SIP-12 PACKAGE)

(1) lnfinité heat radiation board
(2) 900cm? x 2mm Ag board

(3) 400cm? x 2mm AQ board
(4)200cm? x 2mm Agboard
(5) 100cm? x 2mm A board
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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) 165(4.2)MAX

) N dB

N\ [ ponua s
.551(14.0)MAX // \ ’ .472(12:01 )

INDEX
.323(8.2) :(
N~ ——

__J L_ .047(1.2)/].094(2.4)
.063(1.6)MAX .287(7.3)

D

.256(6.5)

.020(0.5):

ot b
.100(2.54)TYP .012(0.31)

Dimensions in

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

12 LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE.

23.6 MAX Dimensions in inches(millimeters)

23.4 MAX

ﬂ_u_\ 3.0 /_fr__o_m
%} D S IE

INDEX < b =
9 3 o
(=]
<
0.620.1 | i
0.740.1 1.978 Typ

3.51.4.0

PRELIRDMARY

Nolice: Ths & not » firal spec-
licalon Some parametric bmits
are subject to charge.
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FUJITSU

MB3737
A

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

o o o o

T75527-C885
May 1988

PLASTIC PACKAGE
SIP-12P-MO1

PLASTIC PACKAGE
ZIP-12P-M01

Over Voltage Protection
Load Short Protection
Thermal Protection

« Low Power-on Pop Noise

o Package

12 pin Plastic SIP package (Suffix:-PS)

12 pin Plastic ZIP package (Suffix:-PSZ)

PIN ASSIGNMENT

(Front View)

127 BS-A
11 ] OUTPUT-A
ABSOLUTE MAXIMUM RATINGS (See NOTE) ‘ggggﬁe
(Tc = 25°C)
8 [ OUTPUT-B
. . 7 [ GND-OUT
Rating Symbo1 Value Unit 6 ——— awo-n
5[ 1 BIAS
Power Supply Voltage Vee 18 v ) TAND-BY
3" NFB-B
Power Supply Voltage (Surge) | Vgcs 50 =* v it oA
Output Current (Peak) IoPEAK 4.5 A L A
SIP-12P-M01
Power Dissipation Pp 30 W
Operating Temperature (Case) | Tg -20 to +75 °C
ZIP pin assignment:
Storage Temperature TsTe -55 to +150 °cC please see page 7

Note:
* t520.2 sec, t,21 msec

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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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 - MB3737 BLOCK DIAGRAM

STAND-BY Ve

NFB-A

|
|
40kQ !
BIAS ¢—— BIAS MW |
I 1
OUTPUT-A
l —
f BS-A
INPUT GND-OUT
GND-IN ¢—> BS-B
| ———————q? OUTPUT-B
|
! AAA :
! PROTECTION Yy 1
! CIRCUIT 40kQ |
: 876Q |
U G,
NFB-B
Fig.2 - MB3737 TYPICAL CONNECTION EXAMPLE
INPUT 4<:)
104F
NFB-A =
10uF
NFB-B N
STAND-BY O
104F
BIAS -
GND-IN
GND-0UT
10 )
== 0.1u4F 2 22004F
OUTPUT-B ha O
1004F EElQ
BS-B - J
v ¥ T O-1uF o
OUTPUT-A i O
1004F
BS-A N
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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 °C
ELECTRICAL CHARACTERISTICS (Tg=25°C, Vge=13.2V, f=1kHz, R =4Q)
Parameter Symbol| Condition - Value Unit
Min | Typ | Max
Quiescent Power Supply Current| Igcq | VIN=OV,RL= 0 100 | 200 | mA
Voltage Gain Ay 43 45 47 | dB
THD=10%,R| =4Q 18 23 W
Output Power Po
THD=10%,R =2Q 18 26 W
Total Harmonic Distortion THD Po=5W 0.04(0.4 %
Output Noise Voltage VNO Rg=10kQ,
BW=20Hz to 20kHz 0.4 [1.0 mvV
Input Resistance RIN 20 30 kQ
Output Offset Voltage VOFF £0.1(20.3 | V
Power Supply Current at Iccs 1 50 pA
Stand by mode
Vrip=1Vrms, f=1kHz
Ripple Rejection Ratio RR Cpapcitor 1luF is 40 50 dB
connected between
Vce and GND
Vsgy | Operation mode 2.4 Vee v
Input Voltag, Stand-by Pin
VgL | Stand-by mode 0 0.4 v
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TYPICAL CHARACTERISTICS CURVES

TOTAL HARMONIC DISTORTION THD (%)

TOTAL HARMONIC DISTORTION THD (%)

OUTPUT POWER Pg (W)

Fig.3 - TOTAL HARMONIC DISTORTION vs.

OUTPUT POWER

20 [T
Vee=13.2V /
10 Rg=6000
R =40 |
5 Ta=25T
2
| /
! T
: /
o5 '—16m i
— 1 {t= 2 } i
0.2
/
f=1kHz
0.05 Q\F /
=100Hz
0.02 1 i
02 05 1 2 5 20

N
o

—
o

0

OUTPUT POWER Pg (W)

Fig.5 - TOTAL HARMONIC DISTORTION vs.

FREQUENCY
2 1 I
Vee=13.2V /
1 Rg=600077
i RL=40Q
0.5 Ta=25T
i
0.2 -
0.1 //)
Po=1W 4;
0.05 R——
Po=5W '
0.02 -
10 20 50100200 500 1k 2k 5k 10k20k 50k

FREQUENCY f (Hz)

Fig.7 - OUTPUT POWER vs. FREQUENCY

1]
THD=10%
330uE
ISNN—
]
rZZOuF
THD=0.8%
| et
Ces=100.F
(HEfE) \N
7 N
Vee=13.2V
Rg=600Q
R =4Q
Ta=25T
j]

1020 50100200 5001k 2k 5k 10k20k 50k100k

FREQUENCY f (Hz)

3-67

TOTAL HARMONIC DISTORTION THD (%)

VOLTAGE GAIN Ay (dB)

TOTAL HARMONIC DISTORTION THD (%)

Fig.4 - TOTAL HARMONIC DISTORTION vs.
OUTPUT POWER

ol -
WVee=13.2v
0 -
! iRe=6000 ll[
[ IR =20
[Ta=25T
!
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2 e
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Fig.6 - VOLTAGE GAIN vs. FREQUENCY
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Fig.8 - TOTAL HARMONIC DISTORTION vs.
SIGNAL SOURCE IMPEDANCE
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OUTPUT NOISE VOLTAGE Vno (mV)

Fig.10 - RIPPLE REJECTION vs.

Fig.9 - OUTPUT NOISE VOLTAGE vs.
SIGNAL SOURCE IMPEDANCE REQUENCY
5 T 1T 1
v 139V Vec=13.2V
cc=13. — 60 =600Q
RL=40 ™ % \\ Rg=6002
Ta=25¢ A RL=4Q
L~ N Vec-GNDRI1LF
z < c-GNDFe
4 \ Vrip=1Vrms
it 50 Ta=25C[ |
no filter // g \
—— -
1 -
I+ \
— -
| 40
20kHz LPF L—T | s &
0.5 o
. | 4 \
s - a
JS-A = 30 N
0.2
0" 500 1k 2k 5k 10k 20k 50k 100k 20 50 100200 500 1k 2k 5k 10k 20k 50k

SIGNAL SOURCE IMPEDANCE Rg (S2)

Fig.11 - POWER SUPPLY CURRENT/

FREQUENCY f (Hz)

Fig.12 - OUTPUT POWER vs.

POWER DISSIPATION vs. LOAD RESISTANCE

OUTPUT POWER

POWER SUPPLY CURRENT Igg (A)

OUTPUT POWER Pg (W)

44 40 35
[ Rg=600Q
Rg=600Q lec Vee=14.4V | f=1kHz _ |
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- Ta=25T = e~
Y 2/;:=12§62V z Vee=13.2V
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o
< [\\
z & 20
S / / lcc E / \
- (RL=4Q) - Vee=
< A
24 £ 20 L - 14.4v)
o Vee=13.2v 2 THD=1% I
® (RL=29Q) E 10
[=] v 16V o 1 Vee=13.2V ™~
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Vee=9V \ i
(Ru=20) Vee=13.2V 0 '
/—\V\QV\ (RL=4Q) 0 5 10 15
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o o (RL=40) LOAD RESISTANCE R ()
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Fig.13 - OUTPUT POWER vs. Fig.14 - TOTAL HARMONIC DISTORTION vs.

FREQUENCY FREQUENCY
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! ! \‘P- o Cps=100/220/ 30&5/
10 j Z o1 £ PozdW
/ ' i g \\ 4
Ces=220uF | [
| ! < 005
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PACKAGE DIMENSIONS

©1988 FUNTSU LIMITED $12001S-3C-1

31.50(1.240) MAX ———
24.00(.945)
R1.80(0.71)
14.00(551)
00( 5 ! 2.00(.472)
8.20(.323) 6.50(.256)
I 7.30(.287)
2.54(.100) 1.60(.063)
LRl LIS 0.50(.020)

4.20(.165) MAX

T
3.60(.142

N—

1.20(.047)|| 2.40(.094)

—~=0.31(.012)

Dimensions in millimetres (inches)
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PACKAGE DIMENSIONS

PIN ASSIGNMENT

(TOP VIEW)

12 ————)8s-A
O ) OUTPUT-A
10 vee
=
OUTPUT-B
— GND-OUT
[ JGND-IN
— BIAS
) STAND-BY
— NFB-B
[ JINFB-A
— NPUT

- N W s ooy 0

ZIP-12P-MO1

[=~———23.60(.929) MAX
[————23.40(.921) MAX

8.00 8.00

¢3.40(.134)

(.318) (315)
3.90

(.154)

od

N\
D)5\

INDEX

)
3.40(.134)

T

6.40(.252)

0.70£0.10

1.778(.070)
TYP

LEAD No.

