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BRAEBAE T | Vg = (V+) - (V-)=2.7V £ 40V ( £1.35V & 20V ) , To=25°C , R, = 10kQ &R % Vg/2 , Vom = Vs/2 ,
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5.6 JLAURHE (52)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁé%@ Vs/z , E_ C|_= 10pF ( Fff‘?j'z%ﬁﬁéw )
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5.6 JLAURHE (52)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁéﬁ%@ V3/2 , E_ C|_= 10pF ( Bff‘?j'z%ﬁ%w )
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5.6 JLAURHE (52)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁé%@ Vs/z , E_ C|_= 10pF ( B%E'F%ﬁ%w )
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5.6 JLAURHE (52)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁéﬁ%@ V3/2 , E_ C|_= 10pF ( Bff‘?j'z%ﬁ%w )
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Temperature (°C) Frequency (Hz)
Kl 5-25. PR B R 2 S5IREM KR & (dB) &l 5-26. JFEhH i BT SRR MK R
80
70
60
S < 50
B k]
2 S 4
(@) (@]
— Riso = 0 Q, Positive Overshoot 20 — Riso = 0 Q, Positive Overshoot
10 — Riso = 0 Q, Negative Overshoot — Riso = 0 Q, Negative Overshoot
Riso = 50 Q, Positive Overshoot 10 Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Cap Load (pF) Cap Load (pF)
G= -1, 10mV #iH ik G=1,10mV fi ik
B 5-27. M S EF AR ABIR AR & 5-28. Mz St EF AR KR ER
60
— Input
—— Output
50
0 -
o =
(2] o
[ =
Q 40 E
£ [0)
=) °
© =
% 30 é
& <
=
o
20
10 . )
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 Time (20us/div)
Cap Load (pF)
VIN =120V ) VS = VOUT =17V
B 5-20. FHAAAE 5 A S RIAMXR B 5-30. AL R#
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5.6 JLAURHE (52)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁéﬁ%@ Vs/2 , E_ C|_= 10pF ( Bff‘?j'z%ﬁ%w )

l l —— Input l l — Input
—— Output _'\ —— Output
= =
o o
> >
L2 22
[} 0]
g g
o o
> >
Time (100ns/div) Time (100ns/div)
G=-10 G=-10
B 5-31. ESRIKE Bl 5-32. g RIKE
— Input
—— Output (\
= =)
2 S
> >
[S [S
© v | — Input
g & | — Output
2 2
5 =
S IS
< <
Time (300ns/div) Time (1ps/div)
CL=20pF , G=1, 20mV [k CL=20pF , G=-1, 20mV B ikmi 5
& 5-33. /M SFERmRL , EF Bl 5-34. /ME SHrERW B
— Input
—— Output
= =
kel kel
> >
X S
[} o)
© kel
2 2
= =
IS S
< <
— Input
—— Output
Time (300ns/div) Time (300ns/div)
C_=20pF , G=1 CL=20pF ,G=1
FE 5-35. KIE S MmN ( LF) Bl 5-36. KfESHRMN ( T )
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5.6 JLAURHE (52)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁéﬁ%@ V3/2 , E_ C|_= 10pF ( Bff‘?j'z%ﬁ%w )

100
% 80
3 60
Py — Input .
2 — Output < 40
S E
=3 2 20
(] .
o 2 — Sourcing
g 3 9| — sinking
@ 5 20
= =
= 3 -40
2
[} -60
2
S o
-100
Time (2ps/div) 40 20 O 20 40 60 80 100 120 140
Temperature (°C)
CL=20pF, G=-1
& 5-37. Kf5-SHrigkme R & 5-38. JEEE I SEE R R
45 -50
— Vs=40V
40 — Vg=30V -60
— Vg=15V
2 35 — Vg=27V @ -70
o z
g% 8 -80
5 25 5
£ 2 %0
o 20 0
S S -100
g 15 5
X 5 -110
g 10 ©
5 -120
0 -130
1K 10k 100k M 10M 100 1k 10k 100k M 10M
Frequency (Hz) Frequency (Hz)
[l 5-39. KM H K SHR I K l 5-40. BEMA SHHKFIHIRA
110
100
90
o 80
kel
£
& 70
60
50
40
™ 10M 100M 1G
Frequency (Hz)
& 5-41. EMIRR ( BRETILMHIE ) WA SHREHX R
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6 40 B

