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6.1 45Xt AHEE
FE MRS58 (RIS e ) O

RME BAE XA
Bl E@ VIN 0.3 18 v
51 e E @) VOUT -0.3 15 \%
5| e E @) SW -0.3 18 \%
51 e E @) BOOT - SW 0.3 6 v
51 LR @) EN -0.3 18 \Y
51 LR @) PG. MSEL. RT. FB 0.3 6 v
5| R E @) COMP 0.3 6 v
51 LR @) SS -0.3 6 \Y
5| J L @) SYNC. SYNC_OUT 0.3 55 \%
51 HLE @) VCC %] AGND 0.3 5.5 v
1 @) PGND % AGND Hi £ %4y -1 2 v
HEHLI PG 10 mA
Btz 20Hz - 2000Hz ( X+ Y. Z) 20
MUkt MU HUEM (+- X\ Y Z) 1500
T i TAE AR -40 125 °C
Ty TAEZR -40 150 °C
Tstg T A7 -55 125 °C
(1) B LN RFUEE” BT RSN SIS K AR . A R KR HARIR SR IR S 5 N EE “ B BUSAT &A% Lhob

ML AT HAR A P REMS LR IEAT . AR “BRUUEAT A (BAE “HXTRRBUEE” JERINE | S rlRe

RESAIE S5 R AT REPE . T BEANE BE IF 4 A 4% 1 A i o
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6.2 ESD Ratings

BRAA IS, BT A AR T 4 e i 1

N SEAIEWIEAT , X

1 FAAL
AR (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 +2000
FrdfE) -
V(esp) LB - — Y,
78 HL 3R (CDM) , 754 ANSI/ESDA/JEDEC JS-002 £500
FrifE@) -
(1) JEDEC 44 JEP155 $51 : 500V HBM I fgfs ZE 47 1E ESD #ilifs F 24 kr=.
(2) JEDEC 3C#% JEP157 #5it : 250V CDM I s 7EbRitE ESD Hthilifife F 24 E77,
6.3 BUWBIT &M
FE TARESE G B A TS ( BRIEA A UL )
\ M WRE RAE] B
Vour it LR 0.6 1 \Y;
Vin PNGERER 4 17 \Y
Fsw PN S 400 2200 kHz
lout it L IRV R TPSM8D7420 0 4 A
lout it LA TPSM8D7620 0 6 A
T, TARRYR % -40 125 °C
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6.4 AMEREER
TPSM8D7x20
() APT (FCCSP) B
5| il 56
Roua SE B IRBEHH 17.4 °C/W
bt SE BT S5 1.7 °C/W
LN 45 25 W R BURFALE S 8L 6.67 °C/W

(1) BAXRWIEPIRRHEZEL , SRR IC SRR bR R T

6.5 AR

RN EEEEN , Ty= -40°C & +125°C. #AUETE T, =25°C Al Viy =12V K4 TS (BIESEUH )

BN L s | mME aEE Bkl aa
ELYE
la VINT + VIN2 % AL Rl i P0G Ve © 2V MSEL = 41260, RT = 2 49 ma
la VINT + VIN2 £t B F 65 P Ve ® 2V MSEL =20.4k6, RT = 43 82| mA
lsp VINT + VIN2 H 5 7 B R LA Ven = OV 2 101  pA
uvLO
VINyvLoR) VIN UVLO 7 Vi BT+ 35 3.8 \%
VINyvLoF) VIN UVLO T[4 BIfE Vin T 2.5 3 \%
VINuvLoH) VIN UVLO iE¥#f 1.2 Vv
ENABLE
VENR) EN W& EFHEE EN EFt, HAFFX 1.125 1.25 1.375 Y
VENEF) EN 5 TR E EN TR, ZEHTFK 0.75 0.84 1.0 Y
VENH) EN Hi KR 0.25 0.4 0.55 v
VENW) EN' H, 4 nfe fil [ {8 0.4 Vv
len EN 5 BIf Ui EN B THBIE Ven = Vi = 12V 400 nA
P3¥ LDO
Vvee Py LDO #irt Bk ViN =5V, lyce < 100mA 4 4.4 5 \%
lvee P LDO i e e i B o1 Vi =12V 130 220 mA
MK
VEB_INT FB it s IR FBEME |, TR . 595.5 600 604.5 mV
VEB_EXT FB kL JE JEFRAMBEME |, Veomp = 0.6V 595.5 600 604.5 mvV
IFB(LKG) FB % \ ik H it Vig = 0.6V 10 250 nA
BRETIRA
Im-ext EA %5 - ShiRLLE Vs = Veomp 840 1000 1150 pS
lcomP(sro) EA $rHLIE — S LA A Veomp =1V, Veg = 0.4V 100 155 400 pA
lcomPsink) EA BRI — M bubeas Vcomp =1V, Veg = 0.8V 50 155 500 WA
FrRAiE
fsw-max(Fccm) FFXAZR , FCCM 81T Rgrr = 6.81kQ % AGND 1.95 2.2 24| MHz
fow (Foom) AR Ren BH&, A 68Tka E302k0 2 0.4 22| MHz
R
ViH(sync) SYNC &5 B PR 1.25 15 \%
ViL(sync) SYNC & - FRH 0.65 1.0 \%
VoH(sync) [F) 54 H e b s /M SYNC_OUT 5| i T 714 4.4 \%
VoL(sync) [F) 25 i AT Pl R A SYNC_OUT 3|l E T3k 0.6 \%
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6.5 AR (42)
ERNBmNEBEEEERN , Ty= -40°C £ +125°C. MAUEAE T, =25°C Fl Viy =12V &4 TS ( BRAEBE U )

