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I3 TEXAS INA950-SEP
INSTRUMENTS ZHCSXZ1 - MARCH 2025
INA950-SEP 2.7V & 80V 1.1MHz 785 25 B A I o 5
J - TAEHJE : 2.7V & 80V
1HF1E - AR HE : -20V £ 85V
* VID V62/25635 o HERILEEAT| L (CMRR) :
o ERH - KO EFE (TID) - - 160dB HI{f5m:LL (DC)
- TID M:RELRIE =& 30krad (Si) - 85dB %2yt ( 50kHz Ff )
- BEAS R ET IR AR SR ISR, (RLAT) ik o B3N 20VIV
30k|tad‘(Si) - MERRIRE  20.1% ( IAME )
o ERHY - HURLT RN (SEE) : - H258F% © £1.5ppm/°C
- f£125°C ' , ¥k 8% (SEL) Mt i mn o ZREHE : 212uV (B )
it 43MeV-cm?2/mg o R . +0.05uV/°C
- HURI RS (SET) HUE A = Wik LET = o B - 11MHz
47 .5MeV-cm2/mg o JEHEE  2Viys
© HEERAUR R . EASHLE : 370pA
- TAEREVEHEY -55°C & +125°C
T 2 B H
- Au ZE545 NiPdAu #3152 -
gt o « DPEWIIARSG (EPS
- ¥ ASTM E595 #3471 B . ﬁi*ﬂﬁ%ﬁﬁ% (CS)(DH)
- ﬁ/l\ﬂ?'bﬁ\ AN H . '?-?ﬁﬁkf%ﬁ%(%ﬁﬁ
- E&Tﬁﬁ%iﬁ}%ﬁﬂ . ﬁ{—gﬁ&;&;ﬁzﬁ
- PRI
o FEIEHIE
Vs
Veus
IN+ Ri
PSR -
Rsense Bias a1 Fgg;f: (E,k =
)i
o — AN/ _ J ouT
ADC
Load gRL

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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3 B

INAQ50-SEP & — #HKS 25 HL I A M K 2% | AENEAE 2.7V 2 80V 1 9 FLAR 3t Bl o & 70 v v BEL 2% B IR B 75
HEHS 212uV (HRE ) PR THEE. £0.1% ( HKRKME ) /0356 i% 2 D& 160dB ( HLR4E ) 1) m B
CMRR F#YERISEATER | 1288 F R0 SR S B I FE R & . INA9S0-SEP A& H T B il &, 183&E H
T B (B BeEE R ), B 1.AMHz &% 5 85dB KIAZI CMRR ( 50kHz i) .

INA950-SEP fEfisft 2.7V % 80V [ GBI B A, I LI 5 o3t A PEL &% RO e, SREGHUEAT RS 5 B A B Y
Ihig. INA950-SEP K TSSOP-8 #f3.

INA950-SEP K] 2.7V % 5.5V My AL , RSN 370pA ((SERUE ) o FEBI TR SRR A
e, AEWSLE ARG G (-55°C %2 125°C ) WAL F(IREABHE At 5 S AT P T AL I o

BHEELE
- avithes %) AR )
INA950-SEP PW ( TSSOP , 8) 3.00mm x 4.4mm
(1) HERSF (K x5 ) AKRE , FFERESIE (&R ) .
(2) BHXREZEE ,WEZM 10,
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T HFEE et 1 A A L = OSSR 15
2 B s 1 T2 BRTRT R e 17
B BB ettt eeenenes 2 7.3 LB A IEZE I oo 18
BN T 1 - TR 4 T R et 19
B B ettt ettt nenn 5 B R I R ST I e 20
5 LI B R BT E A oo 5 TR IV = 55~ OO 20
B2 ESD ZEZ oottt ettt 5 8.2 BESTRY B BT ettt 20
LRI = 1Y S Ty < SO 5 8.3 I R e 20
B PP BEAE I e 5 B T ettt ettt 20
5.5 BB UEE oo 6 8.5 H s 20
BB BT et 7 Y = R 20
(o2 A < [T 11 O BT T AR ettt ettt 20
B HIEIR .t 11 10 B BRI TSR e 20
6.2 THRETTHER ..o 11 10 HUBEEIE .o 21
B3 BEPE LI .o 12 BB e, 24
8.4 BEAETNBERETR oo 14 10.2 B LB B et 25

T EFRIEEI ..o 15
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4 5| A B IIRe
(@]
GND 1 8 ouT
IN- 2 7 N.C
IN+ 3 6 N.C
N.C. 4 5 VS
&l 4-1. INA950-SEP : PW #t%% 8 5| il TSSOP Tt &
X 4-1. 5[ J{ITEE : INA950-SEP
Gl | ESi) Ping
47K HS
GND 1 el ekt
IN - 2 N B4 T o BEL 58 S A
IN+ 3 N B4 T o BEL S8 L
N.C. 4.6,7 - Te N R ERE
ouT 8 oft i L
VS 5 2N HLIR
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5 s
5.1 45Xt RAiEE
7 E AR X SAE T M TAREEE R e (BRAEAE B ) )