6.1 MR

OPA4H199-SP & —3k 40V i Hliz HHUK 2%

e B B O B RS RS, BIEBIPE NS RS R (R £125uV ) | IRIRIE ((
AU A £0.3uV/°C ) Fl 4.5MHz 7 5% .

OPA4H199-SP B A Ui yRHILFI 2 At N RS . & B (275mA) fls B3 % (21V/us) HIThEE |
A E T R SRS EBORES | IEH TSR AR N

b
6.2 TR T HEE
+
NCH Input
Stage
= a0 ’ ouT
Differential Slew Output
MUX-Friendly Boost Stage
Front End -
IN-
PCH Input
Stage
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6.3 REMEULEA
6.3.1 N (R 5%

OPA4H199-SP i I A Fr) iy N\ S 4 SV Foxt iy N DR3P — AR IO 75 3K, (EFEBR S5 T8 T 475 e 52 £k mT 5 1) iy N\ £
o AT LLIE I PR I S B SR M SR B B 6-1 BT R A AR RIS (B TR RS LR AR, XK
SINAE SR EANFEFERS ] 18], W1 6-2 oo b TR as AL | X e PR RE A i A\ A5 5 AT 170 i B 6 1 4
B X SECM RTINS E N AR

V+ V+

Vine .
Vour T Vour

40V ~0.7V

Vins

V|N,
) V- ) . V-
Provides Full 40-V Conventional Input Protection
Differential Input Range Limits Differential Input Range
] 6-1. OPA4H199-SP % \ {4 ARl 2= 24 N Be /1
r——=——==-=-== !
I Vo=10V  Rput 10V I Sh Ron_mux \TCG) D @ @
| A% * ] O * NV O ’ O—
| _L | _L (-4----] ———-= 10V - > ~-93V
Crir Cs ‘ \
| T |*T ol |
l = = L v
I _
l Vaia=-10V Rpir -10V [ Snat Ron_mux l @ } } T t
| NN——p———O——+— W\ 0—o0 | |
| T e | o
[
I Ceur I } I Cs I Idiodeilransient L ,l, N J u
| — v = VIN+|
- e T _I - -10V
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

&l 6-2. HXE R EAARE F R

OPA4H199-SP R HI &M AR ALK | Dy B IRt 1 I IER s BRI A ARE ) , A& 5 ANBSMOME 5k
HOGER A E w6, IR G & 1 T 28EiE. moT M AN . OPA4H199-SP H] LK 32 ik 40V
K ZEM RN ((IBHTBORES K SRR S S 2 B B ), R A R 38 F A BB as B0 T B P
FFRANGE SN (BEERERS ) - ARWMER | WS W TP ZHL #5195 B & A 75 N k.

6.3.2 EMI 7%

OPA4H199-SP X A& K L T3 (EMI) B Rk /D LR IB A5 B &« IR A ARG SEEME 7 o m = g
PEARCEE T PR = A ) EMIL 8 JE I R RTH R R T st EMI U4 ; OPA4H199-SP 2 aif 11X $8i5% 1H b 44
Jitio AEINACER (TI) CLATE 10MHz 2 6GHz T8 A5 i [F Py A I & A i Abs SO B i e o, K 6-3 &
7~ T4 OPA4H199-SP AT LA 25 R . 3K 6-1 IR T OPA4H199-SP 71 5w B A H il o 218 B I RF e A
1) EMIRR IN+ {f. &5 #17 EMI i N R E RS T S F RS EMIRR PERE T8 |, kvl
£ www.ti.com ETF#k,
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110

100

90

80

Gain(dB)

70

60

50

40
™ 10M 100M 1G
Frequency (Hz)

