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5.6 AU
TA= 25°C , VS =85V, VCM = VOUT =1/2Vs , R|_ =10k Q ( Bﬁ?ﬁF%ﬁi}‘E% )
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5.6 JLAIRHE (52)

TA= 25°C , VS =85V, VCM = VOUT =1/2Vs , RL =10k Q ( Bf%j'z%ﬁﬁli% )
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5.6 JLAIRHE (52)

TA= 25°C , VS =85V, VCM = VOUT =1/2Vs , RL =10k Q ( Bf%j'z%ﬁﬁﬁ% )

Power-Supply Rejection Ratio (uV/V)
o

-50 -25 0 25 50 75 100 125 150
Temperature (°C)

& 5-13. BRIRHH L SR E KR

1 20
. 15 .
- VCM = 425V -
N . —_ v .
g 05| : < 10
(] -
g X 5 °
§ o fi= 3 o
. o _ -
= . s ° Vow = 42.5V :
=} 2 Q. -
2 05|« £ -10 -
= . Ve = 8 — IBn .
S - h— -
:‘/ 15 :EP
— IBos
gL -20 *
5 15 25 35 45 55 65 75 85 -45 -30 -15 0 15 30 45
Supply Voltage (V) Common-Mode Voltage (V)
K 5-9. SRV k5 BYR BRI IR R & 5-10. AR E S B EFKR R
1000 180
—— CMRR
800 160 —— PSRR-
— PSRR+
2 600 140
£ 400 8 1y
G 200 g
= 3 100
o 0 =
2 00 g 80
m - [3]
5 T 60
:g’ -400 &
" 00| — By 40
— 1B
-800 | —— "325 20
-1000 0
-50 -25 0 25 50 75 100 125 150 10m 100m 1 10 100 1k 10k 100k 1M 10M
Temperature (°C) Frequency (Hz)
B 5-1. S M ERE A R ERSRERXR 5-12. ERJEANIAR G2 5 R A MR R
1 180
160

Common-Mode Rejection Ratio (dB)

140 w\

120

100
-50 -25 0 25 50 75 100 125 150
Temperature (°C)

& 5-14. S L S RIZ AKX R

Copyright © 2025 Texas Instruments Incorporated

HERXFIRIF 9

Product Folder Links: OPA596

English Data Sheet: SBOSA42


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa596?qgpn=opa596
https://www.ti.com.cn/cn/lit/pdf/ZHCSM17
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSM17A&partnum=OPA596
https://www.ti.com.cn/product/cn/opa596?qgpn=opa596
https://www.ti.com/lit/pdf/SBOSA42

OPA596
ZHCSM17A - JUNE 2024 - REVISED FEBRUARY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.6 JLAIRHE (52)

TA= 25°C , VS =85V, VCM = VOUT =1/2Vs , R|_ =10k Q ( B/%"E”E%ﬁﬁ“ﬂ )
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5.6 JLAIRHE (52)

TA= 25°C , VS =85V, VCM = VOUT =1/2Vs , RL =10k Q ( Bf%j'z%ﬁﬁli% )
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5.6 JLAIRHE (52)

TA= 25°C , VS =85V, VCM = VOUT =1/2Vs , RL =10k Q ( Bf%j'z%ﬁﬁﬁ% )
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5.6 JLAIRHE (52)

TA= 25°C , VS =85V, VCM = VOUT =1/2Vs , RL =10k Q ( Bf%j'z%ﬁﬁﬁ% )

— ViN — ViN

— Vour — Vour
5 S
£ 2
N Z
o ©
% g
= S
3 g

Time (2ps/div) Time (25ps/div)
Bk =-1 W25 = +1
Bl 5-33. ME SHrERWIRL Bl 5-34. KA5SHrERmI B
40
— Vi — Sink
Vout —— Source
3 € 35
3 =
o c
- o
© S
g © 30
(] 3
= g
z S
5 5
(@) 5 25
20
) ) -50 -25 0 25 50 75 100 125
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5.6 JLAIRHE (52)

TA= 25°C , VS =85V, VCM = VOUT =1/2Vs , RL =10k Q ( Bf%j'z%ﬁﬁﬁ% )

500 500

450 450

Vs =8V

400 400

Quiescent Current (uA)
Quiescent Current (nA)

350 350

300 E= 300
5 15 25 35 45 55 65 75 85 50  -25 0 25 50 75 100 125 150
Supply Voltage (V) Temperature (°C)

& 5-37. B HS RIRREM KRR & 5-38. B AR SELERIKK R

180
165
150
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120
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90
75
60
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30
15

0
10M 100M 1G 10G
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6 40 B
6.1 MR

OPAX596 JZMKIHFE (420 1 A). = JEEZE (100V/ us). 85V isHIMA M . XEIZF AR RA L/ RITEA | it
% ARRAR A ShAE SE B AR B i A IR 12 A8 11 OPAX596 AENSIKZN £30mA % Fii , I B o] LAZEAT — s IE LAY
100mV L N$EE).