B/ME BAE £ 174
Vs FELYE HAL R -0.3 6 \
SN, 24 (Vine) - (Vin- -30 30
Viges Vi @ fTMﬂJ)\ fﬁt( iN+e) ~ (Vin-) v
BEEIN | FERE (Vine or ViN) -20 90
Vourtx T S GND - 0.3 Vs +0.3 \Y
Ta TARRRE -55 150 °C
T, SEIE 150 °C
Tstg J”Zﬁ/ﬁ'nfi# -65 150 °C

(1) A “HXRRHOEME” 217 RER SAFIEAK AR .

LinS i NAUE (I A TR SRR L0 T B AE BB AT 2 A DA (T 2L

M2 A T RERS IEHZAT . A VU AT SR AHEE LN BRBUE AL A, SR REA S R IERISAT | KW RERA AR F I AT 52

PE. DIREANTERE | JFARRLET 75 o
(2)  VIN+ F1 VIN- 48515 VIN+ FVIN - 5] R

5.2 ESD &%
18 Hpr
DT (HBM) | 7454 ANSI/ESDA/JEDEC JS-001 #7:4E |, frf 51 B +2000
V(esp) | B R R — — — v
7o BB EA R (CDM) |, #4574 JEDEC #7E JESD22-C101 , Jirfs 51 1@ +1000
(1) JEDEC k% JEP155 45 H : 500V HBM B &5 7EAR1HE ESD 45 fE N 224k 7=
(2) JEDEC 44 JEP157 481 : 250V CDM I} e FE AR ESD #5HiFR F 2242k,
5.3 BB T &M
18 HARIE RS AT 1 TAE R WIS ( BRIER A UL )
B/ME FRFRIE BAE| AL
Vem A U PN () Vg 48 80 Y
Vs A R IR R S 2.7 55 \Y
Ta B IR -55 125 °C
(1) BEFKET , FEBHEATLMET Vs S “H/NIBHE SHEZ AKX RT E X TEER KGR
5.4 $ R R
INA950-SEP
iR PW (TSSOP) oA
8 5|

RoJa 2k ZE IR AT, 161.8 °C/W
R0 yc(top) LT AFE ((THER ) HEH 70.5 °C/W
Roys 2k 2 e R AR BE 100.8 °C/W
Wyr 4 B TREHE S5 10.4 °C/W
R 7 2 L R IE 25 99.3 °C/W
R yc(bot) i A (KR ) A ANiEH °C/W

(1) AXRWIERIRRHEZEL , WS ML PN 1C B IIR bR T
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5.5 HASRFE
7E Tao=25°C, Vg =5V, Vaense = Vine - Vin- = 0.5V/HERE , Vom = Vin- =48V IS ( BRIESG WY )
5 WK M | RAME REE B BR
PN
CMRR | stpmni Vem = 2.7V % 80V, Ta= - 55°C % +125°C 140 160 B
f = 50kHz 85
Vos KRR, DUk dE +6 £25) v
dVos/dT | 1M L [ i Ta=-55°C % +125°C +0.05 nvxe
PSRR | HJEMHILL , LURIANEERE  [Vg =27V E 55V, Ta= - 55°C & +125°C +0.05 05| pvv
I+B1+’25\>/°SCENSE =0mV, Vem = 80V, Ta = - 55°C & 10 20 30| A
o VR Is -, Vsense = 0mV, Voy = 80V, T = - 55°C =
1250 ’ ’ 10 20 30| WA
Eifa
G 12 20 VIV
a5 iR GND + 50mV < Vgyr < Vg - 200mV +0.02 +0.1 %
RS iR 2B Ta =-55°C & +125°C 1.5 ppm/°C
ALtk im 22 0.01 %
wRBEVERE TRBHRY | JoRE B AL 500 pF
B R e
M Vs ELIEELA IR Rioap = 10k Q, Ta = - 55°C = +125°C Vg-0.07 Vg-02| V
XA Rionp =10k, Vsense = 0V, Ta = = 85°C 0005 0025 Vv
B B
BW g CLoap = 5pF, Vsense = 200mV 1100 kHz
SR JEHE R 2 V/us
Vout = 4V £ 0.1V |k |, #inthfaE £ 0.5% 9
Fa e i 1] — us
Vour =4V £ 0.1V {iEk , i eE s 1% 5
W 7
Ve, F, M e 2 50 nV/ v Hz
2V
Vs FL YA R Ta= -55°C & +125°C 2.7 5.5 v
la s i 0 001 A
Ta=-55°C & +125°C 600
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5.6 SAlkpt
FTA RS HIE I 56 © TA=25°C, Vs =5V, Veense = Vine — ViN- = 0.5VHliE , Vo = Vin- =48V (BRAES AU ) .

