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5.6

SRR (%)

Frequency (KHz)

1600
1200 o
T
800
400
— Vout=1.8V
L — Vout=3.3V
A
=" — Vout=5V
0
0.001 0.01 0.1 1 6

lout (A)

E 5-19. TPSM86637 FF iz S5 r I IR R , Fsw =
1200kHz , Vin = 24V

1500
1250
g O ——" VY N
< -
= Y
z i ,/\»/ ™
2 1000 — = o
=}
o
<
L
750
— Vout=1.8V
— Vout=3.3V
—— Vout=5V
500
0.001 0.01 0.1 1 6
lout (A)

] 5-20. TPSM86638 FF Az St FRUFIFIE R , Fsw =
1200kHz , Vin = 24V

| 5-23. TPSM86637 3% , VOUT = 3.3V, Fsw = 800kHz

100% 100%
L EEI i — F
~TTT] I L O
80% T 5 so% |
= L H
i I~
> 60% ] 5 60%
c c
2 k9]
O ;:_’
b=
0 40% O 40%
20% —— VIN=4.5V 20% — VIN=4.5V
—— VIN=12V —— VIN=12V
—— VIN=24V —— VIN=24V
0 0
0.001 0.01 0.1 1 6 0 1 2 3 4 5 6
lout (A) lout (A)
& 5-21. TPSM86637 %% , VOUT = 1.8V , Fsw = 800kHz & 5-22. TPSM86638 %% , VOUT = 1.8V , Fsw = 800kHz
100% 100%
e e I
T i T /~
80% =T L L 80% ///—
> 60% > 60%
= c
2 ©
Q ;:;)
=
o 40% o 40%
20% —— VIN=4.5V 20% —— VIN=4.5V
— VIN=12V —— VIN=12V
—— VIN=24V —— VIN=24V
0 0
0.001 0.01 0.1 1 6 0 1 2 3 4 5 6
lout (A) lout (A)

& 5-24. TPSM86638 3{Z , VOUT = 3.3V, Fsw = 800kHz

10
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5.6 MLAURHE (42)

100% 100% S
| e e—— & 1 T
e | /
80% 80% ///
> 60% > 60%
3 3
o o
= =
W 40% w 40%
20% — VIN=12V 20% — VIN=12V
—— VIN=19V — VIN=19V
—— VIN=24V —— VIN=24V
0 0
0.001 0.01 0.1 1 6 0 1 2 3 4 5 6
lout (A) lout (A)
&l 5-25. TPSM86637 %% , VOUT =5V , Fsw = 800kHz A 5-26. TPSM86638 X% , VOUT = 5V , Fsw = 800kHz
100% 100%
I I //’—_::/__:§§\ K—
80% T e ——— 80%
A
| | //
z 60% e a4 > 60%
8 d 8
Qo O
= =
W 40% w  40%
20% —— VIN=4.5V 20% —— VIN=4.5V
—— VIN=12V — VIN=12V
—— VIN=24V —— VIN=24V
0 0
0.001 0.01 0.1 1 6 0 1 2 3 4 5 6
lout (A) lout (A)
& 5-27. TPSM86637 #{#% , VOUT = 1.8V , Fsw = 1200kHz & 5-28. TPSM86638 (% , VOUT = 1.8V , Fsw = 1200kHz
100% 100%
T -
80% == TH— ISR 1= 80% /K —
z 60% z 60%
kS 8
(&) o
= =
W 40% W 40%
20% —— VIN=4.5V 20% —— VIN=4.5V
—— VIN=12V — VIN=12V
—— VIN=24V —— VIN=24V
0 0
0.001 0.01 0.1 1 6 0 1 2 3 4 5 6
lout (A) lout (A)
& 5-29. TPSM86637 %% , VOUT = 3.3V, Fsw = 1200kHz & 5-30. TPSM86638 (% , VOUT = 3.3V , Fsw = 1200kHz
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5.6 MLAURHE (42)

100% 100%
B ——— f"— E
| —
80% [ 80% 7
/ //
%> 60% % 60%
8 8
5 el
i 40% W 40%
20% — VIN=12V 20% — VIN=12V
— VIN=19V — VIN=19V
— VIN=24V — VIN=24V
0 0
0.001 0.1 1 6 0 1 2 3 4 5 6
lout (A) lout (A)
E 5-31. TPSM86637 3% , VOUT =5V , Fsw = 1200kHz FE 5-32. TPSM86638 (% , VOUT =5V , Fsw = 1200kHz
100% 100%
80% /// 80% ///
5 60% z 60%
8 2
S S
= &
W 40% W 40%
20% 20%
— VIN=19V — VIN=19V
—— VIN=24V — VIN=24V
0 0
0 3 4 5 6 0 1 2 3 4 5 6
lout (A) lout (A)
K 5-33. TPSM86638 2% , VOUT = 12V , Fsw = 800kHz /& 5-34. TPSM86638 %% , VOUT =12V , Fsw = 1200kHz
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6 VE4NUt e
6.1 MR

