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Vg =6V £ 36V, Tp= -40°C & 125°C ( BRIAESA UL )
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Vg =6V £ 36V, Tp= -40°C & 125°C ( BRIAESA UL )

¥ RS A B/ME JAE BANE| AL
T Vpiac_eN = 5V Vpiag_en = 5V
1= by . AG_ AG_
g“‘igﬂﬁf'ﬂ N T I \gns RASETE 95| s
¢ o Vsnser Z IH]HIET [A] Vsnser Z I [A]
FAULT_SNS
- Vpiag_EN = 9V Vpiag_EN = 5V
WS RIS (WA E) | RS Igns FUETE R Igns FRETE 98 us
Vsnser Z B IR [R] Vsnser Z [ I [R]
B AR P A
7E KSNS1 # 5 NI 32 #F
EJ-H KSNS2 E‘Jﬂlﬁa%;}ﬁ VEN = VDIAG_EN =5V , VOL_ON =GND 42 50 70 mA
| (}AA. B. C. D)
KSNS2_EN -
- 7E KSNS1 # i 3 #F
Hﬂq KSNS2 mﬁl%@"ﬂ/}ﬁ VEN = VDlAG_EN =5V , VOL_ON =GND 39 50 70 mA
(WAE)
7E KSNS2 #0 N i H F
%@ﬂi KSNS2 %ﬁ%@ F—E/)ﬁ VEN = VDIAG_EN =5V , VOL_ON =GND 75 85 105 mA
| (JiAA. B. C. D)
KSNS2_DIS
- 7E KSNS2 = i+
%@)ﬂ KSNS2 E’Jﬁ%ﬁ Eﬁlﬁ VEN = VDIAGiEN =5V y VOLﬁON =GND 74 85 96 mA
(WA E)
roy N —/ & o AR
Ksns ARSI L - A v AG ) lour = 2A , VoL on = GND 1300 AA
lout/Isns -
o \/T\:“ _ f;.—mj; B \T:H
Ksnsa FELILARE I L - R R A I lour = 30MA , VoL on = 5V 2.6 AA
lout/Isns -
| = 7A 5.38 mA
out -6 6 %
| - 6A 4.61 mA
ouT r 5 %
| — A 3.0 mA
ouT = ) 2 %
o on 1533 mA
ouT = 2 2 %
. . . . Ven = Voiag en =5V, B 0.764 mA
Nroy 3 3 c4r=g ! =
Isns FEL VARSI PR RIS VoL on = GND lout = 1A ) 7 %
| 500mA 0.380 mA
=500m
ouT r 5 %
| 200mA 0.150 mA
=200m
ouT 10 10 %
| 100mA 0.073 mA
=100m
ouT 15 15 %
| 50mA 0.034 mA
=50m
out 25 25 %
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Vg =6V £ 36V, Tp= -40°C & 125°C ( BRIAESA UL )

¥ RS A BAME  BAME  BNME| B
| 40mA 1.62 mA
= 40m
ouT r 5 %
| 20mA 0.833 mA
=20m
out -6 6 %
0.404 mA
IOUT =10mA S
o FERIEER BRI | Ven = Vome en =5V, 10 0] *%
N EL I R JEE VoL_on =5V 0.161 mA
IOUT =4mA
-12.5 12.5 %
| 2mA 0.0800 mA
=2m
ouT 15 15 %
| 1mA 0.0395 mA
=1m
out 20 20| %
SNS 5| et
VDIAG_EN =5V 45 5 577 \
VSNSFH VSNS ﬁﬂll‘%% %%Z VDIAGiEN =3.3V, RSNS=ﬂ:E% 3.5 3.95 4.4 \%
VDlAG_EN = VlH 2.8 3.66 3.8 \Y
IsnsFLT Isns MR e P VpiaG_EN > VIH DIAG_EN 5.8 6.4 mA
Isns i e HLSF
IsnsFLT Esr;s AT (RE Vpiag EN > ViHpiac EN | VDIAG_EN > VIH,DIAG_EN 53 6.4 mA
IsNsleak Isns ¥ FLIAL Vbiag_en =9V, IL = 0mA 1.3 HA
8 B RS U o T
Fﬁ';ﬁ%ﬁ/‘] Vs f(% ( Wizk VDIAGiEN =3.3V 5.8 \Y
Vs isxs  |A B. C.D)
S8 R 1) RGO i e Ty
PRyl - V =5V 6.5 \Y
REFTAR Vs AR DIAG_EN
SE B R TR IR A T R
Vs Isns i Vs &8 (JRA Vpiac_en = 3.3V 6 v
E)
T 2% Sh B A 1
SRWPIRAS % 7738 (OL)
V Ven =0V, V =5V 1.5 2 2.5 \Y
OLLOFF | bt [ EN DIAG_EN
FWPIRZ T 7748 (OL)
R . . Ven =0V, V =5V 120 150 180 kQ
OL_OFF G P 8 -z L BEL EN DIAG_EN
KIPRASTFRE 5128 (OL)  |Ven =0V, Vpiag en =5V, # Vs - Vour < VoL
toL_oFF S L T g B gt T o - 480 700 us
- o T 0 Bk b B ) N, BRI T tor. T EI T ER f1d0.
M EN FEEITHAH _ , _
toL orr 1 |OL_OFF fil STB fint | VEN= 3V £ 0V, Voing ey =5V 310 700 s
- il loutr = 0mA , Voyt = Vs - VgL
}‘)\ DIA_EN J_ﬂ'%ﬁﬁﬁg VEN =0V VDIAG EN = oV E 5V
t _ It : 3 .
OLOFF2 | oL fil STB #4801 |loyr=0mA , Vour = Vs - VoL 00| bs
OL_ON 5| kst
ViL, oL oN  |HIANHEAK T 0.8 \Y;
ViH, oL_oN | FAI\ HLE = P 15 v
V v
IHYS, N LR R 282 mV
OL_ON
RoL_on PRI iz P BH 2% 0.7 1 13| MQ
I oL on |HANHFAK T VoL on = -1V -25 0 A
I, oL oN | HIAG P VoL_on = 0.8V 0.6 0.8 1.2 pA

