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6.5 A4
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So@E kA (IN - OUT)
Ron SRS HH lout = 12A, Ty =25°C 3.5 5.55 mQ
Ron SR A loyr 128 Ty = -40C E 61| mo
i PR B B R (IREF)
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Copyright © 2025 Texas Instruments Incorporated TR 15 7

Product Folder Links: TPS1685
English Data Sheet: SLVSHA1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1685?qgpn=tps1685
https://www.ti.com.cn/cn/lit/pdf/ZHCSRW3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRW3C&partnum=TPS1685
https://www.ti.com.cn/product/cn/tps1685?qgpn=tps1685
https://www.ti.com/lit/pdf/SLVSHA1

i3 TEXAS

TPS1685 INSTRUMENTS
ZHCSRW3C - SEPTEMBER 2024 - REVISED AUGUST 2025 www.ti.com.cn
6.5 BN (42)
-40°C < T; < +125°C, VIN =Vpp =50V , OUT = JF# , Ry = 9312 , Riyon = 2.55kQ , Viger = 1V, FLT =33k Q L
% 3.3V, PGOOD =33kQ EF:%E 3.3V, Coyt = 10uF , Ciy = 10nF , dVdT = J1# , ITIMER = 7 , Venuvio =2V , TEMP
= JF#% , MODE = JFi#%. ( Frfa H s L GND NFEdE (BAERH Y ) )
S WREZ M BME  HAME  BKE| B
AL 284825 (ILIM:IOUT) 5 IOUT fa] | #4-ab TReiRE (PG BEAf
G
ILIM(LIN) 1% . M) loyr = 12A 17 18 20.6| pA/A
- ; VOUT > VFB , GHI &%
| e Ja s I R (Ipeak) % VI:I§60V HAX 0.5 A
Ve iR H R 2 \Y;
B BRI A R AR (IMON)
, e BT RGERS (PG BNA
GimoN L WA 2244 25 (IMON:IOUT) %) AT 12 < loyr < 20A 17.7 18.18 18.49| pA/A
GimoN HL WA 2248 25 (IMON:IOUT) %Wmﬂ%‘?““}; (PG EAH 17.4 18.31 19.1] pA/A
X))  lout = 4A
RS (ITIMER)
ITMR ITIMER 3| B P4 50755 HRL L lout > locp , ITIMER | 1.77 2.2 26| A
Ritmr ITIMER 5] i Py 35 L4 B BEL 5 12.3 23 kQ
ViNT ITIMER 5| il Py &5 i HL & lout < locp 4.4 5 5.6 Y
AVitvRr ITIMER J i L lout > ltrip » ITIMER | 1.28 1.5 1.8 \Y
AVITMR/IITMR ITIMER ﬁﬁ(EEEEHELjEj(EE EEA()ﬁH: IOUT > ITRIP s ITIMER { 0.49 0.72 0.97 V/HA
AR
| FsE RS T I0E E OB R ( £88 |PG B AW H A % ( MODE = 83 A
FrT ) (1L TPS1685xA ) I )
| Fasg A T E B OB ( £88 |PG B i iFAH % ( MODE = 73 A
FFT 1 ) (TPS1685x) i)
| Feoe AT R E e Yo BE RE (328 PG & ~NEH-F ( MODE = J 65 A
FFT £E) (1% TPS1685xA ) #) T, =25°C & 125°C
| FRoE AT RME & Yo B AR R (324 PG E N&H-TF ( MODE = J 55 A
FFT F ) (TPS1685x) #) :T,=25°C & 125°C
| R RS N R e Pk Bk AR B (FhBhes |PG B N T (MODE = 105 A
FET #) (L TPS1685A0 ) GND)
| Fast IR F I B BRI (#0803 | PG BA ¥ (MODE = o5 A
a 1 ) (TPS1685x) GND)
SN LY B A 97 RSFT_SEL <95kQ , PG HANE
IsFT AT AR DR kAR R 7  MODE = 1 ) 38.3 A
105k < Rgrr set < 195kQ2 05 x
IsFT AT PR B AR HE A PG & ~N&EH-F ( MODE = JF |' A
i ) OocP
105kQ2 < Rgpr e < 195kQ2 2.8 x
IskT YR A PR B AR HEL IR PG B A& HF (MODE = L A
GND) ocP
205kQ < Rsrr sl < 295kQ
IsFT AT PR B AR HEIR PG & A& H#H-F ( MODE = J 2 x locp A
%)
205k < Rsrr sl < 295kQ 226 x
IskT Ay TR A PR B AR FEL A PG B A& HF (MODE = N A
GND) ocP
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6.5 S (42)

-40°C < T, < +125°C, VIN =Vpp =50V , OUT = H¥% , Rum =931Q , Rimon = 2.55k Q@ , Viger = 1V, FLT =33k Q b#;
% 3.3V, PGOOD =33k Q L#i#% 3.3V, Cout = 10pF , Cjy = 10nF , dVdT = H# , ITIMER = FFi% , Venuvio =2V, TEMP

= JF# , MODE = J#-.

( BT AT RS2 L GND Dy ( BRAE DA EHT ) )

SH MR B/AME  HAME  BAE| B
S e L P 2 92 305k Q < RSFT_SEL y PG Eﬁ\j 15 %
IskT ALY R PR AR FLR #4 ( MODE = JT# ) loc A
- e o o S pl 975 305kQ < Rgrr sgL , PG BN 1.71 x
IsFT AT R A PR B AR HEA #°F (MODE = GND) locp A
——- AT TR R B A I ( IR ) ;%“Egﬂ fi, PGOOD Jyfitrt 2 A
EFHR
Ron(acs) FEBBFIAE T Ron Vium > 1.1 x (1/3) * Virer 4.38 6.9 mQ
GIMON(ACS) =3 L 9T 79 IMON:IOUT Cify‘j HET, Viow > 1.1 x 1724 1849  19.84| uA/A
A A S R 5 R R A T R N
CLREF(ACS) E?fﬁ{}llﬁijﬁ%lﬂﬁ Iﬁ%uﬂi’{)\%}\w}!ﬁ%%]ﬂ PG E_j‘jl%] EEFF%?& 36.67 0/0
RYE IR ARYT (DVDT)
Gpvot DVDT #2 0.4V < Vyyg; < 2.4V 22 25 28| VIV
RpvpT DVDT 5| flIZE GND Ji i i FHL 500 Q
GHI
Ves(eHy LF GHIPG B N4 3t 1 G-S BIfH 7 \Y;
Ron(GHI) GHI/PG B 43 3Lt Ron 3.8 mQ
s R (QOD)
o \Y, Ven <V , - 40
laop B 3B R B i Tjsfq*’z;CEN = Vuvo < 17 22 25 mA
B EA BRI (TEMP)
Grup TEMP {4 ae 25 VN = 51V 2.6 2.73 3.1 mv/C
Vrmp TEMP 5| il H & T,=25C , Viy=51V 670 678 690 mV
ItmMPsre TEMP 5| i B it Viy =51V 110 119 133|  pA
IrmPsNK TEMP 5| i R ViN =51V 8 10 14| pA
T #LRF (OTP)
TSD Za o B o I BE T, EFF, Vin =51V 150 °C
TSDhys A S WTIR i T, T, Vin =51V 13 °C
FET BT RE 10
VDSFLT FET D-S E&E%lﬁﬂﬁ_l SWEN =L y V|N =51V 0.5 V
Vbsok FET D-S s 5 {4 SWEN=L, Vjy=51V 0.64 \Y
B 5k (IMON. IREF. ITIMER )
loc_skp UL IMON %G # % GND 38.3 A
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6.6 BiEHE O

