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TPS6287x
HodahR() RXS (JEDEC) RXS (EVM) LA
16 51 & 16 5|
Roua SE IR 43.2 28 °C/W
R0 Jc(top) SEE AT (TR ) AP 19.2 AN3E °C/W
Rous 2578 i B AR TH 7.7 ANiEH °C/W
Wt 45 B IHRE S HL 0.5 1.5 °C/W
Wig 2 3 i B URFAIE 555 7.7 9.3 °*CIW
R0 yc(bot) AN (JRE ) HBE 6.3 o3& il “C/W

(1) BAXRWERBHHESHEL

7.5 AR
A TAESEETEEAME ( Ty = -40°C £ 150°C ) JFH ViN=2.7V £ 6V. V|y=3.3V H T,=25°C i RE ( BRIER A3
B .

HZ L A 1C B R bR R AR &

¥ \ WiRE BME B B Ef
iV
lq HLJE HLRE (VIN) T EEI\LW#EE%;— giﬁ?;%gg;%/(s% = 3\5/;0 175 3 mA
Gl EN = fRH°F. V(gw) = 0V. T;=25°C 16.5 40| pA
Virs TE[ UVLO BIfE #LHE (VIN) 25 26 2.7 \Y
Vir- fiifa) UVLO HIME LK (VIN) 2.4 25 2.6 \Y
Vhys UVLO iR B JE (VIN) 90 mv
Vite IE [ OVLO B HFE (VIN) 6.1 6.3 65| V
Vir- 117 OVLO HIfE HIE (VIN) 6.0 6.2 6.4 \Y
Viys OVLO iR¥#HLE (VIN) 85 mvV
ViT- B L A A 1.4 Y
Ten RO M R R Ty BT+ 170 °C
PORWTIR 20 °C
T P BE IR Ty F+ 150 °C
P R 20 °C
EEHAEO
8 TR 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS62870-Q1 TPS62871-Q1 TPS62872-Q1 TPS62873-Q1
English Data Sheet: SLVSFJ3


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn/product/cn/tps62870-q1?qgpn=tps62870-q1
https://www.ti.com.cn/product/cn/tps62871-q1?qgpn=tps62871-q1
https://www.ti.com.cn/product/cn/tps62872-q1?qgpn=tps62872-q1
https://www.ti.com.cn/product/cn/tps62873-q1?qgpn=tps62873-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQI6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQI6D&partnum=TPS62870-Q1
https://www.ti.com.cn/product/cn/tps62870-q1?qgpn=tps62870-q1
https://www.ti.com.cn/product/cn/tps62871-q1?qgpn=tps62871-q1
https://www.ti.com.cn/product/cn/tps62872-q1?qgpn=tps62872-q1
https://www.ti.com.cn/product/cn/tps62873-q1?qgpn=tps62873-q1
https://www.ti.com/lit/pdf/SLVSFJ3

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS62870-Q1, TPS62871-Q1, TPS62872-Q1, TPS62873-Q1
ZHCSQIED - MAY 2022 - REVISED JANUARY 2025

7.5 AR (82)
ETAESEIRIGE NS (T, = -40°C £ 150°C ) 3 H. ViN=2.7V £ 6V. V|y=3.3V H T,=25°C I By ( BRIESH 3
).
28 RS B/ME  HAME  BAMfE| B
ViTs IE N BI{E HLE (EN) 0.97 1.0 1.03 \Y
ViT- B AV BB LR (EN) 0.87 0.9 0.93 \Y
Vhys RHLUE (EN) 95 mv
I o BN B (EN) Vig = VN, 28R 93 47 Ea B 2% 200 nA
I fICHLPH N FLI (EN) Vi =0V, Z5H AH6 T hr R 2§ -200 nA
Vi B PR E ( SDA. SCL. MODE/ 08 v
SYNC. VSEL. FSEL. SYNC_OUT)
Vi & T4 Nk ( SDA. SCL. MODE/ 04 v
SYNC. VSEL. FSEL. SYNC_OUT)
loL = 3mA 0.4 v
VoL ICHLSF 4 H B (SDA) loL = 9mA 0.4 v
loL = 5mA 0.2 \Y
lon 7 HP S FR IR ( SDAL SCL) Von = 3.3V 200/ nA
I ik B P4 L7 (MODE/SYNC) Vi =0V -150 150 nA
I & P4\ B3 (MODE/SYNC) Vg = Vin 3| A
I i L P45\ LI (SYNC_OUT) Vi =0V -250 nA
Iin T HCSEAR IR (SYNC_OUT) Vig =2V 150| nA
M EN A8y e B P £ 88 AP LA TF S 1
tyenyt  |ENEREE Vg IS I ZEIR I ] gl 175 500 s
SRyn = 1V/us
taeny2 SN VN B 05 S8R I ] :ﬂ%})\ EN BN P ARG 100 us
0.35 0.5 065 ms
ey |t R SR @;M%&#ﬂﬁﬁig PG ff) LA :’: ; ; 2 :z
2.8 4 5.2 ms
Bl AT BT AR P e 1) 50 us
YR 3P ( VSEL. FSEL ) 55 9| Kk
PYER N Hz R ( VSEL. FSEL ) 1.3 22| kQ
Vs TE 1] F YR AE 5 BB R (SRR ) 94 96 98| %Vour
Vr- 7 1] LR LE 6 B P (3 R ) 92 94 96| %Vour
Vs TE 1] YR E 5 BIE R (IR ) 104 106 108| %Vour
Vr- A7 16) B TE S B PR (R ) 102 104 106| %Vour
VoL fICHCF I H LR (PG) loL = 1TmA 0.3 v
lon 1 LS4 Y R (PG) Von = 3.3V 200 nA
Vin TR (PG) DA 77 3B AT I e B e 0 B £ B 0.8 v
ViL fICH PN L (PG) DAHE B 7 RIS AT AL B N B SR 2 0.4 \%
I i HLSF AN FLE (PG) DA )7 2z A7 I B A B 25 0 25 1 WA
i RE-FHA BT (PG) LAHES 77 2z 17 C B i B 25 1 254 -1 A
tapc) PRk 1] (PG) %Gﬁng;qgeayfm P AT 34 40 46| ps
R
Vour RS RE Vin = Vour + 1.4V -1 1 %
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7.5 AR (42)
ETAESEIRIGE NS (T, = -40°C £ 150°C ) 3 H. ViN=2.7V £ 6V. V|y=3.3V H T,=25°C I By ( BRIESH 3
).
K AR A B/AME  HAUE BAE| B
Iis HNRE I (GOSNS) V(cosns) = -100mV % 100mV -6 pA
lis IR E FL (VOSNS) Vivosns) = 3.3V, Viy =6V 6| uA
Vicr i NFEAE G | (GOSNS) -100 100 mv
RIERTii s v SOk R i G SR Vivosns) = 2V 50 115 200 mA
Rois P, B e A 2 118 % e HL R V(vosns) < 0.5V 6 0
(?Z“U:JS%HVZ  PWM AT, Vin=3.3V, 1.35 15 165
. gs_‘évvz ’2\'/2;'\:":20}2\\’/\”\" BT, Vi 2025 225 2475
fow JRIEE (SW) fsw = 2.5MHz , PWM 3E17 , Vjy = 3.3V, 205 . 075 MHz
Vour = 0.75V : : :
(?;VUT Shéll-?lgv PWM iZ1T , Vin = 3.3V, 07 3 33
fod JEATE R fsw/2048 kHz
Afsw JRATIEAT 8] B T AT 2R AR, +10%
. 0 LR TR 8 125 us
IDS(on) =l FET #s SR B iE VN = 3.3V 7 16| mo
TDS(on) KON FET 35 SRS HH VN = 3.3V 41 94| me
| Ell FET ek A i ViN=6V, Visw) = 0V, Ty =25°C -1 N
D N FET ik i Vin=6V , Visw) =6V , T, =25°C 00| "
TPS62870-Q1 9 12 14
i a0 FET TE1A T Xt TPS62871-Q1 12 16 I,
B, B TPS62872-Q1 15 20 22
TPS62873-Q1 18 24 26
IR0 FET fiim bR, B 7.5 12 A
7.6 12C O FHeE
SH WRK A B/ME  HBME BKfE| B
FrifEAR 100
fscL SCL B &R PO 400| kHz
PR + 1000
FRfEAR 4
trp tsta | ( EE ) START S5 42 ) ] Puig 0.6 s
PR + 0.26
PR 4.7
tLow SCL i BRI Hi~F ] 41 P 1.3 s
PR + 0.5
PR 4
tHiGH SCL I iy e F A P 0.6 us
PR + 0.26
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7.6 1°C OB Pt (22)
SR WA B/ME  MAUE  RRME| B
FrRUEAE 4.7
tsus tsta |EE START K IFMIEE ST I [H] Prd R 0.6 s
P + 0.26
PRAERL 0 3.45
thp~ toar | ZE CRFE N 1] USEUIEN 0 09| s
PR + 0
FRUEAE 250
tsu toar | ECHE G LI ] Mg 100 ns
Podi R + 50
PRt 1000
t, SDA Fl SCL 15 f#1_EFHis i) g 20 300/ ns
Pzl + 120
PRAERLE 300
s SDA Fl SCL 155 1 I BH i) PRI 20xVpp/5.5V 300| ns
PoE R + 20xVpp/5.5V 120
FRAER 4
tsus tsto | STOP &1 it 37 i fi] Pod A 0.6 s
Bk st + 026
o FRUEAE 4.7
taur %TOP 15 START 412 A1 S22 5 IR I o 13 us
P + 0.5
FRUERE 400
Co BA BN A S PRI 400| pF
Pzl + 550
7.7 BEFER
BAME  ARME  BAME| B
fisyney | FBHHER Gl (MODE/SYNC) FRAK fgw = 1.5 MHz 1.3 20| MHz
fisyney | RIS E (MODE/SYNC) FRAK fow = 2.25 MHz 1.8 27| MHz
fisyney | [FIE I Ep5Z 75l (MODE/SYNC) FRFK faw = 2.5 MHz 2.0 3.0/ MHz
fisyney | RSB EE (MODE/SYNC) FEFx faw = 3.0 MHz 25 33| MHz
Dsyne) | FBETED 25 LLSEH (MODE/SYNC) 45% 55%
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7.8 SRR
4m 50m
40m
3m
2 2
= I ————— +=30m
e @
5 2m £
O 020
= 520m
g8 — —40°C g — —40°C
£ — 25°C £ — 25°C
1m — 85°C — 85°C
—— 105°C 10m — 105°C
— 125°C — 125°C
— 150°C — 150°C
0 0
3.0 3.5 4.0 4.5 5.0 5.5 6.0 3.0 35 4.0 4.5 5.0 5.5 6.0
Input Voltage (V) Input Voltage (V)
Vour = 0.75V MODE = it Vour = 0.75V MODE = &t 1
B 7-1. TAEHIRHR (W ) B 7-2. TAEHIEHR ( 3] PWM )
60 2.235
— T,=-40°C
— T;=25°C /;\
50| — T,=125°C 2.230 =
—— T,=150°C /
< 40 g 2.225 —
< ——
= | =
5 — T | 7 222 /
§ 30 — 5 //
o
5 o
2 2 £ 2215 /
—_ 2210 ¢
10 _— V|N =33V
_— V|N =5V
2.205
0 -40 0 40 80 120 160
2.5 3.0 3.5 4.0 4.5 5.0 55 6.0 Junction Temperature (°C)
input Voltage (V) B 7-4. FEHIR SEE KR
ENABLE = fik#°F
K 7-3. S EIERR
3.5
3.25 —~7
5, /
s ava
>
:c; 2.75 /
=}
g 25
s/ /)
2 225
<
s L0/
2 2
7l
1.75 — V=33V
h— V|N =55V
1.5 -
0.4 0.6 0.8 1 1.2 1.4 1.6
Output Voltage (V)
& 7-5. BRITRIES Viy 1 Vour
12 FER R 7 Copyright © 2025 Texas Instruments Incorporated
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8 VR4t He
8.1 Mk