25 WA B/AME  MBE  BRE| B
favNC-2p2 $1% 725 6 B2 2.2MHzZ Rer = 6.81kQ % AGND 1.76 2.2 264| MHz
fsYNC-0p4 B [F) 25 G 2409 400kHz Ryt =39.2kQ % AGND 320 400 480 kHz
tsyNc(H) S FEIEAR 5 1R/ NI 58 BE 5 T Vinsyne) 50 ns
tsyneqL) SMBIE G 5 BN 5 AR T Vidsyne) 50 ns
tsyNC-sw(delay) M SYNC LTFHES] SW _EFHE LR 40 ns
B3
Iss(r) WA BN 7e i IR Vgs =0V 21 pA
ten EN & HL P 2 R LB IR 4R Vin > VINuvLoR) 1300 us
Rss(F) L=k G R e 22 45 0
hER
ton(min) f2/n ON fikb ez () ViN =12V 45 60 ns
toFF(min) /)N OFF Fikrfrsic i (1) VN =4V 60 105 ns
oS/l
Ihs(oct) e IS H U PRAE TPSM8D7620 HS FET b (i s i BR 1 8.2 9 9.6 A
Ins(oc2) = EAE HL AL R A TPSM8D7420 HS FET _L(#iéAi iRt BRAE 6.3 7.2 8.2 A
ILs(oct) IRI#H F R R AH TPSM8D7620 LS FET _L-fty4{f f it bR il 5.9 6.8 7.2 A
ILs(oc2) M7 F R MR AE TPSM8D7420 LS FET Lt {f iyt bR il 4.4 5.4 6.4 A
ILs1(noc) AN 471 B PR A TPSM8D7620 LS FET - f)#E sy PR i) -4 -3 A
ILs3(Noc) AN 51 HL R BR A TPSM8D7420 LS FET ) sy PR i) -3.5 25 A
VHicoup-FB FB 51 501 1 7 5 B 4L HS FET St a > 165ns 0.18 0.23 0.3 \%
thicoup-1 SN e 126 128 130 | LR
tHiccup-2 A 2 A LA ] 50 70 ms
Lol G
Roischarge A s e P REL Vin =12V, Vour = 2.5V, % eI ¥t 19.5 Q
BIRIER
VpGTH-1 HRIE R M 1E (PG) PGOOD fiH°F |, Veg LFH 93 96 99| % Vgrer
VpeTHa IRER A (PG) PGOOD #HiF |, Veg THE 91 93 95| % Vrer
VeaThs I IF 3 (PG) PGOOD T , Veg EFt 109 13 17| % Vrer
VeeTia IRIER R (PG) PGOOD {1 , Vg TH 107 110 13| % Vrer
trcooD(R) M Vg A 2% PGOOD & H P PG #EiR | Vyour = 3.3V 300 700 us
tpcooD(F) M Vg J6240%] PGOOD % HL ) PG %EiR | Vyour = 3.3V 47 us
lpG(LkG) FEIS R PR R PG 5] R Vpg = 3.3V 0.075 pA
Vpc-p(Low) WNBIE ) PG 51 i R L~ HLU lpg=1mMA , Vgn =0V, VN > ViNPG_vALID). 400 mv
Rec F i MOSFET Hifil lpg = TMA , Vgy = 3.3V. 35 0| o

PG Lt Edurif - Rpg = 10kQ , PG L
VIN(PG_VALID) PG 4t iR/ VIN OH;j\:/?j - VpuLLup_p = 3V, Vpa.p (Low) = 1.2 \%
S0
Tysp) Mok E™) R LT 153 167 186 °C
Tynvs) OB (1) 9 °C
Tsense T JSE R T e (D £ Tp=25°C FHHES -10 +10| °C

(1) ZEHRIE.
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6.6 HLAVRHE:
1050 601.5
601
1025
\\ 600.5
f"\
— 1000 N 600 —~——
[92] —
< \\ < 59905 A \\
% @ N
S 975 \\\ 7 see
\ 598.5
950 ~
598
925 597.5
40 20 0 20 40 60 80 100 120 140 40 20 0O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vin = 12V L IRIEIN Ves=Vcomp
TPSM8D7620
& 6-2. Veg SIRERIMRR
K 6-1. IREBKA GM 5EEEKIKXER
5 15
— VOUT =1.2V — VOUT = 1.2V
— VOUT =3.3V — VOUT = 3.3V
4 /
- 4
z N \\ \\
= ) < 10 ~
é 3 // :;:: \\\\\
~ 3 N
a 2 / (&) \
) / 2
3 S 5
a ; |_—1 /
/
0
0 2 4 6 8 10 12 0
Load Current (A) 15 25 35 45 55 65 75 85 95
Vig = 12V 2-PH i1l 22°C B Ambient Te mperature (°C)
N " i Viy =12V 2-PH #th 0 LFM
fow= 1MHz TPSM8D7620 T B
fow= 1MHz TPSM8D7620 T B

& 6-3. THRFER 12V A

B 6-4. B K% HLIR S AR (] X &
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7 VRSB

7.1 ¥k

TPSM8D7x20 & — K & 18 F 1) [R5 B e BLIAL/ EL U PR YRR | LA 8 RS F T & | fEIX e A, Mg T &
RSFL RG22 M 22 S AR AT IR B E AR . TPSM8D7x20 LA Wil (4 i Th % MOSFET. Hij&%s .
HAMAM PWM #dilds , 0 4V 2 17V W AN B R E A TA/E. &5 5@ TPSM8D7420/
TPSM8D7620 , A ANEIEFE (L Eik 4/6A FIHLIT. T 0 P 350 Bl A0 3032 il R B A2 A 8 1 H N 2 BE 8 R TG Hbd /L
HHEASRNEE , RN RER .

