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RME BONE XA
VIN1. VIN2 % AGND. PGND -0.3 42
RBOOT % SW -0.3 5.5
CBOOT % SW -0.3 5.5 v
VLDOIN % AGND. PGND -0.3 BMA (Vo + 01'2 ) v
AL EN % AGND. PGND -0.3 42 v
RT % AGND. PGND -0.3 5.5 v
FB %z AGND. PGND 0.3 16 v
PG % AGND. PGND 0 20 %
PGND % AGND -1 2 %
VCC % AGND. PGND -03 5.5 v
it ek SW % AGND. PGND® -0.3 42 v
VOUT1. VOUT2 % AGND. PGND -0.3 6 Y
LW/ PG 10 mA
Ty 45 -40 150 °C
Ta R BEIR -40 125 °C
Tstg laeeaiyiy -55 150 °C
W i o R4 5 U 250 °C
FOVF I B K BT AR 2 3
PR S) Mil-STD-883D , J5i% 2007.2 , 20Hz & 2kHz 20 G
Bl i MIL-STD-883D , 77i% 2002.3 , 1ms , 1/2 IE3% , B2 500 G
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Hofh 26T BERS IEWIBAT . WIRAE BN E A IME AL LR R AHVE [ VAR NN | S RA SRR IEWIEBIT , XA REXH M
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(2) BLSIE EATREBLEL PGND i 2V, HVIN & 2V BUFLE , #F8[E] < 200ns , 4%tk < 0.01%.

7.2 ESD &4
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V(esD) el e — Vv
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(1) JEDEC 3(fF JEP155 51 : 500V HBM W] sLHL/EbniHE ESD & HlRFE T % 245",
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FRIEEHT Ty= -40°C £ 125°C ( BRAEAH W ) »
B/AME FRRIEL BAE FAfT
HINHLER VIN (e 8h i\ L L ) 3 36 v
I VLDOIN BAME (Vi ; v
i L vouT® 1 6 \Y,
6 HH LA IoUT® 0 6 A
iR fow M1 RT %8 200 2200 kHz
NGV} PG 2 mA
Tt R PG 16 v
Ty TARGSR -40 125 °C
Ta TARREEIR -40 105 °C
(1) EAETIEAT , f RN EZE R T,
(2)  FERTFIRAMEAN B AR B NI AT |, e RFF S HIR M RE S . HREANE R |, B30 AAFF M 5857
7.4 AdERERE R
- RDL (QFN) -
WIEPVN 20 ﬁ\glw \
RoJa LRI (TLVM13660 EVM) 22,6 °CIW
Roua SEEIRBEHHE @) 33.1 °C/W
b7 SRS % ©) 1 °C/W
b 255 BRI S 4 4) 12.3 °C/W
(1) AXHERIBRMEZ(E R |, SR EEEAIC H LR NS .

@)

XATBEME R o yao

@)

Pois + Tr 5 Ht Ppig asfF RAERUK DI Z | Tr 2 8401 THAT AL -

(4)

Pois + Tg ; Hh Ppjs 8RR DI % |, T REESMF 1mm BB AR FTERSE .

SEEINEIE R ya G T EIRIB B EAE 20z A B RNRA M DIRER 75mm x 75mm Uz PCB 8% 4. #SMH< A PCB 4
f#/1] JESD51-2A (%5 6 A 7 & ) hPridiD8R , AN GETURRAES L (b gr) RAEFELR G PSHFRGHE (Ty). Ty= byrx

i) JESDS1-2A ( %5 6 TMIZE 7 & ) kI ER |, WA S BHRAESESH (b jg) RAFHLRGE P EMILER (T). Ty= bygx
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7.5 RSRFE
BE'TE.@}EH? TJ = -40°C & 125°C, VIN =24V, VOUT =3.3V, VLDOlN =5V, FSW = 800kHz ( B,%E”E%ﬁ%% ) o %/J\{E__*D%
KB BRAR A 28 A R T MO E 1. SR RO i T AT REIR B S 8bRifE , (NS5

¥ \ WK T T

LR LR

Vin — )ﬁi)jﬁﬁ ( 7E lout WEFEWN ) 3.95 36
IBITJE (1E loyt TEFIA ) 3 36

VIN_HYs R 1

lo_vin NS TAERR (AR Ta=25°C, Vgny=3.3V, Vg = 1.5V 7 uA

IsDN_VIN VIN Sl 45 B it Ven =0V, To=25°C 1 pA

i

VEN_RISE EN & _FF-BI{E 1.161 1.263 1.365 \Y;

VEN_FALL EN HLE T P4 AR 0.91 \%

VEN_Hvs EN s JEiR 0.303 0.353 0.404 Y

VEN_WAKE EN i {6 0.4 \%

len EN (4 NI (( JEIFK) Ven =3.3V, Vgg = 1.5V 10 nA

ten EN & B F B TP R AE IR TF4R(1) 0.7 ms

VCC A# LDO

Veo S LDO VCG B 3.4V < Vy pon < 12.5V 3.3 v
Vvipow = 3.1V, JEJF% 3.1 Y,

Vee uvio VCC UVLO EFFRERIME Vvioon <3.1V0) 36 v
Vin < 3.6V 3.6 Y

Vee_uvio_Hys | VCC UVLO iR ) BEHAEF Vee_uvio 11 v

lvLpoiN VLDOIN 5l A ( AEFF% ) @ Ven =3.3V, Vgg = 1.5V 25 31 pA

R

Vour A A Y 7E lout YA 1 6

Ves AR HLE Ta=25°C , loyt=0A 1.0 \Y

Vrg_acc 5 e T:I'S\X': z%dﬁlkﬁz' Vour =1V, lour =0A , 1% +1%

Ve AR R Ta=25°C, 0A < Igyr < 6A 0.1%

Vrs RN R Ta=25°C, lour = 0A , 4V < V| < 36V 0.1%

IFB FB ¥ N\ B Vg = 1V 10 nA

CURRENT

lout it ELR Ta=25°C 0 6 A

locL iR (DC) BRI 8.3 A

IL_ns e I 2 B BR A i %5 LI 0% 8.3 9.3 10.3 A

IL1s JEAMF G L i PR 6.5 71 7.7 A)

IL_NEG Bt I PR B -3 A

Vhiccup WM 2 0T, FB R SAHY FB 2L | REAEHE s 40%

tw FER SR A (BB BhATY < mpE ) ) 80 ms

L0zl

tss MEE—A SW kit 2] 90% Veg BB ] Vi = 4.2V 3.5 5 7 ms

tssp ﬁﬁgﬁm?ﬁw B BRI 1) (SR 4 Vpy = 4.2V 95 13 170 ms

BIRIER

PGoy PG LIREIME - 7t Vour AR E 105% 107% 110%

PGyy PG FIRMIME - Tk Vour A4 i E 92% 94%  96.5%

PGhys PG WIfERH ( LTHRIRRE ) Vout B HE R E 1.3%

ViN P vALID | R PG % th (i N LR 46 uA L4, Vey =0V 1.0 \Y

VeG_Low PG 1% B F4i i & 2mA L% PG 51, Vgy = 3.3V 0.4 \%
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BE{E@}%{F‘ TJ = -40°C & 125°C. VlN =24V, VOUT =3.3V. VLDOIN =5V. FSW = 800kHz ( B%jt%ﬁlﬁ% ) ° %d‘{ﬁ*ﬂ%
RABBRAE A L 2L P R R B T E ) . IRUE RN i W REIA RIS Hhe il | (VS %