TPS6287x-Q1 @ fH2 [Fl A0 B/ ELIA M I B el . X LGRS MR G5 7Y DCS il 4h 4t , WA LA E AT T %
g [R]I SE BB R A S . SRR RSO0 R ELRURS EEM 22 0 BRI e, IXSE SRR AR S A B R v e
ALFRER AL BEEL

LRI EHE 6A. 9A. 12A F115A #f. N T —Dikmmt BRae /1 , AP T 2 A8 ST o
o, BEWAS TPS62873-Q1 g HEAR A 30A MHGLAE 1. HEF IREAZ8 1R 00 2005 A FH R 140 e iR, BA
Tt G Forp — AN N R R RS o

STFREAHERPUEE , #AEANEA 12C O e ammastt , AR ES 12C # 10 HIREE R (15
B AT ) o FP AT DR IR S HAT 12C R8RS Se e R G 5 A AN 12C [ AL S | (EAN[A Z Ab7E
T+

o PRSI SCL #1 SDA 3| %3 3] GND.
o XTFRIE 12C SRS bR S BN IhRE |, P AU (BEEAER ) ) RE,
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8.2 ThEE T HEIE

VIN

VIN

EN[

PG [

1¥71 AJSW

ol

FSEL
VSEL
ScL!

SDA'
SYNCOUT

MODE/SYNC

3MQ

— 1
}_.
Bias . J 4
Regulator Gate Drive and Control —
D
L GND
N
L GND
Ramp and Slope
Compensation
Device et
Control - VOSNS
gm
+ GOSNS
Oscillator [] COMP
Thermal
Shutdown

1. In device variants without I°C the SDA and SCL pins are internally connected, but their functionality is disabled.
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8.3 ReME Ui A
8.3.1 [F&#i% DCS #/# 7

Kl 8-1 JE/n T TPS6287x-Q1 #3444 i i1 [i] 2 Afi%. DCS-control #1467 HEE] . iz 4L & — AN 31
HLRIARE S — > 8] BB S B A — A b ols e IS T 3 i

<

N

14T

ON
T R Q ~|>
¥

Gate

||
fow EN' |> _,

Y
S Driver
|_
& Cour
|_
Control
Logic 5
|jmTm T~ 1
Py Il
t 1 WA=
Slope : :
| |

Compensation Taux
T [ VOSNS /0
COMP - @ ’

’ s N Rioap
m R ﬂ GOSNS
N4
Rz

—___Ce2
Cc
Ll
& 8-1. [& 2% DCS-Control #H# ( Hi4LAR )
8.3.2 & PWM R 8=t

P AT LAE e = A AN [ £ 777 2 o) Rl rE IR DA T e

o HAESLHURES IR KK TE R (PWM-CCM)

o HAARES RS LA K 98 1 ] (PWM-DCM)

o B AL RS TR Bk kR 4 ik SR 3 1) (PFM-DCM)

fE PWM-CCM iz 473110 , @34 DMEE AR BEATIT 56, USSR IESE) (12 P& 8-2) « PWM IB475E8L 1
AR At HL s S0 M AR A PR RE

A | |
re— fsw ——»

»
Time

Inductor Current

v

& 8-2. E&FEMAER (PWM-CCM) HLFHTE
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£ PWM-DCM 21T IR, iZ &0 DMEE MR AT IF O, AR it AL (162 P 8-3 ) o fEMBT
s oo ) e (L P SRR FRLUAE B PR I8 58 (KD ORI, (RIS AT B 0 14 T i 14

A
/ >

Time

I i
e 1w ——™

Inductor Current
o

v

& 8-3. NiELL PBER (PWM-DCM) HIFBTE

£ PFM-DCM 3247 Hi[a] , 1% a8 A e ] FUC s BRI DR FRRAEL S (AT 15 e 0 10 i L JEE R R RS 82 ) R T ) I8
IRk AR T (152K 8-4 ) . PFM-DCM 1247 H R K AL IR S ikt b5 A SR b e ] 2

A

}

:4— Minimum on-time

e sy —— D1 1oty ——— Pt 1/ ——
A /\ A
7\ 7\

P I 2N

Skipped Pulses

»
Time

Inductor Current
o

K 8-4. Ni&4: i (PFM-DCM) B HETE
T AR H /ANR R L, 4 i SERS [RIZ0 08 50ns , Al SR AR W BEEE K. B 7-5 JEan T 3.3V fl 5.5V
FELYJR P B KT SR AT
A LU R 1 SR AR EHE N PFM-DCM (1%t Bt B AE

(Vin —ZIYOUTL 2( VIN ) - (1)

lout(pFM) = tonN" Vout

K 8-5 Ji7 1 X T 2.25MHz fJFS-HIR |, iZBUEIE % WThE Viy A1 Vour BT840
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fsw =2.25 MHz and L =110 nH

1

— VN=33V
A IN
0.9 \\ — \AN =50V

0.8

i A
0.6 | \
0.5 \ \
0.4 \
0.3 \
0.2 ™ o

\ \\
0.1 —

Output Current PFM-DCM Entry Threshold (A)

0
03 06 09 12 15 18 21 24 27 3 33
Output Voltage (V)

& 8-5. HyHi Y PFM-DCM i\ R
F AT DK 284150 B a4 F S ) PWM (FPWM) 15 X 54 BBl (PSM)
o fEREH PWM B0, 28400448 H PWM-CCM.

o AEEHEEGUN , ST R AET N PWM-CCM |, ERME T PWM-DCM , fEHAR 573 (] PFM-
DCM. ANA] TARAE 22 8] (K e i To 41 o

% 8-1 JE7~ 7 MODE/SYNC 5| JiIffi o fig % UL R 3zl gk TAERE R 1) CONTROL1 2747 4% ) FPWMEN fiz..
# 8-1. FPWM #i\ A4 s ik £

MODE/SYNC E| FPWMEN fi£ BT R
0 PSM B SEE P
freF 1 FPWM
& X FPWM
ERAE: X FPWM
8.3.3 B E 5

fliHE (EN) SUAAEXUA 5, HA P IDIRE -

o ENEIN , EN SIS FHAIEE F 3840 1) DC/DC %4 ds .
o AENfIH , EN I EIm HES R E ) HA 24t SYSTEM_READY 5.

aC1

ENABLE
Viren)

SYSTEM_READY
CONTROL3:SINGLE

8-6. [ERETNAETTHE ]

.

] Iyl
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H1 T EN SUBIESA — WSO R AE |, RIiE2) iR AMRBL TR Z 5 M. R — A B P AS R IR AR
EN 3R (EZSHT 10) o

2 VIN 5 UGB, $34E20K EN 5l IR 2R BT, B2 MAE S A7 25 0 20BN 25 47 45 % B 13X
VSEL. FSELVSET1. VSET2 1 SYNC_OUT 5| BIfKIRAS o 45 42 A2 356 W7 e R A0 S e | 1% S8 i 20
EN fi 2L F. EHSEET , st =— P A ARERE S | XERE A EHERR 1 ar a4tk 58 a6 it
Ja HERR I B B AR AR A BT AR T O . [RIRE |, HERRH I — AN B AN SR R AR W S B AR TR (N A A i A
(BT 8.317) .

FEMSE (AEHES ) B, WA 72 CONTROLS3 Zifr#t i & SINGLE = 1, Wwf LAZEH] EN 51 BIEA U5 T
fi. 2 SINGLE =1 I , #tbEZEAF0T EN SIIBCA 2N ( EN SIRIFESS PRI L IR 2 2605 T L ) ) o fEHEB NI
H, iEHfR SINGLE = 0.

HNHES SYSTEM_READY 15 5 MK HE-F ( BIvIiatb 52 e IS it ol ) B, TR s iR 8 Ab T FHAS , EN 5]
[ Th e ShRER NS, EN 5] A& B 7 8 2844 ) DC/DC #4e8s . KHL T U25F] DC/DC #4438 (1°C
FE R S84 52 ST AR G ST BN Y, 3F A2 A #5 ENABLE B, SYSTEM_READY 15 SRS HIEE ) .

EN 510 _E B o bl 284 DG . 7EOCH TR, ThaR g0 i) MOSFET Gk, PRl s 25 | S8 #E
20pA ( HLME ) FIHER.

