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Hx
=1 fH

(Vin = Venvio = 24V, RT = 825 (fsw = 500kHz) . Cvcc = 2.2uF. Vwmope = VexTvee = Vsono = Veeno = 0. Vs = 0.64V, LX =SS =
RESET = A — 7>, Vest~VixDEE =18V, Ta=T;=-40°C~125°C, AFEMEILTa=+25°CTOME, FHIIRED /R \WRY BEITET

SGND?73JE#E,  (Note 1) )
RS A—4 e | FAREHE AT BME  REE BA{E By
INPUT SUPPLY (VIN)
Input Voltage Range Vin 35 36 \%
Input Shutdown Current Iin_sH Venuwvio=ov (v k&Y« E—K) 6.5 24 pA
Input Quiescent Current lo_bcm DCME— k., Vix=0.1V 2 mA
lo_Pwm BERSYFUY - E—F, V=058V 8.2
Input UVLO VIN_vio R VINDIL EAYY 2.95 3.26 \Y
VIN_HYS EXTUIR 0.246
ENABLE/INPUT UNDERVOLTAGE LOCKOUT (EN/UVLO)
EN/UVLO Threshold VENR Venuvio®D L EAYY 1.194 1.25 1.303 Y,
VEN_HYS EXTUIR 0.1
VEN_TRUESD VenuvloDILFAY , BEDT vy hEH Y 0.75
EN/UVLO Input Leakage Current len Venwuvio = OV, Ta =+25°C -50 0 +50 nA
LINEAR REGULATOR (Vcc, EXTVCC)
Vce Output Voltage Range 3.5V <Vin< 36V, Ivcc=1mA 1.74 1.80 1.86 v
Vee
1mA < lvcc < 25mA 1.70 1.80 1.86
Vce UVLO Vee_uvr VCCD3L EMY 1.605 1.640 1.683 \%
Vec_Hys EXTYIR 0.065
EXTVCC Operating Voltage Range 2.448 12 \
EXTVCCODIL EAY 2.348 2.400 2.448 v
EXTVCC Switchover Threshold
EXTUIR 0.09
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(Vin = Venuvio = 24V, RT = 856 (fsw = 500kHz) . Cvec = 2.2uF. Vwmope = Vextvee = Vsono = Veeno = 0. Ves = 0.64V, LX =SS =
RESET = 4 —7">, Vest~VixDELE =18V, Ta=T;=-40°C~125°C, {UFEMHILTA=+25°CTOME, FHIHEDRWRY EEITET

SGND7% %, (Note 1) )
K5 A—4 G | FAREE AT BME  RRME RAfE By
POWER MOSFETS
High-Side nMOS On-Resistance Ros_onn lx=03A, Y—X 0.14 0.27 Q
Low-Side nMOS On-Resistance Ros_onw lx=03A, 2% 01 0.19 Q
LX Leakage Current Vin =36V, TA=+25°C. Vix = (Vpenp + A
lLx_LkG -2 +2 H
1)V~(Vin -1)V. Venwuvio = OV
SOFT-START (SS)
Charging Current Iss Vss = 0.3V 4.7 5 5.3 HA
FEEDBACK (FB)
FB Regulation Voltage VFe_REG 0.591 0.600 0.609 \%
FB Input Bias Current Ire Ves =1V, Ta=+25°C -50 +50 nA
MODE SELECTION (MODE)
VM _pcu DCME— K 1.22 v
MODE Threshold .
Vm_pwm PWME— F 0.66
CURRENT LIMIT
Peak Current-Limit Threshold IpeAK_LiMIT 2.8 34 4.1 A
Valley Current-Limit Threshold DCME—F 01 A
lvaLLEY_LimiT R
PWME— F -1.8
OSCILLATOR (RT)
Programmable Switching Frequency
fow 400 1500 | KHz
Range
Switching Frequency Accuracy -10 +10 %
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(Vin = Venuvio = 24V, RT = 856 (fsw = 500kHz) . Cvec = 2.2uF. Vwmope = Vextvee = Vsono = Veeno = 0. Ves = 0.64V, LX =SS =
RESET = 4 —7"2, Vest~VixDEE = 1.8V, Ta=Ty;=-40°C~125°C, NEMHIITa=+25°CTOE, HFIRTDORWVIRY BEIXET
SGND73 HE#E,  (Note 1) )