TPSM8663x & —3Kk & T8 F fI A0 BHint/ B i B IR rE YR B | Loy E v SEk . /NG ot R AV EMI RRPE ) &
N T 1. TPSM8663x i A 5 AT MOSFET. S i 2 P& Ik FE R S AL A TR 2810 |, &3k 6A R F#
R TAERI N LN 4.5V 2 28V (V) , F HEVEE 0.6V & 13V, &45 D-CAP3 il 5 2 ]y 2> A
TR | BT, IR TR . RS RRCRARAL IR BT . %284 KA D-CAP3 =il f=X , TR MMt
e B AT HR I R R S e S, R RS R 1 S i . TPSM86637 7 Eco-mode Fig4T , A AR5 17 % T S il s Ak
K, TPSM86638 & FCCM #:z0 FigAT , 1548 T #1574 &R 2L A A [ e 1 T MR . TPSM8663x B fit i i
MAREE R R BRI (ESR) H il 88 ( Bt POSCAP B SP-CAP ) , A id Nk ESR P& A% .

TPSM8663x H& & 1 Z IURFE DIRE , AT =M A U R M HT P ) EMIPERE

o SRR AT S IAIHE Bt BESEELGE AT T R R, ATERRAE ST EMIL.
o FLUARTRR A A AT R R AT S N M HE A T B KBRS M Ay A R O R LIRS MR S AR
o HANE R R IR S ] AR D 2 MOSFET AT sEHLRIE A PWM JT5%.

TPSM8663x HHu Lt i [H A fR I TIRE , W AR RGLEK

FHF BN e P A B i 5 (19 I H PGOOD fianas
HATIRM IRe I Rs & AL RERm A | AT 3ROl g A AR B A R IR BUE (UVLO)
R AR

LA 2 1A A L O PR 1) A B 823 At Ok

HA B R DR AT -

TPSMB8663x K 1 & A fal sAt JJy it se it (51 RS, R b EAMRontt , e i K4ahiR N 150°C.

Copyright © 2024 Texas Instruments Incorporated FE LRI b 13

E. I
Product Folder Links: TPSM86637 TPSM86638
English Data Sheet: SLVSHTO


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm86637?qgpn=tpsm86637
https://www.ti.com.cn/product/cn/tpsm86638?qgpn=tpsm86638
https://www.ti.com.cn/cn/lit/pdf/ZHCSVK1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVK1&partnum=TPSM86637
https://www.ti.com.cn/product/cn/tpsm86637?qgpn=tpsm86637
https://www.ti.com.cn/product/cn/tpsm86638?qgpn=tpsm86638
https://www.ti.com/lit/pdf/SLVSHT0

i3 TEXAS

TPSM86637, TPSM86638 INSTRUMENTS
ZHCSVK1 - MAY 2024 www.ti.com.cn
6.2 ThRETTHEE]
PG rising threshold
r
7> T
PG J
UV threshold—] ilf uv Logic 1
+jf oV PG falling threshold
OV threshold — = Regulator . [] VIN
e | L
o wess | -
Yy 4.2v ¥ — GND
” /3.65V ‘
FB| | - F
SW Ripple Injection . HsEi?n?t .
Iss sS Control Logic * L] BOOT
SS 9 @ e On and off time !
[_] i o Min on and off time [ :jL
I e Eco-mode or FCCM —
o Soft start
* Power Good > r
165°C / « Large Duty [ sw
30°C e OCL for HSD and LSD
o UVP/OVP/TSD
» Output discharge VREG5 .
>—Jtl Jvour
en] | . =
Enable I = E, it
Threshold -
—
MODE[]* Switching Frequency > < zc+ ]PGND
Seur?
7
NOCL
T —{_|AGND
5
Discharge Control :l

6.3 REMHEULEA

6.3.1 HiZ -Gt E/#E# A PWM &1T

TPSM8663x 1 =44 il PR g 2 [ 38 o S5 I 18] bk 75 i ) (PWM) $%811 8% | S HrE4A D-CAP3 it D-CAP3 %
HAR 0K B IE N S A TR ) 5 N SRR F R AR 45 A, 7EAT FR ESR AIFE &y Y FE A B i | SCEL v 8] s AR A4
BSOS . B L S0, D-CAP3 5l R a5 . TPSM8663x i1 & — MR ZE Uk
P8 ATy A R AR S AR HER . D-CAP3 £l FNAS 75 A1 0 E RS I X 4% B A R M

EREA R ITAS |, @l MOSFET KIF/H . Wk METHIN 2820 f5 | it MOSFET #4560 o 1XAS—IRPETHIN #%
FREEI AR YR f AR Vour LB B, & SHEUM AR Viy O L, UEE S L v B A R e O [ 5
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SR, TRy G R S IR 24 S P B L 2 P, —JMEE I B R, 260 MOSFET 44
FEVCTF I . AP T 0 T 9 000 2 R B R B H1 0 | MR S R T ESR ARREAS 0 th 38
{1801 % [ 5 1 55 5% (MLCC).