TPSM8D7x20 f] LIM#E RT 5| 152 H 400kHz & 2.2MHz (a4 | B w11V /e i R 7E .
YR 2 TR EMI 4R .
o BRI A S AR A SR T BB R bl D B A R T O L R R AR A IR S

o IR RIS A FPWM A5 2T 78 38 S i i Bl 9 3R (A E (T AR
o BATHE SR AU SRS ] (A A Eh R MOSFET R SEHLIRME S PWM JF%

TPSM8D7x20 HHUIA WL IE AT RI7 TIRE , W LA MR RGLEK

o T HURBURE Fra di AE R S B R IR IR (PG) R 4%
U R TR B AR R B 5] AT S B AT R A s )
o HABRMmIRRIRE SR | T4t

- AP K EBE (UVLO)

- IR RTIRE
o FUAIE B 0SB AN A5 A I PR ) ) T S e AR
« B AWK TRer K

TPSM8D7x20 X H & N & #Ai ey i e vh 1 51 IS, ANTRAR A AR et |, fem PRIz 4TiRoN 125°C. SR
6.6 LA SAE 45 e PR A s A RS O
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7.2 ThEETTHEIE

VIN1/2 LS CURRENT LIMIT
VALLEY llOLDBACK
VREFoeY CLkz
] SYNC
vee L PLL&
I 2.2yF FPWM +——] OSCIL:'/’;TORS PRIMARY / SECONDARY |¢—— ] MSEL
2phase |¢—| DECODER
— SLOPE COMP RAMP 1/2 4—| prese
INT/EXT Comp  [#——
TEMP Sensor
1V
AGND [ T RT amp =
— CIRT
— L=
SYNC_ouT [} °<}
____________________________________________________________ 5
| |
| |
| |
I CHANNEL 1/2 -
| L] ENx
] |
|
PGx [l PGx '
I DEGLITCH
| L, | : {1 BOOTx
| f |
| = HS [
| SLOPECOMP  HS CURRENT ggESREENT I
RAMP 1/2 SENSE 1/2 I
| DCMIFPWM ——»] i |
| ] VINX
I HICCUP ——p :
|
ComPx [h L '
| PWM1/2 o —— 100nF |
R Q |
I 21 pA Q ﬁ I
| " s a
CLK12 L |
EXT_SS
SSx [ | - COMP112 DRIVER | VOUTx
| DECODER
| r{jL FAULT LS CURRENT LIMIT = ! SWx
| Ji; LoGIC + VALLEY FOLDBACK ﬁ 1oy
| _ 1000F —= oy L ouTPUT !
I om O H Y oiscrimce ||
Ss LoGIC
I INT/ EXT LS CURRENT :
I FB+ B Comp SENSE 1/2 r
FBxTh [het VREE ~ X Extss S 7 —C1PGND
| CURRENT —— _ stanoey | s !
. CURRENT |
: 150my SENSE |
m
| INTERNAL !
| COMPENSATION L |
- |
b e e e e e e -
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7.3 FRMEULEA

7.3.1 A B /EHH (VIN)

VIN 5| R a4 i o SR 4 il B E H | FFNThR Rt N K . VIN IS N FLEVERIN 4V 2 17V, ZasfF
AILE VIN 5] ESZEE A UVLO HEg . 24 VIN 5 R P2 A EE VIN UVLO BRIME L NI | 28R 25 . 3
VIN UVLO BME IR A 1 V. EREE] EN 5] I 40 2% 0T DR 4 75 258 5% A\ H s UVLO.

JE B PR A /NN B Y 3.5V 1ERE AN, B RAEER (VIN/2) F) VIN 51 REIE ) B £ 2 B B 4 BB S 341
IR AN 18V LT e RAUE LT . A02R VIN 5] 1) I R % e 4 0] s KBUE(E , WIATRESB1K 1IC,

7.3.2 BE IR ER (VCC)

VCC /2N #B LDO faEasfth , Fi T8 TPSM8D7x20 [fa i gt v . VCC FrFRHEEN 4.4V, ZIERER T
VCC % 25, LT TFRINI e, M5 44 A b 2 7] -4 3 A7 ey BT

N Y BiIEANZ 453547 , VCC BAA UVLO 1547 | Al {E Py & B s i B 1B HEAT TP G 1
VCC AR T A4MR ALl . 152 hn%k VCC B0k VCC 4% % . VCC fJ FfE PG 51 i s FH
7.3.3 B/ E 5/ K (MSEL)

MSEL 5l T i B AR AF G E KAz . R 7-1 oI 7 PR A R s b U E . 8 MSEL 51 JIRC B 1% 4%
fE, TUURYE T 7.3.4 P iR AL A R s B AR RIS 5

AR EHMBEMERS , COMP 1Ky GM iRZETEORNE M | JF EL AT IS HIPA B b A 1 S6Ah B2, HBCEN
WHEBAMERT , COMP EER AN TiF. e , ZMRCE R e HoMBAME |, By COMP 15 5 EHE & A4
ML EIZ, AREZER , HSH 7.3.9,

MSEL 5| Jiid FH S iR il o . 51 ISR 5e e, 2 /£ L AGND Jy2E#Ef) MSEL 5l E3Ka)— > 5 45iE
IR S . AREZEL ST 7.3.15.
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£ 7-1. RyspL HFHAEERE