EN 3| ETFBE HLUE A 1.0V, FREBIEHREAN 0.9V, BRMEHEEKIAZN £30mV |, X &k 2 AT LUE A EN
51 RS BURS A 1) T B AN T AT A

2 VIN 5l AR EN ST #A 2 B B N B S A7 28 BE

8.3.4 F3y

24 VIN 5] - B 1E 1) UVLO BIMERT | 88 E HET In F TG

o BMER EN 5 IE 2

o ARUEE R AR

o PRFEZEY VSEL. FSEL 1 SYNC_OUT 5| IFPIRAS .

o WP ERE BB A

WITRALSE R, 240F 8 12C 3815 JFRE EN BT, #5) EN S IE) 403 e BREAE T e T 284 104T A

o M EN SRR, SRR . F P A s A A g b 4T 5 N AL, {H DC/DC #3488 A TAE .

« M EN 5 EEER SRR . P I s AR AT S NI, R R 2EIR 5 |, DC/IDC #54#2%
Frus3E K .

8-7 JE/x T EN I _EHLZ Vg IR BIFF A1
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1

Vin %I Vir+uvLo)
|
|
|
|
| .

EN EN pin pulled
| low internally
|

|

Device initialization
complete

Vour

|
|
|
T |
| |
| |
— tyenp —>:<— taramP) —V:
! | |

|
—_—

|
|
|
PG Undefined |
|
I
|
|

—>, :4— tare)
| |

& 8-7. EN EhiZE Vv HH BN F
| 8-8 JE s T AMEME T ERER EN S I 13 sh 51 .

Vir+uvLo)

)

EN

)
7/ —- Vir+en)
|

Vour

|
|
|
|
|
|
|
|
|
:4— taEeny2 —>:4— taramp) —
| |

|

I Device initialization :
complete |
PG  Undefined | |
|

I

|

|

—» :4— tape)

& 8-8. SMERfE 5 ERR EN 5| BT B9 8 318

CONTROL2 #1745 [y SSTIME[1:0] K73 453 2 Ak F e 5t )
* tyramp) =500 1s

* tyramp) = 1ms ( BRIAME )

® td(RAMP) =2ms

taramp) = 4ms
W PAEZME R R B 5 5 B0 DU AR T R |, TSR AR 8RR 35 81 58 U T 2 BEHTE
Bt e R BOE AL (VOUT[7:0])

o EEVER (VRANGE[1:0])
o AN A (SSTIME[1:0]) B

IREAE PR SR E 2 T VSET(7:0] MR , WU &80 Se Rt £ 8UR sh 7P ST A6 I (K VSET[7:0] IfE. 25
BIashsea | S EA SRR S8 E .
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st Rl REAE A BN P E T B e o AEIXRM LU T, AR L BEFR B A A BRI — & (2B 8-9) .

| Final voltage
Vour b — Prebias voltage

& 8-9. Ja B 7= A P B Jar
WER , T H AN B % B SOE T 2] |, 234075 3 shaH e # 45440) DCM #iE17,
8.3.5 FFHKITF L FE

FEGAFRIIR IR | 4 B A5 10 b BB e e s i) L BEL 8 D€ FSEL SIS IR AR IE R 8-2 1 & B/ EL e 46
LIPSk

& 8-2. FFRHE LI

FSEL 5] 1 S

Ji#%2% GND 1.5MHz

6.2kQ % GND 2.25MHz

R 47k Q HBLERE Viy 2.5MHz
FIHEE Vin 3MHz

1. AT SEBLATSER R E | TR ORI A ECR RS AR R FSEL 51, JF H FSEL 5115 GND [l i) 77 4=
HiZ%/NT 100pF .

K 8-10 fen T TA I FSEL 51 MPIRAS 1 R2D #4525 1 WAL 7 ME I ( AH [E)FK) FB B A VSEL 5IRIIFRRES - 7
Z 15 8.3.6.2) .

Vin
&51

6.5 kQ

| Vi=<04V
Vp=>08V

FSEL[

L
3

1.6 kQ

;

&l 8-10. FSEL R2D #3315 5 HE &

FSEL 5] R A TAE R BEQ0 T -
RN TR B A L (MSB) |, S BT S1F1 S2 , M Nl 23 EFE R FSEL 5 A 2 & Tk 2 K B
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e B AR A %Az (LSB) -

o WH MSB MO, MHEEAE S1. R ANEZ MM E E BT, U LSB = 1. Q5 B B M -, )
LSB =0.

o IR MSB A1, MHEMMAA S2. Wi N as ki FKEF | M) LSB = 0. 4 5 e R i 21 i v 7, )
LSB=1.

8.3.6 WA RE
8.3.6.1 HyH BV
e A VA A F R H RV . CONTROL1T % 47 %% # 1) VRANGE[1:0] o 4% #|ME AN VE FEl G 2% (5 & W%
8-3) . eFMIUALL 5 BRI S H LR YE RN 0.4V £ 1.675V , KA 5mV.
% 8-3. HEVEHE

VRANGE[1:0] R
0b00 0.4V % 0.71875V ( KN 1.25mV )
0b01 0.4V % 1.0375V ( HK N 2.5mV )
0b10 0.4V Z 1.675V ( KN 5mV )
0b11 0.8V % 3.3V ( H KA 10mV )

WHER , BRE M VRANGE[1:0] AL jG#8 0% VSET HFAasiir 5N - RME VSET[7:0] £ F1E A4 2 0
o ZFF I AT aa 45 B BT F R YE L T a0 75 1Y
AIEER , 0.8V £ 3.35V yulEfEH 0.8V HEuE | M HAWTEEER 0.4V FEdE. Rt , RS AR HER ,
0.8V V)43 3.35V yu [l o] A S 8¢y H o KR pp i v o
FEARRA 12C MRS b | S s VG FEIZE ) i1 8y 0.4V £ 1.675V.
8.3.6.2 Myt F R E &
VSET & /7451 1) VSET[7:0] 13 5 Fride i Bl — e 4a i 2 2F 1 B L R % e 05 (162K 8-4)
x 8-4. BEHERE

VRANGE([1:0] i EH R BEE
0b00 0.4V + VSET[7:0] x 1.25mV
0bO1 0.4V + VSET[7:0] x 2.5mV
0b10 0.4V + VSET[7:0] x 5mV
Ob11 0.8V + VSET[7:0] x 10mV

eV FE S | S VSEL 5IIFPIRES |, JFRIE £ 8-5 e HE N k. W ER , VSEL 5l 5| e
SEBIEN 12C HARbIE (155 % 8-10) .
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2 8-5. BRI LR B

VSEL 3] (1) BT VSET[7:0] HrH R BEE A
TPS6287x-Q1 OX5A 850mV
TPS6287xY0-Q1 0x14 500mV
TPS6287xY1-Q1 0x50 800mV
TPS6287xY2-Q1 0x64 1800mV
TPS6287xY3-Q1 0x52 810mV
TPS6287xY4-Q1 OX5A 850mV
6.2kQ Z GND
TPS6287xY5-Q1 Ox1E 1100mV
TPS6287xY6-Q1 0x28 1200mV
TPS6287xN0-Q1 0x14 500mV
TPS6287xN1-Q1 0x50 800mV
TPS6287xN2-Q1 0x64 1800mV
TPS6287xN3-Q1 0x78 1000mV
JE## % GND L, BT TPS6287xx2-Q1. 0x46 750mV
TPS6287xY5-Q1. TPS6287xY6-
Q1
Fii% % GND TPS6287xx2-Q1. TPS6287xY5- 0x46 1500mV
Q1. TPS6287xY6-Q1
T VN £H, BT TPS6287xx2-Q1 Ox5F 875mV
. TPS6287xY5-Q1.
TPS6287xY6-Q1
MIPEZE Vin TPS6287xx2-Q1. TPS6287XY5- OX5F 1750mV
Q1. TPS6287xY6-Q1
TPS6287x-Q1 0x78 1000mV
TPS6287xY0-Q1 0x82 1050mV
TPS6287xY1-Q1 0x50 800mV
TPS6287xY2-Q1 OXFA 3300mV
TPS6287xY3-Q1 0x78 1000mV
A TPS6287xY4-Q1 0x5A 850mV
A7KQ (EREE VN )
TPS6287xY5-Q1 OXFA 3300mV
TPS6287xY6-Q1 OxAA 2500mV
TPS6287xN0-Q1 0x82 1050mV
TPS6287xN1-Q1 0x58 840mvV
TPS6287xN2-Q1 OXFA 3300mV
TPS6287xN3-Q1 0x8C 1100mV

(1) AT BTSN R E | ST J SR FiBs 2% B2 8] VSEL 318, Jf H VSEL 31 5 GND [l %25 s %N T 100pF .
U RABAE B L AR A 30 7 F1 B 5 3 B H FR R WE AL (VOUT7:0]). frHE A R VS B (VRANGE[1:0]) 8%k 3

Zif ] (SSTIME[1:0]) BB BEATSAE , WIFEHUR B P HI /T, S & BIsHE. i

STEHUR B E S 2 T

VSET[7:0] HfE , W16 5 SR ot BR3P ST A6 I (1 VSET[7:0] i BOURBIZER)E , 4 2R s =

HilE -

WA P AE EN ORI B 2 VOUT[7:0]. VRAMP[1:0] 2 SSTIME[1:0] , M #$2x 72 H 7 T I a FH &4

HlE-
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R BDIIE] , it R S K2 VSEL S E I HARE | 85 P BN 2l 12C 32 DR AE 2 SR AT 3T
fE.

8.3.6.3 FEBINFIH IR WRE R

AR SR P A BR O P R B P B R LA AN IE A LA, AT DA AR AT 12C SE R S AR i E
XA, B OR EN SR & e B S DU R AR SR R Bl

TR, R A P AE 12C E R R E WSS BRI S, EEIR SO L
8.3.6.4 ZHA R
IS4 AE DCIDC S s AT I 5 i Hh U BEE A, AR 2 BLAZAR K7 s T B B 2 i) P T 1

CONTROL1 #7451 VRAMP[1:0] A1 5 DVS M # A N —AN B 7 — AN EER R R (1ESRE
86) .

5% 8-6. A LK KR

VRAMP[1:0] DVS k%
0b00 10mV/ us ( 0.5 us/BER )
0b01 5mV/us (1 us/Hik)
0b10 1.25mV/us (5 us/Biik )
0b11 0.5mV/ s (10 1 s/Frik )

TEVER B R A R T AN IR, IR AE DVS IR, R ge s e AR o DL A 204 R s
S T

dVour
lour = lour ¢y + Cour a

)

—

L
louT A EHE R 28 B ey Fi s FRD I A P e 0 207 2 ) U LA o
lout(oc) A& BB HL «
Cour #& LT LA .
dVour/dt /&4t R EFE SR (( AT7E 0.5mV/ps & 10mV/ps (G E TR ) .

