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frxeD 22MHz | KIEZME L TRIES 3 EROE N |RT = 6.81kQ 1.95 22 242\ MHz
%
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13 TEXAS

TLVM13610 INSTRUMENTS
JAJSPT6 — FEBRUARY 2023 www.ti.com/ja-jp
7.5 BRI (continued)

IR, B2 A TMOBERFHESHR EEEH TH 5 -40°C~+125°CIZB W CEASH Y FRSRER OV IRD), e/ MER L O K E
T, RRBR, BREN BROWERHURE B S W TRUES IV OO E T, IBRUEEE T, = 25°CIC i) Db — MR A7 ST A— S YEEZ R L
TEY, 2E BICO RSN TOET, FHZFRROZRNRY | IROGAEDEHSAVET, Vin = 12, VINT 25 VIN2 12857 = Vine
Vour AR E ST,

NIA—F T AN SAME  BEYEE BORfE|  BAGL
0.4MHz %2R 3572912 RT P15
frIXED_0.4MHz %;@’éﬁiﬂﬂ LCHlESh s iRmoE Y |RT =40.2kQ 352 400 448| kHz
faDy o — N LSEHRER D JE I RT = 22.6kQ 630 700 770 kHz
NAFAR-FZ7A7 (CBOOT V)
VeBo00T LVLO /:4#{15-X4y9‘7?§7f7&:f£5 CBOOT 19 v
- U OEE (SW HEHE)
MOSFET
RDS-ON-HS AP AR MOSFET 244t £77 = 1A, Cgoor-sw = 3.2V 21 39 mQ
Rps.on-Ls m—H% (K MOSFET A 4&Ht A1 = 1A, Cgoot.sw = 3.2V 13 25| mQ
PWM HIFRAE (SW )
ton-miN HS ZAA>F D/ NI Vin = 18V, lout = 2A. Rgoot = 0Q 62 81 ns
torFE-MIN HS AA v F D/ N7 Vi = 5V 70 103| ns
ton-max e RAA YT+ A L] Ry 77 RED HS A L7 7 6.9 8.9 M| us
Dwax BRAL 9T F 2T g AT L il d %
fsw = 1.85MHz 87
S <HgR
Vi = 12V, Cycc = 1uF. EN High 755
ten H— TR D SW 7OV AETORE (H /128 0V 0.82 1.2 ms
PoBET D56
= N N Nyt
tss 3?)%"2?:‘8%\/\@/:5; ?j};%"” PRIERD 16 2.2 27| ms
tw FHASFEREIRER (Te > )RR ) 40 ms
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INSTRUMENTS TLVM13610

www.ti.com/ja-jp JAJSPT6 — FEBRUARY 2023
7.6 AT AR

LUT DALERIZ FRER 227 7V — L a BRI O i FI S, a0 R —F PO RXHENA R ESH T ET, [REE (TYP)1ZIH:
BRIE, Ty = 25°C I B HlanE 9, ZhbOAEkE, RGBTl fRiESh T ER A,

STA— \ 7RI | BovE o B WA
ER
In }/ﬂi«’f\{*“‘/ﬂ‘/ﬁ@/\ﬂ% ViN = Venisyne = 24V, Vour = Vyipoin = 3.3V, Viope = 0V, Fsy = 1TMHz, 8 WA

=R lout = 0A
HTEE
AVour  |EffLFal—iay Vour = 3.3V, Viy = 24V, lour = 0.1A~8A 4 mv
AVourz  |FAv L alb—vay Vour = 3.3V, Viy = 4V~36V, loyr = 8A 1 mV
AVouts AfTRIEISE Vourt = 5V. V|n = 24V, loyt = 0A~4A, 1A/us. CouT(derated) = T00uF 150 mV
&
n g Vin = 12V, Vour = Voo = 3.3V. lout = 4A. Fsw = 1MHz 92.1 %
n g Vi = 24V, Vour = Voo = 3.3V. lout = 4A. Fsw = 1MHz 91 %
n i Vin = 12V, Vour = Voo = 5V. lour = 4A. Few = TMHz 94.3 %
n W Vin = 24V Vour = Voo = 5V. lour = 4A. Few = TMHz 93 %
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13 TEXAS

TLVM13610 INSTRUMENTS
JAJSPT6 — FEBRUARY 2023 www.ti.com/ja-jp
7.7 KRV FeE
VIN =12V (%ﬂl?ﬂiﬂf\@fib \KE@)
4 8
— T,=-40°C —
— T,=25°C <
— T,=125°C =
<3 [ _—
£ —
pet 3 ——
£ / < —
2 Q
= [&]
3 2 3 a
c p=}
: / 2
(o))
n 1 = 2
=
2]
/ <
(s}
/ =z
0 — 0
0 6 12 18 24 30 36 -50 -25 0 25 50 75 100 125
Input Voltage (V) Junction Temperature (°C)
Vwmope = 0V Vipoin = 3.3V
7. v v MY UBOERETR 7-2. ¥RA v F L VBDODANBRER
1.01 18
16
1.005
*\
S < 4
2 z
s S 12
S | =
3 10
0.995
8
—— Peak
0.99 —— Valley
-50 25 0 25 50 75 100 125 6
Junction Temperature (°C) -50 -25 0 25 50 75 100 125
= Junction Temperature (°C
B 7-3. RREE perature (1C)
7-4. TR (E—2) LT LRA (/X —) OBFHIR
35 1.4
30 12
/ 2
g 25 S 1
£ 1]
173 o v —_—
3 — // % y \-QQQ\
= 15 o 0.
w = —
5 | —— g
Q 10 2 04
= ) —— Ven Rising
w 02| — Ven Falling
5 —— 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)
7-5. TRRMES & T LR MOSFET Rpson) 7-6. A RX—TN - ALy 3k
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www.ti.com/ja-jp