CONFIG COMP1 ‘ COMP2 R wset (k2)
B 1 9.53
141 B 2 19.1
A 29.4
240 shim 412
7.3.4 ZHHHEE

2 MR IR R A A A A SR IR 2 A IR R s T BURE (0 , 90 SORARDL 360/N AR ELACHE . Horh , N 2 Aisk. £
HH B IR e g ) — SE L3O

o A N fF

o /N H LR S0

S 1 AN 12 R

o HUIAMERESE

B AFICE N Z ARG, SANEIER SS. EN M1 COMP 5 A AUERAE —i2 |, i3k 7-3 ATk, A5 DL T ffut
TSR IR 2 A E

FEAE PSR B £ 2 el 2 day  BC L, AR AR SR 7-2 28
R 7-2. B ERAEASH

CONFIG Swi1 Sw2
1+1 0° 180°
2+0

TPSM8D7x20 H {1 #-AN il w] LABC BN ML A i . 2 ARFI s ARG . ZHIHES T 10 L BRI 4O HE S T (10
W ANEIE. R 7-3 e TR ISR RS 5L R TS R .
K 7-3. BHGIHER

1) *=E K%

FB VOUT HiH /i 2% NC/E& %

EN VIN HEBH 43 R 2% B8 il 47 ] EREEYIRMI EN
SS 7E%5| AT AGND 2 [ 4% Cgg BEEEYRME SS
COMP TEiZ5] A AGND - 8] B2 43 R 4% EREYIHMT) COMP
PG TEiZ 5] A VCC Z Wi%E#E: Rpg NC/&7

7.3.5 (EF55 A1 16 75 UVLO

] EN1. EN2 3|/~ T 0.4V I E |, 71 TPSM8D7x20 & T Wi, fEXMERT , A BREE
2uA ((HRBUE ) o ST IZHEEEART EN BIE TR , VCC A TIGsIRAS |, H SW1 A1 SW2 I K35 5h
& M ENT &T Ven &, SWA B RIESPIRE . EN2 3861255 =Mt SW2 [Pk, fE2 i & , ENx 7T
FHF AT W VOUTX fy L . 70 SR 4t 2 AHBCE D, WK 1) EN M JUERAE .

EN 5IIAREEZS . o FIS AT & B 772028 EN 5 EH S VIN. 4 VIN K VCC i3 % & T UVLO HF
B, WRE RV AR . (B2, WENHZ M T RHMARR A8 5, A2 e #5 H AT 8 57 2 4\ R B
5E (UVLO). #5% UVLO ] T SZBLLL R IEE -

© BT VIN H AT 54

o AR ON LR T B LE S A e
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THERE , EN BUEAMERR . EIHEREBIEA 10% K2, IR LB IR R EoBid A . 55— IC HIAME
A T TS EN s, ANTITSEIL AR G HIE N

MCuU/

TPSM8D7x20
Sequencer

GPIO EN

B 7-1. RSN FESI R A A H

VIN TPSM8D7x20
RENT
] EN
Rens
AGND

B 7-2. f§ ] EN 3| BBt 5 VIN UVLO
AT DA PA R A 20 5 L LA

VEN(R
RENB = RENT X (W) (1)
Vorr = VIN(on) X (1 - VEN(H))

()
Horf

* ViNn) = ViN S
* Vorr = Vin KT HLE
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7.3.6 A HE

AETF AR RT 515 AGND 2 (Al FEPH2sHHT W E . E SR FHME 7-4 , BERGIBEEME. EHEEiss
Bl () E BELAE T e £ S B IR IT 25 . 320 1811% 5| BN ik b 45 5 DL [F 25 . R EED | S SYNC 3
18

TPSM8D7x20 i HtA W NP SCiliE . AN [T R B3l RT 51K S E . iz b 10 7 38 0 JiE £
TEARS TR TR | LAGIER @ B A IER AL,

Ry[kQ] = ( FS;,S[&?/IZHZ] - 0.526) (3)

Bitn , XFF fgw = 400kHz , Ry = (15.92/0.4) - 0.526 = 39.27 , Hbik$ 39.2k Q HH [ 31 Ay e #3r A% T

K74 BB R E
Ry (kQ) THEA ISR (kHz)
6.81 2170
10.0 1512
15.4 1000
19.6 791
23.7 657
31.6 496
39.2 402
45
40
35
30
S 25
=
& 20
15
10
5
0
400 600 800 1000 1200 1400 1600 1800 2000 2200
Frequency (kHz)
& 7-3. SE SR
7.3.7 ##/7% (SYNC)

SYNC 5| F-K P B4R T o5 5 A0 Bh BE AT R 20 . 4 540 4P A 2P, TPSM8D7x20 7 FPWM Rizgfr. W
R a1 ARG 2] SYNC 5L IEILH . SYNC 51 B THA 3 i A . SYNC JRIBEIHE Vinsyne) » 47
R fid 2 P 30 (5] 25 K A U 2% o« de/s SYNC L ik A1 e fok o e 82 BF 18] 40 25053 390K T tsyneany A tsyneqn)
TPSM8D7x20 J|K#:E 7] [7] 4 2 4% Ay 320kHz % 2.6MHz [IAMHBN &l . 24 54BN ff [E I | 4528 50 N\ 2 il A
RT 5 B4 A2 1 P9 S0 BT K 20 £20% YS9 o LR AE TR 1 [R5 5 R I B R AR AR 4k . ILEREE T
W B IR A IR M
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| |
| |
| |
I I
| |
tsyncaH)y —» —
|

|
BRI TR AR S T A

7-4. $.7) SYNC 3%

7.3.7.1 B8

TPSM8D7x20 R#E MSEL 5| il £ (I & KA R HufE Fl SYNC 5l %N . 24 CH1 Bl B N M il ( RAEAE
“2+0” BLE ) B, W CHT ] PLL HLEK CHA #R3% 23R 812 2] SYNC Hi A\ . 75 CH1 N rf T E
HAEEF , SYNC iy N B BER: CHY R #s. #R)G , PLL #E8 A+ CH1 A1 CH2 Z IR HIAR 224

