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OPAx591 85V. =& /E (100uV). {KIHFE (420pA). = EIEZR (100V/ips) ThHRBUK
& (HE2BREASKFEEN)

1 Rtk

56 IR LR VO - 8V & 85V
RIS : 100V, FKMH
IR - 2uV/°C (T K1E )

% CMRR : 130dB ( /M )

= PSRR : 120dB ( #x/MH )
AN\ M B LT © 15pA |, B KE
KM © 1kHz i 4 12.9nV/ V Hz
BT TE  3.75MHz ( 40dB I
BT © 100V/us

KBS I - 420pA

BB

BT I 25 FaE

EZ DR Y WAL TUN
PO R A

NSRRI

- HEIE 0 SOT23

- XWi#iE : VSSOP , SOIC

2 N A

e G

CT Ml PET 1%
A 2 FE LI L R
Y5 LT (SMU)
Iy BT RIS EG =AU R
DT
JEEHR

V+
Vin- il>>%591
A\ —e

INA592

Re
Re g

Vour

— VRer

Vine OPAXx591
V+

EA INA592 [¥] OPA591 & 1rhae

3 Ui

OPAX591 & 5% F /N b 53 358 1 = k5 - 85V
CMOS IhERUKE R 5.

RS ROCEE |, TR O ERVERE |, B
100uV e KK EHLE , 2uV/PC B KIRE . IR AL
AN A B T3R8 FBOCEREA [F 1 AR S0 T fR
ey B RS o FR TR B A R Y L P Nl B P A
FEHAR , B T REAER .

OPAx591 it 5 Heaizc it e |, RSB FE
BA%. TARIEARTRME 100V/ s [ EER R E
Z A BN, DS E S PuEfaE . Ko
Mg 7 A B S8 AT YO B N R RS S R E .

R AR . (R DI AR N R B R A G,
OPAX591 Jil Ay SEAL DI FE A/ B E B L . )%
PRAY A G BARGEFE . BLIE R GO 7 By R L MA 2
f B Sl as |, 7R AT B R A R, DL
Tk vt 5 5 AR S s PR T AR IR E) .

ZIBCRER RFIATE - 40°C & +125°C 1 58 Tl
JEVE I NIEAT .

HHEE
RERT R PreTNT
OPA591®) G DBV (50725 5)
OPA2591?) X IE D (S0IC, 8)
DGK ( VSSOP, 8)

(1) W TR TR R, S PR R AR R AR T I
o
(2)  SEEFELOHHRAIRE .

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o
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T HFEE et 1 6.4 BEEINBERE T oo 11
2 BT ettt 1 T RERIRIEERE. oo, 12
B B e 1 AR =0 S 12
BN T 1 - TR 3 7.2 HLBIRT T oo, 12
L3 57 SRR 4 7.3 TEEER B AT AT oo 16

(I ROy Ny (= DU 4 7.4 YA IEE I o 17
B2 ESD ZEZ oot 4 5 R ettt nenene 17
5.3 I IB AT 2 ettt 4 BRI e 20
5.4 OPAS91 [HHEARE B B v 5 I I @Y e i | O 20
5.5 OPA2591 HMERE S B v 5 8.2 I B oo 20
5.8 H U e 6 B3 T e eeee ettt 20

(R A = [T 8 8.4 B B S e 20
B IR .o 8 8.5 RIBEZZ oo 20
8.2 THAETTHER] .o 8  OMIMR. BEERTI TR e 20
B.3 B MEBEHT oo 9
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4 5| IBC B T)RE
0 ™
out E —1 5 Vi
V- E 2
+IN C -3 4- -IN
Not to scale
&l 4-1. OPA591 DBV % , 5 5[ SOT-23 ( THALA )
* 4-1. 5/ [T)BE : OPA591
Gl
) 4
AR WS = e
+IN 3 LTI ERETPN
-IN 4 LN SR
ouT 1 il ik
V+ 5 CEN/ 1E (e ) IR
V- 2 EER B (A% ) IR
a )
@)
outa (|-t s | v+
-NA ]2 7-|_] outs
+NA [ ]-3 6-| ] -INB
v- (] 4 5- ] «NB
. J
Not to scale