8
S 4 7
= T T
g " .

5 g X

g | g 0

3 -—

g 3

& 5

=]
g 4
— -8
L oL v o b b 1w o b b B g 75 50 25 0 25 50 75 100 125 150 175
\n - Temperature (°C)
Input Offset Voltage (V) B 5-2. Wi ASA BB SEEY MR
&l 5-1. SR B A A
20 180
z T 160
> \\ = ™
= | N
2 10 E— % 140 PN
= — . o I
e S 120 <
S g
g T 100 ™ .
[9) © ™
14 3 g0 M
2 s N
o IS \\\
= S 60
s -10 E
€ 8 40
g
o 20
20 10 100 1k 10k 100k M
75 50 25 0 25 50 75 100 125 150 175 Frequency (Hz)
Temperature (°C)
K 5-3. JLEHIH L SR EZ RIHR R
B 5-4. JLEEH] S HE Z R R
40 0.05
30
\ 0.03
20 N s
S
g <
k=l ]
‘% 10 g 0.00
8 £
0 O] - -
-0.02
-10
-20 -0.05
10 100 1k 10k 100k 1™ 10M 75 50 -25 O 25 50 75 100 125 150 175
Frequency (Hz) Temperature (°C)
Veense = 4V / 12 I8l 5-6. 3SR SHAEY KR
K 5-5. H 7 ST Z MR A
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5.6 JLAIRHE (52)

i RS B 4N - Ta =25°C , Vs =5V, Veense = Vine — Vin- =0.5VAEE , Vem=Vin- =48V ( FRIERH UM ) .

20 160
< 10 o
2 g 140 Sy
£ 0 o \\\~
i) © 120
g -10 o N
< 5 i
5 20 g 100 i N
8 -30 S & NN
) > 80 N
< -0 g \—-\.
= N
S 50 % 60
@ S
% -60 S 40
a -70 20
-80 10 100 1k 10k 100k M
75 50 25 0 25 50 75 100 125 150 175 Frequency (Hz)
Temperature (°C)
B 5-7. FHRIRHIH| L SR Z KRR
B 5-8. FIURHIMH L S FIFIRFR
25 25
20 20
< <
= 215
f c
E Vs = 5V E
5 — Vs= 5 = =
3 10 Vg = 2.7V 3 10 - xs - S\Z t\‘,’ SV;\‘/‘%“\", 2V
8 — Vg=0V 8 s =0V, Vewm
[ o
5 5 5 5
Q. Q.
£ £
0 0
-5 -5
20 10 O 10 20 30 40 50 60 70 80 75 50 -25 O 25 50 75 100 125 150 175
Common-Mode Voltage (V) Temperature (°C)
Vsense = 0V & 5-10. AR E BIR-SEERIRR
F 5-9. @y Mk B R SR EZ FKRR
240 Vs
— g+ — 25°C
200 | — | — 125°C
160 Igs, Vs = OV Vs -1 -40°C
= — Ig., Vg = OV
= 120 S vg-2
E [)
o 80 g \ \
=] kS
[&] 40 =>
g = ! ] /
@ 5 GND+2
>
g 0 T
-80 GND + 1
120 =
——— GND
-160 0 5 10 15 20 25 30 35 40
0 200 400 600 800 1000 Qutput Current (mA)
\% V
: SENsE (MV) Vg =2.7V
Kl 5-11. A REFERS Vsense AKX R
B 5-12. Hy B E S H R E R R
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5.6 JLAIRHE (52)

Fﬁﬁﬂl%ﬂ"]@)ﬂ%ﬁ:j‘j : TA =25°C, Vs =5V, VSENSE = V|N+ - V|N7 = 0.5V i , VCM = VIN* =48V ( BﬁjF%ﬁﬁEﬂ ) °

Vs 50
_— 25°(D: — Vg =5V, Sourcing
Vg-1  — 142050(? . —— Vs =5V, Sinking
Ve.o N _ 40 N — Vg =2.7V, Sourcing
— s < . — Vg = 2.7V, Sinking
FRE £ ™~
[ S -
E | \ § 30 \
2 3 \
8 GND+3 I } z N \
3 ) % 5 20 .
GND +2 o
" / / = T~ — \ \
GND + 1 — (% " \\\\ \ .
— N
anp == o — L
0 5 10 15 20 25 30 35 40
Output Current (mA) 0
Vg =5V -75 -50 -25 0 25 50 75 100 125 150 175
Temperature (°C)
&l 5-13. s R S5 H BRANXA
5-14. FB R SEEZ FMXR
1000 0.00
500
200 —
100 -0.10 —— -
= 50 ' o
o 20 il
g 10 d S
g 5 = < -0.20
D y 4 >
o
E 2 2
5 ! 2
2 05 £ -0.30
S =
S o2 @
0.1
0or 040
0.01 — Vg=5V
10 100 1k 10k 100k M 10M Vs =27V
Frequency (Hz) -0.50
75 50 -25 O 25 50 75 100 125 150 175
Temperature (°C)
N R =10k Q
& 5-15. ¥ ST SME AKX R
& 5-16. HIFIZIE SHEEL KRR
0.020 100
— Vg=5V = T T T T T
- 80
= T
Vg = 2.7V £ 70
0.015 % 60
< 50
2 2
o Z 40
3 )
o 0.010 % 30 N]
o >
g L e -
[}
@ T E 20
0.005 — ‘S
S 5
Q.
£
0.000 | 10
75 50 -25 0 25 50 75 100 125 150 175 10 100 1k 10k 100k ™
Temperature (°C) Frequency (Hz)
R =10k Q
Kl 5-17. X} GND #ilg 5 EZRIHRA &l 5-18. DU N\ EEE e 7S SRR A R R
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5.6 JLAIRHE (52)