(.028+ .004)

(BOTTOM VIEW)

©1988 FUIITSU LIMITED 112002S-1C-1

0.60:0.10

3.30(.130) MAX

0.60:0.10

(.024 £ .004)

15.10:0.30
(.594+.012)

12.30:0.30 | 19.10:0.70
(484: 012)| (.752:.028)

' 4.00+0.40
{.0241.004) | (.1572.016)
3.50:0.20 4.00:0.20
(.138:.008) | (.157+.008)

Dimensions in millimetres (inches)
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| M STEREO
FUJITSU QI VR{ZE37

([T 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 circultry,
this device achieves stabie performance against the variance condition of
external elements.

® Separation control circult reduces nolse, in a weak electrical fleld.
® PLL circuitry means less external elements.

o Reduced FM noise in weak electrical fields, with high cut control
circuit.

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

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

e Separate pilot signal and composite signal inputs MB 4105.
e 16-pin plastic DIP package (Suffix: -p)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Power Supply Voltage Vce 16 v
Lamp Drive Current [ 75 mA
Power Dissipation Pp 520 mw
Operating Temperature Ta -20 to +75 °C
Storage Temperature Tsta -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 reliabllity.

Copyrlghto 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB4104
MB 4105

October 1987
Edition 1.0

ZS

/l/ \ \\\\\\\

=
/§

PLASTIC PACKAGE
DIP-16P-M04

PIN ASSIGNMENT

TOP VIEW

MB4104

ov
Vee [ el v.c.0
IN = 5] L.P.F
S- ADJ 5] 4] L.P.F.
HCF ['4_:1 i3] Moni/A. Mute
L.ouT 5} 2] L.P.F
R.OUT [g] i1 L.P.F
Hce [E o] Lamp Out
sc [E 9 GND

MB4105

Nt

vee 0Of° e P IN
C-IN [2] 5] v.C.0
S. ADJ [3] 4] L.P.F.
HCF  [4] i3] L.P.F
L.OUT (5] 2] L.P.F
R.OUT [§] 1] L.P.F
Hce (7] hol Lamp Out
sc [ 5 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 avmd application of any voltage higher
than maximum rated voltages to this high impedance
circuit.




(M

FUJITSU

IR

MB4105
Fig. 1 — MB4104/4105 BLOCK DIAGRAM
——————————— ) MB 4105
} Pilot Signal ] MB 4104
| | L.P.F. L.P.F. V.C.O
| 1
1 G 1 @ MB 4106
| IR |
input veo
Input Buffer Phase Low Pass DC Amp (76 KHz) F.F F.F F.F
Buffer Compar- o Eilter 1 (76 KHz) o1 (veo -1 (38 KHz) -1 (1ZK}11) > (19 KH§)
ator killor) 0 £
T [ ]
v HCC/
cc Forced
Voltage I Mono
Stabilizer
High Cut/ 7
Forced
Mono @
HC
Filter
!
Stereo i
Phase sS.W Stereo
Signal Separation > compar- | L°:’“f::ss 'i: - 1 Lamp
° Iatoru— Control == ator i Driver
(ST/Mono) l
I I
Output ] 1
Amp 1 1
1 !
I '
[} !
1 12 [ 3 '
! !
L.Out R.Out 8.ADJ SC L.P.F. L.P.F. GND Lamp Out | 19 KHz Moni/

| Audio Mute

——— - -
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aaron MMM

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Power Supply Voltage Vee 8 to 14 v
Operating Temperature Ta -20 to +75 \

ELECTRICAL CHARACTERISTICS (Ve = 10V, Vjy = 300 mVrms, f = 1 KHz,

L + R =90%, Pilot = 10%, Tp= 25°C)

Values
Parameter Symbol Conditions Unit
Min Typ Max

Quiescent Power Supply Current I q Vin =0V — 18 25 mA
Channel Separation CcS — 40 55 — dB

Stereo — 0.06 0.3 %
Total Harmonic Distortion THD

Mono — 0.06 0.3 %
Output Voltage Vo — 210 300 420 mVrms
Channel Balance CB — - 0 1.6 dB
Lamp Level - Pilot Signal 5 8 12 mV
Lamp Hysteresis - Pilot Signal — 4.5 7 dB
SCA Rejection Ratio — — — 80 e dB
S/N Ration S/N - 70 78 —_ dB
Input Impedance Rin — 20 30 — kQ
Capture Range CR Pilot = 30 mV — +4 il %
Maximum Input Voltage Vin(Max) THD = 1% 600 1000 - mVrms
SC Output Attenuation — Vg=0.6V -12 -6 -1 dB
SC Output Voltage — Vg =0.1V — — 5 mV
HCC Output Attenuation 1 — V=12V -3 -1 0 dB
HCC Output Attenuation 2 - Vz=0.6V -18 -10 -2 dB
Rejoation Hation R-R. - - % - e
Audio Mute Attenuation | MB4104 - Via=0.2V - 55 - dB

|
|
|
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FUJITSU

B4104
UNRHIMIMERAN  mB4105
Fig. 2 — MB4104 TEST CIRCUIT
33U F *4 Vee
il 7 b Moni/AM
470 pF L 1pF
1KOQO= - 1KQ
'—- £ |7
18KQ TR
b e U4
10KQ | l
*1
16 15 14 13 12 11 10 9
1
10pF| +
o -
Vee
. LPF L.OuUT
Vin 1
0.015;LF;; 3.3KQ
Notes:
*1.  VCO Free Running Frequency should be adjusted in order to output 19,000 KHz + 10 Hz, at pin 13.
*2. The value is 100 uF 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¢ is applied to pin 7, about 10 KQ) 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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MB4aiog FUJITSU

mB4105 I
Fig. 3 — MB4105 TEST CIRCUIT
Vee
470pF
I 1 33uF
L KQ=:22[Z- THE 1K Q
b Tiprl B
MWKQO 18KQ ﬁ
P-IN O-—I I————| -+ | l
" 002puF L 46 15 14 13 12 11 10 9
1 3 4 5 6 7 8
| 1opFt
Vee
10uF
- o R.OUT
p L.OuUT
Input i
0.015 u F 3.3KQ
e
Notes:
*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 pF 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 o¢ is applied to pin 7, about 10 K should be inserted.

|
|
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TYPICAL PERFORMANCE CHARACTERISTICS

TOTAL HARMONIC DISTORTION (MAIN, MONO) TOTAL HARMONIC DISTORTION (MAIN, MONO)
vs INPUT VOLTAGE vs POWER SUPPLY VOLTAGE
0.5 I I | 0.5
® T 1 : = 9
o 04 Vec=10V "= ; 0.4 Vi =300mV "o
F fm = 1 KHz f T | fm =1 KHz ! E
= 9 - = < o —| ot
2 o3 Mop= 100% | CB (--R 0 m £ o5 |Mop=100% | CB(L-R) 0
28 o ¥ O
@ [} H g
o g 0 §
g o2 1y 2 02 418
£ g L 9 \ 2
1S Main 7 3 £ e
T oo T.H.D; 4 £ = man | L | E
T 0. .H.D- =
s :‘:5 Mono 5§ = 0.1 /I\/ono 5
© 0.05 |—— éo.os N —
0 0
0 100 200 300 400 500 600 700 800 900 1000 7 8 9 10 11 12 13 14 15 16
Input Voltage V, (mVrms) Power Supply Voltage V., (V)
CHANNEL SEPARATION CHANNEL SEPARATION
vs INPUT VOLTAGE vs POWER SUPPLY VOLTAGE
70
_ 70 ) - A~
@ 2 60 - ~_]
S % s / T ~
o = R—L O 50 -
o N < L —R [~~~
5 50 |\Q = 40
g 40 LR S 30
-3 ]
o 30 & 20
T 5 £
c S 10
g o
o 10 0
0 6 7 8 9 10 11 12 13 14 15 16
0 100 200 300 400 500 600 700 800 900 1000 Power Supply Voltage V¢ (V)
Input Voltage V, (mVrms)
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MB4104
MB4105

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

A
FUJITSU

(AR

Voltage Gain AV (dB)

Channel Separation CS (dB)

VOLTAGE GAIN, TOTAL HARMONIC
DISTORTION vs FREQUENCY

CHANNEL SEPARATION
vs INPUT VOLTAGE AT PIN 8

Veg=10V

/

/

g

2.4
o B Av
= -—
a 20 ~
T
-S 1.6
20— 5
2]
812
80— o
s
£ 0.8
~
~40 [— R Main/
o 0.4
°
_50 [ THD - Mono
0
50 100 200 500 1K 2K 5K 10K 20K
Frequency fm (Hz)
CHANNEL SEPARATION
vs FREQUENCY
70
1
60 R—L o 70
50 % N g
1+ s N g 60
40 NN o
s 50
30 .ﬁ
L 40
20 3
5 30
10 >
€ 20
0 2
50 100 200 500 1K 2K 5K 10K 20K O 10
Frequency fm (Hz) 0
0