TLVM13610
JAJSPT6 — FEBRUARY 2023

7.7 KRAVZ451E (continued)
VIN =12V (%ﬂl%ﬂii‘@fib ‘KEV))

115 70
110 60 \
—~ 105 = 50
S g \
2 100 8 40
S S
2 £
£ 95 g 30 N
= Q
(O] @ \
o =
90 © 20 ™
—— OV Tripping ~
85 —— OV Recovery \\
—— 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)
7-7.87—Fy R (PG) ALy a) R 7-8. RTEHICLVBRESND RS v F I BRHK
10 10
9 9
8 8
< 7 < 7
3 s 3 5
ER R
=] 5
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 D#AttE 7-10. EVM DEMEHE
(VIN =12V, VOUT =5V, st = 1MHZ) (VlN =24V, VOUT =5V, FSW = 1MHZ)
10 10
9 9
8 8
< 7 < 7
3 5 3 5
g2 4 3 4
> =}
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)
7-11. EVM D#AttHE 7-12. EVM D#AiEhE
(VlN = 12V\ VOUT = 33V\ FSW = 700kHZ) (VIN = 24V\ VOUT = 33\/\ FSW = 700kHZ)
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i3 TEXAS

TLVM13610 INSTRUMENTS
JAJSPT6 — FEBRUARY 2023 www.ti.comlja-jp
8 Ff4HsiEA
8.1 =

TLVM13610 [\ o3 W [EI 137 % DC/IDC BIREY 2—/L T AN, /NI a— g« A X K EMI Hpk
DIEFICHEERSEF T SV r—ar mFIcs s nEd, 23U — MOSFET, [SRJW'/& o7 Ei- PWM =1
rr—Z% N L7z TLVM13610 1%, 3V~36V O AJJEEHiFH TEIEL | fix Kk 42V OIEEEEICKICLET, Z0E
Va—/UE, SRR EL BIERA DRI EIREIET NS a—ar OFA HE T?@ﬁb\ K 8A (10A
—2) ® DC AfEREZ AL ET, HIEL — MBI TR E T, RN EHE L AMERE S S B £,

TLVM13610 1%, RT B> Eoi3sMl oy 755246 L C 200kHz~2.2MHz D707 T LATREIRAA T2 77 T il 5
2 TRY, AR BESNDT 7V /r—arC EMI PEREZ 1) ESW2HFE ORBEZ VL T ET,

o Nl —JlYURRE A AL UT- 3R EH I B EMI 2T A — VR & AT« J—R DL AT MR HE
1272%

o WO T U L AT ORI LTSI A SRR ED | AL E I E A AT EEV XD ikt
T4 —IVR H VT R/ NRIZHIZ S

o BHUTID T BT T LR EEIRAAL YT+ ) —RD AL —L—]

o BRYLIIS —F e RTA TR 2R 2 723U — MOSFET 2N L TWA720 K/ A XD PWM AAvF 7 WAl HE

CNOEDREZ A B DHIET, EMI 74/ 2 2 7 B2 RGN ARI S % LRI T ARSI 36 SO TR o> fk i
\ZR99% CISPR 11 BXLU* CISPR 32 772 B EMI OHfill[RZ i 723 Z &N TEE T,

TLVM13610 &Y =—/UZIE, BRI AT LB G T BB A ORERAED B I CUVVET,

« BRV—AOT—rri e T LEERENOA =T - FLA2 PGOOD A7 —4
o BERTUVAMFEDEREAR—7 VATNZIVL FE2FEBR T2
- Tl T AARERT A KELERREIVEN 1L (UVLO)
— UB—h A | 7R
o TUNRAT RE O WG B 2 % 7= P EE ) B 7 R e AX—h
o PAINVHEN O — 7 ERHIRE AL —BHHIRICE Dy 7 B — R il i R
o ABEEEREN S —< Ly T
TLVM13610 (T, SMTFEB L 2o T LU B L LR PR AT I MR RS- E VB E 2T A L CL &%

KPEEEBIEE 125°C COEENHESNTWET, FEOBFAREICB T2 AMEELHEE 35120, RFEPEEE
BaEsRLTLIEE N,
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I3 TEXAS
INSTRUMENTS TLVM13610
www.ti.com/ja-jp JAJSPT6 — FEBRUARY 2023
82HETOYIH
’J—‘ VLDOIN Optional
O external bias
RT (from VOUT)
VIN A ] LDO bias
/1N Oscillator subregulator vee
Rrr
————— - =
! i SYne oTP VIN1, VIN2 Vn=3V1o 36V
Renr S | O

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

! |

! |

1 Rene <

! } PG ocp CBOOT

“TT7TT PGOOD L

indicator PGOOD
%4 E logic —_—Cn
swW
* Power B Vour=1V1to 10V
Reer FB stage VOUT1, VOUT2 our =1Vto
ToVOUT — «—AAA—¢ [] » and ¢
sense point uvLo| control
oTP logic
R ocp Soft start [ | Cour
FBB —
Comp EN|
’ .
AGND
N ppe—