i RS B 4N - Ta =25°C , Vs =5V, Veense = Vine — Vin- =0.5VAEE , Vem=Vin- =48V ( FRIERH UM ) .

400
375 / \
3 - 350
é \
35 Ly | L 2 35|
cC o C
oS £
T o 5 300
Y (6]
2o <
£ 2 € 275
£ 1 1 o
cg ' ! 3 250
S G
> 225
200 — Vg=5V
Vg =2.7V
) ) 175
Time (1 s/div) 0 25 5
& 5-19. M A\ EMEFE Output Voltage (V)
B 5-20. B RRSMHEEZ HFRR
425 425
400 400
= <
< i - E! =
k! I = —
= o 375
g 375 5
5 o |
o £
2 & 350
8 350 8
2 3
3
3 325 — 25°C
325 125°C
_ -40°C
— Vg=5V
Ve=27V 300 '
300 S =2 0 2 4 6 8 10 12 14 16 18 20
ly Vol v
75 50 25 0 25 50 75 100 125 150 175 Supply Voltage (V)
Temperature (°C) B 5-22. A S BEIRHE KRR
B 5-21. A BB SRERKXR
425 — Supply Volt
J— = upply Voltage
x: - g\;V —— Output Voltage
400
< =
= 2
& 375 -
3 2
z =
8 350 S /\
2
3
3
325 ov
300 Time (5 ps/div)
55 35 -15 5 25 45 65 85 105 125 Vsense = 0mV
Common-Mode Voltage (V)
& 5-23. A RR SR BEZ HKXR & 5-24. J2 5 R
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6 40 B
6.1 MR

INA950-SEP 52 — KA Ml FE st A UK 2%, oA SESLBE [l RS 3 TR I 4 3Bl b (CMRR).
T GE A PR R . S ARG s kA, DU AR S B2 R A A St 3 A5 Vi T . INA9S0-SEP R FLI S 15t
UK F I E5 S A BT, REOESEIN 20 w A IR & FIR S 80V MLtk .

6.2 TR T HE K]
Vs
Veus |
y
|:_'»L’~J:_’»L R‘]
IN+
- +
? NV :
RSE”SE§ Bias Fg:gf;(t:k =
R1
T W— - out
— L
Load § RL
w GND
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6.3 REMEULEA

6.3.1 WAL EF

INA950-SEP 2 #Ff 2.7V & 80V mymif Nt d )k , A 160dB ( 1 8U{H ) i Ei CMRR 5 85dB 142 ii
CMRR ( 50kHz i} ) o 1 & 6-1 Frow , S/ i e e 52 21 s Y8 fe PR I BR . Y EBTBOK 3% INA9S0-SEP (14 4454
PR 1] 7 7 e 0 B e S 0 187 P A I8 AT R 0

8

7

6

Minimum Common-Mode Input Voltage (V)
N

3 | —
) {
VCM =27V *J
1
0
0 2.5 5

Supply Voltage (V)
K 6-1. B/MERE S RIEZ KRR

6.3.2 MAIGEHT
K 5-5 7~ T INA950-SEP 1) INA950-SEP -3dB 75 . a7 B Be i S LI AG I 5 A By S48 A 75 B A &
5 i B
P T IR T HEINE Vsense FEE. Bl 6-2 BoR T sEIGINES | BEAR AL B S ve thpe i 2k . 1A
6-2 s , BAEB G Vaense BB | 84 BA & K 9
1200
1100

1000 ///
900

800 /
mo/
600
500
400

300
200

Bandwidth (kHz)

— G=20

0 0.5 1 1.5 2 25 3 35 4
Output Voltage (V)