-40°C < TJ < +125°C , VIN =VDD= 45V £ 60V , OuT = JZFE% , RlLlM =031Q s RlMON =2.55kQ s VlREF =1V , m =
33kQ [#i% 3.3V, PGOOD =33kQ L% 3.3V, Coyt = 10uF , Ciy = 10nF , dVdT = i , ITIMER = H# , Venuvio =
2V, TEMP = JTi#% , MODE = JTi#%. (A R GND JyBsdt ( BRAES T U ) )

BHK \ WA BT T
SWEN
RsweN SWEN 5| ) T 43 i il [ SWEN B fiE ¥ | 6.8 | o
W EFeoR (FLT)
RrLtB FLT 51 Rl FLT BN AR 6.6 Q
IFLTBLKG FLT 51 1 B i FLT BN F e -0.1 0.1 pA
BIRERREHS (PG)
Rpa PG 5| iz FLFE PG B NLH-TF L 6.9 Q
lpcka PG 5] fiis HL IR PG BN T -15 15 pA
6.7 M FPER

-40°C < TJ < +125°C , VIN =VDD= 45V £ 60V s OouT = }FE% ’ R||_|M =931Q RIMON =2.55kQ | VIREF =1V, m =33kQ
E#i% 3.3V, PGOOD =33kQ 4% 3.3V, Cout = 10uF , Ciy = 10nF , dVdT = F# , ITIMER = F%. Venuvio =2V,
TEMP = Jf# , MODE = JFif%.  ( Jr HEIILL GND NEAE (FRAEAH M ) )

S8 WREA B/ME HAUE BKE| BAL
. N N V >V, V & SWEN
tovp Job AR ) 7 s ] lOVP OVPR 1.5 us
. V >V ES)

tinsdly AR S\El\r;ll/ElJl\\l/L? UVLO(R) 16 ms

teer FE i A 2 S fos > Voscow % SWEN 214 ns

tser AT P (PR B 2 7 e lout >3 * locp & lout 600 ns

O | =15x| ,C
tirivER I 3 9 I ) :ﬂ% *loce » CimivER 0 ms
trriver S e tour = 1.5 loce » Crver 3 ms
e HEhERM S, FHER

trsT H 3h RS ( MODE = JF#4 ) 680 ms
B (MODE =

trec Al i A I 1 GND), SWEN | % 8.9 us
SWEN *

tene) EN/UVLO HudR U ikt ] 12 us

tswen(To) SWEN 1&g PAAA H BRod ik 2 35 us

tsu_tmR JA B s [ B SWENt % FLT{ 6.6 s
Vsp < Venuvio < Vuvio

tbischarge QOD JHHIHE ( Vour 1 90% % 10% ) Cout =0.5mF , V| = 872 ms
51V,

taop QOD fifg I 2% Vsp < Venuveo < Vuvio 16 s
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6.8 FFo4%
S b T R AN T S 9 B A 7 P B4 AR 5 | DA R Sl 2 SR RS . AT 7E Vit 31 54
2 RN AR LT RS, B Cavg 1IN , LTHERER (SR) Bk, HXE L 41 A
Pt (V) B4y . (R | SeMHERAN R I B T SR LA (Cour) FIFERFRFE (RL) B RC I IR13 %, TFC5bE (06 i 2
R R A 2% 1 T T P EL A7 i T 1 S P 2 R 52 A0 i U B 2. B S, 75 T (B L e T, = 25°C Il

'?%l"o VlN =51V y ROUT = 20000 , COUT =1mF

, THZ B AR R AR AL

¥ Cavat = 22nF Cavat = JTB& Hpr
SRon il BT EEER 87 80 Vis
to,on S LEIR 16.8 18 ms
tr TR A 478 525.6 ms
ton 5@ [A] 494.8 543.6 ms
to,oFF KIMFEE (ENV 2 SWEN | ) 1 1 us
tr I B [a] BT Rout A1 Cout s
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6.9 HAURE
5 8.6
g
4.75 / 8.4
/
45 // 8.2
4.25 A 8
g . - 5
= 2 78 — Rising threshold
§ 3.75 > 76 —— Falling threshold
@ >
35 7.4
3.25 7.2
3 7
275 6.8
-40 200 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
TA(°C) A
& 6-1. SUERESEERKRR & 6-2. VIN R EE BE SEERKXE
8.6 0.51
64 0.505
’ 0.5
8.2 0.495
0.49
S 8 0485 —— rising threshold
9 = —— falling threshold
> 78 o 048
o Z
a —— Rising Threhsold > 0.475
g 76 —— Falling Threshold o4
74 0.465
0.46
7.2 0.455
7 0.45
40 20 O 20 40 60 80 100 120 140 40 20 0 20 4(% (OC?O 80 100 120 140
TA(°C) A
. 5 6-4. EN VSD) | HEER
F 6-3. VDD /A RIE SR FINI %R Hl 6-4. T EN X8 (vSD) BHESEERARR
1.175 25.125
e ————
117 .
1.165
25.075 ~
1.16 //
1.155 25.05 /
115 . 25.025
< 1.145 3 //
a = 25
3 1.14 i i /
= rising threshold £ 24975
1.135 —— falling threshold :
113 24.95
1.125 24.925
1.12 240
1.115
1.11 24.875
40 -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
TA(°C) Ta(°C)
& 6-5. 31 K3 | (OVP) BIfE 5 ERIK% A& i 6-6. IREF 7 B it Sl BE R R &
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6.9 HLAVERE: (42)

