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6.1 &% | K HUEH
£ -40°C | +150°C (1) TAEL5 IR FE s ( BraES 4huin ) )

BAME BAE XA
LPNGERER VIN % PGND 0.3 70 v
N E EN/UVLO % PGND 0.3 70 v
BN RT % PGND 0.3 70 v
PN BIAS % PGND 0.3 40 v
HONHLE MODE/CLKIN % PGND 0.3 55 v
BN FB % PGND 0.3 55 v
i LR SW #| PGND 0.6 Vin v
it R PG % PGND 0.3 40 \%
A BST & SW 0.3 5.5 v
AL VCC % PGND 0.3 5.5 v
TAEGEE T -40 150 °C
VAR Tstg -85 150 °C

(1) #H “LXRRBOEE” 217 RE S BTG K A B .

N RRBUEE” HARIRAER LA N EAE “ BB TS LUSE

MR T IHAL S AF T RENS IEHISAT . WIRM “EVUSAT A" (BFE “HXTRARBUEM” RN , S RASEEIERIET , XA
RESZMA S 1F R AT SEME . DOREATIE BETF A A 4% AF A7 i o

6.2 ESD &4
& L:-ViA
J BT (HBM) |, 754 ANSI/ESDA/JEDEC
V(eso) it J}\S@g)gﬁﬁ)& (HBM) . 2000 v
J SHLES PRI (CDM) , 444 ANSI/ESDA/JEDEC

V(ESD) e ERi e ﬁi%?);{i*i ( ), +500 Vv
(1) JEDEC 3(#4 JEP155 #5H : 500V HBM I} fEMS/Ebrtk ESD 5 HIRFE T %4457
(2) JEDEC 3C#% JEP157 #5iH : 250V CDM I s 7EbRitE ESD Hthilifife F 2477,
6.3 BUWBIT &M
7F -40°C 2| +150°C LAELEIRTEH S ( FRIES SN )

B/ME BAE L YA
NGV VIN 3 65 Y
LPANG RS EN 0 65 Y,
BN E BIAS , PG 0 30 Y,
LPNGERES FB 0 55 Y,
LEPNGENES MODE/SYNC , RT 0 55 \%
4 HLBH Rpu(pg) 4 kQ
S LR Veupe) 0.8 30 \4
it L VouT 1 24 \%
ARG T, -40 150 °C
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6.4 AEREER
A
() VCG (QFN-FCMOD) £ oA
19 3|
Roga LB 24.2 °C/W
Roua S BB (JESD 51-7)) 35.3 /W
R ycitop) GEZH5E (TR ) #H 24.5 “CIW
Rous 45 2 LRI 14 °C/W
Wt 4 B THRRHES 4 0.5 °CIW
R} 45 %2 W R URFAE S 5 13.9 °C/IW
R o yc(bot) EEANSE (SR ) #EH 6.8 °C/W
(1)  ARFIARIEHEZELE , WSR-S 1C B2 I8 b7 8 F M
(2)  MEEPLGEEN Reoa EAHT S5HAMB BRI , AeEH T H0HE . XEEERYE JESD 51-7 w51 , JHE 4 |2 JEDEC R _E#AT T
FE . ISEOEAAMCRAE SRS PSR, F1I , EVM Reya = 24.2°C/W. GRS R | E S0 &5 L5153

(3) A BRI AT RATLA AL B |, 1E S TPSM65630EVM i 5F . A XNEIHER | ES W @aHbmfa—.
6.5 HL P

PRAEIE F THE72 10 -40°C & +150°C TARSSIRVEH (Ty) ( BRARTISNIEH ) o S DAECRIRBIZ LI St AGEit Gk 2 B
. JAUERIR Ty = 25°C %M TR T REA RIS EhetE |, (WIS H . BRAEAA U], DUNFIHEM @ Viy =135V,
VEN = VIN ) VOUT =3.3V, fSW =2.2MHz

BN \ L s | mME aEE Bkl B

B (VIN 5180)
VINuviLo R VIN UVLO _bFHiIfE Vin BT (B3I ) |, lvec = 0A 3.25 35 3.65 \%
VINuvLo_H VIN UVLO iR# 0.9 v
la-sp VN ST HL Y g Ven =0V, Ty =25C 0.85 pA
Ivin VIN 51BN, EHFR Vgias = 3.3V + 2% 0.83 pA
IBIAS(FIX-3.3V) SEIAS SMAALIL , [El7E 3.3V it , HIF Vagias = 3.3V + 2% , Ji FH B a5 8.0 pA

Vin =24V, Veins = 3.3V + 2% , T, = 91 a5 A
la(Fix-3.3v) BV WA B 3.3V i, Ttk |25°C, MRS

T,=125C 34| A
IaASAD3.3Y) SéAS 5|, AT 3.3V it , £ Veg = 0.8V + 2% , [13Hi5% 6.5 uA
la(apy-3.3v) BV BRI, AT 3.3V R, BIFR | ViN=24.0V, VEg = 0.8V + 2% , HEIER 25 uA
158k (EN BIH)
VEN_TH_R fgE AL TR Ven EF 1.15 1.25 1.35 \Y
VEN_TH_F i e NGB {E Ven R 0.9 1 1.1 Vv
VEN_HYS Jia F H 1R i 250 mV
lEN_LkG RN IR VEn = Vin 0.2 1.0 pA
P3EE LDO (VCC 511 )