6.3.2 AL

TPSM8663x A —4> MODE 5| A FE & R |, iR 6-1 FHiN. Zas 4 3 30 a2 MODE 3] LY
HE , HFBFEEE 6-1 3 i) MODE &z —. al@ik®—A s PH 2845 3] AGND ik E MODE 5 i _E i s
F. 3% 6-1 JBRT 1% HHSEF ) MODE H[H2LH N, MODE 5|8 H @it VIN 5 EN FH EH#TE
7.

6-1 R TRE(E Sk EN JT 8 BE G 23 1F LB S B 741 . £ ER VCC I HE R #E it UVLO ETHRIME G
el MODE # & . ftidfEZ J5 , MODE #8777 EASZ , B VIN 8 EN P)#: DL E ¥ 5 shiZ st . 2R
&, i —BRIEEE |, WEREShIhRe AR | Vout “FR&IF. 24 Vout ik B3 H B | PGOOD 7E4EiR 5 48
R,

% 6-1. TPSM86638 ] MODE 3| i &

HORER LB
R=102K® 800kHz
R =249k@ 1200kHz
EN Threshold |
118V f-
EN P
VCC UVLO!
av N
Internal |
Vele 3 )
| MODE |
i Detectiony
P I
MODE ! ! 1|
| 1 1 Internal VCC
4 N N N NEE Ve
140ps; B4ps | Tss i< Vss=900mV SS-end
[40-100)ps | | “{Vss = 640mV
| | Vss = 600mV
S8 “Vvss =40mv | |
Vout i 3 | L I
| | | D T=Tss 1| 64u
i i | L Bl T=0.43xTss
PGOOD I P Rl
& 6-1. LHFF5

6.3.2.1 FCCM #£#i#1 Eco-Mode %4

TPSM86638 1tz 71 & 5 1t T LAssii i 4 @izl (FCCM) 1217 , JF i S AR A . #£ FCCM i
T, TP R BN SR A G R E — N HEENE (/KT RLME F T 75 7™ A% 2 ) T S 4303 Mt P T S0
RIFT, AH AR 52 S8R N I RBCRBUIK ( 57E Eco-mode X TAHEL ) o X P =LA B T8 G T S0 % 4
ZEAEVEE N, ISR IR,

TPM86637 i & N Eco-mode , DLORFFE M AR SBRACR . kit r it AN EE D OGS BRIy, FLUEGES AL Ut 2 O
N BRALUEAEIE R F Y, RS RS AL Tl RS B RS RN E S, B
MOSFET &k, BEE MBI P REL , Fehds 2t A IES R, S (8] L5 8L G A U A

£
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[, DAL e 2 B R TA] e B AL PR B P A i A A 8 S S P IR KO o SRR R X BRI SRR, 597
BARPURAE L, AT PRAF R IR S B R o RABIZ AT IOUT(LL) ML A I B s v R i o TR sl 1

I _ 1 9 (Vin — VouT) X VouT (1)
OUT(LL) = 27X T x Fsw VIN

6.3.3 53 I Hithi B 2 5 5

TPSM8663x EL A5 il %K Ja Zh it ] , Ald 76 SS Fl AGND 2 [1] 7% 35 Hi 75 53 5K U B 8 Bt (). 24 EN B JHIAS Ay
P BB S FEHEIR (Isg) JF4A SS 1 AGND 2 [3EERI AN A %% (Css) 7ol R 2 tHEHE 5
) (Tss)

CggXV
_ °SS REF (2)

SS T [SS

UIRANER LA A% (Cgs) EJR BN CHSeAA il fi IS, S8 1F 2 SR S0l H 78 ol IS O SR IR e, 2R ) 7 5 F DA
BRI R B

I R R SRR SR SN UM R, A PERIT e IR SR R HE S K T R LR VFB I A 2 TR T
o M7 SR DR A I _E T 2 R

6.3.4 JFHHFHR[EHE

PR EN S| BIAT S AL AT/ HIThAE . 29 EN 5] s R R R, 8RR 4R T/E. S EN 5
JEM R R R LT |, AR R 28450 1T O 3 N LA

EN 5] E & — B Eh R ymys | S Aeis 2 s EN SIILUS F 284 . an S 5 75 35454 EN 518, vk —
AR R T 16 B PR T B i HE 32 5 50 5 | IR 2

TPSM8663x A 7E VN 5l B Szl # R S8 E (UVLO) Bk . 24 VIN 5] B E K BEZE A #F Viy UVLO BIME LR
W, AR . S Vi UVLO B8 3Ry 550mV.