IR IERIZAT |, TR DVS 8] 1S FR AN I 28 FL A PR 1
8.3.7 #/= (COMP)

COMP 5| JHIFE A1 B A= P 4 RERE o 45 HLBHLAS AT B 25 ER IEC B GOSNS A2 LA A2 SR B T PR 25K . LA 5 3(
R 1A FL PEL AR TSR AL 5 (1 90 FEDOR DA 25 b AR 2 T Bt i L

MBI E P EH AN, A S DAL AME L, COMP 5] I X 26 2841 2 [a) S 35 45 1)
WAL (EZ T 8.3.17 ) .
8.3.8 (L FEFIFT $#/F+# (MODE/SYNC)

MODE/SYNC 5| il _F 5 -~k a8 4) PWM iz47. MODE/SYNC 5|l F MK ik B B AT |, BT
PSR S EH BhAE PWM FI PFM 2 [R)#546

U S KA RO 845 St 2] MODE/SYNC 51, S8 F 2 IF DG i 5 AR I B 525 | IF B ahik £ 5s ] PWM
1B17.

MODE/SYNC 5| i .5 CONTROL1 27 /7 2% ] FPWMEN {372 Heiz 5 (1S H%E 8-1) .

YA IR AE HE B I B R N S 2 ) MODE/SYNC 31 B2 a5 S i (1S M7 8.3.17 ) .

. . . LN

£

Copyright © 2025 Texas Instruments Incorporated FER PRI 1% 23

Product Folder Links: TPS62870-Q1 TPS62871-Q1 TPS62872-Q1 TPS62873-Q1
English Data Sheet: SLVSFJ3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps62870-q1?qgpn=tps62870-q1
https://www.ti.com.cn/product/cn/tps62871-q1?qgpn=tps62871-q1
https://www.ti.com.cn/product/cn/tps62872-q1?qgpn=tps62872-q1
https://www.ti.com.cn/product/cn/tps62873-q1?qgpn=tps62873-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQI6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQI6D&partnum=TPS62870-Q1
https://www.ti.com.cn/product/cn/tps62870-q1?qgpn=tps62870-q1
https://www.ti.com.cn/product/cn/tps62871-q1?qgpn=tps62871-q1
https://www.ti.com.cn/product/cn/tps62872-q1?qgpn=tps62872-q1
https://www.ti.com.cn/product/cn/tps62873-q1?qgpn=tps62873-q1
https://www.ti.com/lit/pdf/SLVSFJ3

13 TEXAS

TPS62870-Q1, TPS62871-Q1, TPS62872-Q1, TPS62873-Q1 INSTRUMENTS
ZHCSQI6D - MAY 2022 - REVISED JANUARY 2025 www.ti.com.cn
8.3.9 @4k #f (SSC)

ZAHE A AR B T RE |, AT DAL T (EMI). 4 SSC DIReA T | SAFATF I3 K 201 Hil AR AR A 1
+10%. MRS EAT =MARRE (ESHIE 8-11) .

Switching
Frequency

+10% F———-—-———~

Nominal fsy

I
-10% :
I
:4— 2048/fqy —»
I I
1 1

Kl 8-11. BT #11T RN

ZLAEI] SSC Tife , TR

* CONTROL1 #f7#sH ) SSCEN = 1.

o WERSGINER B ED .

T WAL SSC WHEH FPWM Z4T#x , {2 PSM 2178l 3 FF SSC. #AEH SSC Thék |, ik
CONTROL1 #4711 SCCEN = 0.

BEAEWESHCE DX 2N H SSC IhiE |, 16 IR 32 8 e gl i N R T w18 4T IR BT A il Bh L Mg 5 32 i
% (WK 8-14) .

8.3.10 #HH i HE

s tE A BORThEE | AT R AR E A B i R R R BRI R R, SRR AR R S PR I R SR HE H R R OV 4
CONTROL1 ZFf7#5+ 1) DISCHEN =1 i) , J& F%r e shag . BT G H % il e Ih R

WEREH , SRR DR 44 x4 347 s
« EN 5] _EJtihn 7R HF .

+ CONTROL1 Zi {725+ SWEN =0,

o RABSWTEE.

KA UVLO it

K4 OVLO FHiff.

EHEH PR RS RE  Wsce a4 v TH . Wi e, REARBEIERE R T2 1.8V, s i dk
SONE G

8.3.11 X /& H{/E (UVLO)

R B RIEBUEDhAE , SR E YR R SR VR BRI 4T, Z I RE A 28 . UVLO Thfg ) 6w B H
25V (#AME ) o WREFEBERREIZEU T, SR EIEIFE , R CONTROL 7 1/74% # ) DISCHEN =
1, WIETF R S i R ThRE .

8.3.12 L /& #{/E (OVLO)

e E A S RS IhEE |, S IR R & VR IR e 4T |, SR AR B/ B S g% . OVLO DIREMTIE
M EAE N 6.3V ((MLAE ) o W R AR EZE L, S EEE IR TR, nH CONTROL1 #4725+ 11
DISCHEN =1, < JF i % B B Th g

TR R E 6.2V (JLAME ) LRI, S¥F 2 B0 RITR - THGHTINEE 3 ¥4
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8.3.13 R
8.3.13.1 Z A B IR PR HI

G R VAR FEL R LU 0 2 T e O P PR A R, U 2 SR e T 5 I IR AR AN T 9% LR AR F ek 2 R AL
0 2 RS FL U A 2 AU P PR A BRI BA R, s A2 RO T o6

THER, BT R ELBAR AR 3R IR, SEPR I IR PR RME AT e KT 42 “UAF MR IR E I BLRUE . SEFRIH
PEBR I BL R ARG

ViN — VOUT)
_— tpd

IL =1 +(
L = lLIMH L

®)

b
|

I, A& R YA

[ MK A2 TE BLIALAC A T 00 Ay v ) 37 IR o1 AL o

VN AZHN LT

Vout A HE .

L A WA LR KT R A 250 R

toq A& HLUAL PR EE LSS UM R AER ((J8H N Bns ) .

8.3.13.2 WrsfEi=,

B WS4TSR CONTROLT 27 {78+ HICCUPEN = 1.

W JE 7 Wiskis AT o B M o s e ZE S 32 /N FF 58 3 AR ok ey PR BRI , 28 4F -

o {F1EFFK 128us , ZJEastE H S IRIFUETT R (23R s a8 ) «

o &E STATUS ZF 4 1) HICCUP fif.

o ¥ PG 51 HH 2. PG 5l II{REHMRE T, BT HIE O 20 BLasfFnl LLER S s R s s . i
VR, I ER RS RIDEE B A PURWE kb B i | 1% K 200 s IR RIS 5 10 _ETHE ZEIR 40us (7Y
).

N B AR |, Wrstia Tt gk s - DL 32 ANHIRIR B A WK EE P47 |, ARG E{E 128us , ARG %%

REEs.

0 S AE I AR ST R S B EL STATUS 277788 |, & R ILss 2R HICCUP fi7.

8.3.13.3 [RFER,

FEREHRGER , 5% CONTROL1 Zif£#s+ ) HICCUPEN = 0.

Ja R BR d e e, REAE RGO, S22 B R f = o e g o SR B3R AE DU AN B 2 i 4%

FEHEIP PR A =TT S B, 4 7E STATUS 2 7de i & ILIM = 1.

A BT B | W R i STATUS F 78 | 2RI CiERR ILIM A7,

. . . . 3 o |\

8.3.14 BIFIE# (PG)

HIRIEY (PG) 5| 23X 5| || , &P

o TEFIRLE MBS E R ESRMF , PG SR —/NMEWIT L |, TR a3 si s RS,

o EMESECE MRS, PG BIHE— /N |, H TR 307 5 I 5 B DA S HERR HH ) BT A 4 46 28 AT s
ATLAM DCM FFEEE 2y CCM JFKk,

8.3.14.1 MR E8AAT N

PG 51N Z g R n it 2 B AT ROIRE , (HiZ5 B i R8s 1F 2 B A T kWi ZE FR S . & 8-7
G TSR A PG ST N .
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& 8-7. RIRIE R REH R ER

Vin EN Vour REZ PGBLNKDVS T, PG
2V >V X X X X X FE X
Vituvio) = Vin = 2V X X X X X i
L X X X X [ HL P
X B X X fRHT

Vout > V1(pcov) 0 X fi&

ViN > ViTuvLo) B4 N 1 .
H < VT(PGUV) > VOUT 7]:5& ( ;{FE. DVS {%iié ) TJ < TSD l%l"’ﬂ/j\f
Vrreov) > Vout > V1pcuvy) X Ty<Tsp RS
X X X Ty>Tsp R HF
8-12 JEsRn T AL 28 B A 2R h R R RS T R ThRE R DI RE T HE T . 7 1T B s MM H e, iR vl

J N T Frbctan th B R ) 95% (M RUE ) SR T-AnFr i s R 105% ( Su2E ), U B i H A2 Dy e oF

T LB At 28 LRV K A B (ST PR TR K oINS [R] D 40ps ), 285 I T-3RBIITHE PG 51

CONTROL1:HICCUPEN _l

—» HICCUP

STATUS
— ILIM

» Register

—» PBOV
—» PBUV

105% Vour

To converter Hiccup
control logic Control
7'}
Current 4 Consecutive
s Comparator d Pulses
P Detection
Soft-Start Complete ——»
40-us
; Deglitch
Window .
Vour Comparator 7 > Blanking
95% Vour

1]
DVS Active

Thermal Shutdown
Vin < Vir_uvLo)
Vien) < Viren)

»—,_D PG

l

CONTROL3:PGBLNKDVS

& 8-12. RIFIEFRESIERTIRETAER ( LB ERM )

7E DVS iEShIE] | 24 B B R e de A — Ry HY R VB L e ) S — R R TR R B YRR R AT R S A
B DA IR S, IR PG 5l Ef 2R . Zas i BA AT N ThREE. 1k CONTROL3 % 17 2%
i) PGBLNKDVS =1, N84 DVS 45 20 20 s 1w & O e 2s i .