B 6-2. 98 S RS R A

6.3.3 A E AR

F S P 505 8OV, INAQSO-SEP [y A5 B H i th A E) 20w A (SURE ) o s RE RS FE KO b
S A A HLAR 5 S BRA 0 PR
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6.3.4 /It Vsensg BT
INA950-SEP HEWE1E RN 201 Vepnse VO Bl N SEELAER A R M & . INA9S0-SEP 2 # 4 N ZE 24t T 18
-55°C % +125°C (1) %% TAF 7 2 Y 6l Py AERR I B AR Veense B TR AL B R SRR IER . 555 T 8 S &8
M ERIRE S, ZaR AR BRI S 3 R BTSN & | ICBERETE 25 52 1 A F L T B AR AR FeL B
AR, AT 5 A IR 8 b o284 ) T R A
6.3.5 FE e it
W REZHIGRE IR | fEEIRHEET |, INA95S0-SEP #2517 < 0.1% ; 7£ -55°C & +125°C 4 iR JEuEn | &%
KN 5ppm/°C.
INA950-SEP PHM I 25 A % . RIS N B H FH M 25 15 B o %55 28 19 bL R JEH ULED |, (B4 A v] REAF 7R 1R
KES. HTFXFAL , EmANCE (T AREBCN T BN A6, 76 INA9S0-SEP & HEHFMIHIH. % 6-1
R T BT A ThEE R B B P FH 2 e BE S Y SR

% 6-1. [ 2 1 2 L R A%

1425 R1 RL
20 (VIV) 25k © 500k O
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6.4 B ThREARE

6.4.1 H/i5/T

INA950-SEP REfSI IR IS (BN “HBEHM I A" 8“2 R A7 ) FBRIR AR ZE T,
K 6-3 &7 INA9S0-SEP X AE B [ 2 R TAE |, B+ AU WU AN FL 5 5] 28 45 7 4 LI o

5v
48V |
Supply
A
. R1
Py +
? AN :
RSENSE§ Bias Fce::criﬁgctk H
R1
—AMN— - i
IN= 1
Load |— %RL

W oo

& 6-3. XA M

i 2 R 2 1 VU L 52 PR T E SR N A5 R i R R T DA R A RE . INAOSO-SEP F 2 HE it e HH H R AR
/N BRKON GND + 25mV. i ( 256mV/3E2s ) BE K ZE N BE , PAME R INA9S0-SEP %t A48 LR EF7E
A s AT X 3.

6.4.2 Bl E5HE

TEHE RN 20V/IV FEALEN 2Vips B, INA95S0-SEP #7558 1.1MHz |, & 11 F TR AR 37 57 2 7 50 52 B
TR IR . a0 R 6-2 Fias , W AE 2mQ 4riids L& 75A BMERI RS, INAQSO-SEP i 3 A [8] 45+
2US,

R 6-2. N RLF IR

¥ &R ZiA
Vs FLIR AL 5V
G prifa) 20VIV
Imax KR 100A
IThreshold B HL R 75A
Rsense FL A U L BELAE 2mQ
Vout_max TR HLR N B3 H L Vout = Imax * Rsense * G 4V
VouT_THR CI NG E ol RN VouT_THR = ITHR * Rsense * G 3V
SR JEFEHR 2V/us
iy e L ) Tresponse = VouT_THR / SR <2ps
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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

7.1 MAER

2 HL IR 26 R L VAE 1) B 20, INAQSO-SEP 25 15 HiL It A N P BEL 2% 795 ity 72 A6 ) F R IR . INA9B0-SEP AT 56 i A\
A EE Y B 5 e AR | DRI R 0 A (R R 0 e R i () (RO B, ) 58 FR R LT L

7.1.1 Rsense FIAR 18 28 A #F

I 308 3 RURT BE K LA I ELBEL , T DU R R e A A R AU U TR 8 PR P o R A s TN L BHL T 25 5 PRV
TEEMMANE SEREK, RN EERRZETTR. (H2 , BT EEEMR KRR |, 45
JS2 S T EEL ARG DN L L A BELAE R /N AE — S SEBRIR ). 7R3 1 g5 i T RS E DR FE TS T, s AT s BEL A
TN

PDyax

| 2
MAX (1)

Rsense <

Hrp
* PDpuax = RSENSE W B R Fe VDA

M IMAX I%/)ﬁl‘i RSENSE E(]EEi'j( Eﬁ/ﬁo

FEL LG R FEL A DR/ 5 8 18 2 ) At PR A B e T LU PRI Vg S AR AH IR IE R D 7 B8iE s AR IS 5 2 5
IEMaAR 3 2 o, 6 AU A IE S B IE R . 7 FEa0 2 324 T Reense M1 GAIN HUEKME , LERT 1L 8%
oL IEFR R BR

Imax * Rsense * GAIN < Vgp 2

Hordr s

° IMAX T«Eliilﬁl‘i RSENSE E‘]%j( EE/)ﬁo
* GAIN 52 L iL R P TEOR 45 48 7 o
* Vep NAEHEZR HUE 1Y IR H AR IR