SYNC 51|l LA 2 A FAE S5, st REhi B 8UE Ry . Wik CHA 2N saffatt , N SYNC Hi%
EHE CHT 4R a3 I SL R E SUT KRR . fEPTA HABE B, £ K4 32 Mikpb 2 Ja , MR RN R 5
MR . PR RN AR, MIOLORAFANAE | BILER IR NI4T 5 R AP 3 R 38 AT 2 RO B 393 v TR
BA AR K BRI bkt . DRSSO L TN TR DUE ETHRP IS BT SW T
F IR X R o

7.3.8 HiFHIH H /% (FB)

TPSM8D7x20 ()] i %t FL R VS A 0.6V i 11V. B f i i & 7 EW A S BH 28 |, 18 €N Regr M
Rrgg. FHXT AGND , /it (FB) 5l L FIFEHE I E ¥ B N 0.6V , BEANLHRTEE N R R RN £0.75%.

ATDMER R 75 R 4, RIS Regr FEIGER 10k Q 2 100k Q@ Kit5 Regg HIPHE.

RppT(kQ
Rppp(kQ) = %() (4)

0.6

THER , RGN , RN ERBUMEAN. H2 , R L Regr HEEAT IMQ |, WSS ERAT E A 5 52 3114
FERRISANE o SR BELBROR | TR S AT A M RS S AR AT R . R DRRE B ot R RE % B AE SEIE FB A AGNID 5
BIRA R, (R BUELR TR ( IFZ e PCB MM XK ) « AREZVMER , ESW APl 18/ .

7.3.9 EHIH 85 #£< (COMP)

TPSM8D7x20 X FH A8 s A =g | | 3 HIIA 8% 5 T #M2 . COMP 5] i & GM iR Z RS Hdm it | 11 b zna]
JEITAE COMP Fl AGND 2 [aJiZE#: K B Rcomp-Coomp RSEH

MK Reomp FRFE S SEOARIE 10K |, IF HARAE 7 Z R B 38 KA th A % . BRIR Coomp 19N 1O ELIAL
(8] B 7, BB AR E I () AR, (H S FRARSE SO T AR RE |, JF 7T RERG L0 B th AL

7.3.10 FIF L
TPSM8D7x20 il AR AM R | LAET 2 1 o5 2 BU Y R 9 ORFFRSE I o RPORIIE L RT 580 A B 25 9 R 1R O 5%
BERIE L . REBGEAE LT A5

59.54 (A
Ma = RT(0) (E) ®)

&R T TPSM8D7620 &
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_ 9284 (A
Mg = RT(kn)(uS) ©)
TPSM8D7420

7.3.11 BJFIE L BELE
TPSM8D7x20 1] PG 5| IZRAL T AR IR HUE R 47 IhRE . fERZHFEAS T, PG ThRE 5@ i s IE 5 Thae
ZIAAEEE=AFEX )

o AREREALARIN T SEIR . WS R 7-5.
o CAULEERZERI , PG Mt A MRS S (R R M ) .
© PG {EMRE 1.2V KSR R T RS2 1T . IRT M REI |, PG %yt vl b T BEPUIR S .

N T SEBLIERAR PG 55 1&4 , @24 PG 55 VCC B4 LRI 18] 4% — A 10k Q B g FAS 1) iz L B 25 -

TPSM8D7x20 A AN IER 51 . R/ ENEAHA N RE (R 11 ]EE ) |, WS VOUTX #F
N PGx. HE , S FAFHA LB E | UEH FBIEN PG 5. Bl , /£ 2+0 BB d , PG1 Z&ME—{F
FHR IR IEH 5, A5 ] DR FEE 2,

Vour A

Veeths —f——————————————

Veetha —— e

Veetht —————— _¢f—

Veeth2 —f——— ——:— ————————
|
|
|
|

PG

High = Power Good—}—

Low = Fault >

B 7-5. PG # A HIERE
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VINyvLoH)
VINuwiog)y 4----4-—-—"—-"-"-"-¥
3

VINPG VALID) - — =
|

I

I

I

I

I

1

|

Glitches do not cause false operation :

|

|

|

|

L

|

VpeThH-A [
Veethe —=-=-=bdeceeeefr e e - -
< trooD(F)

_I | |
[
|
|
|
|
|
|
|
|
|
(I
—————————eee e e - =2
[
[
[

! |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | ! . >t
l | | |
l | | |
l | | |
| | | I
l | | |
| | | I
| | | I
| | | |
| | | |
| | | |
| | | |
| | | |
| A : I
|
<20V | | !
|
| : |
| | :
|
> | | |
PG | : |
| | |
| |
} | } pt
tPGOOD(R) —»I I‘— —»I I‘— tPGOOD(F) —>| I‘— tPGOOD(R)
& 7-6. PG B P/ ( AEFE OV Hif )
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K 7-5. B PG RHMRES (NEMRAT ) HFKHT
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®8-3.CnIHERE (4)

ol Cingviny( 1 F) CLEFE Ciy
VOUT2 2.2 2x10 u F

(ViNnmIN — Vout) »« Vour

| _ y 10
CINRMS = lout VINMIN VINMIN 1o
Vout Vout
IouTmMAX X (1 T VN ) X VN
AVIN = CIN X fsw (11)

8.2.2.6 VCC Al BOOT H &

TPSM8D7x20 451k | VCC K BOOT RS, XN T 1944 H ;B 1) S A AR =5 (8] -0l A e d iR 78 VCC K
BOOT 5|l L AT ERMT A

8.2.2.7 M A SR G R

PR HY RS 2% DLV A R SO A B R A TERE o LV I R B HY LS B A T A M A T R R B HY R R 4L
W TR LA . ATRATHE Cour , % H BHPTE MK |, BEALIH E MEBESE R . Coyr TERX XHNZE (fyo) T
BT BELAG AT AR 47 Ay BB Kk PR P S BEPIR T A e MR R A T 2/ R R % .