8.3 HRBESKFA

8.3.1 ANEILEEER (VIN1, VIN2)

TLVM13610 ¥ =—/Lid, 3V~36V O H RAEA /) HEFIRICR IS L TR0, MEHER) 72 12V, 24V, 28V DA
TR — A BOMBEEZE#A B L TWET, X 8-1 OEIBEXIC, H—D A EIRAZHEHLT TLVM13610 _—2D
BEL X 2l — #2329 B DI BT _RTORMERLET,

V|N =3Vto 36V

Precision enable
for Viy UVLO

C\N1 —_—

10 pF

indicator

Rpe

|

|

|

|

|

:

|

: PGOOD
|

|

|

|

: 100 kQ

Rrr

VIN1 VIN2
—_— C|N2
10 pF
PGND PGND
EN
TLVM13610
PG
Optional
VLDOIN external bias Vour = 1-10 V
VCC VOUT1 _T . |
VOUT2
CBOOT :I g Resr —— CFF Cour
RBOOT
RT FB =
AGND

% RFBB

Adjustable
Switching
Frequency

i
N

X 8-1. AHhEESHEEHE L 3V~36V DIEESD TLVM13610 D EFRE]
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i3 TEXAS
TLVM13610 INSTRUMENTS
JAJSPT6 — FEBRUARY 2023 www.ti.comlja-jp

EENCLE S R/ DA TTEFEIT 3.7V T, E2—/L®D VIN B (VIN1 BEWVIN2) OFEEN, T4 F= ES=Liipl!
TER G M B KEEE B 42V B2 70V IS H B L TLIEZEW, Ml ik REKEB 25 VIN B TOEE
VX713, IC ICHIER 5 2 D RN ET,

8.3.2 AIZEH B (FB)

TLVM13610 DR ZEH /B E#PHIL, 1V 735K 20V £ T, 72013002 VN 5{%2% DEBLIVNENIFIZIR0E
9, MEEERETHITIE, X 8-1 D Regt 8L Regg ELTHRESNE 2 SOIFEBEIALETT, FB B D
FEUETFIE T IV ISR EESN., #1% OBEAERIEERIHIC DT> TT4—R N7 « VAT LD ENGONET, T /31 A
DFEEENRE#IPAI L —40°C~125°C T,

RegT DOHELEAE 100kQ (ZFESNWT, XK1 2EHLT Rrgr DIEZFHRLET,

RppT(k)
VouTt

1

Rppp(kQ) = (1)

7% 8-1 12, W OO I EEOEEIR UL @Ry —7 Y — e —7 - 4’/5’ I8V T VBRI EHERF T D120 D
HEAEAA T 7 TR BEIAZ RUE T, ZORITIL, CEMEAHERF T 57201 M B E IS LB 2R/ MR &
LRt SN TWET, L FIORTHEEIL, DC AT AEEBIONREICHL TT AL —T > TSNz e T3y a7
Y OFMEERLET, BT, T—RKT7T—R-arT7 4% Crr % RppT EAWHNZELE L, A B A e/ MESHE
(W EXI AR~ — P B E T,
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i3 TEXAS

INSTRUMENTS TLVM13610
www.ti.com/ja-jp JAJSPT6 — FEBRUARY 2023
£ 8-1. ¥ Repy (B, 3 Foy 2B, &R/ Cour
Vour (V) Regg (kQ) (V #2255 Fsw %A (kHz) Cout(min) (MF) (£%)E) BOM @) Crr (PF)

1 F—T 200~750 400 4 x 100pF (6.3V) —
18 125 300~900 350 4 x 100F (6.3V) 100
3.3 434 400~1100 100 4 x 47uF (10V) 47

5 25 500~1400 75 3 x 47uF (10V) 22

12.5 0.75~15 66 4 x 47uF (16V) —_

(1) RFBT = 100on
(2) MW T Y OYAMIDWTIL, & 8-3 B TEEN,

JFHEEPINREZVNEE, DC BEIROEE DN/ NS HZLITEHE Lf<7té<b\ 7272, Reg7 LIRECHUE DS 1MQ B 2.5
NS ) AT/ APV 1/4’7\“03%2*2.“7&%&7‘%%“02@&3“ — I BRI REVIEE T — Ry RZ2D LA
TN IVEEIZITOMNERHVET, J ?EE#” I.FB Y BLIW AGND B OEICEEL ., RiRF—ETED
7218 < (F7-. PCB 0)/4’%0)%%65&75 HLIESVTAHINC) LTLEEWN, FEZ YW, T A 7o Ml 25 R TL
72E0,

833 AAhaVFUY

ANz FoE AT T EEE O AC BIKIZED, BV a— A ~D AN T VEEEHIBTH24LENRHET,
THY A AL AL AT MBIEWVIR BRI TIRA LB —F U AEE W RMS B ERKE2ERTIEIIv s arF
YOERHEHEREL CET, X2 ICAHarT 30 RMS EfiaRrLET, AS1ar5 30 RMS & O XKE
D=050LXIIHRALET, ZORET, 2T 30 RMS B ERIIHEROES 2B TQOOET,

.2
2 Aiy,
ICIN, rms = \/D X (IOUT x(1-D)+ 12 ) (2)

