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ViH w A L (PG) PLHES: 7 IS AT I T BN A B3 1 I B 0.8 \%
ViL RHE TN (PG) CAME S J7 247 I B 9% Bh 21 1 24 04 V
IH PR B (PG) CLHES 7 IS AT B T B R A Bh A 1 I 2 11 pA
I K HLTH A T (PG) CAME S 7 2B 47 I B B o % Bh 21 2844 -1 HA
tara) PR ik it (8] (PG) EG ?Lﬁwj:%ﬁq%?ﬂﬁ PR AT 34 40 46| s
= LT 4
W
Vour A L PR A Vin = Vour + 1.4V -1.0 10| %
Vicr K AL (VOSNS) -100 V°<n°%g mv
Vicr W NFLAEVEE (GOSNS) -100 100 mVv

Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: TPSM8287A12M TPSM8287A15M

English Data Sheet: SLVSHR7


https://www.ti.com.cn/product/cn/tpsm8287a12m?qgpn=tpsm8287a12m
https://www.ti.com.cn/product/cn/tpsm8287a15m?qgpn=tpsm8287a15m
https://www.ti.com.cn/cn/lit/pdf/ZHCSUY3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUY3&partnum=TPSM8287A12M
https://www.ti.com.cn/product/cn/tpsm8287a12m?qgpn=tpsm8287a12m
https://www.ti.com.cn/product/cn/tpsm8287a15m?qgpn=tpsm8287a15m
https://www.ti.com/lit/pdf/SLVSHR7

13 TEXAS

INSTRUMENTS TPSM8287A12M, TPSM8287A15M
www.ti.com.cn ZHCSUY3 - AUGUST 2024

6.5 HHFE (42)

T,= -55°C £ 125°C, V)N =2.7V £ 6V. WAUERTAE Viy=3.3V H T, =25°C &4 FIE ( BRIESHERE )

24 TR A BAME  ABE  BRE| B
(f(‘;"u; lg'\;'s'"'\f , PWMIEAT, Vin =33V, 135 15 165
fow FrRIE (SW) fow = 2.25MHz , PWM 3217 , Vin = 0025 005 2475 Mz
3.3V, Vour = 0.75V : : .
fmod AT R fsw/2048 kHz
Afaw JRSEAT HAIR] (Y AR AR A +10%
T A7 B4 HL AU [#) 5 4 125 us
9m R ZE TR A5 5 1.5 mS
oA PR
il FET IE MO R | B A
ILim TPSM8287A15BAM. 18 23 25
TPSM8287A15BBM
&M FET f s nt bR , B 7.5 12 A
6.6 12C O F4FE
S8 WA A B/ME BKE|  BAL
(i 100
fscL SCL I8k P 400| kHz
P+ B 1000
PR 4
thos tsta | ( A ) START et B A4t i) P 0.6 us
P+ F 0.26
PRt 4.7
tLow SCL I BRI He ~F Ji 1 P 1.3 s
P+ B 0.5
PR 4
thicH SCL B ey e P J& 3 PR 0.6 us
PR+ B 0.26
PR 4.7
tsu~ tsta | EE START 1% LI A] PR 0.6 us
PR+ B 0.26
PRt 0 3.45
tip toar | HHE OR R 1] PRI 0 0.9 s
P+ 0
PRt 250
tsus toar | EHE E LI ) PR A 100 ns
P+ B 50
PRAER 1000
tr SDA #1 SCL 155 (1) L F+-i & PRI R 20 300 ns
PR+ A 120
PR 300
t SDA Fil SCL 1% 5 1 F Wi ] [SEL S 20 x Vpp/5.5V(") 300| ns
PR+ B 20 x Vpp/5.5V(") 120
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6.6 I2C HE IR FRieiE (42)
24 KA B/ME BOKE| B
B 4
tsus tsto |15 2RI SN [H) P 0.6 s
PR+ 0.26
FRAERE 47
tsur STOP 55 START &fF IS Lk AS R[] | pRogiAs 1.3 s
PR+ 0.5
PR 400
Co RS BRI AT B PRz 400 pF
PRig+ Fa 550

(1) Vpp & SDA FI SCL i L4 ik
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6.7 SLAVREE

3 50
— T;=-55°C — T,=-55°C
— T,=-40°C — T,=-40°C
< — Ty= 25°C 40 — Ty= 25°C
£ 25 — T,= 85°C < — T,= 85°C
z — T,=125°C = — T,;=125°C
> -
el = 30
s D
g 2 S
2 € 20
8 15 2
E @ 10
1 0
2.7 3.2 3.7 4.2 4.7 5.2 57 6 2.7 3.2 3.7 4.2 4.7 5.2 57 6
Input Voltage (V) Input Voltage (V)
lout = OpA SINGLE=1 MODE/SYNC = {1 T Vsw = 0.0V EN = fikriz
Bl 6-1. TAEmyRrIR ( TR ) B 6-2. ST LB
2.3 3
2.29
= 2.28 7 2
ey I
S 227 =3
> >
2 226 2
3 El
g 225 g 1
L L 0.8
2 2.24 2 o7
S 223 S 06 ——
& 222 & 05 — T,=~40°C
Vin = 2.7V — T, =25°C
2.21 Vi = 3.3V 0.4 — T,=105°C
VN = 5.0V T,=125°C
2.2 0.3
55 35 -15 5 25 45 65 85 105 125 140 10m 100m 1 10
Junction Te mperature (°C) Output Current (A)
lout = 6A Vour =0.9V  MODE/SYNC = i F ViN=3.3V Vour=0.9V  MODE/SYNC = fiHi T
&l 6-3. TPSM8287A12BBM FF &M% 5 T, [MKIXA & 6-4. TPSM8287A12BBM H&HHEK 5 loyr HKIXR
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7 VEYHE A

7.1 b

TPSMB8287A1XM [ 2 i It % e 4% P YRS HR R T 3] 52 A< 1) DCS 42l 4+ , A7 G B iR 9 1) S L DRI I 2 i
2, FFAE I H AT 8] DL E SR AT T O . il dh $h DL ARS A IR S0 e ELURUAS B AN 22 70 RE I T g T LA
NEA TR R SR A i 1k e AL B2 A% LA L R AR el

BB ORI , gt il LASE T MODE/SYNC 5 JIgE N RS, FEARITORBIRIFEE N DCM , T £E 484
T AL ] P SRR R R

BE 51 AT 5] B A R R HE 12A F116A S . Oy Tt — iR e 1, WTRLR 2 ANEMT CHES .
Blan , FFEEIDAS 15A S:1FrTHR At ik 60A FIHLIL .

7.2 ThEETTHEE

VIN é]

é] VIN

2.2uF

Bias
Regulator

L:—.
A s

i [ l
R
| il
Gate L
Drive ] vout
EN [ Modulator and
Active ]
Dischar
9e 4 sw
L |
<E 4 D
PG r
[ | oscillator NV :]% GND
L {"]eND
Device Thermal
Control Shutdown
VSET1
Ramp and Slope Compensation {] vosns
VSET2
VSET3
{
sCL -
ANV gm
SDA ) r
* ) { ] cosns
SYNC_OUT
["] comp
MODE/SYNC L]
c
=
5]
(1) ARERE , ESHE 4-1.
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7.3 FeMEULEA
7.3.1 B/E4i% DCS #2#)# #

Kl 7-1 eon T TPSM8287A1XM A4 rhfd I 11 [l 52 4% DCS-control #h 4RI T HEE . Z3h 4L & — A 1
FORRPEIAEE . AN [A) L SSRGS R 1 2R e o 22 2030 S AT £ S B A SEBURS A (K FL T TR . M
HRERAME R UL ORI A N, DL )2 A4 A AN D R S EOR

Vin

<
D
Modulator

) R Q - D || i
> Gate rvwl;wm Vour _
||

S Driver
;I; Cour

CIN

T4T

T4T

fSW ( I-LI-LI V|N
Ramp Generation and

Slope Compensation

/_ VOSNS A
_ COMP
m ) GOSNS Rioro
O

Ccompt

—— Coomp2
RComp1

& 7-1. [E £ 4% DCS-Control b ( LR )
7.3.2 ZB PWM FI45 =

s E AT LI = RS [R] R 75 i 4 ) s FE O DU

o B RIRE LIIK S R ] (PWM-CCM)

o HAIEES IS IR T K 58 TR ) (PWM-DCM)

o B AN B AS Rk Bk K F B AT A i) (PFM-DCM)

PWM-CCM #5301l I (8] 7 FE 3 1 45 o TR H /Nt i, i Sl (W 2074 50ns (ton_ min) » AT
ReIT RINHR MBCEAE FRAR . B B iR A A 8], #8020l 5 28 SR Wi [A] SR PR 4R 3 =4 Ay 4 fBL PR 949

Vour )

N = Ty x fow

f£ PWM-CCM iz 4TI , Z31F DMESE MR BEAT T K, HUBES RS IE L) (S E 7-2) - PWM IE4TS0EL T
FEAR At H s S A PR A B S P RE
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£ PWM-DCM 3iz47T#H] |

I I
re— gy —»

»
Time

Inductor Current

A

& 7-2. E45: @R (PWM-CCM) BT
A DLE E SR AT T | RSB E A ELSN (SR 7-3) o EHERT

4

%o E 2 4 I W (R PR JER 2% H AT DA PRS0 58 AT SR AR, RIS RE O TR 5 4 o
AT LME 7R 2 SRt B g8 M PWM-CCM 2% PWM-DCM % H F i I

_Vour
VIN X toN VIN
Iout(ccM-DCM) = ——5—— X — (2)
A
— gy ——»
2
3
3 /
5 0 Time
S
©
£
v

£ PFM-DCM iz 47 #1a] |

) FREkid ke LU (152K 7-4 ) . PFM-DCM

4

& 7-3. AESSEEA (PWM-DCM) HRHE

Pt A e Pl s AR DR FFIELE (AR T 5 445 (10K 40 20ns 368 I [ AR Xof B2 ) HE
IR) A R KT SR ik 55 P9 AR I [ 2

N

=17

3

— :4— Minimum on-time ) )

- :1— 1w —»:1— 1fsw —»:1— 1fsw —>:

6 A A

= ,/ \\ ,/ \\

(3 0 . Y >
2 Time
o

p=)

el .

< Skipped Pulses

& 7-4. NEL: S EBER (PFM-DCM) BRI

A LME R 7R 3 kit S8 L PWM-DCM 7234 PFM-DCM [ H HLJ SIAH

louT(PFM — entry) =

_Vour
ViN X 20 ns Vin
2 X I (3)

7-5 £% 7-8 ox 7 PWM-DCM % PFM-DCM BI85 tnfal B Vin 1 Vout AL T AR AL .
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< 05 < 05
> Vin = 2.7V > Vin = 2.7V
° 0.3 Vin = 3.3V e 0.3 — Vin=3.3V
7] VN = 5.0V 7]
o 02 2 02
S S
«E 0.1 ‘E 0.1
w w
s 007 s 007
8 0.05 8 0.05
Z 003 Z 003
o o
= 0.02 = 0.02
o o
S o0t S 0.0
2 0.007 2 0.007
3 0.005 3 0.005

0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2

Output Voltage (V) Output Voltage (V)
MODE/SYNC = {& . MODE/SYNC = & H.*F

& 7-5. TPSM8287A12BAM (1) PFM-DCM AR | & 7-6. TPSM8287A12BBM f¥] PFM-DCM i R{E
< o5 < o5
> Vin = 2.7V > Vin = 2.7V
° 0.3 Vin = 3.3V ° 0.3 — Vin=3.3V
% VN = 5.0V B — V|N=5.0V
© 02 © 02
S S
> >
£ 041 2 01
w w
s 007 s 007
8. 0.05 8 0.05
Z 003 Z 003
o o
= 0.02 = 0.02
I o
S oot S 0.0
2 0.007 2 0.007
3 0.005 3 0.005

0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 0.4 0.8 1.2 1.6 2 24 2.8 3.2

Output Voltage (V) Output Voltage (V)
MODE/SYNC = {&HF MODE/SYNC = & H°F

& 7-7. TPSM8287A15BAM ] PFM-DCM A\ B/ {E & 7-8. TPSM8287A15BBM K] PFM-DCM #\ B {E

Ko P BC B N A 5k ) PWM 42K (FPWM) Bk4s LA (PSM)

o fE5EH] PWM 0T, 23R4 A PWM-CCM
o HEHHMNT , BEFE NI T PWM-CCM |, K5 % N PWM-DCM , fEHAR 512~ 1 PFM-
DCM. A[E AR (A ) e 4 2 T 8510 .

*£ 7-1 B7r 7 MODE/SYNC 5| I Bhig R L S 3 i 25 44 TAERI0 ) CONTROL #Ff7#% H i) FPWMEN £/ .
£ 7-1. FPWM #0044 R0k #

SSCEN fi. FPWMEN £ MODE/SYNC 5]k TR &
0 0 & PeM M R A
1 0 i PSM T JIEHES T H
0 1 X FPWM
0 X =n FPWM
X X EEZRE FPWM WS 7.3.8
1 1 X FPWM
W2 7.3.9
1 X =1 FPWM
7.3.3 }EE (LR
fiige (EN) SIREBUA S, BAMIITIEE. EZ0 K 7-9
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o PENEIN | %5 R F AR F 2810 P R B B R A
o (EMESECEY LI HEE S, JF R AR5 SYSTEM_READY {55

EN H]—*
ENABLE
Viren)
SYSTEM_READY
CONTROLS3:SINGLE

& 7-9. fEEEThRETAE &

HI T EN 5| BESA — AW ETTIR S | B 20 B MRBESTIRR S0 %51 . R —A 15k Q DLy BE
FRRPRBIARN EN 510 B

2 VIN SIS JGE R, 8328 EN SRR 2R B2 51 RIAARE 2 R kA7 a5 A BN 3 77 45 i B i
B VSETx Al SYNC_OUT 51 JIKPIRZS o Wi SR A TR W olid e e S5l bt | iz 8 IE 2R EN hr BT, fEHE
BIRET , IO D AIMEREE S |, KEWE RO R 127 251 58 AT UG AL 5 HER B (¥ B B
PeAds A RETTIRIT . [FIRE | HERR T ) — DB AN A E SR S P A et (TS 0075 7.3.17 ) ©

ML (AEHES ) M, £ CONTROL3 #7285 B SINGLE =1 LIZEF] EN S A TR FHi. 24 SINGLE =
10, WEIRASX EN 5IBAE M.  (WEER , EN 5 JITESS I LR 2626 3 R Hi. ) IEHES N |, Ef
{# SINGLE = 0. #% & SINGLE = 1 t1£:25H SYNC_OUT 3| .