AVouTt (1 2)

1Zoyt| = lstep

S
- AVour R GBI BRI R aiT . B Vour HIE 4.
M giop FEVEZSIT 1) 5B IR A

RJE , WL LR ARG Cours

_ 1
Cour = 2xmxfegX |ZOUT| (13)

BROR, AR AR SO BRI S A . EICRME AL T R B e w4, A ESR SUT 2
W AT o

A iL_ripple (1 4)

C =
OUT = Bxfsw x AVOUT_ripple

AATTHEH P Cour 18 H I B AR T3 2 8L S 7 8B 2 14 g H #r
8.2.2.8 KMk

fii[] TPSM8D7x20 #EAT TN, A PRI iA AT LAAMEFEHIF % . COMP 51 AL F AR BAME S 4 1 e v O T IC L
P, BT A PR S TR T 4 A AR 23 IR IRk BOM it . Pk 1 RE IR IR E |, BAERSBS
PEgE. WEEME 2 BABRINE S E , BASSIE Mt ia , RN R EE.

R I B AME SR I AMETCIE Roomp M1 Coomp FIBAIEIRE 70 M B PR BE 8 25 R 1 HARE | RO A R A5, BUF =4
TR T R R T AR B A R A A

: (15)

Fm = VIN
— —Vour
Ts X | Mg + ——1——
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Rf
WXZX“Xfco

Rcomp = (16)
RFB_B ) VIN X Fm
—2>2 IxGM x
(RFB_B +RFB_T MAX * | TXToyt X Vi XF
~Vout IN X FMm
tan| 65° + tan_1 feo
lout N 1+V0UT><CXFmXV1N
_ 2XmxXVoyr XC IoyT X L 17
Ccomp = 2xmXReoMp X feo ( )
* 8-4. THIFH L&
B F R¢
TPSM8D7620 0.1095
TPSM8D7420 0.1405
Hrp

o oo RITHRIIZXINF , EILIRFFAE 100kHZ LLF .

© Ma 27 7.3.10 e SRR AME R
o Ry /2 HFUNE] COMP HiE Ll A1

© NZIFECHIAL

A

EFENEAMEIG , FENEECE Reomp » PRIMRT LIRS B i 1923 SRR R Reomp A 2K Coyrs

& 8-5. NI MIMRAMES

MSEL COMPx & A GM (1 S) Rcomp(MQ) Ccowmr(pF)
51 1000 e S

B 1 12 1.4 20

W 2 12 0.4 20
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8.2.3 /2
100 100
95 95
90 —— —— 90 '¢ ] ——
I /i —
< V! < —
X 85 // —1 | R 85 / / |
g g0 / S gl L/
ko] / k] /
= I/ =
o 75 / 5 75
70| — VouT = 1.2V 70
| — VOUT =25V — VOUT =1.2V
65 1 — VOUT = 3.3V 65 — VOUT =2.5V
/ —— VOUT =5.0V — VOUT =3.3V
60 60
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Load Current (A) Load Current (A)
fSW =1MHz VIN =12V fSW =1MHz VIN =5V
TPSM8D7620 TPSM8D7620
Kl 8-2. SR G5 B Z KRR & 8-3. AR Sk I Z AR C R
25 100
— VOUT =5.0V y
— VOUT =3.3V / 95
5| — vour=25v 4 —
3 —— VOUT =1.2V 90 ——
W
= i < g5 /2
2 15 A < y/
g ~ > v
g g 80 / //
S — £ sl I/
$ — L I/
9 —— 1/
o —T—1 70 i — VOUT = 1.2V
0.5 —— / — VOUT =25V
e 65 / — VOUT =3.3V
— / —— VOUT = 5.0V
0 60
0 1 2 3 4 5 6 Y 1 2 3 4
Load Current (A) Load Current (A)
fsw = TMHz Vin = 12V fsw = 1MHz Vin =12V
TPSM8D7620 TPSM8D7420
& 8-4. ThERFEHK Kl 8-5. BR St IR Z MKIKX &
3.345 2.53
— VIN =4V — VIN =4V
— VIN =12V — VIN =12V
3.33 — VIN =17V 2.52 — VIN =17V
S 3315 ;% S 251
s 33 S 25
g z
3 3.285 g 2.49
3.27 2.48
3.255 2.47
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Load Current (A) Load Current (A)
fsw = TMHz Vout = 3.3V fsw = 1MHz Vour = 2.5V
AN Mz TPSM8D7620 Ll AGND Myt P M TPSM8D7620 LI AGND gt
& 8-6. fEAEER & 8-7. AR AEER
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60 180 60 180
0 el — gan |10 50 [ = gan, [ =0
40 Sy 120 40 =y 120
30 90 30 90
< 1] .
20 S e 60 20 ~ K P 60
g SN 5 [ & < © 3
8 10 AN £ 8 10 ™ et 20 £
-20 -60 -20 N -60
-30 N -90 -30 N -0
N
-40 -120 -40 -120
-50 -150 -50 -150
-60 -180 -60 -180
1x102 1x103 1x10% 1x10° 6x10° 1x102 1x103 1x10% 1x10° 6x10°
Frequency (Hz) Frequency (Hz)
ViN =12V VOUT =2.5V IOUT =6A ViN =12V VOUT =1.2V IOUT =6A
fsw = TMHz TPSM8D7620 fsw = TMHz TPSM8D7620
Kl 8-8. =P BRI RF A VOUT ] 8-9. A BRI RF A VOUT2
5 ~ 5
™N —— Disabled (VRM OFF) ~ —— Disabled (VRM OFF)
2 ™ q —— Enabled (VRM ON) 2 N —— Enabled (VRM ON)
1 A 1 ===
0.5
05 =~ o2 =~
c = -
E; 0.2 N 2 0.1 N
S 0.1 ™ S 0.05
o o
g o005 g 002
E e u £ oot e —— L
0.02 b N = NN
M \ 0.005
0.01 of N o
0.005 N 0.002 M|
’ AT N 0.001
0.002 kil i 0.0005 #
1x102 1x103 1x10% 1x105 1x108 1x10? 1x10° 1x10% 1x108 1x10°
Frequency (Hz) Frequency (Hz)
Vin = 12V Vour = 2.5V louT = 6A Vin =12V Vour = 1.2V lout = 6A
fow = TMHz TPSM8D7620 fow = TMHz TPSM8D7620
& 8-10. VOUT1 #iHi FHHT & 8-11. VOUT2 %y T
VN =12V Vout = 2.5V lour = 1A & 4A , 1A/us Vin =12V Vour = 1.2V lour = 1A & 4A , 1Alus
fsw=1MHz TPSM8D7620 fsw=1MHz TPSM8D7620
& 8-12. VOUT1 #i 3RB% 25 M B2 &l 8-13. VOUT2 A& BEASIH 5L
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& 8-14. VOUT1 A1 VOUT2 M EN B3l