34V < Viy < 65V, Vgias = 0V 3.35 v
Vvce A LDO %y e T

3.4V < Vgias < 30V 3.35 v
Vvec-uvio R VCC UVLO L7l VCC EJHRIEBIE | lyvce = 0A 3.20 3.50 3.65 \%
VVee.uvLo H VCC UVLO iBi RHAET Vyecuvio R 0.9 v
HEEAE (FBBIH )
Vrs P R i EL FPWM ##3{ 0.792 0.8 0.808 v
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6.5 S (42)

FRAEE HI 44210 -40°C & +150°C TARZSIR T (Ty) ( BRAEASMAEN ) o S/NTERCRREI S I SR geth A v 74
WE. WAUERIR Ty = 26°C %M FRA AT REIA RIS HhriE , S BRAESA W], BURFIHEN - Vin=13.5V,

VEn = VIN » VouT

= 3.3V, fsy = 2.2MHz

BH WAL | B aEE BAE[ A

E s E (BIAS 518 )

Vout(3.av) 3.3V [ & fi i % FB %% GND 3.265 3.3 3.333 \%

Voutsv) 5.0V [ & 4t % FB fif% VCC 4.935 5 5.05 \%

Ja3h (SS 5IM)

tEN_HIGH {5 fit i H P B G QB IR 4R Veg = VR = Vmope = GND , Vgjas = Vout 3 ms

tss P S 4 2 1 éﬁimﬁ"" SW ik 51 90% Veer K 2.9 55 81| ms

FEL A R T 48

Ihs-Lim Fen e AR BR 1], 3A AR (TPSM65630) | i % Lb 3% 0% 3.9 4.8 54 A

ILs-Lim AR I PRE , 3A BUA (TPSM65630) | LS FET L4 it BR il 3 3.9 4.4 A
U 4B /NI TS % TN

IL-PEAK-MIN ;; iTlJ;_SINII:g;i%?XJ HERBROI , 3A W Vyce = 3.3V, tpulse < 100ns , HZ& 0.85 1.2 1.55 A
4 2= LR BN JRAS I, 3A B -

IL-PEAK-MAX "‘Z’;ﬁfgm;i%;”‘] LR R 1 Vyce = 3.3V, tpulse = 1ps , FIEIHIR 0.48 A

IHs-LiM FEn R LR RR ], 2A B (TPSM65620) | i 2% LE 3% 0% 25 3.2 35 A

ILs-Lim AR FLIALFRAR , 2A WA (TPSM6B5620) | LS FET b4 s it R #1 2 2.6 3.1 A
BN 2s B 7N I JREL Y , 7 .

IL-PEAK-MIN j?é#;slhﬂtg;;%?ﬂ HERBROI , 24 W Vyce = 3.3V, tpulse < 100ns , HzIHR 0.35 0.75 1 A
=X 22 LY T /N A, 2A ) SR

IL-PEAK-MAX jij(ifslM 6522%‘;’1J AR i Vyce = 3.3V, tpulse = 1ps , EEIKIN 0.32 A

IHs-Lim R B PR 1, 1A B (TPSM65610) | %5 LE3%iE 0%. 1.6 2.46 2.71 A

ILs-Lim M E LR IRE , 1A fA (TPSM65610) LS FET L i) {E L i B ) 1.25 1.8 225 A
= NN P s N I R “r‘ = o

IL-PEAK-MIN j: éﬁ;&g;:’%ﬁi MR, 1A R Vyee = 3.3V, tpulse < 100ns , FZIEIR, 0.2 0.55 075 A
B 25 LR BN g JRAS I, 1A R N

IL-PEAK-MAX ;rij(%ﬁSTMGQZ:%?J R e Vyce = 3.3V, tpulse = 1us , HBIER 0.22 A

ILs-NEG-LIM AR 7 B 37T BRAR LS FET LM it fR{E , FPWM #530 -6 4.3 25 A

ILzcLim T IR BRE Vyce = 3.3V, HEHR 45 mA

Vi FB 311 LA e S FET SR > 1650, A AEHAAN 032 v

thic_pLy W 2 A 3 4B 3R 64 JE

thic W A SRR ) 45 ms

BYEIEY (PG 3IH)

VpG-OVPR PG it = TR FB & ( Al ) s E s (e ) Hartt 103 105 107 %

VpG-ovp-F PG i [ T B FB HUE (P ) BifmE BE ([EE ) Horth 101 104 106 %

VpG-uvPR PG K JE _EFHHRIE FB & ( W1 ) s BE ( BE ) Farth 94 96 98 %

Vea.uvp-F PG K E T B E FB HUE (P ) BB HE (e ) Aot 93 95 97 %

tpG-DEGLITCH-F PG BRI AR ik e B 4 S IR 55 122 175 us

tPG-DEGLITCH-R PG - THRIPTARIE fik 16 4E 1R 14 2 4.5 ms

VIN-PG-VALID B3k PG i B ¥R/ VIN Voupa) < 0.4V , Rpy = 50kQ , Vpy = 5V 1.25 \%

VoL-pc i G L loL=1mA , VN = 1.2V 04 v

Ron-pG PGOOD S il Ipg = 1MA 40 125

R ( MODE/SYNC 3| )

