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(N

ERH R
FRICHEEMNRVIRY . Ve=3.0V, Ve =0.1V, Vb= 1.4V, T, = 25°C.
#1.
PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNIT
INPUT CHARACTERISTICS
OFFSET VOLTAGE
OP191G Vos 80 500 | pv
-40C <Ta< +125T 1 MV
OP291G/OP491G Vos 80 700 | pv
-40C < Ta< +125T 1.25 | MV
INPUT BIAS CURRENT lg 30 65 NA
-40C < Ta<+125C 95 NA
INPUT OFFSET CURRENT los 0.1 1 NA
-40C < Ta<+125C 22 NA
INPUT VOLTAGE RANGE 0 3 Vv
COMMON-MODE REJECTION CMRR Vem=0VTO 2.9V 70 90 DB
RATIO
-40C < Ta< +125T 65 87 DB
LARGE SIGNAL VOLTAGE GAIN | Avo RL=10KQ,Vo=03VTO27V |25 70 VIMV
-40C < Ta< +125T 50 VIMV
OFFSET VOLTAGE DRIFT AVos/AT 1.1 ie
BIAS CURRENT DRIFT Alg/AT 100 PAIT
OFFSET CURRENT DRIFT Alos/AT 20 PA/T
OUTPUT CHARACTERISTICS
OUTPUT VOLTAGE HIGH Von R. = 100 KQ TO GND 2.95 2.99 v
-40C TO +125T 2.90 2.98 Vv
RL=2KQTO GND 2.8 2.9 v
-40C TO +125T 2.70 2.80 Vv
OUTPUT VOLTAGE LOW VoL R. =100 KQ TO V+ 45 10 MV
-40C TO +125T 35 MV
RL=2KQTO V+ 40 75 MV
-40C TO +125T 130 MV
SHORT-CIRCUIT LIMIT Isc SINK/SOURCE +8.75  #13.50 MA
-40C TO +125T +6.0 +10.5 MA
OPEN-LOOP IMPEDANCE Zout F=1MHZ Av=1 200 0
POWER SUPPLY
Eg\T/YIoER SUPPLY REJECTION PSRR Vs=27VTO12V 80 110 DB
-40C < Ta<+125C 75 110 DB
SUPPLY CURRENT/AMPLIFIER | Isy Vo=0V 200 350 | pA
-40C < Ta<+125C 330 480 | pA
DYNAMIC PERFORMANCE
SLEW RATE +SR RL =10 KQ 0.4 V/us
SLEW RATE -SR R. =10 KQ 0.4 ViuS
FULL-POWER BANDWIDTH BWp 1% DISTORTION 1.2 KHZ
SETTLING TIME Ts TO 0.01% 22 us
GAIN BANDWIDTH PRODUCT | GBP 3 MHZ
PHASE MARGIN ©o 45 DEGREES
CHANNEL SEPARATION CcS F =1KHZ, R =10 KQ 145 DB
NOISE PERFORMANCE
VOLTAGE NOISE EnP-P | 0.1 HZTO 10 HZ 2 uv P-P
VOLTAGE NOISE DENSITY En F=1KHZ 30 NV/AHZ
CURRENT NOISE DENSITY I 0.8 PANHZ

REV. D
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BRICHRENRWEY Ve=5.0V, ey =0.1V,\p, =14V, T, = 25°C.

+5VEFRO T 43V E t5 VEIR TOT A b TIRME.