10 ZZXXriRi
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Vg =6V £ 36V, Tp= -40°C & 125°C ( BRIAESA UL )

2 PR BAME  REE  BRAME| B
I, oL_oN | it N HLIL e P VoL_on = 5V 3 5 7 pA
DIAG_EN 3| jsit
VIL, biaG_EN | Hit N HEL AR B T2 1 fH 2% 0.8 \Y;
ViH, DIAG_EN | i\ HLE # HL T oA 2% 1.5 \Y;
s AR 270 mv
Roiac en | #B 4 ALEEAS 200 350 500 kQ
PG (A, B,

IiL, DIAG_EN @J‘ D%ﬁgf;a$ ( Voue en =08V, Ven =0V 08 bA

Y - iﬁjj)\ IR (E Vpiag en = 0.8V, Vey = 0V 2.9 3.8 pA
IiH, DIaG_EN | #i1 A FELIAL 5 HLT VbiaG_en = 5V 14 pA
EN 51 Bt
ViL, EN AN FEL A HL P T fR 2% 0.8 \Y;
ViH, EN LIPNGENE = T N 2% 1.5 \Y
Vinys, en | fi\ BRI i 280 mv
Ren PR o e L2 200 350 500 kQ
I, en AN FLAR A T Ven = 0.8V 2.2 pA
IiH, EN N L 1 LT Ven =5V 14 pA

(1) FEURBRAE T Z AT AR B ROC R
(2) K=MK,

6.6 SNS Bf 45t
Vg=6V £ 36V, Ty= -40°C £ 125°C ( FRAEAB UM ) « REBEF=RKISE.
2% \ WS | BME EE B B
SNS B 5 - FJ sl
VEN= 5V , VDIAGiEN =0V E 5V ,
VoL on=0V, 151 ps
touson | A\ DIAG_EN 9L hif iR by 1 Rsns = 1kQ , I = 1A
VDIAG_EN E"] 50% @J*%TTE ISNS E/‘] 90% VEN =5V , VDIAGiEN =0V f 5V s
VoL on =0V, 80 us
Rsns = 1kQ , I, = 50mA
F L O K 22 il
)»)\ EN 1 DIAG_EN f LA FF R r R e i Ven = Voiag en = 0V & 5V
fsnsionz | I Vs =24V, Rens = 1kQ , It = 1A 150]ws
Vpiac_en Ven 1 50% It ISNS 1 90% | S » TSNS L
t M EN [ b T T 46 B AR 8 I Ta) VEN =0V £ 5V s VDIAG_EN =5V 150 us
SNSION3 | ey 19 50% FI#45E ISNS £ 90% Rsns = 1kQ I = 1A
t M. OL_ON f - FHEFF I yoLon=0% 5V, Ven = Voue en = 60| s
SNSION4 ¢ 0, 2 ? 0,
VoL on 11 50% FFasE ISNS 1 90% Rexs = 1KO . I = 6mA
t ML BRI (< IksNs2_EN) Bf2E ISNS VoL_on = Ven = Vpiag_en = 5V 60 us
SNSIONS 1 4y 90% sz i I Rsns = 1kQ , I = 100mA % 10mA
t ML B BT (o IksNs2_DIs) F#45E ISNS | VoL on = Ven = Vpiag_EN = 5V 60 s
SNSIONS | i1 90 ftg 5z i il Rsns = 1kQ , I = 10mA £ 100mA
t Y, =Vegn=V =5V
DKGSLNSAD'Sf IL (> IksNs2_DIS) e fty i Akt . Rg;—soi‘ 1k QEN, 5 L 1OmA Z 100mA 30| ps
, . Ven =5V, V =5V E OV
¢ A2 L O R S EN » VDIAG_EN
tsnsiorr | M DIAG_EN (¥R B FF 4 (1 Fee i ) Rens = 1kQ . R, = 480 20 us
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Vg =6V £ 36V, T;= -40°C % 125°C ( BRIERNFUH ) - REETMKNSEL