0.2 04 06081012 1416

Input Voltage at Pin 8 Vg (V)

3-77




AR

FUJITSU

M
WA MB419e

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

ATTENUATION vs INPUT INPUT VOLTAGE vs OSCILLATOR
VOLTAGE AT PIN 7 FREE RUNNING FREQUENCY
——r— 60
Vee =10 y ‘ I ’
fm =1 KHz
—~ 0 t 50 Lock [fVec= ]
] fm =5 KHz __L~1 range 10V
@
é -10 E 40 A N
© A' S 7
2 A 3 /]
& fm = 10 KHz_» = \
< L~ z
=20 —p > 30 +
g Capture
b range
_30 2 . ]
0 0.2 0.40.60.81.01.2 1.4 1.6 1.8 2.0 5 \I
£
Input Voltage at Pin 7 V7 (V) \\ I /
10 N | /
N\ /|
N //
PILOT SIGNAL VOLTAGE vs 15 16 17 18 19 20 21 22 23
POWER SUPPLY VOLTAGE
12 Oscillator Free Running Frequency VCO (KHz)
— 10
g
£ TOTAL HARMONIC DISTORTION, CHANNEL
? 8 Lamp-ON Level _ SEPARATION vs OSCILLATOR FREE
= ® RUNNING FREQUENCY
>'l - 0.2
o 2 @ 70
o
g 6 sk 2 e R—L. cs
5 5 £ 50 ¢ L —R
d L -
5, 4 ._amp-OFF Level 3 0.1 } ..g 40
@ &
5 g a 30
E € 0.05 | @
EOPr g THD | Mam
T £ 10
© < THD Mono
0 5 0-0 0
7 8 9 1011 12 13 14 15 16 = 18.5 19.0 19.5

Oscillator Free Running Frequency VCO (KHz)
Power Supply Voitage Vg (V)
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Oscillator Free Running
Frequency Error Af (%)

Pilot Signal Voltage Vp (mVrms)

Py
o

+2

+1

-1

PILOT SIGNAL VOLTAGE
vs TEMPERATURE

OSCILLATOR FREE RUNNING FREQUENCY
ERROR vs TEMPERATURE

+2
| — | o3
Lamp-ON Level _—1~ £E

Su +
/ zd
] xo.

- g E 0 e

Lamp-OFF Level S
g2

58
R
O

-2

-30 0 +50 +80
Temperature T4 (° C)
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PACKAGE DIMENSIONS
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16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M04)

15 MAX

INDEX - 1
\N
N
INDEX - 2 )
N

"o

.244 1+ .010

(6.20 + 0.25) .300 (7.62) TYP

.039
[e—.050 (1.27) MAX

.008 0.
fe———— 7707 333 (19.58F 350 ) ——»

—_—
©0.99F 527

[P LA B B B NP W P Y

20

+.012

+ 0.30

.010 + .002
(0.25 + 0.05)

/
\!

.100 (2.54)TYP —L—’I

+.012
.060 * o

52t 3%)

Dimensions in
inches (millimeters)

I l .018 + .003

.172 (4.36) MAX

\
/4

.118 (3.0) MIN

.020 (0.51) MIN

(0.46 + 0.08)

D16033S-2C
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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 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
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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 P Equiv. Power No. of
part No. Description Features Prod. Supply (V) Package Pins
Series Load Ceramic DIP 14
MB3752 Regulator Regulation MA723  +9.5 - +40 Plastic DIP 14
=0.03% Plastic Flatpak 14
3-Out Series Fixed (250mA),
MB3756 Voltage Switchable —_ +12 ~ +16 SIP 8
Regulator (200/110mA) (Heatsink)
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
Plastic DIP 8
Voltage Reference 1.2V,
MB3761 Detector Icc = 250mA — +2.5 ~ +40 Plastic Flatpak 8
SIP 8
PWM 500KHz
Control Switching, . Plastic DIP 16
MB3769  Circult ID = 600mA UCSB4  +12-+18 o\ tic Flatpak 16
Regulator Max.
Voltage Vce On/Off Plastic DIP 8
MB3771 Detector Reset, VREF = — +3.5 ~ +18 Plastic Flatpak 8
1.24 +1.5% SIP 8
Voltage Watchdog for Plastic DIP 8
MB3773  petector Over-running — +3.5 ~ +18 Plastic Flatpak 8
Protection SIP 8

i
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[T MB3752
FUJITSU

T VOLTAGE REGULATOR TS567-A878
August 1987

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 PLASTIC PACKAGE
selected by selction of external components. DIP-14P-M02
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 % (1mA<I; <50mA)

CERAMIC PACKAGE
o Wide Input Voltage Range : 40 V max. DIP-14C-CO1

o Wide Output Voltage Range : 2 V to 37 V
» Compatible with Fairchild uA723
« Package

14-pin plastic DIP package (Suffix: -P)
14-pin ceramic DIP package (Suffix: -Z)

14-pin plastic Flat package (Suffix: -PF) PLASTIC PACKAGE
FPT-14P-M01
ABSOLUTE MAXIMUM RATINGS (See NOTE) (Tp=25°C) PIN ASSIGNVENT
Rating Symbol Value
Ceramic | Plastic| Flat Unit
Storage Temperautre TsTg |{—65~+150|-55~+125(-55~+125| °C NC [E 14 NC
, oL O T o
Operating Temperature | Tp ~55~+1251-20~+75 |-20~+75 | °C -
cs [3 12] vy
Power Dissipation Pp 1000 | 800 620 * | mW N 1 v,
Output Current I 150 150 150 | mA v ) _i%9’° Vg
vg 8} vz
Zener Current Iz 25 | 25 25 | mA VE: o] 5 ne
Current from Vpep IR 15 15 15 mA
Input Voltage VIN 40 40 40 v
Note: FLAT package is mounted on the epoxy board. (4cm x 4cm x 1.5mm)
Permanent device damage may occur if ABSOLUTE MAXIMUM pri:tsdz\;;isfog;rani;;emdrlf:l:::yh‘igohpsrtc::stvc:‘te-
RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised
the conditions as detailed in the operational sections of this data "‘a‘l. normal fp'eca““‘l’"s b‘; :fke"h‘o avoid
shegt. Exposure to absolute maximum rating conditions for extended fr?fn‘ucarzge:i ovoﬁggesvox;agti;slilgr: ‘mf;e;:az;
periods may affect device reliability. circuit.




Fig.1 - MB3752 EQUIVALENT CIRCUIT
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Input Voltage VIN 9.5 to 40 v
Load Current I 1 to 50 mA
Operating Temperature Ta -20 to 75 °C
ELECTRICAL CHARACTERISTICS
(ViN=12V, I =1mA, Rgc=0, Vp=5V, Tp=25°C)
Parameter Symbol Condition Value Unit
Min Typ | Max
Input Voltage VIN 9.5 40 v
Output Voltage Vo 2.0 37 v
Input-to-output Voltage
Differential VinN-Vo 3.0 38 v
Bias Current It I=0,VIN=30V 4.0 mA
Reference Voltage VR 6.80|7.15 | 7.50 Vv
Input Regulation 1 RIN1 12V<Vp<15V 0.01 j0.1 %
Input Regulation 2 RIN2 12V<Vn<40V 0.1 | 0.5 %
Input Regulation 3 RIN3 12V<VIN<15V,0°C<Tp<70°C 0.3 %
Load Regulation 1 RLD1 1mA<I| <50mA 0.03 | 0.2 %
Load Regulation 2 RLD2 1mA<I| <50mA,0°C<Tp<70°C 0.6 %
Temperature Regulation RT 0°C<Tp<70°C 0.2 1.0 %
f=50Hz to 10kHz,Cr=0 74 dB
Ripple Rejection Ratio R.R.
f=50Hz to 10kHz,Cp=5uF 86 dB
Short Circuit
Output Current Isc Vg=0,Rgc=10Q 60 70 80 mA
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Fig.2 — MEASUREMENT CIRCUIT

IN Rsc I
VIN — 12 10 A~ 2 Vo
11 2 L
2 R1
VR O 6 3
< RL
R3 4 7
5
13 R2
Rg 100pF §
7T 7T 7T
Rg R3-R4
i) 2vsVgsVR Vo=V , Rl= ———— , Rp=00 , R3+R47kQ
R3+Rg R3j,.R4
R1 R1-Rz
i) VpsVp<37V Vg=Vp <1+ -——>, R3= ' , Rg=00 | RO57kQ
Ro R1+R2

iii) Equations for measurement items

a) Ipg=IN < R1=1.5k, R3=0, IL=0,°0>

Ro= o0

Vo(15V)-Vg(12V)

b) RINi= 100
) RIN1 Vo(12v) x

Vg(40V)-Vg(12V)

c) RIN2= Vo(12v) x100
Vg(1mA)-Vgo(50mA)
d) Ryp= Vo(lmA) x100
e) Isc=Ip (R_=0)
Vp(MAX)-Vg(MIN)
f) Ry= -———VEIEEEE;———XI

Note: (b) to (f)

yRg=0, R =

(Vg=5V setting, Ry=1.5kR, Rp=00, R3=2.15kQ, R4=5kR, R =5kQ)




TYPICAL CHARACTERISTICS CURVES

Fig.3 - INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL

vs. MAXIMUM LOAD CURRENT Fig.4 - INPUT VOLTAGE vs. BIAS CURRENT
200 2
z L]
; 160 ~—— MB3752C = o
+——t E oo ]
Em — gy = =
- v - M3752PF = AT
z 120 Ta=25°C = -
5 ’V\ I3 1 J/
N \ g
2 80 R o
S AN 2 Vo=Vg
SR I =0
§ 40 ’\\\\\ S ) i n
= St lains
= TR .
2 L s TS 0
b o 0 30 0 50 0 10 20 30 40 50

INPUT VOLTAGE V
INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL VinN-Vg (V) N )

Fig.5 — LOAD CURRENT vs. LOAD REGULATION Fig.6 — CURRENT LIMIT
0.1 ——
Vo=5V |
ViN=12V
® Régﬂoﬂ N s 1.0 Y
=) ‘§\L\\ =
= N @ 0.8
g -0 3 5
£ e 7scyl ) 2
<
3 25% = 0.6
3 -0.2 ol | g Tp=75C
& 0°C 5 .
° 25C
g | w 0.4 :
2 -0.3 \ E 0C
z Vp=5V
—0.4 l g 021 rigiav
0 20 40 60 8 100 L Rsc=108 {
oL 1 |
LOAD CURRENT I (mA) 0 20 m 60 20 100

OUTPUT CURRENT I "(mA)
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TYPICAL CHARACTERISTICS CURVES (Continued)

Fig.8 — JUNCTION TEMPERATURE vs.