2H PR BAMAE  HEMH R B
lpg TPt e B PGS N FLR Vpg = 3.3V 10 nA
lov AT SW AT LRI T B i 0.5 mA
tpc_FLT RISE PG =i B P55 IR E IR I (7] 1.5 2.0 25 ms
tpc FLT FALL PG IhHEMI T UE I A8 7] 5 %L 120 us
FERITRR
fsw_RANGE G H RT 8 SYNC k& 200 2200 kHz
fsw_rT1 BROAFF RS Rer YE RRgr = 66.5kQ 180 200 220| kHz
fsw_rT2 BRINTF ISR B Rer Y€ RgT = 5.76kQ 1980 2200 2420| kHz
R
ts FTHBEUF S EN RO 4 28 us
MERY
Veoor uvio | CBOOT 51l AN T SW. H K 5 b e T 56 (¥ v 2.1 \%
tonmin) B/ ON ki g () Vour ~1V . lour = 1A, RBOOT &2 55 70| ns
ton(max) 2K ON Jikof e BE (1) 9 us
toFF(min) e/l OFF kb 5 & g'ggg.}l lour = 1A, RBOOT il 65 85 ns
#kW
TsHp AT () T A 158 168 180 °C
TsHD-HYS SEWTIRHE () 10 °C

(1)  ZHmMRSHR s gk AE IR E . REE K.

(2) £ V=3V KRR AN,

()  IXAFMAEIFIZA T AR AEVIHINAL AR IR , FB B ARFRERK) +6%. FFAR ARG TN )
BSECTWNGER

7.6 RS
DR SR 0@ I T EL A AR T (8 ) S0 7 AT E K o R 9 () A U@ T T = 25°C M. B2 IR TE v A i e 4
1.

X \ FUAAAE | miME s BAE| R

IR
In FOEM IO Al |Vin=Ven =24V, Vour = Vuipow = 33V, Fow =750kHz , lour=0A | 15 [ A
SRR
AVourt | SEkiEEsR Vin =24V, Vour = 3.3V, loyr = 0.1A % 6A 1 mv
AVoyre | RIERER ViN=4V & 36V, Vour = 3.3V, loyt = 6A 1 mv
MVours | st ;/cl)Nuzew . Vour =3.3V, £ 1A/us F loyr = 1A & 4A , Cour(derated) = 100 mv
L ES

Vin =12V, Vour = Vyipoin = 3.3V, oyt = 5A , Fsy = 750kHz 91%

ViN = 24V, Vour = Vyipoin = 3.3V, oyt = 5A , Fgy = 750kHz 90%
n Vied ViN =12V, Vour = Vyipoin = 5V, lout = 5A , Fgw = TMHz 93.2%

ViN =24V, Vout = Vyipoin = 5V, lout = 5A , Fsw = TMHz 92.2%

Vi =24V, Vout = Vyipoin = 12V, oyt = 4A , Fsw = 2MHz 95.6%
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7.7 AR
FRAESA W, S0 VN = 24V,
4 14
— T,=-40°C =
— T,=25°C =)
— T;=125°C :C'
z 3 g 12
3 3
= (&]
8 2 E 10 — [y
g S L —
2 1 :Cg 8
w1 s
2
/ §
0 // 6
0 6 12 18 24 30 36 -50 -25 0 25 50 75 100 125
Input Voltage (V) Junction Temperature (°C)
Vensyne = 0V Vioow =5V
B 7-1. M7 YR B & 7-2. JETF R YR BRI
1.01 11
—— Peak
— Vall
10 alley
1.005
S <9 —
S E
£ 1 | — — 4 8
g — <
B :
* 3 7
0.995
6
0.99
-50 25 0 25 50 75 100 125 S
Junction Temperature (°C) -50 -25 (?J " 2?_ 5(t) ( C7)5 100 125
unction Temperature (°
A 7-3. RIFHE
7-4. = ((WEAE ) AR (BME ) BIRRH
70 1.4
1.2
60 = s
\é 50 §
S 5 0.8
;?) 40 — 2 D D e
K — g 06 o
% | —— A
o <@
= | 3 04
/ (= Y
20 w 0.2 — Ven R|smg
— —— High-side MOSFET ““| — Ve Falling
—— Low-side MOSFET o — VEN_WAKE
10
-50 25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
& 7-5. Wil 51&M MOSFET Rps(on) &l 7-6. fEAEERE
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115 70
110 60 \
—~ 105 = 50
S g \
2 100 8 40
= 5
2 ki
£ 95 2 30 AN
= Q
14
Q = \
& 90 @ 20 ™~
—— OV Tripping \\
85 —— OV Recovery —~—
—— UV Recovery 10 B ——
—— UV Tripping
80 0
-50 -25 0 25 50 75 100 125 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Junction Temperature (°C) Frequency (kHz)
N Al R N N N .
B 7-7. HIEIEH (PG) WA & 7-8. @it RT ML BT RTE
Copyright © 2023 Texas Instruments Incorporated TR 15 1

Product Folder Links: TLVM13660
English Data Sheet: SLVSGJ6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlvm13660?qgpn=tlvm13660
https://www.ti.com.cn/cn/lit/pdf/ZHCSOX9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOX9&partnum=TLVM13660
https://www.ti.com.cn/product/cn/tlvm13660?qgpn=tlvm13660
https://www.ti.com/lit/pdf/SLVSGJ6

TLVM13660
ZHCSOX9 - APRIL 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.8 HLAVRFME (VN = 12V)
BrAE B AU, /I Ta = 25°C , VLDOIN #4£ 5] VOUT ( Vourt = 2.5V :4h ) , IF BB BE RS 76mm x

