'E Ordering & Technical

6 o quality

13 TEXAS
INSTRUMENTS

documentation

Design & E Support &
development training

TLVM13630
ZHCSLL8B - MAY 2021 - REVISED JANUARY 2022

TLVM13630 =538 3. 3V 2 36V N 1V E 6V #H . 3A H R e em fy
HotRod™ QFN Hf 3%

1 %tk
© ZIREFRID P B B AR
- 4R MOSFET. HiJEA R4 1) 2%
- 3V & 36V HiimAHEEHE
- ATEATR EETE D 1V & 6V, TERANEE
T B 1% M3 SR
- 4mm x 6mm x 1.8mm B R 5
- -40°C % 125°C 45 a [
- A[{E 200kHz % 2.2MHz JU [ N %
- fH R R DhRe
o TEEEAS UG B E R
- 12V|Ns 5Vours 1MHz I 2CE Ty 93%
- HAGHTFHET R M A1 %
- RWTH A ER S HIA 0.6pA (S )
- 3A NI B KRR 0.4V
o BRIE SRS EMIES
- LA U\ 8 A5 R A i P 75 2 PR NG 7 2 T
RH AR
- EEHE FPWM iZ TR
- 54 CISPR 11 f1 32 B KA MR
o EHTEY R AR
- 5 TLVM13620 ( 36V. 2A) 3l fIF%
o A RRE AT SRR R BT
- AEEAA R AN PGOOD #8/~4% ( H
TR $HIR Viy UVLO )
- W S R R
- BB IR M AW R
+ i TLVM13630 J:{f8) WEBENCH® Power
Designer @Il i & fill & i+ 77 %

2 A

o AT DR T R A B
« L) BsifemnEs
o BRI AN SRR B S/ T s YR

Vin=3V..36 V

O VIN
Cin L
T rew
= TLVM13630 Vour=5V
EN VLDOIN lourman = 3 A
vouT
«—| PG

Resr
Cour

vce . T
RT J:

Cuvee -
l Rer AGND

SR e i 2L ]

Ress

*Vour enters dropout
ifVin<54V

3 JiHA

TLVM13630 [F] 25 % = 5 AR B — 3K v B 4
36V. 3A H/HMMBRITR , ERT 2 NIhE
MOSFET. — /B0 as i 2 AN TR, FFR
FH 1655 7 HotRod™ QFN 3% . iZEHL VIN FI
VOUT 5| Bz T3 3 i /&b, T AR AL 5 N A H
BAAEAT R IIRCE « BT 7 A TN BRI HHGE
B, ATE 38 i b S AT B A SR A AR R AL

TLVM13630 B3 1V 3| 6V f i B |, B PRI,

BRSNS PCB (% EMI it B f# R 7 =AY
TVUANANEE T | FEHAE 25 7 BT RE A RGP AN M
Pl ABuEESUN

JUE o) 7 (8] 52 BR B N SR T 11 2 /N RSE et

TLVM13630 R4t 7 ¥ 2 05 |, nT sl A i i v
Be © EUH IR TS RS 5 A8 BE b il ScEl i N B UVLO
WAL 4B VCC. E 28 A% N HL 25 2% LA = T SE A0
BREL Ak FL VG ] PN S TR AR DL S ks

PERE. GUR i oI B ) DU T R B L B
PGOOD # 7% #T SEHUN FFithl . b (R A h
Wit
BIHEE
BRSO Qg3 2R RE (ARFRME )
TLVM13630 BOQFN (30) 4.0mm x 6.0mm

(1) W& TR TR, S BB R AR R R R T I
Ko

100
95
T
%0 7
85
2wl L
5 .l //
g 75
g
2 Vour=5V | |
g0 ] fow = 1 MHz
65 ‘
60 — V=12V
55 — V=24V
Viy = 36 V
50
00 05 10 15 20 25 30

Output Current (A)

BRI (Vour = 5V, Fsw = 1MHz )

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLVSFT6

%%iﬁl


https://www.ti.com.cn/product/cn/tlvm13620
https://webench.ti.com/wb5/TISearch/panel.html?access=N&p=TLVM136630&origin=interactive_design
https://webench.ti.com/wb5/TISearch/panel.html?access=N&p=TLVM136630&origin=interactive_design
http://www.ti.com/applications/industrial/test-measurement/overview.html
http://www.ti.com/applications/industrial/aerospace-defense/overview.html
http://www.ti.com/applications/industrial/factory-automation/overview.html
https://www.ti.com/power-management/non-isolated-dc-dc-switching-regulators/step-down-buck/buck-modules-integrated-inductor/overview.html
https://www.ti.com/power-management/non-isolated-dc-dc-switching-regulators/buck-boost-inverting/buck-boost-inverting-modules-integrated-inductor/overview.html
https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com.cn/cn/lit/pdf/ZHCSLL8
https://www.ti.com.cn/product/cn/TLVM13630?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TLVM13630?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TLVM13630?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TLVM13630?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLVSFT6

13 TEXAS
TLVM13630 INSTRUMENTS
ZHCSLL8B - MAY 2021 - REVISED JANUARY 2022 www.ti.com.cn
Sk
T HFEE ettt 1 T3 EFMEBEI oo, 15
2 B s 1 T4 BAEDIRERE T 22
B BB ettt eenenes (- Y721 S 23
R SANih hTus SO 2 T A L= RO 23
5 B BT EAITIRE. ..o, 3 8.2 BAURTFH .o 23
B BT e 5 G EEYERHIEEEE e 33
(R IEED R o . b = DTS LT [ I OO 34
B.2 ESD ZEZ ettt 5 101 A R TG et 34
B.3 I IB AT 2 ettt 6 10.2 ST oo 34
B.4 BUEBEIEE e 6 M BRI R IR e 35
8.5 BT oottt 7 R IR = 35
B.8 FRGTFIE oottt 9 1.2 SRS TR e 36
B.7 JUTUREIE oo, 10 1.3 B SRS TE B e, 36
6.8 MLAVEFE © VIN= 12V 11 NI s SO 36
6.9 LAVERE © VIN= 24V oo 12 115 B R ettt 36
6.10 HLAEEPE © Vg = 36V e 13 1.6 T E L e 36
T BEAIBEI oo 14 1.7 RIEZR oot 36
T IR ettt 14 12 BERT I EE e 36
T2 HEETTHERE o 14
4 BT P e %
Changes from Revision * (March 2021) to Revision A (January 2022) Page
L = b/ N N = S = G B =N e ./ AR 1

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TLVM13630

English Data Sheet: SLVSFT6


https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com.cn/cn/lit/pdf/ZHCSLL8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLL8B&partnum=TLVM13630
https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com/lit/pdf/SLVSFT6

I$ TEXAS
INSTRUMENTS TLVM13630
www.ti.com.cn ZHCSLL8B - MAY 2021 - REVISED JANUARY 2022
AR R
Ladia I AR S MODE 2 R SMRIFIS Sk
TLVM13630 TLVM13630RDHR FPWM = GINi Rt i -40°C £ 125°C
5 51 HIRC BT RE
a =
o o & 8 9
s & = > S
S - T
o~ i
RT L1 o R 21| DNC
______________ . 27
N2 L AP ..20i| DNC
IN 3 L.29]| vin
28
P PGND
VIN | 4 i..18i| VIN
PGND || 5 . 29 ... 17| PGND
PGND
PanD |6 6| ponD
vour L7.... vout
vourt |8 1 .. vouT
i
=
2
o
>
& 5-1. 30 3/} QFN. RD
Copyright © 2023 Texas Instruments Incorporated TR 15 3

Product Folder Links: TLVM13630
English Data Sheet: SLVSFT6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com.cn/cn/lit/pdf/ZHCSLL8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLL8B&partnum=TLVM13630
https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com/lit/pdf/SLVSFT6

