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& 4-1. OPA4H838-SEPPW #}3%, 14 5| TSSOP-14 ( THALE )
51 IzhRE : OPA4H838-SEP
El)
1/0 Vi
ZFR PW (TSSOP) L
-INA 2 I JAHFA |, HiE A
-INB 6 I J AR | HiE B
-INC 9 I JAHFIA | #iE C
-IND 13 | FAHEIA | @iE D
+IN A | FAEGN | EIE A
+IN B 5 I AR |, il B
+INC 10 [ [FfE%A , iBiE C
+IN D 12 | ARSI | i D
OUT A 1 0] Fth , E A
ouTB 7 0} Hih , WiE B
ouTC o} i, @i C
OouUTD 14 o} Fih , @i D
V- 11 — H (AL ) HLUA
V+ 4 — IE (s ) YR

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: OPA4H838-SEP

HRXTFIR

V4
w

3

English Data Sheet: SNOSDM7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa4h838-sep?qgpn=opa4h838-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSYU6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYU6&partnum=OPA4H838-SEP
https://www.ti.com.cn/product/cn/opa4h838-sep?qgpn=opa4h838-sep
https://www.ti.com/lit/pdf/SNOSDM7

13 TEXAS

OPA4H838-SEP INSTRUMENTS
ZHCSYU6 - AUGUST 2025 www.ti.com.cn
5 k%
5.1 &% KB E
7 AR KA N R TARIRETE R e (BAERAue ) M
m/ME BAE L:<1/;v4
LB 6
YR LR Vg =(V+) - (V- \
5 s=(V+) - (V) - 3
i V-)-05 V+) + 0.5
. e 1 (vV-) (V+) v
EREE NGl 4y (V+) - (V-)+0.2
B +10 mA
it AL ) G R
B, Ta -55 150
L gl T, 150 °C
AR | Totg -65 150

(1) BRI xR AHE 15 BN ] R0 88 G MUK A SRR . I I B SRR /15 4%, FR AR SR S 2614 T DL AE
W LIEFF LML AR AF TR IER 1247 . KBS TR AL T4 B KA e 4 1F Tl e 22 S AR i mT Sk
(2) HIIEREE , FAER N —ANTER AR .

5.2 ESD %%
H L:<¥iyA
NG R (HBM) , 754 ANSI/ESDA/JEDEC JS-001 #xifE(M +4000
VEesp) |FEERHE \Y;
FEHLZSERR (CDM) , 774 JEDEC #iVE JESD22-C1012 +1000

(1)  JEDEC 3ck4 JEP155 #5H : 500V HBM i s fekzviE ESD bl i F e 4k 7=,
(2) JEDEC ¢4 JEP157 451! : 250V CDM I} fefig et ESD & HlMAE F %44/,

5.3 @ TR
18 E RSB T 0 T AR LT A (BRI A )

B®/ME FRRRAE BAE LA
FURALE | Vs = (V4) - (V-) qiEE?JE 25 5.5 v
R HL Y8 11.25 +2.75
W L -40 125 °C
5.4 AMERER
OPA4H838-SEP
#rin() PW (TSSOP) BT
14 B
Roga B INET I 91.2 °C/W
R 6 Jc(top) i Hbe (T ) FARH 24.4 °C/W
Ros 45 28 HL R AR AL 50.0 °C/W
Wyt S5 B TAARHE S 0.8 °C/W
Vg S5 B R IE B4 49.1 °CIW
R o uc(bot) A5 (JRED ) HBH A3 °CIW
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5.5 BIA4%ME 1 Vg = £1.25V ZE #2.75V (Vg = 2.5 Z 5.5V )
TA =25°C , VCM = VOUT = Vs/2 , A RLOAD =10k Q @%E Vs/2 ( K%E'E%&I‘ﬁﬁ% )