& 4-2. OPA2591 D 335 | 8 5[ SOIC f1 DGK #t3 |, 8 3| VSSOP

* 4-2. 5| HIThEE : OPA2591

(@UE N

5 .
&% WS R 2
+IN A 3 CUN A, iE A
+IN B 5 YN A4 , i B
-INA 2 WA | ARSI, EE A
-INB 6 N AN | iBid B
OUT A 1 i iy, I A
OuTB 7 i i, i B
v+ 8 HLYE IE (i) A
V- 4 HL R (A ) FUE
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5 k%
5.1 &% KB E
7 AR KA N R TARIRETE R I (BAERAue ) M
B/ME BAE L:<iyA
Vs LR | Vg = (V+) - (V-) 93 \Y
g V-)-03 V+) + 0.3
= S 3 D) ~ v-) V) v
P (V+) - (V-)
N, ARG @ +10 mA
Isc g R ) FRg:
TJ éﬁ/ﬁ 150 °C
Tstg A7 I 65 150 °C

(1) BB AN R ABIE (RS R T RE S S B KATUR . X RABE fH TR SR IR L S T A & iR A9 L AEZ1F LAAN AR A
M2 T RERS IEHIZAT . WA Z RS T4 F AR X R AHVE [ TERENEN |, ST REA SR & IER BT , KRRl
SEE DIRERMERETF AR AL G175 A o

(2) N T R R IR TR IR T AR IR 0.3V IR S, AR IR IR #1109 10mA B B A,

(3) HIERHE.

5.2 ESD &%
GiA L:<K YA

NSRS (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #5E() +1500

VEesp)y |FEFRRHE — \Y
F BRI (CDM) |, 454 ANSI/ESDA/JEDEC JS-002 Frif:@ +500

(1) JEDEC 44 JEP155 #5111 : 500V HBM I e ZE k7 1E ESD #HIAR T 24k,

(2) JEDEC 44 JEP157 48! : 250V CDM IS G FE AR ESD % #iiiFR T 2242k,

5.3 BB T &M

£ HARE KGR T I TARRFEVE I NS ( BRAESA )

B/ME FRARIEL BANE Hfr
R EEYR +4 +42.5
\ YRR \
s FL YR L Py 5 o
Ta IR -40 125 °C
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5.4 OPA591 [IHMEREE B

OPA591
#grin() DBV (SOT-23) Y oA
551

Roua 45 B BE R 165.4 °C/W

R0 yc(top) gEE AN (TOH ) #ABE 99.1 °CIW

Rous 4522 F R A ABIL 64.5 °C/W

byt 45 B TIHBRHIE S 4L 426 °C/W

L 45 % HUER R IE S 5L 64.2 °CIW

R0 yc(bot) SEEAHNSE (RHED ) #ABE A3 °CIW
(1) AXHIBRISTRIE L5, | S0 LG IC HEEASE b N .

5.5 OPA2591 #H A5 B
OPA2591
#rpn() D (SOIC) DGK (VSSOP) | mf
8 51 8 5l

RoJa 45 EIETHH 11.3 143.6 °C/W

R0 ycitop) ghEAbag (TS ) #H 49.2 50.4 °C/W

Rous 45 % F AR A BE 59.0 78.7 °C/W

byt SE B TR E S 3L 5.8 3.0 °C/W

L 25 2 R IE S 5L 58.1 775 °CIW

R 0 c(bot) ZEH R (R ) Ri&H A3 °C/W
(1) AXHIBRISFRIE LR, | S0 LG IC HEEASE b N .
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5.6 A RHE

fE Vg = 85V (242.5V). Ta=25°C. R_ =10kQ (#EHZE 12 Vs ) M Vem = Vour = 172 Vs Bl ( BRIERH Y )