VIH(MODE/CLKIN) MODE/CLKIN % A\ B~ 3 i 1.3 \%

V|L(MODE/GLKIN) MODE/CLKIN %t M HL~F 31 (i 0.45 \%

fCLKIN—RANGE(FPWM) £ X E 2.2MHz fsw E"Jﬁﬁf:iﬁj{?ﬁ RRT =6.81kQ , 1% 1.76 2.64 MHz
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6.5 S (42)

FRAEIE FH THEA2 ) -40°C 5 +150°C TARSHIRVEE (Ty) ( BRAEFSNIIA ) o S MAECRIREFIZ I St A Geit Mok o
WE. WAERIR Ty = 25°C %1 TR Al REIA RIS EbnE , (WIS H . BRAESA U], URRIHEM @ Vv =135V,
VEN = VIN , VOUT =3.3V, fSW =2.2MHz

25 TR BAME  HMBE  BOKE| B
toLKINGTON) HNESRIE AT 5 B fe /N IE kiR B FE 80 ns
toLkiNTOFF) HNERIRIZE AT 5 ) de /N S ik v B B 80 ns
teLkIN-sW-DLY CLKIN | SW R[] (1) -15 15 ns
SRS
Assi.LF RS = AT WS R - b 8.5 %
Agso.LF A= A AR SO - 4 17 %
fm1-Lr =R - bR 7.2 12 16.8| kHz
fmo-LF ZAEHIE - 5 R 3.6 6 84| kHz
Ass.HF TR AT B L FEE A0 ot ¥ ] 2.0 %
P S0
Teo ) K e 155 165 177 °C

RS FAE 156 °C
(1) IRIEEIHE.
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6.6 HLAIR:
BeAE S AU, B Vi = 13.5V.

0.9 2
0.85 < 16 A
— =
= z
g e
(2] =
£ 08 3 12 -~
S c
@ 3
w °
0.75 & os //
0.7
0.4
-50 0 50 100 150
Temperature (°C) -50 0 50 100 150
® R Te mperature (°C)
6-1. R
EN =0V
A 6-2. ST FLR
1.6 4
— EN_UVLO_R —— VCC_UVLO_R
—— EN_UVLO_F —— VCC_UVLO_F
1.4 3.5
= S
) o
g 12 S 3
o 5
> O
z 8]
w >
1 2.5
0.8 2
-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Te mperature (°C)
& 6-3. 5 UVLO & 6-4. Vcc UVLO
2.6 420
N N
\% 2.4 g 410 —
> ) L —
5 5 —
=}
& 22 g 400
@ C
w
> 2
c =
S £
g , S 390
& &
1.8 380
-50 0 50 100 150 -50 O o e “c) 100 150
Temperature (°C) P u
] 6-5. fsw 2.2MHz Al 6-6. fsw 400kHz
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6.6 JLAURHE (4E)
4 6
— VIN_UVLO_R —— HS Current Limit
—— VIN_UVLO_F —— LS Current Limit
3.5 5
S <
Q E
> 3 — 4
> = -
= I e
> 5 I
o
2.5 3
2 2
-50 0 50 100 150
Te mperature (°C) -50 0 50 . 100 150
Te mperature (°C)
B 6-7. Vin UVLO i 6-8. 3A HiiIRA]
5 4
—— HS Current Limit —— HS Current Limit
—— LS Current Limit —— LS Current Limit
4 3
< <
E E
€ €
[ [
5 I o 5
(@) o
2 1
1 0
-50 0 50 100 150 -50 0 50 100 150
Te mperature (°C) Te mperature (°C)
& 6-9. 2A HiRBRHE] & 6-10. 1A BRI
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7 VE4NULH
7.1 MR

TPSM656x0 & — K i 5. 5 FH I miZh R %, [F20 MK B/ B R | nI7E 3V 2] 65V (fif52 70V ) HH
HLE T TAE. TPSM656x0 H&4t vl il it 51 e 3.3V A1 5V [l 5 4 ek, Bt a) DUSR ) a] 6 i e i &

TPSM656x0 Fi A 45 A e LU 2% . kg% . MOSFET A A & 1ot |, feie LLAES /MR B R~ 4t ik
3A. 2A B¢ 1A MER MR , LIl m R AR AN S S . %2R HE T 5L, ATk R Hh A B bR v A
KA HAF A

LA 0P I 2244, #8TC 30ns i FIEI (] , AITE A RSB mE e bl | SR AL pRas iR A 97 DL R H 8 ) B oA 2
PRUAEE W R R I I R B R S T (RIS SRR T (G B L, WP AR & H ah PR K . R I —45 1, nIfE
B VN AR A AR R R B

s B TE 5 KPR S b B 0K 5 2 7 i RO 98N LR SE RIS AT 7R s PR e DR h iz T . @ RT 5110,

