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Fujitsu’s Linear Products

Introduction

Operational Amplifiers

Comparators

Automotive Audio

Power Supply Controls

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.

General purpose single, dual and quad configurations of
industry standard op amps are available in standard DIP and
surface mount (SOJ) flatpack packages. Designed for
instrumentation and general purpose applications, these
devices offer Fujitsu’s superior performance, quality and
reliability.

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

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

Fujitsu offers a complete line of Pulse Width Modulation
(PWM) controllers for switching supplies, voltage detectors
and series regulators. These power supply control devices
are available in DIP, surface mount (flatpack) and, for some
of the devices, a SIP package. A number of the devices have
industry standard pinouts and all power control ICs provide
superior performance, quality and reliability.

xi



Fujitsu’s Linear Products (Continued)
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Motor Drivers

Disk Drivers

Data Conversion

Other Linear Products

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 variable
frequency oscillators (VFOs).

Video A/D and D/A converters, audio and general purpose
D/A converters, multi-channel Data Acquisition systems and
V/F converters are included in this section. Fujitsu offers the
user superior performance and a wide array of packaging for
video, graphic, multi-purpose instrumentation and process
control applications.

Several Linear 1.C.s, including an industry standard Video
Amplifier, industry standard Quad Analog Switch, Lamp
Open Detector and Timer, are included in this section.



Section 1 -

Operational Amplifiers — At a Glance

Power Package

Page Device Description Features Supply (V) Options

1-3 MB3603 Single Low Offset +15t0-15 14-pin Plastic DIP
Wide Common 14-pin Ceramic DIP
Mode 1/P

1-1 MB3604 Single GBW = 300MHz, +12t0-6 16-pin Plastic DIP
with Buffer Tr 16-pin Ceramic DIP
(50 mA)

1-19 MB3607 Dual On-chip +15t0-15 8-pin Plastic DIP, FPT
Frequency 8-pin Ceramic DIP
Compensation

1-27 MB3614 Quad Wide Common +3to +30 14-pin Plastic DIP, FPT
Mode 1/P +1.510 115 14-pin Ceramic DIP

1-33 MB3615 Quad Low Crossover +3to +36 14-pin Plastic DIP, FPT
Distortion +1.5t0+18 8-pin Plastic FPT

1-39 MB47082 Dual JFET Input +5t0 +15 8-pin Plastic DIP, FPT
li=30pA 9-pin Plastic SIP
SR =2V/usS

1-47 MB47358 Dual Low Crossover +3 10 +30 8-pin Plastic DIP, FPT
Distortion +1.5t0 £15 9-pin Plastic SIP

1-55 MB47833 Dual Low Noise +1.51t0+15 8-pin Plastic DIP, FPT
Low Distortion 9-pin Plastic SIP

1-1
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OPERATIONAL AMPLIFIER

OPERATIONAL MB3603

AMPLIFIER MB3609

May 1988
Edition 1.0

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

PLASTIC PACKAGE CERAMIC PACKAGE
DIP-14P-M02 DIP-14C-CO1

® 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
ne[1 14[Jne
ABSOLUTE MAXIMUM RATINGS (See NOTE) (Tp = 25°C) ne[]2 13[ne
- : o s 12N
Rating Symbol Value Unit -IN E 4 " :l Vee
Power Supply Voltage Vee +18 \% +IN ::5 D |—m_':IOUT
OFFSET
Vee |6 9
Power Supply Voltage Vee ~18 v D NuLL2
NC| |7 8[]NC
Differential Input Voltage Vio +30 \"
MB3609
Common-mode Input Voltage vV, +15 v o
FFSET
NuLL1 ]! 8 Jnc
Power Dissipation Po 500 mwW ~IN [:z——rD_L::chc
3 6
+IN ouT
Storage Plastic -55t0 125 °c . :IOFFSET
\" [j4 5
Temperature ) Tste S EE LINOLL2
Ceramic -65 to 150 C
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM ?;,'::tf Z‘;ﬁsfo;;::;ecg:: i;:,yh‘i;hp;t‘;t:gtv;?:
RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However,kit is adviseg
iy 5 i : o B that normal precautions be taken to avoi
the conditions as detailed in trfe operat!onal sections of this data 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.