Fig.7 — LOAD CURRENT vs. LOAD REGULATION CURRENT LIMIT SENSE VOLTAGE

-~ 0.9
| | 5
° o
R 0 TA( C1) > 0.8]
- | 25°C | § i ,
& \\E:b 0¢] 3 0.7 N TR Rs
: = A N
- = ~
3 -0.1 S¢C 2 06 N ~
2 ; NG
-4 — . pang —1°Sc R, —
- Vg=5V = Ses T TS
g | VIN=T12V - 0.5 V'\§
v} Rge=0 -
sc - \§1\
~0.2 l ‘ £ 0.4 VFS
0 20 40 60 80 100 © 0 40 80 120 160
LOAD CURRENT I (mA) JUNCTION TEMPERATURE Ty (°C)

j - ~T0- Fig.10 - INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL
Fig.9 iEEU[Igg ggggEXT¥8hTAGE DIFFERENTIAL vs. LOAD REGULATION

0.2

0.3 T T
Vp=5V
Rsc=0
Ta=25°C
I =1mA
AVin=3V T

V=5V
Rsc=0
0.1 TaA=25°C
IL=1mA to 50mA

o
~n

(=3
-

—0.1

(=3

—0.2

|
o
—

LINE REGULATION Ryy (%)
\ (9]
\
LOAD REGULATION Rgp (%)

-0.2 -0.3
"0 s 15 25 35 45 05 15 25 35 45

INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL ViN-Vo (V)

INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL ViN-Vg (V)
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APPLICATION EXAMPLES

Fig.11 - BASIC HIGH VOLTAGE REGULATOR Fig.12 — BASIC LOW VOLTAGE REGULATOR
VR<Vp<37V 2VVpgsVR
Vin Rgo v 12 10 Rsc Vo
12 10| 0 ]NO_E j—'vm,—-———o
[::11 z:j u 2
7
rlj—_7 e s o 4 R zL:__ ? > :

R1+R2 R2
Vo=VR- Vo=Vg-
0=VR Ry 0~"R Ry+Rp
R1-R2 R1-Ro
= for minimum temperature drift R3= for minimum temperature drift

R1+R2 R1+R2

Fig.13 — FOLDBACK CURRENT LIMITING REGULATOR

VIN
i Vo
I
& | i
[
|
|
]
Isc g 1
Rg-Rsc Rg
Vo= I - Vsc (1+ E;)
R2
I1<Ix Vpo=Vgr- Vge Ra
R1+R2 Isc= —— - (14 —), Vgc%0.7V
R1-Rp Rsc Re
R3= for minimum temperarure drift
R1+R2 Vo Ra {
Ig= Isc* C T
sc Re
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APPLICATION EXAMPLES (Continued)

Fig.14 - POSITIVE VOLTAGE REGULATOR
NPN TRANSISTOR

R 7
° _ s¢ Vo

VIN
12 10
1 ]

7 3
' 6 5 13 4 Ry
R 100pF R:

R1+R2
Vo= VR -

R2

R1-R2

R3=

= for minimum temperature drift
R1+R2

Fig.16 — NEGATIVE VOLTAGE REGULATOR

|Vgl|29.5V
Rz
12
11 5
7 6 4 13
_llOOOpF
Ruus R:«i“ I_ R
-Vin Vo
R2
Vo= VR -(1+ =)
Ry
R1-R2
R3= for minimum temperature drift

R1+R2

Fig.15 - POSITIVE VOLTAGE REGULATOR
PNP TRANSISTOR

Rsc

VIN

R2

—

R1+R2

Vo= VR

R1-R2

B R1+R2

100Q

11

Jn_ 6

12
7

5 13 4

ai | -[- L]
Ri}:_J ;l;IOOOp

for minimum temperature drift

H ]

3
Ra
F

Fig.17 - NEGATIVE VOLTAGE REGULATOR

0<|Vo|<VR
V1N2°__—‘—°‘—~I::::12 6
11 ) gan
o %7 5 13
BB 3
] 7i:“ 100pF $ R
“ViNt o
VR
Vg = — -, ViN2+Vp29.5V
(1+ R2/Rp)
R1-R2

Ra=
3 RaRe
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APPLICATION EXAMPLES (Continued)

Fig.18 - NEGATIVE VOLTAGE REGULATOR
(CURRENT LIMITING)

Fig.19 - SWITCHING REGULATOR

0<|Vg|<VR
ImH
Vine —o Vo
] o
vmzo____—:n 6 %thQ 21\? 1(;09 1
11 .
: 4= 3R 1z 11 10 ¥
[ °7 s 13_! 2 ]
3 R o<
. 3 "3 {00pF ’ 1o sy 4] L
VN7 ol ° -y, 2o == 100uF
0.1uF 5.1kQ
GND o T © GND
I yes (VpeZ0.7V, Vg=0)
L= —— =' . N O=
RCs CS
VR
I= TR VIN2+V029.5V
(1+R2/R71)
R1-R2
R3= for minimum temperature drift
R1+R
1+R2
Fig.20 - DUAL TRACKING REGULATOR
(CURRENT LIMITING) v Rs Vor
IN1O— L J 111 + —o0 14
R1 Vo12VR 1211 10 ,I
VorsVr (1 1 27) ) 2 Ry
2 Vg1+Vp2240V 33—
Rg 57 1304
Vo= — Vp1 1000pF }R
R3 Example for GND > l T 1000p 2 .
+ 1 wr
0.7 15V, +1A 10 11 125J 2R3
ILIMAXS T R1=8.2kQ .
5 Ro=7.5kQ Rz 713 .
R3=15kQ T ‘
. 0.6 R3=15kQ “ViNg Re T1000pF . Vo2
ILoMAXE R R5=R6=0.39Q "Iz
5 R7=2kQ




APPLICATION EXAMPLES (Continued)
Fig.21 - POSITIVE FLOATING VOLTAGE

Fig.22 - NEGATIVE FLOATING VOLTAGE

REGULATOR REGULATOR
1000pF “Vin
_.1
}_’]ﬂ Rsc Vo Rgg
P——e—0
Vino | R 12 13 DJF if 9
v E 11 2 Rz ,
Ts 6 43 56 4 13
s RS 12vE L5RiE $RO llOOOpF
R Rs J . I v
’ v__oo
R3=R4=3.3kQ R3=R4=3.3kQ
Yoz v R2-R1 Ves v R1+R2
0= "R* T2r; R Tamy

Fig.23 - 5 V HIGH CURRENT VOLTAGE REGULATOR

Qr  Re-n Rsc oy
o : sc )
Vinz llrl—R
Vini>12v EQ\ 61
Ving —
« 1 :z o
12 11
10
R4
2
6
3
RI=1.5kQ §
> ¢ 1 Roo) 5k@
[______J—CF’—'IOO"]OOOpF == Coz10uF
VR=1kQ & o
Cr=0.1~ |
R2=4.3kQ 10uF ==
becdd
Rq4=100Q to 1kQ
Rg=102 to 1009
Ves [ Vgs=0.7 V at 25 °C )
ILmax= = AVes/AT1=-2mV/°C
Rsc
VINzp

1
VIN2 > Vomax *+ VCESATOUT * Rsc-Iimax + . Re-ILMAX *+

VCESATOUT : Maximum value between Q1 to Qy

R6 . R6"'1 = R6_2 ...... = Rs_n =

Re

ViNzp : Maximum ripple amplitude of V2
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PACKAGE DIMENSIONS

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

1T 11T C1r0C1 /’LWMAX
INDEX-1 ?
2442010 .3002.010
(6.20+0.25) (7.620.25)
woes | LI LJ LI LI LI LI L]
7702998 010,002
+0.20 0.25¢0.05)"
(19.5573:30) { )
.085£.010
(2.1520.25)
Jj 172(4.36)MAX
.020(0.51) | .118(3.00)MIN
MIN
.012
.100(2.54) 06075 .018+.003
TYP (1.52:g'30) - (0.46+0.08) Dimensions in
inches (millimeters),
©FUJITSU LIMITED 1987 D14010S-3C
14-LEAD CERAMIC CERDIP DUAL IN-LINE PACKAGE )/
(CASE NO.: DIP-14C-C01)
/O°to15°
o s ) v S s Y e U s N s O T r
R.025(0.64) 7
24 +.012 .3”-#.014
\) B;g’gg sooe 300(7.62)TYP
(s.sojo;,o) (7.90*8:38)
7 J L J [ J 7T L[ J_J B