2.044
21.9
2.043 ]\
21.8 \
~ 2.042 N
21.7 N
2.041 \
< 216 =
£ AN < 204
8 215 \\ E \
3 N & 2.039 \
214 \\ 2.038 \
213 AN 2.037
21.2 \\\ 2.036
211 2.035
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Ta(°C) Ta(°C)
& 6-7. QOD ji H i SR B R R & 6-8. DVDT H SHEER KRR
24.835 18.34
24.83 -
24.825 18.32 f—
24.82 /
24.815 // 18.3 /
_ 2481 v _
< 24.805 4 < 1828
E 2438 2
3 24.795 2 1826
© 2479 Y /
24.785 18.24
2478 /
24.775 18.22
24.77 /
24.765 18.2
-40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Ta(°C) TA(°C)
& 6-9. DVDT 3% 50 F R LR 6-10. ILIM ¥ 25 538 R 7
18.32 90
RE\ 87| Airflow(LFM) Pz
18.3 84 | — No Airflow A
/ ~ g1 | — 100 P
78 | — 200 L
18.28 / 75 300 //
< / 72 A
3 1826
e / 5 6
g —4A & 66 7
g 18.24 4 — 12A = 63 //
/ 60
18.22 57 —
54 |
18.2 51 o — o
48
18.18 45 [
40 20 0 20 40 60 80 100 120 140 42
TA(°C) 16 17 18 19 20 21 22 23 24
& 6-11. IMON ¥z 5IREH KR ] lout(A) )
K 6-12. RS HBHRFHRIKR (Ta =25°C , HRLSR )
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6.9 HLAVERE: (42)

o
o

AN A,
\\5_
0.3 ™
0.2 \ \\
. N \\
g \ N
2 0.1 N\,
o
E 0.07 \
£ 0.05| — ID(50ms) \\
j — ID 30(ms)
0.03] — ID 10(ms)
—— ID(1ms)
0.02 | — ID(100u)
— ID(10u)
0.01 T 117
0.1 020305 1 2 34567 10 20 30 5070100
VDS

&l 6-13. 33 RFERILIERX (AOA)

Ips(A)

— ID (DC)

0.001
—— ID(10ms)
—— ID(1ms)
0.0001 ID(100u) — : :
—— ID(10u) ui I i
1E-5 1T T TTTT I
0.1 0.20.3 05 1

2 3 4567 10
Vps(V)

K 6-14. &2&x T AH M TEKX (AOA)

20 30 5070100

il el o 5
LPNGEN 58S

&l 6-15. 7 EN i FEPEBRIEHER VIN FIIB T8 %\ IR L
ihpad

COUT =144 v F , Cdth =22nF

Bl 6-17. ZMESE T BRI B sz

4 A HLHL AT % 65V DL I

&l 6-18. OVP [RUE = 65V B A A\ it R ARG M oL

14 EXXFIRE
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6.9 HLAVERE: (42)

locp = 22A | tirmer = 1.4ms |, loyt 1£ ’TP%EHTIHJP"]L locp A
T A ik i T S 26 i 37

&l 6-19. I fE IR ST HF BN AU T R v i 28 2030

locp = 50A , timimer = 1.4ms |, loyt FFEEE T locp IWEU\@WFT
W 46 25 ] 2

B 6-20. IR MIRL ( BTHE )

IOCP =22A %‘:"Eﬂﬂmtﬂﬁﬁiu %% GND. lout J:}I’E x locp
DA fh 4 R B AR ) 7

&l 6-21. R AR MR

T%Jﬂjfﬁﬁ'%?ﬁ GND HITHILT | ﬁﬂﬂ SWEN Fildsff. #HF

J@Lﬁfﬁ %KELHJ T
B 6-22. FEEEER
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7 VE4H B

71 iR

TPS1685x & — ik A A E R IEF LI TR , ﬂﬁ%f&iﬁ%@%ﬁ%ﬂ;&k%m ZasfE TAER , E e s
VDD Il IN =25, 24 Vpp M VN B & B IR ERY (UVP) RIERS | 280F S A5 N GEIR T 28 FRELi) /] | DL
HIERE G 3. #FR , $1F2% ENJUVLO 5] AT R . i%lﬂﬂiﬁ@%}%%ﬁﬁq%ﬁ MOSFET JT45iE
FERYFEFM IN Fi OUT. 4 EN/UVLO fREHMIKHESERE | 93 MOSFET 41K .

BB IR, TPS1685x &t ILAE & T s M 7 BB A A AN L s, RPN 88 FET , DU CRAN L n]
U AT R BB BR ) T FFHL INC ST R s 2R IR T T LTﬁ%é}E%xﬁ%EﬁrﬁﬂEﬁﬁﬁ’JE‘ﬂﬂ LN
P AT 85 B3 A B T I 25 R ST RE s SO VE SR i e AR S VA, AN SR LT ORI 22 I ELBE AL . (R
FE, IR B R AR e B, DABT IR TPV AL i‘z?;%ﬁ%T%ﬂﬂ‘i%éﬂ%E‘J%%T@%%Fﬁ%%ﬁ% , FFHA
SEWFAR IR, AT ORI i KR R G I I8 AT I 1]

s AR T R R LA s S A O R I B, 2R Gt RS LR AR RSN A YT AL RS B M SR B . XA
BTS2t ot 0 Bh & -F & IR FLEOR | FEAFEm 22 A PEAI AT SEPE R BTSN, BE R PR BE M B2 i 2R 4t L UM Y 26 A
Flin

XTSRRI RS, ATLDOIFEGERE 2 A TPS1685x HL TR 22 . 7E R S AIFa e RSN | prfy &%
P FERIL , DAIBE S — SE 8RR b 25— S8 8RR SRR 3, AT S EOFIBREE I 7 5C T BB 20 S P o IX S8R 1F &
FDIEATIRES , LSEHPP R R 3 R AT RLX e .

s F B R BB, FB T RIS E UGS 4 PR M 5, N FET 45252 2 e WL
FIRY | ZALE S EGE (T)) i & 2% H FET.
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7.2 ThEETTHEIE