R A—4 s TRREHE/2AAVE =/ME REE &K{E Bfr
Vrs Undervoltage Trip Level to v
VEB_HICF 0.375 0.390 0.405
Cause Hiccup
HICCUP Timeout (Note 2) 32768 Cycles
Minimum On-Time ton_min 60 90 ns
Minimum Off-Time torr_mIN 100 150 ns
OUTPUT STATUS MONITORING (RESET)
RESET Output Level Low VRESETL IreseT = 10mA 0.4 Vv
RESET Output Leakage Current IRESETLKG Ta=Ty=+25°C -0.1 +0.1 pA
FB Threshold forRESETT % of
. VFB_OKR VesD L EMY 93.1 95.0 97.0
Deassertion VFB_REG
FB Threshold forRESET Assertion % of
VEB_OKF VesDILTHY 89.8 92.0 93.2 v,
FB_REG
RESET Delay After FB Reaches 1024 Cycles
95% Regulation
THERMAL SHUTDOWN
Thermal-Shutdown Threshold BELFH 160 °C
Thermal-Shutdown Hysteresis 20 °C

Note 1 : FEXAARIZ, Ta=+25°CTRULT A b SN TWE T, BHEIREEHIPA AR OARRITRRGE & AN L 0 AT s TnET,
Note 2 : FEMIICOWTIE, WEFE#E (OCP) /b h vV - F—RDkEr a2 2B3BLTLIIEEN,
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xR KR

FRHTHREDRVIRY | Ta=25°C,

R2. EHBKERE

PARAMETER RATING

V,, to PGND -0.3V to +40V
EN/UVLO to SGND -0.3V to +40V
LX to PGND -0.3Vto (Vi + 0.3V)
EXTVCC to SGND -0.3V to +14V
BST to PGND -0.3V to +42V
BST to LX -0.3Vto +2.2V
BST to V. -0.3V to +40V
FB,VCCto SGND -0.3Vto +2.2V
SS, RT to SGND -0.3Vto (Ve +0.3V)
MODE, RESET to SGND 0.3V to +6V
PGND to SGND -0.3V to +0.3V
LX Steady State RMS current +3.0A
Output Short-Circuit duration Continuous
Continuous Power Dissipation (T, =+70°C)
TQFN Multilayer Board (derate 23.1mW/*C above +70°C) 1847.6mW
Operating Temperature Range (Note 3) -40°C to +125°C
Junction Temperature +150°C
Storage Temperature Range -65°C to +150°C

Note3: Vv 7 v a ViRENR+I25CHMZ 5 L, BIEFEMBEL 20 £7,

LD R ERMEBA DA NV AZMZ D ET A RNEANBEEZ G252 LR3HV ET, ZNOOHEILA NV AEKROHLE
EDEHDOTHY, ZOMHKEOEEL Y ¥ a VICEEHET M EMLU ETT AL AN EFICEET 22 L2BHRT 200 TEH Y HA,

TS A e BRI R COERRIBICE C & 73 ZADEERICEEE 52 £,
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REFAITIERERRIE

(FRIZHEEDZRWRY . Venuvio = Vin =24V, Vsenp = Veeno = 0V, Cvee =2.2uF, Cast=0.1pF, Css=6800pF, Ta=-40°C~+125°C, ft#*
fEIETA =+25°CCOME, FHIHEDRVIRY | BEITA CSGNDAIEHE, )

EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
FIGURE 5 CIRCUIT - FIGURE 5 CIRCUIT - o FIGURE 6 CIRCUIT w0t
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EFFICIENCY vs. LOAD CURRENT LOAD AND LINE REGULATION LOAD AND LINE REGULATION
FIGURE 6 CIRCUIT ot FIGURE 5 CIRCUIT ot FIGURE 5 CIRCUIT .
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LOAD AND LINE REGULATION LOAD AND LINE REGULATION
FIGURE 6 CIRCUIT woo? FIGURE 6 CIRCUIT e
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(FFIZHRE DR WRY . Venuvio = Vin = 24V, Vseno = Veeno = 0V, Cvee =2.2uF, Cast=0.1pF, Css=6800pF, Ta=-40°C~+125°C, {t#*

EIZTA=425°CTOfE, FFITIREDRVIRY | FBEIZ4 CSGNDAHERE, )