ZZT
* D=Vour/VN ITEY 2= VDT 2—T AP AIVTT,

AR, B EBe~D A EFED DC ilsre AC 3, ENENAJIEBILIREAN 12T 5 J:O“Cﬁﬁﬁ"ﬁéﬁ”bi
T, AEIH VT IVEREEGRTHE, A i 7%, D BROMICEIRIE (lout — IIN) OEREY —AL, 1 -
MBI |\ B2 7 LET, D Ajar o 3iE, BHERICELNE —7 Y —- E—7?}J§¢m@j§ﬁ/&%{/w
AL E T, ZOMR, AC Uy 7 /VEED G A B IE = AR ET, ESR BEDY Y 7V 3 7210 T2<,
X3 =7 — =2 Uy FIVBEDIREZ RLET,

loyT X D X (1D
AVIN:(OUT (1-D)

+1 xR 3

K42, FEDAMBIILER A BEEEZRLET,

IouT XD x (1 —-D) )
Fsyw x (A ViN — Iyt X RESR)

CIN > ( (4)
ZZT

o AV 1T ATTEBIEVY TV OHARTT,

TLVM13610 1%, 10uF OEFIv7 AJjar-7 o8 2 fHLL EEECF, XTR E721% X7S fFEEROME AL, 5 A i
1% 1206 F£7-13 1210 2 H#E5EL£4°. CISPR 11 =° CISPR 32 72X OfAEM EMI AHEEA T -9 7 7 U r—3 a2 Tl
BMORENLEIRDBEAENHET,

# 822 A= —mITHIBEINDa LT U DOYAMNTRLE T, A0 F T =T DERAEALE T2 Ak i/ NRIC
Mz 570, B3Iy A a7 4% VINT B VIN2 o ORI/ AT N CREL, BV a2— LD FiZh
DENDT TR T — Rl TarF 02—t 1% PGND B AZH L E 7,
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i3 TEXAS
INSTRUMENTS
www.ti.com/ja-jp

K82 WRELSIyI/ANhAVT Y

A—=H— ) HE WA r—Re P AR RE (WF) @ TEHEIE (V)
TDK X7R C3216X7R1H106K160AC 1206 10 50
Murata X7S GCM32EC71H106KA03K 1210 10 50
AVX X7R 12105C106MAT2A 1210 10 50
Murata X7R GRM32ER71H106KA12L 1210 10 50

(1) ZoORIFEHSNTWDIL T IO AFATREME MEHELRL, RoHS BRUAT7 ) —DAT —Z A 8ET mE AD BRI OWTE, a7
DY T IAXITBENEDELIZS, T —R =7 — BRI 2 1R 2 TR <TZ80,
(2) SRR EAE (FERMEL. FNS7z DC EHERB IO ISV TRV T,

(ZREd O HESE ST | TR L7281,

AR NIV 45 B (68UF ~100pF) 1ZAKE 7 L2V 7 e B 7 e

74 %%fﬂb\ K ESR O Q ¥ I73v 7 ASjar T o TOANNFHEAL X 72 AR DR BEEMLUET,
834 AharFoy

7 8-1 12, TLVM13610 |

VAT S TN PAE S

RLET, BTy - ar T E AT 555813, DC AT AR

B %ﬁ@%@%%f#ézgﬁ%@i# ¥R ® T30 - ar T o OgE, 7\ — A X BIEER. BB
I, FEMEERME R EOEBERDOEHEDZEIZHHFLET,
DA REIZITETIVI -EZAT K ESR RU~— 27 F-1I2hd 2 O
HEbEEEHTEET, x—ij—_k WICHERSNDH /130 T o OUANMIOWTIL, # 8-3 R TLIEEW,

COUT (min) i‘i’ﬁZéLbﬂw w %f

R8I HWRBELSIyI/HhaAYT Y

A—p— (1) HE B F—ReP AR & (UF) @ BE (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 GRM32ER71E226ME 15L 1210 22 25
AVX X7R 1210ZC476MAT2A 1210 47 10
Murata X7R GRM32ER71A476ME15L 1210 47 10
Murata X6S GRM32EC81C476ME15L 1210 47 16
TDK X6S C3216X6S0G107M160AC 1206 100 4
Murata X6T GRM31CD80J107MEASL 1206 100 6.3
Murata X7S GRM32EC70J107ME15L 1210 100 6.3

M

TIAVITBRIWE
(2) #BHROKE

K?ﬂﬁéi’b“(b HarT oo ANF A RE
TS, [ er S g
i (NI FINESA- DC B L OMRE I SO TR N T,

M MBHILAL, ROHS BXUAT ) —D AT —4 A #ET B2 AOEIEZOWTE, 20T o4
2B A R I | A T BTN,

8.3.5 RAM v F /A (RT)
¥ 8-1 T RT & AGND D2 Rry SfEE SN HITEBHIL . AT 7 il #5 % 200kHz~2.2MHz O#iFN 12
RELET, AMOEEEICHOWT Rey ZEHET5101%, 5 2B RLTIEEN,

_ 164
Rer(kQ) = g iy — 0633 (5)

# 8-1 254 5h, 5 OB LN EHEHL T AMMANEETALE X VT NV ETHRE 8A T 2—/LE

TRERED 25%~40% (R ET DAL F L 7R EE RO £,
8.3.6 BEENDA r—7IELUAHERE UVLO (EN)