+.028
7607556

(19.30*2-71)
+.002 -0.15
0607504 .094(2.39)

— (0.25%9:19)
0.05 -0.05
(1.5218-28) MAX
l 1
l 200(5.08)MAX

+.004
0107502

.032:,012 |.1342.014
(0.8110.30) | (3.40£0.36)

I 018*-005
018003 .032(0.81) .1002.010
(0.4673:33) TYP (2.54+0.25)

.600(15.24)
’ REF

© FUJITSU LIMITED 1887 D14005S-2C

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS

14-LEAD PLASTIC FLAT PACKAGE
(CASE Na.: FPT-14P-M01)

+.010
.4007-933
.004 Al
(10.1520:25) 004200210.1078:58)
(STAND OFF)
AARAARARA '
L ] .008(0.20)
.307£.016
INDEX (7.80£0.40) 272:.012
.209+.012 (6.90+0.30)
(5.30+0.30) I I
J ) .020(0.50)

/ i __||_.007(0.18)
H H H E H H H AL 1020+ .008 MAX
]

S (0.50+0.20) .027(0.68)
.osonm)l .018+.004 - MAX
Tvp T 0.45:0.10 +.002 +0.05
( ) ——{=-.0067557(0.1525'33)
.085(2.15)
T MAX
s ]
.031+.,008
(0.800.20)

© FUJITSU LIMITED 1987 F14003s-2C

Dimensions in
inches (millimeters)
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FUJITSU VOLTAGE MB3756

T REGvLAToR

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 Is packaged in as 8-pin single-in-line package with a
heat radiation fin to allow large power consumption.

October 1987
Edition 1.0

e No need for external components

e Good balance between three outputs

® On-chip noise protection circuitry

® On-chip overload current protection and thermal protection circultry PLASTIC PACKAGE
. SIP-08P-M01

® Good mountability

L[]

High output current : 200 mA typical for Vo2 output
: 100 mA typical for Voo, Vo1 outputs

PIN ASSIGNMENT

- o
ABSOLUTE MAXIMUM RATINGS (see NOTE) TA = 25°C (FRONT VIEW)
Rating Symbol Value Unit
Input Voltage VIN 18 \Y F Vour-2
[7 ——NC
141 w
Power Dissipation PD z::! Vout-1
4 2 w 5 —— CONTROL
Operating Temperature Tc -20 to +75 °C E:‘ GND
Storage Temperature TsTG -55 to +125 °C E: VRerF
Notes: *1 No Heat Sink (TA < 70°C) [2 — v
*2 Infinite Heat Sink (TA < 70°C) 1 I__:] vV
Permanent device damage may occur if the above ouT-0

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 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.

Oopyrlghte 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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A mB3756
Fig. 1 — MB3756 EQUIVALENT CIRCUIT
VREF Voo Vo1 Voz
©) O) ® €
VIN @ ) g > R 1
| NIy
/]r/ p 3 3
b MW
| ¢ | 7]
" [ H ™
controL &—i 4
% Control Circuit
y
2 ¥
GND @ :

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol - Unit
Min Typ Max

Input Voltage VIN 11 - 16 v

It *1 0 - 100 mA
Load Current

Iz *2 0 - 200 mA
Operating Temperature Tc -20 - +75 °C

Note : *1 V00, VO1
*2 V02
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mB3756
(TC = 25°C, VIN = 14 V, RLO = RLI =200 Q, RL2 = 100 Q)
Values
Parameter Symbol Condition Unit
Min Typ Max
Input Voltage VIN — 10.6 — 18 v
Output Voltage Vo — 7.8 8.2 8.6 \
Input Regulation — Mv<vVvn <18V — 20 100 mV
- (Voo, Vo1) 1 mA < I << 100 mA - 15 80 mv
— (Vo2 )  1mA < IL< 200 mA — 20 100 mv
Load Regulation
_ (Voo, Vo1)\}”zn/=\1§5ILVS 100 mA _ 20 100 mv
_ (Vo2) 1mA < IL< 200 mA _ 30 150 mv
VN=11.5V
Bias Current 1B VIN =18 V — 6 10 mA
Ripple Rejection Ratio — f=100 Hz — 60 — dB
Output Noise Voltage — 10 Hz < f < 100kHz, CR = 10 pF - 40 - nv
Input to Output Volt
Difterential ViN-Vo - - 17 - v
T ture Coefficient of
Output Voltage oo o | Tevo - — | -04 — | mvree
Output Voltage Deviation AVo — —_ 10 50 mvV
Short Circuit Output (Voo,Vo1) — , 200 —_ mA
Current Isc
(Vo2) — 350 — mA
VoiL Vic=0.8V 0 — 0.2 \2
Output Voltage VozL Vic=0.8V 7.8 8.2 8.6 \%
Vo1H Vic=2.0V 7.8 8.2 8.6 \
Voz2H Vic=2.0V 0 — 0.2 v
Control Input Current [ VicL=0V — -0.2 -1.0 mA
IH VICH = 18V, VIN = 18V — — 10 HA
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FUJITSU

RIMAI  mBe3756

TYPICAL PERFORMANCE CHARACTERISTICS

Fig.3 — INPUT TO OUTPUT
Fig. 2 — BIAS CURRENT VOLTAGE DIFFERENTIAL vs
vs INPUT VOLTAGE ’ JUNCTION TEMPERATURE
10 2.5 T
A V0 = 5%
Z 8 %2 . 1, (mA)
: 3 250
. / |
13 2> 1)
» / 53 —w
o / ] g —
[} W
© 59
@ g5 1.0 —
0 / 0.5
0 4 8 12 16 20 -40 0 40 80 120
Input Voltage V (V) Junction Temperature T (°C)
Fig. 4 — OUTPUT NOISE VOLTAGE Fig. 5 — POWER DISSIPATION
vs EXTERNAL CAPACITANCE CURVES
s 10 \ . s 1: Infinite Heat Sink
N - : Infinite Heat Sinl
2 . Vv = 14V I~ 1 2: 100 cm? Al
o 80 N =40 mA E N 3: 25 cm 2AL
z N o \ 4 : Free Air
> o 2 !
o c N\
2 60 s 3
= © 3 N \
g g AN
g a3 6 \
] \ 5 4 \ \
-S 20 \ g 1 ‘\\
a o
5
¢] 0 [ 0
0°°0.01 0.1 1 10 100 0 40 80 120 160
External Capacitance CR(jF) Ambient Temperature T, (°C)
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mB3756 (I
TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Fig.7 — OUTPUT VOLTAGE

Fig.6 —OUTPUT VOLTAGE DEVIATION vs INPUT
vs INPUT VOLTAGE VOLTAGE
_ 10 40
s -
>
$ s f 13
- o 20
g s
S 6 A —— q
k<3 'LO =L =40 mA -4 | s
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Fig. 9 — OUTPUT VOLTAGE
Fig.8 — OUTPUT VOLTAGE vs DEVIATION vs LOAD CURRENT
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Fig.10 — OUTPUT Fig. 11 — CONTROL INPUT
VOLTAGE vs CONTROL CURRENT vs CONTROL INPUT
INPUT VOLTAGE VOLTAGE
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Fig. 12 — APPLICATION CIRCUIT
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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-MO01)

[ ¢—— .798 (20.28) MAX ~———P

¢ 4B (19.00) MAX gy

03!
.283 (1.00) 236
2-C .039 (1.00 7.20 6.00
M(AX ) ( ) ( ) —p [d— 075 (1.90)
.039 .079
N[ ooy | [T poeeueo
4 1\ v
o D
7 ' J /' f 630 (16.00) MAX
e oot | o @y o T R0 080 ooy (o »
.346 (8.80)
.472 (12.00)
.236 (6.00) 315 (8.00)
012
039 * 4 |
(1.00 * 8:39) ]
.146 (3.70) MAX

,020 + .004 177 (4.50) MIN — .70)
et
(0.50 £ 0.10) * —plle07 £ 002

(0.43 + 0.04)
047 -9
.100 (2.54) Tvplt—-bl

Dimensions In
inches (millimeters) $08004S-6C

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 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 Publications Department, Fujitsu
Microelectronics, 3320 Scott Bivd. 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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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 Unit

Power Supply Voltage Vee 41 Y
Collector Output Voltage Vee 41 Vv
Collector Output Current lee 250 mA
Amplifier Input Voltage Vin Vee +0.3 \%

Plastic DIP 1000 (T <25°C)
PD?::iepration CeramicDIP | P, 800 (T <60°C) | mW

Plastic FPT 620 (T < 25°C)*
Operating DIP Ta -20to 85 e
Temperature | FPT -20t0 75
Storage Temperature Tsta -55 t0 125 °c

* 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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May 1987
Edition 1.0

PLASTIC PACKAGE
DIP-16P-M04

CERAMIC PACKAGE
DIP-16C-C01

PLASTIC PACKAGE
FPT-16P-M02

PIN ASSIGNMENT

TOP VIEW

16] +1n2
[15] -1n2
14) va
h3lo.c
EVCC
1]

TR1 2 TR2 0] e,

9] Eq

I+
w 2 2
!i

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
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DIP-package FPT-package
Parameter Symbol Unit
Min Typ Max Min Typ Max