WM T2 VIN 5] EEA &R UVLO BIE , WAL 6-2 T sECE EN 51, fHH 483 UVLO Thig
i, TI#BCKIR A B E 8 KT 500mV.

EN 51 EABNG BRI 1, , TR 5] R ER RS B B A AREBAT AN e B . B RaE A T
4] UVLO ZHEER L EIR |, oY EN 51 S REBIE RS , R mmaim . AR 3 iy 4 2k
5 R1 F1 R2 748 € UVLO HIME FAME. #iE R1 M R2 J& , Vey HEANEE 5 5 |, BLAUKT Viy &
KA 5.5V,

& 6-2. AJEY VIN RIESE
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VENfalling _,

V. X
R, = START VENrising STOP (3)
1 VENfalling
[HxX|{1———-72]+1
p VENrising
R1 X VENfalli
Ry alling (4)
VsToP — VENfalling + R1 X (Ip + In)
Rz X ViN + Ry X Ry X (Ip + 1)
VEN = R+ Ry ©
Hrp
* lp=1pA

* VENfaliing = 1.07V
*  VENrising = 1.18V

6.3.5 1 H AT RA IR [ ARH

15 FH 3 B AN MOSFET 2348 H 3 K U A0 v 0] MOSFET W& AR FEL 70K 310 Sk S By HE S AR 47 (OCP)o 3l i
MOSFET i B B R M FF O IR . BEH I S e R AE b e S TR RS R |, X B TR B 34T T R M

XTI SRR G, A EEAEEEI. LR T s umr 5P I E RS SO AT, BY
BT lus_umir 5 PRI (Y RURESS SO I 22, OCP #lifilk , R ZIRE] | fth R & TR
G R AR AT DLSCRFIK T o 2t i IS P AR T HAR R K 65% I, UVP LB 2 e I 152 1 i
IFAE 256 us HUARUERK R & A N W) 3 5 G Wi as AF , AR5 fEWTEES ) ( 10.6 AN ISR st 8] ) Je =¥ R sh. i
HKAFH RS , M.

6.3.6 T /E R

Ml S T H AR R 1256% I, Rl OVP. fE 32 us HIFURIENKAIS A G |, %t ics , &l MOSFET
WA ES KM MOSFET MKah#s k. o A AHH RS | it R

6.3.7 UVLO R

RIEBUE (UVLO) FRIFZhRE 2 I A A e o H M o R HLRAIR T UVLO BIE L, 8 fF okl X2 ARHBifR
.

6.3.8 FKHy

AT HISEIR (Ty) BRI AL s . AR T8 165°C (UMY ), SRRt ARORINRIRES . AN 2h
FFET B, BORBRARTT R . 2 Ty FERIRE LT, Bk NBUR ST IR R IEWI81T. N T B RARRE
FAF, AEFORWTR L NI 2Ll 30°C (IR .

6.3.9 #iH B IEE

TPSM8663x fi Hl H-A 200Q Rpg(on) I MK MOSFET SRSEILA B L IIAE , % MOSFET 4% £ th i 5~ SW.
H1T MOSFET fHIRE VBAR , BOREEER S . i FF UV. OV, OT Ml EN SCr 2k fFm <t , i g i
ESIBIE

6.3.10 B IF %

TPSM8663x A A W EHIHIEH (PG) ZhfE , Al fd i th i k2 1 LA BE 21 /KF. PG 55 M T 24 ifim
R . PG SIE T RfL , 2 EREE ( B EEMART 13V R ) o T IUEN 100k Q
() bR B Z S A BRI BV MR %O AT LAARHE 10mA R HRIR D E ORI AR 2 12 4R ICHE . — H FB 51
RS T AR HE L (VRer) B 90% AT 110% 2 113F H4eid 64ps HIHTARIER ] , PG A i fHETIRS . =
FB 51 F AR T A AR L E FEL T ) 85% Bl T P A vl FE IR 1) 1156% , BB A ZE ARG, EN K. UVLO i,
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PG I &AE 32 us INPURIEM RS PR, Vin BARFFAZAELUE PG 51 IIRFHE AT . R 6-2 45 7 PG 511

*® 6-2. YFIER 5| EH%E

PG ZHERA
BAPRE
HRA 13
Vi A& V J
JiF (EN = BT ) re T T TReTH
Veg &l VpaTh J
Kb (EN = {2 ) J
UVLO 2V <Viy <Vuvio M
LI Ty>Tsp v
6.3.11 X ST H =T

TPSM8663x 7] LUl i VA4 AR T AR sk e i B HIB AT . RV R4 FRa T, AIMAE Ton ZEK LASZIR
KEFHIBAT |, I E i akBEstEae. TPSM86638 1] S LA ik 98% 1 54 HigsT .

