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7.1 4% R K BUEE

EFR LI T A 45 e el py (1)

¥ BAME BAE Er

LR B#Zs VIN 2 AGND. PGND®@ -0.3 42 Y,

HE ##4: VIN & AGND. PGND®@ 0.3 36 Y

L SW Z AGND. PGND -0.3 Vin+ 0.3 Y

LR RBOOT. CBOOT % SW -03 5.5 \Y

L # EN % AGND. PGND(@) -0.3 42 \Y

LR 4 EN & AGND. PGND((2) 0.3 36 \Y

L BIAS % AGND. PGND 0.3 16 \Y

LR FB Z AGND. PGND : Ak A -0.3 5.5 \Y

HE RESET % AGND. PGND 0 20 \Y

=R RESET # i) 0 10 mA

L RT % AGND. PGND 0.3 5.5 \Y

LR VCC % AGND. PGND -03 5.5 v

L PGND % AGND®) -1 2 \Y

Tstg e il FE -65 150 °C
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7.3 BUUSIT &M
TEFEIK -40°C 3 125°C TAELSIE 0 P ( Bk 4huin ) ()
B/AME BAME| B
LPNGEN I N HL RV () 3 36 \Y
LR R AT A A P A Y A VS ) 1 10 \%
ARIZR DS R NG| 200 2200 kHz
[CRIZZIES [ 25 AR 2R Y 1] 200 2200 kHz
B R lout » TLVM13610 0 8 A
R BATER | Ty -40 125 °C

(2)  AEARMTHLT | G A A S = FRDUT .

(1) Az VIN B2 3.7V, F3hja DA B R EE RZE 3.0V ; ARAENI%MN , ES M k.
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7.4 RERER
TLVM13610
ety (1) RDF 2072
22 5|
Roga £ E IR (TLVM13610EVM) (G) 18 °C/W
R Ja 4E EHEH (JESD 51-7) @ 25 °C/W
R0 ucitop) Rt U T 12.8 °C/W
Ry 45 2 LR FABE 74 °C/W
Wt S BT RS 0.7 °C/W
Vs 45 % LR URETE S 4T 7.2 °C/W
R yc(bot) S A5E (JRES ) FABH 36 °C/W

(1) AXRWIARIRFRNEZAEL , WS 1C B8R SRS

(2)  BERPEHT Roya EOUNT S5 HMERAEE , AT R H . XEERRE JESD 51-7 5/ , IFE 4 2 JEDEC R LT 1
PiF e EANFEARRRLE LR IR AR PERE . Bl , EVM Reya = 21.6°C/W. HRBIHE R | BB A v/ A/ 57 -

(8)  ARHEEMAT RARLMILMEE , S EVM F far . BRABOHER | S A Al #5Y .

7.5 S5

PRI ] T HERZ () -40°C 2 +125°C TARSEIRVER , BRAEAA WM S MMERKIREIZ N, Bt MgE Ao 24 i
o WMMERIR Ty = 25°C 5 AF M iAW REX B S HbRtE , NS5, BRARSA U, BUR&MEN @ Vin =12, VINT JE$%
£ VIN2 = V|No VOUT %ﬁtﬂi&ﬁf)ﬁ‘o

2% \ RS | BAME SBE BKE| B4
BEJR R (VIN Bl )
. Ja s 2 3.7 \
Vin BN TR AR aadii
BTG 3 \
VIN_oP_H /N SR 1 \Y,
la EFF NI 5 7E VIN SIS @) |Veg = +5% , Vgjas = 5V 0.5 10| WA
Isp KIS ; 7£ VIN 5] LA Ven =0V, Viy =12V 0.57 75 WA
e WA BIAS Gl (k) |Ve T O Ve =SV, A THAIM 185 26| A
fi6e (EN BB )
VEN RSN BRE HE - B Ven ETF 1.0 1263  1.365 v
VEN_HYST A5 it R {ELAR 315 0.1 0.35 0.5 \Y
VEN_WAKE 16 Fi N R 0.4 \Y
len 1l PN R VN = Ven = 12V 15 50| nA
PI¥B LDO ( VCC Bl )
V =0V 3.4
Vee ME VCC HLE BIAS \Y
Vaias = 3.3V , 20mA 3.2
Vee_uvio PN VCC RIEBUER Viy BE | lvee = 0A 375 v
Vee_uvio Hyst | Wi VCC R 4 5E iR il BAALT Vee uvio 1.2 \Y;
HEHEHE (FB 5IH)
Nc e L 1% - VA g
Veg ;1‘% 15 (1V FB) RRHIWIGIHIEIER |, ~ 3 0v % 36v | FPWM fist 0.985 1 1015| Vv
I
IrB M FB 2| AGND ) N\ HLi PR ATAARA |, Vg = 1V 50 nA
B I PR
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7.5 S5 (continued)

PRAIMEE ] T HERZ ) -40°C 2 +125°C TARSHIRVEE , BRAFAA U S NAERKIRBIZ N, Bt Mgg o 24 i
o WMMMERIR Ty = 25°C S AF M iAW REIA B S HbRifE |, UHS% . BRARS AWM, BUR&MFER @ Vin =12, VINT JE %

Z VIN2 = Vo Vour 2% #%5E A
e PR BAME BB BORE| BAL
Isc Jod it e 0 LA BR A 1.5 13.8 157 A
ILsmir A B PR AL S 8 9.2 10.5 A
IPEAK-MIN /N AR PR FRLUAL 1.9 A
ILNEG 1 L PR A 6.4 -53 -39 A
ILzc %i%«mﬁﬁ W SW 5| R Ty EEER | AT 70 mA
VHiccup FB 5| fif_F i W L 1 0.36 0.4 0.44 \Y;
BVEIER (/RESET 3/ )
V RESET-OV RESET Bift LR - L7 FB HLJE % 109.5 112 145 %
V RESET-UV RESET Wfti IR - T FB HiJE % 93 95 975 %
W EES UV R{E TR, RESET
V RESET GuarDp |UV BRI SEZSHH IR E /b, 4 | R 97 %
[E 0 Ty A1 Vi FEEE
;SS;Z"“YS' RESET T [ B R FB HJE % 1.3 %
:;T_HYS_ RESET 7+ ek FB HJE % 1.3 %
Veser o | RESET shfitiatys | b VRESET b T O4VIL10KG L 12 v
46.0pA L-41% RESET 51 , Vin = 04
1.0V, Vgn=0V
Vou RESET fF gttt Ay RESET A V=12V 04| v
2mA % RESET 51/ , Vin= 12V, 0.4
Ven =3.3V
RreseT RESET ST , Ven =5V, 1mA L4 44 125 a
RreseT RESET i@ | Ven =0V, 1TmA LR diR 18 40| @
treseT FTER | RESET iU HiARIGER 10 26 45| us
tRESET_ACT RESET &7 A FB i i) 72 RESET BRI 4208 2o 1.2 2.1 3.75| ms
%% (RTF1 SYNC 31 # )
fosc R S RT = GND 1.90 2.2 2.42| MHz
fosc B S RT =VCC 320 400 450| kHz
frIXED_2.2MHzZ EZ;%E%?EEME@% 22MHz RT = 6.81kQ 1.95 2.2 242 MHz
fFIXED_0.4MHz jﬁij Ezlﬁ%iﬁgii?ﬁd‘ﬁﬁ% 0.4MHZ | ot = 40,2k 352 400 448| kHz
fapy HOL IR IR AR RT =22.6kQ 630 700 770| kHz
IRz ( CBOOT 3l )
VesooT UYL 15 SW #Itk CBOOT 51 LI , ¢ 10 v
- KA BT
MOSFET
Rps-on-Hs =l MOSFET ‘il i [ 1%, = 1A , Cgoor.sw = 3.2V 21 39 me
Rps-on-Ls &M MOSFET S HifH 1% = 1A, Cgoot.sw = 3.2V 13 25| mo
PWM FR#& ( SW 511 )