63mm. 4 )2 PCB t. SOA HiZR7E Tymax = 125° Al Tamax) = 105°C MM T, H%HEREF | %20
9.2,
100 3
— 7.5V, 1.5 MHz
—— 5.0V, 1MHz /
o — 25 3.3V, 750 kHz /]
— — 2.5V, 500 kHz /
I \ . ) L
N ~— 2
o -~ ; //
< 90 — =
5 T 8 i ia
S ~~ f 15 7777
‘© [}
£ 85 3 //
] g 1 7/
— 7.5V, 1.5 MHz z 2
80 — 5.0V, 1 MHz 05 / - =
3.3V, 750 kHz
— 2.5V, 500 kHz ===a=‘/
75 0
2 3 4 5 6 0 1 2 3 4 6
Output Current (A) Output Current (A)
& 7-9. X& B 7-10. ThERMGHE
120 120
—_—- —
G 100 ‘\\\ - G 100 ~ <
° ~N ° \ < ~
2 80 \\\ 2 80 N J
g \ g. \
£ £
[0} (0]
= 60 = 60
s k5
£ — OLFM £ — OLFM
< 40 —— 100 LFM < 40 —— 100 LFM
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
2 3 4 5 6 1 3 4 5 6
Output Current (A) Output Current (A)
B 7-11. B2 TEKX B 7-12. RETIEX
( Vout = 2.5V, Fsw = 500kHz ) ( Vout = 3.3V, Fgw = 750kHz )
120
—_——
~ 100
£ \\\\ -
o
2 a0 Y
g N
£
()
= 60
3
£ — OLFM
< 40 —— 100 LFM
200 LFM
— 400 LFM
20
1 2 3 4 5 6
Output Current (A)
B 7-13. ZE&TIEX
(Vour =5V, Fsw =1MHz)
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7.9 SAVRHE (Vin = 24V)
BRAES AU, B Ta = 25°C , VLDOIN ## %] VOUT ( Vour = 2.5V B4k ) , JF HEHURE B 76mm x

63mm. 4 2 PCB I. SOA HIZ/ETE Tymax = 125° Al Tamax) = 105°C MM FARMH. A XmEEil | 2N
9.2,
100 4
— 12V, 2 MHz
35| — 7.5V, 1.5 MHz /
5V, 1 MHz /
95 — £l
f I 3| — 3.3V, 750 kHz — /
—_— = — - — /
S [z~ ~- S 25 //, /4
2 = 7
e 85 / S 15 ///
//l * / ~ g
— 12V, 2 MHz 1 T
80 — 75V, 1.5 MHz — -
5.0V, 1 MHz 05 —= =
—— 3.3V, 750 kHz
75 0
0 1 2 3 4 5 6 0 1 2 3 4 6
Output Current (A) Output Current (A)
B 7-14. R & 7-15. ThEHFE
120 120
5 100 —- G 100 -
2 AR X3
g \ ~ g ~
T 80 N - T 80 —
3 ENER \
£ £
[0} (0]
= 60 = 60
c c
2 ko)
£ 0 LFM £ 0LFM
< 40 —— 100 LFM < 40 —— 100 LFM
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
&l 7-16. ZE&TIEX B 7-17. Z&T/EX
( Vout = 2.5V, Fsw = 500kHz ) ( Vout = 3.3V, Fgw = 750kHz )
120 120
100 = 100 N
08 ~ ;G \ ~
E; \X\ R E \\ R
‘g 80 ~ N *E 80 N N
3 \ 3 N
£ £
(0} (0]
£ 60 £ 60 N
c [
] o
g 2 ey \
— OLFM —_
< 40 —— 100 LFM < 40| — 100LFM N
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
0 1 2 3 4 5 6 0 1 2 3 4 5 6

Output Current (A)

& 7-18. Z&TAEX
( VOUT =5V , FSW = 1MHz )

B 719. Z&ETAHEKX

Output Current (A)

( VOUT =12V , FSW = 2MHz )
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8 E4nii e

8.1 iR

TLVM13660 & — 2k 5 T Fil /I [F) 25 4 1 B EL A R RS ER | BN E T S, /MR 5 R RHAUR EMI BRI
BN M. TLVM13660 EA£E 2% MOSFET. F&JE R PWM #4128 | AJ7E 3V & 36V [f A\ H
JEVEREIA TAE |, BESHIERIA 42V, iZH DI /NI o5 R STR A 6A MIELIR MEk s |, B m ik
RAGEARR NG S HI ZARYON T B HIA B AME |, AT 4R T (R R AN e R

TLVM13660 A LU# FH RT 3]szl 200kHz & 2.2MHz [T mfe e miZeia |, 3-84 7 2 Uik 6
e Mgt R N FH R ) EMIL P RE

o SRR AT S IIHES Bt BESEELE dOT T AT R, ATRRRAE ST EMIL.

o BATUR AU AR A SR I AT S Al %A% T B KPR B st A A UG O R R IR B RN AR SN A
o FBHE A AT OCT R IR R

o IFEH RSN FPWM AR AT 78 58 S R i | P9 3R EAELE (T R

o BSR4 ] AR Th R MOSFET AJ SEHUIKME 5 PWM T35,

IX LR L [RE B B T EMI JERE R | [RRE BT 24 S AR S A& 3 CISPR 11 F1 CISPR 32 B 25 EMI [R

, AT

il o

TLVM13660 tiut L FE[E A PR Thae |, nli e fefd i RaEeK
o TP o AR R TR PGOOD 57 4%
o BHIEMINAERIR MR , TR

- YRR R R 8 E (UVLO)

- mREIFRIIRE

o PAETIEE S R BB B, RS B & T R
o FUAE A 0 (R AN R R PR AR A T SR I e R A
« BT HZNMKE DRI IAOCHT .

TLVM13660 K % fii A1 = i e i 1) 51 RS

"/

, AT DEANEIIE | HUE 1R KA SR AN

4538438 105°C

1 125°C.
oy *I::
8.2 TR T HEE
ij VLDOIN Optional
O external bias
RT (from VOUT)
VIN ] Oscillator Sbgggz:zfor vee
Rrr

77777 -1

! R ! oTP VIN1, VIN2 Vin=3Vto 36V

} ENT } Shutdown O
Precision } } logic
enable for | | EN Enable
Vi UVLO ! ; N ogic [ ﬂ RBOOT

I I

| |

R

| Rens <

| | i;;li'_b ocp cBOOT

"7 Pcoob

indicator PGOOD

E L logic —— Cn
sw
* Power _
Reer g 4 I stage VOUTH, VOUT2 Vour=1Vio 6V
ToVOUT  «—AAA- o
sense point L uvLO and _
control lout(max) = 6 A
OTl logic
R ocp Soft start Cour
FBB —
EN
el
» &
AGND
A4 pp—
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8.3 ReME Ui A
8.3.1 MIAHETER ( VIN1, VIN2)
TLVM13660 #H i fa & N\ B EVEE Dy 3V £ 36V, i [ T 87 12V, 24V F1 28V i N\ HEIEHhL A7 (1 B R 84 4e

Pl 8-1 Hp (1 Ji 3 P PP s 1 SEIE T TLVM13660 LR SR 4 N\ FLR (14 B4 1 A e 25 BT i B BT A o
Vin=3V1to36V

O
VINT VIN2
it o Cni —— —— Cn2
|
\ | PGND PGND
} Rent § | — ——
| = =
| \ TLVM13660
Precision enable ‘ Optional Vour=1Vto6V
for Vi UVLO | i EN VLDOIN external bias |OT;T =6A
I ! vouT _ . "
| . § } VOUT1 _T O
I | —{vee VOUT2
I | Reg C
| ouT
. CBOOT
PG :] g Resr
< PGOOD REcRl =
indicator RT FB
Rer % AGND % Ress

<
& 8-1. My A\ TAEFRETEEN 3V £ 36V [ TLVM13660 J5 2 &
JA BT BN A 3.95V. TERSAMIN G BRERELEE VIN S ( VINT A1 VINZ ) b0 H e 78 26 2% B 7 25 5%

AEAWIRA L 42V F4xTRORHUE FLE . W5 VIN S1B_E 0 o R 4R B8 a0 5 KAUE (., AT B B3R
IC.