EN B> 13, TLVM13610 OEREE A [ A7 HHZITVET, EN BV OBIENISL S EVAL sV REB L, Viy 08
N — T 7\1///3M\ # LRElo7t% . 7 AAATEEABAIE L £77, TLVM13610 A 12— 7 /W27 Db i H
7207151 EN & VIN ICEHE T 528 T, ZOEMEICED ., Viy VAR R 8RN ICH D L X2 TLVM13610 %
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EECEET, LLELDT IV — 3Tk, X 8-1 G:%TJﬁ514*_711/57\}?:@&%78?%%?6:&0)&E’E%H
F9, ZHUCKY, EREE O AR EEREE IE (UVLO) Z2EH TEH7-0 T, ZOMAREIZL —7r v/ FVA
Nr—=TNVEBFA LTS A OT NAAOF R A OB IR, i3 T VE {ﬁ@ﬂfﬁﬁ@%\ééiﬁfﬁﬁ EHTEET,
ﬂjﬁﬂ“/‘\yﬂ%%fzﬁﬁHLT%Z\%?‘/I/J\ﬁ%%E@JL HODA | FT7EYVIEZ AT LD —r 3 7R H# %
fPHZEbTEET,

X6 ZEHL T Reng ZRITHRLET,

VEN_RIsE [V] ) ©)

Reng[kQ] = Rpnt[kQ] X (VIN(on)[V] ~ VEN_Risk [V]

ZZT

- Rent OREEE(ETE 100kQ T,

+ Ven Rise 1. 1.263V (FEAEAE) OB BV AL v a VREEEAR—T LV LET,
> Vinn) 1 HBIORBANELETT,

83.7/X7— Uy R -EZ¥ (PG)

TLVM13610 1%, Hi /I EEEAR 94%~112% DL-F ol — 2 fHNICH B LA RT /8T — F ok « 25— X AfE B
FHELET, R (FB) BT, HESNT PGOOD AL v s/ KOS/ %L . PG HBITIL Low [CEBL £
(0 7-7 BIR), 2O, BIHIRER, Y —~b- Sy Mot S —7 Lt S B IR B TR
HVET,

PG i34 =7 KL AU HF1THY . VCC X° Vour 72E D DC BIFEA~DIERT VT 7 HPLN L E TS, VCC bk
HBEINDEREHIR T 5720, HEREINL T LTy 7 HPT O IT 20kQ~100kQ TH, 26us O T Z VT -7 44
W, HTEEOERE OEE) (T4 BLOAGIBIER 72 L) 1ISk357 77 ORREMEEZBSIELE T, EN % Low (275
& PG ITHRHIAVIZ Low (2720 AJJFEIEN 1V (BEHEfE) 2 BRI TWAIRVA 72 FFIC2DET, M 8-2 ITRT LD
W2 BT AR) — b L X 2L —HDOREN — T, F, AV MEEB IO T ERIZIE PG E 52 L
3N

VIN(on) =139V
V|N(0ff) =10V
Vour1 =5V Vour2 =3.3V
RUV1 T .
1MQ PG Reo, Roc PG Rrss
17] EN 402 KQ 100k L—]17] EN 23.2kQ
Ruvz FB| 8 1V FB 1V
100 kQ
RF52 RFB4
10 kQ 10 kQ
4
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG

B 8-2. PG LU EN ZEA LK TLVM13610 > —4F > FDRE

8.3.8 AIZERSvF - /—F - R)b—L—} (RBOOT, CBOOT)

Ay F ) —=ROEENLS RV ZESL, @8 To EMI PEREZSGE T 585 TLVM13610 DAA v T+ J—R -
N—L— e LET, 72720, 326 AV ZECT DL RME T LET, digEShiz EMI EZRIK T DT R
DT DITEENLEETT,

RBOOT & CBOOT DRI IARLEL . WHEHIIATEEL T EMI LR ROMEREDNT L A2 Mtk L £, EMI Z2dGE
TLHBEN 2N E1E, RBOOT Z CBOOT (2t L THHMEHLA RS L , Fm O A LB L £, LKW EMI 23
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VBT 1E, 100Q~500Q O$HTE L ET . Rgoor EvE7R—T 107 535 ERVIEIL 20ns 12720 F
TN, AWERNPRKEIRDEE IR ENRKELA2D720 HEELET A,

83.9NAT7RAEERELF 1L —4# (VCC, VLDOIN)

VCC i, TLVM13610 O fil{HIa #8121 & a3 272D S AN LDO 7 L X oL —X DO )T, A%

VCC &ETE1% 3.3V T9, VLDOIN B 1EZNHE LDO ~D A ) TT, ANVEIREIE TEAET/NELKT B0, ZO AN
1% Vout 128 LE T, VLDOIN EEN 3.1V RiED54A . VINT & VIN2 [ZNE LDO [ZHEB2E ) & i \n&nbiﬁ“o

A EN 22 EZ RS 1272 VCC IZid, WEEEMETED55 1AMy F 7% 1D UVLO (R#ERERE Mo -
TWET, [EBREFHE D VCC_UVLO BLO VCC_UVLO Hys ZZHRL TLTEE0,