Al LI TPSM656x0 % B NEF £ 400kHz. [E5E 2.2MHz 5 M 300kHz 3| 2.2MHz (Al i FiEiT. ERFME
IR 28 8 B R RF T R PR 1) 7 28, AT B KPR 5 H PR AR o A R b e 3

TPSM656x0 K& EMI it 1Zasf 6 & LR -

o ATHC ARG £5% B £10% XUBEHLES (DRSS) Bk

o XEFRG] N BC AT R KRR ek B A 2 K

o FEETAUET AM TSk AT AR JE N is 1T

o A[EN S AL E EshEk FPWM 8138 | I B 4N Bk F 5 Thfg

TRLGRFE AT AT BN B AN At e AR 153 85 1) EMI SR Bt (10 75K

TPSM656x0 It R4 LI fE , Rl AL R RETEOR
o T AR P i AR AR T )T R PGOOD fR7nay
o HARMINRERR S M RERAN | ATt
- HYRFELER R IEBUE (UVLO)
- LRI RIIRE
o FLUAE A 0 (R AN R LR PR AR (1 T SR I R A
© B AZIMKE D RERIIAOCHT .

N T AE AT SEVE USRI BT s H i 8311, TPSMB56x0 (1433 FA7 5 R A Mo, vl okl 2l St
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7.2 ThEETTHEIE

b (oo ]y I
UVvVLO
— CLK OVLO

]
]
HI

MODE / PLL and
Mg\?ﬁc/ L SYNC  [—® OSCILLATOR [—® CLKOUT
Detect SLOPE VIN
\ /WM COMP UvLO LDO [] VIN1, VIN2
RAMP
TSD
Frequency
SPREAD Foldback
SPECTRUM
HS UVLO [] BooT
HS Current i _
Sense -
PWM
Comparator
3
+
—
HS and LS
Current !
Control E
LS Current
Bandgap Vier Comparator
n > [ ]sw
Systemn EN 4.2uH
ystem
VOUT
Internal EA LS ILIM Drivers and Logic )
I ——— Soft Start
ZX Current
FB Decoder Comparator
3.3V, 5V — BIAS
FB ADJ I —
] p—
I
PG H
PG UVP / OVP
Comparators, <
De-glitch CLK
1 Filters, and
- Logic f
LS Current
Sense System EN TD
EN/ [F— EN L 1 ENControl — System EN
UVvLO UVLO
{ ] PGND1, PGND2
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7.3 KeptEHEIR
7.3.1 i H R FF

TPSM656x0 A7 RT3 i 51 Az 5% A4 [ e o L1 rl Il sl i b Pl IS oo o] 1 L ISR KT, St i I el FB
SIRIESE . K FB 5] BNER R GND LLEFE [ E 1) 3.3V frth , BUEREF] VCC LI E #) BV farth . ed [ & 4
H A, BIAS 5| I ELEGER S VOUT. Rz |, BIAS 51 AP £ FoU M a3 X R % 1 D P o i B A
ar P A AN FRIE . BT LDO JERL S BBt PRI A i i Y F AR iR il T S A Re I, (HAT DAAE
AR R AT IEE . W 8-1 FivR |, ¥ BIAS 4% VOUT.

R 711 i B EIERE

FB VOuT
FIHEE GND 3.3V
RI¥ERE VCC 5V
R RBUE R (E7-1) ADJ

FER] A B R AR |, AR R AR F AN FB S IR A ods o H AR AR A I 2 ) P 7 a1 HEL S
A 0.8V SAETHRAG M. AREMIER , ESHK 7-1.

FB

§ Rrss

— AGND
&l 7-1. BB AT AR A

RAEFTF A Regr 18, A J7F230 1 254 Regp MIME. SESKEGER Regr MMEMRBIZE 100k Q SR, BORATH
P 5% 32 3] PCB | i35 Y 3 BN FEIRT I S2 M, X e LR W) BE 2 SO P 7 A Y R . AEANARAE L 22
PCB I LTI T, miE K2 1M Q ({8 T4 A 98 23 P L

0.8
RpeB = RpBT X yo57 =08 (1)

TEFLENLN |, S A Al A RS |, AT P A0 2 R SR N I A AL A B AR R A N o B S E TR
GFEEVE VAL B AR £ 06038 B Crp BT .. W BAEFF KR B B FHE | {57 PCB fi @ NiZ A H
— A HRLF

R 7-2. 15 Regrp B B Fsw A&/ Cour

Vour (V) Regt (kQ) Regs (k) W Fsw (kHz) Coutminy (MF) (F2X)
1.8 205 164 400 200
3.3 205 65.7 650 75
5 205 39 1000 40
12 205 14.7 1800 15
24 205 7 2200 10
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7.3.2 EN 5/fIF7 Viy UVLO fHig

JREN AWt EN S AN i N B BAE o VR 8 A1 8 00 I 4 A T LI 4R RO A A\ R BE
(UVLO). i KT Ven th r BIRIE R SE4 8 & E  Eas it AR siR AP HR PR s M. = EN AT
VEN_TH_F IR 8315 1L DT R IFRE A SGITE S, BERT VIN S N /N T 0.85 w A (KM ) o WERANH ZULThAE |
EN f AT AEFRERES] VIN. fEREASESS , BRSNS 2 kst &0 EN BIE R E £ R U &
R E