HNE SYSTEM_READY 155 AT ( BIRIistk 58 i B s tE o ) B, N E IR s iR A0 T = FHZS , EN 5]
R T BE S hn HES N ZEAL © EN BB L0 & B0 8 2 4 H i BL R B U A e 2, 1 HE ST U 28 B % BV L A B
o (12C BB R G SL RN S A, 3F HASZ N # ENABLE 5 SYSTEM_READY 15 SR A KI5
M. )

EN 5| JH_E fR P om b g4 e Wr . 7ESCWT AN | ShR R ) MOSFET %M , Wil BB w28 | S F U FE
ANF| 20pA (( HAUE ) FIHER. E20% EN 5] &2,

FE AL RSN SCHFE L AE EN SR S N S 928 0 B BEL 20 TR 28 R S AE F P AT m AR I R IS AE RS 5 A e iy N\ b A £
Rt il 2218 480 (1 F SR IR 51 B, I SVEE FH AN RC M4k el 5 i ZEiR . A X B 2SR | ES
2] 1 1 i # B [ BE 5] I 1 7Y BT ) BT DR 1 7% S SR I 2 7 Al ¥ i 1)

7.3.4 5357

24 VIN 5] F ) e B 1E 1) UVLO BB | iZas 3k AT n S oIaa 4,

R EN 5] h 2% H

SRAE R RS M L

PR VSETxX Al SYNC_OUT 31 B A

SRER BRE IR 2 2544 Z5 A7 A%

WAL SE RS, 24008 12C 3@15 3R EN BB, #h) EN 5 B4R 8 e BRI T8 T 284 194T A

* 4 EN SOV, SRRt
- TET AR S A A A AT BN
- IREAEIT (FHST) .

* S EN Sy, SRR
- JEWT AKX A A AR AT B NAT T

Iyl

N
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- ERLEERIERE , RFIHEITR
- e i R R R

7-10 Jeor 7 EN 51 Jdad — A e pH S ERi 2 Viy I’ EE SR8

Vin 7(' Vir+uvLo)
|
|
|
|
|
| .

EN EN pin pulled
| low internally
|

|

Device initialization
complete

VOUT

|

|

—— tyenp —7:4— taramP) —»!
|

. ' :

— |

|

PG Undefined |

|

T

|

|

—> :4— tapo)
| |

& 7-10. EN R ZE V) B RIESINF
B 7-11 JEIR T A5 5 &R 3] EN BI85 317 51

)

Vin 7( Vir+uvLo)
|
|

EN

Vour

:4_ td(EN)Z —7:4— td(RAMP) —VI
| |
Device initialization

complete

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |
| |
! |

|
PG  Undefined | |

|

I

|

|

v

:4— tara)
(.

B 7-11. SRS SEEE] EN 5| IR I8 3 7

CONTROL2 #4785 1Y SSTIME[1:0] A7k B4k Ja Rk i RFEEaS [a]
d td(RAMP) =500us

* tyravp) = 1Tms ( ERIAE )

* tyravp) = 2ms

taravp) = 4ms

SRR 3 7 5 1) 2008 DL R S50 HHE

R BE s (VOUTI(7:0])
« i HETEE (VRANGE[1:0])

Copyright © 2024 Texas Instruments Incorporated FER PR 17

Product Folder Links: TPSM8287A12M TPSM8287A15M
English Data Sheet: SLVSHR7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm8287a12m?qgpn=tpsm8287a12m
https://www.ti.com.cn/product/cn/tpsm8287a15m?qgpn=tpsm8287a15m
https://www.ti.com.cn/cn/lit/pdf/ZHCSUY3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUY3&partnum=TPSM8287A12M
https://www.ti.com.cn/product/cn/tpsm8287a12m?qgpn=tpsm8287a12m
https://www.ti.com.cn/product/cn/tpsm8287a15m?qgpn=tpsm8287a15m
https://www.ti.com/lit/pdf/SLVSHR7

I} TEXAS
TPSM8287A12M, TPSM8287A15M INSTRUMENTS
ZHCSUY3 - AUGUST 2024 www.ti.com.cn

« #Ja3h (SSTIME[1:0])

ISR IR B K T VSETIZ:O] 18 | WUBH A 2 Je T 408 305 BUTF A4 ) VSETIZ:0] . 40 3)
SERUR , B PEA SR TR R A

FEFIEINI , SRR AN SI , DATH R4 U L P A 0 A O T A P o SR, 80T A
B P A UREA  AEMLT , IANIH TR B0 DR AL 04 (BB 7-12) .

; Final voltage
Vour -k Prebias voltage

I
———————— T I
I

B 7-12. JE SR A T B

7.3.5 FFRHGELFE

TPSM8287A1xM it A H W B AT AT KRR 83 AF 8 5 . A RA Il |, SR 4-1. ARBIFRIR L
FEIE N2 58 P P E R AL D R SRR AR P IR (R 2 1F

BARBITT KA PR A A —E BEAE A 3. Vin 30 Vout i i 4 32 8L B s O RCER . BURHIIT SRR S RE 6 [ D)
PG IITRAAFE | (BRI & FE RS T IS BB, TGN RUEARRE | S e v R SUBO R R Bk
B I (WES T 7.3.13) o Bk, TR R AR S I AR AT LR

Kl 7-13 FIE 7-14 124 T 1.5MHz TPSM8287A12BAM F1 2.25MHz TPSM8287A12BBM Z Al IR L. X%
HHEE = 1.2V B, 2.25MHz 1 1.5MHz #34F7E S 8 R R IR AR, 1 2.25MHz fRASTE 88 ik T+
3A BT HR T SRR . 1.5MHz #3138 5 70 ol TAE SR AL M ReR |, JUH R H R RARR . M H
JE =12V IR, TI @ERZHMN 4 2.25MHz 284 |, RN ERIZER S 1.5MHz 8$4EART | (B % H BB s a0k
B, FF H K e R .

95 — 100
90 |/~
£ 85 g
5 3
& 8
Qo ‘ Q
E 80 E go|— Vour = 0.60V
Vour = 0.40V —— Vourt = 0.80V
Vour = 0.60V — Vout = 1.00V
75 | —— Vour = 0.80V o] ¥OUT = :ggg
Vour = 1.00v T — Veur =250V
VeI [ o . | =ERe — o]
70123456789101112 1t 2 3 4 5 6 7 8 9 10 11 12
Output Current (A) Output Current (A)
ViN = 3.3V Ta=25°C FPWM Vin = 5.0V Ta=25°C FPWM
& 7-13. TPSM8287A12BAM 5 TPSM8287A12BBM | & 7-14. TPSM8287A12BAM 5 TPSM8287A12BBM
LEG R &GRS
7.3.6 B ERE
7.3.6.1 Wil BEERER

R RE S, S 23 VSETX SIBIBPIRZS | JFIRIE R 7-2 e BO i k. EE , VSETx 51t &
AR 12C H brthbk DL %5 /74 CONTROL2 Hif¥] VRANGE i & . HAEfE VIN '~ il sii@ it 12C
IR E RESET = 1 kI VSETx 51, 7E VIN H )5 5 oSO B A2 0 75 47 45 A EL 12C bk, 1A ORI A
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F: B LS AR B VSETX 5110, 3EH VSETx 5115 GND Z a1 % 4 %5 /N T 100pF . AHA R IE S IS8T | fil
N HEL R DA 25 28 /0 LU B i i tH F S 7 1.4V
X 7-2. B BER 12C Mk
VSET3 VSET2 VSET1 12C #ihik VRANGE [1:0] VOUT B
GND GND VIN 0x40 0b10 0.45V
GND VIN GND 0x40 0b10 0.50V
GND VIN VIN 0x40 0b10 0.55V
VIN GND GND 0x40 0b10 0.60V
VIN GND VIN 0x40 0b10 0.65V
VIN VIN GND 0x40 0b10 0.70V
VIN VIN VIN ox40 " 0b10 0.75V
47kQ % GND GND GND ox41 " 0b11 0.80V
47kQ % GND GND VIN 0x41 0b11 0.85V
47kQ % GND VIN GND 0x41 0b11 0.90V
47kQ % GND VIN VIN 0x41 0b11 0.95V
47kQ ZE VIN GND GND 0x41 0b11 1.00V
47kQ % VIN GND VIN ox41 " 0b11 1.05V
47kQ % VIN VIN GND ox41® 0b11 1.10V
47kQ ZE VIN VIN VIN 0x41 0b11 1.15V
GND 47kQ % GND GND ox42 0b11 1.20V
GND 47kQ % GND VIN 0x42 0b11 1.25V
GND 47kQ % VIN GND 0x42 0b11 1.30V
GND 47kQ Z VIN VIN 0x42 0b11 1.35V
VIN 47kQ % GND GND 0x42 0b11 1.40V
VIN 47kQ % GND VIN 0x42 0b11 1.45V
VIN 47kQ Z VIN GND 0x42 0b11 1.50V
VIN 47kQ Z VIN VIN 0x42 0b11 1.55V
GND GND 47k @ % GND 0x43 0b11 1.60V
GND GND 47kQ Z VIN 0x43 0b11 1.65V
GND VIN 47kQ Z GND 0x43 0b11 1.70V
GND VIN 47kQ Z VIN 0x43 0b11 1.75V
VIN GND 47kQ Z GND 0x43 0b11 1.80V
VIN GND 47kQ Z VIN 0x43 0b11 1.85V
VIN VIN 47kQ % GND 0x43 0b11 1.90V
VIN VIN 47kQ % VIN 0x43 0b11 1.95V
47kQ % GND 47kQ % GND GND 0x40 0b11 2.00V
47kQ % GND 47k Q % GND VIN 0x40 0b11 2.05V
47kQ % GND 47kQ Z VIN GND 0x40 0b11 2.10V
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R 7-2. JAzhEH B 12C 3k (%)

VSET3 VSET2 VSET1 12C ikt VRANGE [1:0] VOUT HiE
47kQ % GND 47kQ % VIN VIN 0x40 0b11 2.15V
47kQ % VIN 47kQ % GND GND 0x40 0b11 2.20V
47kQ % VIN 47kQ % GND VIN 0x40 0b11 2.25V
47kQ % VIN 47kQ % VIN GND 0x40 0b11 2.30V
47kQ % VIN 47kQ % VIN VIN 0x40 0b11 2.35V
47kQ % GND GND 47kQ % GND 0x41 0b11 2.40V
47kQ % GND GND 47kQ % VIN Ox41 0b11 2.45V
47kQ % GND VIN 47kQ % GND 0x41 0b11 2.50V
47kQ % GND VIN 47kQ % VIN 0x41 0b11 2.55V
47kQ % VIN GND 47kQ % GND 0x41 0b11 2.60V
47kQ % VIN GND 47kQ % VIN 0x41 0b11 2.65V
47kQ % VIN VIN 47kQ % GND 0x41 0b11 2.70V
47kQ % VIN VIN 47kQ % VIN Ox41 0b11 2.75V

GND 47kQ % GND 47kQ % GND 0x42 0b11 2.80V
GND 47kQ % GND 47kQ % VIN 0x42 0b11 2.85V
GND 47kQ % VIN 47kQ % GND 0x42 0b11 2.90V
GND 47kQ % VIN 47kQ % VIN 0x42 0b11 2.95V
VIN 47kQ % GND 47kQ % GND 0x42 0b11 3.00V
VIN 47kQ % GND 47kQ % VIN 0x42 0b11 3.05V
VIN 47kQ % VIN 47kQ % GND 0x42 0b11 3.10V
VIN 47kQ % VIN 47kQ % VIN 0x42 0b11 3.15V
47kQ % GND 47kQ % GND 47kQ % GND 0x43 0b11 3.20V
47kQ % GND 47kQ % GND 47kQ % VIN 0x43 0b11 3.25V
47kQ % GND 47kQ % VIN 47kQ % GND 0x43 0b11 3.30V
47kQ % GND 47kQ % VIN 47kQ % VIN 0x43 0b11 3.35V
47kQ % VIN 47kQ % GND 47kQ % GND Ox44 0b10 0.75V
GND GND GND 0x40 0b11 0.80V
47kQ % VIN 47kQ % GND 47kQ % VIN Ox44 0b11 1.05V
47kQ % VIN 47kQ % VIN 47kQ % GND Ox44 0b11 1.10V
47kQ % VIN 47kQ % VIN 47kQ % VIN Ox44 0b11 1.20V

(1) BEFRJRFIRAL T —H I 2 AN 12C Huhik

JEBHHAIR]  HrH RR Je R A VSETx 51 I B B b E |, SR )5 FF 3 K sk 238 I 12C B D 4 e 2 2R I AT A8
B WRETERRAE CETF AR 37 I 08T i B R 15 55 (VOUT[7:0]). itk B H (VRANGE[1:0]) 5k
BE B} A (SSTIME[1:0]) ¥ BT , WAERE 27 FIE R, #4F o ZROHE . WAL EN 5] 9 IH
P BE 2 VOUTI[7:0]. VRAMP[1:0] 5% SSTIME[1:0] , I 8%t 457 445 R Vs FH s P {1
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7.3.6.2 HyH B R

s BA DU ASE 4 RV . CONTROL2 274778 HH 11 VRANGE[1:0] A7 42 il AN VE A 2L (16 Sk
7-3) o BRI R VEE B VSETX 51 IRE -

R 7-3. BEHE

VRANGE[1:0] B R 3
0b00 0.4V F 0.71875V ( KN 1.256mV )
0b01 0.4V £ 1.0375V ( KK 2.5mV )
0b10 0.4V & 1.675V ( BN 5mV )
0b11 0.8V % 3.35V (KM 10mV )

SR VRANGE(1:0] £ J #F 5 JUxT VSET %47 88T 5N - B VSET(7:0] fir iy {E R A Lt 2 k. %541
FE o P FE UG T FL RV LI A 75

D% 0.8V A 3.35V il sl A iz v [l A HAtVE D)4, 8342 4E 0.4V % 0.8V Z (B VI # N A HERL K.
T G E S SO 18] T RE AR IR AT R R I B b, VRANGE BE SSCL ZFE BT THE Bl P i) 4 th L R R
BEAT , T VSET(7:0] AL ZiAEHT . Vi Bl N 5 B AR R it A

7.3.6.3 FBRING T R BERE R

SRR 7-2 AT AR BT R B s, W RT DAAE 7 A A2 A7 T8I 12C S L . EN 51 BB
MERBTE , #EEIHFRTTE VSET FAAa TR BN R R, SR SR B RR T 12C St a1
BT S U A R R S8 R A 2 AT

7.3.6.4 ZiAHEVETS (DVS)

WU IEAE A A7 I S8 s tH e R BE L, s A2 3 1077 X BT e B i L R i B .