SOFT-START/SHUTDOWN THROUGH EN/UVLO

FIGURE 5 CIRCUIT

009

Venuwo

Vour —/ e e LA 0

) SV iV

1] — 1A/div
Vreser 2V/div
1.6ms/div
CONDITIONS: 5V OUTPUT, PWM MODE,

2.08Q RESISTIVE LOAD

SOFT-START/SHUTDOWN THROUGH EN/UVLO

FIGURE 6 CIRCUIT

toc11

VENUVLO femme — 5V/diV

Vour _J ] 2V//dliv

T 1A/div
VRESEY [ss e 2\//div
1.6ms/div
CONDITIONS: 3.3V OUTPUT, PWM MODE,
1.38Q RESISTIVE LOAD

SOFT-START/SHUTDOWN THROUGH EN/UVLO

FIGURE 5 CIRCUIT

octd

VEN/UVI.O — —_—

Vour

|LX—__

b 5 | P— b——

SVidiv

2Vidiv

0.5A/div

2VIdiv

1.6ms/div

CONDITIONS: 5V OUTPUT, DCM MODE,
250Q RESISTIVE LOAD

analog.com.jp

SOFT-START WITH PREBIAS VOLTAGE OF 2.5V
FIGURE 5 CIRCUIT

toci0

Venuno SVidiv

T

Vour 2Vidiv

i

0.5A/div

VreseT fb—o ] 2V/div

1.6ms/div
CONDITIONS: 5V OUTPUT, PWM MODE,
250Q RESISTIVE LOAD

SOFT-START WITH PREBIAS VOLTAGE OF 1.65V
FIGURE 6 CIRCUIT

toc12

Venuvio w— 5V//div

T

Vour 2Vidiv

i

0.5A/div

Vreser == 2V/div

1.6ms/div

CONDITIONS: 3.3V QUTPUT, PWM MODE,
165Q RESISTIVE LOAD

STEADY-STATE PERFORMANCE
FIGURE 5§ CIRCUIT wetd

H
VOUT(AC) NSNS 50mVTdiv

VIX | e e e e e e e e ] 10V/div

I 1A/div

2us/div
CONDITIONS: 5V OUTPUT, PWM MODE, 2.4A LOAD
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(FRICHED 2 WERY | Venuvio = Vin =24V, Vseno = Veenp = 0V, Cvee = 2.2uF, Cast=0.1puF, Css=6800pF, Ta=-40°C~+125°C, {3
EIZTA=+25°CTOfE, FHTHEDRVIRY | EBEIT 42 TSGND LY, )

STEADY-STATE PERFORMANCE
FIGURE 5 CIRCUIT wcts

Vout(ac) 50mV/div

ANl AAAAS ‘f'ﬂ: AMAAY AAAAL A
Vix WV JUVVV._ JUVVVL UV JUVVY. U 10Vidiv

Ix m\am\'ww\mm\/\w\\ 0.5A/div

1ps/div
CONDITIONS: 5V OUTPUT, DCM MODE, 20mA LOAD

STEADY-STATE PERFORMANCE
FIGURE 6 CIRCUIT ret7

Voutiac) 20mV/div

"

Anl ARAML MAAAD AAAASL AAAAS A
Vix w’v._,uv\u,_;N»/\/..;wu\/.../wv,_,', 10V/div

i m\MM\N\M‘\/m\M\A 0.2A/div

2ps/div
CONDITIONS: 3.3V OUTPUT, DCM MODE, 20mA LOAD

LOAD TRANSIENT BETWEEN 1.4A AND 2.4A
FIGURE 5 CIRCUIT

oc19

Vourac) & 100mV/div

lout 1A/div

100ps/div
CONDITIONS: 5V OUTPUT, PWM/DCM MODE

analog.com.jp

STEADY-STATE PERFORMANCE
FIGURE 6 CIRCUIT

VOUTIAC) e e 50mV/div

Vix e eSSl L L L L L Y 10V/div

NNNANNNYYNAN

Ix 1Adiv

2usldiv
CONDITIONS: 3.3V OUTPUT, PWM MODE, 2.4A LOAD

LOAD TRANSIENT BETWEEN 0A AND 1A
FIGURE 5 CIRCUIT -

Vourtiac) k 100mV/div

[[V1F] ) — JU—— Y'Y

100ps/div
CONDITIONS: 5V OUTPUT, PWM MODE

LOAD TRANSIENT BETWEEN 100mA AND 1A
FIGURE 5 CIRCUIT

10c20
Vourac) f \ 100mV/div

louT [se— Il 0. 5AIdiV

100ps/div
CONDITIONS: 5V OUTPUT, DCM MODE
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(FRICHED 2 WERY | Venuvio = Vin =24V, Vseno = Veenp = 0V, Cvee = 2.2uF, Cast=0.1puF, Css=6800pF, Ta=-40°C~+125°C, {3
fEIETA=+25°CTOMHE, FHTHEDLWVIRY | BT TSGNDAHEHE, )