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TLVM13610

Submit Document Feedback 7

English Data Sheet: SLVSH63


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlvm13610?qgpn=tlvm13610
https://www.ti.com.cn/cn/lit/pdf/ZHCSRO8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRO8&partnum=TLVM13610
https://www.ti.com.cn/product/cn/tlvm13610?qgpn=tlvm13610
https://www.ti.com/lit/pdf/SLVSH63

13 TEXAS
TLVM13610 INSTRUMENTS
ZHCSRO8 - FEBRUARY 2023 www.ti.com.cn

7.5 S5 (continued)

RG] THEFE Y -40°C 2= +125°C TAESSIRTEE |, BRAFS AWM. /AN IR 2 it Bt M gert Al SRk 2 A i
o HMBERIR Ty = 25°C 5 F A AT REIA RIS HbritE | (LHE225 . BRAESDA UM, BURSFAFEH © Vin= 120 VINT fi4%
§ VIN2 = VlNo VOUT %iﬁt{jﬁ%)ﬁo

2 P ARK A B/AME  HEME BRfE| BAC
ton-miN 5 R fe I G S d e (1) VN =18V, louT = 2A , Rgoot = 0Q 62 81 ns
tore-miN 5 R 1 I G G M e (1] Vi =5V 70 103| ns
ton-max B KFF K FIE R ] JEBEH1 HS T 6.9 8.9 1 us

. TEATZR AT IR 1 5] 98

Dmax wARIFR G %
fsw =1.85MHz 87

V=L
VlN =12V. CVCC = 1HF HTJ—}‘)\ EN I%J—Hiqz

ten FIEER BZE—A~ SW Jkap (g R) (o SFd A 0.82 1.2 ms
oV J4f )

M s EE—AS SW K £ 90%

t N . . .

SS VREF E"JH‘JIETJO 1.6 2.2 2.7 ms

tw T SEATIN ) ( “HTER” WE ) 40 ms
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7.6 RGHrE

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% .
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X \ WA | e amE mkE| A

EEJR
. X N N Vin=V =24V |V =V =3.3V, V, =0V, Fgyw =
I BT I 00 ) HL T IN = VEnisYNC out = VvLDOIN MODE sw 8 uA
1MHz , lOUT =0A

BHEE
AVoury | REIARER Vour=3.3V, Viy =24V, lgyt = 0.1A %= 8A 4 mv
A VOUT2 ﬁiﬁ:lﬁﬁg?{: VOUT =3.3V , VIN =4V é 36V B IOUT =8A 1 mV
Moo | it \1/&LJJL - 5V, Viy =24V , {5 1Als F loyr = 0A % 4A , Courderated) = 150 v
&S
n 5?‘5($ V|N =12V, VOUT = VVLDOIN =3.3V, IOUT =4A, FSW = 1MHz 921 %
n e ViN =24V, Vour = Vyipoin = 3.3V, loyt = 4A , Fsw = 1MHz 91 %
n (YES ViN =12V, Vout = Vvipoin =5V, lout = 4A , Fsw = TMHz 94.3 %
n (Ve ViN =24V, Vout = Vyipoin =5V, lout =4A , Fsw = TMHz 93 %
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7.7 AR
BRAEAA B, I Vi = 12V

4 8
—_— TJ =-40°C =
— T,=25°C <
— Ty=125°C =
<3 S 6 — —
3 5 | _—
= S | ——
g &
E @
o 2 o 4
p=)
g / 2
Q o
n 1 = 2
=
%]
/ <
(e}
/ =z
0 =1 0
0 6 12 18 24 30 36 -50 -25 0 25 50 75 100 125
Input Voltage (V) Junction Temperature (°C)
Vwmope = 0V Vipom = 3.3V
B 7-1. W7 YRR B 7-2. e\ IR B
1.01 18
16
1.005
*\
S < 14
5 z
3 [ p—— 4 12
> c
3 10
0.995
8
—— Peak
0.99 —— Valley
-50 -25 0 25 50 75 100 125 6
Junction Temperature (°C) -50 -25 (.JJ Z?I' 50 ( C7)5 100 125
unction Temperature (°
I 7-3. KB Lre (0
K 7-4. B0 (WfH ) RYEM ( AE ) BURBRS
35 14
30 12
/ >
g 25 S 1
S £
3 — 2 o |
~ 15 3 06
[ui} c T
/
(uf_) // :
© 10 2 04
= © — Vey Rising
w ) Ven Falling
s —— High-side MOSFET 2 [— Ven_waxe Rising
—— Low-side MOSFET o — Ven_wake Falling
0
-50 25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
Al 7-5. B 5% MOSFET Rps(on) B 7-6. fEARIA
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7.7 LAV (continued)
FRAEAA U, B Vi =12V
115 70
110 60 \
—~ 105 —
g g 50 \
2 100 8 40
= C
£ 95 B 30 N
= (0]
(O] @ \
s =
90 © 20 ™
—— OV Tripping ~
—— OV Recovery \\
85 —— UV Recovery 10 — |
—— 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)
7-7. BIFIER (PG) BI{E B 7-8. 38T RT BFHKERIFISAR
10 10
9 9
8 8
< 7 < 7
g e [
8 5 8 5
g 4 g 4
p=) p=l
o 3 o 3
2 Airflow 2 Airflow
1| — 250 LFm 1| — 250 LFm
—— Nat conv —— Nat conv
0 0
0 25 50 75 100 125 0 25 50 75 100 125
Ambient Temperature (°C) Ambient Temperature (°C)
& 7-9. EVM #u88 & 7-10. EVM # %Ak
(V|N =12V, Voytr =5V, Fsw = 1MHz ) (V|N =24V , Voytr =5V, Fsw = 1MHz )
10 10
9 9
8 8
=z 7 =7
£ 6 5 6
3 5 3 5
g 4 R
> 35
o 3 o 3
2 Airflow 2 Airflow
1|— 250 LFm 1| — 250 LFMm
—— Nat conv —— Nat conv
0 0
0 25 50 75 100 125 0 25 50 75 100 125
Ambient Temperature (°C) Ambient Temperature (°C)
B 7-11. EVM #i: 6 B 7-12. EVM #:a8
(ViN=12V , Vour = 3.3V, Fgw = 700kHz ) (ViN=24V , Vour =3.3V, Fgy = 700kHz )
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8 E4nii e