Power Supply Voltage Vee 7 15 32 7 15 24 \

Collector Output Voltage Vce 40 40 \%
Collector Output Current lce 5 100 200 5 50 100 mA

Amplifier Input Voltage Vin -0.3 O0toVger | Vec2 | -0.3 0toVger | Vec-2 \"
FB Sink Current Isink 0.3 0.3 mA
FB Source Current Isource 2 2 mA
Reference Section Output Current | |geg 5 10 3 10 mA
Timing Resistor Ry 1.8 30 500 1.8 30 500 kQ
Timing Capacitor Cr 470 1000 10® 470 1000 10°® 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 (74 = 25°C. Vec = 15V)

Value
Parameter Symbol Condition Unit
Min | Typ | Max
Reference Section

Output Voltage VRer lo = 1mA 4.75 5.0 5.25 \
Input Regulation AVgn TVL Ve <40V, T, =25°C 2 25 mV
Load Regulation AVgip 1mA <lp < 10mA, T, = 25°C -1 -15 mvV
Temperature Stability AVR /AT -20°C < Th £85°C +200 +750 Yo
Short Circuit Output
Current |sc 15 40 mA
Reference Lockout Voltage 4.3 \%
Reference Hysteresis 0.3 Y
Voltage
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ELECTRICAL CHARACTERISTICS (continued)

Value
Parameter Symbol Condition Unit
Min | Typ I Max
Oscillator Section
Oscillator Frequency fosc Rt = 30k$2, C+ = 1000pF 36 40 44 kHz
Standard Deviation of - _ 9
Frequency Rt = 30k§2, C = 1000pF +3 %
Frequency Change with ~ oR°
Voltage 7V Ve <40V, Tp=25C +0.1 %
Frequency Change with Dloe/ST | ~20°C< Tp <85°C $0.01 | ¥0.03 | %/°C
Temperature osc A - -
Dead-Time Control Section
Input Bias Current Ip 0<V,L5.25V -2 -10 HA
Maximum Duty Cycle _ ) o
(Each Output) Vi=0 40 45 %
0% Duty
Input Cycle Vbo 3.0 3.3 Y
Threshold
Voltage Max. Duty
Cycle Vom 0 v
Effor Amplifier Section
Input Offset Voltage Vio V o(pin3) = 2.5V 2 +10 mV
Input Offset Current o V o(pin3) = 2.5V +25 +250 nA
Input Bias Current " V o(pina) = 2.5V -0.2 -1.0 uA
Common-Mode Input Ve
Voltage Vem 7V < Vee <40V -0.3 cc2 \Y
Open-Loop Voltage
Amplification Ay 0.5< Vo <35V 70 95 dB
Unity-Gain Bandwidth BW Ay =1 800 kHz
Common-Mode Rejection CMR Ve = 40V 65 80 dB
Ratio
Output Sink Current -5V Vp <-16mV,
3 pin) lSlNK VO = 0.7V 0.3 0.7 mA
Output Source Current 15mv < V,p <5V,
3 pin) Isource | v =35V -2 -10 mA
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ELECTRICAL CHARACTERISTICS (continued)
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Value
Parameter Symbol Condition Unit
Min l Typ Max

Output Section

Collector Leakage Current lco Vce =40V, Ve =40V 100 MA

Emitter Leakage Current leo Vee = Ve =40V, Vg =0V -100 MA

Collector Emitter v Ve =0, I = 200mA 11 13 v

. Grounded SATC E-Yc : :
Emitter
Saturation .
Emitter _ -

Voltage Follower VsaTe V¢ =15V, lg =-200mA 1.5 2.5 \Y

Output Control Input

Currt ontre P lopc V) = Vger 13 35 mA
PWM Comparator Section

Input Threshold Voltage V1n 0% Duty 4 4.5 \

Input Sink Current (3 pin) Isink Vo (pin3) =0.7V 0.3 0.7 mA
Total Device

Power Supply Current lec V4 =2V, See Fig-2 8 mA

Stand-by Current lcca V(pin6) = Vrer, 1/0 open 7 12 mA
Switching Characteristics

Rise Time Emitter tr R, =680 100 200 ns

Fall Time Grounded te R, = 680 25 100 | ns

Rise Time Emitter tg R =68Q 100 200 ns

Fall Time Follower te R, =680 40 100 | ns
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Fig. 2 — TEST CIRCUIT

Vce = 15V
15082/2W
3 $ 15002/2W
Vp Vee 1
o—2 |
TEST D.T. c OUTPUTI
INPUTY) V¢
o———————{comp Eq
W RT C2 OUTPUT2
30kQ
1t c E
" T 2
777 1000pF | +} A )
” Iia
- REF
—o.c
GND
50k$2 3 717

c \Y
Voltage at
oltag T v

OUTPUT1

OUTPUT2

Fig. 3 — OPERATING TIMING

OSCILLATION FREQUENCY
fOSC = 12/(RT * CT)

FUNCTION TABLE

Rt : k&
Cr : uF
fosc : kHz

Input (Output Control)

Output State

GND

Single-ended or parallel output

VRer

Push-pull
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TYPICAL ELECTRICAL CURVES
Fig. 4 — REFERENCE VOLTAGE Fig. 5 — REFERENCE VOLTAGE
vs. POWER SUPPLY VOLTAGE g vs. TEMPERATURE
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TYPICAL ELECTRICAL CURVES (continued)

Fig. 10 — COLLECTOR SATURATION VOLTAGE Fig. 11 — EMITTER SATURATION VOLTAGE
vs. COLLECTOR OUTPUT CURRENT vs. EMITTER OUTPUT CURRENT
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g E
a
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COLLECTOR OUTPUT CURRENT I¢ (mA) EMITTER OUTPUT CURRENT Ig (mA)
Fig. 12 — OUTPUT VOLTAGE Fig. 13 — POWER SUPPLY CURRENT
vs. REFERENCE VOLTAGE vs. POWER SUPPLY VOLTAGE
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Fig. 14 — POWER DISSIPATION Fig. 15 — AVAILABLE POWER
vs. POWER SUPPLY VOLTAGE DISSIPATION vs. TEMPERATURE
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Fig. 16 — Chopper
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PACKAGE DIMENSIONS

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-16P-M04)
j’ ° MAX
wot [0 00 1 0 0 ~ 11
2443010 .
(6.20+0.25) 300 (7:62) TYP
oo e T | 1
e .770%-008 +02) 0 | 010,002
-012 (19550573) {0.25:0.05)
+.012
039*§
Ab |=-.050(1.27)MAX ———( 0.99fg~3 , r
E .172(4.36)MAX
118(3.0)MIN
V
.100(2.54) , .0182.003
TYP 060+:012 — (0.46:0,08) 0200 STIMIN
. -0 Dimensions in
(1 52+0.3) inches (millimeters)

<0

© FUJITSU LIMITED 1986 D16033S-2C
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PACKAGE DIMENSIONS

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M02)
.010
400 oos oo 882
+0.
(10187620 (01400
(STAND OFF)
AAAAAARAA -
| .008(0.20)
.307+.016
INDEX 2004 :,71'3 104 272£.012
15.3:0.3) (6.9:0.3) —
‘ .020(0.50)
__||..007(0.18)
'EEREERRE R g e
— ’ (0.5:0.2) 1027(0.68)
0061992 MAX
'3%”'27) l .018+,004 0151693;
(0.45£0.1) (0.157502)
.085(2.15)MAX
A .031£,008
(0.8+0.2)
pimensior}s‘in
© FUJITSU LIMITED 1987 F16005S-3C inches (millimeters)
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16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-16C-C01) )
5 e e e e I s 1 o B ’“*féro"’—'s
R.025(0.64) r
REF +.012 +.014
248_ ‘004 .311_ ‘006
(6.30 ig ?8) . 90tg ?g) .300(7.62)TYP
OCT T T CTT A L
+.028 +0.71
7607 000 119,301 07— ] 010+004
-.002
—=] }=—.050(1.27) MAX +0.10
(1.27)MA (0.2573:19)
[
[‘ 1 .200(5.08)MAX
.134+.014
J (3.40+0.36)
.100+.010 .032(0.81) l 032h.012
B +.
(2.5420.25) TP ooy
060+'°°2 .700(17.78)REF L
Dimensions in
. 52+g ?g) — 018+ ggg(o 46tg (1):3’) inches (millimeters)
©FUJITSU LIMITED 1987 D16011S-2C

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

F”J'TS” ’-’M’TED change device specifications.

Communications and Electronics

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan
Phone: National (03) 216-3211 International (Int’l 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’! Prefix) 81-3-216-3211 Telex: 2224361FT TOR J
FUJITSU MICROELECTRONICS, INC.:
3320 Scott Bivd., 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 StraRBe 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 0V2286-875C
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VOLTAGE

DETECTOR

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.

e Wide power supply voltage range: 2.5 V to 40 V

® Low power and small voltage dependency supply current: 250 pA typical.

e Built-in stable low voltage generator: 1.20

o Easy-to-add hysteresis characteristics.