X \ WA | ®iME amE BAE] R
R E
o A Vg=5.5V +2.25 +8
Vos T RE I Ta= - 55°C % +125°C , Vg = 45.5V() 05| MY
dVos/dT | it N SR 1 HL 52 RS Ta= -55°C & +125°C , Vg = #5.5V(1) +0.005 +0.05| upv/C
PSRR L YE A LG Ta =-55°C & +125°C(") +1.25 35  pvv
SN B LR
+30 +500
Is AR B LA Ry = 100kQ = 55°C % 11250 2800
+1000 PA
los AR Rin = 100ke Tp =-55°C % +125°C(1) £1100
s
En NG I f=0.1Hz & 10Hz 0.14 UVpp
f=10Hz
f=100Hz 7 _
e T\ L i 7 2% nV/ v Hz
f=1kHz 7
f=10kHz
I 8N PR 7 2 f=1kHz 100 fA/ v Hz
HWANHE
Vou e i v v +01| v
Vg = +1.25V 102 110
V=) = 0.V < Vo < (Ve) + 0V Vg = £2.75V 124 140
CMRR | Sttt Sl'\i= NS Vg = #1.25V 102 107 dB
LR
Zg ZI NS 100 || 2 MQ || pF
Zic Bt PNGE 60 || 4.5 TQ || pF
FFER 2
(V-)+0.15V < Vg < (V+) - 0.15V, R oap = 10k 126 148
(V-)+0.15V < Vg < (V+) - 0.15V,
RLoap = 10kQ , Vg=5.5V 120 126
Ta= -55°C & +125°C(1)
AoL FEIRHL R 3 2 dB
(V-)+0.25V < Vg < (V+) - 0.25V , R oap = 2kQ 126 148
(V-)+0.30V < Vg < (V+) - 0.30V,
Rioap = 2kQ , Vg =5.5V 120 126
Ta= - 55°C & +125°C(1)
kS IVA
GBW B3 B TR 10 MHz
SR JRABR G=1, 4V ik 5 Vius
THD+N | B kI + W G=1,f=1kHz , Vo = 1Vrys 0.0005%
3% 0.1% Vs =225V, G=1, 0.75 s
ts R :/V ﬁ’A’i YT i
% 0.01% 1\5/ G ’ 2 us
tor RSN [ ViN*x G =Vg 10 s
i
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5.5 H UG | Vg = £1.25V & #2.75V (Vs =25 & 55V ) (4t)
TA =25°C , VCM = VOUT = Vslz , REN RLOAD =10k Q ﬁ*ﬁ% VS/Z ( B%jk%&l‘ﬁﬁ% )

25 TR A B/ME WRUE BRE| B
T ER 1 15
TE H G Rioap = 10k @ 5 20
Rioap = 2k 0 20 50
Vo IQXHE PR 1 P i o A 5 15 mv
iGN Rioap = 10k @ 10 20
Rioap = 2k Q 40 60
Rioap = 10kQ , XL, Ta= - 55°C % +125°C() 10 25
B . Vg = 5.5V +60 mA
Isc JELB Vs =25V +30 mA
Zo FEER B f=1MHz , Ig = 0A 100 Q
2N
lo = 0A 1.7 24
Vg = £1.25V (Vg = 2.5V) lo=O0A  Ta= - 55C . o
la BEANTER BRI A AR # 125G mA
lo = 0A 1.9 2.6
Vg = $2.75V (Vg = 5.5V) lo=O0A  Tr= - 55C o oe
% +125°C()

(1) MR 2 MRS AU TAE & RGN E BRI
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6 40 B
6.1 MR

OPA4H838-SEP FiE % JEUK &K Fl L AT K 5 H Al A HERIAR 5 (I =

RSO i N HL A 2R R 2 A 18T IR B
KA BRI N WAL R AR | Sl i AN 3 S 4 VEfE . OPA4HB38-SEP 1 T/EHLE N 2.5V
% 5.5V, NS FATE | B O KRNI Rk 25 R . B A MR 7 AT R S I OE L B U NSRS AT
AN HILEANAB NN SRR E (AR E ) . OPA4H838-SEP HIfL 4B HE 10MHz %6 . 7nV/
VHz MRS JE f M R OPA4HS838-SEP JF it £ i 42 4% Bk 2 A5 e M1 22 o 5 o 0 B0 M8 6 e 38