& 6-3. EMIRR JU3&

% 6-1. OPA4H199-SP H#7#iZ F i EMIRR IN+
R VA% d EMIRR IN+
400MHz BETAT B BE L. KAHRE. A%, ik, B (UHF) KA 73.2dB

EIRFEENIEE ARG (GSM) RH]. TLREE. Sl GPS (&= 1.6GHz ) « GSM. i3]
A5 & UHF

1.8GHz GSM Fifl. M ABEhEE. SiHr. TURH L ¥ (1GHz & 2GHz ) 89.7dB
802.11b, 802.11g. 802.11n. Bluetooth®. AN AFEENES. Tolk. RFEMIEST (ISM) KL, Ak

900MHz 82.5dB

24CGHz | S L. S W ( 2GHz % AGHz ) 93.9d8
3.6GHz T EM. i@ EASN . A, BalifE. S B 95.7dB
5GHz 802.11a. 802.11n. iz @fEM FH. BaEE. KESMEREIEIT. CHE (4GHz & 8GHz ) 98.0dB
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6.3.3 AR
FATHORZR I A R E =SB AEE (4R ) THe. X—IWEHRN G#. OPA4H199-SP 145t fix K45 iR AN

150°C. i IR 2R . OPA4H199-SP BATIL MR ThAE | WIIs/b B BGERMIBUR . ORI I RER) AT
JE R AL RO AIRLEE |, JFEIRFGEIE 170°C IS¢ IS SBOK S84 tH 9K 5l . 14 6-4 fieon 7 OPA4H199-SP (M H]
A A DV IIRE (0.81W) M AR H A M. AEETERY , ARy 65°C i, SF45i vl gE
B 177°Co AL, SERRER A2 R RS R K 2 2 AR S5 K 6-4 feoR 1 R BRI IR 47 o

FEIEW TARMIE] , S8fF 78 gz ohds , IOy 3V, 4 A IS BER SR T Sl i AR A, 1 B R 7 5 )
HBEAN S BEPUIRES | SRl R Ry R B . i RAK I AAAE F EBOS RIDFERPIRGL |, TBORAS AT BAE R WA S
MRS AR, B2 s 2 2 1 .

E 3V
30V Ta=65°C -
- Pp=0.81W
6,1 = 138.7°C/W ov
T,=138.7°C/W x 0.81W + 65°C
T, =177.3°C (expected)

— —

+
lour = 30 mA +
RL 3V
Vin 100 Q
3V J -

& 6-4.

0 SR %28 AR — B 1) BRSP4 TOBAT | TE0 AR R T HE N SRIAR S | R 24
FERLHS 2 MR A 1 (0 P 8 O 524 S B P BAR o BT A S5 I M 7E L BRLAR % S8 P FOO B 1 T %, ok
FE R H T R A R IR BRI

6.3.4 A E A ELE

OPA4H199-SP R HiFH i th 4% , REWS KB H S A ML 00, JF HEID R BG B HAS |, J6 W] DU ha BC & 1 9K 30
RABVESE . 1IN 78 W] HE SR EOR S SRS B A DRI BE ) (1§ 2P 6-5 MK 6-6 ) « FERAE B2 15 AT LA
FEIBITI , HEEIE—LLHEK | Wk E M FICRAS BRICE . AR, 8 s At A .

Temperature

80 60
70 50
60
— —~ 40
& 50 2
k] Q
2 40 2 30
w w
g . 2
o o 20
20 — Riso = 0 Q, Positive Overshoot — Riso = 0 Q, Positive Overshoot
— Riso = 0 Q, Negative Overshoot 10 — Riso = 0 Q, Negative Overshoot
10 Riso = 50 Q, Positive Overshoot Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Cap Load (pF) Cap Load (pF)
&l 6-5. M S 5A M ABEBFIRR (10mV HHHr | & 6-6. /M S 5FMEABEMRR (10mV &k
Bk,G=1) Bk,G=-1)

