THOMSON

SEMICONDUCTORS

PROGRAMMABLE SINGLE OP-AMPs

The UA776 programmable operational amplifier is characterized by high input
impedance, low supply currents and low input noise over a wide range of ope-
rating supply vottages.

Coupled with programmable electrical characteristics it is an extremely versa-
tile amplifier for use in high accuracy, fow power consurmption analog appli-
cations.

Input noise voitage and current, power consumption, and input current ¢an
be optimized by a single resistor or current source that sets the chip quiescent
current for nano-watt power consumption or for characteristics similar to the
UA741.

internal frequency compensation, absence of latch up, high slew rate and short
circuit protection assure ease of use in long time integrators, active filters, and
sample and hold circuits.

* Micropower operation.

e No frequency compensation required.

® Wide programming range.

® High slew rate.

® Short-circuit protection.

ORDERING INFORMATION

Hi-Rel versions available - See chapter 14

PART NUMBER TEMPERATURE PACKAGE
RANGE H | DP| GC| FP
UA776C 0°Cto + 70°C{ @ ] °
UA776M —-55°C to +125°C| @ ®
Examples : UA776CH, UAT76CDP, UAT776CFP

PROGRAMMABLE
SINGLE OP-AMPs

CASES

cB8-1
{TO-99)

H SUFFIX
METAL CAN

CB-705

o

GC SUFFIX
TRICECOP (LCC)

PLASTIC PACKAGE

MICROPACKAGE

CB-98

DP SUFFiX

CB-342

@

FP SUFFIX
PLASTIC

PIN ASSIGNMENTS

{Top viewsl)
CcB-98
CB-342
1 u 8

2 [— 7
3 ] 6
-4 5

+

1 - Offset null
2 - Inverting input
3 - Non-inverting input
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UAT776

MAXIMUM RATINGS

Rating Symbol UAT776M UAT76C Unit

Supply voltage Vee 18 +18 v
Differential input voltage Vip +30 +30 v
Input voltage (Note 1) V) +15 +15 1
Output short-circuit duration (Note 2} - Indefinite Indefinite —
Power dissipation | Piot i 500 310 mw

UAT76GC | ! 665 -

UAT76CH ; — 500
Operating free-air temperature range ' Toper -85t +125 Oto + 70 °C

— A

Storage temperature range : Tar, -65to +150 | -55to +125 °C

UATZ7ECH L - -651to +150

Note 1:
Note 2 :

Non-inverting
input

COffset
null

For supply voltages less than 115 V, the absolute maximum input voltage is equal to the supply voltage.

Short-circuit may be to ground or either supply. Rating applies 1o + 125°C package temperature serial M or + 75°C serial

C ambient temperature for lger<30 pA.

Devices bonded on a 6 cm x 3 cm x 0.15 ¢m glass-epoxy substrate with 30 mm? of 35 pm thick copper.

SCHEMATIC DIAGRAM

[]
N gLl gd ]
Q14 . ,\015 015/1 1y
]
Qi Q2
Inverting
input c,
~ p o
Q3 } H
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QSD—J a6 4 [o¥:]
[(J—o <Q?
Tokal]l 2
k
TR

O

Offset null
R Non.
Offset | Inverting | . . - +
CASE oull input | inverting . Output Veo Ve lgat
ihput
CB-11/CB-98
OB.342 1, 5 2 3 6 4 7 8
CB-705* Po2,12 5 7 15 10 17 20
L S
* CB-705 : Other pins are not connected
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UAT76

ELECTRICAL CHARACTERISTICS

UAT7T6M : —55°C< Tamb < +125°C, Vo= 115V
UAT76C : — 0°C<Tambs< + 70°C, Vee=118V
{Unless otherwise specified)