LOAD TRANSIENT BETWEEN 0A AND 1A LOAD TRANSIENT BETWEEN 1.4A AND 2.4A
FIGURE 6 CIRCUIT ezt FIGURE 6 CIRCUIT

|
Vourtiag) S| 100mV/div \
/ Voutac) 50mVidiv

——

I [mmmees sl A iV
lout 1AJdiv
100ps/div 100ps/div
CONDITIONS: 3.3V OUTPUT, PWM MODE CONDITIONS: 3.3V OUTPUT, PWM/DCM MODE
LOAD TRANSIENT BETWEEN 100mA AND 1A OVERLOAD PROTECTION
FIGURE 6 CIRCUIT . FIGURE 5 CIRCUIT
Voutiag) /,. ¥ 100mVidiv
Vour|—— {1V
loyr fp——— 1 0.5A/div
[P — | 1Ay
100ps/div 20msidiv
CONDITIONS: 3.3V OUTPUT, DCM MODE CONDITIONS: 5V OUTPUT, PWM MODE, Rigan = 1.10
BODE PLOT BODE PLOT
FIGURE 5 CIRCUIT 125 FIGURE 6 CIRCUIT
60 120 60 100
L] PHASE
:g PHASE ; go 50 80
L a0
30 60 30 60
20 40 20 1 1™ 40
%‘10 20 E =10 20 —
= 0 0 % Z o L 0 §
& -10 L 20 & 310 i 20 e
20 | || GAIN -40 .20 T
-30 -60 -30 0
-60
-40 GAIN CROSSOVER FREQUENCY = 59.4kHz -80 40 GAIN CROSSOVER FREQUENCY = 85.4 kHz
50 | PHASE MARGIN = 70.6° 100 50 | PHASE MARGIN = 60.1 80
-80 -120 60 -100
1k 10k 100k 400k 1k 10k 100k 400k
FREQUENCY (Hz) FREQUENCY (Hz)
CONDITIONS: 5V OUTPUT, 2.4A LOAD CONDITIONS: 3.3V QUTPUT, 2.4A LOAD
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(BFIZHRED VR D . Venuvio = Vin = 24V,
TEIXTA=4+25°CTOIE, FRTIEEDRVIRY | HEIEIT4 TSGNDA ALY, )
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FIGURE 7 CIRCUIT
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CONDITIONS: 5V OUTPUT, 2.4A LOAD, fgy, = 1MHz

EFFICIENCY vs. LOAD CURRENT
FIGURE 7 CIRCUIT
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| A
Zanil
Rk

A

|

=]
=
—_-

LOAD CURRENT (A)

0.10 100 240

CONDITIONS: 5V QUTPUT, DCM MODE, fgy, = 1MHz

Vsenp = Veeno = 0V, Cvec =2.2uF, Csst=0.1pF, Css=6800pF, Ta=-40°C~+125°C, ft#

EFFICIENCY vs. LOAD CURRENT

k 100mVidiv

- FIGURE 7 CIRCUIT .2
e
90 N h
= V=24V
— w - '/
Ha
£ 70 !
60
50
0.0 0.6 1.2 1.8 24
LOAD CURRENT (A)
CONDITIONS: 5V OUTPUT, PWM MODE, fgy = 1MHz
LOAD TRANSIENT BETWEEN 1.4A AND 2.4A
FIGURE 7 CIRCUIT
T30
Voutiac) f
|— —
lour