1-3
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RECOMMENDED OPERATING CONDITIONS

N
FUJITSU

M
MB3609 M

Parameter Symbol Value Unit
Power Supply Voltage Vee 6to 15 \
Power Supply Voltage Vee -6 to -15 \Y
Operating Temperature Ta -20 to +75 °c

DC CHARACTERISTICS

(Vge = +15V, Vgg = -15V, T =0 to 70°C)

Value
Parameter Symbol Condition Unit
Min Max

Input Offset Voltage Vio Rs = 10kf2, Vo =0 10 mV
Input Offset Current ho Vo =0 220 nA
Input Bias Current 1 Vo =0 600 nA
Voltage Gain Ay Ry = 2k, Vo = 210V 15,000
Common-mode Rejection Ratio CMRR V, =175V 70 dB
Power Supply Rejection Ratio SVRR 23;1:0!(295\/&(;;: :02'5\/' 150 uv/v
Maximum Output Voltage Vom RL = 2kS2 +10 \
Common-mode Input Voltage Vem +12 Y
Power Supply Current lsup Vo =0 3.1 mA
Input Resistance Rin 300 k2

AC CHARACTERISTICS

(Vee = +15V, Vgg = =15V, Ta = 25 £ 2°C)

Value
Parameter Symbol Condition Unit
Min Max
Frequency Bandwidth BW Ry =2k 100 kHz
Slew Rate SR R =2k, Vg =10V 0.1 V/us
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TYPICAL CHARACTERISTICS CURVES

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

OUTPUT VOLTAGE Vg (Vp.p)

Fig. 7 — OUTPUT VOLTAGE vs.
LOAD RESISTANCE
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603
UMK - MB3609

PACKAGE DIMENSIONS  msss03)

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

1_5_° MAX

sl D Wi R sk

INDEX-1
.244+.010 .300:.010
(6.20£0.25) (7.62+0.25)
moex2 | LJLIJCLIJLILIL I ]
.008
770098 .010+.002
(19.5579:29) (0.25:0.05)
.085+.010
(2.15+0.25)
[—j .172(4.36)MAX
.020(0.51)| .118(3.00)MIN
MIN
+.012
.100(2.54)L l 060 1018+.003
!
TYp (1A521g'3°) (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)

1 r 3 e

R.025(0.64)
REF

.012

248% S
+0.

(6.30339)

-

o 094(2.39)
~MAX

I_JL_JL_.IL.JL__IL_JL_]”

+.028
-7607:65¢

0.71
119.30*3:73)

+.002

.060*-332
+0.05

(1.523:9%)

0°to15°

311+.014
o go;ggg) 300(7.62)TYP
“¥-0.18

004 %
0101093

+0.10
02523:29)

_‘F .200(5.08)MAX

© FUJITSU LIMITED 1987 D14005S-2C

032+.012 |-134:.014
(0.81:0.30) | (3.40£0.36)
.005
H 0187353 .032(0.81)| .100+.010
' 0.13 F YP '
(0.46%3:33) T (2.54:0.25)
.600(15.24)
REF
Dimensions in

inches (millimeters)
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MB3603 FUJITSU

MB3609 M
PACKAGE DIMENSIONS (mgzso9)
8-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-08P-M01) l
[L] [fij rIL] rJ] __——— 15°MAX

INDEX
AN

+.014
-.012
+0.35)
-0.3

.035
(0.89

0

.244:.010
(6.20+0.25)

TLILI

.370+.016

-.012

+0.40.
(9.40 55 o

+.012
039"
(099%53)

.100(2.54)TYP

\
/|

1020(0.51) | -118(3.0MIN

MIN

.060

+.003

01
Ll t0.46+0.08)

+.012 +O.3)
-0 0

(162"

.172(4.36)MAX

©FUJITSU LIMITED 1987 D08006S-2C

|

.300(7.62)TYP

< |

.010+.002
(0.25+0.05)