8.1 iR

TLVM13610 & — 3K % T8 [R5 0 5 BLUL B FR AR R | BNy E T SEME . /ME R SRS FME EMI R
BN T . TLVM13610 B4 RTHE MOSFET. &% HLUEES FIl PWM #5188 | AI7E 3V & 36V K% HL
JEVEEIN TAE |, S HIE R 42V, 2B DI/ 5 RT3t Ek 8A ((UE{E 10A ) ME R AE R | IF
B @SSR AR N RS I . 2P EAS 5 B A B kM | AT 4 0 BB R) ek D A e R B

TLVM13610 AT LU H RT 3] JIEk 4R350 i) 2= 5 sS23 200kHz 2 2.2MHz (AR RfaIF Sz ya i |, 84 7 20
e ThAE , A PE i e U AL N R ) EMI P RE

o G RAL K BRG] ARSI Vet wT SEIL B OTOSTT mA R , AT BR(REE ST EMI

o BATUR R AR A JR) I AT i Al %A% T B KPR B st A A UG O OR R IR B RN SN A
o FBHE AR TTOC T U IR

o HAE SRR IR Eh ] A AR K P23 MOSFET Al SEHL{IRIE 75 PWM JT%

IR SEH L [ B PR T EMI BB R , [RIRT A B T3 2 4% S AR5 R 410 CISPR 11 F1 CISPR 32 B 25 EMI R
il o

TLVM13610 tiut L FE[E A fRA Thae |, nlim Efafd i) R 2K

o T IR PP AR T TR PGOOD f67 48
o AR RERTR B RE R | ARt
- AYRFELER R IEBUE (UVLO)
- mARIFIRIIAE
o PAEI I E AR B B, AT R R Bl 5 T e L D K
o FLUGIE A W0 (R AN R R PR AR (1 W SR I e R A
© B HZNMKE DRI IAOCHT .
TLVM13610 K H & ot A J i se ik 11 51 BIHRS Y, AR AMRTett | Semighifion 125°C. H 2 JLPERE ih
2R DA SR 2 e BT I TR O

8.2 ThEETTHEE

’J—‘ VLDOIN Optional

O external bias
(from VOUT)

VIN H Oscillator SuLbDrggEl;?or vee
RRT
————— - =
! i Syne otP VIN1, VINZ Vin=3Vto36V
RENT | ietect D

} } Shutdown
Precision | i logic
enable for | | EN M1 Enable
Vi UVLO | T logic [ ] ﬂ RBOOT

! |

! |

| RENE

! i PG ocp cBOOT

“TT7TT PeoOD

indicator PGOOD
logic sw —_—Cn
TS Power Vour=1Vto 10V
Rear FB stage VOUT1, VOUT2 our
To VOUT  «—AAA— ] . and
sense point
uvLo control
oTP logic
R ocp Soft start Cour
FBB —
EN
B
’ . ¢ O
AGND < .
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8.3 ReME Ui A
8.3.1 MIAHETER ( VIN1, VIN2)
TLVM13610 #iH i fa & N\ B R YE B 3V 2 36V, i T 87 12V, 24V F1 28V i N\ HEIE B A (1 B R 84 4e
B 8-1 F o P B R R T SEISE T TLVMA13610 L3R F B din N\ B R 11 B4 T A S8 BT o 1 BTl T4

Vn=3Vto 36V
O
VIN1 VIN2
______ —_ C\N1 e —_— CIN2
10 WF } PGND PGND { 10 WF
Rent §
Precision enable _ EN )

indicator

PG
Res Optional
100 kQ % VLDOIN external bias Vour = 1-10 V
VCC VOUT1 _T *—¢ o O
4 VOUT2
Resr  —

CBOOT :I
RBOOT

RT FB
Rrr \lg AGND % Rres

Adjustable <

Switching
Frequency

&l 8-1. My AN TAERETEE N 3V = 36V i) TLVM13610 3
BB RN EA 3.7V BRI, BRI VIN SR ((VINT FTVIN2 ) b o 7 2 6 5l 0 2B 2
HAFHAR AR 42V 4t R AE . W VIN 518 B R R IR IS 280 @ A Ae  , WAl Re 403k 1C,
8.3.2 Wi B /% (FB)

TLVM13610 f ] 4t s EVE DA 1V R85 20V BSK T Viy ( DUBARE HE ) o W8 B H R 75 20 I it
FLPH S | 76 & 8-1 higide €N Regt M Reggo FB 51 EAFEAER SR E N 1V, BALEIETEE N K R RS E
N 1% ZE IR TEEN - 40°C & 125°C.

ATUMER R A2 1, MRS Regr MEZBUE 100k Q@ SKiT5 Regg HIFHAH

|
|

! l

' |

' |

' |

! Il
|

|

forVin VLo | PGOOD TLVM13610

|

! l

' |

' |

' |

! [

— Cer Cour

RppT(kQ)
Re(kY) = voir— (1)
“OUT 4
1

& 8-1 FIH 1 Mt A R O BR v B B AS B, DA DR R 5 BR UG A P IR RS S0 FL AL R R BT SRR VE I . iRk
B A i P S 1 BB DR R M P R PR B /N A LR . B ) R A R L A L R R P B RS LR A
ARCE BAh , kL SO NEBUER , NASATEUE S Crr 5 Regr JFHE , UIEIIARAIARE
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R 8-1. 177 Regr 1 B IUHI Fsw JEEFER/D Cour

Vour (V) Regs (kQ) () B Fsw Y (kHz) Cour(min) (WF) (B3 ) BOM®) Cer (pF)
1 it 200 % 750 400 4 %100 uF (6.3V) —
1.8 125 300 £ 900 350 4 x100uF (6.3V) 100
3.3 434 400 £ 1100 100 4 x 47 uF (10V) 47
25 500 £ 1400 75 3 x 47 uF (10V) 22
12.5 075 15 66 4 x 47 uF (16V) —

(1) Regr =100k .