V typical.

e Package: 8-pin Plastic SIP Package (Suffix: -PS)

8-pin Plastic DIP Package (Suffi

x: ~P)

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

ABSOLUTE MAXIMUM RATINGS (See NOTE)

MB3761

October 1987
Edition 1.0

PLASTIC PACKAGE
SIP-08P-M03

PLASTIC PACKAGE
DIP-08P-MO01

PLASTIC PACKAGE
FPT-08P-MO01

PIN ASSIGNMENT

Rating Symbol Value Unit
Power Supply Voltage Vee 41 \Y
Output Voltage Vo 41 Y
Output Current lo 50 mA
Input Voltage Vin -0.3 to +6.5 \%
Power Dissipation Pp 350 (TA <70°C) mw
Storage Temperature Tste -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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(FRONT VIEW)
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(TOP VIEW)

n-8 [1]

HYs-A [2]
IN-A [5]

OUT-A |4

3] Vee
g HYS-B
6] ouT-B

5] aND

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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Figure 1. MB3761 Equivalent Circuit

@ Vee

HYS-A

N |

OuUT-A

,_K HYS-B

+ L—e—(5) ano

IN-A IN-B ouT-B

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Power Supply Voltage Vee 2.5 to 40 \
Operating Temperature Ta -20to 75 °C
Output Current at pin 4 loa 4.5 mA
Output Current at pin 6 los 3.0 mA
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ELECTRICAL CHARACTERISTICS (14 = 25°c,Vec = 5v)
Values
Parameter Designator Conditions Unit
Min Typ Max
locL Voc=40V, Vi =1.0V - 250 400 HA
Power Supply Voltage
lecH Vec =40V, Viy= 1.5V - 400 600 HA
Threshold Voltage VTH lo=2mA, Vo=1V 1.15 1.20 1.25 \Y
: V-
Deviation of Threshold AV 25V<Voeg 55V - 8 2 mv
oltage
9 AVThe 45V < Vea< 40V - 10 40 mv
=4.5mA, =2V — —
Voosa :OA_ ;O r: VVo_Aa v 2.0 mv
Offset Voltage between HA= 20 A, YHA=
Outputs los=3mA, Vos=2V — —
Vosss Ins = 3 MA, Vg = 2 V 2.0 mv
Temperature Coefficient of ope o - 0.05 — o
Threshold Voltage o 20°C < Ta<70°C £ mv/ee
Difference Voitage on
Threshold Voltage AVTHaB -10 — 10 mV
between Channel
' Vi =1.0V — 5 —- nA
Input Current
I Viy =1.5V — 100 500 nA
Output Leakage Current 1oH Vo=40V, V=10V - — 1 HA
Hysteresis Output Leakage THLA Vec =40V, Vya= 0V, Vi =1.0V — - 0.1 WA
Current ]
[ VB =40V, Vy=1.5V — — 1 HA
loLa Vo=1.0V, Viy=1.5V 6 12 — mA
Output Sink Current
loLs Vo=1.0V, Viy=1.5V 4 10 — mA
IHA V=0V, Vy=15V 40 80 — MA
Hysteresis Current
lus VH"—'1.° VV"_ =1.0V 4 10 - mA
VoLa lo=4.5mA, Viyu=1.5V — 120 400 mv
Output Saturation Voltage
Vous lo=83.0mA, Vy=1.5V - 120 400 mv
Iy= V=1, — 50 200 v
Hysteresis Saturation Vha H=20pA V= 1.5V m
Voltage Viia IH=3.0 mA, Vi_ =1.0V - 120 400 mv
tpHL RL=5KQ - 2 - us
Qutput Delay Time
teLn RL=5KQ - 3 - us
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Figure 2. Operational Definitions
Voa
Vin QO Vee A
Rs
Rg
>
g SRS AL
<
1 8 1 1 > Vi
R5$ ViLa  Viva
Vs Vis
AN 2 7 O
Ra HYS-B A
. _ ot
Von O ouT-B
Vos T T > Vin
4 5 | !
)
O OUT-A
O GND L L » Vin
Viis  Vile
R R . .
Vina=(1+ R_; )Va Vibg =(1+ _ﬁs—/?Ts VR VR=Vru('51.20V)
L A _ R
Via =01+ =R Ve~ Ry Vee Vis =(1+ 72 )Va Rz // Ro= 5 23
Rs R
Rs // Rg= R55+ Rse

TYPICAL PERFORMANCE CHARACTERISTICS

Fig. 3 - Power Supply Current Fig. 4 — Hysteresis (A) Current
vs Power Supply Voltage vs Power Supply Voltage
Powe|r 500 (AI-)Iésterestls 150
Supply urren
Current ( [ 70°C THHAl LA) 70°C
leclKA) 400 LY ! 25°C ] 120 oS
s = ~20°C ———1 25°C
Vi =1.5V ////-20%_
300 70°C A 90 7~
Y \
200 - ~20°C ] 60
V"_ =1.0V
100 30
0 0
0 10 20 30 40 0 10 20 30 44
Power Supply Voltage Vee (V) Power Supply Voltage Ve (V)
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Fig. 5 - Output (A) Voltage
vs. Output (A) Current

Output 1.0
—‘20°C l2I5t>c’; ,
Voltage I
Voa V) g //
Voc =5V /
Vi =1.5V / 70°C

3 //
0.4 ,
0.2 4

0
0 5 10 15 20 25
Output (A) Current Ig A (MA)

Fig. 7 - Threshold Voltage
vs. Power Supply Voltage
Threshold 1.22

Voltage
Vi (V)
1.21 ——
/_’ﬂ
1.20 ]
/ TA=25°C
1.19
1.18
1.17

0 10 20 30 40
Power Supply Voltage Vge (V)

Fig. 6 - Output (B) Voltage
vs. Output (B) Current
Voltage

T
| 25°Cl/ ;0"0
Vows (V) g g -20°C
Veg =5V
Vi =1.5V
0.6 / /
0.4 /

0.2

Output 1.0
(B)

0 5 10 15 20 25
Output (B) Current |o g (MA)

Fig. 8 - Threshold Voltage
vs. Temperature
Threshold 1.22

Voltage
VrH (V)
1.21
1.20 [ —
1.19
Vee =5V
1.18
1.17
-20 0 20 40 60 80

Temperature To (°C)
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APPLICATION EXAMPLES

Figure 9. Addition of Hysteresis

Voa
g O VeelVin) A
Ry —]
1 8 :
3
Rz 2 7 S AL T 1
3 6
< V,
4 5 — 0 Voa . . ¥ Vi (Vee)
| VikcA  ViHa
R Vi =(1+ 217 R2 )y Via =1+ 42 )y
=(1+ =(1+
_O GND IHA Rs R ILA Ry /'R
Vin
Vee
R
! R_ Vi
1 8
Rz 2 7 —O Vi
3 6 OV, T T >
oB | 1 ViH
4 | |
Rs 5 =L c,
T Vos
. —O GND
1 1 ; VlH
Viis  Vie
Note: All calculations occur with the output voltage
at 0. The hysteresis values are adjusted for R
load condition and saturation voltage. R4 _ 1
vIHB =(1+ R_z )VR Vs =(1+ Rz + R )VR
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APPLICATION EXAMPLES (Continued)
Figure 10. Voltage Detection for Alarm
Ve
- o O Voo o
R $ i
R, 1 8 }— Rp
2 7 O Vo
3 6
4 5 [ 1 1 gy
Ry SR.S r —‘ VeeL Veew e
T \ =1 i Vi \ = (1 & V;
O GND CCH—(+R2)R CCL-(+R4)R
VeeLz 2.5V
For hysteresis, a positive feedback from pin 2 or 7 is required.

Figure 11, Voltage Detection for Alarm

R3

R
R1<R

1 1 L —
R ' » Vo
2 % Veel VeeH
. O GND

Ra R4
Veen=(1+g=)Va  VooL=(1+ 5= )\

—

Veorz 2.5V
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APPLICATION EXAMPLES (Continued)

Figure 12. Programmable Zener

+—O Vo ‘ Ra
Ry Vz=(1+ Re A
Vz

Vz Vee
R <

Vee-Vz < 6mA
+ R3 —l
T ¢ —O GND

Ra+R3 — Ry
Channel B can be used independently.

P S
a O N ®

Figure 13. Recovery Reset Circuit

O Vgg=5V
R1 S 15 KQ
4
Rz
330 KQ N
3.3KQ Ra -
1
+——O ouT
8 o Rs $ 6.8 KO
14 5 |
6.8 KQ | |
Raé 0'12'::= L —}—-O
1 i
U O GND
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APPLICATION EXAMPLES (Continued)
Figure 14. DC Characteristics Figure 15. Response Characteristics
Vol(V) 6
Vee
/ ° Veel + Veen
. < Vee (V) \ /
0
it v
2 4.4
VolV)
trsT
0 0
0 1 2 3 4 5 6
VeelV) =30 ms

e Voltage Threshold Levels (Vgo. and Vpon) and
Hysteresis Width can be changed by the resistors
(R4 through Ry ).

Voo o R1tRotRg
coL As ™

Ry (Ra+ Rg)
VCCH=VCCL+_1ﬁ;gR4_3 T

e Power-On Reset Time Is provided by the following
approximate equation:

VT1H
Vee

R
tRST=‘C1R4-1n{1— (1+_ﬁ;;—ﬁ_3)}
e The recommended value of h . of the external

transistor is from 50 to 200.