S TR B/AME  HEE  BNME| B
¢ BB R b F TR B Bk % H 15 8 4E | Ven = Vbiac_en = 5V 20 S
SETTLEH | 1ty 90% ffyfa s i i) Rsns = 1kQ | lout = 0.5A % 3A H
¢ NGB R 4 i L 1 R AT 4 52 | VEN = Vblac_EN = BV 20 us
SETTLEL | fl 1) 10% foRasE il iAl Rens = 1kQ , lout = 3A % 0.5A
HF VS-VOUT>2V ffi#& 5 VSNSFH i
Il ] Vpiag_en = Ven = VoL on = 0V £ 5V
triMeouT M EN. DlAG_EN il OL_ON 1 TR RSNS =1kQ , IOUT =5mA , COUT = 245 us
Voia_en Ven VoL on 19 50% | VSNSFH 1) | 50uF
TR 50%
6.7 JF ot
Vg =24V , T;= -40°C % +125°C ( BAERH U ) , Cour = 22nF
SH RS A /M HAUE BNE Ry
SIEIER ] (RE/BHL, A AL |Vs=24V, R.=48Q EN 1§ 50% = 35 55 us
B. C. D) VOUT [f) 20%
. SEIERN A (SR E RSN, B Vs =24V, R =480 EN K 50% % 25 45 us
DR AA.B. C.D) VOUT [f) 20%
SHAERM (K EIREISE | B | Vs = 24V, R =48 EN [ 50% & 49 60 .
AE) VOUT 11 20% M
N Vs =24V , R, =480 EN [ 50% %
S 7 FE AR ,
t KIWTHEIRI A ( fRAS AL By C. D) VOUT £ 80% 35 50 us
DF
T, Vs =24V, R, =480 EN [ 50% %
EIR IR
Sl HEIR I 1] ( fA E ) VOUT B 80% 40 55 us
SRk VOUT 7§54 \F:S B ig\é Vour 120% £.80% , |, 0.7 0.95 Vis
=
= ¢
SR VOUT TR iR Vs =24V , Vour ) 80% % 20% , |4, 08 12 Vis
R =480
fmax K PWM *ﬁﬁi 1 kHz
. Vg =24V, R =489Q , EN {1 50%
t S (B4 A. B. C. D) 2 VOUT K 80% 55 75 us
ON
e Vs =24V, R =480Q | EN f 50%
S (fAE) BVOUT i 80% 69 96 us
AP Vg =24V , R =480 , EN {1 50%
ST (BA AL B. C. D) BVOUT i 20% 60 70 us
forr Vg =24V, R =489 , EN ] 50%
N2 < - S - y L - ) N 0
RIS F] ((HA E ) % VOUT 111 20% 60 80 WS
FIEARWIILE (A AL B. C. 1ms 5l [ S AF ekl Vs = 25 45 us
D) 24V , R, =480
tontore 100ps S ATFXAAEIKTT | V
> S = MS ~FIHERAY K1 He , Vg =
SAKHTILA ( FA E ) 20 Ro—ase Fep. 5 68 us
200us fEfERkil | Vs =24V, R, =
Apwm PWM H& 5 - 73561 2k Fa i 480 -15 15 %
F = fmax
N N Vg=24V , R =89 , 1ms fikit
E S [T =N -
Eon FIEMRIRIT KRR 1 VOUT M VS R 20% % 80% 0.5 mJ
. X . Vg=24V , R =8Q , 1ms fiknl' ,
7 01 1 15 i B A .
Eorr SR IR (¥ T 5% e B VOUT M VS I 80% % 20% 0.25 mJ
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6.8 HLAIRHE:
45 ” 45 >
— 65V P, — 02A /
— 135V — 6A
R 40| T 15y R 40
g 375|— 24V g 375
£ — 275V /’ E //
© 35— 36V ® 35 v
< // < /
8 325 8 325
k] d ® 7
3 30 / 3 30 e
4 r 4 /
5§ 275 // § 275 //
/ /
25 7 25 L~
P ~
225~ 225 |~
20 20
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
lout = 0.2A VS = 24V
E 6-1. @M (Roy) 5RES VS HIFHERKRER B 6-2. SiB A (Ron) SEEM AR BIAKIRER
0.9; . — T 6.5V /
0.98 |——. | —_—_——== 06| ___ 24V
0.97 == —— _055[— 28V
< 096 < os| 3¢V /
E I = .
= 095 —— i 2 045 //
c I | o .
§ 0.94 - g /
5 0.93 — a 04 / /
© o092 2 035 /
c
g 0.91 — 65V 3 /
2 09 — 85V s 03 — /
3 089 188V @ 025 —
088 : 18V > | _— |
24V 02—
0.87 — 275V —|
0.86 — 35V 0.15 [ ——
0.85 0.1