VCC I/ EIEE ~D ' DRI LN TLIEEW, VCC Z2r—RL7zh, 7T FIZEK LD LW TLEEN,
VLDOIN %, N# LDO ~DA 7 2ar A) T, /A XMtk Z M ESE512iE 47 /a/@muuﬁ 0. 1uF~1pF =2
7 %% VLDOIN 75 AGND (28 L £,

LDO . kD 2 DD ASjDWFnns VCC BEZMAE L £ 7, Viy £72iX VLDOIN, VLDOIN %7 Z RN E7zid
3.V Kl 283 5L, LDO (X VN 22bE %5 EHLE T, VLDOIN 73 3.1V 2B LB EITERSN TOD %A .
LDO A% VLDOIN (2729 E3, VLDOIN fEEIE Viy & 12V Ol 5 28 2 2N DI L TLTZEN,

A 712, LDO OEHRRKDKBZ IR D IITHEL E9,

PLpo-Loss = ILpo * (ViN-Lbo — Vvee) (7)

VLDOIN ASIZIE, Vi EVEWEE T LDO ICB &M 54 7 S ar by, VCC % UL+ 2 LDO A W& TE %
FoMEL, BAHBEA R CEET, 722213, Viy = 24V, Vour = 5V T. IMHz < LDO i 2% 10mA D¥a. 75

RICHEES7= VLDOIN To LDO % H#8 %1% 10mA x (24V — 3.3V) = 207mW (2720 %9, —F VLDOIN %
Vour (LT3 A D382 E, 10mA x (BV — 3.3V) = 17mW 25 1L<720 190mW b LTV VEd,

8-3 BLUK 8-4 |Z, VLDOIN % VOUT (285t LT= A skt L7 W& ORFE/2 R 7 oy Mem LET,

100 100
95 95
— 90 —~ 90
= =
= =
2 85 2 85
Qo Q0
o QL
= =
Y 8o w80
75 75
— Vvwooin = Vout — Vviooin = Vout
— Vvipoin = GND — Vvipoin = 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)
VN = 24V VOUT =5V FSW = 1MHz VN = 36V VOUT =5V FSW =1MHz
g 8-3. A&/ T RICK BEDR E B 8-4. AAER/NA 7 RICK BEDR £

8.3.10 8 E /iR (OCP)

TLVM13610 (%, =27 - A X X ERDOV AN EOEFRHIRZM AL T, @EFIREDLRESI N CWVET, &t
WX, A F T AN &_@(}IL%UBEXV//E/H\Ett%ﬁxéﬂiT WEFCKRAEOR], W TEEIIME FLET,

TLVM13610 1. MG/ B m N R EL G EICehy il ERAFELABEHL TCWET, Iy 7 - E—RFN T
TLVM13610 B 2— /LW vy M7 EH, ﬁt@]biﬁkﬁ“éﬁu 40ms (FEHE(E) A7 IR FF S ET, %MT’EL
Eamif_ FRAEIZ LD T WV NIREED GG B 1T, 74V NIREE DM EHS N D E Ty 7D RSN E T, ey 7 - E—
R, EEOBEFIRE COWBE IR BEAT SAANEBE T DA etE 2 kL E7, BENEHEIND L,
EVa—/WLAEBICEEL, @EEBEICRVET,
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83.MY—TI-vy Y

P Ty M, BEA TR E AR L, @K DG A IR 570 I SN A N H O AR R aE
T, BEETNEE N 168°C (FEUEE) 2B 2 DL, V—</L - XM UL S TT /NAANRA 7720, En Ll EDE
NHEEBIOIRE FF2EEET, vy MU BICESERE MK FL, TLVM13610 (XA BRIEEE A 159°C (12
HE) FCR P LI EERZRAET,

8.4 TFINA ADEHEE— K
841 vy YUY - E—R

EN 213, TLVM13610 DA [ A7 & HIFELE3, Veny 2358 0.4V Z FalDE, T AL AT vy " T2 - B—RIZ720
F9°, WEF LDO LA T U7 - L X 2l —H DM NRA 710 ET, vy Moy =R TOFIEEIL, 0.6pA (12
HEE) TR LES, TLVM13610 IHEEEREMEREL L TWET, AJJEENZD UV ALy a/LRE FEIS
LXK 2L —HIA T OEEITRET,

842 RZUNA + E—R

VCC AT AEFRMHOWNE LDO I&, L ¥ 2L —FHEIDBIERNA R —T L - ALy a/V R & 2 TOET, Vey 2
1.1V (KIE) 2B A @REAR—T L ALyl R 1.263V (FRHEE) 2 FlEl5E, PIEE LDO 23412720 L%
2L =2 al P TOIET, NEE Voo 8D UVLO ALy a/L k% EEDE . EkEE A R — 7 VAN AR ET,
Ay F o TEERB IO EELF 2l —ald, Vey DEREEAR—T L ALy a/L R % EEDETAR—T /VITRY
FH A,

843740747 - E—K

TLVM13610 1%, Vycc BEV Vey BBET DAL v a/L R 2, 7V NI FEL WSS 77747 - E—F
AR, ZOBNEE ATHEIC T SR AT, EN % Vi ICBET 520 T, SHUCKRY FShiz AT 8E
PR NEBEIE LS8 A RS TR E T
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97 V=g RE

ey
DTFOT7T U r—a fERIT, TF R AL AN A ORI EENAL DO TIEAL, TF PR AL
AV LAY TIEF D IEFEME 1358 2 AR RN - U ER A, 4 D B SR A8 oA EIZ DWW T