(2) AXRELABAERIIE , HSHE 83,

TR, GRS, VAR BTN . 5, R L Regr AERT IMQ |, TS A BR AR B 5 52 3
PRI o SO BHBOR | JE R 7 AT AR S R R AR AT SR o W DR B 5 H FH 2% U E A SR 3L FB A AGND 5
PR E , (R BUELIS AT RS ( JFZ s PCB MRS IXIK ) « ARELZVEMER , WS A/ pl 15w .

8.3.3 WA HRASR

i AN FL A 2 SR R 12 AR o R SR 3 52T P T 3 S5 PR N 0B PR o T 757 £ o P 78 5 R AE T UL PEE
10 [ A BRI DT = RMS U SE . 7 REaK 2 25t T4 A A48 RMS Hijit. S KA A4 RMS R
I7E D = 0.5 i, IXHF FLZR 2R 1) RMS LIR8540 0K T4 h B i) — .

)
2 Aip,
ICIN, rms = \/D X (IOUT x(1-D)+—5 ) (2)

/\l:'j
* D =Vour/Vin B 5 L.

BARTEOLS , B IS N F UL A ELIRUAN S0 70 H 20 ) e e N L SR B N P B (1t o A G P JRR S S0 L UAL )
HOUR |, NS STE D RS IARBL B IEEAN (lour - I) FIHIR , JR7E 1 - D WIREANIRIE A I\ IR .
RN A /NGRS P e 2 o i e I W £ 3 7 = T S N @ =W = SV S 5 s s B
o W5 ESR MRS EMEA G , T 3 T LALS H W VAR S0 FL A

IouTr XD x (1—-D)

+1 X R 3
Few X CIN ouT ESR) (3)

AViy = <

JiREa 4 45 TR E BCRIRT R RN LA

Iour XD x (1 —-D)
Cin 2
Fsw % (AVIN — IouT X RESR)

(4)

He
© AVN REHIANSUR R .

TLVM13610 75 ZE 2 /DA~ 10uF P N B AR |, S X7R 8¢ X7S HAFIFRA 1206 8¢ 1210 . A
T RAES EMI ¥R |, 40 CISPR 11 B¢ CISPR 32, i FHA] fig 8 BN H 2

# 8-2 WE LRI A I T IR R R HIER . N T TR PR B N E S IR R A AR R T PR S N R A
B FEFEIE VINT F1 VINZ 5] BIF G FRAR e b, A PR TR J7 0 4 422 b T~ TR FE 25 3% % (0] o 1~ 1% 32 21 PGND 5]
filn

*® 8-2. HEFKFERMA AR

BERRE (1) HAR ) Sh5ERSE HIA (WF)? e B (V)
TDK X7R C3216X7R1H106K160AC 1206 10 50
Murata X78 GCM32EC71H106KA03K 1210 10 50
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*x 8-2. IEF N ERM N\ BHAS (continued)

BERF (1) AR RS SR B (uF)@ PERE (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) .

W ASTER PTE , KEEEMABEE (68uF 2 100uF ) SRARANEBAIFECHLE |, LB 51K ESR. & Q Fi&
CPNGERES S LN e e S AR

8.3.4 M AR

#* 8-1 FIH ¥ TLVM13610 Jrifi e /Mt A EL. 8PP B AR I, 2% 8 EL UL O EL AR AR AL IR 2 - Ry
R TR AR BT BUE A A B R 3 B HEBUE (-5 LA I SR RUE Z A7 AR 2 57

BEE ST Cout(min) FIIMHLERS |, B DURMEER. K ESR REWAIEMN & A G . A RN 72K
DLkt A ERIIR | S F%K 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
#TH ( 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 GRM32ER71A476ME15L 1210 47 10
Murata X6S GRMB32EC81C476ME15L 1210 47 16
TDK X6S C3216X6S0G107M160AC 1206 100 4
Murata ( A1 ) XeT GRM31CD80J107MEA8L 1206 100 6.3
Murata X78 GRM32EC70J107ME15L 1210 100 6.3

(1) AREBHFIUEMEERHBRAFI MR RoHS MZEHHRELLEHIE T ZER | WS RSN E . 520 E =77 4 5%

A,
@) M (RN BRI | AR )
8.3.5 JFRME (RT)

7 RT il AGND 2 [aliE#H:— 8 E N Rer FAEFEES (20l 8-1 firzs ) , PATE 200kHz & 2.2MHz 2 8] B H 540
R, BRI 5 RIFHE T FE RN N Reye

_ 164
RR(k) = pfimr = 0.633 (5)

HZ R 8-1 B R 6 IR RIA I, LB IR ARG IS R RS SO I EL Y BA BB AL
BUEME) 25% % 40% T RAH

8.3.6 M & AL A\ HL K UVLO (EN)

EN 51128 TLVM13610 $240F5 % i h Thae. EN 5l &8 EARE , FH Vi s THsNF@EEEE
SAETFUIEAT . HAE TLVM13610 [ 87 2020 EN S ELEERE VIN. JHIRIE 07 TLVM13610 76 V) 4
THAMTAENEAR B3, (B2, 2 N2 2T K 8-1 TR IERE /7 R 28 4% | %4 n] @ RS % N
RIESE (UVLO). XA F TP |, Bk 5 Kd N 250 & 15 i 33T i & 2 4 , aeosls b vt v Y50 2% T30 L /)
KA. AT LU HAMBIZ G SR IKSE ARSI |, AT JE FOC A , BAJC SR R Geid 42 il B AR 3
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LM 55 6 K5 Reng

\% \%
Reng[ka] = Renrlka] x (VIN(OH>FV‘T-3‘VS§§_.115E M) )

Hrp

* Rent FILAYME 100k Q .
* Ven rise 2 fERE ETHRIE L , y 1.263V ( #8UE ) .
* Vinon) 2T KR SN HLUE .

8.3.7 HLJEIEH A58 (PG)

TLVM13610 2t i EFIRASE S |, DUR/REH BB AT 94% & 112% R & 0N . 2406t (FB) HEE
5 E K PGOOD HE; |, PG HLEA MK H T (15K 7-7 ) o MHRAE T BE R AR AE Bt BR ) A OG0 ] | LA
Je Kb T2 FR A AN IE 3 8 sh 3] .