X G THOR 38K FH Je 3 ) CMOS $AR 31 B et s tHRe 1, A BTS2 8 H 60 B A It M BE I SO iR /N AL B B e
OPAx596 HIfit ik G 3.75MHz %+ 12.8nV/ v Hz M 5 47k 25 B U4 N\ B HLIR . X Se45 16 75 OPAX596
AR 18 A E BT ] g A EL YR P Y 28 B2 i B AL e g (DAC) #rth .

b
6.2 TR T HE ]
V+
J
OPAXx596
NCH Input
Stage
¥
IN+ I:]—
High Outout
85V Differential Advanced Capacitive Load utpu :| ouT
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N [
+
PCH Input
Stage
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6.3 REMEULEA

6.3.1 ZHERH#HERIF A

OPAX596 il FH Ry a1 N ZRMI RV B N ORI R BTG SR, (BAEBRS T T REIR BL AT SE M A R Y. 7T LA
T o PR B S B R M BRI ] 6-1 T TR E N CARE R TR Bl TR AR, RETIANE SRR
AFEERAAER |, W& 6-2 From . X FRE G i , RLE PR A SR AR IT ERRE X
RN BTN, AR E I A A

V+ V+
Vin+ ’ Vine —T—
T Vour Vour
~0.7V 85V OPA596
Vine l | Vine J_
V- V-
Conventional Input Protection Limits Differential Input Range OPA596 Provides Full 85V Differential Input Range

& 6-1. OPA596 i N R AR FIZ 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

OPAX596 e 5 J82 F $ B L IE I BT 22 70 i N RE 0 XA SRAT L A B N ORI SR A 2SI NBOMIAE 5 R Lk
SEIRFEEM ], XA R AR G T 21818 ST RN . OPAX596 W] LUK 32 ik 85V [ H 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 A LRH

OPAx596 H. A # R ThiE |, alphik A K HaE sl . M45E (Ty) & F KL 170°C I, ia S HOK 284 H ) 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
OPAX596 #{15tiT NEH K% 20°C HGRHT |, L% H LR KT K2 150°C Ik E IEHIE1T .

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
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JE A% 0 H B I2 SO S A R I ARG RIS Ko it A S n] DU J LR VAR ol IS #R BR 1l i , PRI
Cc WHARMMAME |, AT ABGERIER | HE R EN . MAMRIZHEBORNAS T B Ml , I HAE P AE A
FarE . EH MM , AU EBORER K T IRIRE SR EOR | S HARE I 0 K Isar REGE 4B 5 FR 95 1L 1)
LI T7 AATRE R MR, H BT A G W AT AT X 26 H B AR T (R SR AR 4 0 0E S MOR SR RE A IS IR 1R Rk 4
fe

OPAX596 i LA Bt REHH IR R G g 2 b, 5FRZEAG RIS B EMLL , OPAX596 H 43§ i) i #2:
FESE BN AR R Sy T 100 15 . s HBORS A A AR U, ARG 7 ZE AL B v &%

*® 6-1 LU 1A R SEHORAS I I B AR s F i
R 6-1. BEBORSRERRAHS AR

RS iR B HEA
OPAX596 100V/us 420pA
OPAX188 0.8V/us 425uA
OPAX202 0.35V/us 580pA
OPAXx192 20V/ps 1mA
OPA454 13V/ps 3.2mA

6.3.4 TEHKE

IR 1) 5 SR A SRR A A PRLATCER 285 0 B2 8 2 PR A8 Pl 7 (KON ) o 22 P s el vt A\ L T v 9 2
MR I A€ TAF RIS, 18 SEOBOR AR R 88 A BE MR . SR EANABAIDCS |, it a2 o B0 mi Ay 304 7
[A]IR [Pl SUZE PR o =4 FAT BOAIR [P BUZEPEIRAS I, SR FIT0R AR 8 I I R b AT Fe . AL, Sl 380 (0 A R e
AR AT BV SR -5 e 8t I ] (1 A
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6.3.5 £I)E i FFLISH