CONTROL1 #Ff7# #1111 VRAMP[1:0] fi 1% & DVS B[ #F N— AN R0 7 — /N R EIE R (SR
7-4) . AHEF S VRANGE[1:0] A7 18 B 3%

R 7-4. SHFBERTEER

VRAMP[1:0] DVS EZER
0b00 10mV/us
0b01 5mV/us

0b10 ( BRIMH ) 1.25mV/us
Ob11 0.5mV/us

R MODE/SYNC 5| A~ H. FPWMEN = 0, M7E{%4H B N EER T LIRS |, BN S F s ae
M AR R B N . 7EE SRR T, SRS BE A 2 B R R R AR

THVER, b K T ) H I T B A A, DRI AE DVS TR, AL as e AR i LR A SRS
AR

dVour
lour = lour ¢y + Cour a

(4)

Hrp
o louT A E A E R FL R 10 3 R v A e s A 20 A P A LR
louT(oc) & F I A LI
© Cout A& H 2
o dVour/dt 2% B R EIEE (FTEE 0.5mV/us 2 10mV/us 76 B N AT 4 fs )

Copyright © 2024 Texas Instruments Incorporated FE LRI b 21

E. I
Product Folder Links: TPSM8287A12M TPSM8287A15M
English Data Sheet: SLVSHR7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm8287a12m?qgpn=tpsm8287a12m
https://www.ti.com.cn/product/cn/tpsm8287a15m?qgpn=tpsm8287a15m
https://www.ti.com.cn/cn/lit/pdf/ZHCSUY3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUY3&partnum=TPSM8287A12M
https://www.ti.com.cn/product/cn/tpsm8287a12m?qgpn=tpsm8287a12m
https://www.ti.com.cn/product/cn/tpsm8287a15m?qgpn=tpsm8287a15m
https://www.ti.com/lit/pdf/SLVSHR7

I} TEXAS
TPSM8287A12M, TPSM8287A15M INSTRUMENTS
ZHCSUY3 - AUGUST 2024 www.ti.com.cn

AR IEREAT |, TR DVS HH 8] A rR A 23 A5 FL it
7.3.7 #/= (COMP)

COMP 5| BHIAE AN AMEE 25 )32 i . LAAR BT 2034251 GOSNS (14 Hi BEL 25 A1 Fi 28 23 2 DLV A2 S8 17 P i) o 3
FEER AL 08 TS R AL S Fh TAE S 4F N HIFR I B

EHESTCE P 2 A8, BT S E A AL AMER 2, COMP 5] I (RIX S 2828 2 18] S5 25 1
WMILFE (WESHTT7.3.17) .

7.3.8 AL FF/ 1T B [F2 (MODE/SYNC)

MODE/SYNC 5| 4 5 -~k £ ) PWM i247. MODE/SYNC 5|l F B ik B B AT |, 1T
B 2ARYE 1B A BHE PWM A PFM 2 Ja] 55 $,

WK A R B S S i) MODE/SYNC 51, #sfF2¥ T B 5 4h et 0 [R5 |, IF B 3k FEakt PWM iz
1T. 7 MODE/SYNC 5 i1 1 5 F R AT R, 25 0F GG 2 Bl o Mg 4 70 5 480 2% 06 200 1) 473500 F A0V ) 1 2 FH
A .

MODE/SYNC 3| J#15 CONTROL1 ZFff4s ) FPWMEN {78 s . BH P — N NE B4 s
FPWM (1525 15 7.3.2) .

MEHES T AR B P 2 A 8 0E DA g B R 2SRRI S S b 2 DL B 1E B T B R BE R T A 28 . i
—/N2RER SYNC_OUT 5| I ZiE R 3 b~ — /N 83 4F1) MODE/SYNC 51l (15Z 5 15 7.3.17 )

7.3.9 /B4 ## (SSC)

A B R BhIh RS AT LR RE T30 (EMI). 24 SSC ThRER RN |, #3406 TF 4 2 8 1) g K 2o bR AR AEL )
+10%. S EA =MILFE (ESRIE 7-15) .

Switching
Frequency

+10% F———-—-———~

Nominal fsy
|

-10% :

|
l¢—— 2048/fgy —»

Bl 7-15. AR P4T A

LA SSC Hhfig , iEwh iR

* CONTROL1 #7289 ) SSCEN =1
o BMER 5 AN B E B

TI @WAEMEH SSC WHEH FPWM 247 #ix , (1 PSM 27Kl 3 FF SSC. #AEH SSC Thik |, ik
CONTROL1 #4743+ ) SCCEN = 0.

7.3.10 %

et AR R ThRE | T CRAE Z A A Bl 2 s g o e R A R B e R AT R . FrH R R, R SR ER
FFEIRAS . 24 CONTROL #FfE#s /) DISCHEN = 1 I}, J& Ff i e oh g .

U E Pl SO DI RE | SRR CE DR A 1F o AT O

* EN SIJ_EREn 1R
* CONTROL1 ZiffasH1f) SWEN = 0
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o RAPGH A
o R UVLO ZHff
o R OVLO Hf4

M L T 900mV ( BLAYAE ) B, TR0 115mA. SfH FLER AR T 900mV B, JREKZ)h 3.5Q .
7-16 ZoR 7 A BCRAT IR B

Tek Run Trig'd

Vin = 5.0V lout = OmA VOUT = 3.3V i 5 0V

& 7-16. #HBCE

I VIN J5 20 8 F— R EE , S e ThRe A T . FHicE SRS E 3] VIN FRFEE K4 1.8V,
EHEBIE T | WS R R ELAET A BORES . iES % 7-6.

7.3.11 X/EH{E (UVLO)

AR A REBUE ThEE , W R R RISV E R IBAT , ZIhaE S22 . UVLO Thag il o m BE N
25V (WA ) o R EEBEERREIZEUT , SR E LI, R CONTROL 717 4% 4 ) DISCHEN =
1, WETF RS IR . thAh , EN SR R 2R | IX 228 A MR TR i BT HoAth 2344

MHJE R ST 2.6V ( MAME ) B, SRS SR E - FRERET IS S A

7.3.12 & (OVLO)

Zas I A W RS ThEE | B e YR B R T VR B IS AT |, 2T RE S AR B/ B R 8% . OVLO ThREIIE
M BE A 6.3V ( HLAME ) o R EEBEER N ENZE L, S E TR R, W CONTROL1 #F /728 i1
DISCHEN =1, M&JF a5 i i shig . dbah , EN 5l SR | X228 FHER b i i g HoAh 2344

MHE RS 6.2V ( MAME ) DURE , #8FS B EIRITGEITR - JFEHE0E sh7 51 .

7.3.13 AR

7.3.13.1 Z A B EIR PR H]

TPSM8287A1xM B A i # A MR Tht . 4 5 A B2 Ay i = I rE R R AR , =00 MOSFET ¥ :Ib7 , &l
MOSFET ¥4 538 , LA PR A ae R o A4 MOSFET H (%) Ha i B 2 AR 7 PR AR LA RIS, ol MOSFET
A FRGIE . X I R ] B R B LR SR B AR . B 7-17 SEon T R PR A b A S A e N AR
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11
10
9
g 8
s 7
5
O 6
5
g 5
4
3
2
0.4 0.8 1.2 1.6 2 2.4 2.8 3.2
Output Voltage (V)
Ta=25°C HICCUP =0

B 7-17. TPSM8287A12BBM Hi i B il 7 Yy S B \ LIRS

M MOSFET &0 3% S s R B , LA 1k 3k KD PR 7 30 o P SR [ i A\ i o a0 SR e E O P A PR A, AL
MOSFET #5kM. fERXMIGLT , WA MOSFET #z kM , BRI NI aE k. e i BR il 507 9
PWM #3023

7.3.13.2 g

Wy i 2] DA PR AR O 28 3 A 0T IA] ) D R B . 228 HI i kia 4T, i #ifk CONTROL1 #4745 H i) HICCUPEN =
1o G T Wiskig 47 JF B T ¢ RV AE SR 32 AP WA Ix 2 e O v BRI B, T4

f#1EIF56 128us , ZJa HEIEITIRITR (RS ER sy 41 )
* W H STATUS ZFf74H 1) HICCUP fiz
© f PG SRR, PG SRR, BRI 8O0 R I F B AF AT LUS 3 60 5 H i .

N S AT |, Wigkisirai 4k - DL 32 MRS A E L 7537 |, AR5 81 128us , AR5
R a2

ML A IR, RIS STATUS Zif7as , 2 R I# 1 CiERR HICCUP L. Kl 7-18 fE/x 1 2 M4k
BATRI. fEUCHARE , SRR BRI AR R 4 S 1E 18 4T
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N 1
o} 1
3
S
o 1
3 ]
{ E

W o o o

(@ toov w @ @ 200V & )[200ps ][suoms/s ] @ |.n4v]

1M points

K 7-18. Wik eI BRI
7.3.13.3 [RFER
B AR iE#{ CONTROL1 2 {78+ ) HICCUPEN = 0.

JA R IR AR e, BRSSO, S8 AF At 2 A IR A O 5 s it e W SRES AR AE DU A B 2 3B 820156
JEL ST BR Al s T S5 BRE , WS> 7E STATUS #fresh i ILIM = 1.

LI I, R EL STATUS &7 , SR ILEAE 25 ILIM fi7.
7.3.14 BIRIEH (PG)
HRIES (PG) S B2Xa 5l , BA MRS

o EMCICE AR IE RN ERET , PG Sl MR, T s H i S B R IR
o (EHEBECEMMBIEET , PG SIBZAS I 3l 7 51T I 2 i i A\ 3 o

7.3.14.1 BIRIERMIL. 84T A

PG 51N 3 2 g fR i 2 A TR OIRES | (HiZ 5 B i n 8 F 2 B AL T kW sl s Fl RS . R 7-5
G TSRS PG ST N .

R 7-5. IRIEE RS NAER

Vin EN Vour HEZ PGBLNKDVS T, PG
Vi < 2V X X X X X i X
VIT—(UVLO) = VN =2V X X X X X &
L X X X X i
X B X X ik
0 X (8
Vout > V1+0ovP) ]
BtV <V
Vir-ovLo) > Vin > Vir+ HVour < V) (DVS F3% ) X f*
(LVLO) H Tok ]
X N B A
(DVS 1% ) Ty<Tep |
Vr.ovp) > Vout > V1+uvp) X [S1ES
X X X T;>Tsp &
Vin > ViT+(ovL0) X X X X X 1%

7-20 JE7R 1AL AT B AR A T IR I RS TR R T BE O D RE T HE I o T 1 LR AR AL L, SR
Fe/h FARARt Hh FUE (1) 94% ( MLARU(E ) BOKT-Frfchi U IR 106% (SR ), T LB (R th A2 o e oF
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T 1 PR AR ) A 22 0 PUORVE K b AR B (SRR TR VE K R v (5] 09 40us ) (B2 7-19) |, 2RJa T REIHR
PG 5[

V1s(0vp)
OovP
Vr.ovp)

Vour—m [ N—eeee

Vriuve) VP \
Vr.(uve) J

tupo) tape) tape) taro) tape) tare)

A 7-19. BBIFIEH SR ERIT N

W R A s R EBGS IEFHAE , B3E S BIAE STATUS 788 rh X E PBUV B PBOV fi7. 4HLEA R & ARH
HIE , BRI STATUS F78% , 2 RIS 25K PBOV il PBUV fi7.