#2 1.
PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNIT
INPUT CHARACTERISTICS
OFFSET VOLTAGE
OP191 Vos 80 500 | pv
—-40C £ Ta < +125C 1.0 MV
OP291/0P491 Vos 80 700 | pv
—-40C £ Ta < +125C 1.25 MV
INPUT BIAS CURRENT Is 30 65 NA
-40C £ Ta<+125C 95 NA
INPUT OFFSET CURRENT los 0.1 11 NA
-40T < Ta<+125C 22 NA
INPUT VOLTAGE RANGE 0 5 \Y
COMMON-MODE REJECTION RATIO CMRR Vem=0VTO 4.9V 70 93 DB
—40T £ Ta< +125T 65 90 DB
LARGE SIGNAL VOLTAGE GAIN Avo E_L;Vlo KQ,Vo=03VTO 25 70 VIMV
—-40C £ Ta < +125C 50 VIMV
OFFSET VOLTAGE DRIFT AVos/AT —-40C £ Ta<+125C 1.1 uV/IT
BIAS CURRENT DRIFT Alg/AT 100 PA/C
OFFSET CURRENT DRIFT Alos/AT 20 PA/C
OUTPUT CHARACTERISTICS
OUTPUT VOLTAGE HIGH Vou RL =100 KQ TO GND 4.95 4.99 \Y
-40C TO +125<C 4.90 4.98 \Y
RL. =2 KQ TO GND 4.8 4.85 \Y
-40C TO +125<C 4.65 4.75 \Y
OUTPUT VOLTAGE LOW VoL RL =100 KQ TO V+ 45 10 MV
-40C TO +125<C 35 MV
R.=2KQTO V+ 40 75 MV
-40C TO +125<C 155 MV
SHORT-CIRCUIT LIMIT lsc SINK/SOURCE +8.75 +13.5 MA
-40T TO +125T 6.0  +10.5 MA
OPEN-LOOP IMPEDANCE Zout F=1MHZ,Av=1 200 Q
POWER SUPPLY
POWER SUPPLY REJECTION RATIO PSRR Vs=27VTO 12V 80 110 DB
-40C £ Ta<+125C 75 110 DB
SUPPLY CURRENT/AMPLIFIER lsy Vo=0V 220 400 HA
—40T < Ta< +125C 350 500 | pA
DYNAMIC PERFORMANCE
SLEW RATE +SR RL =10 KQ 0.4 VIuS
SLEW RATE -SR RL =10 KQ 0.4 VIuSs
FULL-POWER BANDWIDTH BWp 1% DISTORTION 1.2 KHZ
SETTLING TIME Ts TO 0.01% 22 uS
GAIN BANDWIDTH PRODUCT GBP 3 MHZ
PHASE MARGIN [CR) 45 DEGREES
CHANNEL SEPARATION CS F=1KHZ, R. =10 KQ 145 DB
NOISE PERFORMANCE
VOLTAGE NOISE En P-P 0.1 HZTO 10 HZ 2 uv P-P
VOLTAGE NOISE DENSITY En F=1KHZ 42 NV/VHZ
CURRENT NOISE DENSITY In 0.8 PA/NHZ
REV. D — 4/24 —
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BRZHEENRWVIEYD Vo=45.0V, =4.9\K Vey <+4.9V, T, = +25°C.