N T #RAE I Reense MBI LISy FR IR BR ) , ARG it BELIKEL- 55 P 25 R8O 25 1 1 2 2 T B AR AP AE AU .
RN R T FAFRCE T PRI LB AR, AT DA AR 0 8 2 21 LAGRE G I 42 PR 1) o

7 PR A X 5 IS P A 00 P BELAEL P AN BT bR RE AN 1 PR Ao 77 RE K 3 3R 17 xSl ri L e /M EL AR BR o

Imin * Rsense * GAIN > Vgy 3)

Hrr:

L TYTIN =3 TRuN Rsense (15 /N LT o

* GAIN 52 iR P TR 45 48 7 o

° VSN %%%ﬁ:ﬂ"]ﬁ%hﬁ%@o

= 7-1 Bon TR INA9SO-SEP [ FANAN A1 25 AR SRAF A R 45 Sm il . RIS P T LRt femdly
s A28 A SCREAE FBC /N 1) 403k F BEL8 R BR AR o AR ) Dh 2R e
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& 7-1. Repnse IR S IR

20 & “R
Vs LR 5V
G b Fa) 20VIV
Vsense FRAEZE BN HLE (2 R ) S R AR A ) Vsense = Vout/ G 250mV
Rsense R AR F B Rsense = Vsense / Imax 25mQ
F>SENSE FEL YRS DU FL BEL D R A RSENSE X lvax2 2.5W

() bRl AR 10A | A iR 3 B 5V,
7.1.2 A JEWR

#iE
f8 1 INA9S0-SEP #EATFa il A 7 ZAm AR &% | DA EWAE LA B A pE Ry o WRAETBOR & (10
B N\ A5 P PR A ol TR AT B FE T R, DU SR X RE 520

FEARAR I P B EER AT RE G BN B LS S AT AN DR . T RS A PR AR M AT 46 7 B YA FE AR T BOK A
B i o UG I I S TR AE B Y S T DA AR DB B EOR , (EAZA B 2 DR B Y e T B A A R P
(AR A BE T DR 0 53 — AN IECE (L B2 TS I TBOR B4 A 51 BB B B RE T AL DB SR, (B A AT 4
e TTAT USE R PR s A0S e AH R BE RIS . B 7-1 BoR T —NCE ARG VA8 25«

Vs
Vewm |
R1

— VW + =

&
. Current

e R1 Feedback =

_l_/\/\/\,_ R ouT
q Buffer
§RL

A 4 GND
B 7-1. RG] ERE A

AR H IR L B 2l R AN LR 2, DRI R X e ep B B B B DR R AE 10 Q BIEE /DS, DS FER . S (E
NG RN 22 43 BRI, B 7-1 A Bl 0 P9 300 B2 0 245 2 7= AR A UC RS R M B FELURL (2015 5.6 ) o WARAE
FEL I TP R TN A 4 S0 0 e TGS PR REL s DU 2 6 95 L L 4 VP S ) PP PR R TG o 12 PR 2 20U L L8 P P R
TMRZEHIE . BTN HREEZAN , B AZ SRR R & B IR E | ROV IZAR 2 AR SRl 45 0 fLEH
TR,

T RESC 4 SRS SN EE B & FE B AR U 2 AL I R 22, R AR 6 ORISR 3 R E D 1

Gain Error (%) = 100 x (Gain Error Factor — 1) (4)
Gain Error Factor Re x R
| =
(Rs x R1) + (Rs x Rin) + (2 x Ry x R1) (5)
Hrr
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o RN AN 5% L BEAR

o R1 2 % 6-1 H1355E 1) INA950-SEP % A\ HLFHAH

o W E LT Rg A 6600Q + 20%.

TR R ZEN T (W FRER 4 B ), BT DU e BN NS B IR FE B R B 2 iR 2 . RS 4 R
T AR5 8 I s i BEL = 2B B 2 Dk A AN P4 S B R R W 22 . 3R 7-2 $24E T LA H BELAE AR 49 23 0% 2 [ 1~ R 3 2
2

K 7-2.10Q SMERIEBCAR I o FE T3 35 1R 22 R 1 A4 28 IR ZE R 5

At (Wit ) HaRZR T W ERIRZE (%)
20 0.99658 -0.34185
7.2 AN H

INA950-SEP 72— F i) FL St Al B &%, RENZIEIL 70 3R i T 0 2.7V 2 80V (1 HL B/ Ui a3 R I & i o &
7-2 BoR T TAE R ST (RF) ThAREORas (PA) N b 00 B it ) e BT 8

54V

INA950-SEP
+

ADC

g GND RF
Out

Microprocessor

RF
DAC

B 7-2. PA B2 A B e A3

GND

H 75 Vi1
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7.2.1 & ER
VsuppLy W BN BV, JHHE R E N 54V. % 7-3 FIH TiZMNH KR E .