Vin

§ Rent

EN

§ Rens

K 7-2. f#F EN 5] IR VIN UVLO

HERLIENT | FHE—A 580N E IR AN UVLO HFASF 3 N B o 4P AT P TR 3k I 42 o B 9 1
DR B R 2R 3 KT P S N R AR ¥ . AT LU I 7-2 FR TS I ELER R SR B A UVLO . 24 Sl st 1 g N B
TREN Von , MRITHEN Vopr. BEARFEREE | 43 FRA T I IR AL UK TR EN S N0 1 B (len_Lka)e /T
10k Q F1 50k @ Z [A][¥) Reng HAGHEN. AfE , TR 2 T Rent , A 720 3 115 Vorr.

VoN
RENT = RENB X (VEN_TH_R - 1) (2)
Vore = Van X VEN_TH_F 3
oFF = VoN X ( Vey T R (3)

Hrp

* Von =V FiEH

* Vorr = Vin KITHLE

7.3.3 AL

MODE/SYNC 5| 2 — M2 Ihaesl |, AT ESITHE , FHRIESNSFEIPES M. R 5| 5 IRk 3)
BIPEARET , WSS IR FNE T, RZ5ZERS] VCC. Rah 238 4 & H P sl 5 A B g R 25
M4 2875 FPWM #5550 F T4E .
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R 7-3. BRAEH
MODE/SYNC B AEHAEM, BA
GND fiBf KA o s T 2E R il £5% DRSS
49.9kQ % GND FPWM 24 % +10% DRSS
150k Q@ % GND A3 e % +10% DRSS
VCC By A FPWM R ke £5% DRSS
s FPWM R #H

R B S e FPWIM BECRE 20K 5] B IR P 3R sy i P BORGE F S 5 o K FPWIM Feffe

N B B EORE 51BN e FELT SR Bl 9 IR R B AR R TR P AE S

200Q HiFf#%. TPSM65630VCGR (1 AT BE AL T 25 FPIR A5
7.3.3.1 MODE/SYNC 5|l T R

TPSM656x0 MODE/SYNC 5| JHImT I -6 N 4k 7 4 S5 AR £ b AT [0 . N B4R 48 vl il # B A iR & 22 91
RV SEIRIRE o 51 L AR S i o R L A0 I SYNC HRIBIRME Vimsyne) » A REARUR P38 [F) A2 B Rsr 25 - f5e /Iy
SYNC ON Jiki il OFF ik Rp R it 8] 625053 5 T tsyneron-ming 1 tsyncrorr-ming. TPSM6E56x0 FF 56 #: A FT [H]
£ E SN 300kHz & 2.2MHz {4 4.

THER, RREAE I I 2 B B2 Ja TN A8 SYNC 55 o A0 SRAE 51 BRI ()t im0 JE 3248 1 2 SYNC 15

o

Clock
Range

MODE/SYNC

WTER , BEMETER FE VCC W <

& 7-3. ¥ F MODE/SYNC 5| B SzH [&] 35 i s B sz B 5 R

A

|
—> &— toLkingorr)

_ Viymone/
CLKIN)

» t

SRR TAS I RS 5 I K21

7.3.3.2 BBl E

R 24 R A5 5

7-4. 37 SYNC #

ViHMoDEe/
CLKIN)

G, e RS BB R . 1ERZ) 2048 MK G, IR BUE N R AE S R .

TFRBF BN, AR AAL , BIUBRIIR N i A7 5 R N i A7 Z A B D sp I B . e AR s
KEARH R A ket SRR S | AL RN T U DME ETHREP IS BT SW AT skt A

XL TE 2N K
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8 LSt
#E

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MR

TPSM656x0 FL it/ FLifit Fé s MRHRLIE 5 P T4 vy ) EL O PR e RO BRI EL IR Pl S, s Kt FBIREA 1AL 2A B
3A. FHZIELLN Bitid ey TPSM656x0 ik # Ttit-

#iE

BRARSS AU, 73 LR RIS B 4 P A RSB AR . A6 B2 SON B W B AR T
MIsEhri s, AR BUE B E . BN TR ARG X7TR SUEL A L ESR B &
Koo BRVIEHKAZMERRWSS , ram S ER R A SC B R . EHRME T , BF
SWFE TR XTI, BOKIIA T RS RBGR I AIUE F s = B0 o O 1 8 BB X 2852 mi |, ) LUJFI
LB, Ui/ AR AR BT AE . e A ] DU AS A 3 B RMS BSR4 20
FFARBIE TUAT T 2R 25 AL O i B AL EE AR AL, DA ORI 720 o AR (A dIMEL
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8.2 AR F
B 8-1 JR 7 40 A P A i ol T e i R SR TPSMG56x0 1 S 700 3 Y L B . % 920 'S 78 & Rl R 7o 1
FAGSH R IES TAE. (B2, R E I s A e et T 3B

