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- PROGRAM MABLE
i | lit .
rating supply voTtages _ o SINGLE OP-AMPs
Coupled with programmable electrical characteristics it is an extremely versa-
‘| tile amplifier for use in high accuracy, low power consurnption analog appl-
cations.
input noise voltage and current, power consumption, and input current can
be optimized by a single resistor or current source that sets the chip guiescent
current for nano-watt power consumption or for characteristics similar to the
LIA741, CASES
Internal frequency compensation, absence of latch up, high slew rate and short- cB-1 CB-98
circuit protection assure ease of use inlong time integrators, active filters, and (TO-99)
sample and hold circuits.
® Micropower operation.
* No frequency compensation required.
¢ Wide programming range.
® High slew rate.
® Short-circuit protection.
H SUFFIX DP SUFFIX
ORDERING INFORMATION METAL CAN PLASTIC PACKAGE
Hi-Rel versions available - See chapter 14
CB-705 CB-342
PART NUMBER TEMPERATURE PACKAGE
RANGE n | op| Gc[ FP @ *
UAT776C 0°Cto + 70°Cy @ . [}
UAT?6M -56°C to +125°C| @ . GC SUFFIX FP SUFFIX
TRICECOP (LCC) PLASTIC
Examgples : UA776CH, UA776CDP, UAT76CFP MICROPACKAGE
PIN ASSIGNMENTS
{Top views}
cB-98
CB-342
: ./ 8
2 ] 7
3] N6
4 E 5 910 111213
1-NC i1 - NC
1 - Offset null 2 - Offset null 12 - Offset null
2 - Inverting input 3-NC 13- NC
3 - Non-inverting input 4-NC 14-NC
4-Vee 5 - Inverting input 15 - Qutput
5 - Offset null 6-NC 16 - NC
6§ - Output 7 - Non-inverting input 17 - VEC
7 Ve 8- NC 18 - NC
8 - lgot 9-NC 19 - NC
10-Vee 20 - Iget
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UAT776

ELECTRICAL CHARACTERISTICS

UAT76M : —56°C< Tamp < +125°C, Vee=115V
UATT6C : — 0°C<Tambs + 70°C, Vec=115V
{Unless otherwise specified)

Igat =15 A {gat=15 pA
Characteristic Symbol set - - sot - Unit
Min | Typ | Max | Min | Typ | Max
Input offset voltage Vic mv
Tamb= +25°C UATIE6M - 2 5 — 2 5
UAT76C - 2 6 - 2 6
Trmins Tamb € Tmax UATIEM — - 6 _ _ Py
UAT76C - - 7.5 — - 75
Input offset current lio nA
Tamb= +25°C UAT776M - 0.7 3 - 2 15
UA776C - 0.7 6 — 2 25
Tamb = Tmax UA776M — - 5 - — 15
UA776C - — ] — - 25
Tamb = Tmin - - 10 _ . 40
Input bias current lig nA
Yamb= +25°C UAT76M - 2 1.5 — 15 50
UA776C — 2 10 - 15 50
Tamb=T UAT76M - - |15 - - 50
amp = Tmax UAT776C _ = w| - - %
Tamb = Tmin UATIEM — — 20 — - 120
UAT776C - - 20 - — 500
Large signal voltage gain (Vo= 110 V) AyD VIV
Tamp= +25°C, RL25 ki UAT76M - - - 100 | 4.10° —
UAT776C — — - 510 | 4.10° —
Tamp = +25°C, RL275 k2 UATTEM 2.10° | 4.10° - - -
UAT776C 5.10* | 4.10° - — - —
Trmin< Tamb < Tmax. RL275 k2 UAT76M 108 - — [7.5.10* - -
UAT776C 5.10° — - 5.10 —
Supply voltage rejection ratio (Rg< 10 k) SVR uV /v
UAT76M - 25 150 — 25 150
UAT776C —_ 25 200 - 25 200
Supply current Ice nA
Tamb= +25°C UA776M — 20 25 - 160 180
UAT776C - 20 30 - 160 190
Tmin€ Tamb < Tmax UAT76M - - 30 _ — | 200
UAT76C - — 3B - - 200
Power consumption Pp mw
Tamp= +25°C UAT76M - - 0.75 — - 5.4
UAT76C - - 09 - - 5.7
Tmin< Tamb < Tmax UAT7EM - _ 13} = - 20
UAT76C - - 3B - 200
input voltage range V) +10 — - 110 - - \'
Common-mode rejection ratio (Rg < 10 kQ) CMR 70 90 - 70 90 - dB
Qutput short-circuit current los - 3 - — 12 mA
Output voltage swing Vorpp v
Tamb = +25°C, R{ > 5 k0 - - — | z10] £ | —
Ry 275 ki +12 | +14 — — — —
Tmin< Tamb < Tmax. R 275 kil 110 — - +10 - -
Offset voltage adjustement range (Tamb = +25°C) VIOR — g — - 18 - mv
Slew rate {R{ 25 %@, Tymp= +25°C} Svo - 0.1 — - 08 - Vius
Rise time (V| = +20 mV, Cy_ =100 pF, Ry 25 K3, Tamb= +25°C) 1 - 1.6 - — 0.35 — us
Input resistance {Tgmp = +25°C) Ry - 50 - - 5 - MO
Qutput resistance {Tgmp = +25°C) Ro ~ 5 - - 1 - kQ
Overshoot factor (V)= +20 mv, C| =100 pF, R 25 ki, Kov %
Tamp= +25°C} — 0 - - 10 -
Differential input capacitance (Tamp = +25°C} Cio — — - 2 — pF
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UAT776