13 TEXAS

TLVM13630 INSTRUMENTS
ZHCSLL8B - MAY 2021 - REVISED JANUARY 2022 www.ti.com.cn
% 5-1. 5| jiTh&e

)
e L
He LR

AR E S . 2SI R 1% 5] 2 AGND 2 [R]HCE — A 4055 B BEL 2% K 72 200kHz Al

! RT 2.2MHz 2 BB LT XA . 1520 IR 2 o .
) N R RN . BT = TR, GHF = M. Wi VIN. R AR o Veke i) IO fe e
% UVLO. Ei%3I 1. AGND Fil VIN 2 [iIHCE —MAh4r 8% | LLOTERSMG UVLO.
3. 4. 18. VIN o |HIRAE . A R R S . £ 2| BRI PGND 2 I A A B
19 Yl N A B | WS B 10.2,
5.6.16. | ponp o |RIREOE. ORI DR AR . i A B A R SURIFIEELL S VIN
17. 28. 29 I VOUT 31 BI:BE A, A ST A5 | W2 B 10.2,
740127 | your o | R R Py A S RE R E I SR | D £ 3 BRI PGND 2
15. 30 i 4 A
" W O |FFXHL IR N LR A TSN G O B BB B . U 3 R R (R
Sl L DL Ik B 5 EMI ol .
so21 NG [, R RSN, 55— DNC 3 BISL A L R . 5K B i

Bro ARG AN 5] BIED IR B B I IR

Hi% LDO HJFM AN . HERZE] VOUT st KB m AR . K — DA MLm 0.1uF & 1uF BE
22 VLDOIN P | S AZSIEES , DR TIME. W2 ERBIS T 12V AR T VIN MRS, iR %51
JE DR e b

PHE LDO Hith o JHAE B FE FE B R R R . AN EDEE BALMAMNT G138, 1% 5] A PGND 2 Al £

23 vee O | 1 R R 2
vt 27 | AcND | o |BOEHE. PERAERIE G, G SRR TS AR 23 R

FEHEZR PGND. A ERINATR , ST 10.2.

BN o XTI A 1R S SRR S A A T RO RIS . B RS R AR A AT R
4% (Rear) LT T A Vour. KRB EZH) T AL (Reeg) E4%E AGND. 1R
WHL 7> IS8 HEATERRIN | {1 FB ATZR TR HR W Re D | DB R & . A O I it L L 2 TS
B, W21 10.2.

REIE R AR . TR, RSB AR R & D RMETE A | 25 R B, R
26 PG O |4 10kQ % 100kQ Rk EREAEREE. WAMEH , JEIIEERT MR RS2 IRE , taTk
HEHEF]) PGND.

25 FB

(1) P=HJE,G=8M, I=%A,6 O="%H

4 FEX IR 7 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TLVM13630
English Data Sheet: SLVSFT6


https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com.cn/cn/lit/pdf/ZHCSLL8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLL8B&partnum=TLVM13630
https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com/lit/pdf/SLVSFT6

13 TEXAS

INSTRUMENTS TLVM13630
www.ti.com.cn ZHCSLL8B - MAY 2021 - REVISED JANUARY 2022
6 HA%
6.1 48X K BUE E
FRAEEH T Ty = -40°C % 125°C ( BRAESA#H ) . ()
B/ME BAE L0
VIN Z AGND. PGND 0.3 40 %
VLDOIN % AGND. PGND 0.3 16 Y%
EN Z AGND. PGND 0.3 40 Y%
NN RT % AGND. PGND -03 55 %
FB % AGND. PGND 0.3 16 %
PG % AGND. PGND 0 20 %
PGND Z AGND -1 2 %
VCC % AGND. PGND -0.3 55 v
fiti s SW % AGND. PGND®) 0.3 40 Y%
VOUT % AGND. PGND -0.3 6 Y%
LW/ PG - 10 mA
Ty 45 -40 125 °C
T SRR 40 105 ©
Tstg AR IR -55 150 °C
WA [ 7 R A 5 P 260 °C
FOVF I B K TR AR 2 3
Gk eine Mil-STD-883D , 777 2002.3 , 1ms , 1/2 IE8% , B.724& 1500 G
WU AR ) Mil-STD-883D , 7774 2007.2 , 20Hz % 2000Hz 20 G

(1) AR RABE [ ST RESN TG K AR . X RAHE [ FEAFR ST IR B 5 BAE 2 R A9 LA F 21 LSRRI AR]
HA S TREB IERIBAT . WIRAE & S 75 AF 2 IMA AL X R AHE M AT, SS P REA R B2 IERIBAT |, TR
PERIATSENE . DIRETEANIERE | JF4Rf s 1 075 1 o

(2) LS EFTREHBLEL PGND K 2V, LE VIN & 2V BHUE | #F8:E < 200ns , 5%%LE < 0.01%.

6.2 ESD %%
i1 Hp
NARG AR (HBM) , 454 ANSI/ESDA/JEDEC JS-001 F7E™ +2500
V(EsD) el e — \
oA R (CDM) , 54 ANSI/ESDA/JEDEC JS-002 4@ +1500
(1) JEDEC 3¢#% JEP155 #51} : 500V HBM w] SZEL{EbrifE ESD 5 HIAE T 4.
(2) JEDEC 3¢ff JEP157 #E i : 250V CDM T s2HI{EAR#E ESD #5HMFE T 2447 .
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6.3 BUUBIT %M
FRIEEHT Ty= -40°C £ 125°C ( BRAEAH W ) »
B/AME FRRRIE BorE Bfr
LIPS VIN ( & 3h 5N R EH ) 3 36 \%
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i L PG 0 16 v
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(2) TESIJFRARA/E A SERE FBITh , SRR H R T RE PR K. BRVEAEE | WES W AL 307
6.4 AMBER
TLVM13630
gt RDH (QFN) By
30 5/
Roa SEE LB (TPSM63603 EVM) 29.1 °C/W
Roua LEBIA AR 335 °CIW
byt ZEF TR R AE S ) 4.1 °C/W
b g 255 AR I R AE S H @) 21.5 °C/W

(1) AXRBIHRIEFHEZE L
(2) SEEMEH Ry ya & T EEIERD B 20z B B RXHRAETHAE ) 64mm x 83mm [U)Z PCB {128, #4MIS 7AiM PCB &4
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6.5 RURFE
ﬂﬁﬁjﬁﬁﬁ? TJ = -40°C & 125°C. VIN =24V, VOUT =3.3V. VLDOIN =5V. FSW = 800kHz ( fi%ﬂF%ﬁﬁﬁﬁﬁ ) ° %/JWE*D%
RAGBRAE A L B P R B T E 1) . IRUE RN i W REIA RIS HUhn il | (UES%