WHER , ELMELT , LR s H EEEEHs h infT , PG 5162 A TR Y -
o BTGNS .

o AR

o AT RIEBUEIRES .

o AT HOR BIRGES

8.3.14.2 FEIEIT N

8-13 JR7r T A Bh % fF b e YR I H RS TR DU RERI DO RETTHEIET o FEATAGALIYIE] | SefF T FF1 M FF2 , X F
i PG 5| I F s 25 F4E DCM #E3UNIgtT . Hasfhse RBUa i), sfF 2B AL FF2, Ak Q1. 2RI, fEHE
SES , rASMALEMER PG ES | Kt PG 5l ORI, BRI T A A8t 2 RS . 2iX
SRR, 84 FF, Heiids bl CCM #iskiztT.
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FF1
FORCE DCM «—| Latch |« é’;‘;f‘:r [rc
y ViL=<04V
SECONDARY DEVICE ] Vin=>08V
DETECTED )
4Q
1
SOFT START
COMPLETE — %] teh M
A4

FF2

Kl 8-13. HIRIEF RSB IIRETHER ( FHBIST )
8.3.15 /&

st B VOSNS A1 GOSNS /51, 38 8 i s o 18 IR A5 1 2% A8 B A I 61 3 i HE L
FEHR v H T T RS

8.3.16 HE L FIH I

s B W S B I Ih R .

WRGEET R 150°C ( WAUYE ) REEREL L | 882 E STATUS F 7as 1 TWARN 7. WS 7E 455 %
% 130°C ( #1744H ) TWARN BE L F G STATUS #4788 , R ILE1FE 75 TWARN £7.

WIRSHRTFE 170°C (ML RUE ) HOCrE L L | N384 -

o fEiJFR

S EN 518 ( 1% CONTROL3 27284/ SINGLE =0 )

J Pl e s, (405 CONTROLA 577857 DISCHEN = 1))

BE STATUS FFA7a3HH I TSHUT iz

¥ PG 5| i+ 2K P

WREEE RS 150°C ( $L7E ) HochiEE LR | 284 -

o WA B0 B T a6 BRI AR TE R

* % EN S| E @ BEPT

* % PG 51 B NS ST

WMRBEERHZE 150°C ( WH{H ) TSHUT BIME LA T /FiEE STATUS 748 , SR ILSEEiEk TSHUT 17,
AR EAFRESHHESEE T , — PSP RRKREPR S S 2B N R . A S EAE Tk
Ja , AR S S IR I IR T % .

8.3.17 BB /(E

A PAERTIB R “HERR” TIRATEEZ A Blan , AT O R R e PR AR iR . — N HERAE S —
T BRI AN ) B . EERIERALIE] B SEESS A SYNC_OUT 51, DLRGE H L AUE N T et
R B AT

o WIH SYNC_OUT 5| A 2 (845 — A~ 47k Q HIFHZE | TZ 28 1E b B s 47 .

* N SYNC_OUT 5|t T & FHPUIRE |, MZSS - A E 81817 -

8-14 JE/R T 5P TPS6287x-Q1 #3141 HEM i i i HLZE .
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Primary Device

v 100 nH Croap
No . »— VIN sSw Y ’
27Vto6V j_ t VIN —L
Vio Ren ;E;w MODE/SYNC ;E%UT Load
EN VOSNS T
GOSNS *
2 O * SDA 47
re o SCL
Rcomp
VSEL
FSEL _
10 pF
Ryser < RrseL TCOMP
COMP .
PG
SYNC_OUT GND
GND
N
Secondary Device
100 nH
VIN SW Y'Y
T 4w T
;E;w MODE/SYNC ;E%UT
EN VOSNS
GOSNS
SDA
SCL
VSEL
N p— Vio
FSEL 10 pF
§ ReseL Rec
COMP
1kQ
PG : PG
N
SYNC_OUT GND
GND ;E) pF
§47 kQ N
N
& 8-14. AR E P KA TPS6287x-Q1 #44:
T R O S A
o HERRT R TA SR E A A RE S RAUEH R 15kQ I ERZES .
o HERRPRIPITA S E A A RIEIERE S .
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HERH BT B AN AN S

P i Bh s AF L ZE SYNC_OUT 5| BRI G b 2 ()3 — A 47k Q HIFHES .
WAER FF 1N #5119 TEIR S ( VOSNS Fil GOSNS ) (1EZ145 X L6 5] RS ) -

AN A6 I B AR [ AT SR

LA B 5] PWM 24T (Sl &1 E Shlc & sl PWM 1217 ) o

HE B T B AT LASTHRR 5 A1 B B B AU B ) [R]85

R EEFR VSELX 51 I TBEE B fn th it . FHBDERAF R VSEL SIIRAER | A2t .

AR F) SDA F1 SCL SIIAME |, wZiiiett.

HEB IO B A BER B (5 5, JLA A S0 DURIS T4 1E8E P AR AT 31 K20 140° (A GRLW A% BEAT I 55
B GG e SRR BE S, 15 2400 SYNC_OUT 5| A% #2211 55 — Al Bh#3 4+ ) MODE/SYNC 7|
Bl KB — AN BERAF I SYNC_OUT 5l A #2215 — Ml Bh & F 1) MODE/SYNC 5|l 4k S0 ks (1 B
AR ZERTT R, K DA aE 7 SOE A k.

o ASLEHESNC E P W a I R T RE -

EHESIET |, AR FRRESERHE SYSTEM_READY 55 (152 0% 8.3.3) » HEHTHIEAS4FH 1T DIE RS
4 )5 sh IR B R AR R K EN SR 2R H T, Nt , R 4P 2880 58 iU 80 7 51 9F BIC s | A
SR o AT — A28 2F B IR AR 2 2R R AR ( LB R AT ) -

e e, REMREE S (SYSTEM_READY) MKH-F , E&(FHSK COMP 5] JIf £ HE . HEREES
ANE SR, FE R shiES] COMP 51, MR PRI T ##28455 COMP HLUERFF—E. fEEshAmE , H
e P AR SRV AR AL IR K PG 5] B 2R WIURLSE G |, HER TP AN S B as 11 PG 51 I E A&
BHAT , ARzt PG 55 0PIRAS . AR 5 OB SRR I B fa b T RS Bl N BT, PG 51 AR Ry
o HERH I B S A I B R R S S 1 B THE ) JEM DCM 21T Y1# 2 CCM ia1T. #tRThashfs , 4%
P RS 7 R R R IFE S . SR E T |, G LSS OGBS | T 55— S M I 2w fr A 2814
B, AN B REPRAS |, W R ZaR 2 B . (B, — A2 F P IS 8RB e A
W I A8 (SYSTEM_READY) 15 S 25 I T A seff.

H BB ATHR I ThEE
SRR E BT WA ], B A R s i T o % 8-8 & 1 HE BRIz AT I 1A] (1 W] I DI RE -
* 8-8. B BT HIAKIThRE

sk B4 e R
uvLO 2 £ SRS
OVLO 2 2 SRS
OCP - HiiliH] o 2 A
OCP - lii%k OCP 5 i VO BEAT I
HXH 2 £ SRS
HURIE R (0 o ) = # (01
°C 1 2 i e
DVS i 12 & L P BB 81 2 B R
ssc i 120 = u%mﬁszzfﬁ@ﬁumm%
SYNC = 2 o 2 S P AT 7 5
W # # (0 =3kl
e 2 = SREAE BB
HEBIBAT WA TR B e e i 2

RS E Y |, ARG A4 | T — S S N 5o B g8k Bln , dn iR — A3 400\ H i BR i R
A, MEFZBRUZRMW. — A2 3 Sl sl /R B 80e 42t = R E (SYSTEM_READY) 5528

TR 2. & 8-9 K4h

THESIZEIT ] TPS6287x-Q1 2244 [ & b B,
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F 8-9. HEBIZATHE] A e b 7
TR BT RYW

UVvLO
OVLO ARG B B AT P BB s
LA B 1 R B AR T W HOK BB T
8.4 B IhEEAE
8.4.1 &L

AR T POR BIMER |, #4#F/E POR £ FigfT |, 1.4V (LA ) .

fE POR MU | AREMTAIIHAE | #4731 N

M YE R N ] POR BIE LA R, 33(FIBH POR B JfHE A UVLO i,
8.4.2 X/EHE

MRS/ T POR AL UVLO BB Z IR, #84447E UVLO B Fig4T.

IR POR #5UHEAN UVLO B3, MIBA AR DIRETT . AR ASAF AU ZUHE N UVLO 3, Tl H i
HUDIRERTH - &AF 3 A7 2R KA R AE UVLO AN A AL

A2 POR BIE LT , #8F R H UVLO BEXUF#EAN POR . AL 2 UVLO BE L L
i, f R UVLO BEAJFE AR .

8.4.3 41

LIRS KT UVLO BME I Hi 2 DU MR ( IF B8 THIatt ) |, SRR R igtT -

« EN 31 FREhn 7R

* CONTROL1 #rf£#H1 ¥ SWEN = 0.

o AR T RO A

« HJEHERT OVLO BIfA.

FEAE EREALE , WA YRR T % UVLO BIME R SRR HI616 400 us ( SRZUME ) o dn SR i s F s B
2 UVLO BIfE A FEAMKT POR BIME , M2 By v B FR ey, AN EBvIia i . fEWIAGILIITE] | 284
$2HL FSEL. VSEL M1 SYNC_OUT 5l PR A -

TERFHUE N3 R Ihag -

« 12C BN

© HIHTBCR

o MR IEERSRER

YR HERE R UVLO AL I, 2348 AU 3N UVLO B 243 2 LU R BT A &0, S8 fRiR HAF
MU A I N TRt

EN 5] it hn 7 s
CONTROL1 #7811 SWEN =1,
B IR T ST R

HL IR LR IC T OVLO A -

8.4.4 FFH

LA KT UVLO BB I HLil 2 LU BT A, S8R e Sl N isT
* EN SR 1 .

+ CONTROL1 ZFfF#H i) SWEN = 1.

o arfFER IR IR T AT I
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o HFHEKT OVLO B1E.
SN T ThEe T A .

MRS UVLO BIEDL TR, #3HE B S stk N UVLO #0232 LU NE— &M, SRR &
BRI AU

« EN 5] _Eitihn 7R H T,

+ CONTROL1 Zi {78+ i SWEN =0,

o BEEE KT ISR .

o HJEHEE KT OVLO HI1HE.