ELECTRICAL CHARACTERISTICS (continued)
UA776M : —55°C<Tymps +125°C, Vo= 13V
UAT76C : - 0°C<Tymp< + 70°C, Vee= 13V
{Unless otherwise specified)

lget=1.5 A lggr=15 pA
Characteristic Symbol set sot . Unit
Min | Typ | Max | Min | Typ | Max
input offset voltage Vio mV
Tamb = +25°C UAT76M - 2 5 - 2 5
UAT776C - 2 6 - 2 6
Tmin € Tamb < Tmax UA776M - — 6 — 6
UAT76C — - 75 - — 75
Input offset current o nA
Tamb = +25°C UAT76M — 0.7 3 - 2 15
UA776C - 0.7 6 - 2 25
Tamb = Tmax UAT76M — - 5 — - 15
UAT76C - - 6 - — 25
Tamb =Tmin - - 10 - - 40
Input bias current B nA
Tamb= +25°C UAT776M - 2 7.5 - 15 50
UA776C - 2 10 — 15 50
Tamb = Trax UAT76M - - | 75 | — - 50
UAT776C - — 10 - — 50
Tamb = Tmin UATTEM - — 20 _ _ 120
UAZ76C — - 20 - - 100
Large signal voltage gain (Vo= 11 V) Ayp ViV
Tamb=+25°C, R 2 5k0 UATI6M - - - 5.10' | 2.10° -
UA776C — — — [2.5.10% 2.10° -
R =75 k@2 UATTEM 510 | 2.10° - - - -
UA778C 2.5.10° 2.10° — — — —
Tmin< Tamb < Tmax. RLZ 5 ki - - — (250" — —
R 275 k@ 25104 - — — — —
Supply voltage rejection ratio (Rg< 10 kQ) SVR uviv
UAT776M - P 150 - 25 150
UAT76C - 25 200 - 25 200
Supply current lee uh
Tamb= +25°C UAT76M - 13 20 - 130 160
UATTEC — 13 20 — 130 170
Trmin < Tamb < Tmax - - 25 - - 180
Power consumption Pp W
Tamb = +25°C UATIEM - 78 120 — 780 | 960
UAT76C - 78 120 - 780 | 1020
Tmin< Tamb < Tmax UATZ6M — - 150 | — — | 1080
UA776C — — 150 - - 1080
Input voitage range V) +1 - - +1 - - Vv
Common-mode rejection ratio (Rg < 10 kit CMR 70 36 - 70 8B | .- dB
Output short-circuit current (Tamp = +25°C) los - 3 - - 5 — mA
Output voitaga swing Vorp v
R_L25 ki1 UAT76C — — — 2 | +2 -
UAT76M — — — 191 21 -
R 275 ki 2 | x24| - 2 [ x24| -
Offset voltage adjustement range (Tamp = +25°C) Vior — 9 - — 18 - my
Slew rate (R 25 kI, Tamp = +25°C) Svo - 0.03 — - 0.35 - V/us
Rise time {V|= +20 mV, C; =100 pF, R) 25 k), Tamp = +25°C) 1 - 3 - - 0.6 - us
Input resistance (Tamp = +25°C) Ry - 50 — — 5 - M
Output resistance {Tamp = +25°C) Ro — 5 - - — kQ
Overshoot factor {V|= +20 mV, C) =100 pF, R 5 k2, Kov %
Tamb = +25°C) - _ - —
Differential input capacitance (Tgmp = +25°C} Cip - - - - pF
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UAT776

INPUT BIAS CURRENT (nA)

OUTPUT VOLTAGE SWING (Vpp}

INPUT BIAS CURRENT

sfr3v<vgees<tisy
8 T amb= +25°C
4
2 /
10",
6 ,/
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2 /
0
10 s
6
. /
/
2
107 .
5 2 5 2 5
1072 107 10° 10
SET CURRENT (1A
OUTPUT VOLTAGE SWING
Tam‘b: 4!-25I°C ——
//
24 [Vee = £16 v/
lsat = 15 uA/
|
18 Vee=115V
/ lgot = 1.5 A
12 /
6 - 1]
st '
el Voo = 3V |
1.5 pA<lger < 15 wA
0 L 1
2 4 68 2 4 68 2 4
103 104 10° R

LOAD RESISTANCE {f)

INPUT BIAS CURRENT
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STANDBY SUPPLY CURRENT VERSUS

SET CURRENT
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UAT76

OPEN LOOP VOLTAGE GAIN

GAIN-BANDWIDTH PRODUCT (Hz2)