N T AE B i G B PRI AN SRS RE T, G AR R A KA N R BELER Riso SRR R A IR BIRE ST , W
K 6-7 . BLABHAS T AR, ORI ADR M B B RE . B, R AR G RS A O
BE, W= —N s g, DAL 4a 3 5] N8 2 1% 22 JF W il /N HE R IR . SINIIIRZE S Riso / Ry LR

Copyright © 2025 Texas Instruments Incorporated FE LRI b 17

E. 12
Product Folder Links: OPA4H199-SP
English Data Sheet: SBOSAF1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa4h199-sp?qgpn=opa4h199-sp
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ3&partnum=OPA4H199-SP
https://www.ti.com.cn/product/cn/opa4h199-sp?qgpn=opa4h199-sp
https://www.ti.com/lit/pdf/SBOSAF1

13 TEXAS
OPA4H199-SP INSTRUMENTS
ZHCSRZ3 - DECEMBER 2024 www.ti.com.cn

FAELE , PR P NI ] AN T R A IR B OPA4H199-SP dEH & & T AL LR v 4% . MOSFET
WK, DX 5h % T EEL 205 B i B 3 2 2 N FH o P 6-7 FR BT as ) EEL S P I 25 L PEL B8 Rygo SRR E I8 UR B HI% i « Riso
BT RGHITFIRE RS | DR T AE 085 K 5 = AR ST A

+V
y VUUt

- Riso
+

Cload
Vin -Vs i

& 6-7. {#F] OPA4H199-SP ¥ B A MR IKS)
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6.3.5 S JE

OPA4H199-SP & —#K 40V [ E IEFL BB Nz FACR s |, Hm NS BT — IR /M B 7 100mV.
B0 B B E AN N Y IE A P YA ZE A NG SR, W] 6-8 Fian . 4N HL R BRI IE YR | B L IE
YRR (V+) - 1V 2] 100mV B, N WTEX AR S B E KT R JEE & 100mV 2 KZ) (V+) - 2V, P
VHTEXS A R HFR XN, EHE A (V+4) - 2V to (V+) - 1V, XIS AR AL T IF R RAES o e e X 35
ATREBE T2 MBS A W sh , XN |, 5 ZX NS , PSRR. CMRR. RIFHHE . EE. A A
THD TERETRES TR

Kl 5-5 B VEA M RN 7 ST 2R 7R N U 2K R 7 TR A A 4 X 3

A R LV [ AT PMOS/NMOS XA EAEIIE 25 R |, WS W A A LN IIARNTE I 45 - 7l G
ey 2B

V+

IN+

L J—

NMOS

& 6-8. FLBIHEA LK

6.3.6 KHRY

OPA4H199-SP R ¥ A WAL LRI IRE . 2% N LR S8 2k M ILAVE I | W 2 18 H 0K 38 R AE M AT
S o JK RS BUAE [RLAH RS PR L, 24 N K Bl F R R e i R e R S L, 5 B e R ) R
. OPA4H199-SP 2 — B NeHoRss ; Bk , AENEE T B2 fE. IR /MmN GES
NSO o M, B BRI EE S B b . 1 6-9 HEIR TN . BRI R ZER
BS A B T T IARHIE E A7 - # i B LR & 2 33T

— Input
—— Output

Amplitude (4V/div)

Time (20us/div)

& 6-9. AN R B
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6.3.7 BT 7

BN R 2 1) B 5508 BBOR A8 7K 52 FiSE R 7 (EOS) (RS (i) B, I 46 ) 0] =8 F- S8 F4 N | RIS 2
W R ALY 5] BB S S . X BEANIR] 51 T B8 A RE S D RE AT AR A 2 AR B T 2R B B 1 T A R
HEL I B 5 P LT PR AR o A, X LB 3 P L P S LT (ESD) PRI IIRE | RIAE )™ i 413 2 i A4 0 FE
ORI LR AN S Ah ESD ST

BEUSTE /) T %2k A ESD ik AR 5 UL BHE AR RBME A P 8. 181 6-10 J&7n 7 OPA4H199-SP it
f'] ESD L% ( FIREL XIRIR R ) o« ESD LRI FLERHS K M A AN 1 51 I 12 5 % e 1] A 0 3t P 2 B A 00>
THE, Horh THE RSB ESD LT (IS SO A FERR ) ) AR . iZOR YT FERAE AL IR AR
I Ab T ARIBATIRES