8.5 ZRis
8.5.1 HirE&Lu

12C /&1 Philips Semiconductor ( #i.y NXP Semiconductors ) JT /& [ 2 £kl #4740 (1521 12C MLy
FFN AB1THh 6, 2014 £ 4 H 4 H ) . S22 (SDA) Mt #h4 (SCL) LA L bS5 A B, 26l 2k 2544
i}, SDA fl SCL &g £t T A5 12C ARt b T 6 1/0 51, SDA fil SCL #%#:3 1°C &
L. PR (R RIS H B BT S S AL TS ) R . RS54 SCL S SRS bl . PR BeiE 2
P TR N B AL T G A R RS 2 25t . AARTEIE RIS B ) R iE Rt B B sl R B B |, sl R AT IX
Ho

TPS6287x-Q1 # A HARIZAT | 3CFF 12C MERIITE 2 S LA R B A4 A42C - FRuERiEN (100kbps). PRdAE
3\ (400kbps) FpiiE+ i3 (1Mbps). %% FHE 0 1 BRSO RIGTE |, 3K 2 Bl RE AR RENS AR AR I I L HH 25K 4
FENHE. RENBERERE 1.4V L, 72N SRR

AR A PR AR 2 Bt A far D CGE A ) DRIE , AR R X AR AR FIS Al ZasiFsaas 7 3
A 5 AR AT AL .

b A VSETX 51 IHIRA & ST #4010 12C BArtbhk (16253 8-10) o e , VSEL 512 3 B 2 F 1
BWEZHE (ESHE 8-4) .

% 8-10. 12C &0 Hirkbht ik &

VSEL 5[4 I’C Hsttait ()
6.2kQ % GND 0x40 B, 0x30 =%
0x20 =% 0x10
5% GND 0x41 B¢ 0x31 Bk 0x21 Bk Ox11
SR E ViN 0x42 Bk 0x32 Bk 0x22 5§ 0x12
47kQ (EEE ViN) 0x43 5k 0x33 =k 0x23 =k 13

(1) TR 12C thhk. SEBBORT 3RS . ST 5 R LR

Tl @2UTE SDA 1 SCL LR IR LG | 12C #RHISAE 12C Sk BRI — /M ik, DUERR 12C 51 %5
(A

8.5.2 frt A HREHA. RERA+ P

PRI R A PR BB AGHR . FIBIAR I AL 21 SCL i SDA 4 LR i b F B G T
B, I 8-15 BT, BT 12C A BP0 A B 3 4 P
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b
J

S P

| I — [ ——
START STOP

Condition Condition

& 8-15. B sh &A= L%

P 2% BE J5 7226 SCL ikah , FF7E SDA 2k bk i% 7 A bbb FIEEE K 5 N J7 [ (RIW). fEFTA AR5 IR | Fihil 88
H ORI A R A R S 2R SDA ZAE I Bk vk () A i T R R AR (162 B 8-16 ) o FTf asft
HRR 2 A 4% AOE L hE | PR iz IR S Py B e s kAT l:tix R BA VLR bt (0 F AR 4 2 il 1 72 56 L4
SCL JE#R) B A 5 H P T 1A1Ks SDA 2y 2K LS SR A el By (i Ifﬂ@ 8-17 ) o fERIMIBNZAH AR | 42 F4H
RIIE LS H ARSI A E S BERE -

| |
| |
T T
DATA / : :
| |
| |
| |
| |
| |
| |
] |
| |
| |

Qe
J)J

|

|

|

|

|
I
D)

|

|

|

|

|

|

« TN TN

Data line stable; Change of
data valid data allowed

& 8-16. BT8O LK &%

e AL L 0 SCL AW, LAME I H AR RIZHER (RIW £ 0 ) BA H AR (FBUSCEHR (RIW G 1) .
TEAE—FREILT |, FARES L G AP b 88 A% A0 . BRI, WA 5 7T phy bl 28 I A, LRI v T4
REBEE . O B KUY A 8 ANHCIRRLAN 1 ANHRIAGL | AR A Ak,

HT S SR B g o, P SR 7E SCL £k T i o JIIFIKs SDA £k M i rhy S 28 (G ol A 422 1k
Sl (BB 815 ) o BRI PEE RO L 2 1L 55 T A0 H R B2 I OB S REE . IR 12C HEAEhO RS
RS SRR 1 P EMCE B L PR A28 P R0 52 LB, 955 F5 20 A, 45 R DL A B
bt

FARMATT TR B 125 A7 s ik s RO 2 3 B0 0x00.
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Data Output by |
Transmitter :

Data Output
by Receiver

[ XX X /

Not Acknowledge ﬁ‘

Qe
J)J

Acknowledge

SCL from | |
| | (C
| | p))
| T
|
L

1S
START Clock pulse for
Condition acknowledgment

& 8-17. 12C B4k FHIAaIA

Recognize START or Recognize STOP or

REPEATED START REPEATED START
condition condition
Generate ACKNOWLEDGE

v signal v

o P
55
A \ / \ >< >< >< >< >< 1
( I
MSB acknowledgement acknowledgement Sr

| |
|
| |
| |
| |
T T
| |
1 signal from Target signal from receiver |
| |
| |
SCL | |
| |
| |
| |
|

}SorSr\ }SrorP‘

ACK
,,,,, J e
START or byte complete, clock line held low while STOP or
repeated START interrupt within target interrupts are serviced repeated START
condition condition

8-18. LR WML

8.5.3 I’C Z# /75
PRER TR EULTAR
© JABIEME

© AR 12C Mk

M 250k R o]

o Bl

FEW BTG, BRI AF I 7 S AN I B K o 1) FF FE BT PO s SDA i AR A RaEEAT BN . — DAL

(1) 12C Huhk 5 # Bhr. 1% BARTE LSB F 1 Z J5 MHIAME 5 T B BT 58T

Lo 7 N 8 Lo 8 I
| S | Target Address |R/W| A | Register Address | A | Data | A/A | P |
|
"0" Write
|:| From Controller to Target A = Acknowledge (SDA low)
A = Not acknowledge (SDA high)
|:| From Target to Controller S = START condition

Sr = REPEATED START condition
P = STOP condition

Bl 8-19. fydE-. RIEMRE+ HEATH “BAN” Hoatehms =
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I 7

1

| S | Target Address |R/W

\ [ 1]
Data |A/K|P|

D From Controller to Target

D From Target to Controller

8.5.4 IPC F AL

12C FF A7 asnliid LRy N E AL
o CKEONFRERIE 1.4V (MM ) UK.

% CONTROL #FfE#H1f) RESET fii. X4 RESET =1 I , Jif a2 ZAAERIME |, FELBIIFAa 3T i A
e 1E tyeny ZJ5 P ATEUBIO 12C Z A7 2 b7 s .

Bl 8-20. ApdfE-. PRI, PUE+ BT R “SRE” HRfemgX

A = Acknowledge (SDA low)

A = Not acknowledge (SDA high)
S = START condition

Sr = REPEATED START condition
P = STOP condition
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9 FFA7a AT

B A SUM T BAFA B AF R 90 PRSI MFT A A7 BB ML AL R 017 0 . I A 17 By

R 9-1. B
Wi EFEESE FIREH s
Oh  VSET Hi b FhU B 2 3
1h CONTROLA1 il 1 it
2h CONTROL2 il 2 Ll
3h CONTROL3 il 3 il
4h R R 3

SR AL 1) A 0 G i O SN R BT . 3R 9-2 JEAR T3@ FH T I 3 v o 1) 2R 2 1 4R
& 9-2. BFV) H REHD

AR R L2

B

R R ER

HAKH

w w [5A

H A EERIME

-n | EG e
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9.1 VSET #778% ( #uik = Oh ) [EAL = X]

9-1 Jg/~ T VSET , & 9-3 Hxf kit 47 17 /41,
Y CIE IS

TR AT A ) 4 R A

& 9-1. VSET &7E5s

7 6 5 4 3 2 1 0
VSET
R/W-X

* 9-3. VSET FHERFZBULH
fr ¥Bt A p-2a BH

7-0 VSET R/W X R B E A (1521 CONTROL2 FA7ash e Bl E AL ) .
S 1 R R £ = 0.4V + VSET[7:0] x 1.25mV

S 2 - R B A = 0.4V + VSET[7:0] x 2.5mV

S 3 : W HUE BEE 5 = 0.4V + VSET[7:0] x 5mV

Sl 4 R R £ = 0.8 V + VSET[7:0] x 10 mV

A AIE VSEL SRR YUE T EAME.

36 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS62870-Q1 TPS62871-Q1 TPS62872-Q1 TPS62873-Q1
English Data Sheet: SLVSFJ3


https://www.ti.com.cn/product/cn/tps62870-q1?qgpn=tps62870-q1
https://www.ti.com.cn/product/cn/tps62871-q1?qgpn=tps62871-q1
https://www.ti.com.cn/product/cn/tps62872-q1?qgpn=tps62872-q1
https://www.ti.com.cn/product/cn/tps62873-q1?qgpn=tps62873-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQI6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQI6D&partnum=TPS62870-Q1
https://www.ti.com.cn/product/cn/tps62870-q1?qgpn=tps62870-q1
https://www.ti.com.cn/product/cn/tps62871-q1?qgpn=tps62871-q1
https://www.ti.com.cn/product/cn/tps62872-q1?qgpn=tps62872-q1
https://www.ti.com.cn/product/cn/tps62873-q1?qgpn=tps62873-q1
https://www.ti.com/lit/pdf/SLVSFJ3

13 TEXAS

INSTRUMENTS TPS62870-Q1, TPS62871-Q1, TPS62872-Q1, TPS62873-Q1
www.ti.com.cn ZHCSQIED - MAY 2022 - REVISED JANUARY 2025

9.2 CONTROL1 #77#8% ( #ulit = 1h ) [5AL = 2Ah]
K 9-2 f&7x T CONTROL1 , % 9-4 hxf ittt 17 7 /v
Y CIE IS
%A A P ] & P A B T
& 9-2. CONTROL1 & 775%

7 6 5 4 3 2 1 0
=202 \ SSCEN ‘ SWEN ‘ FPWMEN ‘ DISCHEN ‘ HICCUPEN VRAMP
R/W-0b R/W-0b R/W-1b R/W-0b R/W-1b R/W-0b R/W-10b

% 9-4. CONTROL1 &5 B8

iz FB *A e ]
7 S hir RW Ob S EAT
0b = T3

1b = ¢ T h A A7 s E AN BRME
B ALIR LR M 0.