Dimensions in
inches (millimeters)

1-9
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MB3603
UKW - MB3609

n PACKAGE DIMENSIONS  (vs3609)

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

11 l_l1
R.025(0.64)REF
+.012 +.014
.248_‘004 ,311_1:“:.6
6307030 (7907339
. J
I u+uozo | ]
3801020
+0.51
(9.65°9:51) o0
.060*-052
.050(1.27) ,‘——W
MAX (1.5273:9%)
-] r H 200(5.08)
l MAX
-
+.005 .134+.014
Moos 1L 822012 | (3.40:036)
(0.467 0 05) | kb
.100+.010 .032(0.81)
(2.54+0.25) TYP
300(7 62)REF

© FUJITSU LIMITED 1987 DO08004S-2C

= w15

1

.300(7.62)TYP

+.004
010595

+0.10
(0.2529:32)

Dimensions in
inches (millimeters)
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| HIGH FREQUENCY

FUJITSU OPERATIONAL

O

December 1987
Edition 1.0

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.

PLASTIC PACKAGE
DIP-16P-M04

ABSOLUTE MAXIMUM RATINGS (See NOTE) (Ta =25°C)
Rating Symbol Value Unit
Power Supply Voltage Vee +14 \
CERAMIC PACKAGE
Power Supply Voltage Vee -7 \% DIP-16C-C01
Differential Input Voltage Vio 5 \
PIN ASSIGNMENT
Common Mode Input Voltage V, -7to+1.4 \
Output Current lo 10 mA
Collector-Emitter Voltage e1 [ - 16] | -IN
for Buffer Transi Veeo 2 v
or Buffer Transistor e2 []2 15[ +IN
Collector Current for Buffer | 50 mA c1 s 14 :I FC2
. c
Transistor Vee []4 13 D FC3
TOP VIEW
Power Dissipation Pp 500 mWw Fc1 |: 5 12 j Fcs
ouT |: 6 1] Vee
Ceramic -65 to +150 °c
B-B
Storage Temperature Tsta - E 7 10 :I Fca
Plastic -55 to +125 °c BE[ |8 9[ ]BC

. . 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 to ages or elecitric fields. Hov;vever.kit is advise_g

1t H H s : H that normal precautions e taken to avoi
the conditions as detailed in the operat,onal seqtfons of this data 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.

1-11
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Fig. 1 — MB3604 EQUIVALENT CIRCUIT
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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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ELECTRICAL CHARACTERISTICS-1

(Vee = +12V, Vgg = -6V, Ta =0 to 70°C)

Value
Parameter Symbol Condition Unit
Min Max

Input Offset Voltage Vio Rg = 50Q2 6.0 mV
Input Offset Current lio 5.0 MA
Input Bias Current Iy 20 uA
Voltage Gain Ay R, >5kQ 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 Vowm (=) Vin =01V 5.5 \Y
0dB Frequency fo Rs =508, R =509 90 MHz
Input Resistance Rin f=1kHz 3.0 k2
Power Supply Current Isup(+) 9.0 mA
Power Supply Current 1gypl-) 6.7 mA
Colle(?tor Cutoff Current for Buffer | N _
Transistor cBoO cB=18V,lg =0 2.0 HA
DC Current Gain for Buffer Transistcr hee Vep =6V, I =20mA 40 200

ELECTRICAL CHARACTERISTICS-II (Ve = +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 =509 1 MHz
Slew Rate SR Ay =1, R, =50Q 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 F
Transistor ob = 1MHz P
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MEASUREMENT CIRCUT DIAGRAM

Fig. 2 — 0dB FEEDBACK AMPLIFIER

Ct

B

1kQ

Fig. 4 — LOW FREQUENCY
FEEDBACK AMPLIFIER

SRy R4

Fig. 5 — FREQUENCY CHARACTERISTICS
MEASUREMENT CIRCUIT

D
ouT
©
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Fig. 3 — 20dB FEEDBACK AMPLIFIER
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ouT
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PIN CONNECTION FOR Fig. 2 to Fig. 5