TPS1685x Tomp Senses, | TSD/TREL ~ i
Overtemperature L 2 :I TEMP
protection I/ |_
IN
~
] l_:l
. ouT
ovP
vl . L
VDD ® VINT cp . toon
I Back-up
ocC
—» VDS_OK = detector
—» SU_TMR_FLT
Driver/Controller » FETFLT OC_BKP
DVDT |: > —» GHiI
I FAST_REC | —» FFT
* —» FB
ov +
Vovp—|- SWEN_SN$ OC_IMON
_ > =
= :I IMON
o v SFT: L
Vuvp—+ | SFTrer
EN/UVLO A o ) [:I .
o—I| w ACS
Vuw + -
CLR;‘
i STARTUP FB
Sb ILIM GHI Ay :I IREF
Vs p MODE FT_MUL
i |: oC_ILIM
SWEN_SNS
+
VINT
8¥ EXTFLT
SWEN I:
SWEN_INT
ITIMER
2.5 OC_IMON :rD
SFT_MUL
ov - 2x MODE
T uv
TSDITREL vV
FLT |: VDS_OK gET .
FLT SPFLT
FETFLT
#
Q R RETRY TIMER* —{_]
‘ SWEN_SNS
SD 10 ps
# Only for TPS16850 (auto-retry variant) H
MODE SFT_SEL
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7.3 RetEULEA

TPS1685x TR 22 & — 3 Thee+ & F S ET YR LS | 0T ARG R A WA S0 . R8s .
7.3.1 RERY

TPS1685x 27t VDD 1 VIN L3cfl/R K4t , PARIHnf B ARG , SR G LR IER BT . RIEM
SEFE VDD SR BRI BIUE BN Vuve » £ Vi ERERABUE BIE AN Vyveine BE4M , ENJUVLO 5L
UVLO L #% so 1 M AMERKE R S BB 2 N P 5 SCRME . T T A R A 2R 7R 1 o] 5 rELBEL oy 8 1 B
o 58 B B YR I UVLO B E fi.

Power

Supply
R4

3

EN/UVLO

GND

B 7-1. "R IR AR

R{+R
Vinwv) = Vuvio(r) le : (1)

EN/UVLO 5| JHIm] Sz IR HL P BIE -

1. Ven > Vuvior) : wrfFoc 4 il

2. Vspr) < Ven < Vuvio) : FET BLKOR 2 iz i) 25 FRER I OCHT | (B — e S0 R BRI LR BRAb . H5 EN/
UVLO 51 IR FEFFE AR ZS IR [ tqop B, R B0is H BOR Th g

3. Ve <Vspr : @ NEIFTA A IERE W, IF B BB A R AR BT RS M . 2 BRI 2 R AT AT 4]
B, EXFEILT , S ES R RTEAEIER D

7.3.2 AL

TPS1685x &1L /A ) SLjitidli A EiR |, DAFIARTE S 2R Bl IR O E. KRN THIETEUL FEN T RS H
PUATATRAMT N © W SR BAETE R R 5 i e [k 0 4% 00 R 250 30l |, B3 a0 S s 2h 1 18] H BT ] o PR 4% B
PR o

P V)54 VDD HJE B2 T UVP BB B AT E Wk B B ERRE R k. BbJE , B EN/JUVLO 5| IR
B, SR IRFF KBRS I BINER Tinsgly

7.3.3 WL /ERY

TPS1685x U ATid E8i e R B e NIL BB AW, FFEE OVP 51 LiEE — M IS &2 , CLAA
T B BEE .
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Power .
Supply N
R1
OVP
GND
R2
A4
& 7-2. AT E R
R1+R2
Vineove) = Vovp(R) — g3 @

Vi E AR S R PRSP DR S 32 0 R
s IR IN 5] A E i s S O/, [ %€ (BN Voveranye

Input Overvoltage Event Input Overvoltage Removed
VIN
Input Overvoltage Event Input Overvoltage Removed
VovP(R)i
Vourr— G -
ovp
o]
V—————
out
dVdt limited Start-up
o—]
Vi
SWEN
o—]
| |
| |
v. 1 | ——
Pe | |
| |
o—|
| |
| |
T Ve i I
| |
| |
0— I |
} |
Time
B 7-3. F I i ORG
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7.3.4 JRIFHER. LR AEE R
TPS1685x 11 & VU m i i frd

1. AT R (dVdt) AR I R
2. [HE HRRE] (Istartup) - AT SR S AR S
3. BHAMETTEIE (locp) BRI 28 (tmmer) MIWTERSS | FI TR e IR A A Al R AL i v (R 4

7.3.4.1 [EFEZ (dVdt) FIRIFHBEES

FE IR IR B O Kt R T U, AT RE A AEROR TR At S SRR AU BEAN 2, TR IR
I RER I AN A I SRR G R A R N B MR T BE S BRGSO T o 338 A TR O
HHEAEEM TR I . ATRME I 5250 3 SR E £ 45 € 13 AL A (CLoap) T PRI A (Inrush) FT
i (M #%5% (SR) -

i A
INRUSH(A) 3)

SRV /ms) = CLoap(mF)

FJLAFE DVDT 51 EAIn— A g, DA SIS A ) BT IR f it . R Bl 83 A2 1) 5 30
BN T Istartup peak » 18I DVDT 51 BIZEAT YRR b 2 OR3FA 2L S AF S IRI1E Sh R, AL
1 Istartup peake P EAME 5 RES 4 TR AR 45 52 IR T 9 CdVdt A

Cpypr(nF) = ﬁ (4)

I AE dVdt SIRIOREFT B, W ASEEL bR (TR AR
#HiE

1. TI@UE A 22nF K5/ dvdt B 5%,
2. A EERR O IR B A A 2 SEUS SRR IR . WA DL — AN AP R
SEfER I R R
a. PR(RE AN HE.
b. K VIN 5 J1_F 7.
c. 4K DVDT 5| B |, DARRAR 4% R B3 in s shd ] o
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FRLERLT (J3E) ) Fe IR N -