VIN =12V VOUT =25V %[] IOUT =0A VIN =12V
1.2v
fSW=1 MHz V\]%ﬂ%l\f&g fSW=1MHZ

& 8-15. VOUT1 Al VOUT2 M EN <

VOUT =25V %D
1.2v
SRHIEINCE

lout = 0A

V|N =12V

fsw=1 MHz

& 8-16. SYNC F| SW1 #EiR

V|N =12V

fsw=1MHz

8-17. VOUT1 &AL

VOUT & |
20MHz , BW
TPSM8D7620

lout = 6A
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20MHz , BW
fow=1MHz TPSM8D7620

& 8-18. VOUT2 RALH

50

45

A

40

35

1\
/

30

25
20
15
10

Amplitude (dBuV/m)

\
In)

\

I aXN
oA

—— HORIZONTAL
—— VERTICAL
—— CLASS B LIMIT

VIN =12V

lout = 6A

Frequency (MHz)
Fr @& e

0O 100 200 300 400 500 600 700 800 900 1000

& 8-19. fE 5} R &3k CISPR32 B 2K [R #

louts = 2.3A
louT2 = 6A

8.32-PH M H
IR LR B i R R B 2 S

Optional: External

Clock
V|N1/2 =4V - 17V l T
CiS o VIN1/2 g »g vosuvu
4x10pF [ T e PGND 22
< 37.4kQ Nt Z BOOT1
FB1
PGND 2]
Rent S L1EN2
Vnen~36v B I8
IN_EN . 9_
fe]
1 COMP1 VouT2
12.4kQ 2 Reompt COMP2 sw2
SS1 BOOT2
33nF |_—'[
1100PF Ccomp1 Css SSZ FB2
$ R
o——ANAV— PG1
vece 10kQ PG2
20kQ
RT RT o %
MSEL o 9]
41.2kQ > X
ST

AGND PGND

& 8-20. 2-PH 5 F 5 7 &
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8.3.1 i/ ER
% 8-6. 2-PH &1 SH

2% 1B

N VIN 12V

A H R VOUT1 1.8V

fe Kb R IOUT1 12A

TFRANZR fsw 750kHz

PSR E VOUT1 ##kihiZs : 1A Z 7A , 1A/ us. VOUT [f) +4%

BOE Fh ] A i 3E 1ms

8.3.2 IEM R U

i ] TPSM8D7x20 () 2-PH #tit i itid 25 1-PH Bitid 8+ Al AN BN HRTHE R S AT 2 18]

MIZES , Wy 8.2 fir

e 7.3.4 HYFER , VOUT2. EN2. SS2 1 COMP2 5|5l #: ] VOUT1. EN1. SS1 Al COMP1. H

T CH2 ZHiBhidEiE , LM v Ul PG 1 FB fRIF &% .