6 SSCEN R/W 0b Jet FH AT Aot
Ob = %5H] SSC 1817
1b = JiH SSC g7

5 SWEN RIW 1b AR A
Ob = £EJIFK ( RE A A7481E )
1b = BJFR ( FJE FER )

4 FPWMEN RIW Ob i PWM 5 H

Ob = i A HIBAT

1b = J3 HI5EH] PWM i84T

Zh 5 MODE/SYNC 5| 172 8z 5 . a1k MODE/SYNC 5l
SR B v S B R A A, M TEAR AL (KPR A T |, B384 LR
PWM #3547

3 DISCHEN R/wW 1b Jet Y #n L s
Ob = ZE A4 e
1b = Ja J i s e

2 HICCUPEN RIW Ob Wi 247
Ob = 2L L5 17
1b = B FAMFEAT . 5201E I IR R W 85217

1-0 VRAMP RIW 10b A e 1 R SO 5 — N R e R R
00b = 10 mV/us

01b =5 mV/us

10b = 1.25 mV/ys

11b = 0.5 mV/pus
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9.3 CONTROL2 #4728 ( #ikt = 2h ) [HAL = 9h]

K 9-3 f&7x T CONTROL2 , % 9-5 txfittifti7 7 /4.
Y CIE IS

%A A P ] & P A B T

& 9-3. CONTROL2 75

7 6 5 4

3 2 1 0

RESERVED

|

VRANGE SSTIME

R-0000b

R/W-10b R/W-01b

% 9-5.

CONTROL2 &7 B

TFB B

e

RESERVED 0000b

TREBERERAER] . N TR BACR SR S5
0.

TR L g

VRANGE R/wW 10b

RO R

00b = 0.4V % 0.71875 V ( L 1.25-mV 1% )
01b=0.4V % 1.0375 V ( LA 2.5-mV ik )
10b = 0.4V % 1.675V ( LA 5-mV K% )
11b=0.8 V % 3.35 V ( bL 10-mV |18k )

SSTIME R/W 01b

B AR 8]
00b=0.5ms
01b=1ms
10b=2ms
11b=4ms

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS62870-Q1 TPS62871-Q1 TPS62872-Q1 TPS62873-Q1

English Data Sheet: SLVSFJ3


https://www.ti.com.cn/product/cn/tps62870-q1?qgpn=tps62870-q1
https://www.ti.com.cn/product/cn/tps62871-q1?qgpn=tps62871-q1
https://www.ti.com.cn/product/cn/tps62872-q1?qgpn=tps62872-q1
https://www.ti.com.cn/product/cn/tps62873-q1?qgpn=tps62873-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQI6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQI6D&partnum=TPS62870-Q1
https://www.ti.com.cn/product/cn/tps62870-q1?qgpn=tps62870-q1
https://www.ti.com.cn/product/cn/tps62871-q1?qgpn=tps62871-q1
https://www.ti.com.cn/product/cn/tps62872-q1?qgpn=tps62872-q1
https://www.ti.com.cn/product/cn/tps62873-q1?qgpn=tps62873-q1
https://www.ti.com/lit/pdf/SLVSFJ3

13 TEXAS

INSTRUMENTS TPS62870-Q1, TPS62871-Q1, TPS62872-Q1, TPS62873-Q1
www.ti.com.cn ZHCSQIED - MAY 2022 - REVISED JANUARY 2025

9.4 CONTROL3 #173% ( Hulit = 3h ) [EAL = 0h]

] 9-4 J#or 7 CONTROL3 , # 9-6 Hxf kAT T /4.
bR S NS

%A A P ] & P A B T

& 9-4. CONTROL3 7%

7 6 5 4 3 2 1 0
RESERVED SINGLE PGBLNKDVS
R-000000b R/W-0b R/W-0b

% 9-6. CONTROL3 &5 B8

ERES: ¥ B i
72 |RESERVED R 000000b | {REIALKE M. T HIR S AR B I S A | ke iRy
0.
1 SINGLE R/W Ob FEIARIEAT . ZALERINES EN N HAT SYNCOUT g,

0b = J& / EN 5[l F#1 SYNCOUT

1b = 25 EN 3| R Hofl SYNCOUT. 717 S 247 #AME .
0 PGBLNKDVS R/W Ob DVS | (1 L 9 1F 5 4 B

Ob = PG 5| il s W& 1 ELi s i

1b = PG 5| JI7E DVS il =BT,
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9.5 STATUS 774} ( Hulik = 4h ) [EfL = 2h]

9-5 J&/x | STATUS |, % 9-7 FXf AT T 4.
Y CIE IS

AT AR [ B IR FR

& 9-5. STATUS &%

7 6 5 4 3 2 1 0
RESERVED \ H7 45 \ ILIM \ TWARN \ TSHUT PBUV PBOV
R-00b R-Ob R-Ob R-Ob R-Ob R-1b R-Ob

R 9-7. REFHFHTBIAY

fir FB C it pLina e
7-6 RESERVED R 00b TREPERERAER] . N T SRR R S AR |, 15 BIgIX L.
5 &k R Ob Wig:. ZAARE A LK STATUS 24785 R 75 R AE Wi 8514

Ob = RA LW gl

1b = KA T kgt

4 ILIM R Ob HLRBR o AR B IR STATUS 5 A48 RIS 75 K AR R R
G

Ob = R AL HT R di

1b = KRBT R R

3 TWARN R Ob L . 2R B RUGREL STATUS %738 LSRR B R A i it o
o

Ob = RAEME & F 1

1b = R T E S ST

2 TSHUT R 0b W, AR A RGN STATUS 2747 8% LUK 2 75 R A Kl =
.,
0b = KR AEHKW
1b = RAE T RO 4

1 PBUV R 1b HIEAN R . i i BRI STATUS 747 8 DR B R4 T
B RS (R ) .

Ob = RRAHLIEA R RS SHF

1b = KA T HIRA R RS

0 PBOV R Ob HIEA R TR, AR B R STATUS @ f7ds ORE S RAE T
HUEAS REF (e ) .

Ob = AR Rt IR

1b = KA T AR R R
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10 N2 ANSE it

i

PAN RS2 R M5 BB T T1 3RS Ya L, T A EAR AR R e B . TI & A 5T e
s TG TR . P RIS F IR B, AR R G T RE

10.1 MHfE R
N AR WA R B AR AR 5 S B B Y H IR R T
10.2 S 24N F
110 nH £20%
Vg, . e+ VIN sw ~~~__o 075V
T H" T
Vio § 20 kQ Em MODE/SYNC lCOUT Load
EN VOSNS
GOSNS
o ® SDA
I’c o SCL
zn
VSEL s
il; FSEL __Ccz 3.3V
6.2 kQ __Cc
10 kQ
COMP
1kQ
PG — N\ _L o PG
><— SYNC_OUT GND 0 oF
GND J;O p
N
B 10-1. SR A R 2
10.2.1 &Zi- 2R
% 10-1 FH TN R GRS T 24
£ 10-1. &it 3%
iaes ¥ Zich
Vin LD AT 3.3V
Vour AT L 0.75V
TOLvour N FH Fo VR R Y 2 £3.3%
TOLpc TPS6287x-Q1 4t FLE A 2 ( BEIREE ) 1%
Aoyt A H L R R +7.5A
t BT K ERAR I (8] 1us
fsw FF A 2.25MHz
L HLE 110nH
TOLinD FH R Y 22 +20%
9m IREWOREE S T 1.5mS
T PRI PP 24 125us
TOL . PRI P SRR %= +30%
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£101. B (&)

%5 B¥ fa
kew FFHH S IR 2 L (T = 4) 4
No M !

VIBIHHE

R iR K Fe VI 2209 £3.3% . TPS6287x-Q1 M ELIKEFEARE N 1% , AL A 18] 1 g5 KA i oL s 22 mT LA
i ARy AT

AVoyr = £ Vour X (33% - 1%) = +17.25mV 4)
10.2.2 #4072
PLTR 2879 A 418 Qo el T8 5550 J2 25 e N 10 48 e B8 S R B /5 AR oo fF o THE B IS o s il 81k, IR
RMS 775G A RS H T E L
10.2.2.1 YEiE LRSS
UG 50nH & 2300nH 3 FE P 1 B BCER AL TPS6287x-Q1 S84t . i 5 7 e B 1740 e 25 1) 7 52 3] B JR% B8 b B VR 3%
PR BRI, WA P AN B R R ES AT AR PR R . AR, T HE S0 H R BE A RS B RN D, R B
e H R S0 S 7 AR B A A R R S0, X iR A e ol . A N MRER BEIRLEZ NS
[EALEE  2E F e TR N, T @B IBE N 110nH,

AP DA TR - S 0 VA LR HL R B0

_ Vout(/VIN - Vour
IL(pP) = Wy (N X Lx fgyy (®)
0.75( 3.3 -0.75 )
I = = 2.342A 6
LPP) = 33\ T 110 x 109 x 2.25 x 10° (©)

R 102 FIH T 2 EM TZ N B RS . SR, ZBIRIFATER , FAT ) 3 7o £ 0 ) B At R Bt T E AR 0

i P
R 10-2. HEFFHEBREFIR
A R~f

H T AT B BEAREO

92nH 24A 4 x4 x1.2mm 52mQ ( JL7{H ) Coilcraft, XEL4012-920NE
100nH 30A 4 x4 x3.2mm 1.5mQ (MBI ) Coilcraft, XEL4030-101ME
110nH 29A 4 x4 x%x21mm 1.4mQ ( HBI{E ) Coilcraft, XGL4020-111ME
110nH 29A 3.2% 2.5 x2.5mm 1.9mQ (MBI ) TDK , CLT32-R11

55nH 39.5A 3.2%x 25 x25mm 1.0mQ (LAY ) TDK , CLT32-55N

110nH 17.0A 3.2% 2.5 x2.5mm 3.0mQ (JL7U{E ) Cyntec , VCTA32252E-R11MS6
100nH 25A 4.2x40x2.1mm 1.9mQ (LAY ) Cyntec , VCHA042A-R10MS62M
100nH 44A 5.45 x 5.25 x 2.8mm 0.8mQ ( JL7U{H ) Cyntec , VCHWO053T-R10NMS5

() BBV =50 5 5 7
10.2.2.2 SR B2

SPTA B IS eds—FE  TPS6287x-Q1 &3 fF R A LS A IELERT . F N A S N as H IR BUIREHFTRE N , . K
R BT IERIS T 2R HEE . TIHEMEAK ESR Z 2 Ay , UEEHB AR, Sbr b, BMARE
HHEAFEAFRERRNAE , HPERNRESAEBMIR TR ZME , AV R A SR RAR TRt L
e
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TPS6287x-Q1 284F K #7445 =, P5F VIN A1 GND 5 AL T 55 25 P AN A o IXfE 15460\ HEL 25 3% 0 DK AR
CETE PCB L, DMEF=AE /) R A B , TR EMI.