VT R I T T
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igpt=1.5 sA lggt =15 pA E
Characteristic Symbol set - set Unit E
Min | Typ | Max | Min | Typ Max =
Input offset voltage Vio mv E
Tamb= +25°C UA776M — 2 5 — 2 5 E
UAT76C - 2 6 - 2 6 E
Trin € Tamb < T LUA776M - - 6 - - 6 :
in Tamb = e UAT76C - |8} - | - |75 :
Input offset current o nA £
Tamb = +25°C UA776M ~ oz ] 3 - 2 15 z
UAT776C - 0.7 6 — 2 25 E
Tamb=Tma UA776M - - 5 - - 15

am * UAT776C AR N T A - :
Tamb = Tmin - - 10 - - 40 E
Input bias current IB nA £
Tamb = +25°C UA776M — 2 | 15 | - 15 | 50 E
UA776C — 2 10 - 15 50 E
Tamb=T UAT776M - - 75 — - 50 E
amb = Tmax UA776C - ]| - -1 %0 :
Tamb = Fmin UAT76M — — 20 - - 120 E
UAT776C - - 2 - — | 100 ;
Large signal voltage gain (Vo= 110 V) Ayp ViV E
Tamb= +25°C, RL25 kil UAT76M — - - 18 | 4.10° - E
UA776C - — ~ |50 | 405 — E
Tamb = +25°C, R =75 ki UAT76M 2105 | 410° 1 — - - — £
UATT76C s10° | 410° | — - — - E
Tmin< Tamb < Tmax. AL275 kO UAT76M 100 | — — |7.810" - - g
UAT76C 510 | — - lsat| - - g
Supply voltage rejection ratio (Rg< 10 k?) SVR BVIV z
UAT76M — 25 150 - 25 150 E

UAT76C - 25 200 - 25 200
Supply current Ice A E
Tarb= +25°C UA776M - 20 25 - 160 180 E
UAT776C — 20 30 - 160 190 E
Trmin< Tambs T UAT776M — - 30 - — 200 £
min<s Yam| max UATTEC - - o ~ ~ 00 :
Power consumption Pp mw E
Tamb = +25°C UAT76M - - |om| — — | 54 s
UAT76C - - 09 - - 57 E
Tmin < Tamb € Tmax UAT76M - — 30 - - 200 E
uaj76C — - 35 — - 200 E
input voltage range Vi 10 — - +10 - — \' z
Common-mode rejection ratio (Rg < 10 ki) CMR 70 20 - 70 90 - dB =
Output short-circuit current los - 3 - - 12 — mA E
Output voltage swing VOoPP \) §
Tamb= +25°C, RL > 5 ki - - - +10: £13 - £
Ry 275 kil 12| 214 - — — - E
Trmin< Tamb € Tmax. RL 275 kit 10!l — - 10| - - :
Offset voltage adjustement range (Tamp = +25°C) VI0R - g - - 18 - mv E
Slew rate (Ry 25 k@, Tamp= +25°C) Svo - | 01| - — o8 | — | Vs =
Rise time (V| = +20 mV, C| =100 pF, R 25 kB, Tamb = +25°C] t - 16 - — |03 | — us g
Input resistance (Tamp = +25°C) Ry - 50 - — 5 - Me g
Output resistance {Tamp = +256°C} Ro - 5 — - 1 — k2 E
Overshoot factor {V} = +20 mV, C|_=100 pF, R_>5 ki, KoV % §
Tamb = +25°C) — 0 - — 10 - E
Differential input capacitance (Tamp = +25°C) Cip — - — 2 — pF §
32 E



UAT776

ELECTRICAL CHARACTERISTICS {continued)

UAT776M : -55°C<Tamp< +125°C, Vo= +3 V
UA776C : — 0°C<Tymp< + 70°C, Vo= 13V
{Unless otherwise specified)