6.4 B IhRRAE

6.4.1 FHLEST

TPSM8663x nliEit K EN 5] fHlfr A% s T RS NI R . Za M E R HUIR S N RS R 48 SuA ( #i7Y
) .

6.4.2 B 7 EIET

TPSM86637 7t Eco-Mode FizAT , B AT fE R A B FORFERRCE . b fi M E R BOIRS BRI | B
ARSI | RAGUE B ERRIEREBT | XS SRS RN ES Sl L . K3 H R g
HNEG , % MOSFET &k, B M — DK |, i S NAES: SERNA. SENELTS
g Gl A R (0 @R TR AR ) , I HL T G e AR b R M R TR ) EC R A PR A A O R B KN ]
MFSE SRR RR | SRR RIEE |, AR & 132 R eR

TPSM86638 7t ikl CCM (FCCM) B NigAT o JF A AL BEAN 47 B0 Bl N 4ERFAE — A LF1EE K PR o&E
FH T 75 B2 P 42 1) AR RNy H R S0 LA (AR R 5 0 34 1 T R B
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#HiE
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

7.1 MAER

7-1 (9 R T TPSM8663X UKL . BEHiH 145 4.5V % 28V i At RIEIESEHOY 1.8V, Bt
KAt L BA.

7.2 SR

7-1 Fp NP R R T BA Hi R ) TPSM8663x 4.5V % 28V #ii N 1.8V Mt i st . A #iE
FPEAERLE (EVM) $4i. DUR #3520 T #itid i

1.8Vout

J2
2 VOuT
T
PGND

U1 VOUT,

8 1
t VIN vouT ﬁ _L _L _L
21 vIN vouT & 3 C4 s

24Vin e

J1
VIN 1J

1.,
—1_0.1uF

22uF 22uF 22uF

5 T2 g, MODE 2.0 yope sw o
PGND 2 10uF 10uF 169k N B N ow 11 J_
12 R6 =
B a4 BooT == 49.9 PGND
= FB s kZ ss FB R7
PGND PER I be |6 PG RS ex voc d=ce 200k
14 Na o0k To 047uF cs R10
5 154N AGND 2 P
BT e &2 ggma i J7 L
36.1k : 19 RS
EN PN 10.0k
TPSM8663xRCG AGND
AGND -1
. = AGND
_l_: :_i NTH
——To o _6_|50°k 15 MODE
FSW SELECT| =
o 1200k B8, PGND AGND
& 7-1. TPSM8663x 1.8V. 6A &%t
7.2.1 ®#itEL
X 71 R T ZM RIS
R71. ®iFSH
28 ~PHE
LOPNG VAR PR 24V, 4.5V & 28V
LREENES 1.8V
ﬁﬁ?&?ﬂlfdﬁj , BA ﬁij@llﬁﬁ;?\ A VOUT =+5%
i th SU U 20mV
i tH B AUE 6A
ARSI 800kHz
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7.2.2 AR

7.2.2.1 %t B s EE PR 2RI Y

it P I RO o Y RO Vg 51 BAITE] S R TR AR AT B TI VORI A 28 1% sCELi 2 i ds . &
Jefli i T 6 THEE Voure Re &R, AT T I00 5 42 i P B AT Wi S

N T PR AR RN R TS A R A R A R . A SRR K, SR A S 2 B A R, I
H Ve SRR SR ZE O R . TR, TI AR IS 5

Vour = 0.6 x (1 + 1) (6)

7.2.2.2 B e RS R R
FIVES H e 281 LC JE 2 A XL , AN -

_ 1
fp T 2mx \/LOUT X CouT (7)

FEARMZR TS, BRI B 18 2 ph i 1 508 i P B 70 o 45 0 46 AN 85 1D PA P8 08 2 BEE 1) (AU 2 180 2. fEH
BB R, SE 28 ARET- (R - 40dB RO RIREE , HARGIPRE T FE. D-CAP3 il A5 N T %
R R e IR IR O RETEIRE - 20dB , JFAEE RUR 2 RGN B RE {5 ARE 90 . AL
H IR A Y R SR AT R, A AR 7 XU TR E RN BENSEIEE , A I SRR AL
HARLIRTT ARG e rBR St 7 AR S RO AL AR L . A B R LR TR R 7-2 hHER HOAH -

xR 7-2. BWHITTHE
i FL R R7 R8 Cour (WF)® C8 (pF)®

1.05 7.5 10 22uF x 3 22uF x 10

30 & 100
1.8 20 10 22uF x 3 22uF x 10 ( ST
47)