I, BEROBELETHBIL TOEKTEITRVET, $7o, BEHRITH I ORGHFELRIEL T AN 528
T, VAT LOKEREZHERR T DM BB DV ET,

91 77U —a el

TLVM13610 [RIEAFE GRS Y = — i, RIS W EIREEEZ K 8A O Bt CHElE H ) EBIE AT 5720
ST T ER S Z DT EE LB LU ER A, TLVM13610 R—ADL ¥ 2L — X DR G B?X%L@{K}Q;U\/\fi
bF57=8  AFER7: TLVM13610 ZA w7 AR —hK e H)Fal —F ) — L EX o a—R LT, VAT AR FHEDNFED
TV —ar DA IR— RN RIRT O TEET,

9.2 REXMAET TV T—2 3>

TLVM13610 ZA# FH L7 LD MIFK K| #idhge . PCB LA T U k7 7 A/ 7 AMERIZTOWTIE, TLVM13610EVM %
ZILTTZS0Y,

9.21 REH1-EXZABT7 SV —avRITENESA (10A E—4) AR REEL ¥ —%

WD, IMHz DAA T J B A T2 5V, 8A DREEL X ol —X DRI ERLET, ZOHITIL, 9V 7
5 36V OFFHNDAFRATEE 24V ITHADE | AR RIREAAM RO BIRITEN LI, 93.4% & 91.5% TT,
HCHT Rry & 15.8KQ (12T 5E 7V =T =0 7« 2w F L VTR RS IMHz IR ESHET,

Vn=9Vto36V

[
VIN1 VIN2
______ - Cing —— —— Ci2
Vinn) =6 V : I 10 pF 10 pF
Vine =43V | Renr g : PGND PGND
| 187 kQ ! = =
Precision enable : | EN
for Viy UVLO |
" : I PGOOD TLVM13610
| : indicator
: RENB g ! PG
| i Vour=5V
j409ka > 1 FReo VLDOIN Optional our =5
I | 100kQ external bias louT=8A
VCC VOUT1 i 9 D

N VOUT2 ]
CBOOT g Resr —— 2CzFF . 3 x 47 uF
:I 100 kQ P

RBOOT

RT FB
Rrr AGND Rrss
15.8 kQ 24.9 kQ
Fsw =1MHz %
9-1. BIFRE

9.2.1.1 R5EH

£ 911, ZOFEBHT TV r—rar OxGERDANTI M) ERED K" TA—FERLES, AJBEEDKI 6V &2 F
m5&, LFal—HE BV ORERAL M FEILHAEET, Fay 77U CElfET 228 ERL TIES,
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xR o1 BEINFA—%
BRELTA—F &
Ay P 9V~36V
AHEIE UVLO 234, 47 V. 4.3V
HEE )Y
S NIRPARERI 8A
AT T TR 1MHz
HOBELXal —var +1%
EVa— Ty MU 1A el

7% 9-2 1230 IR LT EEE Y 2— VOB B EZEE ORI AT TEHINNR0ET, ZOT A Tk
SEevIIv Mo T oA FEELQONET,

K92 77V =3 EK1OBRER

VTV | g fR A—y— () iR
Taiyo Yuden UMJ325KB7106KMHT
10pF. 50V, X7R. 1210, £537
TDK CNABP1X7R1H106K
Cint~ Cin2 2
B Murata GCM32EC71H106KA03
10uF, 50V, X7S, 1210, 532
TDK CGA6P3X7S1H106M
Murata GRM32ER70J476ME20K
4TPF. 6.3V, XTR, 1210, £F3v”
AVX 12106C476MAT2A
Court» Courar | 3 Murata GRM32ER71A476ME15L
Courts 47pF, 10V, X7R, 1210, £F3v7
AVX 1210ZCA76MAT2A
100WF. 6.3V, X7S, 1210, £F3v7 Murata GRM32EC70J107ME15L
Us 1 [TLVM13610 36V, 8A [RISIEEHiREIEE = — L Tﬁwx'@”"”"‘/ TLVM13610RDLR

(1) =R =7 — I DR w2 T RTEE,

— AT TLVM13610 B2 22—/ /Ui, TRIEVIMET RS LS AT b e T A— 2 THERE T D IOICRFF SN TOVET, L
LN — 7 RifE L. S E DT O H R EITRT L TR bSOV ET,

9.2.1.2 HHGRFFIE

9.2.1.2.1 WEBENCH® Y —JVICk B Hh X% ARREL

ZZx%7Vy 73 5HE, WEBENCH® Power Designer #4587 TLVM13610 € =— /L& HL THAY LG G A 1ERK
TxFET,

1. wPINS, ATTEE (ViN)s HITEE (Vour)s HHFTEDR (lout) PEHEEASILET,

2. AT TARAF DX AT NEHERHLCT, 2=, EAmE, IANME D EERRFGA—2ZOW TR b L £
-é‘O

3. RSN HREHE TR AR AL AN AP AE Z ENAHMO ) 2 —a L LU E T,

WEBENCH Power Designer Tl&, 7 AZ~ A XSz B KIS U AR | U7 V2 A LOATiFE &5 b O TE G H & OF
HTERTEET,
L ROBAEEFATARET T,
o BRI ol —araETL, EEREIE LRI OMEE R T D,
o B2l —TarEEITL, RO TR TS,
o NARE ARSI BRIV AT T M —fx#)7e CAD 74—~y MIZI AR —R 2%,
o FXEtOLAR—Na PDF CHIRIL, RMEEEF A A 35,