B TR | BME A Rk B
IR E
JAENTEE (1 loyr TEEIN ) 3.95 36 \%
Vi N LA o S — -
1B1TJE (£ loyt YEHIA ) 3 36
VIN_HYs IR 1.0
la_vin HONERAS LRI (JEFX) Ta=25°C, Ven=3.3V, Vg = 1.5V 4 pA
ISDN_VIN VIN K45 Bt Ven=0V , Tp=25°C 3 pA
ke
VEN_RISE EN HiJE -7 1.161 1.263 1.365 \Y;
VEN_FALL EN HL& T B IR 0.91 Y
VEN_Hys EN HR5R W 0.275 0.353 0.404 v
VEN_WAKE EN Ml 54 0.4 v
len EN i N FBIRE ( ARTFE ) Ven =3.3V, Vg = 1.5V 1.65 pA
ten EN 7 HF BIFF SRR FF 46D 0.7 ms
P8 LDO VCC
) 3.4V < Vipon < 12.5V 3.3 Y
Vee P& LDO VCC it Bk
Vipoin = 3.1V, FETFR 3.1 %
Vee_uvio VCC UVLO - FHpifi Vupow < 3-AVIH 36 v
- Vin < 3.6V 3.6 Y
Voc_uvio Hys |VCC UVLO iR BHHET Vee uvio 1.1 \Y;
oo \E/E;‘i%'\; ARIBAIR (IR Ta=125C I Ty 233y, Veg= 1.5V 25 312| A
R
Vour A A e 5 £ loyt P 1 6 v
Vs AL Ta=25°C , loyT=0A 1.0 v
VEB Acc S LR ?ES\)V/': ;?)?kﬁz Vour =1V, lour =0A, 1% +1%
Ves F Ta=25°C, 0A < lgyr < 3A 0.1%
Ves b ;gv: 25°C, loyt = 0A , 4.0V < Vjy < 01%
Irs FB 51 i A s i Vg = 1.0V 10 nA
CURRENT
lout ‘it LA Ta=25°C 0 3.0 A
locL Kyt (DC) BRI A 4.9 A
IL_Hs TR 9 ERL i PR AL b BT 0% 5.6 6.2 6.8 A
ILLs AN 2 i 30t PRAE 2.9 3.4 3.8 A
IL_NEG F IR E -3 A)
VhHiccup BEABT AL /T, FB BESAFAT FB M2 | AR AEHUS 3hidl e 40%
twy JL e SRR ) ( BRRBATIY gk i ) ) 80 ms
w53z
tss EE—A SW Jikif 3] 90% Vrer (0 i) Vin = 4.2V 35 5 7| ms
fesa fﬁﬁé"éﬁ%mhﬂ BUE R BRI TR] (A Vi = 4.2V 05 13 171 ms
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6.5 BAHFME (£%)
EE'TE.@}EH? TJ = -40°C & 125°C, VIN =24V, VOUT =3.3V, VLDOlN =5V, FSW = 800kHz ( B,%E”E%ﬁijﬁ% ) o %/J\{E__*D%
KB PR R 2 A P IR BB T T B (0. MR RO i AT REIR B S 8bRiE |, (NS5

5% WREHE T T
YRR
PGov PG IR - FTt Vout B HE 105% 107% 110%
PGuy PG FIREME - Tk VOUT B4 E 92% 94%  96.5%
PGhys PG LMRBIMERM ( LTHAITFR ) VOUT F4rLhi% E 1.3%
ViN PG vALID | R PG Hrt i N\ L 46 1A LH, Vey =0V 1.0
Vec_Low 7 PG Zhieh Ik 2mA L% PG 51, Vgy = 3.3V 0.4
Ipg TRARIT Bt o P PG S| R4 HLR Vpg = 3.3V 10 nA
lov RS SW AT A R R AL 0.5 mA
tp_FLT RISE PG & P55 1 REIR I ) 1.5 2.0 25 ms
tPG_FLT_FALL PG TyRe 0 H i ik 2 i ) 3 %4 120 us
FrREE
fsw_RANGE FFRARZR G B Ry 3L SYNC i 200 2200| kHz
fsw_rT1 BRINITF AR H Ry #E RgT = 66.5kQ 180 200 220| kHz
fsw_rT2 BRANTF AR B Ry W Vin =12V, Rgr = 5.76kQ 1980 2200 2420| kHz
R
ts ETHEE T IR S EN fERaM 4 28 ps
tsync_EDGE St P 5 1) 25 45 5 A TR AR T 3R ) () 100 ns
HRE
Veoor wvio |5 SW Hitk CBOOT 51 LIIHLEE |, K5 i 5% 2.1 \Y
ton_mIN e/l ON ekt s g (1) Vout =1V, oyt = 1A 55 70 ns
ton_max K ON Fikfr s (1) 9 us
torr_mIN He/)N OFF Jiko s /& ViN=4V, loyT = 1A 65 85 ns
R
Tson PR WRE T 158 168 180 °C
ThysT PR (M 10 °C

(1) SEHMARSHE BT Gk A e g . REEIK.
(3)  RREMEIFI KA TARA VI IR , FB R ER +5%. FAMRERGLM TN PEmARR. AXEZEL , HS

Be) RS FFIE FNFIA I HLI 355 o
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6.6 Gk

PR RS BOE I BAT AR AR T 1 S RS T it . ML RUAEL A T B RS DOE T Ty = 25°C 19T DL S IR R UE X 28 0
1% .

2N \ WA EXN T T
IR
] , s ViN =24V, Vouyr =3.3V, Ven = VN, Vyipoin = VouT » Fsw =
Z) <l N b
In I P N PR L 800KHz , lour = OA 10 mA
HHEE
VFB f]&klﬁ%@%‘i VOUT =3.3V, VIN =24V, IOUT =0.1A EWI"]%X_ 1 mV
VFB f/‘{}‘ﬁ:lj%}?g}z VOUT =3.3V, VIN =4V % 36V f IOUT =3A 6 mV
. V =3.3V, V|N=24V , {£ 2Alus | | =1A % 2.5A ,
Vourt 4R out oo f bs T lour 50 mV
CouT(derated) = 49 1 F
&
Vour =3.3V, ViN=12V, loyt = 2.5A , Vipoin = Vout , Fsw = 89.5%
800kHz ’
Vour =3.3V, Viy =24V, loyt = 2.5A , Vipow = Vout , Fsw = o
87.5%
N 800kHz
n prEs
VOUT =5V B VIN =24V , lOUT =25A , VLDOIN = VOUT , FSW = 1MHz 91%
VOUT =5V B VIN =36V , lOUT =25A , VLDOIN = VOUT , FSW =1MHz 88.1%
VOUT =12V, VIN =24V, IOUT =1.5A, VLDOIN = VOUT f FSW =2MHz 94.1%
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6.7 SRR
BRAESIAWHT , B VN = 24V,
4 1.01
— T,=-40°C
— TJ =25°C
— Ty=125°C
~ 3 1.005
<
= —
= 2
2 7 2
3 2 g 1 — ]
c § —]
e}
2 A 0.995
w 1
— 0.99
0 = -50 -25 0 25 50 75 100 125
0 6 12 18 24 30 36 Junction Temperature (°C)
Input Voltage (V)
VEN =0V
& 6-2. RBRHEE
&l 6-1. SCHTEBIR BRI
70 70
60 \ 60
= 50 g —]
g \ E 50
3 <
40 S
5 2 —
k) \ o 40 /
2 30 =
§ \ % 30 —
x 20 ™ Q | —
~ = _—
\ /
10 — 20
I E— — —— High-side MOSFET
0 —— Low-side MOSFET
10
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 50 25 0 25 50 75 100 125
Frequency (kHz) Junction Temperature (°C)
/& 6-3. iB1L RT HifH st & HFF oMz A 6-4. 0l 51601 MOSFET Rpsion)
14 115
12 110
2
> — 105
= X
S 1
2 08— 3 100
o) E—
% QQQ\ g
o 0.6 £ 95
= | [
= [©]
2 04 & 90 —
) —— Ven Rising —— QV Tripping
w o2l — Ven Falling 85 —— OV Recovery
) e VENfWAKE Rising —— UV Recovery
—— VEN WAKE FaIIing —— UV Tripping
0 — 80
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
5 3 a2, 5
& 6-5. fFRERIE & 6-6. HIEIEH (PG) RIE
10 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TLVM13630
English Data Sheet: SLVSFT6


https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com.cn/cn/lit/pdf/ZHCSLL8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLL8B&partnum=TLVM13630
https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com/lit/pdf/SLVSFT6

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TLVM13630
ZHCSLL8B - MAY 2021 - REVISED JANUARY 2022