(DAC).
6.2 ThRETTHE &
Low-noise
Charge-pump
GM_FF I I
Ccomp
Cll_K Cll_K
RN
+IN —I
> > [ Jour
—IN ]
GM1 GM2 GM3
|
[
L} CCOMP

Ripple Reduction
Technology
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6.3 RFMEULEA
6.3.1 T1EH/KE

OPA4H838-SEP # %1l v] i F M L JF B XU IR , TAEHEVERE N Vg = 2.5V (21.25V) £ 5.5V (x2.75V). HFHEE
KT 7V SXF G K AR (155 0 20 R A HEE R ) -

6.3.2 A B [ERIEX BTG

OPA4H838-SEP fif A\ JL A58 H s ¥ Bl 7F L YR 2 Ak BRI AN R T 0.1V ZOK & A SCRE VB EIm et , AR
SO e DX A, T I A A e e A B B BN O B A o R T e e XA S S AN U N RO A B
1T SEA D ERAEL AT S N A5 g, & 6-1 FIE 6-2 FLi 1448 T AN BB N B BOK 28 5 A0 1
OPA4HB838-SEP 2 [al [/ At . 1F 2= 435 Y1 A 1] 23 77 28 16 28 A1 i & & F R B ( OPA4HB38-SEP H AN TE X Fif
P ) o IS N SRR A AR A N ZE X, ATTHRRAS R L. OPA4HB38-SEP 71 A i N Hi Ay
Bl PN DR FRIE P | 5 T8 AR AS T RE , AT @ I 9D B PR AR BRI B B % AR (PCB) Akl # (BOM) HIR 2= 1.

20

Complementary Input Stage

H Zero-Crossover Input Stage

|~
. = |

Input Offset Voltage (uV)
o
T

: N

A
<

Vow =—-2.85V
-15 | ‘ ‘ v Vew =285V —H

Input Common-mode Voltage (V)

& 6-1. AR H L

-3 -2 -1 0 1 2 3

FFT Spectral Content (dBV)

0
-20
—-40
—60
Traditional Rail-to-Rail
80 |- Input Stage
~—"N\A \4
100 -ﬂ\.l\.._vn".' VP
—NNN
-120 e
Zero-Crossover Input Stage
-140 : .

100 1k
Frequency (Hz)

B 6-2. AR EIE S8

10k
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M, A E AN £30pA. (HJE , IR H TR R R L, U S OO B N SR R
Ko AN BFRAK L 10mA |, AT DL 3288 Rl B Y e s B 5 I B S o 3R PR AR 72 2 3 A N e B 8 R 52
W, & 6-3 P

Current-limiting resistor

required if input voltage

exceeds supply rails by
>0.3V.

IOVERLOAD

10 mA max
—_—l

VIN

5kQ

& 6-3. A\ F AR

6.3.3 WAEHSHIE

OPA4H838-SEP ) st iy A\ i B HL AL IEH 24T I8 2009 30pA. 7EXL IS T |, MERR S BET . 28
STSOK #e Bt M IS AT VORI | e T RE S A REIIRAS o 432 SO & 1 % R sl 2 b — A BB, &
THIRBE A SROK TE 2, SN S Z A 27 AR 2 - N HL T o 1222 0 SN L 2 3 BSORT S A B T o2 N Y
WAETHERGE  RETHRE S 10kQ BT (EMI) JEBCRA LG, TRERANE 6-4 FrosiaE R . 15E
B, BN B ORI AR B X R RS S L A

100 Q Clamp
+In o—— M\
CORE
-In <>—\/\/\/£

100 ©

Bl 6-4. SR B

6.3.4 A B IE

OPA4H838-SEP # 4l HMUA S K H ah iR | 7645 5 542 T R T I AESE 200kHz I8 MO S . 1Z0K
P LA HAREN Sus BT —IRERIE. )G , BORS T EZ 1ms KL BIFUEM Vos M. Z&iIHEAIR
B ol A R 7