F (B Pk kA Y L ter

i (A ) PRI S5 AT BRI B N H
LSRR 2 T

ILIM 31 FFEE (FasRas ) | 2ok N H

ILIM 51 ipRass ( BGEIRES ) | 250 = 3h 8 7 i N H

IMON 5T ( A2tk

&) PNl Y L

IMON 5| i i% ( FaE ik KW (R lout >

&) loc_skp ) Y L S0us
KU (AR oyt >

IREF 5| T (#2ERE ) |loc ke ) L trimer

IREF 51 ( Rk ) | i L
K (42 loyt > loce

ITIMER SBAIBR S AR HIE |5 oyt > loc_ske ) Y L tsPFAIL_TMR

JE BRI K Y L tsu_Tmr

FET BT RO (G-S) KM Y L 10us

FET iafT R ULl (G-D) el Y L

FET 47 R k% (D-S) KM N L tsu_TMR

SRR ( LR LE T UV

B OV RSN |, AN

SWEN H; ZKH ) KWt Y L

FLT & —ANMRARIT B 5, 620 &AM LR
AR, A A L PR AR A T 5

1. M B EA T AEIE ( MODE = JFi% ) |, S8 iRt 1T B 3l il S B ( Bk Prigds
fF) o B FERTER, S5 1HEE ) DVDT IREE 3751 .
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2. fEREB) TAERIRIIE (MODE = GND) , A PR MBI (E (T HebE | 4545 2271 SWEN 314 i P Bl
EEER AR | SRR SRR R R I | SR R R AT SRR AR SR 5
R LB 26 WS BE S A IR . IS, HLASIEKF VDD T i A T Ve SUEEH EN/
UVLO 511 Rt E i Z (ST Vepe) K Sl 1

XTI R, RS AREAT T B F B ENJUVLO SIIHLERLZE AT Vepery FIHRR SRR | I HAZ 51
BN WRAFIETERR trer THIT &8 (UIRADERMS ) o EZXMELT , K EN/UVLO fi £ T UVLO &
EX BB T o X6 T P B 2 B A S A .

7.3.12 BJIF RS 757 (PG)

HURIE 3 fR 72— R A R, S8R TR RS IF HLRE USSR (i Rl eyt 4 B DA R
PAFR 2R IX A O o

R 7-5. PG 8L E

A FET R& PG FI MR PG &8

R (Ven < Vuvio) KM L trap
ViN < Vyvp KM L

Vop < Vuve KM L

HIE (Vin > Vove) KA L (e
FeseRas 19 H tpca
IR T L trca
WA I i ¢ H i
Witk 2% ( FFEEd , B ITIMER e L (MODE = H) tpaD
F3 ) H (MODE =L) N3
FuE s %1 t.m%%i ':; e

EHUE , PG SIS EARHT . SRS MRS, EULralr, MR Kzl e T de M P 8 r e 50t Hi A
HATEHL. 2 FET MR A Rk 2 58 e 3R ( $8miRil 81 e ot B re g de e 2h % ), PG SIBIEHTR
W J P PN 18] (tpa) Ji 4 B M i LT AT R0

FEIEH IS AT, W RAEAE IR G FET , PG R E AT PG E NTCRAPURIENKM I 7N tpep-

30 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS1685
English Data Sheet: SLVSHA1


https://www.ti.com.cn/product/cn/tps1685?qgpn=tps1685
https://www.ti.com.cn/cn/lit/pdf/ZHCSRW3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRW3C&partnum=TPS1685
https://www.ti.com.cn/product/cn/tps1685?qgpn=tps1685
https://www.ti.com/lit/pdf/SLVSHA1

13 TEXAS
INSTRUMENTS TPS1685
www.ti.com.cn ZHCSRW3C - SEPTEMBER 2024 - REVISED AUGUST 2025

A Device Enabled IOverIoad Event
: : | Overcurrent blanking timer expired
|
| | |
| | |
V 1 T 1
WOoR) ™[ TT~"~"~"~"~"~"~"~ "~~~ T T T —— ) I
EN/UVLO ® H . |
0 | | |
| | |
| |
SWEN | |
| |
0 | | |
! | ]
1 T |
| | |
[ | |
N N | |
|
: | Slew rate (dVdt) controlled : :
0— | : startup/Inrush current limiting | |
| A (] | |
B : l :
-+ 1 4 !
| |
| : | \Circuit-breaker action
ouT | | | |
| | | |
| | | |
| | | |
| |
| |
| T
PG : :
T |
| |
| |
| |
| |
| |
| |
| |
dvdt | :
|
| |
| |
| |
| |
| |
| t
| |
Vour+ 7V — JI JI-
| |
| |
| |
VHeate | |
| |
| |
| |
0—— '
|
locp —
linRUSH —
lout
0 —

Time

& 7-7. TPS1685x PG K 5 &

PG Jyiw ot 51 B, 6250 E A 5 MR HLYE

LEAEAE N, PG Sl IS ARFFICHF . A, ERXFMES N | A AR PRk s — EIKE = 0V, Wig
PG 5l b 28 RVAE 2340 AR08 i AR (R Sr B s, Ik 5I I B rT R s Ml — AN/, BARE T 51 AT B
Wi, ax 2 bR R R R L BE R R R PTREIRNE RRIR , DM 5| B R ORI TE R SRR AR G
NS AE D A0 E A 3 A i Y

ZAHER BT (MODE = GND) 5 JFI8E 1 FIAE 28840 10 53— TPS1685x defh— i I | Gl a2 1E
A ES] PG BAL. ##MTARIRERSE |, MBS EES PG BTN . AXREZHAMEE |, HSH &
(% #¥ (MODE).
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7.3.13 #H

A R SR R D RE A A R E FLR (Iqop) #5 OUT I L a2 34 22 GND. =4 EN/UVLO
TRIFARHTI (Vspr) < Ven < Vuvior)) HFED ISR (toop) I, & #s i thBCRIIRE . BB 2h g
B PR B O A A RO B AT JF B 1 A I TR R AR AR E UL . 2 Vour < Ve B 83 1F
P BRI, A2 B8 O

R D e BRI DI R REROL 2, WS BEETR (T)) Ther. WRE5R (Ty) B TSD , 425 flf i
L, DU s I R 22

i

FE LA R B 25 AR BRI BCE A, T 10K ENJUVLO HL R GRRFAESH B 84T 1K Vuvior) BIEBLT
DL BE A BT AT a1 R A L

7.3.14 FET &/ 150

TPS1685x 1] UG I 4 75 4o 3% B YR A% FET RAE MBI a0 S ARAS I B 3R A X e 15 5, X S

D] R 2 R JE v TE A ) Bk At FE B VR SR AR B ORI A T 4538 R G tERE . A3 FET #f%)5 , TPS1685x 2

Sl i R AR MR R < T 9 58 FET 36 FLT 5118 A 2
D-S %% : D-S % il GE 2 S EN B IRR G S E S AN B2 1) 1) FE T HNE R AR, IX AT AR AR T R B AR AL
BRFEEE Y EE FET M it . 7638 | @i AE FET SHB2Z B2 Vineout 75 /N T Voseur A X Fili
Blo MR | ZRPFS 5 B P R4 R DA SO B AT O . a0 SR Vout ARRETE SRV (145 B 1] 1] B P9 s FR
2T Ve, WESAF2K FLT 5] BHIE A 2.

