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1319/1323/1332 sesmmommmes

These bipolar amplifiers are solutions to problems which
cannot be solved with the typical 741. Each has had one or
more specifications optimized to provide such capabilities
as low drift, high output voltage swing, high speed, etc.
To simplify selection of the best amplifier for a particular
application, Table 1 lists the optimized specifications and
recommended amplifier for each.

SPECIFICATIONS RECOMMENDED DEVICES VALUE UNITS
Guar, Typical
Untrimmed 1319-01 2 07 tmV
fnitial Offset Voltage
Offset Voltage vs Temp T 1319.01 15 3 £pv/i°C
Initial Offset Current 1318-01 5 2 tnA
1323 25
Offset Current vs Temp 1319 & 1319-01 R 30 £ pA/°C
Open Loop Gain 1323 106 120 dB8
Max p-p Output Frequency 1323 & 1332 ’ 25 KHz
Slew Rate 1323 10 20 Viusec
1332 . B
+ Vg Range LOW 1323 _ 5510 20
£ Ve Rangs HIGH 1332 101040 91044  Volts
Quiescent Current 1323 : 80 HA . FEATURES
Voltog Gurrit 1923 Vegm 15 o am ™ Low Drift (1319) 2 uV/°C
Operating Temp. Range 1319-01 . -55:(: Low Initial EOS (1319 & 1323) <ImV
e Low Bias Current (1323) 5 nA

 Table 1. Low Offset Current TC (1319) 2 nA

Low Quiescent Current (1323) 80 uA

High Gain (1322) 120dB _
High Full Power Frequency (1332) 25 kHz
High Slew Rate (1323) 20 V/usec

High V¢ Range (1332) to +40 V

These true differential operational amplifiers are all pin-for-
pin with the standard 741 (including 10 k2 optional trim-
pot connection) except the 1323 which is 741 pin compa-
tible when no external trim is required. If an initial offset
of less than +3 mV is required, the 1323 is trimmed with

a 1 MQ potentiometer between pins 1 and 8 with the wiper . :
to +Vc. It should also be noted that pin 4 (V) of the High Output Current (1323) £20 mA
1323 is connected to the case (see outline and base draw- , High Temperature Operation (1319-01)
ing). ‘ to 125°C

All amplifiers have smooth 6 dB/octave roll off providing

stable operation at all values of gain, even when connected

as a unity gain follower.

All devices have a low initial offset voltage, the worst case
(1332) being 6 mV. The quiescent power supply current of
the 1323 is guaranteed to be less than 80 microamps. How-
ever, it can drive £10 volts into a 500 ohm load at 20 kHz.
It thus can provide a battery powered precision power am-
plifier (approximately 200 mV out). When operating at
high power out, quiescent current increases as a function of
differential input voltage as shown in Figure 3. Its high sta-
ble gain and common mode rejection also make it ideal for
battery powered instrumentation amplifiers.
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1318/1323/1332
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) Figure 9. ﬂlust;ateg&thme 1323 amphﬁers being used in the DIMENSIONS IN PARENTHESES ARE EXPRESSED IN CENTIMETERS
classic Instrumentation amplifier configuration to provide o o ,
" high diffefentlgl input impedance and high CMRR with the ;| MOPELSIS1981382 MaoEL 1523
capability to set gain with one resistor Rg. For best resuits 1 Offset Adj. - Opti onli — 1 Oﬂm Adj.
the R3R4 pairs are matched to the basic accuracy required. L $ 2rin Eg, T}rim ‘2:=in
This amplifier will draw less than 250 pA yet have the cur-- ¢ | [:j' 3 #in Siame 3 "3’ & ce
rent and speed to drive galvanometers, ' | ' T [: ‘‘‘‘‘ W R A e
; 50WetAd. = S 5 NC
For lowest drift, replace Al and A2 with' 1319—01“‘s and A3 i Opuonal 8 Output L [:3’ ‘6 Output | -
with a 1319, If the input signal is imposed on ahighCom- -~ | Eos Trim ;&V"E C N 7 4Veo
mon Mode voltage (between £15 and't40'V) replice Al and | 19K8  =F% = 8 Offset Adj.
- A2 with 1332’s operating at V¢ gredter than theCMV. | P ;"Bmd\width Control
For high voltage out, replace A3 with 3 1332 and operate’ o en Modo; 1832
withvcl)lgage gain. . ; R R e
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ﬂ SPECIFICATIONS\ @ 26°C, Ve = 15V, unless otherwise indicated

