uA748
OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA748 is a High Performance Monolithic Operational Amplifier

constructed using the Fairchild Planar* epitaxial process. It is intended for a high wide range of analog CONNECTION DIAGRAMS
applications where tailoring of frequency characteristics is desirable. High common mode voltage range 8-PIN METAL CAN
and absence of latch-up make the uA748 ideal for use as a voltage follower. The high gain and wide (TOP VIEW)
range of operating voltages provide superior performance in integrator, summing amplifier, and general PACKAGE OUTLINE 5S
feedback applications. The uA748 is short-circuit protected and has the same pin configuration as the PACKAGE CODE H
popular uA741 operational amplifier. Unity gain frequency compensation is achieved by means of a
single 30 pF capacitor. For superior performance, see uA777 data sheet. FREQCOM/P/
e SHORT-CIRCUIT PROTECTION OF’\TSEI A v
e OFFSET VOLTAGE NULL CAPABILITY
e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES
e LOWPOWER CONSUMPTION -NQ () out
e NOLATCH UP
ABSOLUTE MAXIMUM RATINGS (J OFFSET
Supply Voltage +22V NULL
Internal Power Dissipation (Note 1) V=
Metal Can 500 mW
DIP 670 mW
Mini DIP 310 mW NOTE: Pin 4 connected to case
Flatpak 570 mW
Differential Input Voltage 30V
Input Voltage (Note 2) +16 V ORDER INFORMATION
Storage Temperature Range TYPE PART NO.
Metal Can, DIP, and Flatpak —65°C to +150°C uA748 wA748HM
Mini DIP —55°C to +125°C uwAT748A uA748AHM
Operating Temperature Range uA748C 1A748HC
Military (uA748) —55°C to +125°C
Commercial (uA748C) 0°C 10 +70°C (}gz‘m?x)
Pin Temperature (Soldering 60 s)
Metal Can, Flatpak, and Hermetic DIPs 300°C PACKAGE OUTLINE 6A
Molded Mini DIP 260°C PACKAGE CODE D
Output Short-Circuit Duration (Note 3) Indefinite
1 \J 14
CONNECTION DIAGRAMS 10-PIN FLATPAK* Ne :l NC
8-PIN MINI DIP (TOP VIEW) 2 13
(TOP VIEW) PACKAGE OUTLINE 3F we[] [ e
PACKAGE OUTLINE 9T PACKAGE CODE F OFJSE[E 12 rea
PACKAGECODE T (compl — » comp
1
ra col§ ] * — -n[J []v
OFFSET E’i 9____|FREQ 5 10
NULL 3 :j:D_\_ A comp +|N|: j our
Bl — — o 3
Y — ——jour v-[] i
V-] P ’ °
NC :l NG
*Available on special request.
ORDER INFORMATION
ORDER INFORMATION ORDER INFORMATION TYPE PART NO.
TYPE PART NO. TYPE PART NO. uA748 uA748DM
wA748C wA748TC uA748 LATABFM uHAT4BA HA748ADM
LA748A LATABAFM HAT748C uA748DC
Notes and equivalent circuit on following pages. *Planar is a patented Fairchild process,
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FAIRCHILD - uA748