R 7-3. HirsH
Bt ~OIE
INA950-SEP HiJs [k sV
(LN 5V
BRI (Imax) SA
1825 6 7 20VIV

7.2.2 SR TLFE
L DU T FEL BEL A Jo R ARAR S M e B KA T FRIAE (Imax) BA LRI HLIE (V) HEATHHEL . fERCR R g ATHY
it P AN AR O TE A RIS Vepo MRIEZERIBLTFSH, 771850 6 1HA M Reense M AME N 48m Q.

\Y
Rsense < —SP__
Ivax x GAIN (6)

R 45.3mQ NFUFSEARMEKE , HARIREITIRT 45.3mQ , BUNZETIR LK, REs(E i iths il i
Keash i vm PR B IE S |, IF HLARERMER 1% 6.

7.2.2.1 B % Vgense HTRIKE

INA950-SEP & — K[ AT MK A%, X EMRE |, BB IEEZS M A HEIE (Vsense) N LAE. a1 S m £
VseNsE » s R Tid 3OIRAS | 1€ Veense TR E IEME — B ]G A R E . 1 Vaense B |, BT R #00k & )
EfEER

7.2.3 W/ H %
7-3 BIR T AR L 5% FLA A R

VSENSE (20 mV/div)

———————————————————————————————

INA950 Vour (0.4 Vidiv)

Time (10us/div)

& 7-3. INA950-SEP % H i |87

7.3 EJRAE B

INA9Q50-SEP {1y A\ F i e % #E fiff s U B o W5 P IS ) PR fBL . HRUIRAT DN 6.5V, T IN+ 5 IN - g B B e
JE A ik 80V, OUT 5l ANyt F G 52 VS 5B ity Fit I 15 45 R USRS PO L 58 1 ) PR A
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T4 45
7.4.1 #3755

1@”1)(%% (T1) 4R 2 R BB R 47 1A R S

FEFHTF /RSO B 4 2R E R R A N 51 JAE R BRI A P8 o SR ZE R BRI B ORAE SN 51 A 8] S Aer I R 3
FSI PR BE RO BELATT o FELIAUASE I PR BELAT 2R AN R8> 3 BRSNS B () A7 AR AA  FELBH . 56 PR PR BEL PO R A
FEHAR , AR R BRI 2 R BU™ EAI R ZE

o YRGS IR RA AR IO BN AT RESE AL AR AR FRIE S NI S A . S5 B LA AR HOEEUUE DY 0.1uF . AT LR IR
A1 1 250 Fi 7 A MR 75 B g FELT HL U

DY MR IAUAS I H BEL B AR R R AT AT 2RI, RS AT R AT KT

7.4.2 i jdarpl
Direction of
Current Flow
RSHUNT
Bus Voltage J\/\/\/, Load
VIA to Ground
Plane
() GND | 8lour Current Sense Output
N.C.
. 8|nc
Power Supply, Vs:
Vs 2.7V t0 5.5V
Caypass
(
N
VIA to Ground
Plane
&l 7-4. INA950-SEP A =
Copyright © 2025 Texas Instruments Incorporated FER PR 19

Product Folder Links: INA950-SEP
English Data Sheet: SBOSAKS8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina950-sep?qgpn=ina950-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSXZ1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXZ1&partnum=INA950-SEP
https://www.ti.com.cn/product/cn/ina950-sep?qgpn=ina950-sep
https://www.ti.com/lit/pdf/SBOSAK8

13 TEXAS
INA950-SEP INSTRUMENTS
ZHCSXZ1 - MARCH 2025 www.ti.com.cn

8 BRI SRS

8.1 A FF

8.1.1 JH X1

TS LA AR -

o [EMAXEE (TI), (INA95O-SEP /%G Fe G ij &R A) (AREHRE )

o fEJNALEE (TI), (INA950-SEP .12 7% E (TID) #R7) ( HESTRkE )

o EINALES (T, (INA950-SEP #1#7F£¢h7 (SEE) #3451 MiA7R 7)) ( {Ea#Hss )
8.2 B U EHIE A

BRSO ERHEA , 1 FAE ti.com BRSSO it Ay #EATIENY , R ATRE A G £ B 5 Edi
o FAREASMEAEE | BRI SO RS BT I il k.

8.3 X RKIE
TIE2E™ th e it & TRMM R ES 2R | o BN E KA RS TS, 2 i RS Mt 3. B%
A IR H SRR @, SRS BRI ¥ B .

BRI AR DA DTG ISR SR ft. RIS EIF AR TI BRI, IF BA - &k TI A i§ S
T A 263K

8.4 HHtn

TI E2E™ is a trademark of Texas Instruments.