CONTROL1:HICCUPEN _l

To converter Hiccup
control logic Control PBOV
s ——>» PBUV
Current 4 Consecutive STATUS
lsw —» > Pulses » Register [—» ILIM
Comparator .
Detection
» HICCUP
Soft-Start Complete ——»

] PG

40-us
Window Deglitch

Vour Comparator > » Blanking *

Vin > VirovLo)

Thermal Shutdown

‘ Vin < ViruvLo)
DVS Active Ven < Viren)

CONTROL3:PGBLNKDVS

A

& 7-20. RIFEIEFREHRIRETHER ( B/ EHMF )

7E DVS iG s3] |, 2282 N —Fhd i 15 B R ¥ 1) 55— Fh i R B B, S H FUE T RE S T I HE D LA
MR E , J¥ PG 5l P 2L H . ZaEFEEEHEIT NNIIEE - WR CONTROL3 #F 17 # H 1y
PGBLNKDVS =1, N28¢F27E DVS G RS 2008 B )5 13 o O LA g8 A far H -

WER , AELMEOT , LR E MBS K T, PG 5124 A TR AT -

o AT ORI

o ARAL T IS

o BFEH]

o AT RIESGE EBUE (UVLO 5 OVLO ) R3E
o AT HUR BPRES
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7.3.14.2 BIRIEEFHBBHFIT N

FEHES . JFIKICE T , PG 55 T8 F 2 M AEAE . SRR |, HEkh TG 828 PG F5hi s
RHEF . BASEEBIIRLE , A B8 fhiEh PG (750K PG & S RFEFEMRAEF |, ELRHUE 3158 K.

BN E I PG fE 5 RIS T 2 PG fE5 5 R TIN | fE LSRN PG (55 200, MiBhasFCiEREN
R, AMER B LA 20K PG SI IR = mF , B i BhasF & L FPWM #3247

ISR A BN A S PG A5 | TR EN Sl AR . R | BB PG
(EER R AET. MEEAEE | W2 HE 7-6.

7.3.15 &k

ZasfF A VOSNS Hl GOSNS Pi->51 8, FI T 3B 12 i it s o BB Rl 6 2 BE M8 B IR I S Bl i B P I
JF B e PR R T RS L . IR BR L AU AT AT L, , I B A5 5 . K e IR S 2k BRI
PUR , %R AR BRI SO i L A A AL

BB | FREFT A B2k 1 VOSNS fl GOSNS hZidkd:. e 7 ME 23 | 201 7.3.17.
7.3.16 HEZRIH YT

S E A W 0 G I Th e .

W ERET AR 150°C ( #AE ) HESREC L | S3FESE STATUS 2 78 H i) TWARN 7. W 5187 2 35 %
% 130°C (#1784 ) TWARN B8 LL R 5 iEH STATUS 25 788% |, 2 R IL#F 275 TWARN £7.

WHREERETEE 170°C (ML BUE ) HOCWTIE L L, WA

AW S

N4z EN 518 ( 5k CONTROL3 #7748 SINGLE =0)

Je Pl e, (S CONTROLA 57728 1) DISCHEN = 1))

WHE STATUS Zif78s i TSHUT fiL

¥ PG 5| i+ 2K

IR S5 IR BE 5 %2 150°C ( $17UME ) PO RE AT |, MI284F

o NHTREUR 37 AR PRI AR R

* BEACEN 51 ( SREPT)

o B PG 511 ( EBEPT )

WS AE SR %A 150°C (($1794H ) TSHUT BRME LA F 2 STATUS #ifias , & RIS Eifkk TSHUT iz,
A R E A MEREE S SR E T |, — SR HOCHPR S SR M. ST R84 EITI R
Ja , BAMERS B IR .

7.3.17 HEBHEE

BRI DAAE “HERR” FteZ A, DUIR S B AE /1, AT BRAR 2R 45 IR sl rE R S0 . Bl , RBP4
15A 23Tt A 60A I HLR . N2 PCB A Ja fRFFIEER 2 (A L 25 5 (1) 52 et | S T DAHE S o 2 23 1F .

— RS A BRI AN A A B . ERTIEALEIE] |, AR E S S AT SYNC_OUT 51, PARfE
% SYNC_OUT 5| JHIbs ZifE RN F d ik 2 i Bh 2 11817

o R SYNC_OUT 5| JHIANEE i 2 184G —A 47k Q HLPHES | M3/ N B 28 1Fig 4T,

o R SYNC_OUT 51 AT @ BPUIRAS |, MNZARAF1E N E 81817 .

7-21 JEoR T AP TPSMB287ATXM 2 4 1 HE A Hh 1 il FL3%
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Primary Device

Vin o . . VIN VOUT
RN T
Vio Ren ;E:W;E:IN MODE/SYNC ;E:OUT
2. O *® SDA
e o SCL %
VSET1 118
VSET2 -
VSET3 - % <
: : : TC))
§£ o 4 COMP _
A4 PG
GND
SYNC_OUT GND
N
Secondary Device
* * ¢— VIN VOUT 2
LY 1
;E:IN;E:IN MODE/SYNC ;E:OUT
EN VOSNS
GOSNS
SDA
SCL
VSET1 "
VSET2 —
VSET3 - Vio
N
Res
COMP
PG . o PG
GND
SYNC_OUT GND
g <~
S
& 7-21. FBECE RPN TPSM8287A1xXM 2344
L B OB AT
o MERRTPROPTA SRP L E AR ARG S BAUEH 2D 15k Q HFH ERLZE T
o BN ZE SYNC_OUT 5| A 2 (R — 1> 47k Q HIBHZS .
o MERHATE S L E AN AR IEEE S BT B ERE S 2B RS T
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HER BT B A A M S

WhITUENR B TN P19 RIS ) ( VOSNS Al GOSNS ) (B 270X 5] &= ) «

HER O T SAE A 25U AR R B 25 1F RS (DAl s FE R AAR A )

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

HE B T B AT LASTRR 5 A B B B AU B ) [R]85

HA AR VSETx 51 T i BB It T . B3 VSETX SIIRAER] | a2t

AR F) SDA F1 SCL SIIAME |, ezttt

HEB I BRI AEBER B (5 5, AR 380 LA T2 16 8E P AT — N85 1F K20 140° RAHAL W A2 BEAT T

Ko BT SOER BME S | 1K T AE SYNC_OUT 51 i e 3 5 — M Bh #5441) MODE/SYNC
S RS — MBS F I SYNC_OUT 51 BAZE#2 212 — M B2 F 1) MODE/SYNC 5. 4kS0] HErk H 1
A A 0T &, R DU EBE DT sOE A il

o ASLEHESIC E P W E I i R ThRE -

o XTFRTET 1.2V I I, KRR RO R AR 1A DR R - A A At 1 1

FEHESIE S, AfERE SEHIE SYSTEM_READY 55 (HZ6 17 7.3.3) . AP & s FE0 ] AESS
PR s I8 8O AR SR IR EN SR AR Bt , JOA ST SR80 58 OB ah i 9100 F BE i, HErA
SR ARMT— GBS R S S B HEAR (R B ERR AR ) .

R, R EAERES S5 (SYSTEM_READY) MK, &AL COMP 5| Bl AL RS 5
AP, EAE ] COMP S, HErh T A e i 45 COMP R fRFF— 2. fERBIHE |,
PR S ERIIR LI K PG 51 IR AR WIEG e, HEROT IR N B a1 PG 51 I E N
BHPT , FasfF ] PG 55 MIRAS . HERSE UR shRHIIF Bt i IS AR T IR IE R & DA, PG 51 IHIAE N
P HERG AR S B g A AR I A S B TR, JRUIERE FPWM 3247 . HERRIZhE3h)E , AL
IEHE BRI R E S AHEBIET | S ROGE RS 15— s N g e k. il
IR — AN BRRUR GRS, WRE B0, E2 , — &b RS BRI B0E S 2l it 3t
M fEfE (SYSTEM_READY) fa 525l dnft. AXFAELR  WSRET-7.

HBIZAT IR ThRE
FASTAF R AEEBISAT IR AT ], BUE DU B R T o 3R 7-6 R45 T HEBS AT I i mT F Zhige -
R 7-6. BT HIRKIZHEE

Thig EHBMF B &
uvLo 2 R ASEEREE T
OVLO 2 2 AT
OCP - H1 it it R A BB
OCP - I§i4: OCP % % V076 e B EAT 0
KT P P AIAEREE S
HIRIER (& HHEES ) & & (NERZGE
12C 0 2 = et
DVS it 12c 4 R PR AN o A
ssc W 12C B %ﬁﬁ%%ﬁ})\f%&#ﬁﬁﬂﬁﬁﬁ
FEE L RE & & A bl i g
LGl it 1’c 2 YR LA R B R E H
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HEB 24T [B] Byt R Ak 2

FEHERIE T |, AR AN GE | 05— LR N T A F . Bl R SR EE A PR R
&, MAFZSEEZBLE . H , — D& RSB EUR S BUE SHF il S = 1) i g (SYSTEM_READY)
ST S R 7-7 845 7 HERIZAT RS AL 2

R 7-7. FEBIBATHIN A s 2
s s AL RGP

OVLO fEBEAE 5l =TT BB R B
P PR Al FERESS 5 OrfF R T PRZETROR AR AL

7.4 BT
7.4.1 _L#EE{/ (POR)

L HLEAG T POR BIME (Vpor.) I, B44H7E POR M Fig4T.

£ POR T, NEHTEMIhEE , I Had bl 5 788 HE ABRINME.

Y L I E) POR BB PA_ERS , #844B H POR Bl #E UVLO #Ex.
7.4.2 X IEHUE

HHYFHE /T POR Ml UVLO BB IR, #3(7E UVLO B NigiT.

ISR AR POR Bt N UVLO #E5X , MIBAAEMIIRERT o I R8s MAFHLAR N UVLO #EK, J0 %) Hi 7%
HLIDDRERT A . 12C 2O 7E UVLO Bl R ANHT A

AR R R POR BIE LT, #3FB H UVLO BiAUJFHEAN POR . HIJEH L 2 UVLO BIfELL L
I, #fFR H UVLO FFHE AL .

7.4.3 791

M HJR KT UVLO BB IF HLigi 2 LU N AR AR, SRR LB R R 84T
« EN 5| _EJtn 7K P

+ CONTROL1 #FA7#3H ) SWEN =0

o BEHR KT I RE

o HEHE KT OVLO HifH

o B IEERIGE

TERPAUBE A R AL DL N DhRe

- 12C N

© HIHTBCR

o HJRIEWIRSHER

YR HERE R UVLO BIE LA R, 23R AU 2N UVLO B 243 2 LU R BT A 2610, S8 fFiR HAF
MU IR N Sl

« EN 5 _ERhn T s

* CONTROL1 #Ff7 %/ SWEN = 1
o B EEIRAR T IO R

o HFEHEKT OVLO RIfE

7.4.4 2

HH R R R T UVLO BIME JF FLi 2 LUR BT AT 26, SRR AR Sl T s AT
* EN SIJLERIN 1 e
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+ CONTROL1 Zi {785+ i SWEN =1

o BEEIRAR T IO R

o HFEHEKT OVLO RIfH

e BB AT TRE T .

YRR S UVLO BIEDL RS, SR B St N UVLO #it. i LU NE— &4, 8RB &
AR I N LA

« EN 5| _EJtn 7K P

+ CONTROL1 Z {75+ SWEN =0

o BEER KT IO R

o HJEHE KT OVLO HIfH

7.5 wfg

7.5.1 EfrEEOw

12C # i Philips Semiconductor ( B4 NXP Semiconductors ) JF & [ 2 il AT 10 (#5214 12C B2 yu
FFEM , BT 6,2014 4 5 4 H) . B Edask (SDA) fEf4r2k (SCL) AR bhi s M A k. 2k &5
i, SDA Al SCL kA Fi E = . ATA 5 12C 3RS @ i Ffi 1/O 51 . SDA fl SCL #E#:3 12C .2k,
LA (I R S e R AT ) . RS 574 SCL B S AR AL . ) 8 iE o A
TR R FIT GRS I RE e 25 th e A A7 TR 3% 042 ) T Sl o 2R Bl a2k s

TPSM8287A1xM #1-1E N HArizAT , IHF 12C B INTE b & SR CA N SR AE 4 A0 - hrviERE (100kbps). HRi#
1520 (400kbps) FIRIHE+ FE2 (1Mbps). 1Z82 380 7 BRI TG R GG | 5K 22 S0 Th REH1 56 06 A8 418 Ik s )97 FH B2 5K
RN . RERNHEERRFE Veor. UL L, FAEBRAN BT SRIFAE.,

PR AEASE ORI PR QA B AR S b i e A R RIE , AR SCRY Ao X P R RN FIS MR, 882 R 7 A3
Hb  ASSZRRIE A

EELIAE] VSETx 5l BIFPIRA € LT W41 12C Hiribdt (iE&m £ 7-2) .

TI @ 7E SDA fil SCL _EHi L EWIMA LS | 12C 83 7E 12C B2k FRahfs b4 , DMERR 12C 518840,
7.5.2 gz ERE R AR

PRSI A R E R B BR AL 30 PR SCL i LI 75 SDA £ 1% A Wb e F B st P
B, I 7-22 B, BT 12C A OB PR A B 5 A P

|
|

S . P

| I — [ ——
START STOP

Condition Condition

K 7-22. JashffE L& 4

Pl 3665 7 SCL kb | 364 SDA % % 7 ML A B S N7 Faf (RAW). 2E A R i | 25 o
(RHURA 2. AR 26 P BER SDA 2 e I B ko 0 A 5 P (R RsE (BB 7-23 ) o BTE B4
SR 58 M | FF M 5 P O s M AT LU . A A DU ) b4 233 6 28 L4 SCL
JEL S B/ e S 4 SDA 2 B 25 A P A RS (B B 7-24 ) o 7 KD B A i 42 3 o i
LA 5 AR P %
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| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

DATA

« TN TN

: Data line stable; Change of
| data valid data allowed
& 7-23. 4780 _ERAL R

—————

Data Output by
Transmitter

[ XX X /

Not Acknowledge ﬁ‘

Qe
J)J

|
|
|
|
|
Data Output i
by Receiver :
|
: Acknowledge
|
|
SCL from |
Controller _;w /:\_/:\_
|

Qe
J)J T

L
START Clock pulse for
Condition acknowledgment

& 7-24. 12C B FHHIA

Pt 3R SE 2 SCL M, LME ) H AR SRR HEE ( RIW A2 0 ) SR HARES1HBCEUR (RIW A 1)
FEAE—MIEOLT |, HARER L AU R S SOR 8 . B , MRS S5 7Tl 28 5 H b 242, BRIk T 04
SEREE . 9 N BB A 8 N EURALAN 1 AL, ATARYE TR B4R S: (1SR 7-25) .