OPEN LOOP VOLTAGE GAIN OPEN LOOP VOLTAGE GAIN
{ { T I ’ T T + T
'[ E chcl::iBV [ [ J : YCC:_‘!SV
r | al [logt = 15uA ™ | |
- RL = 5k0 |
400k lggt = 15 uA - ? 1.2M ; e
. RL = 5k / | /r\ .
et ] N\ z : 1 —
N —— y 'Y ;;
| ! ' L i ! : |
e 57.:\\\ S ’ / !
- i lsat = 1. ‘ L
200k /‘f/ TRy = 75k0 T & 800k Tlset =
1 i o ° ) j 'RL =
- -~ = ;
100k i S S S 600k / - /, o
; i i T
0 i | . 400k I
-60 -20 20 60 106 ~60 -~-20 20 60 100
AMBIENT TEMPERATURE {°C) . AMBIENT TEMPERATURE (°C)
GAIN-BANDWIDTH SLEW RATE
T ymb =+25°C
5 amb 5
2 2
/'
10° // o 109 //
5 Vee=%15V ’// 5
rd % 4
2 Va Vcc:i3\/—-—-— E 2 VCC=115Vf /
5 w -1 Vi
10 = 10 74
y, & /] =13V
s~ v z 5 ’ Vet
2 / o
/ o 2
10? 7 102
5 / 5 V.
2 /
2
Y
10° L 1073
1 46 4 48 L2 4 2 s 2 s 2 5 2
SET CURRENT (uA) SET CURRENT (xA)
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UAT776

SET RESISTOR {1}

SET RESISTOR vs SET CURRENT

5
2\ \ \
NS
10 M2\ . N2
h Y N \ o

5 h 3 \L ™ x>
5 ~ < ;

N 1 w s,
2 LNL\ \ \\ N

OC‘ . LS ?

1 M N\ Ny lgot EQUATIONS
\?T\ )
5 0% i X \\\\‘ .
\&\ N \\\\ oot = VEC ~ 07 - Ve
2] . Rsat
N N N hen Reas | octed to Vi,
100 k&2 \\ when Rggt is conn to Ve
~ N

— h, +

5¢ Rset 10 YV iget = ch 0.7
Rget 10 GND e e \N Reet
10 k§2 i | | when Rgat is connected to ground.
- 4 6 2 46 4

0t ? 10° 10’

SET CURRENT (A

QUIESCENT CURRENT SETTING RESISTOR {iggt to Veo!

Iset
Vee
1.5 uA 19 pA
+15V 1.7 MS2 170 k82
+r3 V 3.6 M£2 360 k2
t6 V 7.5 M&2 750 k&2
+15 V 20 M2 2 ML

Note : The UAT76 may be operated with Rggy
connected to ground or Ve,
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UAT776

BIASING CIRCUITS

RESISTOR BIASING

Vee

Rggt connected to Ve,

Rget connected to ground. Recommended for : Ve 268V

TRANSISTOR CURRENT SOURCE BIASING FET CURRENT SOURCE BIASING

VOLTAGE OFFSET NULL CIRCUIT TRANSIENT RESPONSE TIME TEST CIRCUIT

ok Yoo
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UAT776

TYPICAL APPLICATIONS

HIGH ACCURACY SAMPLE AND HOLD

Sampie 50 nA
—_— +16V
Hold 0.75 nA
100k
A . il BF 247
nalog input O y
~BVEV, +5V LI
100 k$i ci '
Gate £0v! uF lset
1N 4148 R
Sample
+15V
G
—t i BC 487
-15V
Hoid
R1 R2 -L
300 k{2 30 M2
AN
NANO-WATT AMPLIFIER
I
——t
R2
1 MR
+12V
R1 "
el 100 k2
C* B ey | -
e0
—0
PD = 600 nW
R3
91 k2
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UA776

]

TYPICAL APPLICATIONS {continued)

MULTIPLEXING AND SIGNAL CONDITIONING HIGH INPUT IMPEDANCE AMPLIFIER
WITHOUT FETs
50 M1
R2 1 M52 — _
| —
R1 +16 V
100 k2
UAT?S ] 500 ki1
‘ V1 O———q+ o—{—F
2.7 MQ —-15V
+15V O 13
500 ks$:
270 kS
R4 50 Ms2 My
10 ki
$1 O
RS
5.6 k2 l)
N AN
-15v
R2

1 M!l
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UAT776

12.7 min.

B e
DIN Y 0308
ceme . C-23 T0-99 10 -99 F 101 CB-1
Bom cel DATA JEDEC SITELESC SEMICONDUCTORS

Datum 9 | (1} Nominal dimension
— = -~ - 635001 {21 Trua gromatrical pasition
o] ‘
o _1
(L l‘_L
- QO man. -
B pir
DIN v
AS0D F 16A CB-98
CEt DATA JEDEC SITELESC SEMICONDUCTORS
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cB-11
(TO-99)

H SUFFIX
METAL CAN

cB-9%8

DP SUFFIX
PLASTIC PACKAGE
PG SUFFIX
CERDIP PACKAGE
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