MATA8A

ELECTRICAL CHARACTERISTICS: Vg = =16V, Ty = 25°C, Cc = 30pF unless otherwise specified.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg <50 k2 0.5 2.0 mV
Input Offset Current 2.0 10 nA
Input Bias Current 20 75 nA
Input Resistance 2.0 10.0 MQ
Input Capacitance 3.0 pF
Offset Voltage Adjustment Range +25 mV
Large Signal Voltage Gain R = 2kQ, VoyT = £10V 50,000 250,000 VIV
Output Resistance 100 Q
Output Short Circuit Current +£25 mA
Supply Current 1.9 238 mA
Power Consumption 60 85 mwW
Transient Response VN =20mV, Cc = 30 pF,
(Vgltage Follower, Rise Time R =2kQ, C_ < 100 pF 0.3 us
Gain of 1)
Overshoot 5.0 %
Slew Rate R > 2kQ 0.5 V/us
(Voltage Follower, Gain of 1)
Transient Response VIN =20mV, Cc = 3.5 pF,
(Vqltage Follower, Rise Time RL = 2kQ, C| < 100 pF 02 us
Gain of 10)
Overshoot 5.0 %
Slew Rate R >2k&,Cc=35pF 55 V/us
(Voltage Follower, Gain of 10)
The followina specifications apply for -55°C < Tp < +125°C
Input Offset Voltage Rg <50 k2 0.5 3.0 mV
Average Input Offset Voltage Drift Rg < 50 kQ2 2.5 15 uv/°C
Input Offset Current 25 nA
) 25°C < Tp < +125°C 25 30 pA/°C
Average Input Offset Current Drift B C<TA<25°C 55 PP PAFC
Input Bias Current 100 nA
Input Voltage Range 12 13 \Y
Common Mode Rejection Ratio Rg <50 k2 80 95 dB
Supply Voltage Rejection Ratio Rg < 50 kQ 13 100 uV/v
Large Signal Voltage Gain R =2k, VoyT=+10V 25,000 V/V
. RL =10k& 12 +14 \Y
Output Voltage Swing
RL=2kQ £10 +13 \Y
Supply Current Ta=+125°C 1.5 2.5 mA
Ta=-55C 2.0 3.3 mA
Power Consumption Tp=+125°C 40 75 mw
Ta=-55°C 60 100 mw

NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for metal can, 8.3 mW/°C for the DIP

5.6 mW/°C for the mini DIP and 7.1 mW/°C for the flatpak.
2. For supply voltages less than + 15 V, the absolute maximum input voltage is equal to the supply voltage.
3. Shortcircuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature.
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FAIRCHILD - 1A748

uA748

ELECTRICAL CHARACTERISTICS: Vg = +15V, Tp = 25°C, Cc = 30pF unless otherwise specified.

CHARACTERISTICS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg<10 kQ 1.0 5.0 mV
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 2.0 MQ
Input Capacitance 2.0 pF
Offset Voltage Adjustment Range +15 mV
Large Signal Voltage Gain R >2kQ, VoyT =*10 V 50,000 150,000 v/V
Output Resistance 75 Q
Output Short-Circuit Current 25 mA
Supply Current 19 2.8 mA
Power Consumption 60 85 mW
Transient Response

(Voltage Follower, VIN =20 mV, Cc =30 pF, R = 2kQ2,
Gain of 1) Rise Time Cp <100 pF 0.3 s
Overshoot 5.0 %
Slew Rate R >2kQ 05 Vius

(Voltage Follower, Gain of 1)
Transient Response

(Voltage Follower, VIN=20mV,Cc=35pF, R =2k,
Gain of 10) Rise Time C_ <100 pF 0.2 HS
Overshoot 5.0 %
Slew Rate R >2kQ,Cc =35pF 55 V/us

(Voltage Follower, Gain of 10)
The following specifications apply for —55°C <T < +125°C:
Input Offset Voltage Rg <10 kQ 1.0 6.0 mV
Ta=+125°C 10 200 nA
Input Offset Current T: =755°C 50 500 nA
. TA = +125°C 0.03 0.5 A
Input Bias Current TA- ~55°C 03 15 ZA
Input Voltage Range 12 13 \
Common Mode Rejection Ratio Rg <10 kQ 70 20 dB
Supply Voltage Rejection Ratio Rg <10 kQ 30 150 mV/V
Large Signal Voltage Gain R >2kQ, VoyT =10V 25,000 Vv/v
) R >10 k& 12 14 \
Output Voltage Swing RLS2kQ 370 13 V]
TA = +125°C 1.5 2.5 mA
Supply Current Ta=-56C 2.0 3.3 mA
] TA=+125°C 45 75 mwW
Power Consumption Tp=-55°C 0 100 mwW
VOLTAGE OFFSET GAIN TEST CIRCUIT
NULL CIRCUIT wvQ Gy
50k 7
: s o0
Vout vy
o 2N DIGITAL 50 5002  VIN
4A748) 6 o o—2 VOLTMETER ~ D.C. INPUT
o k] 0.024F (10V)
1 o—3] 1
10MQ 2kQ
5.1MQ ‘v‘vj
TOLERANCE OF
ALL UNMARKED
= RESISTORS IS 1% =
Vin X 10% 10x 108
= = FOR V| SPE.
SUGGESTED ALTERNATE Vo T oo our | nymsrRamEe
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FAIRCHILD - 1A748