# 2.
PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNIT
INPUT CHARACTERISTICS
OFFSET VOLTAGE
oP191 Vos 80 500 | pv
~40T <Ta<+125C 1 MV
OP291/0P491 Vos 80 700 | pv
—40T < Ta<+125C 1.25 | MV
INPUT BIAS CURRENT Is 30 65 NA
~40T <Ta<+125C 95 NA
INPUT OFFSET CURRENT los 0.1 11 NA
—40T <Ta<+125C 22 NA
INPUT VOLTAGE RANGE -5 +5 v
COMMON-MODE REJECTION RATIO CMRR Vem = 45V 75 100 DB
—40C < Ta<+125C 67 97 DB
LARGE SIGNAL VOLTAGE GAIN Avo RL=+10KQ, Vo=247V | 25 70
—40C < Ta<+125C 50 VIMV
OFFSET VOLTAGE DRIFT AVos/AT 1.1 pv/c
BIAS CURRENT DRIFT Alg/AT 100 PA/C
OFFSET CURRENT DRIFT Alos/AT 20 PA/C
OUTPUT CHARACTERISTICS
OUTPUT VOLTAGE SWING Vo RL = 100 KQ TO GND +4.93  +4.99 Vv
-40C TO +125T +4.90  +4.98 v
RL =2 KQ TO GND +4.80  4.95 Vv
—40T < Tas+125C +4.65  +4.75 Vv
SHORT-CIRCUIT LIMIT Isc SINK/SOURCE 1875  +16.00 MA
-40C TO +125T +6 +13 MA
OPEN-LOOP IMPEDANCE Zout F=1MHZ Ay =1 200 Q
POWER SUPPLY
POWER SUPPLY REJECTION RATIO PSRR Vs =15V 80 110 DB
—40C <Ta<+125C 75 100 DB
SUPPLY CURRENT/AMPLIFIER lsy Vo=0V 260 420 | pA
—40C <Ta<+125C 390 550 | pA
DYNAMIC PERFORMANCE
SLEW RATE +SR RL = 10 KQ 0.5 VIuS
FULL-POWER BANDWIDTH BWp 1% DISTORTION 1.2 KHZ
SETTLING TIME Ts TO 0.01% 22 us
GAIN BANDWIDTH PRODUCT GBP 3 MHZ
PHASE MARGIN Qo 45 DEGREES
CHANNEL SEPARATION Ccs F=1KHZ 145 DB
NOISE PERFORMANCE
VOLTAGE NOISE En P-P 0.1 HZ TO 10 HZ 2 uv P-p
VOLTAGE NOISE DENSITY En F=1KHZ 42 NV/VHZ
CURRENT NOISE DENSITY In 0.8 PANHZ
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HEE B K TE REDL

QLT —A N —AGMHETHE ; 77205 PDIP/Sy & —

=4. DEEr, T A%V y M LRI T OnE HUE ;
PARAMETER RATING TSSOPE SOIC/ S v 7 — VD E . 734 2% EBRR— FIT
SUPPLY VOLTAGE 16V N ZHT LT REET Qo & HLE.
INPUT VOLTAGE GND TO Vs 10 * 3. BuEH
v PACKAGE TYPE O ©;c | UNIT
DIFFERENTIAL INPUT VOLTAGE 7V 8-LEAD SOIC (R) 158 13 W
OUTPUT SHORT-CIRCUIT INDEFINITE 14-LEAD PDIP (N) 76 33 W
DURATION TO GND 14-LEAD SOIC (R) 120 % | TWw
STORAGE TEMPERATURE RANGE 14-LEAD TSSOP (RU) 180 35 oW
N, R, RU PACKAGES —-65C TO
+150T
OPERATING TEMPERATURE RANGE
OP191G/OP291G/OP491G —40C TO
+125T
JUNCTION TEMPERATURE RANGE
N, R, RU PACKAGES —-65T TO
+150T
LEAD TEMPERATURE (SOLDERING, | 300C
60 SEC)
FROHESBEREREBZDA NV AEZMZD L, T/NA A
WZHEARZBEEZ 5 2 2FHEERH Y £3, ZOTKITA b
LVRZDOWTDORERET 2D TT 5 7351 A OB EHERE
IZDWTIEZ DERKH 5\ L Z OO BB 5 FE# T 5
HEBELL EOWD D& OV THEDEZLO TS Y £
Hh, TA R a BRI R RERE ORREIZELS &, T
A ADEHEMEICEEBE XD ERHY 7,
MICHREDIRVIRY | MR ERIZT v 7 LSy r— P RO
FicHEH S nET,
ESD DER
ESD (HEATE) OREAZIRTOT A A TT, AFORBHERICII4, 000V b OWEOHBERNESC# WARNING!
SN, BREShARVEEHBEIND Z LAY EF, AREITYS M E OBSD {RAERSZ N L CIx0 : @
T, FAL AR RN ORPEREEW ST E, EEREOBRBGEE DTN H Y . Lo W%
T, MERESLROMAEE T 2B 13 5720, ESD ISk 2872 PIHER A L5 2 L2 BB LET, ESD SENSITIVE DEVICE
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BRENZ RS