lgat=1.5 nA lgat =15 uA
Characteristic Symbol set sot E Unit
Min | Typ | Max | Min | Typ | Meax
input offset voltage Vio my
Tamb = +25°C UA776M - 2 5 — 2 5
UAT776C - 2 ] — 2 6
Trmin< Tamb < Tma UAT776M - - 6 - - 6
i am X UAT76C ~ | = 18] - | - | 75
Input offset current o nA
Tamb = +25°C UAT76M - 07| 3 - 2 15
UAT76C — 0.7 6 - 2 25
T =T UAT76M — - 5 - — 15
amb = frmax UAT76C S T T A
Tamb = Tmin — - 10 — - 40
Input bias current 11:] nA
Tamb = +25°C UATIEM — 2 7.5 - 15 50
UA776C - 2 10 - 15 50
Tamb = Trmax UA776M - - | 75 | — - 50
UA776C - — 10 — — 50
Tamb = Tmin UA776M — = 12! — | Z 1 1®
UAT776C — - 20 — — 100
Large signal voltage gain (V=11 V) Ayp ViV
Tamb= +25°C, RL2 5 ki UAT76M - - ~ 1510 | 2108 | —
UA776C — — |2.5.10% 2.1¢° -
R =75 k2 UAT76M 510* | 2.10° - - - -
UAT776C 25104 2.10° — — — —
Tmin< Tamb < Tmax. RL2 5 ki) - - — (258104 — -
RL=75 ki 25100 - — - - -
Supply voltage rejection ratio (Rg < 10 kQ) SVR uV/v
UAT76M — 25 150 — 25 150
UA776C — 25 200 - 25 200
Supply current lee uh
Tamb = +25°C UA776M — | 13| 20 | — |13 [ 180
UATT6C — 13 20 — 130 170
Tmin < Tamb < Tmax - - 25 _ - 180
Power consumption Po uW
Tamb = +25°C UAT76M - 78 120 - 780 | 960
UAT76C - 78 120 — 780 | 1020
Tmin<€ Tamb <€ Trmax UAT776M — — 150 — — 1080
UAT76C — - 150 — - 1080
Input voltage range V) 1 - - 1 - - v
Comman-mode rejection ratio (Rg < 10 kQ) CMR 70 - 70 86 — dB
Output short-circuit current {Tamp = +25°C) los - 3 — - 5 - mA
Output voitage swing Vopp v
RL =5 k2 UA776C — - — t2 +2.1 -
UAT76M - — — t19 7 21 -
R 275 ki2 2 | t24| -— +2 | 24| -
Offset voltage adjustement range (Tamp = +25°C) VIOR — 9 - - 18 - mv
Slew rate (R 25 kB, Tamp = +25°C) Svo - looa| - ~ 103 | — | wps
Aise time (V= +20 mV, Cy =100 pF, R| 25 ki1, Tymp = +25°C) 1 - 3 - - 0.6 - us
Input resistance (T g = +25°C) Ry — 50 - - 5 - M
Output resistance {Tgmp = +25°C) Ro - 5 - - - k&
Overshoot factor {V|= +20 mV, C| =100 pF, R 25 k2, Kov %
Tamb = + 26°C) - — — -
Differential input capacitance {Tgmp = +25°C} Cio - - - 2 - pF
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UAT776

INPUT BIAS CURRENT

INPUT BIAS CURRENT

INPUT BIAS CURRENT (nA)

OUTPUT VOLTAGE SWING (Vpp)

sft3ve<vic<tisV
61T amp= +25°C
F
/
2 4
1 / <
10 B [ 5
6
£ =
@
@0
/ :
2 3]
2
10%, &
6 5
/ z
4 z
/ =
2
107 i
02 Ti0t? T 0t 60 -20 20 60 100
SET CURRENT {4A) AMBIENT TEMPERATURE {°C|
QUTPUT VOLTAGE SWING STANDBY SUPPLY CURRENT VERSUS
SET CURRENT
Tamb™ ’!'25|°C Lt ¢ | Tamb = +25°C I
| +3VgVee< £18Y
!
// , //
24 oo = :t‘aSV/ 2 102 /
| g °
18 Vee=t15V & 2 /
/ lSBt = 15 ptA g
v 10
/ 5.
o
12 a
2
| | >
-]
‘ 2 1° /
61 s g /
et ' e 5 y
et (7
Vee = +3V
15 uA< et <15 pA 2
0 [N J 107
2 4 68 2 4 68 2 4 2 5 2 1} 2 5 2
10° 10? 10° Ry 102 1071 10° 10

LOAD RESISTANCE {1

THOMSON s:@glpoﬁoucrons

SET CURRENT {p:A)
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UAT76

OPEN LOOP VOLTAGE GAIN

GAIN-BANDWIDTH PRODUCT (Hz)

OPEN LOOP VOLTAGE GAIN

T T

VCC=13V

—+

400k

~ loat -
300k [+ A

T
!
Ly
t
|
]

ZOOR/?/! %RL=75kﬂ
| i o

-20 20 60

100

AMBIENT TEMPERATURE {°C}

GAIN-BANDWIDTH

Tarnb =+4259C]

VCC:i'15V

4 6 2 4 &
100

SET CURRENT (uA)

10!
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OPEN LOOP VOLTAGE GAIN

SLEW RATE (V/pus)

OPEN LOOP VOLTAGE GAIN

[T T Veclerey

1.2M

800k

600k

s

v

400k

/

~60

~20

AMBIENT TEMPERATURE (°C)

SLEW RATE

cc™
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UAT776

SET RESISTOR {(}

SET RESISTOR vs SET CURRENT

10 ML L)

ot

1 M52

NN lyot EQUATIONS

U

x
%
p
Vs
i
P
A/

100 kS

when Rgey is connected to Ve

4
1

wkal |

Rggt 10 GND — e mme X
| 1 | | when Rggt is connected to ground.