6.8 HLAVRE: - ViN =12V
AR, ST 8.2,

100 15
95 Vour, Fsw
90 / — 5.0V,1.0 MHz /
1. —— 3.3V, 800 kHz ’
s 1.2 : ,
22 = —_— ... s 2.5V, 750 kHz / 4
5 - = 2 —- 1.8V, 600 kHz /
5 75 : c / b
> / 2 0.9 %
= 70+ g /
2 sl
© 60 a A
= | ~ 06
O 55 g 7/
50 Vour, Fsw 5 /
45 — 50V, 1.0 MHz S s =
—— 3.3V, 800 kHz - - >
40 2.5V, 750 kHz v-/—?‘-'/
35 —- 1.8V, 600 kHz
30 0.0
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 2.5 3
Output Current (A) Output Current (A)
VLDOIN = VOUT VLDOIN = VOUT
A 6-7. & & 6-8. TNEFERN
22 115
Vour, Fsw 105
20| — 5.0V, 1.0 MHz
— — 3.3V, 800 kHz e
Z 18 2.5V, 750 kHz 3
5 |—- 1.8V, 600kHz s 8
g 16 g 7
T / 3
S 14 caliel § o5
5 i E
§ 12 / — 2 55
— £
3 = ] < 45 Airflow
% 10 = 400LFM
o 3 SooLF
8 Nat conv
25
0 05 1 15 2 25 3
6 Output Current (A)
0 05 1 15 2 25 3 % 4 -
Output Current (A) {7 45) 64mm x 83mm 4 /z: PCB
Cout =2 x 47yF W% , 25V, 1206 4h32 R~ & 6-10. Z&TAEX
N Vout = 1.8V, Fsw = 600kHz
& 6-9. % th B R GUik ou S
115 15
105 105
~ 95 95
9 e
o 8 s 85
£ £
S 65 2 65
E 55 é 55
£ £
< 45 Aiflow < 45 Aiflow
400LFM 400LFM
3 S00LF 3 So0CF
Nat conv Nat conv
25 25
0 0.5 1 15 2 25 3 0 05 1 15 2 25 3
Qutput Current (A) Output Current (A)
PAFARHEF]) 64mm x 83mm 4 Z PCB PAFARHEF]) 64mm x 83mm 4 Z PCB
& 6-11. ZE£T/EX K 6-12. & TAEX
VOUT =3.3V y FSW = 800kHz VOUT =5.0V , FSW =1MHz
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6.9 HLAURAM: V|n = 24V
AR, ST 8.2,

100 2.5
95 Vour, Fsw
20 — 5.0V, 1.0 MHz
P — ] 20|l— 3.3V, 800 kHz
85 Vi .~ 2.5V, 750 kHz
80— z /
< 75 c
£ obf £ 15 —
>
S sl 5 /
o | @
S 60 [a}
E — 1.0
w 55 ﬂg
50 l?. //
i ot —
40 —— 3.3V, 800 kHz — |
35 2.5V, 750 kHz
30 0.0
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
Output Current (A) Output Current (A)
VLDOIN = VOUT VLDOIN = VOUT
& 6-13. 3% & 6-14. ThERFERL
35 115
Vour, Fsw 105
32| — 5.0V,1.0 MHz
— —— 3.3V, 800 kHz %
z 29 2.5V, 750 kHz 5
= e 85
% 26 2
o3 S 5
X 23 g
& 20 — | e
s 8
= 17 — £ i
3 |_—— 45 Airflow
g 14 / 35 388::%
100LFM
Nat conv
1 25
0.5 1 15 2 2.5 3
8 Output Current (A)
0 0.5 1 1.5 2 2.5 3 A8 P 3 7 =
Output Current (A) )5 5] 64mm x 83mm 4 2 PCB
Cout = 2 x ATWF % |, 25V , 1206 4h3% )t K 6-16. Z&TAEX
\ V =3.3V, Fsyw = 800kHz
& 6-15. HiH F R S0 out P SW
115
105
95
o
© 8
g 75
o
£
S 65
é 55
£
< 45 Airflow
400LFM
3 SooF
Nat conv
25
0.5 1 15 2 2.5 3
Output Current (A)
B F) 64mm x 83mm 4 JZ PCB
& 6-17. & TEX
VOUT =5.0V y FSW = 1MHz
12 HAN VY S 1 opyright © 2023 Texas Instruments Incorporated
FERLTRIR b C ©
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6.10 HAUKFE . Vin = 36V
AR, ST 8.2,

100 3.0
95 Vour, Fsw
20 — 5.0V, 1.0 MHz
94 |— 33V,800kHz
85 _“
80 Z B4
<~ 5/ < A
& y/4 S 18
~ 10 // 3 -
2 65 G /
o i @
a%) 60 / 8 4,
w 55 o
2
45 v E 0.6 ——— /
ouT, Fsw
40 — 50V, 1.0 MHz ————
35 — 3.3V, 800 kHz
30 0.0
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
Output Current (A) Output Current (A)
VLDOIN = VOUT VLDOIN = VOUT
&l 6-18. R & 6-19. ThHRFER
40 115
Vour, Fsw 105
36| — 5.0V, 1.0 MHz
— —— 3.3V, 800 kHz 9
> o
E 3 e 85
@ 2
Q> 28 [
2 o 75
m Q.
8 24 e — g e
S z
= ks
S 20 — £ i
- i
o 35 100LFM
12 o5 Nat conv
0 0.5 1 15 2 2.5 3
8 Output Current (A)
0 0.5 ! output Ggrent () 25 3 2214745 64mm x 83mm 4 7 PCB
Court = 2 x 47pF B , 25V , 1206 4p ) A 6-21. Z&TEX
\ V =3.3V, Fsyw = 800kHz
& 6-20. it s RS out » T swW
115
105
95
9
© 8
g 75
o
£
S 65
é 55
£
< 45 Airflow
400LFM
3 SoocF
Nat conv
25
0 0.5 1 15 2 2.5 3
Output Current (A)
BPESE2E) 64mm x 83mm 4 )2 PCB
& 6-22. Z&TAEX
VOUT =5.0V y FSW = 1MHz
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7 VE4N

7.1 R

TLVM13630 /2 — il 5 5 FH A 1R 02 B T AL/ B v RS B, A 3 3 36V il LIk TAF .
12V Fil 24V HUEFIEAT B . TLVM13630 Pt A 5. s e 42
J7 PO RS 3A B BRI, JF SR AR R A B S I AT 9008, kR RaE s i
HERRLFARMACIL T . B RAT EE IR | T4 55 BT () 3k S e A 2

TLVM13630 A LM F 3 RT 51 ISzl 200kHz & 2.2MHz (] gmfe T i Ja | 3F8 4 7 20 E 1)
e et P EUR R N R EMIE PR E

St AL I B AN 5] BRSNS o Al S B R T A =, TR REE S EMI

FLA S FR E 2 A A e TR AT S N RN 3 ) A2 T B K PR R b /D A AR R R R L R AR FER S AR A
B[R] 25 F1 FPWM A5 AT 78 B A G 28k Lt i R PN B 5 (1) AR

LA 18 5in T AR DX 242 ] iR 4 2D 2 MOSFET a] SZHUE B A PWM J5%

AL SRTT s AR | BERSAE 3 S AR (1% T Lt EMI

TLVM13630 HHuA 4 47 (ry DI fE , Wi LR M I R GEEK

o T R B I AR AR BT PGOOD 457 4%
« HAIRMIIREMRE R MR | Wt

- gL R IEAUE (UVLO)

- WARIFRIIAE
o PRI E S R OR S, TR S B 2 i B AR
o BT I W (R 25 P IR B ) ) B S i R
o HA BRI DR HOCH .