« G-D % : TPS1685x 4 £IH il A% A AR o A2 A 20l Vi SRAS IS FET M | RIAE Py s 2 48 i
FET fREFESCWRIR S HAEI A1

« G-S jHIE : TPS1685x 1F i s @ LK ik kAl b2 FET #f% : A7 FET G-S HiF 2 75 K A (AR O
)2 318 5 (R R E RN I TR BY (tsy Tmr) WIE BB E MK . FEAREIRAS T, G SRR A2 1) 25 12 28 1o A B%
AR H O FET M55 2 /1 G-S WA MR HCT |, M2k 2 8B BT b .

7.3.15 B 5 R

TPS1685x f&%E IMON. IREF 1 ITIMER 51 b i) 1IE#f yo2F & B A B R AEAT A 15 0 T et v AN B AR . A
N TN 2 A8 0, Zas 1 DA HLHR A 23 AR5 (I Mo s i s AR 4, BRI 8 5] B A i AT 4] — A
TE RGP A IR B2 8O S o R AR B 3% H B e 2 G b

7.3.15.1 IMON 3| i 2 pi it

« IMON BT : ZEXFHAR |, ENE0E IMON 5] B H & F 4y 28 5 i i s 8 S (Virer) , AT 38088
PEPAT W% 28454, BB R F e 22t AN 41

« IMON 5| E @S IEH R BEEESE GND : /XA IEN T , IMON 5 i AR KR , BIEE KH
WML BB RV RE (ViRgr) , AT = Zd GRS LR B B3R EE P A AL R B At — e
RERERIORAP D 6 P B . W SR PR D 2k 4 T AR IR EL (loc_kp) AT DLELFIRS IMON 51 1 119 £
BGPTSR, T2 51 B2 fih B e A R AG  EB A RR . FET B e f B FLT 51 Bw: BN 25

7.3.15.2 IREF 5| J{I 8 5 ik

* IREF 5| BESERESAE R BE | AEXMEL T, RIEEB locp 3K I w THEHEEER | &6 AT EAN R
IREF 5IJl (Virer) EH 2T HARMEREE |, By ik 32 EWrEg 2% . 30 REAE BE ARy, RIAEA KR
T S AL o SAEAREE P A DAL R it — e AR E ARG o & it . A SRS RS N 26 0 £
FH ik R AE s AR [RTBS IMON 5] A1 110 32 S sk J70 b et g s 2 e, )l B el e 0 -0 A7 b . FET
Wkl 3t B FLT 31 b B NH 2.

+ IREF 5|JE#:% GND : 7EXMIEH T , VirRer BUEWREN OV, NI FEESFHAT TSI BR sk b ik 2845 1E | Rl

A KRR 2R A A1
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7.3.15.3 ITIMER 5| i3 s ik

* ITIMER 5| I E4E#EZ GND : /EXMEIL T |, ITIMER 5| IE B 21K T VinverTHr » BIAE LR F44 )5
SRR R IR TE BRI B B, R S7 B Ak W RS S ERAE A AT AEIR

* ITIMER 5| # 8% 8& T V immerthr FIFEANHBE @ fEXMIER T, ITIMER 51 TCIEBHE BT
ViTiMERTHR » PRI TEVEFR RIS v B vH i 28 2 M S 2B S ds L R R, SRR EE & I T H s g8 L >k
A — E R MR VE N S . 0 S 2SEAE IMON 5| BANER 25 F ok AR ) e s b AG m 2i vi sk , D)asf 4
RN A I T 2% | IF BAE %A 2SR (tsprurmr) JE DU TRE . FET #ocii it B FLT 31 i B a2k
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7.4 TR

BLLE PR BT TR, £ 7-6 R 7-7 B4 T B4 Thasta R,
%+ 7-6. ZF EN/UVLO 3| B i 22 Th et =,

5[4 : EN/UVLO RS iy i)
> VuvLoR) T4 FE 2H
> Vsp(F) » < VuvLogF) (< taop) FET X M
>Vsp(r) » < Vuviog) (> taop) FET %l JaH
< Vsp(F) KW 2&H
# 7-7. T MODE 5| B oh At
SR - R BHAE
Pivi F BT
GND K%
K 7-8. 2T SFT_SEL 5| il b i) s fH AR Ky a3 D BEAR

IsFT_seL SFT_SEL 5|/ MODE 2] il
loc_skp RsFr_seL < 95kQ Tri%
2.5 % locp 105kQ < Rt sl < 195kQ I i
2.8 % locp 105kQ2 < Rgpr e < 195k GND
2 % logp 205k < R seL < 295kQ) s
2.26 x locp 205kQ < R seL < 295kQ) GND
1.5 x locp 305kQ < Rspr_seL FF%
1.71 % logp 305kQ < RerT sel GND
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8 N L

&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

8.1 MR

TPS1685x /& HL s Al FLAL L 7~ ORISr 22, S T T FLRBL R ML o s (0 AR IS Y D 9V %2 80V,
HATS N I ORI AT AT R ORI DI RE . ias PFREVS I HITRIA fL it , JF R P WA AT B Ry o iz aefE e LA T
BMRG, FIARS & EAR R, SR s R Al ag syl Bha . AT LUE S 8N A AR
TR AR Z R FE SRR TTHE . BEAh , Web 7 i SO ik 3 it 1 7R ik TR TPS1685x 7/
5

8.1.1 HE# ML IE]T

o N out o
Cun J_IJ_ _LCOUT
Input Power vbD
Source
Source $ SFT_SEL|
ovpP TPS1685x  PGOOD g > System
T g > Load
< - SWEN
— EN/UVLO IMON g
ILIM
—,_7ITIMER IREF
C
TIMER _{mopE dvdT Covar SRrerS>RiLM S Rivon
GND
! ]

T . — o
8-1. HARMPSLIBIT

#1
MODE 5| IR FFIT#E , LARCE AL TAE.