30 % 100
3.3 453 10 22uF x 3 22uF x 10 ( S

800 47)
30 % 100
5 73.2 10 22uF x 2 22uF x 10 ( LA
47)

30 £ 100
12 190 10 22uF x 4 22uF x 10 (@ %L
47)
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R7-2. 2YHITTHE (%)
Cour (HF)® C8 (pF)
(V) (kQ) (kQ) A BAE
1.05 7.5 10 22uF x 3 22uF x 10
30 £ 100
1.8 20 10 220F x 3 22uF x 10 ( ST
47)
30 £ 100
3.3 453 10 22uF x 3 22uF x 10 (LAY
1200 47)
100 £ 200
5 73.2 10 22uF x 2 22uF x 10 ( S AAE
150 )
30 £ 100
12 190 10 22uF x 4 22uF x 10 ( S A
47)

(1) SEFRFI MR, 75658 B B & Coyro

(2) Vour=06V i, K R7=00Q.

(3)  AMEF R COUT ¥ Murata GRM32ER71E226KE15L 25VDC 248, TI #isf Fl AR [ 0
AT LAY . A RCRAE E SOV B B FANRE T RSEBREA |, AR SUE EEEEME . BT IEE
HEMBERMAS | BT m A EP & A SRIE A KRR DT AT 50 AT o] B 25 2% 2H 1) i A
BN DUB R IE AL A 2B R T/ IME . T S ] B 8 P 28 24 1) 38 7 B2 (AL 1 L O B AR R PR A
Bo BT ERME I B AR AT IR |, AT RA ARV A T Cout_max.

(4) R10 1 C8 W F T8 S ARk A i L BB i IR RS AR A AR BE o EAE P AT R AR 2R EAT SEO I | A8/ it
7 P B2 B D) B D F e s g2 m by L PR 5 e 5 A

ML AR EL AT ESR pRsE it f IR S0 5. TPSM86638 1 785 i Re s Al ik ESR A BRI & . A i 8
B 52 i Y PR BT R FOAIUE RMS R AL

i _ _Vour x (Vin — Vour) (8)
CO(RMS) V12 x VIN X Loyt X Fsw

ST, T =4 MuRata GRM32ER71E226KE15L 25VDC 22uF %t B 28 8% | K/ 1.8V B i &
JE N B R 2 N 68uF .

7.2.2.3 BN ASRIER

RAEN A , TPSM8663x i B L M N LR A S — N KA R A T @AM AERS S/ DEHE A 10uF F
B RE . BUE AR WK TR NS Al d oy R 9 55 N\ B 200 .

IouTMAX X 0.25
N X Fow 9)

AV = CiN X Fsw

FL A 48 ) SU AU (B 6 50K T 82 FH R R KN BRI ST . T A 7 R 10 T S A\ S0 F it

VouT VIN(MIN) — VouT
I = IguT X 10
CIN(RMS) = fOUT \/VIN(MIN) VIN(MIN) (10)
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7.2.3 [/ H2E
100% 100%
L F
™~ e auill | T |
80% T & so [ L~
] T ( //_/
/’—‘/—_
z 60% a 5 60%
c c
o RS
Q o
= =
W 40% o 40%
20% —— VIN=4.5V 20% —— VIN=4.5V
—— VIN=12V — VIN=12V
—— VIN=24V — VIN=24V
0 0
0.001 0.01 0.1 1 6 0 1 2 3 4 5 6
lout (A) lout (A)
& 7-2. TPSM86637 %% & 7-3. TPSM86638 (%
1.85 1.875
1.85
1.825
— L — 1.825
) =)
s 18 =
= =
1.775
— VIN=4.5V 1.775
— VIN=12V — lout=0.1
— VIN=24V — lout=6
1.75 1.75
0.001 0.01 0.1 1 6 5 10 15 20 25 30
lout (A) VIN (V)
&l 7-4. TPSM86638 1A% =% & 7-5. TPSM86638 £ if
900 200
800 - 150
3 3
> >
g2 700 & 100
3 3
g g
L L
600 50
| —— lout=6A | — lout=0.1A
500 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vin (V) Vin (V)
& 7-6. FF R 5N BERKRR & 7-7. TPSM86637 JF XM 55N B ERIKIC R
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900 Tek Stop - ; i
Vin = 20 mV/div (AC) 1 .
. 800 —1 D i g S g s g gt g g P
N
g Vout =20 mV/div (1.8V DC offs‘et)_\ ; L
5. M . T . T
2 00 i Y W = s "
g _
I SW = 20 V/div
600 P
D e - " i
| —— lout=0.1A 40 u$/div
500 N
0 5 10 15 20 25 30 K 7-9. TPSM86637 T2 |, lour = 0.01A
Vin (V)
& 7-8. TPSM86638 JF <4l 5% N\ Fi KA 15K R
Vin = 20 mV/div (AC) i : : Vin = 500 mV/div (AC) :
" A P . e Y " WYY e . N |
1% Y e ¥ L hyW L " EWWWWW
VO;Jt =10 mV/div (1.8V DC offset) : : | Vout = 20 mV/div (1.8V DC offset)
. : ; s : " ¥ :
Cswe20vdiv o 1 o . . SW =20 V/div :
| OO A NN U 10 N O DO O NOAT O 00 O
: © lus/div : ] : 1 usfdiv : ]