OUTPUT

Fig. 6 — POWER SUPPLY VOLTAGE vs. VOLTAGE
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©
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Fig. 7 — 0dB FEEDBACK AMPLIFIER Fig. 8 — 20d8 FEEDBACK AMPLIFIER
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PACKAGE DIMENSIONS

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

15° MAX

moex. [0 [0 1 1 [ (0]

.244+.01C YP
(6.20+0.25) 62T
g |
SO P S S W N R U R Y )
+.008 +0.2 .010%.002
\_____.__.770_.012 (19.55_0_3)—————— (0.25+0.05)
039+.012
(it TR S
—= }=-050(1.27)MAX (099703
tT-0

] .172(4.36)MAX

L 1 118(3.0/MIN
100254 | | 0r8e003 - oo smin

TYP -060+:012 10.46+0.08)
. -0 Dimensions in
+0.3 inches (millimeters)
(1 .52_0 )

© FUJITSU LIMITED 1986 D16033S-2C
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PACKAGE DIMENSIONS

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-16C-C01)
0°to15°
8 S e Y s Y Y Y T
R.025(0.64)
REF 24g*012  4,,+.014
-004 311 q06
+0.30 10.36 .300(7.62)TYP
©30 7070 (7.907038)
Jo
LTI LT T IJT 0L T1TCT0Od™ _ e /
+.028 +0.71
-760_" 506.(19.30", 0.15' 010+ gg;
—={ |}=—.050(1.27) MAX . 25+g ;g)
K i 1200(5.08)MAX
4 P——L
.134+.014
(3.40+0.36)
.100+.010 .032(0.81) 032+.012
{2.54+0.25) TYP (0.81+0.30)
060+-002 .700(17.78)REF L imensions in
(LTZ:'(O(:—(?E) — 018+ ggg(o 46ig:;g) inches (millimeters)
©FUJITSU LIMITED 1987 D16011S-2C
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FUJITSU DUAL OPERATIONAL MB3607

T ™

May 1988
Edition 1.0
DUAL OPERATIONAL AMPLIFIER
The Fujitsu MB3607 is a dual silicon monolithic operational amplifier with
on-chip internal frequency compensation circuitry, high input resistance and
high gain.
It enables higher integration of function without increasing of mounting den-
sity because it integrates two circuitry on chip in one package.
The MB3607 is compatible with MC1458. PLASTIC PACKAGE

DIP-08P-M01

® No frequency compensation required.

N

® On-chip over load protection circuitry. '||m““”"ulu,,"w"“n!l
i)

® Not required external component for frequency compensation due to
adoption of internal frequency compensation circuitry.

i CERAMIC PACKAGE
® High input resistance, large common-mode input voltage and large dif- DIP-08C-CO1

ferential input voltage.
® High common-mode ripple rejection ratio.

® Owing to adoption of active load, low power consumption, high gain are
achieved.

PLASTIC PACKAGE

® No latch-up FPT-08P-M01
ABSOLUTE MAXIMUM RATINGS (See NOTE) (Ta = 25°C)
Rating Symbol Value Unit PIN ASSIGNMENT
(TOP VIEW)
Power Supply Voltage Vee +18 v
Power Supply Voltage Vee -18 \%
Differential Input Voltage Vio +30* v ouT-Alt EVCC
-iN-Af2 AN [7]out-s
Common-mode Input Voltage A +15* \"
+IN-A[3 /BN 6]-in-8
Power Dissipation Po 500 mW
vEEE EIHN—B
Plastic -55 to 125 °c
Storage T
STG
Temperature Ceramic -65 0 150 °c

* When power supply voltage Vcc is less than 15V, Vip = (Ve + [ Veel),
V, is equal to the Vcc.