180 T T 40 T -
Vs =3V Ven = Ve
160 | Ta=25C 30 —
BASED ON | -~
1200 OP AMPS 20 4
140 - =
Ve = 2.9V
£ 10 il
120 — e
i
L i 0
«» 100 i Vg =3V
E o -10
S 80 — 2 =
< 5 Vew = 0.1V
60 — = —
g -3 -
L = RN
40 | —40 =
_— ~
— | Vem = OV/ R
20 g -50 | ~ 3
0 I g ~60 g
-0.18 -0.10 -0.02 0.06 0.14 0.22 -40 25 85 125
INPUT OFFSET VOLTAGE (mV) TEMPERATURE (C)
[X|6. OP291 A 1A 7% v NEJEDHH, Vs =3V X9. A S /31 7 AE i X IRE, Vs =3V
120 T ’ ——
L Vg =3V 02 ] o™
|| —40C < T p < +125T il et . N
100 BASED ON 600 OP AMPS —] = Ve = 0.1V e
< 04
T = Vg =3V Ve = 2.0V /K \
Z 06
80 — i Vem =3V7
5 o8
2 3 \
2 [
= o0
- g Vou = ov\
40 ud -1.2 \
2
o
Z -14
20 — — \
] b -1.6 g
0 8 -1.8 8
0 1 2 3 4 5 6 7 —40 25 85 125
INPUT OFFSET VOLTAGE (uV/<C) TEMPERATURE ()
7.0P291 AiA 7%y NBEKRY 7 hO5HAH, Vs =3V 10. AHA 7 & MER ot BE, Vs =3V
0 36
Vg =3V Vg =3V
30
-0.02
24
s Vewm = 0.1V p e
E i g 1B
o -0.04 I z
Q 12
s / Vew = OV %
5 —0.06 g 6
> Vem =3V =)
t o 0 |
B -0.08 [ ———ee g 2
5 o |
Vewm = 2.9V £ -12
'é ~0.10 2 |
z / Z -18 /
—24
-0.12 ra < 5
3 -30 l/ g
~0.14 3 -36 °
—40 25 85 125 0 03 06 09 12 15 18 21 24 27 30
TEMPERATURE () INPUT COMMON-MODE VOLTAGE (V)
X8 ANA 7y NEE X IEE,Vs=3V K11 A3 A 7 AW 5t ATIRIMEERE, Vs =3V
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3.00 ; 50 T T 1
+Vo @ R, = 100kQ 20 Vg=3v |||
Ta = 25C
30
s 2% Y
= N
o N
LZD \ g 2 N
4
% 2.90 S I 10
w (O] \
w \ o 0 N
2 +Vo @ Ry = 2kQ o]
9 S Ny
S 285 2 -10 ‘
= u N
2 S -20
= = )
=) O
O 280 -30 ﬁ
g -40 1B
Vg =3V H H ¢
2.75 8 -50 8
—40 25 85 125 10 100 1k 10k 100k M 10M
TEMPERATURE (C) FREQUENCY (Hz)
(12, B EERE xF RE, Vs =3V 15, 7 B —RX R « L—7" - A %t JEEE, Vs =3V
160 TT T 160 T T TT
Vg =3V CMRR
140 Tp =25C +H 140 Vg=3V 4
Tp =25C
120 P 120
Q
= 2
@ 100 > 100
z . a
£ 80 = 80
< = [
@ N £ 2 R A
3 60 » x 60 <
o] NN o £ N ~——"1
5 40 90 < O 40
P4 N N T
L N N o
3 20 ™ N 45 = 20
0 N o © 0
-20 —45 -20 §
| 3
-40 -9 o -40 8
100 1k 10k 100k M 10M g 100 1k 10k 100k M 10M
FREQUENCY (Hz) g FREQUENCY (Hz)
_ o o NN e b et T e X|16. CMRR x} J& %%, Vs =3V
K13, A—F « —T « A U RO B, Vs =3 V X o FEAL, Vs
90
1200 V=3V
R, = 100kQ,
Sy 8 P e
1000 / /
S R, = 100kQ /
€ / / L " 88
S 800 Vem =0.1V
z g
Z =
G x 87
8 600 g
e} // 3}
z 86
& 400 /
o
2 4
85
200 2
8 3
Vg =3V, Vo =03V/2.7V |§ 84 8
0 ; °© -40 25 85 125
—40 25 85 125