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

Ven = 5V Vpiag_EN = OV
& 6-3. k8 VS SINFBIRMEA BN (g, vs) SHRES VS BERK

A

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

Ven = 0V Voiac_EN =0V filgA& A, B. C. D

B 6-4. k8 VS B HIERAHLEIR (Istey, vs) SIRES VS MK
HIRR

0.9
0.89
0.88
0.87
0.86
0.85
0.84
0.83
0.82
0.81

0.8

6.5V
12V
18V
24V
36V

OFF State Quiescent Current (mA)

-40 20 0 20 40 60 80 100 120 140
Temperature (°C)

Ven =0V &N

[ 6-5. R E VS M\ HVEHI B RAB B (lqore) SEER VS
HERXR

Vpiac_en = 0V

354
— 65V
35.1 — 18V
34.8 \\ —
z 34 — 275V
= \
] — 36V
2 345 ~ — 36
L. 342 TS
% 339 N
[a)]
c
9 336 ~~
2 333 B
33 ~
N
327

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

R, =480 }i4 A, B. C. D
E 6-6. SEIEIRAT A (tpr) SHEES VS HIERHIXHR
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6.8 HLAVERE: (42)

& 6-11. JHERTE] (ton) SEES VS HIERKIRF

49.2 40
| Y o ———
—_ 36 I
7 48.8 \\\kv\ _ 2 ; - =
aE) 48.4 Y g 30
= E 28 -
> 48 = 26 L
2 3 ul—T
o 47.6 — e 22
c — 2 20 o5y
g 47.2 6.5V Ié 18 - 1éV
5 18V \ 16 — 24V
= 46.8 24V 14 — 275V
275V N | 12 — 36V
36V ——
46.4 10
40 20 0 20 40 60 80 100 120 140
-40 -20 0 20 40 60 80 100 120 140 Temperature (°C)
Temperature (OC) R, =480 JiA A, B. C. D
R =480 ik E I 6-8. SMTERM A (tor) SRS VS MR FIMXR
B 6-7. SHEILER ] (tpg) H5IRES VS HIERKIRR
72
2 40 I R e N I R— 64
g 60
o) I
£ 36 g 56
= o 92
= 32 E 48
= [
8 L 5 44
= 28 T § 40
2 24 sV = 36 — 65V
5 — 18V 32 — 18V
=20 — 28 — sy
24 2
16 36V 20 36V
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (*C)
R =480 Jik E Rp =480 fiA AL B, C. D
L=
[l 6-0. XWHEREE (tor) SEES VS HUERIMER i 6-10. FHEATH (ton) SIRELS VS REERIHIXA
79 70 —
65— —
—_ 68 60 |=————1 ——
ig./ 64 o~ 55—t —
"E’ 60 E 50
= £
;o : :
& 52 £ —
5 65V = 35 — 65V
= 48 18V 30 — 18V
24V — 24V
44 275V 25 — 275V
36V — 36V
40 20
40 20 0 20 40 60 80 100 120 140 A0 O A ey 10O
Temperature (°C) R =480 4 AL B. C. D
R =480 WA E

Bl 6-12. KBTHF A (torr) SHEUES VS HERIKIRR

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS2871C30

English Data Sheet: SLVSGD3


https://www.ti.com.cn/product/cn/tps281c30?qgpn=tps281c30
https://www.ti.com.cn/cn/lit/pdf/ZHCSO18
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSO18B&partnum=TPS281C30
https://www.ti.com.cn/product/cn/tps281c30?qgpn=tps281c30
https://www.ti.com/lit/pdf/SLVSGD3

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS281C30
ZHCS018B - DECEMBER 2022 - REVISED AUGUST 2024

6.8 HLAVERE: (42)

68 0.95
0.9 =t
64 — __ 085
60 ——— 3 o8
% 56 F 2 075 =
3 £ o7
= 52 © .
o € 065
£ 48 3 o6
= 44 ® 0.55
5 40 R R
E 36 = 04
— 65V 2 . —_— 18V
— 32 18V g 0.35 —_— 24V
28 24V 0.3 —_— 275V
—— 275V 0.25 — 36V
24 36V 02
20 40 20 0 20 40 60 80 100 120 140
40 -20 0 20 40 60 80 100 120 140 Temperature (°C)
Temperature (°C) R, =480
R, =480 J A E 6-14. VOUT EFHE#K (SRR) 5IRES VS HEAMARR
& 6-13. XWTHT ] (torr) HIREES VS BERIRR
N = 1480
_ s < 1460 _IOL(J)_T1 A
é 0.9 § 1440 :?.iA
@ 08 % 1420 —2A
g — 4A
14 NS
= 0.7 . 1400 — B6A
2 £ —7A
92 06 T 1380
2 S 1
< 0s : 360 —
- & 1340
3 04 — 18V 2 a0
~ 03 — sy 3 ——¥
. — 27. &) [ ]
s 1300 i i
0.2 1280 — —
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140

Temperature (°C)
R =48Q

& 6-15. VOUT TR (SRe) HIRES VS RIKRIKRER

Temperature (°C)
VS =24V

B 6-16. FRKILL (KSNS1) SRS BRI KRR
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6.8 HLAVERE: (42)