X AP | B smE B R4
RABE
Vos NS HLE +20 +100 uv
dVos/dT | i\ 2K 1 e A% Ta =-40°C & +125°C() +0.3 2| pv/re
PSRR FYR A L 8V < Vg < 85V +0.2 1| v
BN E I
5 +15
pA
I MR FL Tp = -40°C % +85°C(1) 50
Ta = -40°C % +125°C(1) +1 nA
+5 +15
pA
los NS LI Ta = -40°C & +85°C(") 150
Ta = -40°C % +125°C(1) +1 nA
Ly
N HRL S e f=0.1Hz % 10Hz 1.4 WVpp
f=100Hz 17.8
en oA\ FL I i 7 5 T f=1kHz 12.9 nV/ v Hz
f=10kHz 12.8
in P AL R 7 2 f=1kHz 7 A/ VHz
WAHE
Vom Sl R dbkiE v (v+) - 35|V
130 140
CMRR |34 (V=)< Vem < (V+) - 35V T2 40°C % 112500 2 ™ dB
LR
o 100 2.5 MQ || pF
H 101|5.5 GQ || pF
ViEZs: ko
(V-)+1V<Vg < (V+) - 1.5V, 134 140
Ru=10kQ (HE#F 112Vs ) (N 17, = 40°C % +125°C 120 140
AoL FERR LI 2 dB
(V-)+3V<Vgo<(V+) - 35V, 116 126
RL=2kQ (3EHEZE 1/2Vs) Ta = -40°C % +125°C() 116 126
SRR BL
G=1 2.25
GBW 182545 55 B G=10 3 MHz
G =100 3.75
SR JE1EE G=4#1, Vo =70V Ik 100 Vius
ts RN [H] FEEN £0.01% , G=1, Vo =70V [k , C_ = 20pF 3 us
R G=-10 115 ns
R, = 10kQ -102
THD+N | il R B + 75 G=+1,Vo=70Vpp , f=1kHz dB
R = 2kQ -95
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5.6 HAHFE (42)

7E Vg = 85V (+42.5V). Ta=25°C. R = 10kQ ( #HEZE 1/2 Vs ) Al Vom = Vour = 1/2 Vs 45 ( RAEBE B )

¥ WM | B mmE BAm| B
L
T 12 50
Vo HEA T IR AR [ 0k 2 172 vs 100 s0] ™
RL =2kQ % 1/2 Vs 500 25 \Y
Isc A LR +30 mA
CLoap B ERIKE) 1 nF
Zo FFER th BEAT f=1MHz 550 Q
IR
420 490
o P lo=0mA Th = -40°C % +125°C(1 so0 "
B
e KR, T, 170 oc
AR 20

(1) MR Z KSR TAE & RGN E BT
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6 40 B

6.1 MR

OPAX591 /& ks FEIRIHAE (420 n A). EJEEZ (100V/ ns). 85V IEH IS . X eIz B A28 R EH Wit
AR, Bes DMK ThEE SRS w1268 /1. OPAX591 GERSIRZN +30mA %t HLy | I B AT DAEEAR — F %
] 100mV UL N $EZ) .

X EETHOR 38K FH Je 3 ) CMOS $iAR 31 B et s tHRe 1, A BTS2 8 H 60 B A It M BE I SO iR /N AL B B e
OPAX591 ML IEAFE 3.75MHz i 75. 12.8nV/ v Hz M 75 Sk 235 B A4 N\ B IR . X {45 OPAX591
e TE AR B L e s (DAC) 1y AS FE vy ) H e RS 00 2 R i o 2R A7 48 25 A 22 v

b
6.2 ThEe /T HE
V+
J
OPAXx591
NCH Input
Stage
"
N+ [
High Outout
85V Differential Advanced Capacitive Load utpu :| ouT
Mux-Friendly Input Slew Boost Compensation Stage
N [
+
PCH Input
Stage
LI
V_
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6.3 REMEULEA
6.3.1 ZHERH#HERIF A