R TRIEL -

1. IREF 5| JHIAT 3 40 o v R PR B

2. EEHLMCU =HIK R 4%, 7l LU EN/UVLO 32 GPIO 5] jiskz 2s4F . nl LUE I ADC 2K ¥ IMON
SRR, FHL MCU 7 LM F DAC 355 IREF |, A2 5 o A a7 B sl B R

3. KR ILIM AT IMON 5] %R 2 GND H-1# IREF 51 JI{RFEFE | iZa82Fa] FAE & S0 s a8 gr 2% | i
T T AT B PR B PR B AR R ThRE . FEXFMESL R |, IRV AR [ e PR kAR R S s ik A AR AT

Copyright © 2025 Texas Instruments Incorporated TR 15 35

Product Folder Links: TPS1685
English Data Sheet: SLVSHA1


https://www.ti.com/tool/download/TPS1685-CALC
https://www.ti.com/tool/download/TPS1685-CALC
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1685?qgpn=tps1685
https://www.ti.com.cn/cn/lit/pdf/ZHCSRW3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRW3C&partnum=TPS1685
https://www.ti.com.cn/product/cn/tps1685?qgpn=tps1685
https://www.ti.com/lit/pdf/SLVSHA1

13 TEXAS

TPS1685 INSTRUMENTS
ZHCSRW3C - SEPTEMBER 2024 - REVISED AUGUST 2025 www.ti.com.cn
PPN
8.1.2 ZNEIE , HITHEEE
TPS1685x
VIN @ IN out VOUT
_LC‘N IREF Hll _L)\
T T
TEMP Cou
L I I eFuse - 1 IMON @ IMON
EN ﬁ = = = EN/UVLO PG (
ovP MODE [ S PG
VW SFT_SEL T\ (
] SWEN FLT P ) FLT1
T ITIMER GND ILIM DVDT =
== T K
CriMER I RiLM Covor Vop-puLLup
TPS1685x ?
VDD-PULLUP
@ as ) IN ouT = T <
Cin
IREF X
[ T
TEMP
T eFuse - 2 MON Cour
¢——[YN—— ENLVLO PG
¢ N— ow MODE [—] b
WA SFT_SEL . § |
SWEN FLT >—r—> S>—e ) FLT2
ITIMER GND ILIM DVDT %
i RiLm ‘ Vbo-puLLUP
— . —
[ ]
° ° °
. ° .
. ° °
. ° °
[ ] L]
° TPS1685x *
[ ] [ ]
& T S IN ouT S—— = *+ :
Cin |REF L L L Cour
< oy LJ
TEMP >
T eFuse-N o\ L L Tewr
= EN/UVLO PG I
| l =
ovP MODE ]l
||}_/W\,_ SFT_SEL [
SWEN FLT ® TN
ITIMER GND ILIM DVDT
i RiLim 0Q Vbp-puLLUP

1.
2. MODE 3| A%+ T 5%
3.

LW,

Bl 8-2. FFBRIEE IR B R ra

EREHLE A, B —A TPS1685x #s 48 & N E St |, ‘T HhilsE o5 2 N B2t HAh TPS1685x #8fF. ML HE
AN 7 sOEE EASER s
it R-C JEU %K VDD #EH: % IN.

W AR ITIMER iE$:4 GND.
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Wi R 2 DVDT #4# £ GND.

e F P 2% IREF %48 % GND.

i L E 2% IMON #4#:% GND.

e HPH 2 ILIM %42 % GND.

¥ SWEN FHi% 3.3V 5| 5V & ¥, 2T o TR0 22 2348 4 b F s S fk v

© N O

WAL AR T AR B AR

1. J8id R-C JEU 4K VDD #E#: %2 IN,
2. ¥ MODE 35| ji{liZ#:% GND.,

3. ITIMER 5| BRI

4. EIdHELPH 2K ILIM &S GND.

WK IR A BLR S BESAE e

IN

ouT
EN/UVLO
OVP
DVDT
SWEN
PG

IMON
IREF

CoNOIOrWN =

FEWRCE S , PraasfE RN _ERATE .

B EHREUEME AT AR EAIECKE SWEN (REFEAREST , BEIA S IEF W EMIa oy IE. 25, B4
e B L il SWEN. {EJTA 8RB SWEN Ji5 , 4150 SWEN 2y |, Jf Hix sedi i o e o 47 R
TIHAEHK FET,

TRV ¢ EIRIEIAN , BT DVDT 51— &8 3 > DVDT A, BULETG s LUH R R 122 (SR) J5 Hfi
e MY FHAITRER 14 FO7FE 15 L5 ALK DVDT HIZ S (Covor)-

I A
SR(V /ms) = 2RUSILD (14)
Cpypr(nF) = W (15)

FEIXFIE DL, P BT F it P DR 76 5 20 301 80 £ T AT 85 18 2 TR S SO o B/ T Bl LB R 8 85 3 ek
bU At 2% 1R BE AR I HL 5 HAt 25 1 A PR 52 SR I T R 0L o X AT e 2 S BUFIBET O B 7y 50k, HE T
BU s SOA 1R o HLIAL T 7 58 mT SEBLBE AR I BE D MR P& S (M SR AR BRI 4 48, AT B DR AE 5 20 3 ]
LLSE A i Hh PR 72 B v PR S B Eh e 2 o

FEJRBIIE] , A sk % H I PG & 5 REEMKREF. il e afotk s e RE s |, B8NS mse
PG Ti. HiTHrA&FR) DVDT 5 IERAE & , BILHTA &1 00 Py A MR m H PR ) 2D kAT . B F 22 1R
A REAFAE RN BB BN P AN VLES , AT B RS EE 7 30K PG BOVA R A, IR 84 F K PG 5] BNERAE
—ie , HATEFTA SR PG THiZfE , AEH PG E 54 S NE . %55 K% S FiF bl s
A

RREIRES  ERGERESIIE , AT 480 #RA8 F =sh 9 SL 1 2 0 3 HL i, L 2 3 5 AR 831F Rpson
CLPEIFIBCHE T B AT a0 B3 20 70 B e i o

R RSHAR B IR  JFICHE 7 % s BE T RGE AR, AR T & AR i Xl s B s
PRI IMON 5] JIEEFAE — RSt . [RIFE , IR #8101 IREF 5] BEEAE — I IEHE B Riger ( BUME Viger
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U8 ), DME BT S R AR S BEE A il A LR . EERAE A BY TR AT REHE D |\rer BT Riger B 2R 2%
P TR i BRME B AR A VL RC IR 2 o AEIXAPIE DL T, TR R 1 105 5 16 #4151 Rivon

IIREF X RIREF
GIMON X 10CP(TOTAL)

LT T B 5 AR 57 RS B T RIS 22 1) Ry {E-

Rimon = (16)