Feaas ) G 2 e PR A

_ Vourt
D= n X ViN (7)

Horp

* Vin 2HIAHTE.

M VOUT %iﬁtﬂ EEEO
© N EHE.

0.75

D=39x33

=0.253 (8)

AL LU SOREOR P I A LA th BL R A gy i

_ DX(l—D)XIOUT
IN= "VIN(pP) X Tsw ®)

Hp

* D AT,

o fow ATFRAIEK
o L ABHE

* oyt /2% H.

100mV HES N HLE S0 H br .

_ 0253 % (1-0.253) x11.3 _

C
IN 0.1x 225 x 10°

9.5uF (10)

TR 9 A Cin R FIEITA AL AEMBUFEI G A A BN G2 SuF A2
Ao THEW Cn A EA XTR A ( BEEBIM R ) M ZRE R A S | IF RIS AR L IUL AT RESEIL VIN
A1 GND 5/ JITCE. , BUS RN ER TR -

F10-3 I T 2 A EHE S ZN MRS . ZHIFRIFAER | Hoph g s gt i Hah i s gt nl fE AR R & .
* 10-3. 2N BERF|R

R .
A . REAUEM i A AR RS ()
mm ( F&} )

470nF +10% 1005 (0402) 10V Murata , GCM155C71A474KE36D
470nF £10% 1005 (0402) 10V TDK , CGA2B3X7S1A474K050BB
101 F +10% 2012 (0805) 10V Murata , GCM21BR71A106KE22L
101 F £10% 2012 (0805) 10V TDK , CGA4J3X7S1A106K125AB
22 b F +10% 3216 (1206) 10V Murata , GCM31CR71A226KEO2L
22 1 F +20% 3216 (1206) 10V TDK , CGA5L1X7S1A226M160AC

() SR E =700 5 Y.

10.2.2.3 B FEAME RS

il 7R 1 RIS AN B BHAS Rz AR CREAE -
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I
1 T[X(AIOUT+ L(;P))X N]:l) > >
RZ = % IXTX AVOUT -1 (1 + VTOLIND + TOLT ) (11)

-9
2.342 110 x 10
1 X (7.5 + =5 ) X T

R, =
27 15x 10‘3< 4x125x10 0 x17.25 x 1073

- 1)(1 +120%% + 30%2) = 2.244k0 (12)

M EEmNG , E24 R GEEMARHEEZ 2.4k Q .

10.2.2.4 EFHH BARR

Sefr b, B EFEEEFAFABEESRNAES , R KR AR SERRIR TR A AR , MBI HEEE
PROEB R AR Rt AR B . S AR AE. RN EXN FIERETms 2 XEE, TI EH AR
X7R A ( BERBIHEAE ) K ESR £ EM & B AR , LUESCHIFEAEMERE

TPS6287x #sfF K WA/ , i~ GND 5l B T3 25 F AN A XSO0 o 345 15 By ) FE 25 8% AT DASS FR 3 i B 72
PCB L, UM#r= A B st A B HGE |, TR EMI.

LA AR R 25 N DR PN bR 2 — PRI

o MAHEISMHERMERER | EXMIENT |, FEHgsr A B,

o BRI TS TTRIR MRSV R, P A ORISR (BIIABR AN SR ) o X LRNIA T
WA 4.

E RN bR HE IS TR 25 5E B BT IR THs AT S A AN B A A A T AR EL . BRI, T RO P TSR0 A A 0 0
A, IFEFENAME BT

IR Heas DRI AR AR HOIRAS |, WIT 5 (/i A DU A e

X (1+gmx*Ry) 2 2 2
COUT(min)(reg) = (—mesvv>(l + \/TOLT + TOLiNp~ + TOLgswy ) (13)
¢ 4
) 125x 1070 x (1+ 1.5 x 1073 x 2.4 x 10%) (1 J30mT 1 2097+ 1092 = 2032 i’
i = +14/30%° + 20%° + 10%° ) = 203.2uF
OUT(min)(reg) 5 sy 110x 1077 225 x 10° ’ ’ ’ ) " (14)
X 1 X 1
WA IS IR BEAT | W /N AR ARG H -
L luep) 2
Al
__ 1 /Nd’ ( ouT+ 3 ) AlgyT X t¢
COUT(min)(sat) = AVOUT\ 2 X VoUT - 2 (1 + TOLiNp) (15)
110 x 10~ (75+2342)2 6
_ 1 2 7.5x1x10 _
CoUT(min)(sat) = 17.25 x 10_3< 2% 0.75 - 2 (1+20%) = 122.7yF (16)

FEAI | 34 Courgn = 2030F , BP0 K

THRERERE TR CHERN | EEH L ESENEENTTRR RS R S TRERRS , THER
Z. HRWE . REMZAHEAEL T , FARFEEF RE/DEAERPIMG. EXFELT , RKBEAE Coutmax)
406 uF.
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& 10-4. U H R ARFIE
A Rj B R (E HgE AR S
mm ( %))
22 uF +20% 2012 (0805) 6.3V TDK , CGA4J1X7T0J226M125AC
22 1 F £10% 2012 (0805) 6.3V Murata , GCM31CR71A226KE02
47 uF +20% 3216 (1206) 4V TDK , CGA5L1X7T0G476M160AC
47 n F £20% 2012 (1210) 6.3V Murata , GCM32ER70J476ME19
100 1 F £20% 3225 (1210) 4V TDK , CGA6P1X7T0G107M250AC
100 1 F £20% 3216 (1210) 6.3V Murata , GRT32EC70J107ME13

(1) WEBH =750 % 5.
10.2.2.5 EFEFMERAL Cc

B, AR A7 T EER R B

T

BWINNER = T (17)
2m X NG ¢ CoUT(max)
125 x 107°
BWINNER = 9 = 89kHZ (18)
21 x M x 203.2 x 1070
TR, 1HE gmRz HIFEA
gm X Rz =15x1073x24%x10% =36 (19)
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PACKAGE OPTION ADDENDUM

27-Nov-2024

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

TPS62870NOQWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 870NOB

TPS62870QWRXSRQ1 ACTIVE VQFN-FCRLF  RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 870B
TPS62870YOQWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 870Y0B
TPS62870Y1QWRXSRQ1 ACTIVE VQFN-FCRLF  RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 870Y1B
TPS62870Y2QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 870Y2B
TPS62870Y3QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 870Y3B
TPS62871NOQWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 871NOB
TPS62871IN1QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 871N1B

TPS62871QWRXSRQ1 ACTIVE VQFN-FCRLF  RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 871B
TPS62871Y1QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 871Y1B
TPS62871Y5QWRXSRQ1 ACTIVE VQFN-FCRLF  RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 871Y5B
TPS62872NOQWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 872N0B
TPS62872N3QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 872N3B

TPS62872QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 872B
TPS62872Y1QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 872Y1B
TPS62872Y2QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 872Y2B
TPS62872Y4QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 872Y4B
TPS62872Y7QWRXSRQ1 ACTIVE VQFN-FCRLF  RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 872Y7B
TPS62873N0QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 873N0B
TPS62873N1QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 873N1B
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
(6)
TPS62873QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 873B
TPS62873Y1QWRXSRQ1 ACTIVE VQFN-FCRLF RXS 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 873Y1B

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TPS62870-Q1, TPS62871-Q1, TPS62872-Q1, TPS62873-Q1 :
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o Catalog : TPS62870, TPS62871, TPS62872, TPS62873

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & 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
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
TPS62870NOQWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62870QWRXSRQ1 | VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62870YOQWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62870Y1QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62870Y2QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62870Y3QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62871NOQWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62871N1QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62871QWRXSRQ1 | VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 12 4.0 12.0 Q1
FCRLF
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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)
TPS62871Y1QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62871Y5QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62872NOQWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62872N3QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62872QWRXSRQ1 | VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62872Y1QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62872Y2QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
TPS62872Y4QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 12 4.0 12.0 Q1
FCRLF
TPS62872Y7QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 12 4.0 12.0 Q1
FCRLF
TPS62873NOQWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 12 4.0 12.0 Q1
FCRLF
TPS62873N1QWRXSRQ1{ VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 12 4.0 12.0 Q1
FCRLF
TPS62873QWRXSRQ1 | VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 12 4.0 12.0 Q1
FCRLF
TPS62873Y1QWRXSRQ1| VQFN- RXS 16 3000 330.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
FCRLF
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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)
TPS62870NOQWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62870QWRXSRQ1 VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62870YOQWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62870Y1IQWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62870Y2QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62870Y3QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62871NOQWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62871IN1QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62871QWRXSRQ1 VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62871Y1QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62871Y5QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62872NOQWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62872N3QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62872QWRXSRQ1 VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62872Y1QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62872Y2QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62872Y4QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62872Y7QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS62873NOQWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62873N1QWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62873QWRXSRQ1 VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
TPS62873Y1IQWRXSRQ1| VQFN-FCRLF RXS 16 3000 338.0 355.0 50.0
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PACKAGE OUTLINE
RXS0016A VQFN-FCRLF - 1.05 mm max height
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NOTES:

1. Alllinear 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.

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

N

INSTRUMENTS

www.ti.com



RXS0016A

EXAMPLE BOARD LAYOUT
VQFN-FCRLF - 1.05 mm max height
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SOLDER MASK DETAILS
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NOTES: (continued)

4.

5.

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).

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
RXS0016A VQFN-FCRLF - 1.05 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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BASED ON 0.1 mm THICK STENCIL

SCALE: 156X

4226093/E 09/2022

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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