TVS

\J

LT

|
|

|

|

|

v ! } ) !
Rs . 100 Q * 1

A — ] T |

|

|

|

|

|

—> Power-Supply
ESD Cell

TVS

& 6-10. 5 L 74 B3 % B F A SR R4 3 I &8 ESD H3 %

ESD FrRpalif AR5, AR & (Fan , 1kV , 100ns ) |, 1fi EOS HFAFrEm K |, HREUR (Flan
50V , 100ms ) . ESD — & it Hl T Ak Sh ESD fRY" ( BIFEASIF R IEE] PCB L2 2L, A 175y
Bt) . 7£ ESD #ffh , ESD {551 ESD S g fLif i i ( 5109 ESD MRk ) - ESD Wil i
K FEPREH )£ — A K

S IXRIAT R T BB AR OR Ui A2 b ZE 0, EWURAE BB B , W T EOL AR o A 0 ) 28
(TVS) Al H TP kR A ESD FAF i RIFTJT ESD WU FE R 1T BUR R R o A FH 38 =4 ) PRI A BEAT TVS AR5 I
FEVFAE A 234 ESD —#RE KB 1E EOS At
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6.3.8 TEHE

LK ST 8 S SE BB A A TELRIDIR 25 Wk 2 B 28 PR AS BT 75 (T IR) o 4% P e e A N PR B 4 2
TR A0 AR R 18 FUBOR 28 A4 28 NRTIX . SRR NABARIIX S, 46 HH 3 1 ey 004 75 2
)3 [ B AR o 2 far B IR B BRSNS T 00 DLAE € I R 1R R b AT 4 . DR o 3 i A% 2
IR T b F R AR N ) A i TR () R0 . OPAAH199-SP i #1521 /] K 2924 400ns.

6.3.9 #5757

B N A 20 O A 10 SURUIUAR 42 T 48, DU B SR i s i . i T T2 ER A L 2 A B AR
5, UK R A & 5 & MEAFE — @ W ZE |, B O 2% BN TR F R o 1K S {22 38 5 A1 2 A
(‘PP ) BRUEZS A, RIVE 4 T4 A s ME ER RAE A% | FRES B A SR ] DU A SR e
RGN PRAE 7 6]

0.00002% 0.00312% 0.13185% 2.145%, 13.59%'34.13%' 34.13%| 13.59%\2.145% 0.13185% 0.00312% 0.00002%

0 0 0 000,00\ 0 0 O
N

u-6o0 u-50 u-40 p-80 p-20 -0 M u+o U+20 u+30 u+40 u+50 u+60

& 6-11. BRI AR

6-11 JEoR 1 — izl , b p 8 mu R MAGHIIME |, T o B sigma & RS NARHEMZ . X TR H XA
SIAT IR, T CATUI T de R =7k 2 T (68.26%) KBS ESMER — MrEZES 10 W (Np - o Flp

+0)0

AT AT — TR ST B DR 77 R, BRI T 0l . R |, R A AT E R 8
i (GIAM A5 )  TBARB ST (). AT, SIS A S B BEE T2 (BN SRR BIE ) (058
i, H ST B E—AMAEIRE (U + o), SOREA AR A ER 37 R

180T DU A% B3R SR T S A8 4 A SR AN RS T AN R 5 B, 4T OPA4H199-SP |, St/ (¥4 N 2 i i IR AE A
1250V , AT OPA4H199-SP Z8fHH 68.2% M# Tt &R - 125puV 2 125pV IR IE. £ 40
(x500uV) 1T, 404 i 99.9937% #BEA /N T £500uV 5 L | X RS B 0.0063% £ T iX LEFR {1
2N M 15,873 N2 1 ANERIEE HZ IR .