Recognize START or
REPEATED START

Recognize STOP or
REPEATED START

condition condition
Generate ACKNOWLEDGE
v _ signal -y
P
A \ / >< >< >< >< \ / \ >< >< >< >< >< 1
I
MSB acknowledgement acknowledgement Sr

I

|

|

|

T

N . ; !
signal from Target signal from receiver |
|

|

|

|

|

|

_m 7 8 9 1 2 3tw
}SorSr |

ACK

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

& 7-25. ALl

N T RE SRR AR, FEH AR AR SCL ZeAb Tt T HI[a)R SDA 2R M ey LTz AR APk 7 2R 45 1k
FAF (ESHE 7-22) o WERAEEREBURLIHE LS I ARSI W BEREK . TE 5 12C AR
DATRGINF LA ERENFIERMER |, T S ARRNE B ORI, ISR R R, B R ILRC R hE .

FARMATT R B 25 77 s ik 3 RO 25 S B0 0x00.
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7.5.3 ’C E# /775

TE—AHEFKM. — MBI 12C bk — AT AR I T R — A T R R B . AN
WG, PSRRI 7E B I B e T PR SDA R AR TR EEATAIA . — M AU 12C bk
TIEFE HAR. ZHARME LSB 317 2 Ja MR IAE 5 N BT B8 -

I 7 oo 8 (R 8 o o1
| S | Target Address | RIW | A | Register Address | A | Data | AA | P |
I
"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

&l 7-26. frfE-. RIBEARE+ HEATH “BA” HEAan

(I 7 R 8 N 8 L 8 A
| S | Target Address | RIW | A | Register Address | A | Sr | Target Address | RW | A | Data | AA | P |
\ \
"0" Write "1" Read
D From Controller to Target A = Acknowledge (SDA low)
A = Not acknowledge (SDA high)
D From Target to Controller S = START condition

Sr = REPEATED START condition
P = STOP condition

B 7-27. frdfE-. PRIE. PuE+ A TH “RE HEAsmg R
7.5.4 PC FFHELN
12C ZFAEds @ LR R E AT

o BHINHIERE Vpor. LR (B2 117.4.1) .
+ %H CONTROL &84/ RESET fii. X4 RESET =1 It , FrE B2 es I SN NERIAME |, L BIIT a6 1 )8
2o 23 tyenype FRIZJE , ATEAFHAYTIA) 12C 273
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8 SR
81 I T A A T4 . K 8-1 HRFIH T A B A7 a M ES N A R B AL E |, H EAHE ST AR N .
X 8-1. BHHFLEHE
Bt HFE4EH FIEa B oy

Oh VSET i HH PR 8 R KGR

1h CONTROL1 i) 1 A

2h CONTROL2 ¥t 2 e

3h CONTROL3 il 3 GRS

4h STATUS RES CIEEa

SR AL 1) A 285 G i T S N R BT . 3R 8-2 AR 13d FH T I 3 v o 1) R A ARG
R 8-2. BF H REUHG

D] [ RE EXi

eSSt

R R ER

BHAER

w W (51

AL EBRIAE

-n | EG e
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8.1 VSET #178% ( #uik = Oh ) [EAL = X]

Kl 8-1 fg/~ | VSET , % 8-3 Xf ilf4T 7 /4.
Y CIE IS

% AT A 1 A PR BOE AT

TPSM8287A12M, TPSM8287A15M
ZHCSUY3 - AUGUST 2024

&l 8-1. VSET & /E5s

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

% 8-3. VSET FfAa B0
Br FB C 3| s BEA
7-0 VSET R/W X

S R RE S ( BIE S CONTROL2 FA74s FIVE B ) -
S 1 R R A = 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

T 4 - i BUE B A = 0.8V + VSET[7:0] x 10mV

L AIE] VSETx 5l IR e T 2 ALE.

(WBEET2).
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8.2 CONTROL1 #77#8% ( #ulit = 1h ) [4L = 2Ah]

4 8-2 J&7% 7 CONTROL1 , % 8-4 thxf b ikfT T /r 2.
bR S NS

% 7 A2 48 1) % o 8 A T A T

& 8-2. CONTROL1 7%

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

% 8-4. CONTROL1 &5 &8

iz FB *A e ¥
7 S hir RW Ob SAL AT
0b = T3

1b = $ frE 2738 S AR BRI

AP S AT 3 — N TAE L

BEHUZAL IR 23R F] 0

6 SSCEN R/W Ob J FH R At 4 o

Ob = 4% SSC 1217

1b = J3F SSC i&{7

5 SWEN R/W 1b Ja A

Ob = 216 ((RE T A7 A8E )

1b = JE TFR (T IR tyenyr )

4 FPWMEN R/wW Ob JE FH 58 PWM.

0b = J5 4 HLig 1T

1b = J3 A5k PWM 1847

%A 5 MODE/SYNC 5l AT 4 8iz 51 « 4nik1s MODE/SYNC 3l
it SE R R B R WTE A RS I | 28R ER 2 DLk
PWM #0217 .

3 DISCHEN R/W 1b Ja FH A HE s

Ob = % F % s

1b = )3 A% s O

2 HICCUPEN R/W Ob Ja b 82217 .

0b = ZE K4z 17

1b = A M ELIE1T . T EEMER IS AT IR B RIW g a7

1-0 VRAMP R/W 10b AN P 152 BB 40 1 2 — i R 1 I A L AR
o
00b = 10mV/us
01b = 5mV/us
10b = 1.25mV/us
11b = 0.5mV/us
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8.3 CONTROL2 & #7385 ( il = 2h ) [FhL = X]

K 8-3 &7~ T CONTROL2 , % 8-5 titf ittt 7 7 /4.
Y CIE IS

% AT A A 125 1] & P A T e T

& 8-3. CONTROL2 75

7 6 5 4 3 2 1 0
RESERVED ‘ VRANGE SSTIME
R-0000b R/W-X R/W-01b
% 8-5. CONTROL2 #7728 Z Bt M
fr FB A Shr Pt
7-4 RESERVED R 0000b TREEERRATH . T R S A KSR S A | B IR TN
0.
3-2 VRANGE R/W X i HA H R VS
00b = 0.4V % 0.71875V , 6K K 1.25mV
01b = 0.4V £ 1.0375V , KK 2.5mV
10b = 0.4V & 1.675V , KN 5mV
11b = 0.8V & 3.35V , KN 10mV.
L E VSETX 5 IPIRES e T EAME. ESHE 7-2.
1-0 SSTIME R/W 01b BOE R A .
00b = 0.5ms
01b = 1ms
10b = 2ms
11b =4ms
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8.4 CONTROL3 #173% ( Hulit = 3h ) [EAL = 0h]
¥ 8-4 JE/= 7 CONTROL3 , # 8-6 Hixf kT T /4.

R[] B
LA A A T A R A T B T

& 8-4. CONTROL3 7%

7 6 5 4 3 2 1 0
RESERVED SINGLE PGBLNKDVS
R-000000b R/W-0b R/W-0b
% 8-6. CONTROL3 ZF5RFB i
Br FB C 3| s BEA
7-2 RESERVED R 000000b | fREHLKRAE . o T HIfR S AR IR B % | WX L g A
0.
1 SINGLE RIW 0b HURGHELT. PRI AR EN FHRR SYNC_OUT Thiik.
0b = {#ife EN 5|l F .41 SYNC_OUT.
1b =25 EN 3| R H2A1 SYNC_OUT. 217 HES 247 #EMEH -
RSB |, o Ig vin SEZLE G0 200 1 A,
0 PGBLNKDVS R/W Ob DVS 1A () B 1E H RS TH S
Ob = PG 5[l S WA 11 Hse 32 o it
1b = PG 3|7 DVS HE1Ab T i Bk 2
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8.5 STATUS 774} ( Hulik = 4h ) [HE AL = 2h]
8-5 Jg7~ | STATUS |, % 8-7 HXfItittAT 1
Y CIE IS

AT AR [ B IR S bR &

.

& 8-5. STATUS H%

7 6 5 4 3 2 1 0
RESERVED \ HICCUP ‘ ILIM ‘ TWARN ‘ TSHUT PBUV PBOV
R-00b R-0b R-0b R-0b R-0b R-1b R-0b
% 8-7. STATUS F 788 FE M

fr FBt el LA iRH

7-6 RESERVED R 00b TREBAK R . N R S A KRR T 5 3 | 15 G IX LEf] .

5 HICCUP R 0b sk, %A IR A E EIEEL STATUS 24788 DLk 2 15 kA Wr s i 4k
0b = KK AEWSF
1b = KA T Wredift

4 ILIM R Ob FEIRPRH o %A A B YK STATUS &9 47 2% K2 75 R AR HL R R
il FF .
Ob = A&k A HL I PR i 4
1b = KA T HRBR I HAF

3 TWARN R Ob Pl SZATIR A H EUGEEL STATUS 2777 2% LSk 2 75 K A i b 5
4.
Ob = Rk AL
1b = KA T IESFHM4

2 TSHUT R Ob LW . ZA RS R REEEL STATUS 27788 LR 2 B KA Rl
4
Ob = R R AW
1b = RAE T RO 4

1 PBUV R 1b HEIEAR R R K. ZA0kE B BRI STATUS FAA LR B RET
A REG (RS ) .
Ob = A RAE HFEA R R EFH;
1b = KA T HIEAN R R EEG

0 PBOV R Ob REARMTE. Ak B R STATUS ZFFasLoRER AT
IR RFF (M BmETE ) .
0b = R EAHEFEA R EFEM
1b = KA T HIFEA R EHF
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9 [N FH A ki
B/

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
WM, PRI IEATI R B SEL AN R G Re -

9.1 MAER
N R AT e B A T AR S B TR R R PR R AT

JIT 5 B D AR LA SR AE TPSMB287ATXM W, I s HEEI o o A R AR BB X LR A LRI 22, T2
41, i TPSM8287A1NXM FAH 2 51 RAX 51 RIFAR (Y, (E A RRAS (K AR AN . FETHIR Rk Beitid 22
i, A A BRI .

9.2 L FI N

TPSM8287Axx
VOUT
z:m ://251 j JL_COUT :L[COUT %LOAD

MODE/" vosNs
SYNC

GOSNS
| LOAD
EN C RComp1
Comp2
VSET1 ‘ Ceompt —
% RyseT1 COMP -

VSET2
= RVSETZ
VSET3
= Rvsers PG
L SYNC_OUT
—SDhA GND
— lsa GND %
F 9-1. HLZY N FH R R
£ 91. THFIR
HE GiA L] B[S #lxwg
Ccomp1 6800pF WA, XTR Std Std
Ccomp2 10pF WA % , COG/NPO Std Std
Cout 2 x 47uF P& 2% | 6.3V, X6S , s 0805 GRM21BC80J476MEO1L Murata
CrLoap 220uF MR HEAR , 4V, X6S , R~ 1210 GRM32EC80G227MEO05L Murata
Cin 2 x 22uF MZ 28, 10V, X7TR , R~J 0805 GRM21BZ71A226ME15L Murata
Reomp1 806 Q IS 1% , 0.1W Std Std
RVSET';‘ RVSET2: | o ey 22 7-2 | HUBELES 5% , 0.1W Std Std
VSET3
ReN 15k © HIPH 2 5% , 0.1W Std Std
(1) ESWE =T a3 T Y
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9.2.1 i/ ER

# 9-2 B 7% TPSM8287A12BBM #4: B FH 7~ 9 IS 4T S 44

* 9-2. ®itSH

5 ¥ E
ViN L PNGENN 2.7V % 6.0V
Vout i 0.90V
TOLvout L AUV IR R R A +4.0%
TOLpc TPSM8287A12BBM [fI%ith HUE 7 2% ( HIkEE ) +1.0%
Alout(step) A IR SR R +8.0A
t RS KR AR I ] 1us
fsw BIP kS 2.25MHz
L SRRl LTS 100nH
TOLnD ERHRE A E +20%
9m REOR A T 1.5mS
T A7 T L AL 1) 5 4 12.5us
TOL . 77 LRI ) B 5 72 +30%
BW . HARER %17 300kHz
No HECAS SR (ADL) 1
B IHE

IR R U R ZE AN £4.0%. TPSM8287A1XM (M ELFAGE I8 E N £1.0% , DA Mk 25 1 1a) i) & R H i s A8 1k
CIRYS B uN PN Ny Wi i =

AVout = * Voyr X (TOLyoyt - TOLpC) (5)

AVoyt = £ Vout X (4.0% - 1.0%) = +27mV (6)
JARI 7 TSI I RS B AT |, B AE SO R A e K E

ILpp) = vl\[;?:gx) (VIN(niai)fs_WVOUT) (7)

Lep) = %(100 x 1(?.‘% ;2.25 x 106> = 34A (8)

2 T B RS R AR S R AU MR ( BRAME ) SE N R, Bt LR kB ek, KB T AR

%

Alypp
AloyuT(max) = AlouT(step) T 5 x(qu ®)
AloyT(max) = 8.0+ _23;41 =97A (19)

9.2.2 LRI FE

DLTR 25745 S 48 U o] v S0 2 45 58 P B4R 72 I 25 BOR P A AN T 1 o THE A SE o iR I BRI DL AR AL, SR
RMS J5i% & I AR S EI A .