6.3.5 EMI BREIEFIAJESE

BHBORERRT EMI [FBURE 2 A AH Al . 2445 5 EMI HES SRR BRI | 0K 2% 5 HY S 10 BLIR R A% AT RE f 28 4776
EMI B BIRRFRAE o IX AN 572 FH T B2 SRS E S IES R . REITA MEEHCRSS 5| TheE a2
F EMI fs2m | (HE NS T S 2 5 5 % (). OPA4HB838-SEP iz B iUk 2% 2 51| 854 17 14 H 4 N\ AR @ JE
2 ZUEPE AR AT D HOR AR XT EMI BN o 12500 AN D 2 PR A ILARORN ZE AR E D o 1Z 8 I A AT 6K Z) 20MHZ (-3dB)
R AR B , BS540 20dB 1) R R,

6.4 B ThREAE

OPA4H838-SEP H 15 fi—Ihfigiizt , nIfE i K KT 2.5V (£1.25V) i T./E. OPA4H838-SEP [f) 5 K4 i& Hi
JE RN 5.5V (22.75V).
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7 ML FSEHE

&iE

LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

7.1 MAER

OPA4H838-SEP & — AN 35 8 e RS iz FUR S R4, It HA S HBLE S B AAEAL 8% . R H FIE
MG |, T AR E A8k | #RRE LB N RS T |, RS 1/f =&, T EfA® PSRR, Xt
BB H K I RS T I N B TAE |, MIEHREET . OPA4H838-SEP R 44X &5 B #lm N\
HEAT TARAL , SEELC H E BA s PR E AT BN YR i . ZEIE SR N XSS ks R L I 7S R Ok 2% m it
TN (SR FE A YR AN R T 100mV |, JE B A NS ERR L ) R R B Y ( $R IR AR F YA
R 5mV BAN ) . OPA4H838-SEP ## % i K 2% ¥ it F TR Bl s 1 25 1) LUl E S8, PL& DAC 25 i4s
NS SRR .

7.2 AN A

7.2.1 XX/ B R AT

TR YR L N ] HE ARSI A e T AT DIAST - 1A B +1A [ I . s YE Y 110mV & 3.19V. H
T OPA4H838-SEP E A 1k ffe H E MEL B Elm NG, UL Z Wi R84 . Hh— RS 8 AE S
ORES , A— RS RIS H ik,

7-1 JBIR VMR TT %

e
VRer
O Vee
Rs
u1B £
Rs
+
O Vour
~T uia
Ro
Vee
Ra
AN
B 7-1. 3] R R o 2 ]
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7.2.1.1 #HER
R R ESR IR -
o HJFHJE : 3.3V

BN -IAE A
« i 1.65V £1.54V ( 110mV & 3.19V )

7.2.1.2 F#E4EHERE

T I Loap A HBHES (Rspunt) » P AED IS Vepunte 285 HT UTA A1 Ry 2 Ry #4822 70 UK AR T
K. ZABORE I aiEE Ry 5 Ry Z HWBUE. v 7 iR KRR |, 5E Ry =Ry H Ry =Rj.
FME S Veer LA U1B 2ot s B 7> g 077 s it . A& s B A2 1 e .

Vour = Vsuunt x GaiNpig pmp + Vier (1)

H
° VSHUNT = ILOAD X RSHUNT

. R

Gainpig amp = B+
_Amp

. R;

R
. Vrer = Vee X [R5+6R6]

T P AEAE P FR A - R RIS . WA IR E R MRS A ZERN Ry 5 Ry 2 b, LA R,y
5 Ry Z . KR HEIRZER B ERS (R M1 Rg ) A2 Ry / Ry Z 5 Ry / Ry 2 b2z 1] (38w 1 i 1y it
B . R2/IR1 Z LI 2200 BUK 23 1 CMRR | & G807 R R iR % .

Vsnunt AR EAE , B Vepunt FIME R RG34 . FTLL , D25 Veyunt I BCORME . 7R
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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 ©)
@ ©)
POPA4H838MPWTSEP Active  Preproduction ~ TSSOP (PW) | 14 250 | SMALL T&R - Call TI Call Tl -55to 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 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 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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. 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.

. 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.

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

. Reference JEDEC registration MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL
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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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

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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