T AE ] e/ ME B K AE A P B RIS 7%, JE AR b R 1D X S BRAE A 345 Bl , OPA4H199-
SP #JIHE 25°C AT T HIEm AR Ty 895pV , RAEIZM X T 50 (£009 170 IasthrbA 1 Adefh , ol
REPERCT- A ), (B THRUGEAEAT RIS KT 895uV HIZSIH#8 o WA R 5 ER o
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Xt T /AME BB T A A AR, AT 5 R8O N RS 1o [EIERIREZ R, I ANZER TR ZE T D
TR, B0, 60 MM TZ 5 AAASBIPAE 1AM, KA RENERCT-HA , AT DU — 4> 98 IR 8 2 5]
WHORBLF R YL fEXFEILT , OPA4H199-SP R FIFE SR L A L AT S KA A R/ MEL , (BRI 5-2 A1
AATHFIE T 0.3uV/°PC IR |, THEAS R AR IRAE 1 6 0 (HZI0N 1.8uVI°C. FENIRIMEILIN R G2 AF AT
BN, T DU AR R A 4R RE 90 B A A e A R R PR, T AS P R ST o £ e /M B KA

SR, BEAG B () AR | 22 S R 2 2 o MR I A A AR A R 22, R AR ME B KA RIS B 4 T
H, BESFRTERERERAE. BUAE BN IZ A B T8 F RO TERE .

6.4 FFIhEAE S

OPA4H199-SP E A B —Ihaeizt , n[fE I HEE KT 2.7V (£1.35V) i LE. OPA4H199-SP )5 K HLIF HLE A
40V (¥20V).
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7 ML FSEHE

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

71 MNAER

OPA4H199-SP Z FI|H 4k Hh 0 1) B VRS P AIAZ MR fE . X LU B 1 TAE fiLE ik 40V, FE3R At B I B 25 sm N/
B, AR . S R RS DL K 4.5MHz A 98 A i K Bh . X SR Al OPA4H199-SP R —FGE H T
e HEL T MY 87 P LS e AT SR 1 i M R S O 28 .

7.2 LRI N A

7.2.1 X0 Bl E

B 7-1 JEom TG R S P B ) OPA4H199-SP. A 2K 7-1 H AT B AT A0, AFE RS . 1
BB R IR | WSS T SR TIPD129 0A Z 1A H d JFEN H I i IR A 77 2,

Vee
LOAD 56/
A
——CQO Vour
| Rshunt
LOAD f 100 mQ
LM7705
Re
360 kQ
— AAA—]

Re f 7.5kQ

A 7-1. &0 R AR R A ) OPA4H199-SP
7.21.1 B ER
BRI ESR AT

o I : 0A £ 1A
o HHHIE 4.9V
o HRRAAE 0 100mV
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7.2.1.2 #EHEHIRE

TrFEE 1 R T 7-1 PR AR R .
Vout = lLoap * RsHunt * Gain (1)

TR (ILoap) FE L FEFLES (Rgnunt) BB EFE. ECRIRTICE Y 0A & 1A, O TR KBTI T R FFD
FLHEEART 100mV , 7 FEC 2 58 ST R bl .

_ VSHUNT_MAX _ 100mV _
RSHUNT = T oap max = 1A = 100mQ (2)

R 7R 2 TFE I Repunt N 100mQ. 1 oap M Rgnunt 77245 EFFHH OPA4H199-SP iUk |, Milif=4E oV
% 4.9V ¥ L. OPA4H199-SP 7= b Bk Y e R IS T 75 IO 384 25 MR 48 7 A2t 3 il .