5% TPSM8287A-COMPONENT-CALCULATOR , UL T f6& DL it B 1 PR AR AT s .
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9.2.2.1 EFMANBAR

BN A ST P RS HF A B, PR R SR AR . TN X7TR Z R w4y (MLCC) LAsE
B CaE R ORI UK HTREAE VIN AT GND 51 B2 [ T RESEIL X e 5] AL B . % TR e 2R T 85°C
MIRLH , ATCLE A BA X5R WA B A a8 PR A s B ELLW BN, 2 i A R A 7 AR AR KR
Wi o 55 25 RE B RO MAIE i, AP e FF S ad A v . P e A A\ 78 R B AE B T, DRI
EMI. i/ BV TH ROE I AE B AR AT SR A o i T IR Le R il A A5 LR R H AR, BRIEEAS VIN 51
AR/ SuF BASMMT A S .

TPSM8287A1xM #$4F% H 41/ s AT /R, P VIN AT GND 31 B T 355 255 (1 i S AR SR . 3 {6 £ N FEL 5 2
Al LA AR S E AE PCB |, DME B R AH BRI, TR EMI. Be4h | S8z 5] JHEES , MANEAESRS IC 2
V] P8 2 A A i PR A 2 AT

s n) A e B A H

Vout
D= 5N (11)

Horr s
o VN e N HE
* Vour S H
0.90
D = ga3%z7 = 0402 (12)

T R R G R N PR R SO SR P 7R SN R A B H 7 AR X 13 45t o AR A T deefiRdm A R AR B s A7 B LUK
A N B R SUBRTIE 100mV RTERIAE L .

_ Dx(1-D)xIgyT

CIN = VIN(PP) X fsw (13)

Lrpos

D A diEtt
fw AT RMIR
L 2 H K

louT &% H FLR

. ] . . \M

0402 x (1 — 0.402) x 12.0
0.1x 225 x 10°

E TR 13 HEAS I Cn B2 B T A A, B ZEMEZARE G A4 B
9.2.2.2 iRFHIFH BT

PR PR ER A 50 P T 0B 2R i e AR A (i SO BE . R TPSM8287ATXM ARMEAME | R LA 5 BR 217 58 LA
AR PR IZ R 87 5 A e PR AN IR B8 2 T ST o Roomp PR BE # A 4 H HL 28 2 TR B PR 7 9 1 2 207 =X

TR R BT, T BCK B AREREE 7 %5 5 B 200kHz. 45 B o 7 s S BEAs | T DL H AR S E N
KT RN Vao ABLHH RIS I H AR5 99 300kHzZ.

9.2.2.3 MEFFEAMERFHAS
T RE 15 R SAMa HEBH S Roompr MU INBHAE

1 T X AlguT(step) X L \/ﬁ
RCompl _5<4X‘[X AVour XNG 1 (1+ TOLnp~ + TOL¢ ) (15)
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1 [ mwx80x100x107° )( 5o 2 2)
R = - 1)(1+420%" +30%") =781.6Q 16
Compl = 103\ 4x125x 10 0% 27 x 103 x 1 ’ ’ (16)

EF ST EERRHETCE , ARf g T —4> 806 Q HFHES. FrifE LA T RS E.
9.2.2.4 IR H AR

Schr b, B R AEE OB AR R ASKAS  HIhBOCH A SR BRI T IR ORI, TRV A
SHEBGR AR TR BB, A ST EOR . St AR RO AE . RBURIAL B W i S H0E o TIE
i X7R Z 2P A 48 (MLCC) ASKILH e BOCR | JR 0K S EAE VOUT F1 GND )3 vl g SEirix 48
SN E . X THEGR AT 85°C RN, W LMEHTRA XER B BT A ds . M8 r A o B ELIAUIW B 2%
i, o) A B R A AEAR RN . A A R BRI MAUE i, AP BE A E R R A S . DUR TSR
JH St L PR R 0

TPSM8287A1XM 2% f-K F 487 Sk HF 45 AT Js , VOUT A1 GND 51 AL T35 25 ) i AN A0 o 3 e 45 4 HH P 25 8 T
P PRt EAE PCB |, DUE LB AN EARH |, ATTFEAK EMIS

TPSMB8287ATXM # L At | WIS ST L ERIEAS o A AR A0S PR A v {6 FH 465 52 0 i Y o 2500 A 7
BN . DUN R QIERT G R 9-2 R E R PRI BT . XL R H S A E s LA
iz

2 TPSMB287A1NXM #4 Hi th H 2 G A S B I AF 0 ST, gt 2 e 5 A0 7 8 2 T ) B2 g A o ) i SRR
FECE S B/ | 7T DA H £ it F S T

AR TCVE SEUZFTRCE | e 250K i F AR B R B T it RO A A R TCEAE TPSMB287A1XM 2
Abo TR T AL I H 28 22D A T2 AL I FE R B 5

USRS A S S R ORISR DU BN RSt A E . ANEEAUR T @ Xs 7751F iU IME R i
(o

e e S AR BR S A RS R DR PR b 2 — 5 3L

o ARSI RRKERER | RO |, Fd i R B R A .

o MR, Hh RS R ER SRS I A EE AR (BW ¢ < fsw/4).

B SR EEAN by 3 F AT AR 45 5 S F R T8 AT A6 A T A B JC A B TSI PR LI i Ll P, R R
AMEFECRE— A

IR R RS DRI AR AR HOIRAS |, WIT 5 (1 /it R DU A e

TX|1+8mXRe 1 2 2 2
COUT(min)(reg) = ( Z(X . X‘l . I;’V"\;p ))(1 + \/TOLT + TOLiNp~ + TOLfgy ) (17)
NG T
-6 -3
C - _ (1251070 x (1415 x 107 < 006) 1+4/30%2 + 20%2 + 10%2) = 201.3yF (18)
OUT(min) (reg) = 100 % 100 3 (] (] 0" | = 3
2><n><+><300><10
WA AR IR B EAN | Wi /NMa A L ARG H -
2
/L X AloyT(max) AlguT(step) X t
COUT(min)(sat) = AVOUT\ 2xVourT XNo 2 (1 + TOLiNp) (19)
c _ _ (100x10°x97%  8ox1x10™° (14 20%) = 54.5,F (20)
OUT(min)(sat) = 2= 103\ Zx09x 1 2 0) = 2%of

BRI | % Coutminy = 201.30F , BIF ML 3408 7 A
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R 91 B TIEFM =Ml A AS . fF 2 x 4TuF R SREEIL IC JHE |, B 3L 27uF E/MTROET .

K A 220uF HUA SR AR MERFNIL , DAESR AT S DT A R R LR . 1% 220pF HUR AR AR
138uF AR . XA MR A LT 192uF |, AEF L AT SO A P S ME . Xt DR,
COUT = 192|JF0

TiER 21 AR R 2B AR BCEAE AL . IR EENT 1, TR IR R R, B e
BRI AN AR TRCE | DA a0 ) R 2 R AT B

CLOAD
2xCour

>1 (21)

138 x 1070
2 x (2 X 27 x 10_6)

> 1= True (22)

JrREE 23 HRAEA Rk H A E T SR e A B0

IL(PP)

Your( —p) = 8xCour % faw (23)
Vour(p-p) = 3.4 =0.984 mV (24)
P=P) " g% 192x 1070 x2.25 x 10°
T 2 28 ) ESR A ESL PA S AR A9 A 2808, S A R S0 I
9.2.2.5 IEFEAME A Ccomp1
B, TR 25 THE P EERER I O
BW - T 25
INNER = —— ﬁ < Cour (25)
-6
12,5 x 10
BWINNER = 9 = 104—kHZ (26)
2mx 100X10 ~ 195 % 1076
T%TEE ; f[‘ﬁ ngComp1 E‘]%fl‘ﬂ :
8m X Reomp1 = 1.5 X 107 x 806 = 1.21 (27)

ﬁl]% ngcomp'] > 1 y )H\Mfﬁﬁjfﬁ%ﬁ 28 i/‘l_‘% CComp'] E,(J@i’)‘(/fﬁ ) —LZ'{EE%?%IJIKE%EP&E 00 ﬂﬂ% ngcomp1 < 1 ; IJI\IJ
(TR 30 4 Coompt HIEEBLME .

2
Ccomp1 = (28)
p 2
T X BWINNER X 8m X Rcomp1

2
C = = 6.31nF 29
Comp L 104 x 103 x 1.5 x 1073 x (806)2 (29)

EARIL B HEE 2 6.8nF

2Xgm

C = ee—
Comp1l T X BWINNER (30)
J7 RN 31 KHEE Al TH IR BT U
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BW = BWiNNgR X 2 X (1+ Reomp1 X 9m) (31)

BW =104 x 103 x 2 x (1 +806 x 1.5 x 10‘3) = 458kHz

(32)
9.2.2.6 IRFFAMEH A Ccomp2

HME A AS Coompz & ML A A | ATEWEME FIZH AR KSF K H COMP 51 A =i/ . 2 A 4%
FIZBAEIF AR E S ; 10pF 8% 22pF 2 %58 H T AR H

A UARE R RS, DA 2R ekt PR A A0 25 R 0 2% Y B i B R . 7 FE 30 33 115 Coompe B
AR Ao

1

fpole T Zxmx Rcomp1 X Ccomp?2 (33)
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9.2.3 M/HHZE
ViN=5.0V , Vour = 0.9V , To=25°C , BOM = % 9-1 ( AEB A #H ) .
100 100
95 95
90 90
85 85
£ 80 £ 80
) )
c 75 c 75
@ @
£ 70 g 70
i} i}
65 65
Vourt = 0.40V Vour = 0.40V
60 Vout = 0.60V 60 Vout = 0.60V
Vout = 0.80V Vour = 0.80V
55 Vout = 1.00V 55 Vout = 1.00V
Vout = 1.20V Vout = 1.20V
50 50
0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A) Output Current (A)
Vin=2.7V Fsw = 1.5MHz FPWM VN =27V Fsw = 2.256MHz FPWM
K 9-2. TPSM8287A12BAM X% & 9-3. TPSM8287A12BBM &
100 100
95
90
85
g 80 g
> >
2 75 2
Q Q0
£ 70 =
w w
65 Vour = 0.40V 65 Vour = 0.40V
Vourt = 0.60V Vourt = 0.60V
60 Vour = 0.80V 60 Vout = 0.80V
Vout = 1.00V Vout = 1.00V
55 —— Vour = 1.20V 55 —— Vour = 1.20V
Vour = 1.80V Vout = 1.80V
50 50
0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A) Output Current (A)
ViN = 3.3V FSW =1.5MHz FPWM ViN = 3.3V FSW = 2.25MHz FPWM
& 9-4. TPSM8287A12BAM %% & 9-5. TPSM8287A12BBM %%
100 100
95 95
90 90
85 85
2 80 2 80
> >
2 75 2 75
K K}
£ 70 Vour = 0.40V £ 70
i} Vout = 0.60V i} Vout = 0.60V
65 Vout = 0.80V 65 Vour = 0.80V
Vour = 1.00V Vour = 1.00V
60 Vour = 1.20V 60 Vout = 1.20V
Vour = 1.80V Vout = 1.80V
55 Vour = 2.50V 55 Vour = 2.50V
Vour = 3.30V Vour = 3.30V
50 50
0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A) Output Current (A)
VN = 5.0V Fsw = 1.5MHz FPWM VN = 5.0V Fsw = 2.25MHz FPWM
K 9-6. TPSM8287A12BAM & & 9-7. TPSM8287A12BBM &
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100 100
95 95
90 90
85 85
2 80 2 80
> >
2 75 2 75
Q0 K]
£ 70 £ 70
i} i}
65 65
Vout = 0.40V Vout = 0.40V
60 Vour = 0.60V 60 Vour = 0.60V
Vour = 0.80V Vout = 0.80V
55 Vour = 1.00V 55 Vour = 1.00V
Vout = 1.20V Vout = 1.20V
50 50
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Output Current (A) Output Current (A)
ViN =27V Fsw = 1.5MHz FPWM VN =27V Fsw = 2.25MHz FPWM
K 9-8. TPSM8287A15BAM & & 9-9. TPSM8287A15BBM &
100 100
95
90
85
S £ &0
) )
8 8 °
= £ 70
L i}
65 Vour = 0.40V 65 Vour = 0.40V
Vour = 0.60V Vour = 0.60V
60 Vout = 0.80V 60 Vout = 0.80V
Vourt = 1.00V Vourt = 1.00V
55 Vour = 1.20V 55 Vout = 1.20V
Vout = 1.80V Vout = 1.80V
50 50
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Output Current (A) Output Current (A)
ViN = 3.3V Fsw = 1.5MHz FPWM ViN = 3.3V Fsw = 2.25MHz FPWM
& 9-10. TPSM8287A15BAM (% & 9-11. TPSM8287A15BBM &%
100 100
95 —
\
90
85
S S
) )
c c 75
Q0 Q0
£ 70 Vour = 0.40V £ 70
i} Vout = 0.60V i} Vout = 0.60V
65 Vour = 0.80V 65 Vour = 0.80V
Vout = 1.00V Vout = 1.00V
60 Vour = 1.20V 60 Vour = 1.20V
—— Vour = 1.80V Vour = 1.80V
55 Vour = 2.50V 55 Vour = 2.50V
Vout = 3.30V Vour = 3.30V
50 50
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Output Current (A) Output Current (A)
VN = 5.0V Fsw = 1.5MHz FPWM VN = 5.0V Fsw = 2.256MHz FPWM
& 9-12. TPSM8287A15BAM 3% K& 9-13. TPSM8287A15BBM (&
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0.4
0.3
< 02
g 0.1
3 o
<
o -0.1
(o))
S
E -0.2
s -0.3
= —— Vour = 0.4V
8 -0.4 = Vour = 0.6V
—— Vour = 0.8V
-0.5 — Vour = 1.0V
— Vour =1.2V
-0.6