8.3.2 WAL LIk (FB)

TLVM13660 1) m] i H RS EN 1V Bim 6V BT Viy ( BUBARE NilE ) o & B fin i i 7 ZEW A 5t
FLPH 2 | 76 & 8-1 hifide €N Regt M Reggo FB 51 EAFEAERR R E N 1V, BALIETEE N M R R G
N £#1%. ZE IR IEEN - 40°C £ 125°C.

AFCVER AT RE A, ARYE Regr MU BUE 10k @ SKiTH Reg HIFH{E.

Regr [kQJ =Ress [kQ] ' (VO#V[V] - 1}
Q)
R 8-1 B 1 2/ et IS AORR v B AE DR DR o BRI VA Fl S SO AR I BOT SR Y [ . iR

AL A i P S 1 B DR R M P R R B /N A LR . B ) PR A R LR v L R R P B RS LR R
ARCE BAh , kARG S NEWUER , NS AT SR Crr 5 Regr JFHE , DUEIIARAIARE o
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R 8-1. 177 Regr 1 B Fsw JEEFHR/D Cour

Vour Reat iU Fow 76 | Cout(min) (MF) Cer (0F) Vour |Resr (kQ) | EIH Fsw fEE | Court(min) (HF) Cer (pF)
V) | (k@)™ (kHz) (BR) v) M (MHz) (BAx)
1 I % 300 % 500 300 25 15 650 2 900 65 68
1.2 2 400 % 600 200 33 23.2 700 Z 950 40 47
1.8 8.06 500 % 700 120 100 5 40.2 08%F 12 25 22

(1) Regg=10kQ

EEE RO, AR B RN . H , WR E Reg B AT IMQ | ] S iR 8 4% 50 25 5 52 3| g
PR . S B K | 3 7 B A R R S R AR A R . 55 6 TR S st F BEL 2% OB R SEIT FB A AGND
S E | AT LR TR (e PCB MM A X ) « AXHEZEMER | 52T 11.2.

8.3.3 AN H AR

5 AN B 7 8 R PR 1) 2R e i R T S AT 3R A VA L I 11T 5 P B N B0 L R o T 5 P I W Pl 78 B SR A T IR
0 Bl N R AU BT RMS B2 S . a2 4 T N FL 2528 RMS M. T KM\ A% RMS s
AE D = 0.5 I, IXI L2 2% RMS LI A0 A8 8K Tt B A i — 2 .

2 A|E
ICIN,rms =D IOUT '(1_D)+E

Hrp

- D= VOUT/VIN I%%'Zﬁ% ljjétlﬁo

BRI OLT B G N RO ) EL R AU 20 B ol o N PR T ORI N RS AR AR A . 7 RN PR R S PRI
TBOLT , WA STE D MBI IR (lour - ) MIHUIAR , JFFE 1 - D HIEENIRES I KR,
DRI, N F 7 e 3 U - R LR P2 55 i R T AL o DRI A 08 FL T A I 25 1 4 B O = i
o it ESR MIREUBT EMLE &, TR 3 W] LAGy HY I S0 UK A

)

+lout - Resr
Fsw -Cin 3)

JiREC 4 gy TR UBCRIAT T A LA

Fsw *(AVin —Resr lour ) 4)

Hrp
. AV|N SR NSO H T FIR

TLVM13660 75 E 2 /DA~ 10uF MmN AR |, s X7R 8¢ X7S HA IR A 1206 5 1210 ~F. A
T AL S EMIFLRS |, 140 CISPR 11 B¢ CISPR 32 , [N A] f 75 ZLAT A Y HEL 2

# 82 WM N /A IR A FR . N T FE KPR /N IR v ) B AR RS, TR B R N A A
EAEFEIE VINT A1 VIN2 5] BB RRAR R, A8 AR J7 08 42 b P THDE B 25 4% 4 [B] o1~ i% 82 81 PGND 5]
fikn

& 8-2. EENREMA AR

BEpir () HAMR AAFRLS Sh5ERT HIZ (uF)? HEHE (V)
TDK X7R C3216X7R1H106K160AC 1206 10 50
Murata X78 GCM32EC71H106KA03K 1210 10 50
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*®8-2. EENEEMARESR (4)

PR () HA R ) Sh5ERN HIZ (uF)? BEHE (V)
AVX X7R 12105C106MAT2A 1210 10 50
Murata X7R GRM32ER71H106KA12L 1210 10 50

(1) BREEMER. MRS RoHS FIEHPRE AR TSI E S IfIE TEER , WA NBERONRT. WSWZ =770 %77
o
(2) MRS (RETEMERBENRE , ARERAD) .

4ns 10 iR, KR A (68uF 2 100uF ) Se (i RMuERAIFEELE |, DUBR 51k ESR. = Q M &k
O\ LA A SR O N B 2R RN

8.3.4 M AR

#* 8-1 FIH ¥ TLVM13660 Tl i) s/ Mt A e P B 7RI, 2% 8 EL UL EL AR AR AL IR 2 - Ry
R TR AR BT BUE AT A B R 3 B HEBUE (5 LA I SR RUE Z RF AR 2 57

BEE ST Cout(min) FIMIMHLERS |, R W DURMEER., K ESR REWAIEMN & A G . A RN 72K
DLkt A ERIIR | S P 8-3.