N| N +

h, V - 07
5F Rgat t0 Vee N cC

i =
N sat Reat

o2

?2 46 2 4
48 10 0

SET CURRENT (zA)

QUIESCENT CURRENT SETTING RESISTOR (iggt t0 Vee!

Iset

1.5 uA 15 uA

*15V 1.7 M52 170 k&2

+3 VvV 3.6 M2 360 k&2

t6 V 7.5 MO 750 k2

15 V 20 M&2 2 M

Note : The UA776 may be operated with Rger
connected to ground or Ve,
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UA776

BIASING CIRCUITS

RESISTOR BIASING

Vee

Rggt connected to Vee.

Rget Connected to d.
set groun Recommended for : Voeg 6V

TRANSISTOR CURRENT SOURCE BIASING FET CURRENT SOURCE BIASING

VOLTAGE OFFSET NULL CIRCUHT TRANSIENT RESPONSE TIME TEST CIRCUIT

ook Yec
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UAT76

TYPICAL APPLICATIONS

HIGH ACCURACY SAMPLE AND HOLD

Sampie 50 nA
—— > +15 V
Hold 0.76 nA
- 100 k9
UAT776
Analog input
—BVLV <+BV
—-15V
1N 4148 W
Sample
+15V
o—= -
BC 487
—15V
Hold
R1 R2 -L
300 k§2 30 M2 ——
\
NANO-WATT AMPLIFIER
I
T
R2
1 M3l
. a1 +1.2V
! 100 k2
Cﬁ —d" —_
e
—0
y
R3
N knL
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UA776

[ ]

TYPICAL APPLICATIONS {continued)

MULTIPLEXING AND SIGNAL CONDITIONING HIGH INPUT IMP
WITHOUT FETs EDANCE AMPLIFIER

50 M«

¥
b

R2 1 MQ

R1 +15 VvV
100 ks 80 kst 10 ke

L, g hd
& UA 500 kst A
v O———+

2.7 M —-15V UAT76 ( & —_C)

+15VvV O 4 ¥ +
500 k2

R3
270 k2

10 k$2
51 O T }1+——» BC 487

R4 50 Mg M
5.6 ki
A

!

—15V

A
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UAT776

8 ore

TO- 99

DATA.

10-99 F 101 CB-1

JEDEC SITELESC SEMICONDUCTORS

(1) Nominal dimension
- a3s () (21 Teue gromatrical position

DIN

B Ry
Y

A50D

CEt

DalaA

Fnea | CB-98

JEDEC SITELESC SEMICONDUCTORS
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CB-11
(TO-99)

H SUFFIX
METAL CAN

cB-98

DP SUFFIX
PLASTIC PACKAGE
PG SUFFIX
CERDIP PACKAGE

THOMSON SEMICONDUCTORS
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UAT776

mm
L7 | max
|27 904
1. 14 8 R
] K3
19
OUDEIUI n?1
|
0 54
? |
4
,!E'7Z_-'_=+_E_+,!.* LA Lg;g,
2“ pins
DIN '
MSO04 CB TMSO04 CB CB-705
CEl DATA. JEDEC SITELESC SEMICONDUCTORS
mm
ey l.27 ¢ ¥ 'y
TR
‘ x
5 5 T
32 kX Q.
6.2 4.0 0.2

HHH EJ:

0.33 min.
0.45
4.75 1.75 mgx.
495
apum
DIM s08 )
CB-342
CEl DATA. JEDEC SITELESC SEMICONDUCTORS

These specifications are subject to change without notice.

CB-705

o

GC SUFFIX
TRICECOP {LCC)

CB-342

*

FP SUFFIX
PLASTIC
MICROPACKAGE

Piease inquire with our sales offices about the availability of the different packages.
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