0 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A)

VN =27V T,=25°C
E 9-14. TPSM8287A12BAM 11 #k i 32%

FPWM

0.4
0.3
X 02
g 01
5 =
g 0
<
o -0.1F
o
£ 02
g
5 -0.3
i3 Vour = 0.4V
3 -04 Vour = 0.6V
—— Vour = 0.8V
-0.5 Vour = 1.0V
—— Vour = 1.2V
-0.6

-5 -35 -15 5 25 45 65 85 105 125
Junction Temperature (°C)

VIN =27V IOUT =6A
& 9-15. TPSM8287A12BAM Vout ¥ 51EH [A] 1126
%

FPWM

0.4
0.3
< 02
g 0.1
3 o
<
o -0.1
(=)
S
g -0.2
s -0.3 — Vout = 0.4V
=3 —— Vour = 0.6V
3 -0.4 —— Vour = 0.8V
— Vour = 1.0V
-0.5 — Vour = 1.2V
—— Vour = 1.8V
-0.6

0 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A)

V|N =3.3V TJ =25°C
& 9-16. TPSM8287A12BAM i %

FPWM

o
IS

o o
Now

\f

|

Output Voltage Accuracy (%)
o)

-0.2
-0.3 Vour = 0.4V
—— Vour = 0.6V
-0.4 — Vourt = 0.8V
Vour = 1.0V
-0.5 —— Vour =1.2V
—— Vour=1.8V

-0.6

-55 -35 -15 5 25 45 65 85 105 125
Junction Temperature (°C)

VIN =3.3V IOUT =6A
& 9-17. TPSM8287A12BAM Vout 1% 5 515 55 18] 1%
#

FPWM

0.4
0.3
< 02
g 0.1 p=—e—r—m
§ 0 v_—%
<
o -0.1
(=]
8
S -0.2 — Vour =0.4V
= —— Vour = 0.6V
s -0.3 —— Vour =0.8V
2 — Vour = 1.0V
8 -0.4 — Vour = 1.2V
—— Vour = 1.8V
-0.5 —— Vour = 2.5V
—— Vour = 3.3V
-0.6

0 1 2 3 4 5 6 7 8 9 10 11 12
Output Current (A)

VIN =5.0V TJ =25°C
& 9-18. TPSM8287A12BAM fi £ i 2

FPWM

04
0.3
< 02
>
3 o
<<
o -0.1
=)
S
S -0.2 Vour = 0.4V
> Vour = 0.6V
5 -03 — Vour = 0.8V
=3 Vout = 1.0V
8 -0.4 — Vout = 1.2V
—— Vour = 1.8V
-0.5 —— Vout = 2.5V
—— Vour =3.3V
-0.6

-55 -35 -15 5 25 45 65 85 105 125
Junction Temperature (°C)

Vi = 5.0V FPWM

& 9-19. TPSM8287A12BAM Vout 1% 515 5 8 {15
E3

lout = 6A
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Tel

Run

Trig?.

Tek Stop

- /\M‘W W
BV our

13 Ty

(@ 10.0mvie @ )[20 ops

5.00GS/s 2 7 440A
1M points

Vout = 0.9V lout = 1A £ 9A £ 1A

F 9-20. TPSM8287A12BBM i £ [i% 25 T BL

sw.

(@ 2.00mv & @

5.00GS/S 2 \ 252V
100K points

)[2nnns

Vout = 0.9V lout = 2A

K 9-21. TPSM8287A12BBM PWM-CCM iz1T

W;OUWM/ W

{sw

stop.

Tekstop

D v,ouT/\‘M...«'\.- ey —Aﬁn....r ok

(@ 2.00mv v @

) [200ns 5.00GS/s 2 \ 252V
100K points

Vout = 0.9V lout = 1A

K] 9-22. TPSM8287A12BBM PWM-DCM 1217

(@ 2.00mv v @

2\ 252V

) [200ns 5.00GS/s
100k points

Vout = 0.9V lout = 100mA

& 9-23. TPSM8287A12BBM PFM-DCM 1217

Output Voltage (dBmV)

0
-10
-20
-30
-40
-50
-60
70
-80
-90

-100
™

—— SSC Off
—— SSCOn

10M
Frequency(Hz)
VOUT =0.75V

V|N =3.3V IOUT =6A

& 9-24. TPSM8287A12BBM % e 75 BE 4T 2 A4k F 1%

i

Tek Run

Trig'd

@ 1.0V &

)[2nuns

5.00GS/s @ 5 .02V
100k points

lout = 1A

Bl 9-25. T 54 hEREF R P

f(SYNC) = 2MHz
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Tek Prevu

Tel

X |

O

]

fm

(@ T10.0mvas @ 1.00V Q% )[Z.Onps ]W][W] (@ 10.0mvy @ 1.00V Q8 ) 1.00us [@g nnnnnnnnnnn J
IOUT =10A VOUT =0.9v f(SYNC) =1.8MHz IOUT =10A VOUT =0.9v f(SYNC) 2 & 2.5MHz ( BLHL )
Bl 9-26. ZINAIEEBRSMETAT B & 9-27. 5REHLAN I8 F 2
Tek Run Trig'd Tek Run Trig'd

AN

(IR

T

ik L

/

[1jv_out \-—/\——/\—/

|
|
PG ‘l f

F 9-30. @i EN 5] BIoclr (8RR )

3 B3)PG d

(@ 100V & @ @ 200V & ][zno;;s ][mor\paosl/ns[s Jh. Ry 1,04v] (@ 200mv_& @ @ 500V & )[amnps ]m[ 2 75 W

VlN =3.3V VOUT =0.75V
& 9-28. FRIRFRHI ( W74k ) &l 9-29. 3&id EN 51 BI/E3h
Tek Run Trig'd Tek Run Trig'd
[Z4EN I Eien !
N ——

[Ljv_out [ijv_out
e 512

(@ 1.00v & @ @ 500V & )[Lonms ]:zlor;n:ﬁs [ 2\ W (@ 1.00v & @ @ 500V & )[Looms JM[ 2 \ W

Vour = 3.3V fi# =750 Vour = 3.3V f#H =75Q

E 9-31. ifiid EN 5| BISchr ( 22 )
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13
12
11
10
< 9
5 8
3 7
= 6
Qo
S 5
e} —— Vour = 0.4V
4 | = Vour =0.6V
—— Vour = 0.8V
3| — vour=1.0v
2| — Vour=12v
—— Vour = 1.8V
1
50 60 70 80 90 100 110
Ambient Te mperature (°C)

R@JA =19.5°C/W Q%X{I‘{)ﬁ
& 9-32. TPSM8287A12BAM Z&T{EX , Viy = 3.3V

Tymax = 125°C

-
w

— Vour = 0.4V
Vour = 0.6V
Vour = 0.8V
Vour = 1.0V
Vour = 1.2V
—— Vour = 1.8V
Vour = 2.5V
Vour = 3.3V

Output Current (A)
—\Mw.b-cnc)\loocoa:\\ﬁ)k

o
o

60 70 80 90 100 110
Ambient Te mperature (°C)

Reya =19.5°C/W BRI T )max = 125°C
& 9-33. TPSM8287A12BAM 2T {EX , V|y = 5.0V

13
12
11
10
< 9
5 8
3 7
=] 6
o
S 5
e} —— Vour = 0.4V
4 | = Vour = 0.6V
= Vout = 0.8V
3| — vour=1.0v
2| — Vour=12v
—— Vour = 1.8V
1
50 60 70 80 90 100 110
Ambient Te mperature (°C)

R@JA =19.5°C/W E%X{fﬁ
K| 9-34. TPSM8287A12BBM Z&T{EX , Viy = 3.3V

Tymax = 125°C

13
12
1
10

—— Vour = 0.6V
Vour = 0.8V
— Vour = 1.0V
Vour = 1.2V
Vour = 1.8V
Vour = 2.5V
Vour = 3.3V

Output Current (A)
= N W h OO N 0 ©

[%)]
o

60 70 80 90 100 110
Ambient Temperature (°C)

Reya = 19.5°C/W B AR Ty max = 125°C
&l 9-35. TPSM8287A12BBM %4£ T/EIX , Viy = 5.0V

16
15
14
13
12
< 11
@ 10
5 9
O 8
a7
2 6
o Vourt = 0.4V
5| — vour=o0.6v
4 | —— Vour=0.8v
3| —— Vour=1.0v
— Vour = 1.2V
2| — vour=1.8v
1
50 60 70 80 90 100 110
Ambient Te mperature (°C)
Reua=20.0°C/W EESap Ty max = 125°C

&l 9-36. TPSM8287A15BAM Z4 TIEX , Viy = 3.3V

Vour = 0.4V
Vour = 0.6V
Vour = 0.8V
Vour = 1.0V
Vour = 1.2V
Vour = 1.8V
Vour = 2.5V
Vourt = 3.3V

Output Current (A)
©ooiNwRG

UL

60 70 80 90 100 110
Ambient Te mperature (°C)

Reya = 20.0°C/W EPESTN T)max = 125°C
&l 9-37. TPSM8287A15BAM %4 TIEX , V|y = 5.0V
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16 16
15 15
14 14
13 13
. 12 12
< 11 < 11
£ 10 S 10
g 9 ‘g 9
[STY:} O 8
2 7 2 7

g 6 S g|— vour=osv

@) Vour = 0.4V e} —— Vour = 0.8V

5] — vour=0s6Vv 5| — vour=1.0v

4 | — Vour=0.8v 4| — vour=1.2v

3| — Vour=1.0v 3 |— Vour=1.8v

—— Vour = 1.2V —— Vour = 2.5V

2| — vour= 1.8V 2] — vour=33v
1 1

50 60 70 80 90 100 110 50 60 70 80 90 100 110
Ambient Te mperature (°C) Ambient Te mperature (°C)
Reya =20.0°C/W SRS Tymax = 125°C Regya =20.0°C/W SRS Tymax = 125°C
& 9-38. TPSM8287A15BBM %4 TEIX , Vi = 3.3V | & 9-39. TPSM8287A15BBM %4 T/EX , V)y = 5.0V
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9.3 {5 A U4 TPSM8287A1xM F-EEIZE 1T I #1757 FH

Primary Device

Vin VIN vout
27V-6V L t VIN
Vio Ren Cw—vrcw MODE/SYNC Cour
Lgls
EN VOSNS TS5 TS
o o
GOSNS Load
’ SDA
re l scL g
&
H
VSET1 N 4
VSET2 — 3
VSET3 I g
v
- o
g
« comp
PG
GND
SYNC_OUT  gnp 37
Secondary Device
VIN vouT
T rHw 1
Cw—vrcw MODE/SYNC Cour
EN VOSNS
GOSNS
SDA
scL
VSET1 R
VSET2 —_-—3
8
VSET3 S Vio
Rec
comp
PG PG

GND
SYNC_OUT  g\p

Secondary Device

? 47kQ

VIN VouT
VIN

MODE/SYNC —vrcour

5l
ol
-

EN VOSNS
GOSNS
SDA
scL
VSET1 ¢
VSET2 p—
VSET3 S
comP
PG

GND
SYNC_OUT  Gnp

Secondary Device

} 47kQ

VIN vouTt

Uun
Cwn |Cn  L—— MODE/SYNC Cour
EN VOSNS
GOSNS
SDA
scL
VSET1 o
VSET2 -3
VSET3 S
COMP
PG

GND
SYNC_OUT  gnp

] 47kQ

~ d
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# 9-3. ThFIR
i & L Elai) il
Ccompt 1.5nF MRz, XTR Std Std
Ccomp2 10pF WiZe 75 2% , COG/NPO Std Std
Cour 13 x47uF | Pg&HiZEE% | 6.3V, X6S , R5f 0805 GRM21BC80J476MEO1L Murata
Croap 5x 220uF | MEHZES , 4V, X6S , R+ 1210 GRM32EC80G227MEO5L Murata
Cin 8 x22uF | BEHZAE , 10V, XTR , R~} 0805 GRM21BZ71A226ME15L Murata
Rcompt 2000 P S 1% , 0.1W Std Std
RVSET,;‘ Ruser> | s i % 7-2 | sBiLae 5% , 0.AW Std Std
VSET3
Ren 15k Q FFH S 5% , 0.1W Std Std
9.3.1 i ER
% 9-4 FIH T N R B i TS5, KP4 TPSM8287A12BAM 2§14 I 15t T4 LA Kt FL i -
X 9-4. B BH
5 ¥ B
ViN EIPNGEY:S 2.7V - 6.0V
Vour i H LR 0.60V
TOLvout S SeVF IR At L A 22 +3.5%
TOLpc TPSM8287A12BAM (14 L2 2 ( HiRFEE ) +1.0%
AlouT(step) i LR SR AR R +30.0A
t AR K ERAL I (8] 1us
fsw TFRAHE 1.5MHz
L B LIRSS 100nH
TOLnD LR R A E +20%
9m VR ZE KRS 3 1.5mS
T 77 L LRI ) 4 125us
TOL . A7 B2 L AU [ o B 2 72 +30%
BW . H bR IR T8 375kHz
No FEIRER A ECE (AHAL ) 4
WS HHE

IR K ST ZE AN £3.5%. TPSM8287A1IXM HIEL Vi AE 18 /€N £1.0% , [Rl b ik A 18] 1 ¢ K L R AR 4k
CIRYS R Ul Ny Wi i =

AVoyr = + Voyr X (TOLyoyt - TOLpc) (34)

AVOUT = + VOUT X (3.5% - 1.0%) = +15mV (35)

Jiea\ 36 TG HURAS IR SUS |, EAE R A LR A 2RO E

_ Vour (VIN(max) - VouT
hop) = o (e (36)

6.0\ 100 x 1077 x 1.5 x 10° x 4

) — 0.9A (37)
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24 N HT B R RS R R AR S L R AU AR ( BRAME ) eI AR, At LR BB R, HE B R A

£

Alpp
AIOUT(max) = AIOUT(step) + 2( ) (38)

Aloyr(may) = 30.0 + &2 = 3054 (39)

9.3.2 EH RS FE

DL 28745 S 48 n o] v S50 2 45 58 IS B4R 58 198 25 BOR P 75 (AN e AF o THE AR e iF IR 1B DLAR 4L, IR {3 ]
RMS Jrik & I ARSI .