Vour

—— Cour

0.1pF

=i

Cn G TPSM656x0
VIN SwW
2 x4.7uF _— —— 2x100nF
EN BOOT
(—— —RT VouT
|
Connect as required - — —: — MODE BIAS
|
|
l—— —PG
FB
VCC GND
Cvcc l i
"1

& 8-1. R F TPSM656x0 Ffy AT 4 i e FEAF =7~ 51 B2 A Fa Bt

* 8-1. Al K T s HE RegTB 2. #iX Fsw Zilh=ZN Cout

HrH R Rer(KQ) Ree(KQ) WK Fsw (KHZ) Coutiny (MF) (F2X)

1.8V 205 164 400 200

12V 205 14.7 1800 15

24V 205 7 2200 10

* 8-2. [H e HE T RIAn#E Regrs - 8 Fsw M&/d Cour
W B FB EUHK Fsw (KHZ) Cout(miny (MF) (F%L)
3.3V %324 GND 650 75
5V VCC 1000 40
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8.2.1 il ER

LAUR R GIiR R 8-3 FR MRS S0 1 PRA I e i I A
& 8-3. BB SH

BitSH RpIE
NG 24V ( SURAE )
it o 5V
TON ML 0A % 3A
FFRATH 400kHz
8.2.2 I/ T FE

PLUR B & A T 1K 8-1 FlisE 8-3.
8.2.2.1 ffifF WEBENCH® T Ef@ st g
Aaibat | ] TPSM656x0 #1431t By WEBENCH® Power Designer 6% & #1175 %

1. EREANRANEE (VN S EIE (Vout) AléH IR (lout) oK.

2. fEAMRIbgR RS MAZ RIS E, R, 5 AR AR A

3. B T SN A RS (T1) HAb T AT B sk J7 R HEAT ELAL

WEBENCH Power Designer $2fit 7@ Hl| 7R E |, 3231 7 LR A o/t DU il R kEHE .
EZHAEHT , ATHAT PR #4E -

o BATHAMRE , WEEEM L R

o GBAITIVEREMT A, TR FER AR A RE

o OB R E AR R 7 R DL CAD #5al3 H

« FTHI PDF #& AR BEitdk & It S5 R FE L2

% WEBENCH T ERMHEZELE , E 15 www.ti.com/WEBENCH.
8.2.2.2 IWFITRMMER

HFRTT IMA I T DU HE R AR BT RS o BUARIIIT PR R BN R BURE |, 3l H 2SS = (1 &
GiAE . A, B RITT RAE SO VR AT R RS M Y A R RS B R BETE SN R 28 o AE AR Fl 7R ]
i, BRI 400kHZ. EXFMELLT , RT 51 ERS] VCC 511. 5iES T 7.3.4.

8.2.2.3 Wi ek [E et iR FB
e A R R R EASE . AZIAE f HE YE SSR FB B (A E R — MM B 8 , o 5 FES 5 A s 6
W 53 R A
Rpgp = Rppr X % (5)
100kQ > Rypg|[RepT = 4k (6)
R, 2R 6 i Regg M1 Regt HIFFBEA G LAUK T 4kQ H/NT 100k Q o Z ATLATR ZERLER B | 2 AFE
I J 3 7 A EAIE] AT SEHAS I FB 5| BIFRAS | LAIERR B B il R A

A Ay il £ 7 n] i B R AR PRl Regr = 205k Q Il Regg = 39k @ R [FIB 3 2 7 20 5 Al 72
6.

AIWZHT7.3.1,
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8.2.2.4 i AMRIER

TPSM656x0 5 ] HL TR A il 77 58 SCVFAE 40 th F ARV el IS AT o A ) Pl 7 e LD 3 A2 PR T D 38 25 2R A AR
SENE , TA R4 RS0 ., B e R R R AT SR A 5 AR A th A A . EAh | AEAE AT AT
B th S, LA Crp A ARR LA IR BRPEBE -

SEBR b, i R 2 T R A o S AT AR A P RS R R e Dk A R I R P B EAT A 45 S BT 1 B
BT, LAURAAE N HBNA P AT SE . B T B (e B sB A 4 TBCE 72 o (/N L M e il R i A B T
PEAR AR . InF 25 100nF YR Y /NI 58 RO g e L 7 o AR AT B 1080/ 1 FL s AT Fi AR s 2B RN SR I

BRI

f PR B K AE A AR ZE T HEL R 10 5245, B 1000uF | DAV i ORI H HL Al 2 0 AR 28 1 R
ENAT 9 LA SR BR AR E P P AEANRURE M o G SR ZBUASE K T SR AR VE R IE , U6 25U R T 7 3 80 2l REA B A 58
.