(VouT_MmaX - VOUTM]N)
(VIN_MAX - VIN_MIN)

Gain =

®)

ER R 3 HE BTN 49VIV | ZEH B Re M Rg WE. N 4 H TR HEH2E Re Al Rg 1)
KN, T OPA4H199-SP [ 25 ¥ & Ky 49V/IV.
(Rp)

Gain=1+ @ (4)

¥ Re 4 360k Q I , Rg itHFH N 7.5k Q. Rp Al Rg #ikE 360k Q A1 7.5k Q , [RAIX AN A& br (R HL BH
&, Al 491 BybkE . AT DS A AT R AR 491 BRI HARHBEAS . B 7-2 JoR T B 7-1 TR HL AR
ik R

7.21.3 R thsk

d

Output (V)
n

e

0 01 02 03 04 05 06 07 08 0.9 1
ILoap (A)

B 7-2. fR U FEL AR T3 PR 4
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7.3 EJRMREIL

OPA4H199-SP ({455 TAF LN 2.7V £ 40V ( £1.35V £ #40V ) ; LR EN T - 55°C £ 125°C Ky ETE
il ALZFF M R A28 T T e S AR P BIGR BE AR A TT B35 AR S 4L

/J\AD
FLYR BT 40V AT RE S SR FIE UK AR 5 185 A 0T iR AHE 1H -

F 0.1pF S5 L7 a8 B T RS L | DOsZbok 8wl s i sl BT IR IR iR 22 . 2 A KRG HL R &
ERTES |, ESW 7.

T4 45
7.4.1 #3755

N T B B TAEYERE | 1R RIFR PCB i 5 Skl , B4

o MGFEAT DU HE A L ) R R ] BRSSO SR A B R ANRRAU L o 55 i P 3 0 D SR L F i B 1
RBHITAIR , DA AR
- FEREA LIRS NI i 2 RN R BR L P (ESR) 0.1uF B o5 g A a4 , JFRES

BEXSELAYRN T , V4 5 R I 2 18] AT DA N B 55 I L A R

o R LR P ROABLDLAR 2> RN B S R A (AT B e AR A I T VA . — . 22 PCB L EEZ R
WH LTI TR EH I . Bty 24 B TR AR EMI RS SR I RO B e R s AT P R
B, (RIS BT R F AL Sl o

o AT FEMG , BRI LI T e B s AT 2. AR IR L TA R, MUK 5 A

W P A 2 T FLARSZ LT AT B4

HMBICHE R BT AR E . WK 7-4 Fs , REF RF ARG Hall SR N wT DS K PR RE s/ 25 A B 2R

RAT e F A AAT LA BE . D0AC , S ANAT 2 FELER Hh B U B 7

5 B AE B AT 2 JA [ B XS RUARBHPTORY R o T AT I 25 U/ B A AT A E AN R FEL 38 T 7 AR A L

NERAF EERE , @R PCB A EAT IR .«

FEAT RS 5 52 R B A AT RE R B N SRR P T R BRVE RE AL . AESRAT AR PCB /KIEEMAEZ e, UK

PCB AT, DALBRIGHERNE NGB PRy RZHBEET |, 168/ 1E 85°C TRimMtT 30 2 BBl

"l

i

™

AT
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7.4.2 70

VN ———————— 1 4

4 RF

AVAYAY
& 7-3. REERRN

Place components OuUT 1
close to device and to Ve Use |9W-ESR,
each other to reduce ceramic bypass
parasitic errors. capacitor. Place as

close to the device

\ A/ as possible.
R
ouT1 V+ . H O GND
Re O ouT2
GND IN1- OouT2 I
Re Re
10— W N2 oD
Re
V— IN2+ VIN 2

/ ( ) Keep i h
Use low-ESR, eep input traces short

and run the input traces

ceramic bypass GND as far away from
capacitor. Place as Vs- Ground (GND) plane on another layer the supply lines
close to the device as possible.
as possible. P :
K] 7-4. FAHEC B 112 B BOK#8 EAR A R
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8 BRAFF SRS
8.1 B Hr
8.1.1 FRXH

8.1.1.1 TINA-TI™ ( 42 AE T )

TINA™ j&—3k T SPICE 5|21 W 5. Dhagss K H 5 T8 0 BB 05 AT« TINA-TI 52 TINA 81— 3K % 9%
EINRERRAS |, BT — RIVCIEMA RIS | R E TN T — AR EE . TINA-TI 2L A 1 5L
SPICE Hift. BEASFSURSAT , DA AL 11 ThEe.