1319 1323
. Typical Guaranteed Typical Guaranteed
OUTPUT RANGE
Voltage
' Current; o ., . -
VOLTAGE éAmi y
Rated Load: :

FREQUENCY-TIME-R SPONSE

Small Signal (Unity Gain, Open Loop) 1 MHz B MHz _— 4 MHz
Max.Sine P 10k kHz 26 kHz
.20 V/usec 6 V/usec
' 10usec <
12V " —_
O tvcc‘ . - . iyec‘ Jo .
'('Vcc) === #Vgo={-Veo)
T S L
Carmv VagmV U damy 1Y
e 1 (RPN TR ERETTWIOCSSEER I L B . :
G e LEME2pot. =l o 10KERipot
,;Liamvﬂc S oo RIBRV/C L w0v/°C
IOuVN 100 uV/V BN 2004V
MS oA 40nA HU L
il
Vs. Temperature {(Average) —— —_— —_— — — )
Offset (Tracking) 3nA 50 nA 2.6nA —— —— s
Offsst (Tracking) (1319-01) 20A .. BnA —_— — —
Offset Current — — — .
" Offset vs. Temperature (Avg. 0 to +70°C) 30 pA/ G =+ | ~—— 0.6 nA/°C - o
Offset vs, Temporuturo (Avg. -55t +125 c e FREAE
1318-01 s iSU pA/"C L S inidond REEP=S S U

INPUT IMPEDANCE T R _ o7
Ditferential 2MQ 0 TE oBMR T 2Me 200 kQ2 200 M0 ~
Common Mode . 1000MQ T p— . - o . 1060m Tor

‘NOISE (Referred to Input) RS e , M o A
Wideband (10 Hz to 10 kHz) 1 pV rms - —_— ARV rms’ il 1T L 8
Flicker (0.01 Hz to 1.6 Hz) HuVpp  od o o SR
Midband (1.6 Hz to 160 Hz) _ 1.6 uV rms - s —_—

Highband (160 Hz to 16 kHz) 2 n‘vms e = - -

POWER REQUIREMENTS e ST, SRR Co
Voltage Range ta:@:tzzv $121018 . .. 15610220 . :12 to 1;18 —m g, $10t9.240
Current: Quiescent — 3 mA - 180 uA © 3.2mA . ABmA

TEMPERATURE RANGE - X L . TS
Operating B Y 010+70°C e 0 to +70"C — ' 0to+75°C
Operating ( 1319-01) -6610+126°C " e M L SRR TG R '
Storage -65 to +150°C " il Dl - “Bb to +1~56'C ——

| ~85to#160°C -

© When inputs are less than 5 mV apart When inputs are more than 50 mV apm qwacpntwrrqnt $ 13 mA Tvmal. S

@ @Vcc = +40 V

The input circuits of these units are protected to +Vcc. Output circuits g EEENNUE I T
are short-circuit protected to ground. Cr e :

Recommended Power Suppw ‘Modsls 1319 & 1323 — Teledyne Philbrick Model 221 ‘I‘ i e
Model 1332 — -~ Teledyne Philbrick Model 2248+ i o 7t s
. %j‘ £ h
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eladynt Ph||Prlck m,nkos no Mpronnznnon that usui( its modum
ifi ‘the circuits described herein, or use of other technical mformatlon

s tontaibed herein Witk not infringe on existing or future patent rights
yhor, do the descriptions contained herein imply, the granting of lic-
enses to makc use, or seH ecwnpmant connructed in, ﬁccordlnoe there- .
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