. . N 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 to ages or electric fields. However, it is advised

he iti i i i i i that normal precautions be taken to avoid

t corE\dmons as detailed in trfe operat!onal set;tfons of this data application of any voltage higher than maxi-

shegt. xposure 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 — MB3607 EQUIVALENT CIRCUIT
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Power Supply Voltage Vee 6to 15 \%
Power Supply Voltage Vee -6 to -15 Vv
Operating Temperature Ta -20 to +75 °c
DC CHARACTERISTICS Nea - +15Y. Ves - 16V, o - 2570
Value
Parameter Symbal Condition Unit
Min Typ Max
Rs = 10k, Vg = OV 1.0 6.0
Input Offset Voltage Vio mV
Rg = 10k§2, Vg =0V, 75
Ta =010 70°C )
Vo =0V 20 200
Input Offset Current lio nA
Vo =0V, Tp =010 70°C 300
Vo =0V 80 500
Input Bias Current 1 nA
Vo =0V, T, =0t070°C 800
Voltage Gain Ay Ry =2k, Vg = 210V 15000
Common-mode Rejection Ratio CMRR V| =175V 70 dB
Power Supply Rejection Ratio SVRR Rg = 10kQ2 150 uv/iv
Maximum Output Voltage Vom R = 2k§2 +10 \%
Common-mode Input Voltage Vem +12 \)
Input Resistance Rin 300 k2
Vo =0V 3.4 56
Power Supply Current Isup mA
Vo =0V, To =0to 70°C 6.2
(Ve = +15V, Vgg = -15V, Ta = 25°C)
Value
Parameter Symbol Condition Unit
Min Typ Max
Frequency Bandwidth BW R, = 2k£2, 0dB 0.1 1.0 MHz
Slew Rate SR R =2k, Ay =1 0.25 0.6 V/us
Channel Separation CS Ry =2k, f=1kHz 55 dB
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TYPICAL CHARACTERISTICS CURVES

Fig. 2 — OPEN LOOP VOLTAGE GAIN
vs. POWER SUPPLY VOLTAGE
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Fig. 4 — COMMON-MODE INPUT VOLTAGE
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INPUT BIAS CURRENT I (nA)

OUTPUT VOLTAGE Vg (Vp.p)

Fig. 3 — OUTPUT VOLTAGE vs. POWER
SUPPLY VOLTAGE
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Fig. 5 — INPUT BIAS CURRENT
vs. TEMPERATURE
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OUTPUT VOLTAGE Vg (Vpp)

OUTPUT VOLTAGE Vg (V)

Fig. 7 — OUTPUT VOLTAGE vs.
LOAD RESISTANCE
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Fig. 9 — OUTPUT VOLTAGE
vs. FREQUENCY
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Fig. 8 — OPEN LOOP VOLTAGE GAIN
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PACKAGE DIMENSIONS

8-LEAD PLASTIC DUAL-IN-LINE PACKAGE

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

b

INDEX
.244+.010
(6.20+0.25)
+.016
035014 370 012 |
- +0.40
(0.89“:0)'35) (9.40_0730)
-0.3 .100(2.54)TYP
7 172(4.36)MAX
- 1020(0.51)| -118(3.00MIN
. MIN
-0
10.3 .018%.003
(0.997) _'1’!1_(0.46*:0.08)
+.012 +0.3
060_g " (1.52_5)

©OFUJITSU LIMITED 1987 DO08006S- 2C

15° MAX

.300(7.62)TYP

.010+.002
(0.25+0.05)

Dimensions in
inches (millimeters)
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8-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No. : DIP-08C-C01) l
1 / 0°to 15°
rozsoeamer [ )
2ag*012 +.014
oo - 1:6022 300(7.62)TYP
(6301050) (7.9075:39)
[ N By B | 4
3807529
19657350 0107393
. .0
.050(1.27) L._‘(E’:"g‘z‘ 0.2523:32)

MAX = (1.52°9:9%)

] THH 200(5.08)

MAX
._1 L\
.005 +
'O‘B:Ot)j . (Lazzo12 (3.40:036)
(0'46:&88) J 0.81»0.30)’
.100+.010 ; 032(0.81)
(2.54+0.25) ' ' TYP
| Dimensions in
300(7.62)REF inches (millimeters)
® FUJITSU LIMITED 1987 D08004S-2C
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n PACKAGE DIMENSIONS (continued)