WEBENCH > — /L O FEAfIE, www.tij.co.jp/WEBENCH CTZ & 272 E T,

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 21

Product Folder Links: TLVM13610
English Data Sheet: SLVSH63


https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=TLVM13610&origin=ODS&litsection=device_support
http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en
https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tlvm13610?qgpn=tlvm13610
https://www.ti.com/ja-jp/lit/pdf/JAJSPT6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPT6&partnum=TLVM13610
https://www.ti.com/product/ja-jp/tlvm13610?qgpn=tlvm13610
https://www.ti.com/lit/pdf/SLVSH63

i3 TEXAS
TLVM13610 INSTRUMENTS
JAJSPT6 — FEBRUARY 2023 www.ti.comlja-jp

9.2.1.2.2 HABEDRERA > b

TLVM13610 E¥ 2 — /LD H BT, 3 EHRHLZM A LT TR ATHE T, Regr OHEREE THZ 100kQ 13
IMQ (TR T/AXTED ] ELTIRY, J/NSWEFUEIZ A~ THE BRI L TOET, L TFoXZ LT
Rrgg ZFHHLET,

RFBT X VREF
Vo — Voo (8)

R =
FBB = Vour — VREF

Rrgg (RO ITVVEHEE THSD 24.9kQ 2R IRL 7,
9.21.2.3 A v F I BRiBEHBDORIR

RT & AGND Df#iz 15.8kQ Ok Hia8ki L. A v T V%A IMHz IR ELE T, ZOAM T T BRI
INFRNTIEEIE 24V T 8A EMEHE J1TBEIRD 20%~40% Ol TAL X I XD —J ) — =7 U /I/af’{llhffﬁ%i
572 5V O AICEFFESNTHET,

9.21.24 Aha VT HDER

TLVM13610 1213, Sl A AR 2 x 10uF D& T3y 7AUABET, XTR FBEOMHEHIEL £9, A= 74
DEEERIE, TR ANBIELDS EVBERBYET, ZOFFTIL, VINT 3550 VIN2 75 PGND ~EVa—L 0
TEDHEFIEICHAES I 10uF, XTR, 50V, 1210 & —A- YA DTy -2 T4 2 HERUE T, HetL 1
TUDBLEIZOWTIE, K 9-13 22 ML TES,

9.21.25 HharForynEiR

# 8-1 775 TLVM13610 Tl 2.2MHz T 5V O )L TN ESE 51213, 25uF LA LD FER )55 B3 LB
T, BELREDOEK RS REmE D IIv s FAT a T oY LET, WEIOSU T, BMO M A&
L Ty 7VBRE AR 070 FREDAMBIEEM R OT 7V —a ACERLE T,

DO FHAITIL, VOUT1 & VOUT2 726 PGND ~F /1*‘/1/@3; \ZHEES LTz 4TpF . 6.3V £721E 10V,
X7R\ 1210 DIy 7 -ar 7o 0% 2 EE L ET, 5V TOREZNA &1L, 25°C T 52uF, -40°C T 38uF T,

9.2.1.2.6 FDMh DK

BEDONHFEEZE5HI21E. RBOOT 42 CBOOT | L@%L VLDOIN % 5V o c#ki L Ed, 3 8-1 O/ IMIEIZIT
NREEERTHEEINAA— VBT, Cep ELTHRESNTZ 74— K74V —R a7 %% ElOFE
OGS E TEXFET, Cer & Rept ¢ J:o’(%ﬁkéﬂé‘tlﬂ I AT T D A5 L E<ERELET, 2k
O AEARDSEINL £ 3, 70 AA — S — I KRIE NI 528130 EE A, 20 Crp 2T P, BIEOH )
25 IC D FB J—RIZE#HE /A X &L HEME DN S 5728 . 4.99kQ DHEHL (Rep) % Crr LIESNIALE THSENHYE
9, 137 3@ ESR Erid 200kHz £iifi ThoH %A . CFF 24 FH LRV T2 S0,
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9.21.3 77U or— 3 2 HI#R

FRIZFLIR D72 BRY | VN = 24V, Vout = 5V, loyt = 8A. BL W Fgy = IMHz T,

9-4. Voyt =5V DEFmLFaL—23 Yy

100 100
95 95 r/—\
— 90 — 90 /f"/—_—\
5 z
c 85 c 85
Q K]
Q ©
i &
80 80
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)
Vout = 5V FPWM £€—FR Fsw = 1MHz Vout =5V HEjE—R Fsw = 1MHz
9-2. Vour = 5V TO®E & 9-3. Vour = 5V TORE
5.05 5.05
5.025 5.025
s s
(] [ ‘
(2] (=2
ke 2
= 8 S s
5 5
=3 i=3
> >
o o
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)
Vourt = 5V FPWM £&—FR Fsw = 1MHz Vourt =5V HEfE—R Fsw = 1MHz

9-5.Vour =5V DERLF¥alb—ar»

CH1(VIN)

-
CH 2 (VOUT)
2 o T i e
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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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RDFO022A

PACKAGE OUTLINE

B3QFN - 4.05 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD
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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
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RDFO0022A B3QFN - 4.05 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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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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