Current Sense Ratio - KSNS2 (A/A)

25.9 IoUT
— 1mA
25.7 — 2mA
— 30mA
25.5 [~~~ —— 40 mA
25.3 — ]
25.1 ]
\\
24.9 =
24.7 = —
245
243

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

VS =24V
A 6-17. FBIRALIIEL (KSNS,) SIS RRARAKRR

Current Limit Ratio - Version B/D/E (A/kQ)

104

10 kQ
103 25kQ

50 kQ
102
101
100 [

™~ —
98 T~
97
40 -20 0 20 40 60 80 100 120 140

VS =24V

&l 6-18. EEUMIRAIH (KoL) FEES Ruw AKAR

Temperature (°C)
WA By D. E

16

HERXFIRIF
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7TSHNERR

l l
| |
| |
| |
Ven™ | I
' 50% 50%

Vour

<
<

Ven FILTHAT B 1Ry 100ns.

B 71, FFRuE M X
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MR = T R AEENE. BEAh | BEibn] DUl g/ PCB GELR . SER S R IR — MDA Bk 118 RS
Ao AR AR AT LA P FS R BR A o AN A1 S B AT S L IAE R AL ) AL
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SNS1 SNS2 Shutdown 30mQ
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SNS_FLT—p > . ouT
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8.3.1 L1EfE=

AR A TAEBE RO IEF B, Wi ohse ) B R R, RS A 2 W D B A ML 2 AR LASE AN
WS W BE U SOEH TR A Ay By C. Do R RGH TFHECWRATTEE , WIAHL AR /NT 500nA H
EN 1 DIAG_EN &t TR . iR RG & ERWRRAS 12, W FHLHER KL 0.5mA , H DIAG_EN 47
P . IEVER, EREASHUEER  FEIN A FRET H t > tgraye tstay AU HTI G kb i 1] | AT
o fil R BT PWM JF 26

XFE A, Bt RMi A SRR, 25 EN ORI, TH AR N looFr)-

DIAG_EN low and
EN high to low
t> toff,deg

Standby Mode
EN low, DIAG_EN low)

Normal Mode
(EN high, DIAG_EN low)

EN low to high

DIAG_EN high to low DIAG_EN low to high DIAG EN low to high DIAG_EN high to low

EN high to low and
DIAG_EN high and

t> toff,deg

Standby Mode
with Diagnostics
(EN low, DIAG_EN high)

Normal Mode
With Diagnostics
(EN high, DIAG_EN high)

EN low to high
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8.4.1 }EHIHTEIRIZ I

WHEBSEEL T R DI RE |, Jo /i — P AHE | BIT SEBLSE 47 1 S ME DN BCRANEHERG 2 . FRIRLBE A TR 6t 1/
Ksns TSI , A SNS 5| EIF1 GND Z A7 HIBH 2 |, 55T SNS 51 ERy .

Ksns it LIRS R I HLAL 2 bl o FLURFE P 5T Kons FORGREAERASE S I8 1 i AT FLiR Ll . AR PRTE AR
PR AR RAE |, BRI R 2 B O AN AT SR A

SNS 51 i b i i K H H R B EH AL 2 Vansrn , BPRBR RSP . N TR ZEEA S T RE T LURZ B E | Tl
oK N DIAG_EN 5| I 5 SNS 5 J1 1 iy 5 oK F R A AH OGBS DIAG_EN 4¢ T Vi Al 3.3V 2 Ji]
| SNS 51 K% oA ~3.3V. {HS2 , i DIAG_EN Ef LR T 3.3V, N#f& SNS HJE Vonsen B
EREFZHE (@l 5V ) o XFENUE R A DIAG_EN A2 Wit i) GPIO Hi 4 K Hzalr [R) — fl 4 il &% 4 v 2
ZHIEN ADC HE. Bt , af PR P I HFHAE Rons , PAUR AT REMLY K R G0 A 75 I & B FLIRVE Rl o AR B8 v
FRIESE Rons Ho X T RAF LM E 1 /N AR 1 oap,min » A AT Rens 1H32 ADC fi/)h Al #5252 Hi Ik
Vapc,min PRl Al 185/ Rens H L AU TR Vens BUEAST Vonsen 1 , PME R SR LLA € Hif% . 8 SNS
Sl R T L LR L oaD,max X Rens 5 Vensen Z I ZEEHR AR EHRIE Vyre REHREHRSGHE , HIRE
B, DME SRS R A i ok S L. It , RSNS RIS/ ME W Fi5E Vansen 5 VHR 22, T LS I HL i bl
Ksns , ZAJE R LL R G0 75 Z00 & 1K B K A 3R I oap maxe ML AT R 1 B
Vapc,min X Ksns / 1Loap,min = Rsns =< (Vsnsrr — VHR) % Ksns / ILoaD,max (1)
Current Sense