TEMPERATURE ()
X17. CMRR xf &, Vs=3V

TEMPERATURE ()
K14, =72 « =T « A URHRE, Vs =3V
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PSRR (dB)

PSRR (dB)

SLEW RATE (V/ps)

REV. D

160 T 0.35
+PSRR Vg =3V
140 Vs=3v M
Tp=25C < 0.30
120 E
o
100 i /
4 I 025
-
80 o
= M| psrr § /
60 E 020
[ ™ ] =4
w
40 _PSRR _I™ "\\ T
) |l =
O 015
20 gt | >
6 g
2 010
20 3 §
2 3
—40 8 0.05 8
100 1k 10k 100k M 10M —40 25 85 125
FREQUENCY (Hz) TEMPERATURE (C)
£418. PSRR xt JE#4L, Vs =3V BI21 IR BT X IRE, Vs =+3V, +5 V, 5 V
113 3.0 T T T T TTTT
Vg =3V ViN = 2.8V p-p
Vg =3V
112 25 HU Ay = +1
> R_ = 100kQ
g
111 S~ s 20
\ 0
5
110 \ % 15
3 \
3 k
109 3 10
= N\
108 05
& \\\ 2
g TR g
107 g 0 g
-40 25 85 125 100 1k 10k 100k M
TEMPERATURE () FREQUENCY (Hz)
[X119. PSRR *f iR, Vs =3V X22.5% K iRl B, Vs =3V
1.6 1k
Vg =3V
1.4 ] =
+SR 3
1.2 / Z
N
e =
1.0 )
P
/ g
100
0.8
= 5]
e
0.6 z
]
— s
0.4 5
—SR >
0.2 © &
/ 3 :
0 g 10 8
—40 25 85 125 10 100 1k 10k

[X20. A L —1L— k %t {5, Vs =3V

TEMPERATURE ()

FREQUENCY (Hz)
XI23.FE / A R, Vs=5V OR 15V
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UNITS

UNITS

70 T T T ——
Vg =5V —
Ta = 25C
60 [~ BASED ON 600
OP AMPS —
50
40 —
30 — —
20 —
10
o
3
o | 3
0 8
—-0.50 —0.30 -0.10 0.10 0.30 0.50

INPUT OFFSET VOLTAGE (mV)
[X24. OP291 A 1A 7+® » NBIEDST, Vs=5V

120 T T T

Vg =5V
—40C < T p < +125T
BASED ON 600 OP AMPS —

100

60 —

40 |—

20 —

-

0 1 2 3 4 5 6 7
INPUT OFFSET VOLTAGE (uV/)

00294-031

X|25. OP291 A 1A 7+& v hN&EERY 7 hD43Af, Vs =5V

Vos (mV)

0.15
Vg =5V

0.10

N

0.05

Vem = BV

-0.05

T

00294-032

-0.10
—40 25 85 12

TEMPERATURE ()
26. A4 7ty MEE X EE Vs=5V

ul

REV. D

40
Vg =5V -
S +lg -2
30 — ’l
\ Vem =5V # g
20
10
g
S 0
o
-10
-20
’VW\
~_"8
-30 RN
+g
—40 BZ
—40 25 85 12
TEMPERATURE ()
K27 ANJj3A 7 A E i *t BE, Vs =5V
1.6
Vg =5V
14 N

INPUT OFFSET CURRENT (nA)

1.

1

0.