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

+.010
2507002
(6357025 002(0.05)
e MIN
(STAND OFF)
J)
—
™
307:.016
INDEX (7.8+0.4) zeatgg)g
1209%,012 +0.40
(5.3040.25) 6.805:30)
|
H H 1020+.008
0.5+0.2
70182.004 I ! !
.050(1.27) (0.45:0.10)
TYP = — 0w+.002
_1.9% 001
+0.05
(0157399
L \ .085(2.15)MAX

\"\ 10315£.008
(0.8+0.2)

©FUJITSU LIMITED 1987 F08002S-2C

View A"
008(0.2)

7

|
020(0.5)

.007(0.18)
MAX

.027(0.68)

MAX

Dimensions in
inches (millimeters}
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QUAD OPERATIONAL AMPLIFIER

The Fulitsu MB3614 Is a Quad operational amplifier having a phase compensatory
clrcultry and operates from a single power supply or dual power supplies.

QUAD OPERATIONAL
AMPLIFIER MB3814

September 1988
Edition 1.0

The device has equivalent electrical characteristics of current industrial standard
operational amplifier and requires low power supply current.

;ﬂ:}isa:’ -: f:an be high density mounted because it Integrates 4 circults in DIP/FPT 14-pin PLASTIC PACKAGE

DIP-14P-M02
e No phase compensation required

o Wide power supply voltage
— Single power supply: +3 to +30 V
— Dual power supplles: +1.5to 15V

o Wide input common mode range: 0 to (Vcc -1.5) V CERAMIC PACKAGE

DIP-14C-C04
® Low power supply current: 0.8 mA typ.

e Low Input offset voltage: 2 mV typ.

o Package
— 14-pin Plastic DIP package (Suffix: -P)
— 14-p'~ Ceramic DIP package (Suffix: -2) PLASTIC PACKAGE

FPT-14P-M01
— 14-pin Plastic FPT package (Suffix: -PF)

PIN ASSIGNMENT

ABSOLUTE MAXIMUM RATINGS (see NOTE) (TA=25°C)
Rating Symbol Value Unit (TOP VIEW)
Power Supply Voltage Vee 36 \" OuUT-A E A E ouT-D
A
Differentlal Input Voltage Vio 36 % -IN-A [2] 73] -IN-D
Input Common Mode Voltage vi -0.3 to +36 v +IN-A ] [12] +IN-D
Power Dissipation Po 570 mw Vee E E GND
Operating Temperature TA -20 to +75 °C +IN-B Ls—_j _1—0_—1 +IN=C
- t °
Storage Plastic TsTa 55 to +125 o] ~IN-B E | 1_] ZIN-C
C
Temperature Ceramic TsTa -65 to +150 °C
ouT-8 [7] 8] ouT-C
NOTE: Permanent device damage may occur If the above Absolute Maximum

Ratln?l are exceeded. Functional operation should be restricted to the
conditions as detalled In the operational sections of this data sheet. Exposure
to absolute maximum rating conditions for extended periods may affect
device rellabllity.

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.

Copyright © 1988 FUJITSU LIMITED and Fujitsu Microelectronics, inc.
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Fig. 1 — EQUIVALENT CIRCUIT
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ELECTRICAL CHARACTERISTICS (vcc =5 v, 1a = 25°¢)

P Value
arameter Symbol Condition Vin Typ Max Unit
Input Offset Voitage Vio 2 7 mv
Input Offset Current ho 5 50 nA
Input Bias Current h* 45 250 nA
Power Supply Current Icc RL = oo 0.8 2.0 mA
Input Common Mode Voltage Vem 0 Vce -1.6 A"
Voltage Gain Av RL 2 2kQ) 25 100 VimV
VoH Vce = 30V, RL = 2k} 26 28 v
Output Voltage
VoL Vee = 5V, RL < 10kQ) 5 20 mv
ISOURCE Vee = 158V, VIN + = 1V 20 40 mA
Output Current
ISINK Vee = 15V, VN - = 1V 10 20 mA
Common Mode Rejection Ratio CMRR 65 85 dB
Power Supply Voltage
Rejecton Ratio SVRR 65 100 a8
Channel Separation Ccs 120 dB

Note:
A direction of the Input blas current flows from IC because first input transistor consists of PNP.