Voltage VsnsrH
ADC Full Scale Range, Vapcmax oo —

Max Measurable Current|—"——~___ =~~~ =~ | __

Max Nominal Current}—m — — — — -

|
Normal 1 |
|
|

Open Load Current, Vapc min — - _|_ —_—

/

>
Sense Current

&l 8-2. FLJRUASH 51 L By R RO

ARG EEIU K B I oaD,max i 2R T FULIRAEBRE , DOy — B R BR 1 BUE RS | Vs RSN Vansrre
HEA W )RR AR T 7A, DABOR FRLIAAS D H AT A
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[eo >0
E Qaux
OL_ON&DIAG_EN

lour lour

K5N51 KSNSZ

IOUT
——
DIAG EN Voltage VsnsrH glﬂ
— Scaling Current

Clamp

&l 8-3. YRS HU A L R Rl T AR
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8.4.1.1 Bk BRI

FERELE N o ZERUR S L IR B AT RS A PR VR RS N Xt T X 7 552 R S ORI R a7 i (T B SR AR (B
£2) ) BREE, PR —PhEL , TPS281C30x Sl 1 SAB AL |, (57 P EAE7E 6mA il 928l £30%
(¥ . 24)5 ST (DIAG_EN=HI). OL_ON = HI H I oad<lksns2 en I , FHE A, T S0 DUXFhmps B
AT TE RS FEAS I A T Sl IR AS I 48 e B AR B, DA AR DIRE B2 . n R AT SR 8 i L 40mA |, TI
FEUH P BB OL_ON=LO Re&EFH bR A2 320K 2By 1h A T 58 i (R D FERUIRES o

EHABEDLR |, BIHNFIREI SRR |, B RS A RETCIE R e ok Xt SNS 4 FLR AR AL e o 06T Rl
W, R 1k DA BRI T I = T R AR BOIR S . TPS281C30x #r il 4 VS-VOUT 4% i 7 #4545 /0 T
lksns2 Dise WER GBI Iksns2 pis » FET RIBHAHIK R B RARHEIE | Jf HOR 2R s BE A A . Xt 3
| nFAULT BENE R, VR H ok BRI =0 W 2 F 155 . K OR DR Bl T v DUk O Th R B . Btk
2, F P B LA OL_ON B4 PWM |, DIZE R e BEAR X 3E — 25 58 PR P M PR oh R Ha ket

AR, BB PRIA R TR EE | ME4R A IILL | T ADC 5 BB H R R , R4 ADC i) i Xk LA v i
BRI EHR. B, FH RSNS=1kOhm HH AN A 1200 B, 6mA | gaq E AR ~5mV. XFT 10
£ 5V ADC , 5mV #iith#5 = T 1LSB (4.88mV). X Joikfe it /2 08 s Bk vl & ADC X —HUR , JF Hrlfe
B R R .

Rt 9 2 AT ADC 43 3% 28 SR 7 ks B MR X 3 47 I v i b A UMIS A 30 i, TPS281C30x 4
AL I B PR 24 an RAT I LGy 24 HAE mRs ER AR U T ig 4T, WA RSNS=1kOhm ], BMA | oaq #43E
N 250mV. X AHE A 10 £ ADC , iXA12%F 51LSB [#E , HEX T 8 iz ADC , Hitii#ift > 12LSB
FIA .

B S B ARSI A i DR A2

R 8-1. BT

K4 EN VOUT [OL_ON |[KSNS |sNs |FAULT |45 wE
L L L 1200 0 PSS NG
EH o
R H H L 1200 | % | s E¥
Ksns1
JA R x50 il Lt LSz 3 ek B A
Bk B A 3 } S P
AR H H H 20 | load | g | W RBBTHEAMEE
IE#IB4T Ksns2 ILoad<Iksns2 EN » 1Bt FAULT fRF¢
P o
a2, ﬁt‘ g?
B ‘ FAULT B9 R i F SIIRERRIRT
ek A H H H 1200 ILoad/ L s i 56 F e by IKSNS2_EN =
TR Ksns1 Load” !Ksns2_DIS i =/ R SN OL_ON HRI%E LO
A 8
IR .
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ILOAD(l)
4 ‘ : : ‘ 1
o fo ] T It mst
KSNS2_DIS
» Time (s)
OL_ON(V)

A

> Time (s)
FAULT(V)
A
; H H » T
1 ‘ w ! — Time (s
SENSE(l) , | i | | 1 (s)
I SNSFH -
SNS = 1/KSNS1 | SNS = 1/KSNS2 SNS = 1/KSNS1 SNS = 1/KSNS2 3 SNS = 1/KSNS1
p e > > > > Time (s)
. High Accuracy . High accuracy Invalid Range due to
StagﬁagsteLnémg Sensing i:igdglr-d gi‘rl?gg sensing enabled with OL_ON=HI and
= OL_ON=HI - OL_ON=HI ILOAD>IKSNS2_EN