& 7-10. TPSM86638 Fa#SU T |, lout = 0.01A B 7-11. REPTE |, lour = 6A

" EN =5 V/div

Vout = 2 V/div

Vout = 1 V/div

SW =20 V/div

SW =20 V/div:

©

PG =2 V/div

PG=2 V/div.

: i 2 m;/div 200 usy/div . 1

B 7-12. #HX%F EN )5 A | B 7-13. #HXTF EN [f2%
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Tek Stop I _ | Tek Stop [ _ 1

Vout = 100 mV/div Vout = 100 mV/div
[ 1

lout = 5 A/div lout = 5-A/div

S WSESUUIN ppnr Supna ST g o e | e

400 usl/div : 400 usydiv

& 7-14. TPSM86637 BEAHIN. 0A = 3A & 7-15. TPSM86638 BEZSHi N 0A & 3A

Tek Stop [ [ | 1 Tek Stop [ I 1 1

Vout = 100 mV/div Vout = 100 mV/div

lout = 5-A/div. ! { lout = 5/A/div.
400 usfdiv 400 usydiv
& 7-16. TPSM86637 BEA M. 0A = 6A & 7-17. TPSM86638 BEZSHi M. 0A & 6A

7.3 HFMAHREIY
TPSM8663x %11 NTE 4.5V £ 28V JulE WA AN HIFHE N84T . PR E R B & T B R A sE IR

Ao N YR L AL UG T 5 A R . T SR AR N HE T R YR B TPSMB663x FLl , TI a1 ] — L8414t
NP 2SR

7.3.1 WHBAERFR

AP £ IR T (RBETTSRAIBENE T ) iR R — B, AT SEELE /N BT R IF R TT
Ko B, BrTIC #kEAL , ARG B A PR (DCR) 77 A2 (R R B AR Rt 2> i 2 () L DhREHE . 520 3750
FEge (BASMRARES ) LD, AERFER TARRAE T, B a5 DA/ R AR UK E 2 S Pk, T
HUBGAS AN 1C ) f v T BE AIURE {32 BUPR AR , DR R 2 R A e B AR PRSI 51 mT BASR A ) fie K i S P A7 £ PR
il o

AR R R T AT I8 I AR A EVM B RL R ga THEAS . TR 11 AR 08 2 A 28R il et SR Th A5
Power Loss = (VOUTXIOUT) X (%— 1) (11)

S IV B E
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74 R/

7.4.1 G715 E

LAURFIRE4EE T T B B SERE (RIS AEIERT EMI 2244 ) (1) PCB i R Ao/ B AR A TG 7 -

1. KA 2 & fAHIERIIYZ PCB |, LIRS B IR REATTE K B2 .
2. BN AR ATRESENL VIN 5] JHCE . TEER , BN BRI T A B — M VINT A1 VIN2 5] XL
XIFRHEF o B AR 7 NN 58 2 I ROt R 3D, AR SCHIA M B, e EMI PERE.
o fFHEA X7R 5L X7S #HA MK ESR 1206 5% 1210 P& E 52 .
o REN AR SR LR Rl B AR L i B T 7 PGND S48 1 R iR 10 Z P 18
o ONUDATZRIPT , VIN AR TR T . WHRAR A R, B 1 XS 2 A R . RIS VIN 5] BEI7E 35
HEH , WEAE PCB JKJZ b ff F 9% 2 10T ViR X 8 5| JHEREAE — B 24\ R
3. K A g R T RESEIL VOUT SIBIGE .« %t ra 2548 R F 2RI DU FR A B, AT W BRI JF B EMIL
o LbHH HLAR AR AR R [A] B AR LA IE R B R U PGND R AL R 02 P 1
o ONCDATZRIAPT , VOUT A gkl 58 il . MWEBGAIIAERE | SR X2 AR . BE VOUT 5] fe
WIER: |, tLEAE PCB JE)Z LA H 58 2 10V 0K X 28 5| B AE — R I E R R 138, M1 SHE
FIHN 7
4. @ISR FB SIBE | fF FB ELR TR . @I A KRS FEIT FB 5] BT A 2 ST 1 2K,
FUE , BRSNS B AR IR e S R . FB 2 R A B R ZE JOR AR IR A N, AR e s U 1 = FE Bt
R Bl S e BEL A A 2 B BT A R R R T e o PR SR PR R B v TR T R A R AL I HoR
HA B B .
5. PRALE KN PCB A, PASZHLE YA 58 AL 08 10 78 A [X S B B oK 6 35 H I AN PR 35 30 5 25 A AR RR )
RFABHPT. XTI A e RIS AT | T e b1 T 5 B (A X I 8 P 0 B s LA 35 1 A R AR i
(PGND) i3] PCB #:thjZ. % PCB A ZM)Z |, B X Bt fLIZER BN Z b P 1 .