MA748C
ELECTRICAL CHARACTERISTICS: Vg = =15V, Tp = 25°C, Cc = 30pF unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg <10 k@ 2.0 6.0 mV
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 20 M
Input Capacitance 20 pF
Offset Voltage Adjustment Range +15 mV
Large Signal Voltage Gain RL >2kQ, VouT =+10 V 20,000 150,000 VIV
Output Resistance 75 Q
Output Short-Circuit Current 25 mA
Supply Current 19 28 mA
Power Consumption 60 85" mW
Transient Response
(Voltage Follower, ViN =20 mV, Cc =30 pF, R =2 k&,
Gain of 1) Rise Time CL <100 pF 0.3 us
Overshoot 5.0 %
Slew Rate R =22k&Q 05 V/us
(Voltage Follower, Gain of 1)
Transient Response
(Voltage Follower, VIN =20mV, Cc = 3.5 pF, R =2k&,
Gain of 10) Rise Time Cp <100 pF 0.2 us
Overshoot 5.0 %
Slew Rate RL>2kQ,Cc=3.5pF 55 V/us
(Voltage Follower, Gain of 10)
The following specifications apply for 0°C < T < +70°C:
Input Offset Voltage Rg <10 k2 7.5 mV
Input Offset Current 300 nA
inputl Bias Curreni 200 na
Input Voltage Range £12 +13 v
Common Mode Rejection Ratio Rg <10 kQ 70 90 dB
Supply Vpltage Rejection Ratio Rg <10 k& 30 150 VA,
Large Sigmal Voltage Gain R >2kQ, VoyT =210V 15,000 VIV
R =10 kQ £12 14 \
Output Voltage Swing H:: STRa 10 13 v
Power Consumption 60 100 mwW
EQUIVALENT CIRCUIT
INVERTING INPUT 5 ¢ COMP. OFFSET NULL Q? COMP.
Qg L“ |"[?9 leL“ "J°13 o
'W A [:—-———— Q14
NON-INVERT. s Q15
INPUT + Re
27Q
Q10 OUTPUT
Q3 Rs ¢ (I Ry
OFFSET NULL 40kQ 2 R1g 220
50kQ Q21
Q20
a00g L \
WA K06 oK
22
Q7
Q10 . °23>'f
Ry Rg M Ros :LRS sRu
1o 10k2 soat 790 % 18, v
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FAIRCHILD - «A748

INPUT BIAS CURRENT - nA

INPUT OFFSET CURRENT - nA

INPUT BIAS CURRENT - nA

INPUT OFFSET CURRENT = nA

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
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TYPICAL PERFORMANCE CURVES FOR uA748
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TYPICAL PERFORMANCE CURVES FOR uA748C
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FAIRCHILD - 1A748