1A/div

100ps/div

CONDITIONS: 5V OUTPUT, PWM MODE, fgyy = 1MHz
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ADPL13602/%. MOSFET % Wjik L 7= @) R DO R EH R EEDC/IDC = o N— &2 T, ZDF /A A%, 3.5V~36VD A S EBEHIP Tk
2AAZHEIETE F4, HIIBIERIHIC DI D MEMEEE A2 B L TW A7), IMHT OMIEESMITIRE T, —40°0C~+125°CTD 7 4 —
Ny JBIEOLX 2 L—3 g UREEIZ£15% T,

ADPL13602/%, B — 7 &t — FHEI7 =7 7 F ¥y 2BALTCWET, WO N T RAavF 7 2 ABET V7T IRNE, — K TR
MEBEEZARLET, 2L T, PWMa L RL—F Ao NERBET 7, An—7F@MEREREZERAL T 2a—T 4 -+ A7V
ZRELET, 70y 7 DR LN = P TAALF A FMOSFETRN A IR . WEIRT 2—F 4 « YA VA KT 2—F 4 « A
TIMZETHET, b L EFE—7 B RHIBEARE IS E T, A ORELZHEFRFLET, A VA RMOSFETNA > DR, A &7
ZBEFNIEMLE S, AL v TF o7« FA 7 AVOBYLOHIX, A FA RMOSFETAA 712720, v —H3 1 KMOSFET)S A 1272 v &
To A UF T BZERBBATDE, A X7 ZIFFEB LI RNVF =% L CTHINCERZ#RZEE L ET,

ZDOFNAL RITIIMODEE U 3B . T EHNTTF A, ZEPWME— RE721IDCME— RCEIESEAZ LN TEFE4, F7-. Flknr
RRAINEEEe y 7 77 b, AR 7 NAZ— K, A—Fv « FUA VRESETICE A NEFEE=F Y v VT OFXRER 2 TV E
9, ADPL13602i3f/NA VRN E WD EWAL v F U VRS A EBLCTE, /o, YV a—Tay - oA XO/MNUYLAHEETT,

E— FER (MODE)

ADPL13602/%, F@HIPWMI X ODCMOENEE — RBFATRETT, Z DT /34 AlX, Vine Vee. ENJUVLODFEENZENE A DOUVLON. E
MY AL v a/l R (VinuvioRr. Vecuwr, Venr) XD E. NU—T v 7RI S 7ZMODEE > DR EIZIE SV T ERTIETE
— RIZAD £9, MODEY' > DIRFEA /A (> Vmbpem) DA, T3 ATBARIFICDCME— R CTEITEL £9, MODEE > DIRREN 1
— (KVmpwm) DEEIX, T3 X TOAMICH UEREHPWME— RCTEEL £9, FEMIC W T, (kDR OMODE
SELECTIONZ S LT 7280y,

PWME— FDENME

PWME— RTIE, A V&7 ZERVBAICIRDZ 08B £9, PWMEHEIZE COARHIIKR UERIREEELZIT > DT, AL vF L 7
BB OHBLEZITR0TWT Y r— g VTl L TWET, 72720, PWME— FEIfEIZ, BARKHZIZDCME — REIE XV 21 53E<
20 ET,

DCME— FOENE

DCME— RTIE, A &7 ZERPBEATIEHIARERGIC/R DI ERHV £, A X7 ZERITAICRDZ LT TEERA, BEa N
— Z NEAFHTEVIREETEMEL TWDEA. A v F 7« XL RFAF vy 7SN ET, DCMENEIL, TRAREICIZPWMENIEXL Y %)
ERMELET, DCME— RTOEFIREHNELY v 7 Vid, PWME— ROLE & RRETT,

JZTF - LFal—42 (VecdB & UEXTVCC)

ADPL13602/%, VcclZfiET %2200 Ka vy 77wk (LDO) V=7 « L¥a L—XEZNEL T\ET, —HFOLDORVNIHIEIN
(IN-LDO) |, & 9 —Ji DLDOIZEXTVCCH LB SN ET (EXT-LDO) , IN-LDOIZ, /ST —7 v 7B £ 72 IZEN/UVLO B DO EE N
BASNEHAEICEMeESNE T, EXTVCCOELIZIGE LT, —HFOLDOE I NEME L 9, EXTVCCH 24V ((RFEE) XV EWiGEs