PG & — ATttt , FE— A Ef i P EHE R B B RIE |, i1 VCC 5 Voyr. MR VCC SR , &
PP HEEVE B Dy 20k Q 2= 100k Q o 26us PO IR K IR A AT Bl b 76 oyt B S (K IS DA% (491) A 2 i A 47
HIEASWIE ) R PUEIRAR S . 2 EN BRI, PG #RfN R, JF R R B AR RS T 1V (JRE )
PG Bl iR FFA R M PG 55X Tl Ak #8547 R Zhin Fraz il (Al 8-2 Fos ) sk A7 b frar At 4

VIN(on) =139V
V|N(off) =10V
Vout1 =5V Vourz = 3.3V
Ruv1 T :
1MQ PG [13 | PG
. RFB1 RPG

RN

Z| EN 402KQ 100 kQ —E?] EN
Ruvz FB n 1V FB H

100 kQ
RFBZ
10 kQ
A\
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG

&| 8-2. {1 F] PG #1 EN [¥] TLVM13610 i85 sz3

8.3.8 AT <7 mUE#E% ( RBOOT. CBOOT )

P TLVMA13610 FOTF ST ri i #8 , FIT- 4 T 549 i i I TR AL 5 w00 (9 EMIL PERE . EO2 , 18K B
THIE ) 2 AR o AL AL HGE EMI RS 5 PR Z [0 BT

f£ RBOOT 1 CBOOT Z[alJ§( & /> B &t , DAEIRAT AR LR , AT EMI AR PERE . W RANT 2ok
EMI, ¥ RBOOT i3] CBOOT , DAL M HLFHAS , M SEBlm i Rer . R ZBUR AT EMI, 358 —4
100k Q % 500k Q MIHIFHES . K Rpoor 5l ME 2 T2 20ns [ L THIFE] , o34 e A B 8 R it 2 1 n 2 e 454
e, BIEAHER IXAEAL

8.3.9 ¥HBhH IR /A% (VCC. VLDOIN)

VCC £ W LDO TRaEgeidmt , FH T8 TLVM13610 4%l skt . FrF VCC HJE AN 3.3V. VLDOIN 3]
2 M LDO [ AN i o %5 A i 0] 1242 8] Vour VAR B T REMR A Fr N IR FLIR . 2R VLDOIN H AR T
3.1V, M VINT F1 VIN2 B4 AWM % LDO ftH.,

RNT PN % 43817 , VCC BA UVLO &Y, AI4E P30 B R (R I B 1R AT FF O34 . & S 0 4 T/ i
Vee uvio M Ve uvio Hyse
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VCC N T A4 B H . 15 21n#, VCC sf a2 . VLDOIN &N LDO Rk . K —A~alik
FIAE B 0.1uF & 1pF A28 VLDOIN iER:3] AGND |, DLIR Eiim k.
LDO it L F AN A Z — 2t VCC HLJE : V)y BX VLDOIN. 4 VLDOIN $%#15{K T 3.1V it , LDO M VN 3k
HUHE YR . 24 VLDOIN ZE#3m T 3.1V i HJER | LDO #iAZ84 VLDOIN. VLDOIN HJE AT Vi f1 12V,

Jikes 7 #f LDO PRI DR BIAETE EN

PLpo-Loss = ILpo * (ViNLbo ~ Vvee) (7)

VLDOIN FN$AE T —ANMET , 7724 LDO $# 4T Viy I, AT 58 R B2 P A% LDO S A\ HL . (AR
VCC ) JFFARThHMFE. Hltn , i LDO HAE 1IMHz. Viy =24V H. Vour = 5V I8 10mA |, 1] VLDOIN #23t
i) LDO ThRIGHFEAN 10mA x (24V - 3.3V) = 207mW , 124 VLDOIN #E# % Vour I, HiFEZET 10mA x (5V -
3.3V)=17mW , J&/> 7 190mW.

8-3 fllE 8-4 7~ T VLDOIN i&E#:3] VOUT B ISR IEH: VOUT I LR i &

100 100
95 95
— 90 — 90
g 85 :g’T 85
& g
Y80 Y80
75 75
— Vviooin = Vout — Vvipoin = Vout
— Vvipoin = GND — Vvipboin = GND
70 70
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
VIN =24V VOUT =5V FSW =1MHz VIN =36V VOUT =5V FSW = 1MHz
& 8-3. Bt SR wm B IR E R & 8-4. LS m B R E R E

8.3.10 IR (OCP)

TLVM13610 8 FH U AR H Ja56 Hh 3 1 328 ) S WL 9 PR 1) R SR 975 1kt Bk i i o AN T 5% ) 3 28 2 R v 5 P R
BE AT L. RSO T |, H RS PR

TLVM13610 27 & A=A i i 2 i1 F B ek v R4 . ZERr iR, TLVMA13610 #EHe 2 SCT H-fR FF < T 40ms
($RME ) |, RS2 RERE 3. W F s B R S AR AALE , Mt S ERE , B2
%o Wre A o S PRAR ™ B IR 454 R I IhAE | AT B b B SR A2 B AE 30 3 . s HER S | SRS B3
WA IEH 81T .

8.3.11 KWy

PO e —Fh R B R IIRE |, T PR 45 05 5 B 1k DR AT R IR . 45 IR AR 168°C (MR ) I,
KW ThRE ey 2t | DABH 1IR3 — B B T R FEBONR TF . kM )E |, SRS FRK , H55REZE 159°C ( H Ay )
N, TLVM13610 <24 EH B 5.

8.4 B3FThEEAE

8.4.1 L=

EN 5|1y TLVM13610 =BTt H ThRE . 24 Veny 1K T2 0.4V I | iZdsthab o, W& LDO T Xfa

s R TS HETRKE 06 uA ( BHE ) . TLVM13610 &R H AR IERY . i A&
RT3 UV RE , W RS AR AR A
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8.4.2 YR

VCC BRI N LDO A A HAR S ds A B EARKIMERE R . 4 Ven @i T 1.V (IRK{E ) JF HAK T 1.263V
((SRRUE ) MRS RS , WEE LDO RSl IFHEAT T . WES Voo T3t UVLO BIfE)E | A e ik
Fil. 7E Ven THERE M REBRE L EZAT , AL B FIT R BRI EA s 575 .