I b H % B A & I =

8.5 FrHN B
HEHUH (ESD) SR MR HLES . B G028 (T1) EEUCB LIS A U0 AT 747 4 AP o SRR T A7

A FIERR | T A AR L B

‘m ESD HI#IR/NE FERUNIMERERR S , REBAIRM IS, F% RN BT RETE A 52 23 | X2 R NIEw i nI 2

Ko R A o T AR S R A BOUAR ASHE T

8.6 RiFxR
TI RigFR BRARERFN IR T ARG, b ZRYEIE R E X .
9 T itk
vE - DARTRRAR I U0RS AT 585 2 FiT AR 19 T RS AN [R]
Hi# AT A R
March 2025 * WIUH RAT IR

10 HLA. BERAMTITIEGER

PR DU RS AU, BRI E B . X E B R E AT soi s . B iR, A STER
HASH BESCRBEATIBAT o A7 R MEE R (0 ST AR RCAS 5 20 Bl 22 PR AT
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10.1 HLEIE

' PACKAGE OUTLINE
PWO000SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
g:g TYP SEATING PLANE
PIN 11D

AREA

6x .65 |
8
2X
i
gx 0-30

M}?J?@[C[A@[B@‘ *]12MAX

N »
0-8 L——— 0.75 0.05

0.50

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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, variation AA.

S E NN

Texas
INSTRUMENTS

www.ti.com
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EXAMPLE BOARD LAYOUT

PWO000SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
-‘ 8X (1.5) T
8X (0.45) SYMM
(R0.05)
L ‘ Q: | TYP
] | 8
| 1 SYMM
N e e S
| 1]
i T
! \
- (5:8) .
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING METAL SOLDER MASK‘\ OPENING
[ =
*l‘* 0.05 MAX $ﬂ’_7 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE
4221848/A 02/2015

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.

i3 Texas
INSTRUMENTS
www.ti.com
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EXAMPLE STENCIL DESIGN
PWO000SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

SYMM

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

4221848/A 02/2015

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.

i TEXAS
INSTRUMENTS
www.ti.com
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HERFE
GIRAY o2 RAED S| ] Clf AEHE HEHRIR | SIMEEENRERR | MSL u%faiﬁg TAEREE (°C) | SRR 6)
#45s16)
NA950ATMPW | PRE_PROD TSSOP PW 8 250 RoHS F&tta ¥k |NIPDAU Level-3-260C-1 |-55°C - 125°C |950SEP
TSEP 15 68 HR

(1) #YERSEE T :
IEFEQESR « BUOH TR g
FREAMISE © TI QLB AT e ARG, (B TE I SEHTR 7Y .
NRND : RHEFEH T H it N IA RS, |, B EEER | (B T RBAEH i P2, TEA S5O RA , (HRES. TR A |, AT RE IR A A .
BEAEFE : Tl BFE IR AR %A
(2) ROHS : TISE XK “RoHS” Rfgf Sk = &4t % i 10 F' RoHS M5 BIHIAT EU RoHS K |, AIKTER RoHS Ml AN M AR M T B 0.1%. FIFEBHIN 3t% 163 T sk /e
R, Kk “RoHS” 72 5hi& TR ML HENL. TI AKX 7= Sbrich “FL8” .
RoHS #44 : Tl & X[ “RoHS #4” R48EH. AR EU RoHS F4 4 4 EU RoHS Fr#E 177 i o
G0 TIE X “Ge” R85 (CL) AR (Br) B & B 44 JST09B ' <=1000ppm BIEFIAG  BEsRk . T = S0 BRI BRIt 04 B44 5 <=1000ppm HIBIMEE KR .
(3) MSL, UE{H G- IS RBUE M (754 JEDEC TARMES g ) R IR RER T
(4)  #4 ETRGEA SHRR. fREREACIDE BRI 2 ek S o HiAt bR G
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10.2 B EEER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR i g Lot g T

@ ® ol Bo W

v
Reel | |
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A== t-——7--1- ‘
Q3 | Q4 Q3 1 Q4 User Direction of Feed
| % 4 |
T T
~
Pocket Quadrants
sap: ESpo WA 38 SsPQ B ﬁgﬁs\l 1 A0 BO KO P1 w Pin1
Pl EA£ (mm) (mm) (mm) (mm) (mm) (mm) (mm) SR
INA950ATMPWTSEP | TSSOP PW 8 250 180 12.4 7 3.6 1.6 8 12 Q1
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TAPE AND REEL BOX DIMENSIONS

il HERR HERE M| SPQ | KE(mm) | FE(mm) | ®E(mm)
NA950ATMPWTSEP TSSOP PW 8 250 210 185 35
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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 ©)
@ ©)
INA950AIMPWTSEP Active Production TSSOP (PW) | 8 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55to 125 950SEP
V62/25635-01XE Active Production TSSOP (PW) | 8 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 950SEP

@ 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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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 OO0 O 00 Sprocket Holes
| |
T T
St N Il )
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)
INA950ALMPWTSEP | TSSOP PW 8 250 180.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

INA950A1IMPWTSEP TSSOP PW 8 250 213.0 191.0 35.0
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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, variation AA.

s W N

i3 Texas
INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

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

4221848/A 02/2015

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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