CHE S RE T Z SRR T AR S TP OT 6. SR E SIS AR SRR A R 7
WA ARG, WS 10,

Zas T M 5V,
5L FRILAI MOSFET |, BEW8 LA /NI ARG

fE , AR

IR 4h

=3
7.2 TR T HE ]
!JT VLDOIN Optional
O external bias
RT (from VOUT)
V_":‘ ] Oscillator Sll;gggz::for
R
RT uvLO j C
***** -1
1 } otp — VIN = Vn=3Vto36V
R
| ENT ; Shutdown o
Precision } } logic
enable for | | EN 5 Enable
Vin UVLO | ; logic
| |
| |
R
| REnB |
! ! PG ocp
"7 Pcoob
indicator PGOOD
logic s —_— Cn
W
. Power 1 =
Reer . e 22 H vouT Vour=1V1to 6V
ToVOUT  «—AAA, [] . and e i U
sense point UVLO =
control lout(max) = 3 A
oTP logic
] ocp Soft start Cour
FBB —
EN
VREF Comp | =]
PGND
» ° . O
AGND Avd — Lr
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7.3 RMETLEA
7.3.1 B NHBETEE
TLVM13630 #EE a5 N B EE FIN 3V 2 36V , il f T4 12V, 24V 1 28V #ir N\ HLIFHL A I BE TR 5 e
B 7-1 vh i JE P P L R R T SR B T TLVMA3630 H % FH i N IR FC B T A s 28 P 7 B A ook«

V|N =3to 36V
0
Precision VIN VIN
Enable UVLO
}ﬁ ,,,,, ,} CIN‘\ —_— —_— CIN2
I P PGND PGND %
} Rent § } L L
l | TLVM13630
I Optional  Voyr=1to6V
% % \E/ZC VLDOIN externa bias |Oz::max) :c;, AD
| Rens | VOUT |—e .
i g i vouT ] i Cour
,,,,,, _1
§ Rrsr I
N PG =
PGOOD
indicator RT FB
Rer AGND  PGND g Rrss
AV = AV

B 7-1. A TAEBEETEEN 3V & 36V ) TLVM13630 53 &

THHEANING | FARARE VIN 5] LAY B e 78 28 B Bl 60 28 e A h 44 Ta) AT 40V B 4axt e KAE L s . 2R VIN
S| ) B R SRS AR A X B KA EE , T AT RE 3R IC.

7.3.2 IlA%IHE B E (FB)

TLVM13630 BA 1V 2 6V KT i35 i s VE Bl . W B Mt i S 75 S s b3S | 098 Regr M1 Regg (152
R 7-2) . 18 VOUT MY St 5 FB 512 [B7EH: Regr. 7E FB 51155 AGND ( 5/ 10 ) 2 [7i%#: Reggo
Rrgg M BUEN 10kQ . Regt BIME T PME A FFER 1 115 . 38 7-1 FH T 2 Fhdar H i o S S5 b v B BHAE AN 2
W RAR . £ 7-1 I ES5 AN H B R B N EE . PN FEERERERE , HPhHETH
Vit B FE AR AL B R

(1)
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B

VOUT °

AGND
K 7-2. FB HH4 E2s

2% 7-1. *7]"\‘?& RFBT {E\ @WE@ st jﬁ]%d\ COUT

Vour (V) | Resr (k@) () | Bl Few (kiz) | COUTOMY §"F) (B Vour (V) | Rear (k@) | 2 Few (kHz) eI §"F) (ﬁ
1.0 kS 400 300 2.5 15 750 65
1.2 2 500 200 3.0 20 750 50
1.5 4.99 500 160 3.3 23.2 800 40
1.8 8.06 600 120 5.0 40.2 1000 25
2.0 10 600 100 6.0 49.9 1000 22

(1) RFBB=1OKQ°

TR, RBTREEOR , WARR B R | WO RERCR G B, ML AURFE . B2, Repr AN
KT IMQ |, BUYIZ AT S A B 25 5 2 B 5 (RS0 R o A PO ) S 05t L RELING 308 75 S22 B8 A 4 2% 18 e st
HARAT Ry o 5 BAE SRABAT LR AT RERE , [RIIN i Se 1A 4o 1 PCB HUMR A X I, A RATRENIEZER | 5Z
Be 15 10,

7.3.3 MIAHLEAR

i 2 N P 8 DR BIR A1) AR L o R S A AZ it L AT T 3 B A N S L I o T 7 45 P o 8 P 8 2 R AE TR TR S
VO AR BHIREH ST AT i RMS HLRAES . 72t 2 45 7RI HA 28 RMS . ORBI A A 4 RMS B2
PAE D =0.5 I, I A SR RMS HIGRATE (8RR -4 s —2F

2 A|5
loingms =,|D | lour '(1—D)+§

Horp

* D= VOUT/VIN = E%ﬁ% IJ_‘AI‘ﬁ_fHﬁo

HARENLT B 2 N P IR R LA R S I e nl E N P SRR A N PR AR SR it o A RN FELIER S S0 LR Y
TEOLT |, N A AE D B b AR BN (loutr - i) MR , JFE 1 - D WIRE IR N I -
DAL, AN P2 i 2 A% S - G PR 5 T e IR A D7 IR o TRIUE SRR B HL S PR R L 5 1P Tl = A U
. 5 ESR MHRKLUM B &, JiEa 3 AT L4 H s sl S0 B SR A

)
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AV = T R Cn +loyt -Resr
SW “VIN (3)

JIRER 4 45 W T REE BRI R A

D'(1_D)‘IOUT
Fow - (AVin —Resr “lout) (4)

Cn =

N l:'j
© AVN REHIA SO R .

TLVM13630 & Z £/ 2 4> 4.7uF PR N LA . T U B 2 W B0 v T RV B A ey o o P e R L R 4o B
THRBESUR TR TT R 5 A R BRI 2 4, PR A AR O R AR SR O T — MR LI . BT BES
FIREOR I N P BE 7 ZEAUAM I LA o N AR 1 P SR A IR T i RN L IS o O 17 32 g e Pl 7 8 P
B, TIPSO F R P U U BOFRZ DA . R 7-2 S IR 70 R E i R AR SR

R 7-2. FEERBNBES

A SR
1 =R
BEpiRE () B R BAEHS ShFERF B (V) Eg(ﬁ: )<2>
TDK X7R C3216X7R1H475K160AC 1206 50 47
Murata X7R GRM31CR71H475KA12L 1206 50 47
TDK X7R CGABP3X7R1H475K250AB 1210 50 47
Murata X78 GCM31CC71H475KA03L 1206 50 47

(1) AREEMER. MRS . RoHS FIEHPRE A AR P SIE S HIfE LEER , WA NBERONR . WSWZ =770 % 77

9,
(2)  HREHUAHA (UM W E AR | AR ) -
7.3.4 WA

71 FIH T TLVM13630 T i s /Nt A B A P B B LA I, 0 25058 8 EL UL Ot B A I B AR A R S o %o
TR A, BRRT HUE BN A TR S B ERUE (5 5 F A K SE b Rl 2 [ A2 5

A INET Courguing FIFINRLARS , R AT DUZH AL, Ik ESR RAM A H KA & . A RN 7300
DLk AR ERIIR |, SR 7-3.