8.4.3 BTN

0 Voo Bl Vi 2 TR B LR 770 MO 2 PRI | TLVMAB610 AbT1 TRk . 52 32 47 (0 i 20 0 R4 EN
PR Vi, 35 RE T AE G A B\ ML AR A5/ 2 3 TR N S e 3.
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9 7 A SE it
#IE

PUR BB S B ANE T TI e, TI AR AERPE R e Bk . TI f0% 7 s g ot
EEHAE, PURRAEAINS B S AR A RS RE

o

9.1 MAfER

TLVM13610 [F)20 B B R GG LA BT, RIRTAEmiA 8A FR it FELIAE T g 9 Vi B PR JC Fbt I e 39 [ i o v
Feo 7 IERIFfRIAEIE T TLVM13610 1Rs a8 B id e , T34 17— 4xii i TLVM13610 PR AT 548
TH, FHUEF B RGBT GRS E B G EE T

9.2 MR F
5% TLVM13610 AHSCSZHL ) B B R R . Mokl 8. PCB A & U RSS20 TLVM13610EVM.
9.2.1 it 1 - AT TN AR 8A ( I&fH 10A ) FPMERIESE

TEER T IFRZE A 1MHz /) 5V, 8A [EEfalk s RF K . EARIF | H4E 9V & 36V JuH N A 24V Frfri
NHTE | 2003 A 0 g ) H bR R 2 58 93.4% 1 91.5%. 15.8kQ HIHLFHES Rey ¥ H HEE TP iR & &
5 1MHz.

Vn=9Vto36V

()
VIN1 VIN2
______ - Cing —— —L Cn2
Vinen =6V I 10 pF 10 WF
Viney =43V Rent § : PGND PGND
| 187 kQ : = =
Precision enable : 1 EN
for Viy UVLO |
i : I PGOOD TLVM13610
| | indicator
: Rens § : PG 0 | V 5V
| R ptiona ouT =
149.9kQ : i VLDOIN external bias lour=8A
r O 100 kQ out=
VGeG VOUT1 _T * ’ ’ O
AV VOUT2
c COUT
CBOOT g Reer FF 3 x 47 uF
:| 100ka | 22PF
RBOOT
RT FB 4 -
Rer AGND Rre
15.8 kQ 24.9kQ
Fsw =1MHz %
B 9-1. B, iK J5 3 A

9.2.1.1 &1 ZER

#* 9-1 &R 7 WM BT R B BUMA N . F AR RE S AL SRR, AR A BERERIT KL 6V, MRk
AL FE T I2AT Hi R AR T3 5V BEE
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x 91. &%

BirSH &
fin N LS 91 9V E 36V
B HLE UVLO S/l 6V il 4.3V
it R 5V
I KA LR 8A
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

SERRR | HE BRI filpeai BAFRIS
i =
‘ Taiyo Yuden (K1 | ;11 1305KB7106KMHT
10pF , 50V , X7R , 1210 , P& )
Cini~ Cina 2 TDK CNABP1X7R1H106K
5 Murata ( AfH ) GCM32EC71H106KA03
10pF , 50V , X7R , 1210 , Kg&
TDK CGABP3X7S1H106M
, Murata GRM32ER70J476ME20K
47uF , 6.3V, X7R , 1210 , B
AVX 12106C476MAT2A
Couriy 3 ‘ Murata GRM32ER71A476ME15L
Cout2+ Couts 47uF , 10V , X7R , 1210 , W@
AVX 1210ZC476MAT2A
100pF , 6.3V , X7R , 1210 , Mg'& Murata GRM32EC70J107ME15L
Uy 1 |TLVM13610 36V. 8A [FlI:5 M4 E itk M (T1) TLVM13610RDLR

() BB =70 5 7 7

FIRES L , TLVM13610 #itk B 7E T B MANTE TN KA SE T IEF BT, HE |, BRI EAMEE X — Ve FH 1Y
AT T

9.2.1.2 4RI FE

9.2.1.2.1 f#F] WEBENCH® T _E#47 E &t

A kil i WEBENCH® Power Designer fdi i} TLVM13610 #3461 & 52 il % it

1. BBENWARE (Vi) HHEE (Vour ) At IR (lout ) K.

2. RIS REMAZ BRI S, Rk, & A R A RRA

3. CRAERIBOT SEMAES (TI) HAd T AT B R TT ST HEL .

WEBENCH Power Designer #2ft 7 5E #il JRELIE] , IF2'51 1 S 4 ANTCAEOE B DL R PRHTS
FEZHAROUT | AIPAT U #RAE

o BITHAMTR , WSEEERIE UL B TERE

o IBATAVEREDTE, TR PEBE .

o H o il I B PR R 7 S LR ] CAD # sl i

© JTERET £ M PDF 5k 5 R,

% WEBENCH T EMFEAME B |, &5 M www.ti.com.cn/WEBENCH.
9.2.1.2.2 B R #E =

TLVM13610 bk iy 1 B 5 7T DLE R — A BUEH > IS @8 AP T. Regr FUEEWUE Y 100k Q , 5 1M Q AHELWT$2
FUMEERE | 5 B R BEAEAR BT PR R T AR . AT AR A 3355 Regg -
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_ RpBT X VREF
RFBB = Vour = VRer 8)

N Repp & B AT AR HEME 24.9K Q o

9.2.1.2.3 JFRHE R F

B/~ 15.8kQ HIFHZS M RT %45 AGND |, LLEE 1MHz [T 682 | iZIF iR £k 5V Mim it , BA
B LALE 24V FIFRFR SN LT 5 KA DG WA S0 LA 28 S 3] 8A 45 i HH HLIAL I 20% & 40% Y5 I
9.2.1.2.4 M\ ARERE

TLVM13610 FFE A/ 2 /> 10uF F&Ei N A |, I A X7TR BA . $ N A28 1 L S g b 200K T B K5
ANHLE . X Tt , il FEMm A 10uF. X7R. 50V, 1210 438 R~F R &2 2e , A VINT A1 VIN2 &8 3
PGND /Rl gefgintith . RN RRE |, ES K 9-13.

9.2.1.2.5 HrtH R AR R

MF 8-1 HTLLER] , TLVM13610 75 Z i fik 25 n F (1AM A | ARt 2.2MHz. 5V it H IR 264 1 1B ia
1T. ff B %0 e v s R P A e il P M B R 2 8% . IR TR IE RSN A A H 2 DA RR AR SO B
T EA R MBS RGN

X TR RG], EE SRR AL B P 47mQ | 6.3V B 10V, X7R. 1210 B A A VOUT1
VOUT2 5| jli%E#: 3] PGND. 7E 25°C fll - 40°C i , 5V B LA B E 55218 52uF Fil 38pF.