R 8-3. HEF KPR FB A A

i) R HRS S5 RN A (UF)®@ IR (V)
Murata X7R GRM31CZ71C226ME15L 1206 22 16
TDK X7R C3225X7R1C226M250AC 1210 22 16
Murata X7R GRM32ER71C226KEA8K 1210 22 16
TDK X6S C3216X6S1E226M160AC 1206 22 25
AVX X7R 12103C226KAT4A 1210 22 25
Murata X7R GRM32ER71E226ME15L 1210 22 25
AVX X7R 1210ZC476MAT2A 1210 47 10
Murata X7R GRMB32ER71A476ME15L 1210 47 10
Murata X6S GRMB32EC81C476ME15L 1210 47 16
TDK X6S C3216X6S0G107M160AC 1206 100 4
Murata XeT GRM31CD80J107MEAS8L 1206 100 6.3
Murata X78 GRM32EC70J107ME15L 1210 100 6.3

(1) AREDFIUEMEESFRAEI FERI . RoHS MIEHMRELLEHIE T ZER | W& W ERMNE . W8S ME =777 4 5%

A,

(2) MR AR ( RRAR MGG 20U R | AR )
8.3.5 JFGHE (RT)

7 RT Al AGND 2 jaliE#:—A 6N Rer FOABFEES (20l 8-1 firs ) , PAFE 200kHz & 2.2MHz Yol % & H %
B, A R 5 BB R 7-8 KA T R RN M Rrye

13.46

Fon[MHiz]

Rer[kQ] =
(®)
WS 8-1 B 7R 6 hHfE (L aRIA S, DLEARAERRARA f T H s SO AU B BN 6A BB LI
BUEAR 25% 2 40% TP KA :

Few [MHz] = 0.25- Vo1 [V (1= Vour [V ]/ Vingwom [ V]) ©)

Hr
* Vinmom) 1 Vout 702 B AR R HUE (3B 9 12V 5L 24V ) ki % .
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TR A R B B A PR AT R4 S B e . X AT IEAE RT 5100 Hh 4 % B AR 45 T I I o A= 2 4b
1B1T

8.3.6 FEEH AL A\ B E UVLO (EN)

EN 5[4 TLVM13660 # ALk % F iz dlthhs. EN 5 S8 BB | 3FH Viy & T HE/DNS@EBIEE |
PNETFURIZAT . e TLVM13660 it i B 77 02 EN S ELEEE R % VIN. BHRE 2 VF TLVM13660 7£ V) At
TFTHAMT/EEEANN RS . B2, P2 NHEZ R T 8-1 AR e RS M4 | 1% W28 1] E# SR S5
RIESHE (UVLO). XA T 2] | 15 1k 5 K N H 4 I fu P N 200 397 2 ek etz o s, 9050928 58 78 . £
KA. AT DUE AN S SR IR AE ARSI N, AT P B RIOE AR, DA S 2R G i e 4 o el A4

TLMER 7 7 K5 Reng

VEN_RISE [V]
VIN(on) [V] - VEN_RISE [VJ

Reng [kQ] = Renr [kQJ )
7)

Hr

* Rent HIHLAE A 100Kk Q .
* Ven rise 2B LFHBIME AL | v 1.263V ( AUE ) .
* ViNon) & HT T HIJE BN L -

8.3.7 HLYEIEH YL 5% (PG)

TLVM13660 24t iF IEFIRSE S |, IR B T4 T 94% % 107% BT E N . 246t (FB) HE
HAEE M) PGOOD HIMENT , PG HUEA MK H T (ESE 7-7 ) o HERIE AT AR A7 B i R RN S 1], L
Jo A2 FEIR 24 0 TE 8 5 3 1]

PG e —/MTwith |, #E — M Ehr i IS E R B B AR , W VCC B Voyr. ABR#I VCC $REERIHIR , L
P B HERE VL Y 20k Q 25 100k Q o 120ps FIARIEE K I A 7T 97 178 Hh P s O TN RS (1) 2 £ 22 B A 67
HBRAWIE ) N BUATRARE . 2 EN BERLRIN , PG #ORSINICHE , JF H R B AL S T 1V (M0 )
PG Bl irRFFA R M PG 55Xt T il fa i a8 2t AT 5 shi Fraz il (i 8-2 P ) sl AT Heba fRam At 4

VIN(on) =139V
V|N(°ff) =10V
Vourz = 3.3V
Ruv1 I
1MQ PG Resr Re PG Rres3
1AE| EN 40.2 kQ 100 kQ —Ecﬂ EN 23.2kQ
Ruvz FB 1V FB 1V
100 kQ
RFBZ RFB4
10 kQ 10 kQ
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG

K| 8-2. {1 PG 1 EN [¥] TLVM13660 B f5# 5 sz3i

8.3.8 AI R mEIE% ( RBOOT. CBOOT)

ST TLVM13660 AT R s R, F T A T 51T s H s B THIN (B) 2038 g 001 1) EMI PERE . (B, SEK B
THIE ) 2 PRI o AL RAESGE EMI RS 5 PR Z [0 BS54

FEZAERAHS , RBOOT Al CBOOT 5l 2 [IE# 17—~ 100Q HyH2 ML , &l 8-3 fm. RiXLes| iRy
TP AE A2 P S 100Q BB, AT FRARTT 50 i R s R0tk EMIL. (HAZ2 |, IRAFE N EMI, UK
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RBOOT %% CBOOT , PA%E#2 N #EEBH 2 , M S2 L E S 2R . £ RBOOT A1 CBOOT _Fjit & — 4> HiFH
2%, DU IR , ATP47 EMI FTRCR P RE

VCC
7

CVCC

1 WF 4 | RBOOT
% Reoor

100 Q
Power
MOSFET 3
gate drivers i I
BOOT

—l_ 100 nF T sw

CBOOT

& 8-3. W& BOOT HifH#%

8.3.9 %HB IR ES (VCC. VLDOIN)

VCC =2 N# LDO THals s mmd , FT o8 TLVM13660 R4% ] B gt . #38% VCC /%~ 3.3V. VLDOIN 3
A& P8 LDO % A i o 1% A i 1T IE 2 3] Vour BAR AR AT REMR A F N\ YR IR . i VLDOIN H AR T
3.1V, U VINT A1 VIN2 BN # LDO k.

NT PR % 43817 , VCC BF UVLO Ry, AI7E N 30 B I ik (R I B 1R 34T FF o34 . &S0 4 T/ i
Vee uvio M Vee uvio Hyse

VCC AT s rs b L. 11520038 VCC sk Hjii i 253t . VLDOIN A& &R LDO [l . K — 4 alik
IR 0.1uF 2 1uF 233 VLDOIN 335 AGND , LASR mdiume k.

LDO @it L F AN Az — 424t VCC Mk : Viy BL VLDOIN. 34 VLDOIN #H1si% T 3.1V i, LDO M Vy 3%
U . 24 VLDOIN #3851 3.1V (&R , LDO i A%y VLDOIN. VLDOIN HEAS#E Vi F1 12V,

T2 8 K LDO BHIK I DR kSR M -
PLpo-Loss = ILpo * (Vin-Lbo ~ Vvee) (8)

VLDOIN $ NFEAE T —ANEDT , 714 LDO 24T Vin BIHLE |, MM 5 K2 B Hb B % LDO N FL R (AT
VCC ) ﬁ%fﬁﬁlﬂﬁi‘ﬁﬁo i ) WHR LDO HiifE 1MHz. VIN =24V H VOUT =5V i 5 10mA ) N VLDOIN j%ﬂﬁ
i LDO N 456N 10mA x (24V - 3.3V) = 207mW , 1724 VLDOIN % Vour B, #FEZT 10mA x (5V -
3.3V) =17mW , J&/> 7 190mW.