OPAX591 i FH JHRF ) S N\ ZEAG R B N DR AP RS I /5K, (BEBR ST L TR SR OL T S AR Y. I
6-1 P i AU A\ — AR ORI 7 S mT DUIE L PRI I A5 B R RO B0 -t TAEAEAS IR L BR AR, 207 BT RESI NS
FREMNAER AIAEIR ; MY 53 WA 6-20 X TRt Bt | IXLL PR A S A5 50 15 08 AR AT IR A
8, X FEEA RGN, PR E R T

V+ V+
Vin+ ’ Vine —T—
T Vour Vour
~0.7V 85V OPA591
Vine l | Vine J_
V- V-
Conventional Input Protection Limits Differential Input Range OPA591 Provides Full 85V Differential Input Range

& 6-1. OPA591 By NRF AR FI Z M N BES

r-r-———=———— | T
I V,=10V RFILT 10V I S, Rc>n7mux \OG) D @ @
| NV * i O * A% O L O—
I _L I _L (-—----] e T T\ > ~-9.3V
Crur Cs ! [
| I | I } Co }
l = = 1 v
‘ -— —
: Vi1 ==10V Rgr —10V I Sn+1f\ Ron_mux l @ } } T *
AN —0 AN O—O i |
I L ‘71»7777 7777}; 777777777777777777777 ‘ } ~07V VOUT
[
I Cruir I } I Cs I Idiode_transient | l ;
‘ —————
!________T_v_l — —10vVIN+
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

&l 6-2. WXE AR E & RE F

OPAX591 ey 582 FH HR B L IE A BT 22 70 BN RE S0 XA SRAT LA B N ORAP S A 2SI NBOMAE 5 R HL R
SEIRFEER ], XA F AR G T 21818 ST RN . OPAXS91 W] LUK 32 ik 85V [ K2 7 1%
(BHEBORA I SARAFEAR G 2 [ B L ), S A AR B, B T BA DRt 1A s - A 5 B
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6.3.2 T HRY

OPAx591 H.A #ARI ThiE |, Al i1k A K HaE sl . 2M45E (Ty) & F KL 170°C I, ia S HOK 284 H 2% o 2%
F o iz ORI I D0 HE 2% 1) 3R I o0 P I8 B BOR A% i H IR Bl ok AR . #VERP o i B kN BEPTIR A
OPAX591 # 5t N EH K1 20°C HGERHT |, L% H LR KT K2 150°C Ik E IE BT .

PR IEAR BT T B 1L 23 F 8 H 20 5 e KA AE , 1 A2 B 1L 2 F 8 H G .
6.3.3 FRIEFEE

A2 b R RO T B R B R AR A AR, B W O IR D (Vis)o 7R N\ it I BOR HADE A 51
fETh , BRBKSSENERE . EREIE , BSOS ENTIIRRE , JF AT B E S LA 2R
(i PR G R H

JikE 1 BoRIs HBCR SR I B4R R (SR) Il H B A IEAT I Ira MAME A Co tRIE -

_ IralL ™)

AR H B I8 FHBOR AR 9 A IR g MUIE RGeSk A S mT DL T URP 5 vk se iR R85 R . il B
Cc WHARMMAME |, AT ABGERIER | HE R EN . MAMRIZHEBORNAS T B Ml , I HAE P AE A
FasE . EH MM , AU EBORER KA T IRIRE SR EOR | ZHARE I 0 K Isar REGE 4B 5 FR 95 1L 1)
SEPLT5 AT RES AN A, (EE 3 T AT HIX 28 B BT 0 T R ARG RIS SBOR SR BE U0 R IS AR R 5 v 4 £
OPAX591 i I LA Bt RELHUH iR R G g 2 b, HFRZEAE RIS MR EMLL , OPAX591 v 43T i) i #3:
FESE BN ISR R S vy 1L 100 15, IS HBOR S A A A U, IARYE 7 ZE AL BN g &%