TINA-TI AJ 3@ AL 7 5206 = Bt e 9 R 3R, SRR T E B RS, FUvE A P PAEFh 5 s =01k
gERL . M AR RO B N T AR T . HE DL TERIRE S, MR @ — AN ah S g 5 50 T R .

i

XS EIR 22 %% TINA #44: (M DesignSoft™ ) 534 TINA-TI 3. M TINA-TI e S 8 4 7%
19 TINA-TI %

8.2 XY FF

8.2.1 XY

2 R DL A SR

TEINASCES (TV) |, HERLLFIH EE 11753 T - I 7% ik 7 45T

TEINAES (TI) , AN3T S0 A 78 1 E5 2 2 0 T

IS (T1) , THFZ B A 1% Bis B A 4% N il

TEMAXEE (TI) , & F A #09 EMI #i) He N T

TEINAES (TN) , AG LA TGA RIS A A N Tt

TEINASCES (TN) , R LA IGARNTIE A ZE - 11 LI 2 2 A et 3T

8.3 MRS EHTIE A

SRRSO SERE R |, 5 AR ti.com ERIEE SO Ie . mit @Ay BEATIEN , RIVATRE ARG B
2o AREBNEMEL , AR M BT O RS BT il .

8.4 STRFRIR

TIE2E™ Wi fFigla e TR EESE TR, T EENE ZETARE . L IR @ s M- #b. @R
DA AR B T E R R, SRAS T B DR BT B

HERERAN R BB DTS IR fefit. XS EIFAMIERL TI BRI, IF BA 2 &k T LA 53
T fE I 23K

8.5 Fifr

TINA-TI™ and TI E2E™ are trademarks of Texas Instruments.
TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.

B wEAs 2 TR E = .
8.6 FHH I HEYL
LA (ESD) SAIRIX AR L o B (TI) e UG i 24 0 TS HS s A P S L . SRS 5 TE Ay Kb B
A RIS | T A8 SRR L
A\ ESD KRG SEUM/NOTE RS | K E R B PR b . 45 2 FO SRR LB T A T 53 2 BUBR | SR DR Ik A 5
FOT AT R 2 B B PF 5 R A O BURS AS A 74 o
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8.7 RiER
TI RiER ARERFN IR T ARE. H RN R A X,
9 2T i e 3%
Hi# BT R A B
December 2024 * WIUE RAT R

10 AL, BERAATIEE R

PUR U A S AU B AT IS 2. XS5 B f E aAF T I ol B . Bim 225, A S ATE R
HASH BSCRBEAT AT o A R MER R A ST AR RRAS 15 20 B 22 PR AT
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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
@ 0] ®3) Ball material Peak reflow ©)
@ ©)

5962R2321401PXE Active Production SOT-23-THIN 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -55to 125 5962R
(DYY) | 14 2321401PXE
4H199DYYSP

5962R2321401PXE.A Active Production SOT-23-THIN 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 5962R
(DYY) | 14 2321401PXE
4H199DYYSP

@ 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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OTHER QUALIFIED VERSIONS OF OPA4H199-SP :

o Catalog : OPA4H199-SEP

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE OUTLINE

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

1. Alllinear 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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
\ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

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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THEEFRERARM AU EERE (FER ) . RITER (8FFFRIT ) . NAREMRITRY, WETR, 22FENEMER,
FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
XEFRAMEMEA TI = RETRITNBET RARER, SFATREUT2HIRE : (1) HNENEARRESEN TIFR , (2) Rit. B
EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
XEFRNMELE , BFZTEH, TI BRVENTRXLERRATRHARTIRARN TI ~ROEXEA, MRUEMEAIXERFRRT
SHARTR, EXRERETEM TI HRFRFEFTE=FDR~R, ENETBERTEXERFRHERATN T REARERNEAR
WE,BE. BAR, BANES , TI WEEFAR.
THRENZRZ T HHERADR ticom EEMERRRT F=REHRHRAEERZFRBAR. TIREXEFRA T RRURMAERER
THEX T FREABHERNERRBRERFHA.
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