& 8-4 1" 8-5 7~ T VLDOIN %33 VOUT B fl A3 VOUT B [t S B s %= &
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100 100
95 95
,_—\\
,//— = —
—~ 90 —~ 90
> // 5 -
S 85 S 85
'S 5 /
Y80 / / Y g0 / /
75 75
— Vvipboin = Vour — Vvipoin = Vour
— Vvipoin = GND — Vvipoin = GND
70 70

0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
VN = 24V VOUT =5V FSW = 1MHz VN = 36V VOUT =5V FSW = 1MHz
&l 8-4. Bt MR wm B F R &l 8-5. B AR B IR R R

8.3.10 X ¥if-¥* (OCP)

TLVM13660 i FH e i F J% F I AR 328 ) 0 P 98 PR A1) AR SR B 1 HH Bt VAR ot o AN T 5% ) B0 25 R IR 5 P A PR
B AT ELBE . ERTRAEL T, H R SRR

TLVM13660 £ 1F kA= Al i i 8 ik 512 P W 23 i AR 47 e EWTZEA% 20 R, TLVM13660 5 B2 e b 31417 < 1 80ms
(A ) |, RESHREH . W RS RS A RAEAE , MK RS EE |, B2 RS L
%o B S BR™ ERL R A N RIThEE , M B 1L 8315k A2 BB AE R 2 . MUEHERR G | RS a3
WA IEHIBAT .

8.3.11 el

HOEWr L —FhE R AR ThAE |, H T BRH1 45 1R B 1 R #0mm & e diidih . 445 iR 168°C ( #AYE ) I, #
KWTThRE 2 R 2 E | AR IE#E— 5 M Th R AEBONR TL . KM JE , GRS PG, M55 RBEE 158°C ( HAIfE )
i, TLVM13660 <24 E#H a5

8.4 ZRMFThEEAE

8.4.1 iR,

EN 5] TLVM13660 4L e HlThat. 24 Ven KT 0.4V B |, Zas b T oWz, W& LDO I <fa
FER A . WU BRSPS 0.6 n A (HLAAE ) o TLVM13660 iR H W R ERY. R im N &
T UV RME , AR 2K AR o RS

8.4.2 1FHIERA

VCC HBh RN LDO A AR A S EMLMERERME . 24 Ven m T 1.1V ( & KME ) I AR T 1.263V
( AUE ) FRS S RE R | A3 LDO K GBI AT . N8 Voo BT UVLO RIS |, M HREH S
SiE. fF Ven FHER ML L L2 AT, A2 )a IR B E AT R Y

8.4.3 TR

4 Vyee 1 Ven @ TAHRBRME HAFETE SR & AFRT |, TLVM13660 At THasATHat. [ 2 84T I i 75 2% EN
HEAER VN, IR AT DR N A\ B BB I e/ R 2l H I SEELE R Bl
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9 B F A ST
&k

CAR BB 73 B E BANE T T e, TE AR AER R e 8 k. TI (% 2 st e o2 &
EEHALE , PURRAEAINS B SeHL AR A R SE D fE

9.1 MAfER

TLVM13660 [l f g L JLAS b TerE |, RIVATAE ik 6A A %a0 Y FLIR T K 9 3 Rl P 050 Pk o 2 80 0y [ e i
JEo Jv 7 ntRIF R T TLVM13660 FIFS S as Bt fe | TI 26t 7 — 41 i) TLVM13660 Pid A J it 5
&, NEUR T B RGBT N S g E BT iR T .

9.2 MR F
5% TLVM13660 AHCSZHL I i R K. Mkl B, PCB A & U FIR S5 R |, 553 TLVM13660 EVM.
9.21 it 1 - AT LW NHAKER 6A FXPMERIERS

9-1 JE/R T IFRAIE A IMHz [ 5V. 6A [&IEfaEas iR FRIE . EAGIR | RIE OV % 36V JEHE N 1) 24V Frfi
HIONFRIE |, 2 0OERI R H AR RCE 2 9 93.5% A1 91.4%. 13k Q [HHLFE 2 Rer B H HISAT I R 2
N AMHz. —ANAER SYNC i AN {E 5 3R R I ANRR € B 7E 700kHz 2 1.4MHz YE P9 3 4%,

Vn=9Vto36V

O
Vingn) =6V VIN1 VIN2
Vi = 4.3V Cnt —— 1 Cne
****** -
1 I 10pF 10 pF
| Renr § \ PGND PGND
\
| 374kQ & | = —
Precision | ! TLVM13660
enable for | I Optional Vour =5V
Viy UVLO } | =8 VLDOIN external bias IOUT(max =BA
\
‘ -
| Rens § | vee VOuT1 J
1100k < 1 Rec VOouT2
\ | 100kQ C Cour
iiiiii a CBOOT § FBT FF 2 x 47 yF
HE :I 402kq | 22PF
N PGOOD RBOOT 1
indicator RT FB =
Rrr AGND Rees
13 kQ 1 10 kQ

<
F 9-1. HE R IR HE A

9.2.1.1 & ER

*® 9-1 Jor T MM A BRI U« AP ERES AL, R, AR AR R T KL 5.8V, WAL
e B T s AT Him R AR T3 5V WE M
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x 91. &%

BirSH &
fin N LS 91 9V % 36V
B HLE UVLO S/l 6V il 4.3V
it R 5V
I KA LR 6A
P SES 1MHz
i R YA 1%
BRI L <1uA

< 9-2 AL T BTk IR AR AR e LA K ZANE R P AL BRI I o BT 4 P R R AR R S
F 9-2. NAHK 1 KRHER

SENE = A Flgr (" BAERE
; =
‘ Taiyo Yuden (K1 | ;11 1305KB7106KMHT
10pF , 50V , X7R , 1210 , [ )
Cnis Cna | 2 TDK CNAGP1X7RTH106K
‘ Murata GCM32EC71H106KA03
10F , 50V , X7R , 1210 , Fg#%
TDK CGABP3X7S1H106M
B Murata GRM32ER70J476ME20K
47pF , 6.3V, X7R , 1210 , Fi%s
AVX 12106C476MAT2A
Couti~ C 2 Murata GRM32ER71A476ME15L
ouTt> ~ouT2 47uF , 10V , X7R , 1210 , [
AVX 1210ZCA7T6MAT2A
100pF , 6.3V, X7R , 1210 , F#% Murata GRM32EC70J107ME15L
Us 1 TLVM13660 36V 6A [ 4 [ fibk AR (TI) TLVM13660RDLR

(1) EBH =570 % A,
G HLTE | TLVM13660 it 8 7 T & FAN oM R G S BT IEH ST, (B2 | BRI R AMEE R — & T
S AT T .

9.2.1.2 JEQ L FE

9.2.1.2.1 f#F WEBENCH® T Efat st rE

i babskid i WEBENCH® Power Designer 1] TLVM13660 #8461 & 5 il % i1«

1. EGBARIAHIE (Vi) « Sl (Vour ) A I (lour ) 2£KR.

2. fEAMARRE LA B R SE, WHER. (5 A A .