& 8-4. EiRE AR FAULT 57

8.4.2 W4 FEE R H

ek R A LT PR A P S B e P SR TR R B A IR R Y b4 | IR T LU b PCB FE L
RS ROT AT — DN Th R G AR TTE RGURA

P PR AP T ARG ThAE , AT I SRR B Th R FET BN . A PR IR 7E e (8 , ¥ SNS
S LR % Vensen » I8 FAULT SHAIE A R EMENIZ Wk S . A FRLIA PR 1 BB

Copyright © 2024 Texas Instruments Incorporated TR VR 25

Product Folder Links: TPS2871C30
English Data Sheet: SLVSGD3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps281c30?qgpn=tps281c30
https://www.ti.com.cn/cn/lit/pdf/ZHCSO18
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSO18B&partnum=TPS281C30
https://www.ti.com.cn/product/cn/tps281c30?qgpn=tps281c30
https://www.ti.com/lit/pdf/SLVSGD3

13 TEXAS
TPS281C30 INSTRUMENTS
ZHCS0O18B - DECEMBER 2022 - REVISED AUGUST 2024 www.ti.com.cn

o HMERET G AR IR PR - — AR EPH RS Ry v T BEE IR R . MR S B R 1o ( HR IR PR AR
18 ) B, FIRRSERIA N N Vs FEEMIB BT I, WTSEEl Vps HUEET . WEMHE , Byl Tie
{8 ANV YmFE HL IR PR B AL T AR BE S F W B FE R PR B A
BEAN AT LS B ILIM 5B B PR B A GG . X AT RAAE N A ThE .

o NERERPRE ¢ 1w T R IS R M - G0 S AR LA PR AR H R BRER 1 T A R, DU P R A
PRI B ER , JBH N 0.5A. 7ER BT IER: UL K PCB L3 Ayl |, Xl w4 h&

EEH IR

4 Vg I B EN My s Fis P B R ] (Iimonom) FIAMS AT 4 RE FL IR BRI R UG 28 2. ( ILm RIAMEE T

FEL I B 6610 1)) AR P A Sz o EL R PR ) o FELYAE PR 1) B A 501 S AR e 0 ik i 1] 2.5 1 s

THER , RFHEMNE (X2 SEEHM GND fRE IR GND 2 8] & A B PR ), T ILIM 5] 0 205 2844

GND #&E#. AR 2 ki85 Ryme

Rium = KeL / el (2)

T T ik B R L (24 Vs AN R, I H RN R BRI ), JFIAPRIE N N AT 5L
BRI E AR BR A PR 1 OGS . AR A D R RE Sy, 88T DASI I SE A A TR A R RE

8.4.2.1 RN ERARY

TPS281C30 #Athth F g tre" , LA ORAS P AEFE M BR AR SE ST BRI BELIE R RIS, ATV e R ™ 2 e Yt s
MRS B ILIM SRR I, iZ a5 AF#RBE PRIEAE 125°C TR ft ik 36V s, M B ik e A= Je e =
.

FIRES AT NIRRT TPS281C30x 7t & A J i H A8 A Ak T il RS e i i RN 14T . 8 Sl
FET 5¢4a IR, Bz e M58 |, Bk, A TR ph 2 2R &), Z8AE T loyer IS BRI Bk
AR, IR PUE PR BERS |, AR SLRIOCH — /NBER ] AR S ERT S, R MBS e
B AR B (IoL_enps) BT R HIRETAL R 1o HOF. SRS, A MF 20 s AR FRE A 7R R Fs AT R ), B3]
IEFICWHR T | Ak 22 4 kW

Current (A)

lover=====—p———=—"—=— == - - — -

lcL_enps|

Thermal Shutdown

»Time (s)
K 8-5. FEREEBITH

HHAT AR T AU AERMN S BAB R & T oL BIMER TPS281C30x MAT . HRTT & m T 15 P
1 oL uineke 2RJE , BLVRIRES B R 30 , HIRFEE 1o A
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Current (A)
A

loL ENPS|— — — = — = — — —

leLinpk|—==========—=~——

1

INom

‘Thermal Shutdown

» Time (s)

&l 8-6. AT H
TEFTE XA, WiBHOCWT &2 2r , nTLEEHAT. KEIE RIS B P A 2 7 K gs 240 KUK 577 i o] 58
4 ] R
8.4.2.2 BHARE

FL 70 L L PR S T AR BN T SR B, DA AR AR IS AT B IR R . TR, T R SR —
A5 AP OCEE “ 37, Z BRI Y B A, (HSERR B R DU HURR S e PR AR A

Power Supply
|—r,VS
Quan
— [ EN
Gate Driver

| _ KCL
cL= o -
Rium ILIM Current Inowm =

Limit 1 > o Raman + Rioan
GND VOUT LlJ
Rim —
lor = Croan X dVps/dt Clomo < Riomo

Vs

K 8-7. ALY

HLER AN TPS281C30 #3H 1] IS Fr iR LI FL UL Inome X AT EAREEFAMBSE R , T2 AR RE A8 70 3R
Roya , K TPS281C30 ) RON 5 INOM #H3fe , fhn EAEGIRE , WAL EART HOCWHE , W8S 1F AT BLAE1Z 6
WA TBAT. ARIITHERRE] , SN