7.4.2 # /3 h

7-18. TPSM8663x 77 /&
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SS RG Mode
00000 AGND |EB (00000

VIN © o
00
00 4+

VOUT

Input Cap Output Cap

00
PGND OO

00
0000000000
55 e S8

PGND 00

(e]e] Output Cap
o0
o O O VOouT
o ~ 00000

©Oo00000OO0OO0 PGND O 0000O00O0

& 7-19. TPSM8663x Ti/Zi& i1
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8 AT HE
8.1 B Hr

8.1.1 BE=rr7 =B AFHFEH

Tl KA 558 =75 77 S BUIR S5 RIS, AN RER R 27 il BUIR 55 BRORIE & FH A SS B AT , ASRER It
7 i B 55 BB S AR AT T1 7 i I 55— R s BA T .

8.2 XY HF

8.2.1 fHHX 1S

152 LN AR SR

o BINACES (TN, A F7 17 H 253 Y BB M2 B B FE 1R A5 I E A5 i b N AR 2
8.3 BRI E B

BWOCCRY ERE A, T FE ti.com LSRR S SO e . fih A AT VEME BT R R RS S R R O
B, AREREGNE R E AT ST SCR LS BT T s k.
8.4 SLHRFHUR
TIE2E™ X Frittse TRMMNEESE TR, THZENERLAFERE. LR IERMESAR T EY. #%
A A E R B R R R, FRAS AT R AR A B
BRI N A S A TTRE “HRERE” SRt XSS EIFFA AR T H ARG |, FEEA— @ B TS 15510
Tl HIfEF 25K
8.5 Fitn
D-CAP3™, HotRod™, and TI E2E™ are trademarks of Texas Instruments.
B wEAs 2% B BT E E = .
8.6 FHHEIM S
LB (ESD) SR IX AN E R L o SN ES (T B USCE L IE 24 0 TR 45 i A BERT A 4R A B o 0 SR AN I ST IE A ) Ab P
A RIZRT | TR S BIR B .

m ESD MR /NE S EHUNRITERERE | REBEA SR, RS RER R REE A BRI, REE VIR ANm S
KT DCRR AT e 2 T B F S LR A AR AHAT .

8.7 RiER

TI RiEFR BARIERF IR T RIE. RIS E X .

9 BT i sEid

vE o PLRUTRR A TURS AT 88 5 24 Bl AR AR ) TURS AN [
B3 BiTIRA R
May 2024 : WA R AT IR

10 HLAL. BEEAETEER

PUR U A S AU B AT IS 2. X5 B 1 S R i ol v] A . BlR A 22 5, A S ATE R,
HASH BRI BEAT AT o A R MEEE R AP ST R RA 15 2 B 22 ) ST

£
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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 ©)
@ )

TPSM86637RCGR Active Production B3QFN (RCG) | 19 1000 | LARGE T&R Yes NIPDAU Level-3-250C-168 HR -40 to 150 TPSM86637
TPSM86637RCGR.A Active Production B3QFN (RCG) | 19 1000 | LARGE T&R Yes NIPDAU Level-3-250C-168 HR -40 to 150 TPSM86637
TPSM86637RCGR.B Active Production B3QFN (RCG) | 19 1000 | LARGE T&R Yes NIPDAU Level-3-250C-168 HR -40 to 150 TPSM86637

TPSM86638RCGR Active Production B3QFN (RCG) | 19 1000 | LARGE T&R Yes NIPDAU Level-3-250C-168 HR -40 to 150 TPSM86638
TPSM86638RCGR.A Active Production B3QFN (RCG) | 19 1000 | LARGE T&R Yes NIPDAU Level-3-250C-168 HR -40 to 150 TPSM86638
TPSM86638RCGR.B Active Production B3QFN (RCG) | 19 1000 | LARGE T&R Yes NIPDAU Level-3-250C-168 HR -40 to 150 TPSM86638

@ 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 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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE OUTLINE
B3QFN - 4.1 mm max height

RCGOO019A

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.

i
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EXAMPLE BOARD LAYOUT
RCGO0019A B3QFN - 4.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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.
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EXAMPLE STENCIL DESIGN
RCGO0019A B3QFN - 4.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 15X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 1, 8, 9 & 16: 90%
PADS 17, 18 & 19: 82%
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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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