9.3.2.1 EFEHN AR
TPSM8287A1xM #8414 K F #i/ s FtHcAi J5 , WiXd VIN A1 GND 5| B T3 25 ) 5 A AR S
st Gt B L R ARG

_ Vour

D= TXVIN (40)
060  _

D =g7gxz7 = 0284 (41)

T 2 2R G R N PR R SO SR P 7R SN A B 1 7K 42 25t o ARG T Sl A R AR A s A7 B R UK
A N FL R SUBRTIE 100m VY RTERIAE L .

_ Dx(1-D)xIgyT
CIN = VIN(PP) X fsw (42)

0284 x (1 —0.284) x 12.0

C
IN 0.1x 1.5 x 10°

= 16.3uF (43)

i T RE 42 AR Cy E2H BITA BRAL. ARG 1 A A . EXMIFIKIE D |, #ifRAE
IR LA ey B o o vk NGRS

9.3.2.2 iEHF HARA AT

T2 ) BRI AT T FH 000 B s kot e o R A A R S B . R TPSM8287A1TXM AhEf kb sz |, m LA 15 P4 77 35 LA
S ZE BRI e B 5 AR T PERIIREL 2 1R) SEI P . Roompr FLBELAS AT H1 28 PR IR B 2 9 1 32 2 07 =X

St TR gt , T 280 HARER IR 5 i BN 200kHz. S5 F b B om A a2, AT CUK HiRi e BN
ENEFFFRANEN Voo AT EIE FH I H d57rr 55~ 375kHz.
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9.3.2.3 i FEAME B RH R

TR 44 SRt SEAME LB AS Roomps IR
_ 1 (mx AlouT(step) X L [ 2 2
Rcompl = % ZIxTX AVouT X N -1 (1 +4/TOLNp™ + TOL, ) (44)
-9
Rcompl = —— (—_mx300x100x10 -1)(1+V20%2+30%F)=1943Q (45)

1510 3\4x12.5x 10 0 x 15x 10 3 x 4

EFE—AE TR, ARBRiE R T 2000Q HFHES. FTiEES AT RS E .
9.3.2.4 M H AR
WA R ERERES |, WATFR BN B AEEU T ARA T

TX |1+ 8m X Rcomp1 5 7 7
COUT(min) (reg) =< 2(>< xLwap ) (1 +\/T0LT + TOLNp? + TOLggw ) (46)
T N(b T
125x 1070 x (1 +15x1073 x 2000) 5 5 >
COUT(min)(reg) = —— : (1 +4/30% + 20%7 + 10%%) = 11664F (47)
2xmx 200210~ 5 400 x 10

IR B AR AR, g N AR DU A

2
1 /L X AloyT(max) AlguT(step) X t
COUT(min)(sat) = AVOUT\ 2xVour X No 2 (1 + TOLiNp) (48)
c _ _ 1 (100x107?x305%  30.0x1x107° (1 + 20%) = 345,F (49)
OUT(min)(sat) = 15 x 10—3\ 2%x06X%X 4 2 o= "

LEABIA, P Courgmin = 1166WF , BV Hi f A P I R # -

K 9-3 FH TIRBEMHH AR . i 2 x ATuF A S FET DU/ RS | TR AL 27uF /)
AR KT 220uF BHAESA A 47TuF A BCESE 7T, DU AbEar R 51 3007 75 8 23 s 1)
B2 . B 220uF HEZ A4 K2 138uF A SRR . XU R E A ST 1041uF | B BT gl it S8 v
Wi/ ME. X TH—PWiE , [ Cout = 1041pF.

JrResC 50 KA 75 OK 2 B A B AR kA . WORLEAR/N T 1, 1IN AL R, SO F
B RA HEAH RBHUBCE. |, DAE i 7 TR BT P

CLOAD
2 X COUT >1 (50)

5 x 27x10°°% 4+ 5 x 138x107°
2 x (4>< 2 x 27><10_6)

> 1= True (51)

T2 52 HRAEA Rk F A E T SR A Y A S0

IL(pP)
VOUT(p -p) T 8x Cout X fsw (52)
0.9
vV _p) = =0.072 mV 53
OUT( =P) = g 1041 x 10~ 6 x 1.5 x 100 (53)
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T H AR AR P ) ESR A1 ESL DL RN FHAR 27 AR RS 82 H o B ST i o
9.3.2.5 EFEAME A Coompr
TG, TN 54 THE N IR R ) B

BWINNER= —— ———— (54)
21 X W X CouTt
-6
BWNNER = 125 % 10 = 76.4kHz (55)
2mx 100X 10~ 51041 x 107
?ﬁ—F;E ’ -H‘ﬁ ngCOmp1 E‘]%ﬂ:{ .
8m X Rcomp1 = 1.5 X 107 x 2000 = 3.0 (56)

R gmReompt > 1, WHEM 77220 57 15 Coompr HIEEBUE |, IZAEAEIE IR P BE 0. W12R gmReompr <1, W
775 59 T3 Coompr MIEEILIE.

2
Ccomp1 = (57)
OMPT 1t x BWINNER X gm X RCOmp12
2

C = = 1.39nF 58
Comp L 764 x 10° x 1.5 x 103 x (2000)2 (%8)

BT IR HE(E /2 1.5nF .

2X8m
Ccompl = Tx BWINNER (59)

J7FEF 60 KBS AL THER B A B8

BW = BWxNER X 2 X (1 + Rcomp1 X 9m) (60)
BW =764 x 10> x 2 x (1 +2000 x 1.5 X 10~ %) = 612kHz (61)

9.3.2.6 HEHEAMEHAE Coomp2

AMEHLALS Coompe /& NMANEHAS , FATEWEA HiZ AR5 HKE COMP 5| IR Sl s . 12 A S
FIREHAEE ; 10pF 5k 22pF M7 idE T 3R N A .

LM RZ R g, DA 2R Gef e H s AT 4o 25 R 0 45 ot I s A sl R . 71230 62 115 Coompz B4
IR R

_ 1
fpole = 7% x Rcomp1 X CComp2 (62)
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9.3.3 W HIZE
VN = 5.0V, Vour = 0.6V, Ta =25°C. BOM = £ 9-3. 4 x TPSM8287A12BAM JATIZAT , AT KIS .

100 0.4
95 0.3
90 < 02
85 g 0.1
§ 80 g 0 \
Py <
c 75 o -0.1
(] D
S S
& 70 g -0.2
65 s -0.3
—— Vour = 0.40V =3 Vour = 0.4V
60 —— Vour = 0.60V 8 -0.4 —— Vour = 0.6V
—— Vour = 0.80V —— Vour = 0.8V
55 —— Vour = 1.00V -0.5 —— Vour = 1.0V
—— Vour = 1.20V — Vour = 1.2V
50 -0.6
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Output Current (A) Output Current (A)
ViN =27V Fsw = 1.5MHz FPWM ViN =27V Fsw = 1.5MHz FPWM
& 9-41. & & 9-42. i IFER
100 0.4
95 0.3
90 X 02
£ 80 3 o ——
2 < I s
e 75 @ -0.1 —
() ()]
8 g
E 70 E -0.2
65 —— Vour = 0.40V 5 -0.3 Vout = 0.4V
—— Vour = 0.60V i=3 —— Vour =0.6V
60 —— Vour = 0.80V 3 -04 —— Vour = 0.8V
—— Vour = 1.00V Vour = 1.0V
55 —— Vour = 1.20V -0.5 — Vour =1.2V
—— Vourt = 1.80V —— Vour = 1.8V
50 -0.6
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Output Current (A) Output Current (A)
VN = 3.3V Fsw = 1.5MHz FPWM VN = 3.3V Fsw = 1.5MHz FPWM
& 9-43. &K & 9-44. FERFEE
100 0.4
95 0.3
90 X 02
85 PR e ——————————— e
~ I ﬂ
& 80 8 o —
> £ L —
c 75 o -0.1
8 =
é 70 —— Vour = 0.40V 5 -0.2 Vour = 0.4V
i —— Vourt = 0.60V > —— Vour = 0.6V
65 — Vour = 0.80V 5 -0.3 — Vour = 0.8V
—— Vour = 1.00V =3 Vour = 1.0V
60 —— Vour = 1.20V 3 -04 — Vour = 1.2V
—— Vour = 1.80V —— Vour = 1.8V
55 —— Vourt = 2.50V -0.5 —— Vour =25V
—— Vour = 3.30V — Vour =3.3V
50 -0.6
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Output Current (A) Output Current (A)
VIN =5.0V FSW =1.5MHz FPWM VIN =5.0V FSW =1.5MHz FPWM
& 9-45. B & & 9-46. SE IR
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9.4 HYRFHICEW
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REEL DIMENSIONS

Reel

Diameter

v

|

TAPE DIMENSIONS

[ KO [« P1—
oo & olo & 9 & T
1) & &||( Bo W
- |
Cavity $|A0|¢

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

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

O O O O O OO O O Sprocket Holes
I I
T T
Q1 : Q2 Q1 : Q2
7777777 777T77 B . .
Q3 1 Q4 Q3 | Q4 User Direction of Feed
| W 4 | 4
T T
=
Pocket Quadrants
np a5 #wE | 9B | sPa A ﬁ?ﬁw A0 B0 () P1 w Pin1
il EA (mm) () (mm) (mm) (mm) (mm) (mm) 1S
TPSM8287A12BAMRDVT | BOQFN RDV 39 250 330 16.4 4.80 7.10 2.05 8.0 16.0 Q1
TPSM8287A12BBMRDVT | BOQFN RDV 39 250 330 16.4 4.80 7.10 2.05 8.0 16.0 Q1
TPSM8287A15BAMRDWT | B3QFN RDW 39 250 330 16.4 4.90 7.20 4.30 8.0 16.0 Q1
TPSM8287A15BBMRDWT | B3QFN RDW 39 250 330 16.4 4.90 7.20 4.30 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

BE Eap S Sl M| SPQ | KE(mm) | FEE (mm) i (mm)
TPSM8287A12BAMRDVT BOQFN RDV 39 250 336.0 336.0 48.0
TPSM8287A12BBMRDVT BOQFN RDV 39 250 336.0 336.0 48.0
TPSM8287A15BAMRDWT BOQFN RDV 39 250 336.0 336.0 48.0
TPSM8287A15BBMRDWT BOQFN RDV 39 250 336.0 336.0 48.0
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TPSM8287A12BAMRDVT Active Production BOQFN (RDV) | 39 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 TM87A12BAM
TPSM8287A12BAMRDVT.A Active Production BOQFN (RDV) | 39 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 TM87A12BAM
TPSM8287A12BAMRDVT.B Active Production BOQFN (RDV) | 39 250 | SMALL T&R = Call Tl Call Tl -55t0 125

TPSM8287A12BBMRDVT Active Production BOQFN (RDV) | 39 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55to 125 TM87A12BBM
TPSM8287A12BBMRDVT.A Active Production BOQFN (RDV) | 39 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 TM87A12BBM

TPSM8287A15BAMRDWT Active Production B3QFN (RDW) | 39 250 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 TM87A15BAM
TPSM8287A15BAMRDWT.A Active Production B3QFN (RDW) | 39 250 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 TM87A15BAM
TPSM8287A15BAMRDWT.B Active Production B3QFN (RDW) | 39 250 | LARGE T&R = Call Tl Call Tl -55to 125

TPSM8287A15BBMRDWT Active Production B3QFN (RDW) | 39 250 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 TM87A15BBM
TPSM8287A15BBMRDWT.A Active Production B3QFN (RDW) | 39 250 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 TM87A15BBM

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents Tl'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
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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 OUTLINE
RDWOO0O39A B3QFN - 4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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.
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EXAMPLE BOARD LAYOUT
RDWOO0O39A B3QFN - 4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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OPENING METAL | ! OPENING
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SOLDER MASK DETAILS
4230183/B_03/2024

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
RDWOO0O39A B3QFN - 4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(4.2)

e
ax (ng)“x Wﬂ ﬂ % % % %J%;gio e

32X (0.7) —f=—— T !
L[I] o — ‘J —

SN B
40X (0.25) TE % % (1.45)
.

(R0.05) TYP ,,:7:
PKG li] (0.15) 2X (5.5)
| I

t—+—-—1]-—+—=H - (6.5)

T T 7
SE % g (1.75)
! | —

3X (1 13) Hr — l — =
|

;
\ | )
; [I]

UnpangalT

f— 3X (1.79) —= T 4X(0.5)

4X (0.83)

SOLDER PASTE EXAMPLE

BASED ON 0.1 MM THICK STENCIL
SCALE: 12X

EXPOSED PADS 37, 38 & 39:
84% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4230183/B 03/2024

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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PACKAGE OUTLINE
RDVO0O039A BOQFN - 1.85 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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.
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EXAMPLE BOARD LAYOUT
RDVO0O039A BOQFN - 1.85 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER MASK DETAILS
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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.

i

INSTRUMENTS
www.ti.com



EXAMPLE STENCIL DESIGN
RDVO0O039A BOQFN - 1.85 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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e
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SOLDER PASTE EXAMPLE

BASED ON 0.1 MM THICK STENCIL
SCALE: 12X

EXPOSED PADS 37, 38 & 39:
84% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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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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