PR 58 AN BRI R A AR T LA & 7e i, TS8R AN . XA, R/ LR
HA B ) A AR RO T, T 5 PR 25 25 SR BB 11 B 8 11 PR R JBUCKS 72 TPS281C30x KW A T 4 % R 3 U . 1R
e HA R s R R EEEPT , TPS281C30 KA Wi E R T2 10 ; 2R , X T RZHNH , KRG Wit
M PR TPS281C30x 11X HL 75 #% 78 HL I A2 R AR RS T .

fif Bl TPS281C30x HFAH A AR | 5 HA = R BRIJT AR EL | BEWS DL EE AR ARV FeR 45 A 4% 70 fL o IX AR AL
IC AR HL R R R LA 2R AR KIS (R A R Se e . SRTM , O 1 SR PR Hh /D J5 Bl i Hh I — 3K 1
FEHLIE] , TPS281C30 SEH | i RA R AT Ay ik (R VA PR AC BRI . 24 EN S1IRIAR s f - BT JS e
TEORI, SR IR 1 R EL BN 1um_sTarTup » FFZEINTEN 1M sTarTUP DELAY. TEBLIEIEHIIE] | AL
W R R R DL T o SR B AU VR RO A, IR HORE BE ik FAULT  BAB 1E AN b 5 0 g B ok 5 o 7E
ILIM_STARTUP_DELAY J5 , IR ERAEIR] g , MR Ew T
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Current (A),
A

ILim_sTARTUP

ler

» Ti
<_|LIM_STARTUP_DELAY_>I ime (S)
Voltage (V) |
A |
Ven|- J
|
|
|
|
|
I > Time (S)
Voltage (V) |
4 |
Veaur - - ——
> Time (S)

<_tFAULTJSLANKING_’i
& 8-8. JRIFE AL FE
FEL VA IR i 652 v BT P00 48 RS T FEL AL ) 3 R 8 X 3 6 et S BN PR AP AN [R) ) R Bt 34
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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 ©)
@ )

TPS281C30ARGWR Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30A
TPS281C30ARGWR.A Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30A
TPS281C30BRGWR Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30B
TPS281C30BRGWR.A Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30B
TPS281C30BRGWRG4 Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30B
TPS281C30BRGWRG4.A Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30B
TPS281C30CRGWR Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30C
TPS281C30CRGWR.A Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30C
TPS281C30DRGWR Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30D
TPS281C30DRGWR.A Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30D
TPS281C30ERGWR Active Production VQFN (RGW) | 20 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30E
TPS281C30ERGWR.A Active Production VQFN (RGW) | 20 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 28C30E

@ 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.
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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. 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
TPS281C30ARGWR VQFN RGW 20 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
TPS281C30BRGWR VQFN RGW 20 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
TPS281C30BRGWRG4 | VQFN RGW 20 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
TPS281C30CRGWR VQFN RGW 20 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
TPS281C30DRGWR VQFN RGW 20 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
TPS281C30ERGWR VQFN RGW 20 5000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
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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)
TPS281C30ARGWR VQFN RGW 20 3000 367.0 367.0 35.0
TPS281C30BRGWR VQFN RGW 20 3000 367.0 367.0 35.0
TPS281C30BRGWRG4 VQFN RGW 20 3000 367.0 367.0 35.0

TPS281C30CRGWR VQFN RGW 20 3000 367.0 367.0 35.0
TPS281C30DRGWR VQFN RGW 20 3000 367.0 367.0 35.0
TPS281C30ERGWR VQFN RGW 20 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGW 20 VQFN - 1 mm max height

5x 5, 0.65 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4227157/A
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RGW0020A

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

T
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[ R=S

PIN 1 INDEX AREA —

1 MAX

0.05
0.00

16X[0.65 |

Sk sy S et p—— |

[13.15£0.1 ——

PIN1 ID
(OPTIONAL)

|- NTYP

|

11

C
C
,,,,, #?L,i,A,G+
C

4219039/A 06/2018

NOTES:

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. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RGWO0020A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

(4.65) (2.

(R0.05) TYP —|

11
[ 20X (0.31)

20X (0.75)

TYP L (1.325) —{10

SYMM
¢

LAND PATTERN EXAMPLE
SCALE: 15X

0.07 MAX 0.07 MIN
SOLDER MASK
ALL AROUND ‘* ALL AROUND t OPENING
| | —/7
|
|l

)
EXPOSED METAL —_|| [+— METAL
|

/— EXPOSED METAL
|
SOLDER MASK / ("N METAL UNDER

OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS 4219039/A 06/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. 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.

INSTRUMENTS

www.ti.com


www.ti.com/lit/slua271
AutoCAD SHX Text
 

AutoCAD SHX Text
 


RGW0020A

EXAMPLE STENCIL DESIGN

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

(R0.05) TYP —

| 2X (0.785)

# SYMM
[ S
)

et

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

SCALE: 15X

I
t 20X (0.31)
20X (0.75)

75% PRINTED COVERAGE BY AREA

4219039/A 06/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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