* 6-1 LU 1A R SERORAS I I R AR 2 F i

R 6-1. IBHBORSR R R RS R

i ] EHEE BEHR
OPAX591 100V/ps 420uA
OPAx188 0.8V/us 425uA
OPAx202 0.35V/us 580pA
OPAx192 20V/us 1mA
OPA454 13V/us 3.2mA
10 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: OPA591 OPA2591
English Data Sheet: SBOSA47


https://www.ti.com/lit/pdf/SBOS642
https://www.ti.com/lit/pdf/SBOS812
https://www.ti.com/lit/pdf/SBOS620
https://www.ti.com/lit/pdf/SBOS391
https://www.ti.com.cn/product/cn/opa591?qgpn=opa591
https://www.ti.com.cn/product/cn/opa2591?qgpn=opa2591
https://www.ti.com.cn/cn/lit/pdf/ZHCSM47
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSM47&partnum=OPA591
https://www.ti.com.cn/product/cn/opa591?qgpn=opa591
https://www.ti.com.cn/product/cn/opa2591?qgpn=opa2591
https://www.ti.com/lit/pdf/SBOSA47

13 TEXAS

INSTRUMENTS OPA591, OPA2591
www.ti.com.cn ZHCSM47 - FEBRUARY 2026
6.3.4 X T EIIEH T

BRI EURER R P I B AR B EBORE M e Th R S e R B T R
N GAEL EIRMEAIER (155 E AT R R BRI (] TR 2 AR A Th R SE ith 26

SR
FPBW = »——2——
2tVoUT_MAX (2)

6-3 7R | OPAX591 MDAl 98 o X T/ ZAE J LA B IE R FVERERO GO0 T SC B AL« e A00m 428 0 14 ¢
NGRS , o —MREFIZ%E . BIREE , td LA iRl AR E AR IERE. B, 2
B R R KA R, AR T A U BRE , SR SRR R AR E B HT . BRSBTS
RESGRIBEIRER AN Z A RIEZ —. Ht, iz — DAIE R, (HAR K FRIL A] EERIE .

6-4 B/~ T OPAX591 7E iU 2k B (THD) Ry H A ThR A 9% . Z M2 vl LU iF Mg /m Btk N o F 452
PRIE AR ()45 S BT B I R B . filtn |, 7F 70Vpp 54 1kHz I, OPAX591 AJ 23l %) —100dB 55 5 47 1)
THD. il , 7 10Vpep 5% 1kHz I}, OPAX591 A SZHL%) —130dB 5 4 ) THD . H -0 &5 55 i BRI, 1%
3% 20kHz ##E .

110 70
— Vg=142.5V —_—
100 — Vemt4v ol —
90 —_
T 80 _so| —
2 70 >& J—
() —
2 60 g 01—
3 E
> 50 = 30
= S J—
3 40 3
) <
O 30 20
2 10
10
0 [ T 0
1 10 100 1k 10k 100k 1™ 10M 20 200 2k 20k
Frequency (Hz) Frequency (Hz)
& 6-3. £ThFEH R & 6-4. St T TR T
6.3.5 LEHHE
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
POPA2591DGKR Active  Preproduction ~ VSSOP (DGK) | 8 3000 | LARGE T&R - Call TI Call Tl -40 to 125
POPA591DBVR Active  Preproduction ~ SOT-23 (DBV) | 5 3000 | LARGE T&R - Call TI Call Tl -40 to 125

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/OPA2591/part-details/POPA2591DGKR
https://www.ti.com/product/OPA591/part-details/POPA591DBVR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height
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NOTES:

[N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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