R 7-3. R L RS

‘ N AR

GEmR) BERH BULE AR T BT
TDK X7R CGA5L1X7R1C106K160AC 1206 16 10
Murata X7R GCM31CR71C106KA64L 1206 16 10
TDK X7R C3216X7R1E106K160AB 1206 25 10
Murata X7S GCJ31CC71E106KA15L 1206 25 10
Murata X6S GRM31CC81E226K 1206 25 22
Murata X7R GRM32ER71E226M 1210 25 22

(1) HRUEPHI. PR . RoHS FIEHAPRAE UL AR F T A 8 HE T 28R | G R A RN . B0 =070 % i 7
W

(2) B (IR L AR | AR R ) .
7.3.5 FFXHE (RT)

TLVM13630 [T IHi% 5 E A 200kHz £ 2.2MHz. B 7E RT 5] IA1 AGND 2 [8)7ZE# — P HIEE (Rr7) , AL
B B IR R . al UMEH R 5 SRIFR TR AR A M) Rer 8, BREEENE 7-4 ik, HEE , &
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E S Ve ] ) R BEL % LA T RE & R AR AR 5 W o X AT IEAE RT 5 B s e i AR $ 0T BRI R AR R AMIEAT . 152
1012 5| BV K 45 5 DASE A R4

W ZBUARE BT (¥t F R B B R MR . TSR T4, DL T fE Rer HBME , DLRAESS € T OGP R LA Ay
RN SO YRR Y R Y L

Rgr [kQ] = _ 1346 44
Fow [MHZz]
®)
R 7-4. FFRPR 5 H K KRR (lour = A)
ViN =5V ViN =12V Vin = 24V ViN = 36V
Fsw (kHz) | Rrr(kQ) Vour T (V) Vour Y5H (V) Vour fEE (V) Vour Y&H (V)
B/ME A /M BokfE B/M BAfE B/ME oAl
200 66.5 1.0 2.0 1.0 2.0 1.0 1.5 1.0 1.5
400 33.2 1.0 3.0 1.0 4.0 1.0 3.3 1.2 3.0
600 221 1.0 35 1.0 6.0 1.5 6.0 1.8 5.0
800 16.5 1.0 35 1.0 6.0 1.5 6.0 25 6.0
1000 13.0 1.0 3.0 1.0 6.0 2.0 6.0 3.0 6.0
1200 10.7 1.0 3.0 1.5 6.0 25 6.0 3.5 6.0
1400 9.09 1.0 3.0 1.5 6.0 3.0 6.0 4.0 6.0
1600 8.06 1.0 3.0 1.5 6.0 3.0 6.0 4.5 6.0
1800 6.98 1.0 3.0 20 6.0 3.5 6.0 5.0 6.0
2000 6.34 1.2 25 20 6.0 4.0 6.0 55 6.0
2200 5.626 1.2 25 2.0 6.0 4.5 6.0 - -
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7.3.6 B H ISR (EN) 1 V)y UVLO

EN 3% TLVM13630 #24Lk 25 T ekl Tt . EN/SYNC 5 i Fld BB i | IF B Viy & T 2/ S )
)5, S FiRIEAT. fFHE TLVM13630 B A 7 et EN HHEGEE S VIN. HEAE Ry TLVM13630 & Vi
T HERTAEEE AN RS . B2, B2 NHMZE T’ 7-3 HRT R RE ) T as M4, 120245 0] i@ 578 % 4
ANRJESE (UVLO). X a] HFif ezl | Bk 5 Kb N B 45 e &1 A I 3507 e 30, oo v s W 0 FEE i P
FIRAE . AT LME AN S RIS RERN , W TFa FIoCisi i |, LA S R GEm) 42 i sl fh g

Vin .

VIN

Rent

EN

Rens
AGND

7

& 7-3. f#F EN 5| K VIN UVLO

LM 772 6 KI5 Reng.

Rens [kQ] =Rent [kQ] )

VEN_RISE |:V:| ]
VIN(on) [V:I - VEN_RISE [V] (6)

He

* Rent WHLTE N 100k Q ©
. Ve 1.263V (L )
* Vinony 2 R S A B .

7.3.7 BBIRIEH IAVLEE (PG)

TLVM13630 2t PGOOD {55 LAk b th i 5 AT IR 40 T A2 R Y Fl A . PGOOD 5 5 FH - SE B I ilfe e 0 4 1) i
AR SR ORI EUR BN iR 2 S ol HE R E ) PGOOD RIMER , PGOOD 5 il A2 A I H . BATR
WIa) 2 R AR XA L

o arfE S IR

© LEHJE PRI

o LRI

o IEFRBIHIE ke e ORIk B AR e R

T g A R I LEAE 2 B AT 7 % 2 1 IR S0 0 it U R R R (G <120us ) RS I BT IR R

PGOOD AFHRAI  WRIBL LR BMERETAT 20V WANGR. LHRRNANEEY 100 2
100k Q. 4 EN SfSi | b oM IR . 7 EN MIRRCPI | HEEARE KT 1V (SR ) |
ﬁEﬁ%&ﬁ%%ﬁﬁoE%PG%%ﬁ?%%&%ﬁﬁ%ﬁﬁ?ﬁ%(@@74%r)&ﬁﬁﬁ&%?ﬁ%ﬁ
Wit
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VIN(on) =139V
V|N(0ff) =10V
Vour1 =5V Vourz = 3.3V
Ruvi T .
1MQ PG PG Rres
Reg1 Rec
14] EN 40.2kQ 100k ——{14] En 23.2kQ
Ruvz FB [10] 1V FB Y
100 kQ
Rra2 Rere4
10 kQ 10kQ
N
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG

& 7-4. f#F PG 1 EN ff] TLVM13630 I 53] sz o

7.3.8 A& LDO. VCC #yHi#1 VLDOIN %A

TLVM13630 HA A #B LDO ROyN Bt . VCC 512 AHS LDO [ttt . tb 5l BIAS AT 9o il e B it
Mo fEZ 5] I AGND 28523 S F 5B A B e — A 1 u F U A4S . 1i520N#K VCC 51 Bk e 1% &
Hh

VLDOIN 5 f#i& A # LDO FIrlEsN . B —Arlik 0.1uF 2 1pF fL5T A o8 Mz ol i | DA s it

LDO @it bL F AN Az —7r4 VCC HE : Viy 28 VLDOIN %A . 24 VLDOIN # sk T 3.1V i, LDO
Vi . 24 VLDOIN &35 T 3.1V (LR, LDO %#i A H VLDOIN fftH# . VLDOIN H JEXNFUET Vi Fl
12.5V,

VLDOIN #i N\ B 7EFEAL LDO Th&45FE. LDO Th&EFFEN :

PLpo-Loss = Itpo * (ViN_Lbo ~ Vvee) (7)

LDO ydn N Fa A i FE U 2 2280k, $R LA A LDO i FELIA S 7= A I B AR B K . VLDOIN $ A2t 7 —A>
LI, Ay LDO #RAMICT Viy IHLE , ATk LDO i\ Hi e 5 %t U 1R 22 (B IR FRAIR D 3R 48 . il , 4R
LDO HIRAERFEME . Viy =24V H Voyur =5V %14 A 10mA |, Il VLDOIN i ) LDO T4k A 10mA x
(24V - 3.3V) =207mW , 1fj 24 VLDOIN #4Z £ Voyr I, TIFEMHFESE T 10mA x (5V - 3.3V) = 17mW.

RGP SRR T, FERMIRTIE R, POy LDO AR/ SR IT & I 70 LU e TR
w o, RTHUME R, RO R, LDO MR . 2 Viy » Vour I, BT HEZEE R, BRI BN
2.

7-5 575 7 VLDOIN HIAS Al A FLTE 3t FL I () S0 2 R T
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Efficiency (%)
3

68
VLDOIN

66 33V

64 5V

62 GND

60

0 0.5 1 15 2 25 3
Output Current (A)
VIN =24V VOUT =5V FSW =1MHz

ILDO =10mA

& 7-5. i@ VLDOIN L33k R F (VOUT = 5V)
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7.3.9 LR (OCP)

TLVM13630 18 FH U {F H Ja5 H 9 1 328 ) S R 9 PR 1) R SR 975 1k tH st A o AN T 5% ) 30180 2 FL U 5 L PR
BE AT L. R DT |, i R S PR

TLVM13630 278 K A Witk #00 R TS S fR g . FERrSapi=l R | BE 83 7E TLVM13630 Bk 221 s sl 2 /1
KAFE IR TAE 80ms (ML ) o W R i el B SRR DA ARAAAE | MW RS B , H RIS L k.

by g 2 2 PTG ™ B S R S 1F R I THAE |, B b 24 id BRI 32 B R IR T . WS FERR S, 2R RS Bk R IR H
1B1T .