L1XNXRipoN
Riyim=—"—=—""— (17)

Hrf N = FRIBcEE P S ECR
R FIRTIEL
IREF 5| FI RT3 1 A1 & L T BEHE (Virer) HEEN

VIREF
GiMoN X locp(TOTAL)

Rimon = (18)
FERL A | R il R B s i A I o 3 T ik R BEAS BRI R BT 2% (ITIMER). A, R
B LA ITIMER B3R Nl & 2304 B 211 SWEN $i7 AR | ATTEAHEANBE S 5 51 W7 5 2% 14
Vo ML AT R L 28 0E 2 (8] B A0 A« L BRAEAT ITIMER (8] B8 AS UG B AS 2 B ARG 38/ I 6 11 o7 0% 25 b {1 i V7
T4 55 ] g5 P RS o

i, 4 Bh At £ 8 B4 P AL IR I 2%, I H 2 32 2% R REAE R S (10 IR 1) 8] g A O 7 A I fls o S thir B AN
%,

PR (B ) R IR A IS AT R AR AE T R (B B PUR AR E E R ) , RS
U B AN BRI AE FEAE A 28 o ik 2 DRI Bk AR i 87 o 33X B B A P A R SE TR B AR R - — AR
AT R Iser , SN REE R lppr. PREBEAR G | X8 80 S8k N BT OIRES , BRI 88F T i B
BCE S e E A ERH N R R ([CEH T ESRERA S ) .
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10-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
PTPS16850VMAR Active Preproduction LQFN-CLIP (VMA) | 23 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
PTPS16850VMAR.A Active Preproduction LQFN-CLIP (VMA) | 23 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
PTPS16850VMAR.B Active Preproduction LQFN-CLIP (VMA) | 23 2500 | LARGE T&R = Call Tl Call Tl -40 to 125
PTPS16851VMAR Active  Preproduction LQFN-CLIP (VMA) |23 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
PTPS16851VMAR.A Active Preproduction LQFN-CLIP (VMA) | 23 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
PTPS16851VMAR.B Active Preproduction LQFN-CLIP (VMA) |23 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
TPS16850AVMAR Active Production LQFN-CLIP (VMA) |23 2500 | LARGE T&R ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 125 T16850A
TPS16850VMAR Active Production LQFN-CLIP (VMA) |23 2500 | LARGE T&R = NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS16850
TPS16850VMAR.A Active Production LQFN-CLIP (VMA) | 23 2500 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS16850
TPS16850VMAR.B Active Production LQFN-CLIP (VMA) | 23 2500 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS16850
TPS16851AVMAR Active Production LQFN-CLIP (VMA) |23 2500 | LARGE T&R ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 125 T16851A
TPS16851VMAR Active Production LQFN-CLIP (VMA) |23 2500 | LARGE T&R = NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS16851

@ 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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PACKAGE MATERIALS INFORMATION
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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 O O O 0O O 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)
TPS16850AVMAR LQFN- VMA 23 2500 330.0 16.4 6.3 53 1.75 8.0 16.0 Q1
CLIP
TPS16850VMAR LQFN- VMA 23 2500 330.0 16.4 6.3 53 1.75 8.0 16.0 Q1
CLIP
TPS16851AVMAR LQFN- VMA 23 2500 330.0 16.4 6.3 53 1.75 8.0 16.0 Q1
CLIP
TPS16851VMAR LQFN- VMA 23 2500 330.0 16.4 6.3 53 1.75 8.0 16.0 Q1
CLIP
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 11-Nov-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS16850AVMAR LQFN-CLIP VMA 23 2500 367.0 367.0 38.0
TPS16850VMAR LQFN-CLIP VMA 23 2500 367.0 367.0 38.0
TPS16851AVMAR LQFN-CLIP VMA 23 2500 367.0 367.0 38.0
TPS16851VMAR LQFN-CLIP VMA 23 2500 367.0 367.0 38.0
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PACKAGE OUTLINE

LQFN-CLIP - 1.5 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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4230225/A 11/2023

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 thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
LQFN-CLIP - 1.5 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

NON SOLDER MASK
DEFINED
(PREFERRED)

Esa
V]
~ o~ T 2 £ 2 ) —~
~ Qe & Q&4 & S g8 @ e @ ©d ©® © 2
q &8 9 © = S @ ® @ & ®
o dod o  dF 2 & s xS da 4 o 8 @
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | —SEE SOLDER MASK
” DETAIL
4X(2.7) e }’"*‘L"*}”’ﬁ\‘ ﬁ( @7
| I
i 4X06 - - - (2.4)
ax (2.28) —————1 ! ! L ‘ A 17
I
(2.05) -4 | \ | — -3+ (2.025)
T |
23
— | —Ei 5 —aem
|
- ‘ <
5 i —am
4X (0.875) @ @ ‘ ® ® !
©05) {é— ‘ (3.4) (0.575)
2.35)
(0.075) PAD ¢ ‘ 24 (
0.000 PKG ¢ %77 @ @ T;@: &: i@: (0.075)
(R0.05) TYP ‘ ‘
05) {% ‘ — T e
4X (0.725) /(B O ‘ O O —i
0.925
o | ) 4@3* (0.925)
11
0.7) —’———( ‘
@0.2) TYP 10X 21X (0.25)
(1.5) VIA | 2X (0.75) (0.65)
(1.95) ‘ = +
@ | e — (2.05) (0.4)
5X (2.25) ‘ L (2.325)
I
@7 i { *, @7
Q E E METAL UDER
S 3 3 %(?IF:DER MASK
SOLDER MASK
OPENING
LAND PATTERN EXAMPLE TYP
EXPOSED METAL SHOWN
SCALE: 15X
0.05 MAX e 0.05 MIN
ALL AROUND ALL AROUND
/] METAL UNDER
METAL EDGE ! / SOLDER MASK
| |
|
P ‘ l
D_/
EXPOSED METAL—"
xSOLDER MASK EXPOSE| | NSOLDER MASK
OPENING METAL ! | OPENING

SOLDER MASK DEFINED

SOLDER MASK DETAILS

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.
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EXAMPLE STENCIL DESIGN
LQFN-CLIP - 1.5 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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3X (0.695)
©5) —B} — (0.575)
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0.000 PKG ¢ ﬁ E— % (0.075)
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SOLDER PASTE EXAMPLE

BASED ON 0.125 MM THICK STENCIL
SCALE: 15X

EXPOSED PAD 28
76% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4230225/A 11/2023

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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