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
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6-3 7~ | OPAX596 M4l 8o X T ZAE LA B B R FVERERO IGO0 T SC Uy A« v A000m 428 R 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 OPAX596 7 iy 2k B (THD) Ry H & ThR A 9 . Z M2 vl LU iF i /n B ik N o F 452
PRIE AR ()45 S BT B I R EAEE . Hiltn |, 7F 70Vpp 54 1kHz I, OPAX596 7J S23i %) —100dB 55 5 47 1)
THD. il , 7 10Vpp 534 1kHz I} , OPAX596 fJSZHL%) —130dB i 5 4 ) THD.  H -0 &5 55 i BRI, 1%
3% 20kHz ##E .

110 70
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7 ML FSEHE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

OPAx596 /EfLINFE (420 uA). = EFE2 (100V/ us). 85V MFHiE HHUKH . XLz HHCK 28 R & A Wit 4
A, BN AR DI FESE B B0 SR AR BE 0 o IRTOAEA B T sl e B AR b AR O BE: [ Il L A LRI M A 42
o FEALBRRUE AR e MAS T I, e T4 ATl Y o 5 T PR A SR IR AR

7.2 #LBIN A
7.2.1 FFAEL I B 5048
AVSS H }—‘

1 100Vep

10Q

B 7-1. EAEHRNEREAT 100Vep EEAIKSNF

7.24.1 WIHER

OPAX596 H T 3Kzl TAE H KGRI 100V, SR NFHERTEART 100Hz 1R BT A . H B NPT 28 [BA KR
HA e SRS A O B A DB RES . TESEFRRERE Bl TORES AR e |, AT 8% 1m0 B i) REASHERfG . X
T AR B R AT, A T SRR W EE I IR Bh A LG |, A48 500nF SR e it R B AR AL AR B, IF
BA TR EEE . £ 7-1 BR TS,
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Z2H &
EERTYEENES 65V
FEHAPAT A B2 (1kHZ) 500nF
H QA L RV oV % 100V
R IES 100Hz
DAC it i & 5Vpp
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7.2.1.2 IR
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7.2.2 DAC %118 2 FILE M43
Vger = 5V
42.5V
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—— Vour
| §29.8k0
e -42.5V
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[
62pF
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255kQ
34k0§
7.2.2.1 BIFER
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RSFRMRIHAE |, iz e AR H & A mliE % R, BIUFAE 2 AEIE 12 SRR GE T 6. EiZdtR
i, OPAX596 it & N EAH KL 17VIV (1385 .

R 7-2. @it 24

. i-A
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it LU -42.5V % +42.5V
1425 17VIV

7.2.2.2 4RGSR

fEZCT R B, OPAX596 Fe B v ot A H AR 20 8% . HURAS IG5 OV £ 5V, JFHEMFRE 1T 17VIV
FIFIAEIE 2. 5V ) DAC Je ik it I YA S5 v DUUR P XU S 48 0 . IZPC BT A2 -42.5V & +42.5V [ i
Jeo ZBEHRBIFEVE 2 DAC SR AU AE 5 HL7R 298 5 5 5 A RS IR K RS R . OPAX596 7 Ll
A RUE— UL, I CRAFAERUE ARV BN . SR R GBI &1 & DU .
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7.2.3 HHE R B 55

2l i e AU B T DA O B | &l 7-4 R, FIH OPAX596 1% FLE FE |, 5cih A\ 52 T ABRE) ik 85V
(1 e He A% s T e R Y SE R A AR ORI B . T W BB RO A5 (0 i R I ORI L, 7 BT IE
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7.2.5 B/ENRFHAAE
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7.3 BRI SCAN
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 7-Nov-2025

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 ©)
@ ©)
OPA596DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 0596
OPA596DBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 0596
OPA596DBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 0596
OPA596DBVT.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 0596

@ 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 TI RoHS Statement for additional information and value definition.

) |ead 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 TlI'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. Tl 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 TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA596DBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA596DBVT SOT-23 | DBV 5 250 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 31-Mar-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA596DBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA596DBVT SOT-23 DBV 5 250 210.0 185.0 35.0
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

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.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

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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