7.3.10 Hokkr

PO e —FhEE R B AR TIRE |, T PR 4505 3 B 1k DR AT R IR . 45 IR AR 168°C (MR ) I,
KW Thfe S oW et | LT IEHE— D D) R FERONNR TF . SIS |, IR TRIT , 445 IR R E 158°C (ML fy )
i, TLVM13630 22 E# fa 5.

7.4 BT

7.4.1 WS,

EN 51 TLVM13630 =4 e Hl hat. 24 Ven KT 0.4V B |, Z8F4 T Wiz, P& LDO FIFFkia
JEZ Y. KW NI N B SR E 0.6 n A (MAME ) . TLVM13630 i K W R AR a4
HLURA T3 UV RME , AR 28 PR 2 TR AS

7.4.2 FEHUBER

W LDO MfEREBIMEMR TR E 8 A B . 24 Vey T 1.V (KMl ) IR HART 1.263V ( HLAUY ) kG 55 08 it R AE
i, ES LDO ¥ Sl I EHEAT IR . NEF Voo & T3 UVLO B )G |, MR ik S8 . 7F Vensyne THER
ERERME A L2280, A2 | I e E R R A .

7.4.3 BITHR

VN 1 Ve @ TAEOGBME B AEE SR 24T, TLVM13630 A T AT 2 s 47 I & 5 752 EN 5l
FRBERER Vi, SRRERT DAL DN AR i\ H s e /N J 3l L S I S B B R 3
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8 L AN SE it

&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

TLVM13630 H RSN eE |, RIA] SElks o vE B ) i i s Fe il et s . F— WA TH TERE
TLVM13630 HJEHEH S #E . v 7 inemfEtb sttt 72 , WEBENCH® 7828 #0414 ) H A sl se B s ik Fll
BRI RE | PAAT M55 o B 1

WIRTATIA |, TLVM13630 84K, T JLI Al 3k T8 LA & R i Eok , KP4 -

o ELA IRV ThRE RS 55 18 GE i

* SMFEI UVLO

o SW i A EZEEAA

o HUHIE fEn g

DLR R (1 8 HL B B~ T TLVM13630 3& FH T 22 RS2 FH FE 48] £ 1 Bk 1

8.2 AN F

DL S B0 7 FH 7491 DA A2 S 30 TLVMA13630 (18t id #% .

8.2.1 #it 1 : EHTILWNAK 3A FP % ERERS

8-1 LR T IFRIHR Iy AIMHZ 1) 5V 3A FEIEAR S iR B - Bl et ARG AN L O 24V, 13k Q [IH
PH& Rer # B HIZTIFRMEBE N IMHZ. — AT SYNC S A5 5 STRAE O IXANRE E BT BT R A

V|N =24V
0O
ViNen) =6V VIN VIN
Vinefy = 4.3 V 1 e
! 4.7 yF
| Rear PGND PGND
| 374 kQ =
| TLVM13630
I Optional Vour=5V
| EN VLDOIN .
} external bias IOUT(max) =3A
| VCC P ’
| Rens VOUT _I O
I
; 100 kQ VOUT Cour
L] 2 x 47 uF
§ Resr
N PG 402kQ —
PGOOD
indicator Rl FB
Rrr AGND PGND Ress
13 kQ 10 kQ
NV =

& 8-1. R R A

8.2.1.1 & ER
X RG], R 8-1 thAI S HUE N ASH, JF I Y 8.2.1.2 T I R HEAT A
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& 81. WitnhisH

BitsH it
IO\ HLE 24V
S e 5V
it e 0A % 3A
FFSHiR 1MHz

R 8-2 24t 1 P ISR D R Gk AR 2 AN R AR ARG O o R o FH 4 Ml s ) B 2 A S B
& 8-2. MAIHEE 1 IYRHE B

SERRR | HE e w0 BERE
, Taiyo Yuden UMK325B7475KN-TR
Cinis Cing 2 4TF, 80V, XTR , 1210, & TDK CGABP3X7R1H475K250AB
4.7uF , 100V , X7S , 1206 , & MuRata GRM31CC72A475KE11L
‘ Murata GRM32ER71A476ME15L
Couti~ Coutz | 2 |47uF , 10V, X7R, 1210 , F& AVX 12102C4TOMAT2A
1uF , 16V , X7R , 0603 , i MuRata GCM188R71C105KA64J
Cvee 1 1uF , 16V , X5R , 0402 , Mg Taiyo Yuden EMK105BJ105KVHF
Us 1 |TLVM13630 36V. 3A [l ERi b M ES (T1) TLVM13630RDLR

(1) WEBR =78 5 5 7.

WS, TLVM13630 1k B 7E T S MAME oM R4S T IEH BT, BE |, R BRAMEE S —E0E
i AT T

8.2.1.2 £ i L2

8.2.1.2.1 {fiF WEBENCH® L EfIg 4 it &

A bAL | {8 TPSM63603 #3114 31t i)y WEBENCH® Power Designer €)% & #1115 % .

1. ERBANRABE (ViN) -~ S EE (Vour ) A IR (lout ) Z3K.

2. [FHMmAABER/RAZ TS E, WRCR. 2R,

3. KA T SN A RS (T1) HA T AT B vk J7 R HEAT EL AL

WEBENCH Power Designer $2it 7 @ Hl| R |, 3+2' %1 7 LR A Aot D5 i kLS .
EZHIEH T, AT PL R #AE

o BITHAMGE , WEEBIIE LK B RE

o IBATIVEREVTEC , TR FEERMCAMERE

o B ) R B AUA R 7 R BAH ) CAD # S .

o ITEREIT T ER PDF 45 3 5 RIFE L=,

£ X WEBENCH T_H 3405 8 |, 16151 www.ti.com.cn/WEBENCH.
8.2.1.2.2 M AERE &

TLVM13630 #5140 i L A i — > ra B2y 85 AN RIS . Regg HIEZIUE N 10k Q o Regg MIEFTELAAER 7-1
U PR B A A 8 THA

(8)
XFF AT BV f it HUE |, %A I HEY 40.2kQ . N Repr RS (AT AR HE(E 40.2k Q .
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8.2.1.2.3 JT iRk &

FRvESa b H T S OT SRR e R 7-1 Fh3R 3. T 5V i , BT EE N 1MHz. S5 LR % E N
1MHz , iE7E RT 5| A1 AGND 2 |8 —4 13.0k Q FEFHSE,

8.2.1.2.4 A\ BIET

TLVM13630 FEE /D 2 4~ 4.7uF BER N . 75 20 BA 2 04w B A 1w i i b S s 4 .
N HEL 2 38 1) B TR 25 2 Db 200K T B KB N L S

HeEF AR T A 4.7 uF. 50V, 1210 45 RS HIFE S A 2 .
8.2.1.2.5 A A AR T

XF 5V #irth , TLVM13630 f5 2%/ 25 u F A 8 A A REIER 81T (1BSRE 7-1) . FEMHEE L%
A HE RN R PR T P S T R R A . AT DA AT ) HH AR DA R S0 R B T B B A R 1 N
Hi.

MR REERE T A 47 nFL 10V, 1210 452 RT R R A RS , HEA W AAE 5V N 298 48 uF,
8.2.1.2.6 HifthiEiz

* J VLDOIN E#%| VOUT LIRS R .
« f£ VCC 5| {if1 PGND 2 [AJJ{ & —/> 1uF HLARS |, L EEimgstt.
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8.2.1.3 Wi 4k

%EIE%%TE% , 7I§)H\IJ V|N =24V, VOUT =

5V. IOUT =3A H FSW = 1MHz

&l 8-2. B3l

% EN (5 V/DIV) L EN (5 V/DIV)
? &
VOUT (5 V/DIV) et VOUT (5 V/DIV)
PG (5 V/DIV) PG (5 V/IDIV)
Ha 21
2 ms/DIV 500 ps/DIV
VIN =24V VOUT =5V VIN =24V VOUT =5V

& 8-3. MWk

VOUT (200 mV/DIV) | %
5v

'

i

I0UT (2 A/IDIV)

5V

VOUT (200 mV/DIV)

A

7~

IOUT (2 A/DIV) l'

50 us/DIV

[

V|N =24V VOUT =5V

50 us/DIV

Fsw = 1MHz VN = 24V

Vour =5V

Cout =2 x 47uF

& 8-4. E RS (0A Z 3A, 1A/us)

Fsw = 1MHz
Cout =2 x 47uF

K 8-5. MBS (1.5A £ 3A , 1Alus )

VOUT (200 mv/DIV) [\,

~ .