3. KRBT S AN (RS (T1) FAFTAT FAR Tr S5 AT LA

WEBENCH Power Designer fit 1 & il [RELE | I 251 1 SEI A R TG 1 D O0 ) ki .
EZHAHIT |, AT LT HEAE -

o TR, ISR BN DL S R RE

© IBATRVEREITE , TR RE .

© R E R R R JR 5 S DA CAD H sl S

© TERBITITSR N PDF ik IF 5 A H3E .

5% WEBENCH T Ef)¥E4ifE 8 |, iV www.ti.com.cn/WEBENCH.
9.2.1.2.2 Mt B E#E A

TLVM13660 b (i o 5 AT BLUE S — A B EH 7 IS 3 AN ST . Regg HIEEIEDY 10k Q , RIS 0.1mA (73
[ & it Regr FRME T LA 8-1 ikl (i U5 R 9 15
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\Y;
Regr [KQ] = Regg [KQ]- (VOLHA] =10kQ- (ﬂ—q = 40kQ
1V 1V
(9)
N Repr W FRIET FRAEE 40.2kQ .
9.2.1.2.3 FFRPIRIERHE
B— 13k Q HIFH#8 M RT %43 AGND , LU E IMHz [(FF e | I SR ER &4 5V Ml |, e
PATE 24V FIFRFREN HL T K Ha JBeas I I F S0t FL IRt 2 37 3] BA 00 i i FL ALY 20% %8 40% Ju [ -
9.21.2.4 N RIGFE
TLVM13660 75 E 27> 2 /> 10uF P& N, B X7TR AR . SN B A 248 10 s S5 20 06 200K T 55 K
NHE . A F bt EiEFEWm A 10uF. X7R. 50V, 1210 A58 R~FRE A 2828 , A VINT FI VIN2 %R 5)
PGND J: R AT SR it . G IR RE | ES K 11-2.

9.2.1.2.5 M A SRR

RyE2 8-1, TLVM13660 5 Z (% 25 u F A U A , 4 BEAE 5V B s R IEH 1847, T A A 208
BUE RS AR B2 0 b S B R R R A A . IR TR L RO i P A DR SO s BT T A R E 1 R
SERIINHL

ST R, ISR SR AL B A 47Tm Q. 6.3V B 10V. X7R. 1210 P& H 258 M VOUT1 HI
VOUT2 5| Jii%4:3] PGND. 7E 25°C #1 - 40°C I , 5V I 8 B2 5141 )9 52uF #1 38pF.

9.2.1.2.6 %

¥ VLDOIN #E#:% 5V firth , DAl SR . A% B A8 % 8-1 v @ W i i/ MERT |, AR A7 43
FE, ATRALE B Rt A BH o8 B S8 — N E 9-1 $87E N Cpp HURTHLA &5 ARIEIZ N i St PR | 22pF O HL
Ko A SN 4 )% B AE 180kHz F1 900kHz 4k,
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9.2.1.3 /i fH 46
FRAESF U , B VN =24V, Vout =5V. oyt =6A (10.83Q HAM%E ) H Fgw = 1TMHz.
100 5.05
95 —
——r— | 5.025
—~ 90 A § =S
) [
< /0 Bl
5 / / s ° - = ~
[$] =}
= s
Y 8o 3
/ / 4.975
I = — Vn=12V
75 —x::=;z21x — Vin=24V
— V|N=36V ViN=36V
70 4'950 1 2 3 4 5 6
° 1 2Output C?Jrrent (A)4 ° ® Output Current (A)
B 9-3. AR

& 9-2. J*E

VIN 5 V/DIV

. VOUT 5 V/IDIV

| PG5 V/DIV

4ms/DIV |

VOUT 5 V/IDIV . 4
| e f——

PG 5 V/DIV

4 ms/DIV

B 9-4. B3, Viy BH#EE 12V

B 9-5. fEREFFIR , Viy = 12V

EIOUT2_A/DIV

VOUT 0.1 VIDIV

80 us/DIV |

IOUT 2 AIDIV

VOUT 0.1 V/IDIV

. 80 usDIV

“H 9.6 BA S8R, 7E 1Alus T 3A % 6A

& 9-7. B 5 E, , 7 1A/us T4 0A 2 3A

24 ERXFIRIE
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Receiver ““v“ Receiver “%1
RBW (QFK) 0 kHz MT 100 ms RBW (QPK) G kHz MT 100 ms
Input AC Att 10de_Preamp  OFF Step TD Scan Input AC_Att 10de Preamp  OFF Step TD Scan
Scan_O1QP Clrw@2CA Clrw. JAc crL) Scan_O1QP CIrw@2CA Clrw JAc crL)
Limit Check 1MHEASS 0 MHz Limit Check MHEASS 1 10 MHz
Line CISPR32_GE_QP_CLASS_B | | PAsS Line CISPR32_GE_QP_CLASS_B | | PAss
a0 d ISRRB2_CE_AY_C o 0 dBinG-GIERRA2_GE_A¥_GLASS. s
70 dBp
lCISPRAZ_CE_QP_CLASS_B.LIN
60 dBp! — :
CISPRIZ_CE_AV_CLASS_B.LIN ISPR32_CE_AV_Cl
C CE_
50 depy——== 50 dep! S
: —— : -
40 dBy 40 day
30 ey 30 dep
AR QP detector \Y QP detector
205, de ; 20\ dBpY— — 1
\ AVG detector | AVG detecto A
10 dBpv L 10 dBy % : i
: W . ; ‘ I ; P |
| ras A / i A | I | A
0 o L it/ | AN, L T | o deps i W po _ 1} ]
: v M. qu | ¥ oA Al : \ S VA Mg
: : T : : A
Start 150.0 kHz Stop 80.0 MHz Start 150.0 kHz Stop 30.0 MHz
p— . 0370272021 Y 03702/2021
)i ) it e )il | Measuring.. WRARNNEED W ST PN

& 9-8. CISPR 32 B X5 K4t : Viy =12V

& 9-9. CISPR 32 B KR K4} : Vi =24V

e QPK detector

wwseveM o mwmwsav oo 2om

B 9-10. #74 CISPR 32 B 4B 5T R 5FBRH] : KPRk

QPK detector

Frequency in Hz

om WM RM @M M M M jow

B 9-11. #& CISPR 32 B K44 R &TFRF : EMRAL

wm som A oM @M HOM DM XOM 16

Frequency in Hz
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9.2.2 it 2 - EFMAMEBEENMHEEEAERES

K 9-12 BRI E/THE (1BB) fakas R, Ko RN -5V, fiH A - 4A HIFRAEAN
1.2MHz. TEARBIH | RIE 10V 2 31V JERIN A 24V FrFrim N L | 2 60300 638 1 B AR R 250N 91%