9.2.1.2.6 HAthiE#:

¥ RBOOT %E#:%4 CBOOT 4% VLDOIN #&E#:% 5V %t , DASRBlBRAERCR . S HBE R 8-1 i/ ME R ¥
HLZRE , EEINARAI M, AT DAAE BB it B2 B — N E AN Cer IRIR A 2. ¥ Crr A1 Rept BIEERY
TEHETIHREN A2, DUEE AT DUIRTHAAL |, HAS BN AS XK. BT Cer HLA RS 1] LUK
B i i PO 7 ELRRA% 3 5 IC O FB TR, R AU — A 4.99k @ HIFHES Rer 55 Crp #3301 SR M Y FE A4S 10
ESR ZAH{% T 200kHz , MASE{$ [ CFF.
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9.2.1.3 W Hi4
BRIESH IR , B Viy = 24V, Vout = 5V. loyt = 8A H Fgyw = 1MHz
100 100
95 95 rJ/\
—~ 90 . 90 //"‘/——\
? 85 ? 85
Qo Q@
o ©
b= =
Y80 S )
75 — VIN=12V 75 — VIN=12V
— VIN=24V — VIN=24V
— VIN=36V — VIN=36V
70 70
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
Vourt =5V FPWM #55{ Fsw=1MHz Vour =5V SRS Fsw=1MHz
E 9-2. VOUT =5V NB@&&@ @ 9-3. VOUT =5V H‘]‘Eﬁﬁg‘ﬁﬁ
5.05 5.05
5.025 5.025
s s
S g ___
] s
g 5 g 5
=2 =
3 3
4.975 4.975
— VIN=12V — VIN=12V
— VIN =24V — VIN =24V
— VIN =36V — VIN=36V
4.95 4.95
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
Vour =5V FPWM #x( Fsw =1 MHz Vour =5V B3l Fsw =1 MHz

E 9-5. VouT =5V Wﬁgﬁﬁﬁdﬁ

E CH3(PG) I

& 9-4. Voyr = 5V B L8R 1T

™ T

CH1(VIN)

P ; " yun
L CH2(VOuT) T 1
2 T N e S R e Nt

[
[
[
[
[
[
[
[
[
[
[
[
[
[
!
[
[
[
[
[

. . PP |
Ch1 10.0Y B Ch2 5.0V Bw M 4 0ms 25.0MS/s

40.0nst
Ch3 5.0¢ B A Chz -~ 40v
VIN =24V IOUT =8A FSW =1 MHz
&l 9-6. /530

CH '3 (VOUT)
T [
M 100ps 125G/ B00psiht
Ch3  100mY 4 Bw Chd  200mv  Bw A Chd s S72mY
Vour =5V FPWM ##3{ Fsw =1 MHz
TR = TF = 4“3 VlN =24V Jﬁ%% =1 A/HS

& 9-7. BESHE, , 7£ 1Alus T 4A £ 8A
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AGRREE T T Y
C { C T B
© cHa(loUT) | N CH1(VIN) T ]
4% -+ |
:111111111 — H:HM}MH}HH}: g o —— H H ,H ‘H, H m
: CH3(V(3UT) n . J\ \ \ CH3(PG)
I \/ - cH4(l0UT) .
e by T b b b Iy ‘w‘Hw‘H‘“‘iw\u\“\““u
M 100ps 2 SMSHs 400nsipt cht 10.0v By Cch2 20y By M 40 0ms 1.25MSks  800nsipt
Ch3 100mY % Bw Ch4 20v By A Chd 5 152Y Ch3 sov B Cha 10v A Chd s 700mY
Vour =5V FPWM ##3¢, Fsw =1 MHz Vour =5V Fsw =1 MHz
Tr = Tg = 4ps VN = 24V JE#EZ =1 Alus &l 9-9. BB
K 9-8. RAFE , 7£ 1A/us TN 0A £ 4A
75 50
~ 45
60 - 40
— T~ E 35
> 45 >
o g |
8 30 g 250
2 W £ 20|}
& 4 i
L 15 2 15
10 .
—— CISPR11 Class B Limit
0 —— CISPR 11/32 Class B QP detector _ . -
—— CISPR 11/32 Class B AVG detector 5 T Eyajuation Board gcggg’l‘)‘a')
—— Evaluation Board
-15
01 0203 0507 1 2 3 4567810 20 30 0 100 200 300 ,;‘r‘;guei‘;‘; (,\,?,32) 700800 900 1000
Frequency (MHz)
S VEY V =5V Fsw=1MH
il EVM Vour = 5V Few = 1 MHz 1ER B EMI 383 out sw z
. AT N T
& 9-10. CISPR 11/32 B 2K 3 & 41 @ Vi = 24V 2/ 10pF Cyy
& 9-11. ff& CISPR 11 B 4EH R AR @ Viy = 24V
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9.3 HJRMREIL

TLVM13610 [Tt AR E 3V £ 36V K TE A f R Vu N TAE . S N\ IR MR AU A AR n R b (1 27
XS RABIE (6 WG RIE 175 WAt | BN R IR 20 RES ) A7 3RS I 4% FEL R SR L T 75 OB N R . 7T AT 7 7%
39 RAGF LN F AL

_ (Vout X lout
Iin = (W) 9)

S
- M.

ISR AZ A K P2 R A KPR PCB b2 e B A\ ra R, W75 2RS4 RE S DA E VR RE . TN
510 7 A= P RN B BE T RE SRR (RIS AT I BN R . SR AL, A RS K ESR MM A S &
TR — AR ILE IR FL | IXAT RT BEAE AR U AT T AN OG PN S AN R 5 i I A o 7 74 P B 2 B
AR YA T ECM AN LU R o W AGZA R AR R SR /M U T AT RE S B IR I UVLO HeRRfid & AN
RGREANL

A ER PR A, e G R A R N B R S R R T AR, R AR AN F A A S B R A AR ORI A
o FfE AR AHSE ESR A B THH M A IR i | Rt N\ AR ph B #h . 47uF 2 100pF i
{1 PR T AL DASR BB AR | IR B T R S B R I (] R FF N LR ARE . 0.1Q % 0.4Q UL ESR
CIPSPNE 2 € ANC NS W= /2 e 21 D=

9.4 fi )5

FEv L PROETT BB f B (B B AT R R AR ) o, Oy TSR EER SR is AT A B AR gt |, IR
#f) PCB Beit A R AR H . thAh , B EMI PEREAEIR KAERE EHGRT PCB AiiJ&) .

9.4.1 fi [{1EF

PLRFIRSEE T H I B/ BRI RE (B FEHERER EMI S5 ) (1) PCB fi S FcfF it E A AT . &
9-12 M1 9-13 B/n T TLVM13610 4% PCB fiJ7 , itk T ShREAIME S 70146 /A A 28

o JEA B AR ATFEIEVT VIN GE . VEIER , N A AR TR R 01 VINT R VIN2 5] B
SIRRHES o EAR I S NS 0 Rt s R sl |, SRR SR A B , AT = EMI HERE.