50 ps/DIV

I (
IOUT (2ADIV) |

M

VOUT (200 mV/DIV) g

IOUT (2 A/DIV)

50 ps/DIV

VIN =24V VOUT =3.3V FSW =1MHz

& 8-6. MBS (0A = 3A, 1A/us )

COUT =2x 47}JF

VIN =24V

Vour = 3.3V Fsw = 1MHz

Cout =2 x 47uF
B 8-7. #1457 (1.5A Z 3A , 1Alps )

26 IERXXFIRIE

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TLVM13630

English Data Sheet: SLVSFT6


https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com.cn/cn/lit/pdf/ZHCSLL8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLL8B&partnum=TLVM13630
https://www.ti.com.cn/product/cn/tlvm13630?qgpn=tlvm13630
https://www.ti.com/lit/pdf/SLVSFT6

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TLVM13630
ZHCSLL8B - MAY 2021 - REVISED JANUARY 2022

&l 8-8. #& & , Viy = 12V. Vour = 3.3V, Fgy =
1MHz H. IOUT =3A

8-9. #48 & , Viy =12V. Vgour =5V, Fgw = 1MHz
H lout = 3A

&l 8-10. # % & , Viy = 24V. Vour =3.3V. Fgy =
1MHz H IOUT =3A

&l 8-11. #& & , Viy = 24V. Vour =5V, Fgy =
1MHz H IOUT =3A
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8.2.2 #it 2: BF -5V HHKRHEEEFA ERES
Kl 8-12 R TIFRIFE N IMHz 1) - 5V AR IS/ TH B R R 28 10 BB I . %o s N\ FEL IR YE O 12V &

24V,
viN+ 3 .
Cins l VIN VIN
= ViNen) = 8.9V
Vin=12V to 24 V10 uF e =85V ~ Cni o
‘ w 4.7 yF 4.7 uF
VIN= RenT } PGND PGND
— 604 kQ | _\VOouT -
| TLVM13630 vour
! Optional
T
|
|

ENN VLDOIN external bias

vce VOouT . b
Ree 21 e L 1 L
100kQ < 17V —— vouT 1 oo | =

****** } 1HF 2 x 47 pF | } Vour=-5V
§ Regr | | loutmay =-2A
- rc 40.2 kQ » L7 vouT-
RT FB _VouT Optional
Schottky
Rrr AGND  PGND Ress Diode
13kQ 10 kQ
-VouT

& 8-12. Hz FHEE

8.2.2.1 #i-ER

ST RG], R 8-3 thal S EUE NN SEL , %R 5 8.2.2.2 it FEEAT A
# 8-3. WilmhsH

BB (N
HNHUE 12V & 24V
T -5V

i HH HLIA 0A % 2A
TFRARR 1MHz

R 8-4 fRfit 1 PR D) R P TTAE LA L A BRI A (R B D o LT 4 P e ot R AR A5 S
K 8-4. NFHLEE 2 HIWPEHE #

SERRFT | HE A () BERS
‘ Taiyo Yuden UMK325B7475KN-TR
Onro O | 5 47TWF, SOV, X7R , 1210, K%t DK CGABP3X7R1HA75K250AB
" 474F , 50V, X7S , 1206 , i MuRata GCM31CC71H475KA03K
‘ Murata GRM32ER71A476ME15L
Court~ Courz | 2 |47yF , 10V, X7R , 1210 , Figks AUX 12102CATEMATA
Cvee 1 |[14F , 16V, X7R , 0603 , % MuRata GCM188R71C105KA64.
Us 1| TLVM13630 36V 3A 5 Kk fi b A (TI) TLVM13630RDLR

BIREGHITL , TLVM13630 #iHk B 76 T &M AMBIC M KRGS H R IEHIE1T . B2, BRI HAME BT — & i )
Bt AR AT TR
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8.2.2.2 JE 1L FE
8.2.2.21 M EERE S

TLVM13630 #44 ftyfgn t mi i i — > B BH 23 I 28 AN B 5 . Regg FIEEUE Y 10k Q o Regy HIAE AT LUAE I 75
9 1

9)
TR -8V fli i, £ FEI 9 HIA Vour MZEXE 5V, il i% 24 :Ua] IS HHE Y 40.2kQ. 4 Regr
WP eI I W] AR HEME 40.2kQ .
8.2.2.2.2 IBB B K#iH iR

'Tim TLVM13630 #%Hﬂ I1BB fﬁf/\ , ﬂiimﬂgiﬁtﬂ EEJ)ﬁ% IOUT(max) = ILDC(max) X (1 - D) , ﬁ;EP ILDC(max) =3A %
ZAE A E B, T D = [Voutl / (Vin + [Vourl) B 525, Bk, 24 Viy =12V H Vout = -5V I, &K
it IR N 2.1A.

8.2.2.2.3 JFRHi R
B RANFE W E N IMHz |, 1EIRIE 2R 5, FERELR) RT 51 A1 AGND 5| 2 8 ZE#HE—/™ 13.0kQ AEHES.
8.2.2.2.4 M\ A S ERY

TLVM13630 75272 VIN 311 PGND 312 [i] ST f FEIE BLURRORL BLIEBE S > 2 4 4.7 u F G700 A P 25
2 P FLAT 2 0 o BP0 2 0 R P R 8. ESOARMRHETHE LT b | B9 VIN 1 PGND 5110
Z MRS T Viy + Vourl-

IR TP 4.7uF . 50V, 1210 4h58 R & L 2 2% .
8.2.2.2.5 HyH{ HLZF A8 Y

TLVM13630 5%/ 25uF KA Rt A A BEIEH 1847 . 75 BAE M B 2 08 AU L AR 2 10 e ot o P e 2 v
Bawo A LAANINAAT o 7 AR SO i IR B T HA RS S B SR B

R REIER T A 47 uF. 10V, 1210 4h5e RSHRE A RS , HE A ATIE 5V 248 48 uF.
8.2.2.2.6 Hfthf:
1E VCC 5| JIf1 PGND Z [H & —/™ 1uF HELS |, JFEHFEIE .

IBB $H M A 2P S AR B NN LR S TR AR b, (H2 , XHF -5V firll , EASHBERET , Kt
POREANAEE R OEZN S nIA= Al Y N

TE MBS SR E | BN A S Cn A A 3S Cout W BAZER NS & AR BRI VN 8 28 BT Tk S5 0 1)
TERAZ TR A TR 2% o LK 5 80 o tH PLIE B R 2R0E | ZRIETTRE S T k. fEXMBEN T , aTLIE -
VOUT Al GND 2 [f] 22 %5 — N Al 3 ) B 4 0 (& 8-12 o ) SRaH % oo

£
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TLVM13630RDHR ACTIVE BOQFN RDH 30 3000 RoHS Exempt NIPDAU Level-3-260C-168 HR ~ -40 to 125 13630
& Green

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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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PACKAGE OUTLINE
BOQFN - 1.9 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

RDHOO030A BOQFN - 1.9 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,

number SLUA271 (www.ti.com/lit/slua271).

see Texas Instruments literature

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
RDHOO030A BOQFN - 1.9 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 27 & 30:
94% PRINTED SOLDER COVERAGE BY AREA

EXPOSED PAD 28 & 29
87% PRINTED SOLDER COVERAGE BY AREA

SCALE:15X
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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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