TYPICAL PERFORMANCE CURVES FOR uA748 AND uA748C

OUTPUT VOLTAGE SWING

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE

AS A FUNCTION OF
SUPPLY VOLTAGE

INPUT COMMON MODE
VOLTAGE RANGE AS A
FUNCTION OF SUPPLY VOLTAGE

us . @ T : 16 +—
T4 B°C W 5°C Tas®7C
0 )_RL'ZKQ ] 14
> % z
. 105 = § g 1
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= 9% / Y § 6 A
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E H
& d 2
) 0 0
0 4 ] 12 16 2 5 1o 15 [ 5 10 3
SUPPLY VOLTAGE -+ V SUPPLY VOLTAGE - + ¥ SUPPLY VOLTAGE - £V
POWER CONSUMPTION OUTPUT VOLTAGE SWING
AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE LOAD RESISTANCE
120 T B —1
Ty 25°C Vsl
100 =R A T4=25°C
>
E 2
D} E
2 5 a
R 3
8 / g
g v g /
gy
2
0 8
5 10 15 S ol 0.2 05 10 20 50 10
SUPPLY VOLTAGE -V LOAD RESISTANCE - k&
uA748 FREQUENCY 748C FREQUENCY
FREQUENCY CHARACTERISTICS CHARACTERISTICS AS A CHARACTERISTICS AS A
AS A FUNCTION OF FUNCTION OF FUNCTION OF
SUPPLY VOLTAGE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
L T } —— L4 Vo Lw T ’
| A h
] 1 [ g
L2 i i L2 ?0\\4 — L05 iv,,@‘\
rR‘Ns,M w 93&1 w W
El e Thegy E] E! W
E o st T 2 ™ }ﬁ su\lz RATE Z p SIEW le
5 1 : p £ —
ERRE-T Ol B e E A B i = M
o ' i, %,
0.8 (¥ 0.9 %
%
I 10 15 n R » P) W w B T
SUPPLY VOLTAGE - £V TEMPERATURE = °C TEMPERATURE -°C
INPUT NOISE VOLTAGE INPUT NOISE CURRENT
AS A FUNCTION OF AS A FUNCTION OF BROAD BAND NOISE FOR
FREQUENCY FREQUENCY VARIOUS BANDWIDTHS
. 2
A v Vg ra IV ® [vg 7oy
-5 T,- BT g s
L ER = [
E : : T
5 = 20
’ i & = 10-100kHz T
gw‘f e L g -
éﬁm gl’dz‘ ; L m..‘\kH‘z L1
Fd 2,525 5
Ihd i .1
10 00 & ok Took 10 100 & ok 100K 100 % 10k 100k
FREQUENCY - Hz FREQUENCY - Hz SOURCE RESISTANCE -4
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FAIRCHILD - 4A748

TYPICAL PERFORMANCE CURVES FOR uA748 AND uA748C
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FAIRCHILD - 1A748

TYPICAL PERFORMANCE CURVES FOR uA748 AND uA748C
FEED FORWARD COMPENSATION
10kQ LARGE SIGNAL FEED FORWARD
TRANSIENT RESPONSE
b Vg =15V
o
15 —,k P
10k g 5.0
VIN O— WA = l
Vout 5 ! \
=25
3 \
CL
:[10 oF 0
3.0k
= 150 pF = 2.5
0 1.0 2.0 3.0 4.0 5.0 6.0
RESPONSE TIME - s
TYPICAL APPLICATIONS
PULSE WIDTH MODULATOR
R1 R2
Vin 100 kQ 100 k2
5V v +15V —15V
O Vout i - 1
J ¢ 27 R2 C1
cq c 1
047w T n = Zr BT C1
T 2r R2 2
D
5‘12\, fo <fn < funity gain
1002 0,
6.2V
PRACTICAL DIFFERENTIATOR CIRCUIT FOR OPERATING THE uA748
WITHOUT A NEGATIVE SUPPLY
[ Ry R2
J VAVAV ‘VAYAT
mlL
A +20V
5V 15V
2
L
Rq Cq Vin uA748 -0
1 8
Vin O——AM— | d
4
c
ng& | Vout
R3 T —=30pF
= (o O
NOTES
1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the metal can, 8.3 mW/°C for the
DIP, 5.6 mW/°C for the mini DIP and 7.1 mW/°C for the flatpak.
2. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.
3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C case temperature or +75°C ambient
temperature.
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