B BIER 70 u F Bi% R . HI0E , IERR N B e B AT A E R E R EERME. KPR
AT EEAF SRR, o ME A EA X7TR BB HR7E 5V M E B E Tt 70 n F P& A28
HARMAEG. N T RIRE T, IR EREM VI EE . n BRrd | w] Lk et S B kA e
FHL 2% A B ROFN B /N R AH o

8.2.2.5 BN\ FAABIER]

B T IR SO B B T G S LA B R R | MRS N A 2R N AR R AR PR A BE BT IR . B B8 (g N\ i
R/ RN 2 x 4. TuF . TEHBEMG—MBCE —NEELS | JFEEEENEIF0 VIN F1 GND 5|, %415
DR NEFH ITRRE H B R EN LR W B AZ A A N I KN B IO 5 . A DAY K% AE DA B B S N H
S, FFE MBS IR AR EF N R . BEAh | DA ZIAE S A it )R] RESE VT RS A3 1AL B CE — N s ss BE AN 2
x 100nF MM E B AR . EHEENGMBE - ERSE , IFEEERFZEE VIN AT GND 5. HIiE R N
A PR A A ) SR AL T S S

TEARBIF | EFET 2 x 4.7uF, 100V, X7R ( BELF ) M AR, 100nF 201 HA 100V 140E B
&, FHEH XTR HA .

T B U N i S e B IR BRI B R E AR A o A SRAT K 5 R B B N RSB R BIRR R AR |, BOE I H
N EMI JER S | Ok, Z B AR 5% ESR A BT 40 b 6\ o (1945 ] H 86516 A N B YR B AT Al
PR o M IXAN M A 20 A BT A0 2 i B 5w BRI 4 N FR 51 R 1 FE IR %

8.2.2.6 Cgoor

TPSM656x0 T Z/E BOOT 515 SW 5z A& — AW AR A . HHEARTMEIEEH T AR
MOSFET ) i 1 M 452 B 59 s A B At S B4 o] Fb i 146

8.2.2.7 45 UVLO
TERLFER T |, TR NS5 N ERR AR N UVLO PN . a] DA 1] 8-2 A B A o R i

EXFhFR. FHEHEEFREN Von , MRETHEIEIREEN Vorr. B5% , Reng FLEE 10kQ & 100k Q [yuH A ik
B, REMH R 7 7 RER 8 iH5 Rent AT Vorr.

VIN

RENT

EN

RENB

& 8-2. 45 UVLO R ¥ B
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RENT = RENB X (VE\;O_NH - 1) (7)
Vorr = VEN-L X (VE\I/\IO_NH ) (8)
Horp

© Von=Viy FiHEHE
® Vo|:|: = V|N KT

8.2.2.8 BRFHRE

ST SR dsth—FF |, AR RIS AT I S THAE N SR Th 2R o X b T HE IS0 2 4 5 6 2 11 P 500 3l 2 T v B3R
BB o NAXIRE (Ty) BB . TR BFE LA 1A A TH R o ya 1 PCB HA 1%, TPSM656x0
() 45 TR AL R ) 150°C . X 2> PR #3 1 1  R Th R FERL , M PRSI 3. HiE 9 R T HESH 2
FIR R BEMAERE (Ta) KM R ga B2 AT S . 1T LU A0 38 32 i i 285k
il EL IR IR BOR . I RAE T IS I 2R TP IR AR T I 47 260, AT DA B N 4R Al SRR . B | mT L%
EVM VAVCECFr 75 B 223K, FF ] LE R . R oo WIEWEE M. WL FEAIC B LEHTTER N
FFMARTg |, #iEpgE e R BN TR , AR TAEER AR ZR PR ERAE
;eﬁrr“ﬂﬂﬂlﬂ4ﬁ//'\§7t%faﬁ~fﬂﬁﬁ AFTFIER . N Roycpoty M Wyt %TﬁEI’J%ITEEEﬁm#Wé ENFIREH. AXE
25 BAARTT R BRI TR | ES W L F4AIC ifz%#z#ﬁfrr“)ﬂiﬂﬂ

loutyax = (T]R;]ZA ) % (1 i111 ) % (VolUT ) ®)

Hr
<o =R

AR ga 2 DRESH, HRTHZHEEK , il

TR FEHL

TRRE R

PCB T

R T AR

BT R FLECRE

AR TCAH T E

P T2 A8 e 25 0 e B B A P AR 7 IR A (B “ VIR AL (DAP) ) $R At — MR R PCB HEVR I B . XA
FRPEAR M 7 AR 4 45 BB AE B0 R IF S iR A2, JF HoR ZUE R /2 H2 3] PCB B L. 14 8-3 iRt T Roya 5
BTG SR g B i 2 b g Y AR I ARON R TR R . TRUZ R 2 9 20z 4, Ry Toz. #ifE | BEEIER
v gy ) s DO T U R AR T 2 E B T R SE B R RE R TRT I ER BRI T A R R . AR — AN
LM65645EVM [4RTH AR 21 A 58cm? i, Ry ya £14 25°C/W.
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90
85 ‘\
80

75
70
65
60

55 \\
50 \
45 \\
40

35 ™
30
25 [~ —
20 —
15

-

Rosa (°C/W)

0 10 20 30 40 50 60 70 80 90 100 110
Copper Area (cm?)