1 89.5%.
VIN+ 3 . -
:
Vn=10Vto 31V Cinz Vinon = 8.9V VIN1 VIN2
L - Cint —— —L Cn2
} I 10 pyF 10 uF
VIN- I R I PGND PGND
| ENT § |
- 604 kQ | —\VOUT _VOuUT
| | TLVM13660
N | Optional
Precision | | =i VLDOIN external bias
enable for | I
Vwwvor o ! —lvee VOUT1 _T +— ] vouT+
100 kQ § | VouT2 =
\ | = _
S - CBOOT Cor ~ VYour=-5V
= :I g Resr 3 x 47 yF |OUT(max) =—4A
_VOuT RBOOT 102 kQ
RT FB VOUT-
-VOuT
Rer AGND Ress
10.7 kQ 25.5 kQ
-VOUuT

& 9-12. F R B &

9.2.2.1 B ER

% 9-3 o T BN BT R B RS < fan A PERES KL R IBB $hhi |, BEHURLE TN v + | - loutl
FFAE /NN R I 5 v

* 9-3. BitsH

B’itS &
NG 10V &= 31V
BNHE UVLO Sl 8.9V
i HH LR -5V
i U -4A
TFRANR 1.2MHz
o HH BRI T +1%

R O-4 AL T P AR SR D AR ot R 2 AR R A RO BRI O o R FH 4 Ml s ) B 2 A SE B
& 9-4. NI HEE 2 HIYPEHE B

SERVF | HE b5 il (1) BOIE
Kemet C1210C106K5RACTU
Gt Cinzs 3 |10pF , 50V , X7R , 1210 , &
Cina TDK CNABP1X7R1H106K
47uF , 10V, X7R , 1210 , K& Murata GRM32ER71A476ME15L
Coutt~ Cout2| 2 -
100pF , 6.3V, X7R , 1210 , M'& Murata GRT32EC70J107ME13L
Uy 1 |TLVM13660 36V. BA [f] % bk FEMNAEE (TI) TLVM13660RDLR

() EBRE =77 7 7
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9.2.2.2 JEH 1L FE
9.2.2.2.1 M HEBRE S

X -5V EH L, R RER 1, MR 5B s i FE BERD R 3 s FL REL 4 1 102k @ Fl 25.5k Q
9.2.2.2.2 IBB B K H HIK

i TLVM13660 J£KH IBB #7710, AT SEBL N H RN lout(max) = ILocmax) X (1 = D), HH I pcmax) = 6A
FEAZAREAUE B, 1 D = Voutl / (Vin + [Voutl) 72 1BB Hiastt. B 9-13 24t T7E - 3.3V F1 -5V (i &
JEWE SR, B IR EE 1 SN R Z [R5 R o

9.2.2.2.3 JIRR L

HB—10.7kQ HFHSEM RT #E38:3] AGND |, LS 1.2MHz 4% | SHHRIEEES -5V imdE , BAN
BRI PLEE 12V AR FRE N B S [ R JK s e UG (1 S0 IR 2 37 31 24 BA i E B E L IR 1Y 40% o

9.2.2.2.4 M N\ BRI #SEFE

ER A TR A 1210 B 10 0 F. 50V, X7R HA M EHESS , A VINT AT VIN2 5] Ix$FRi&EH: 2] PGND 3
ROATRe i, o BRI | IX S r 5 28 A BB = MOSFET IR HGZERERILM MOSFET Jtk , M 2%
i M IE SN B 3 32 2 B 7 R R O T

N R A H B R 2 A (VN + | - Vourtl) RTEHRA R ERMMA KB E. 78 25°C HFIABE N 12V fil 24V (X}
RN EL S 17V R 29V ) B, S SRR 200 15uF Fl 10uF. 5 HL 2 8 BE 26 b (1) s 28 5 H s PR
EJiIEE

TEf N b B ERE—NEIAN 10 uFy 50V LSS . HLH AR ZSWFR 2N Cing , HHIEFETE VIN+ A VIN-i% 1 L |
mE 9-12 fizs.

9.2.2.2.5 Mt R A SRR

I IBB Bt d FH A 4R 5 R~F 9 1210 ) 47uF. 10V, X7R A PR A | L VOUT1 A1 VOUT?2 3 i
S FRZERES] PGND IR AT fEFEIT B, SR ALI N 52uF |, EiRimE LN 5V,

9.2.2.2.6 HAFEEHIT
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B 111, 8RR

Place the feedback
components close to the FB pin
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00° o,

(-Y-X-] EEEE Top layer copper
B Layer-2 GND plane
Input | 000 VvIN

Output Top solder
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000
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Position the input
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Place an array of
to the VIN pins

PGND vias close to the
IC for heat spreading

000

Output
capacitor

|03
o.VIN

o

coo
©99%o0000 ©0000°°°

Place thermal vias at the
VOUT pins for heat spreading
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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 ©)
@ ©)
TLVM13660RDLR Active Production B3QFN (RDL) | 20 1000 | LARGE T&R Exempt NIPDAU Level-3-250C-168 HR -40 to 125 TLVM13660
B1
TLVM13660RDLR.A Active Production B3QFN (RDL) | 20 1000 | LARGE T&R Exempt NIPDAU Level-3-250C-168 HR -40 to 125 TLVM13660
B1

@ 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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PACKAGE OUTLINE

RDLOO20A B3QFN - 4.1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

B & |
5.6
PIN 1 INDEX AREA v 54

w s
©oL

4X1:3 ’ j r (0.20) TYP
(0.2) TYI

FERS 9
e | 0%
i .
* 0.35
1.275 J* 12X
PKG |
¢— Jp— ﬁ -
L —— 2X(0.537)
10X
- 2X (1.612)

16

0.6
o4
12x 38 E

[0.05([C
PIN 11D ]

(OPTIONAL)

0.925

4226416/B 04/2021

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RDLOO20A B3QFN - 4.1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

PKG
4X (0.5) “* 4X (1.4) ﬁ (zo.z)}/x;
(0.5) TYP
1 — == S ¥

i 4 |

2X (0.925)

_ 4 ,777777%,77777
@ T 2X (0.538)
10X (O»SO)i ‘ O 19 O | ax@©875 |

== N ===

10X (0.9) ‘ O | 20 O ‘ ‘

(R0.05) TYP

4.5)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X

0.05 MAX 0.05 MAX
: ALL AROUND
EXPOSED T r ALL AROUND EXPOSED
|

METAL \ METAL
7

c_

\ , )
METAL EDGE/ \ SOLDER MASK SOLDER MASK ﬁMETAL UNDER

OPENING OPENING SOLDER MASK

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4226416/B 04/2021

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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RDLOO20A

EXAMPLE STENCIL DESIGN
B3QFN - 4.1 mm max height

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

EXPOSED PAD 17,18, 19 & 20 :
91% PRINTED SOLDER COVERAGE BY AREA
SCALE: 156X
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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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