TFRARER LR T EAVE T RT 51 B SR BT AR ]

FAMEZ MIEHIAR , A Y 8.2.2.8 AR I A F kK H RCOMP 1 CCOMP., iR , 1M N 1942
B, FORERTP A EL , £E 2-PH ftH SO T E Y 2. X RCOMP #il CCOMP A X g4 “C”

A5 P R B i A B PR

BA B LA A

v Ly A ERAR BT AR R
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8.3.3 /i 1% 2-PH
100 100
95 95
90 90 7 — —
s — — s /4 R
E 85 // =] E 85 —
2 80 V/d S golf
o y/4 8 |
2 / °
5 75 5 75
70 / 70
65 Il — VOUT =12V 65 — VOUT =12V
| — VOUT = 1.8V — VOUT = 1.8V
60 60
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
Load Current (A) Load Current (A)
fSW = 750kHz VIN =12V fSW = 750kHz VIN =5V
TPSM8D7620 TPSM8D7620
&l 8-21. FF 5kt MR Z AR R &l 8-22. FF 5k H BIRZ AR R
60 T 180 5
ay — Gain —— Disabled (VRM OFF
50 S — Phase | 1%° 2 J . Enapled ((\/RM ON) :
40 N 120 1 N
30 N 90 0.5
20 N 60
—~ INRAD i . = 0.2 L
@ 10 30 ¢ = N
=) ~ 0.1
s 0 S Y A\ o 3 g 0.05
8 -10 m 30 & 3
S 002 &
20 N -60 E o1 P Sl
-30 \\ -%0 0.005
-40 -120 0002 L
-50 -150 . N
-60 -180 0.001 %%
1x102 1x10% 1x104 1x10% 6x10° 0.0005 =—=-===mme= " . R
Frequency (Hz) 1x10 1x10 1x10 1x10 1x10
Vin = 12V Vour = 1.8V lour = 6A Frequency (Hz)
fon = 750KH TPSMBD7620 > Vin=12V Vour = 1.8V lour = 124
sw = z fow = 750kHz TPSM8D7620
- l Y
& 8-23. &I B RFE VOUT1 I 8-24. VOUTA i 4
VIN =12V VOUT =1.8V IOUT =1A E 7A y VIN =12V VOUT =1.8V IOUT =0A
1A/us fsw = 750kHz AR R
& 8-25. VOUT1 IR /& 8-26. M\ EN 53
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& 8-29. VOUT1 BALH

VIN =12V VOUT =1.8V IOUT =0A VIN =12V VOUT =1.8V IOUT =0A
fsw = 750kHz A EREME fsync = 750kHz
&l 8-27. )\ EN X7 & 8-28. CH1 Al CH2 b AR AT A
50
45 i
40
. i1
E 35
= 30
8 25
g 20
3 15
£
< 10
5 — VERTICAL
o —— HORIZONTAL
—— CLASS B LIMIT
-5
0 100 200 300 400 500 600 700 800 900 1000
Frequency (MHz)
Vin =12V P i@iE 8 s F lout = 9A
Viy = 12V Vour = 1.8V lout = 12A & 8-30. iE5 K5I CISPR32 B KR #
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8.4 HJRMREIN

TPSM8D7x20 fJ 1t 4V & 17V FI T N RV R N IB1T. fr A\ IR FIRr 1 DR & AN B s 3% B 280 R A HE
W1 251F. WAk | H N BLVR DA 2R AE % [A) 4 A s 2% FE R AR AL A 75 (OB N A . ) DUE R 7 Rt 18 SRAE B
SL NN

V X1
i = (e (18)

Hrp
o N BRK.

ISR AZ A K 2B R A KPR PCB AT Z e I A ra s, W75 ZORS i TEOR S BLAR SE PR RE . BN LB
1027 A2 FEUBRT L B P RE 2 b IZ AR IS AT I A R . B0 B AR | & AR B S 1K ESR M&EM N AR H A Y
B AN R B JE VIR FEER | IX A AT BEAEBE N FRIEHT JT R OGP I 3 BUAN A e Bl R R S o 27 2 AL P 72 3B AR
SIIR) S E N R R . S SRAZ AR ) AR R R B e NN B, R TR BT RE R BRI UVLO i fi e A
G

£33 VSN LIF R SR IR P S NG SR ESREA el GNP S RN T AN R e e R RS B PR Y
Mo MRS I HSE ESR A3 B Tl A IR B, JRs > A AT b R e 47 wF % 100 u F i
PR AR A2 ASR A AT IR ], AT B TR R S A e AR R A U ARE . 0.1Q 2 0.4Q [t
ESR oK Z Hii N\ B C B AR Bt 2 W HIFHE

8.5 fi)%

FERI . PRUETT AR ( BAT R A B S AT AR R ) b, 3E 410 PCB AR Jaxt - SEBL T SR R 28
IBATAICTH AR MR AR B | X R R AR E LR AR L 1) EMI P REATIAFERK

8.5.1 i /F75H

LA R B4 T T B/ B R RE (RS IEAT EMI 2544 ) 1) PCB A iAo I B A e/ . 7k
P JER T TPSM8D7x20 #ERE PCB Aif& , LA 1 R GA/IME 5 on it A R A 4.

o AR AT FESEVT VIN G E . A E B EAE R 0.1 u F SRR IEAT R A,

- R EA X7R 8¢ X7S B FHIK ESR P& E 5% .
— BN H AR B R (Rl B A 0 B T B BEER T 7 PGND 4 45% (1) = 3B 102 ~F 11

o I AR AT RESEVT VOUT F1BIE . it FL 2R 8% B SR04 B R 08 PR AR S0
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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 ©)
@ ©)
TPSM8D7420APT Active Production FCCSP (APT) | 56 260 | JEDEC - NIAU Level-3-260C-168 HR -40 to 125 TM8D42
TRAY (5+1)
TPSM8D7620APT Active Production FCCSP (APT) | 56 260 | JEDEC - NIAU Level-3-260C-168 HR -40 to 125 TM8D62
TRAY (5+1)

@ 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.
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L - Outer tray length without tabs KO -
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|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
TPSM8D7420APT APT FCCSP 56 260 10x26 150 315 (1359 7.62 | 11.8 10 |10.35
TPSM8D7620APT APT FCCSP 56 260 10x26 150 315 (1359 ] 7.62 | 11.8 10 |10.35
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