&l 8-3. L SH A Z [’ K&

3.5
3 Nl ] o —]
25 NN \
< N \\
€ 9 \
g NN
D\
3° N
o = VN =48V Vouyrt = 5V Fsw = 1TMHz
- 1 H— Vin=48V Vouyr = 12V Fsw = 1.8MHz \ \N
— VN =48V Vour = 24V Fgy = 2.2MHz N
—— VN = 24V Voyr = 1.8V Fsw = 400kHz \
05H— ViNn=24V Voyr =3.3VFsw=650kHz }— 1
= VN = 24V Vout = 5V Fsw = 400kHz ;
0 [ 1 1 [ 1 1 T |

30 40 50 60 70 80 90 100
Ambient Te mperature (°C)

& 8-4. iR IR PR

PAR B2 U5 AT IR ERAR S PCB BCTH AR 45 78 B PR AL 5 R o g FOFETS

o A FLMRIEH, HF A N
o SPEESF A ES R ST PRI A B B B A A 2e 75 g N AR
o QI TG R IE RIS SRR
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8.2.3 S H1 %%
BrRAEA AU, SILLCTR&AHE © Viy =24V, To=25°C.
100 5.06
22 T 5.05
AT TH—= 5.04
85 A =
N iy 2 5.03
S U 1 >
= W/ & 5.02
3> 75 7V =
e e S e
2 70 i = 5.01
= 3
5 | | ZZAT T 8 ]
/) 3 S ‘
00 / — vin=48v| | 490 — Viy =48V
55 RN — ViN=36V — V=36V
50 / — V|N =24V 4.98 — V|N =24V
/\! — VN =12V — Vin=12V
45 4.97
0.001 0.005 0.02 00501 02 05 1 2 3 0.001 0.005 0.02 00501 02 05 1 23
Load Current (A) Load Current (A)
TPSM656x0 Vour =5V 400kHz , AUTO TPSM656x0 Vour =5V 400kHz,
S
&l 8-5. & .
&l 8-6. et M M ARR
Tek Stop Tel Smp
frisursndmrar Tkl P = r
[@fouT: [@f1ouTs=
VO U T Hyshon kel el Lot arir e ) S50 siiebodh Sl b 6 Sl e L T T K sl i VOUTHsbimsa P ORI IVRTPUPUPRN | KTNSO PP
® liono Ju Tokpoints  Saialiasa ) & iho Jurr Tokpoints__Trsia |izaszs )
TPSM656x0 Ioyt=15AFE  Viny=24V Vout =5V, TPSM656X0 Iyt =0A & VN = 24V Vout = 5V.
3A AUTO 3A AUTO
K 8-7. MBS (50% %= 100% ) ] 8-8. MBS (0% = 100% )
Tekstp === Tek Stop
alrcoon )[ REEEE T R -
] e % I S \ §
i P "' [— vouT M"‘ R e i T sy
- . | Tobamts oo livsras ) | @ 30y v * | ok pamts__ o0y [17:550s )
TPSM656x0 lout = 3A ViN= Vout = 5V. TPSM656x0 loutr = 3A VIN Vout = 5V.
&l 8-9. J53) &l 8-10. Skl
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100 | 6
=T 5
80 — e
i/ : ~
- S 4
£ 60 .
3 50 ‘% / /
3 — Vin =12V Vour = 5V Few = 400kHz g3
£ 40 —— Vin = 24V Vour = 5V Fow = 400kHz = //
w — Vin = 36V Vour = 5V Fgw = 400kHz 2 — No Load
30 —— V)N =48V Vour = 5V Fey = 400kHz 32 — 15A
20 %A
10 !
0
0
0 03 06 09 12 15 18 21 24 27 3
2 3 4 5 6 7 8
SHE560 Load Current (A) o Input Voltage (V)
TPSMB36x Vour =5V 400kHz , FPWM TPSM656x0 Vour = 5V 400kHz,
FPWM
& 8-11. R
& 8-12. K[
TPSM656x0 VN = 24V Vour = 5V. 5A 3|45 TPSM656X0  Ioyt=0A % Vour =5V. VN = 24V
FPWM 3A WA
FPWM
&l 8-13. MRS
Kl 8-14. LB (0 = 100% )
TPSMB56x0 Iour=15% Vour=5V.  ViN=24V, TPSM656x0  loyt = 3A ViIN=24V  Vour =5V,
3A STHAEE FPWM EPWM
FPWM
& 8-16. 53l
&l 8-15. f PR (50 = 100% )
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TPSM656x0 E VOUT =5V FSW = 400kHz
VIN =12V IOUT =3A
TPSMB56x0 Iy = 3A V=24V Voyr = 5V, K 8-18. # A CISPR\‘32 E5 EMI 30MHz¢— 1GHz
o 1 BRI | S = FAIMERN
& 8-17. kM
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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 ©)
@ ©)
TPSM65630SVCGR Active Production QFN-FCMOD 1500 | LARGE T&R In-Work NIPDAU Level-2-250C-1 YEAR -40 to 150 30S
(VCG) | 19

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

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

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

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

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

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

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

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

Addendum-Page 1


https://www.ti.com/product/TPSM65630/part-details/TPSM65630SVCGR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

PACKAGE OUTLINE
VCGO0019A B1QFN - 3.14 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.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
B1QFN - 3.14 mm max height
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NOTES: (continued)

3.
4.

For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
B1QFN - 3.14 mm max height
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BASED ON 0.1 mm THICK STENCIL
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NOTES: (continued)

5.
design recommendations.

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