NN

NERAN

. \VCM:OV
N\

//
/4
V4

0.6 /
04 \ //
0.2 \//
0
Vem=5v | — —]
-0.2
—40 25 85 125
TEMPERATURE ()
K28 A4 7ty MNEH X RE, Vs=5V
36
Vg =5V
30
24
E 18 I
[ 12
& /
w
x 6
g /
0 0 I
2 =
s |
5 -12 I
o
Zz -18 I
24
-30
—36 =——1
0 1 2 3 4 5
COMMON-MODE INPUT VOLTAGE (V)
29 AN F13A 7 AW 5t FAHATEE, Vs =5V
— 11/24 —
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P491

OPEN PHASE SHIFT (Degrees)

00294-037

5.00
R = 100kQ
4.95
>
LZD i
S 490
2 \
I(J.’JJ \
T 485
-
g RL::;;;;i\‘~\~
5 480 T~
% \
o
4.75
Vg =5V 3
4.70 g
—40 25 85 125
TEMPERATURE ()
30.H EERIE xR, Vs =5V
160 T T
Vg =5V
140 Ta = 25T 1
120
g 100
P
2 80
[ N
o
% 60 <
(e} NN
240 P 90
z NN ™~
d e N
S 20 45
\\~
0 ) 0
-20 —45
-40 -90
100 1k 10k 100k M 10M
FREQUENCY (Hz)
LA =T s =T - A L ROBABR AR, Vs =5V
140
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COMPLIANT TO JEDEC STANDARDS MS-012-AA

CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIM ENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVAL ENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN D ESIGN.
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CORNER LEADS MAY BE CONFIGURED AS WHOLE OR HALF LEA DS.
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MODEL TEMPERATURE RANGE PACKAGE DESCRIPTION PACKAGE OPTION
OP191GS -40C TO +125<C 8-LEAD SOIC R-8 [S-SUFFIX]
OP191GS-REEL -40C TO +125TC 8-LEAD SOIC R-8 [S-SUFFIX]
OP191GS-REEL7 -40C TO +125<C 8-LEAD SOIC R-8 [S-SUFFIX ]
OP191GSZ* -40C TO +125TC 8-LEAD SOIC R-8 [S-SUFFIX]
OP191GSZ-REEL! -40C TO +125<C 8-LEAD SOIC R-8 [S-SUFFIX]
OP191GSZ-REEL7? -40C TO +125TC 8-LEAD SOIC R-8 [S-SUFFIX]
OP291GS -40C TO +125<C 8-LEAD SOIC R-8 [S-SUFFIX]
OP291GS-REEL -40C TO +125TC 8-LEAD SOIC R-8 [S-SUFFIX]
OP291GS-REEL7 -40C TO +125<C 8-LEAD SOIC R-8 [S-SUFFIX ]
OP291GSZ* -40C TO +125T 8-LEAD SOIC R-8 [S-SUFFIX]
OP291GSZ-REEL! -40C TO +125<C 8-LEAD SOIC R-8 [S-SUFFIX]
OP291GSZ-REEL7? -40C TO +125TC 8-LEAD SOIC R-8 [S-SUFFIX]
OP491GP -40C TO +125<C 14-LEAD PDIP N-14 [P-SUFFIX]
OP491GPZ* -40C TO +125TC 14-LEAD PDIP N-14 [P-SUFFIX]
OP491GS -40C TO +125TC 14-LEAD SOIC R-14 [S-SUFFIX]
OP491GS-REEL -40C TO +125<C 14-LEAD SOIC R-14 [S-SUFFI X]
OP491GS-REEL7 -40C TO +125TC 14-LEAD SOIC R-14 [S-SUFF IX]
0P491GSZ* -40C TO +125<C 14-LEAD SOIC R-14 [S-SUFFIX]
OP491GSZ-REEL? -40C TO +125TC 14-LEAD SOIC R-14 [S-SUFFIX]
OP491GSZ-REEL7! -40C TO +125<C 14-LEAD SOIC R-14 [S-SUFFIX]
OP491GRU-REEL -40C TO +125TC 14-LEAD TSSOP RU-14
OP491GRUZ-REEL! -40C TO +125<C 14-LEAD TSSOP RU-14
OP491GBC DIE

1 Z = PB-FREE PART.

REV.D — 24/24 —