® In the case of an instant power fall,
the remaining charge in C, effects tper -

e |f necessary, the reversed output is provided
on HYS terminal
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PACKAGE DIMENSIONS

(CASE No.: SIP-08P-M03)

+.006 +0.15 »
¢ 774 _ ‘014 (19.65 _5'35)

INDEX-1
244 +.010 A/
(6.20 + 0.25) INDEX-2

323 +,012
l O (8.20 + 0.30)

157 +.012
(4 00 * 0.30)
+.012
039"

©.09 *020)
-—»

061 + 012 .020 + .003
: (0.50 + 0.08)

(1.52 '2830)

.100 (2.54) TYP

Dimensions in
inches (millimeters)

8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE

.128 £ .010
(3.25 ¥0.25)

.010 + .002
(0.25 +0.05)
¢—

$080108-2C
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PACKAGE DIMENSIONS (Continued)

A

MB3761

FUJITSU

R

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE

(CASE No.: DIP-08P-M01)

(1010 1]

Dimensions in
Inches (millimeters)

INDEX .244 + .010
\‘O {6.20 + 0.25)
+.016 +0.40
3701318 (9.40 13300
+.014
10357 012
.100 (2.54) TYP
OESEER
| .172 (4.36) MAX
~°Z°M(Igl'5" .18 (3.0) MIN
+.012
-039° 4 |- .018 + .003
(0.99 *+:30) (0.46 £ 0.08)
1060 * 012 (1,62 ¥ 390,

,010 + .002
(0.25 £ 0.05)

15° MAX

.300 (7.62) TYP

D08006S-2C




(A

FUJITSU

IEMINI - MB3761

PACKAGE DIMENSIONS (Continued)

8-LEAD PLASTIC FLAT PACKAGE
250* -89 (CASE No.: FPT-08P-M01)

(6.35% 359 .002 (0.05) (MIN)
(STAND OFF)

HHBH |

.307 + .016 L
(7.80 +

INDEX 0.40) -268% :048

+0.4
/ .2?350.0;2 (6.80+ 349
O OfS)

.050 (1.27) TYF l I .018 +.004 .006+ 992 | .020 +.008
(0.45 £ 0.10) 0157 .38 {0.50 £ 0.20)

View “A”

.008 (0.20)

- )
- v .085 (2.15) MAX
020 (0.50)
Nt )
.0315 + .008 / }
(0.80 +
A 0.20)
. | [€«—— .007 (0.18) MAX
Dimensions in [€&—— .027 (0.68) MAX
inches (millimeters) F080025-2C
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under the copyrights, patent rights, software rights or trademarks products or specifications without notice. This document published by
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FUJITSU NMB3769

I FUJITSU MICROELECTRONICS, INC. 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.

PLASTIC PACKAGE

DIP-16P-M04
Features
e High Frequency Switching Operation (f = 1 ~ 500kHz)
® Internal Wide Band Op Amp (BW = 8MHz typ.)
e Internal High Speed Comparator (tpd = 150ns typ.)
® Low Power Consumption (1.5mA at standby, 8mA at operation)
e High Current Drive with Totem Pole Output (+100mA, +600mA peak)
o Dead Time Adjustable
® Soft Start and Quick Shutdown Functions
® Protection for a Stable Operation at Low Voltage PLASTIC PACKAGE
e Over Voltage Protection FPT-16P-M02

ABSOLUTE MAXIMUM RATINGS

Maximum Ratings Values
Item Symbol Unit
DIP Package SOP Package
Supply Voltage Vece 20 20 \"
Output Current o 120 (660*1) 120 (660*") mA
Input Voltage for Op Amp VIN (OP) Vce +0.3 (<20) Vce +0.3 (<20) \"
Power Dissipation Po 1000*2 620*2 mw
Operating Temperature Top -20 ~ +80 -20 ~ +75 °C
Storage Temperature Tstg -55 ~ +125 -55 ~ +125 °C
*1: Duty 5%
*2: Ta=25°C

*3: TA = 25°C, Soldered on Epoxy Board of 40mm x 40mm

Copyright ©1988 by Fujitsu Microelectronics, Inc.
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PIN ASSIGNMENT

(TOP VIEW)
Nt M s +N©
-IN P o2 15 -IN (©)
FB ] 3 14 3 VREF
pTc i} 4 13fp ovp
crds 12 vee
rrds 11p vz
aNDd 7 10 wH
vids 9pp ouT

FUNCTION BLOCK
OVER CURRENT DETECTOR

S Q
i —
1.85V
e
_1_—1;' COMPARATOR
;‘ . VREF

®
S A
©

STB J

SAW-TOOTH WAVE

@ GENERATOR | ()
@—-——-—Vnnon AMP
OVER VOLTAGE DETECTION
s Q = sr1ov
_[—— = ;7- - STB
2.5V
J; sTB—{R
A& 15.4V [
e REFERENCE
3 30kQ 5.0 0.1V ;;
o—3 4 @
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Recommended Operating Conditions

FUJITSU

MB3769 S

DIP Package SOP Package
Symbol Unit
Max Typ Min Max Typ Min
Supply Voltage Vce 12 16 18 12 16 18 v
Output Current (DC) lout -100 — 100 -100 — 100 mA
Output Current (Peek) lo PEEK* -600 — 600 -600 — 600 mA
Op Amp Input Voltage VIN oP -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 ISOURCE —_ - 2 — - 2 mA
VIN C+ -0.3 0~3 Vce -0.3 0-~3 Vee
Comparator Input Voltage
VIN C- -0.3 0~2 2.5 -0.3 0~2 2.5 \
VREF Output Current IREF — 5 10 — 2 10 mA
Timing Resistor RT 9 18 50 9 18 50 kQ)
Timing Capacitor CT 100 680 108 100 680 108 pF
Osclllator Frequency fosc 1 100 500 1 100 500 kHz
Zener Current 1z - - 5 - - 5 mA
Operating Temperature Tor -20 — +85 -20 +75 °C
*Duty < 5%
- - -
Electrical Characteristics
Vce = 6V: TA = 25°C
Block Item Symbol Condition Max Typ Min Unit
OQutput Voltage VREF IREF = TmA 4.9 5.0 5.1 \Y
Input Stabillity AVRIN 12V g Vec g 10mA — 2 15 mvV
Foraence Load Stability AVRD | 1mA < IREF < 10mA - S =TI
Temperature Stability AVRTEMP | -20 °C ~ +85°C — +200 4700 uv/°C
OutputShort Current Isc VREF = OV 15 40 — mA
Oscillator Frequency fosc RT = 18kQ), CT = 680pF 90 100 110 kHz
Oscillator Frequency Stability Afosc IN Vee = 12 ~ 18V — +0.03 — %
Temperature Stability Afosc/T TA = -20 ~ +85°C — +2 — %
Output “H” Voltage VH louT = -100mA 12.5 13.5 — \%
Output “L” Voltage \Y% fouTt = 100mA - 1.1 1.3 \"%
Output Rise Time tr - 60 — nsec
CL = 1000pF, RL = o0
Fall Time tf — 30 — nsec
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Electrical Characteristics (continued)

Vce = 6V: TA = 25°C

Block Item Symbol Condition Max Typ Min Unit
Input Bias Current Ib — 2 10 MA
Dead Time Maximum Duty Cycle Dmax Va4 = 1.5V 70 80 90 %
0% Duty Voo — 3.5 3.8
Input Voltage
Control Max. Duty Vom 1.55 1.85 —
Discharge Voltage VDH Vee =7V, IpTC = -0.3mA 4.5 - —
Input Offset Voltage Vio (oP) — +2 +10 mvV
Input Offset Current llo (oP) V3 = 2.5V — +30 +300 nA
Input Bias Current IiB (OP) . -1 -0.3 — HA
Common Input Voltage Vewm (op) | 12V g Vee £ 20V -0.2 — Vce - 3 \4
Error Amp Voltage Gain Av (0OP) 0.5V < Va g4V 70 90 — dB
Gain Band Width BW Av =1 — 8 — MHz
Slew Rate SR RL = 10k(), Av = 1 — 6 — Vius
Common Rejection Ratio CMR VIN =0 ~ 10V 65 80 - dB
Output “H” Voltage VoH I3 = -2mA 4.0 4.6 —
Output “L" Voltage VoL I3 =0.3mA —_ 0.1 1.5
Input Offset Voltage Vio (¢) — +5 +15 mV
VIN = 1V
Input Bias Voltage ViB (C) -5 -1 — HA
Current
Comparator Common Input Voltage Vem () 0 - 2.5 \4
Voltage Gain Av (€) — 200 — VIV
Response Time td 50mV over drive — 150 — nsec
PWM i
Comparator 0% Duty Cycle Voro 3-pin Voltage — 3.5 3.8 \
Input Voltage
Maximum Duty Cycle Vorm RT = 18k(), CT = 680pF 1.55 1.85 — v
Over Voltage Operating Voltage Vovp 2.4 2.5 2.6 \"
Detector
Input Current llove VIN = 1V -1.0 -0.2 — HA
Shutdown at OFF — ON VTHH 9.2 10.0 10.8 \Y
Low Supply
ON — OFF VTHL 7.2 8.0 8.8 \"
Supply Stand-by Mode lccsTe — 1.5 2.0 mA
Current RT = 18k}
Operating Mode Icc — 8.0 12.0
Zener Voltage vz 1Iz=1mA — 15.4 — |
Zener Current 1z Vi1-7 = 1V - 0.03 — mA ‘
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Dimensions in
inches (millimeters)
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MONITOR

POWER SUPPLY MONITOR

The Fujitsu MB 3771 is designed to monitor the voltage level of one or two
power supplies (+6V 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 (Vga = 4.1 t04.3 V)
® User selectable threshold level with hysterisis (Vgg = 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 (Ve = 0.8 V <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>