- R EA X7R 8 X7S HA K ESR 1206 55 1210 P& B % . %R T S 0402 i N LA 2 |
F = A 55 4% o

— BN HL AR B B R (Rl B 0L B T B BREER T 7 PGND 4R 5L 1) [/ 3B T2 “F 1

- B VIN 5] E7E N30, WEAERMKA PCB JZ L H 95 2 10 V- 0K X 28 5| I He/E — i JF R 35N
CER/

o SR B AR A FESEVT VOUT GBI & . itk F 2R 28 K FH AL XU R A B, 1T bR B3 91 P EMIL
— AR AR B R (Rl B A I B T B BT T 5 PGND 4R 4% (1) 5 3B 102 ~F 11
- B VOUT 5IIITE N iBiEE: , tLETERUKN PCB 2 LA H % 2 P B X L 5| 8 7e — i %8 2

B, WD AL SEFER Y 7

o NG R IFH U FB G E , (€ FB 46/ nfgkd . @R BB KRS 5E T FB 51 AS & 5 1 3%
TCE , BRSBTS BURR S . FB 2 H TR IR B R 22 OB AR N, AR X 1t s LR A s BEL
R B S S e B 7 A 2 3 P A ) B e R Y

o EHBTTEIE T 771 PCB & AL OB R, Z AT LA7E 4B BE#Z |, KT Rehid/ N5 I R B T
HLRA SR . % AGND 51 6 Al 11 B ESERE R T 71 PGND 5 i 19.

o FROLEBEAHT PCB B, LASEFE 2 HIE . 8 28 78 (X S B i oK A0 38 H A A PR 35 3 25 AR AR AR )
RABHPT. A TLVM13610 $24E 288 1EE |, LB SR ARFFTE 150°C AR o XFF e iz T , TisEa 2
Je— N E B HUN X IR R A R U FLE B 0 A B AR A (PGND) %423 PCB 12, s PCB A f
ZANE | ER X HHGE LSRN B S . R 2 5 (A0 T 1 #E ) BEHIE PCB T RK
2o
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9.4.1.1 Bk /G

N T B E AR B VO B W RIEER | B2 R VA SO ECR B A R A RN 45 R AR R AR
HWE PR LA . TLVM13610 #i5e g H /N 6.5mm x 7.55mm 22 3|81 QFN (RDL) 353 | Al 2 — F 51 5 ] E
Ko HlEgEFE RAGE T I RIENS |, FP AT TI1E £ EAR IC HFELIZ b IR 7 AR

22 5| QFN S fit 1 — it iod = 2B JEC A A e BCHVIR i SEBLCA R0 7 3 IXFT LR 25 s ety |, JF B PCB it
AR AR EL . BB LA — DB NPT, DRGSR A T RS, TLYM13610 (4 AR S AR A
SRR IE T PCB AR 2 b, ANTITAS A BE B 22— MRANIAEL

ST 2 AR T 20z HAURHO TR HUECHT | DAROMIRRELST . 38 40 RN B AP . SRS o 28 R T
P T2 MBS % A B 0.3mm (7L | iXSeid LA B) FRVE S M BT, (42 POB A | @i
TENFETEN F T PCB 2 F O — 500 BEHF T . RSN G B FARAE T — A | T FLE % H
LT AN BB

9.4.2 fii Jm7 )
SR | a'AmA s e e
U1
[ [
TEXAS
INSTRUMENTS
T "R
o l B
A heoh
Cin2 - § | rmtCout2
Rboot Cvce
& 9-12. AR
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Position the input
capacitors very close
to the VIN pins

)
00000
VINo

—=

Input
Capacitoﬂ,o: g

Place the feedback
components close to the FB pin

Legend

I Top layer copper
I Layer-2 GND plane

0000000 I Top solder

VOUT o

Place an array of
PGND vias close to the
IC for heat spreading

Qutput
Capacitor

PSP

o
VOUTcooo

Place thermal vias at the
VOUT pins for heat spreading

A 9-13. JLAEITHE &
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10 22 F0SCRS S HF
10.1 2340

10.1.1 B=Fr=RE T AN

Tl KA S5 =7 P2 MBI S A R HME S, AR RS 27 5 BOIR 55 BRARAS ()38 FH A SR AN AT, ASRER Rt
277 S B IR 45 B S AT T P S e IR S — B A R BA T .
101.2 AR Z#
TLVM13610 [R5 [ & rERE L B 3V & 36V B AN TAE L E B A =ik 10A BIA5E S IR |, Al ARl s
ROLREME. P BRI T R IR SRR T S B A S R A EMI R B iy R T ) L A
R %, A EMI 2R Th e 55 RBOOT Ht B T 9% 7 A I 45 5 34 i AN 42 il N\ 55 4% L 25 2% .

£ 101, [ FEEERIET BIFER RS
BB BUEME loyr | H% Rt L KA EMI
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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 ©)
@ ©)
TLVM13610RDFR Active Production B3QFN (RDF) | 22 1000 | LARGE T&R Yes NIPDAU Level-3-250C-168 HR -40 to 125 13610
TLVM13610RDFR.A Active Production B3QFN (RDF) | 22 1000 | LARGE T&R Yes NIPDAU Level-3-250C-168 HR -40 to 125 13610

@ 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 - 4.05 mm max height
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

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
RDFO022A B3QFN - 4.05 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

i (5.7)
\
|
|

4X (3.3) (0.05) MIN
(R0.05) TYP ALL AROUND
‘ TYP
: |
14X (0.25) ‘
l ) ! @ ‘ 19 @
P : |
T |
4 (1) i]‘ @ 20 @
¢ | L J
0.000 PKG & —— —E‘E - + ——————— 2X (6.5)
2X (0.75) 77*77777*»*7*77@9 21 @
|
3
‘ ‘ L——‘——J— 14X (1.2)
2X(2.25) — - —m e ——- —A—-——@ 22
| C TR
4X(0.9) 9 \ ‘ \
| | o ]
! ‘ ‘ 20X (0.65)
4X (1.075) ‘ ‘ ‘ (@0.2) TYP
4X (1.4) 3 P 3
] X ]
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
SOLDER MASK

0.05 MAX 0.05 MIN OPENING
ALL AROUND ﬂﬁ METAL ALL AROUND jﬁ
/ EXPOSED METAL
Q\ | r<
SOLDER MASK J METAL UNDER
EXPOSED METAL 7

OPENING SOLDER MASK
NON- SOLDER MASK SOLDER MASK

DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4226290/A 09/2020

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
RDFO0022A B3QFN - 4.05 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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BASED ON 0.1 mm THICK STENCIL
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PIN 19 TO 22 : 82%

SCALE: 12X
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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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