-
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TYPICAL CHARACTERISTICS CURVES
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Fig. 2 - Power Supply Current vs.
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Fig. 6 - Output Voltage vs.
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14-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-14P-M02)

o Il e O e O e Y o B

Dimensions In
inches (millimeters)

INDEX - 1
§ .244 ¢ 010
ﬁ (6.20 + 0.25)
/
INDEX -2 LLI'ILuJLLr'LuJLLrthJh_rI
770 * 0%
(19.55 ¥ 320
.085 + .010
(2.15 £ 0.25)
.020(0.51)
ot 012
.100 (2.54 .018 + .003
TYP (152+030 (0.46 + 0.08)

15° MAX
T ' |
|

.300 £ .010
(7.62 1 0.25)

.010 + .002
(0.25 £ 0.05)

.172(4.36)MAX

.118(3.00)MIN

D14010S-3C
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14-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE
(CASE NO.: DIP-14C-CO4) 1
_-———/o"to 15°
N I I O Y I s O 17 F
~ —
R.025(0.64) 1
REF.
268 ¥ 013 RBA
- ,300(7.62)TYP
) ©.61793%) 7.90155%)
\ J_ |
BN N N N N N B A Y -
760 t 028
- .006
(19.30 £ 572)

.00 * 902 .04 (2.39)
™ +0.05 ’ MAX CE

(1-82_¢10)

I ,200(5.08)MAX
l 134 £ .014
.032 £ .012 (3.40 £ 0.36)
(0.81 £ 0.30)
018 + 088 .032(0.81) | .100 4+ .010
(0.46F g(!,g) ! e v (2.541.0.25)
L .600(15.24)
D14006S-2C

Dimensions in
inches (millimeters)
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14-LEAD PLASTIC FLAT PACKAGE
1 (CASE No.: FPT-14P-M01)
.400 ¥ 319
TR
1 | .004 ¥ 504
+0.10
.307 £ .016 INDEX (é?gg : 6'.);3) ©10-0.05)
(7.80 % 0.40 O/ 207 4.016 (STAND OFF)
(7.80 1 0.40)
- HEHHHHHH T'i‘kggﬁ£%%
.050 (1.27) 018 + 004 1 +.002
TvP (0.45 £ 0.10) 006 + 002
015138

et L

.085 (2.15) MAX

F

.031 + .008
(0.80 + 0.20) .007 (0.18)
et )
MAX
” 027 (0.68)
MAX
Dimensions in
inches (millimeters) F16005S-3C
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QUAD OPERATIONAL AMPLIFIER

November 1987
Edition 1.0

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 mounted in high density because it integrates 4 circuits on a chip in
14-pin package. It is taking 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
e No phase compensation required
o Wide power supply voltage
— Single power supply: +3 to +36 V
— Dual power supplies: +1.5to +18 V

e Wide input common mode range: VEE to (Vcc -1.5) V

e Low power supply current: 2 mA typ.

e Low Cross-over distortion PLASTIC PACKAGE
FPT-14P-MO1
PIN ASSIGNMENT
ABSOLUTE MAXIMUM RATINGS (see NOTE) (TOP VIEW)
Rating Symbol Value Unit
Power Supply Voltage * Vee 36 \Y% OUT-A L1 E OouT-D
Differential Input Voltage * Vio 36 v -IN-A E [13] -IN-D
Input Common Mode Voltage * Vi -0.3 to +36 v +IN=A E E] +IN-D
Power Dissipation Po 570 mw vee [4 77] GND
(VEE)
. _ 7 o
Operating Temperature TA 20 to +75 (o] +IN-B E 1—0__.\ +IN=C
Storage Temperature TsTa -55 to +125 °C
o P - IN-B EJ—I Jlg -IN-C
NOTE: * Single Power Supply. EB} \Cf
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