L. VeclZEXT-LDOM HHEE SN E T, EXTVCC BVl BT 2 LItk v, ANBERL Y EWHEOENRH ELET, VcDH
HEEOREMIFLBVTT, Vecld, 22uUFDIRESRE T I v 7 « F ¥ /U Z & L TSGNDIZ/ANA /N A LET, Vecld, W7 m w7 &
m—H% A RMOSFET RZ A NIZIBELET, £z, IMIT— MR T o7 - Xy XX OFRBEHLITVET,
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ADPL13602/%. ﬁ EE v 77T MR EZRH L TEBY ., VeSS TR ALy a/l K (Vecuwr—Vec nys) & FlRID & BEEa L /N—
X ERRElC A 7 I LE T, B2 X —H 1%, Vee>Vec uwriZ 722 E T ICE AL TE £9, 65mV (RFEHE) OUVLOE 27V &~
A2k, /*’U—Ty7°//<’7—§fr7‘/l1§@%)r§7 Vo7 &BiELET,

FEIE 2 o _R— 2 O IINEXTVCCE R SNAT 7Y r—3 3 UGk, HANRT Ty NIZEK LT85S, BE OERICREL RIF
32 & 72 <EXT-LDO2>5IN-LDOIZ v — A L AIZEI W b » £47, F7z. HAERKIRIENE Uz & X ITEXTVCC Y v 3 s i RER (-

0.3V) I[ZJETHZ EBRNVE ST, EXTVCCE > ESGNDDRIZ0APFD T —H b« SNA SR« 4 XU HZ ZBML, BEL X2 L —ZD
HJ) 7 — REEXTVCCE > OIC4.7QOBLZ B L £9, EXTVCCE V& H LW 55 1XSGNDIZE Rt L £ 77,

A4 YFUTRBEBOERE (RT)

TNA ADAA v F v TP, RTE > & SGNDORIIZ#EFE L 72 ki i H L C. 400kHz~15MHzDEICERETE £, AL v F v
TR (fsw) ERTE UACHHG L7#kET (Rrr) OBAMRIX, KA Lo TRINET,

20625

fSW

RT —

Z 2T, Rre®OHAfIFKQ. fswDHATIZIKkHZ TH, RTE L 2 A —F L DFEFICT R E . TS RITFT T 40 D ZRA v F o F R F500kHz
TIELE T, W< ODDO— R AL » T 2 TR ORTIRIIOEIC DWW TIE, R4ZSHRL TSN,

R 4. R v F VT ABRBERTEHROBER

SWITCHING FREQUENCY (kHz) RT RESISTOR (k1)
400 51.1
500 Open
500 40.2
1500 12.7
BEANEERER

FTE D H AR EICH T D EE AN B Ofie/IME & KA, KA THELES,

Vour + (IDUT[MM{) x (Rocamax) + RDS-DN'-[M-“‘K}))

VIN(MIN} = ('our{mx) X (RDS_DNH[MM]'RDS_DNL[MAI}))

1- {fswtmu) X tDFF_MIN{MAXj)

VDUT

Vinmaxy =
(MR fsw{mx} X ton_mingmax)

ZIT,

Vour = B E ST EHIRREH )BT

loutvmax) = Hie KB BT

Rocr max) = ik b L WG TOA ¥ 7 Z ODCHRHT
fowmax) = Fcii A A » F 2 7 AHHK
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tore_ MmN (Max) = B Bk LWGRIETOR/NA A » F - A 7K (150ns)

ton_min vax) = Bx BIEE LW TOR/NAA » F « AR (90ns)

Ros_onL (max) 35 & TfRos_ont vax) = i bk LW TOr—H 1 REB L UL A ROWNEMOSFET D A 4Kt
ASEEICHEATE DR ANL— + L— 1 E30V/psec TT,

BEREE (OCP) /EHYT - E—F
ADPL13602/ 3B /il i (R7#% (OCP) H§REZ (2 TR Y . BAWNSEH T L UOHAERRETOT A AR # L £,

owﬂ I, EEEICE 2T Y S ABRGIEE A CTT NS AL E4, EERERIE, RESN Y 7 AKX — NF L 204891 &

FOREAA v F o T 2y 7 OMTY, A X7 4% mmmmum(ﬁﬁﬁ&m)_L¢6&A4#4hM0%H%¢7_
@ . B—% A RMOSFETA 20 F3, A &7 X EFHN0.85 X lpeak umimARTmINAE T L72%, IRDO7 v v 7 DN ERY =y o Tr—
B A RMOSFET A 712720 . /~A YA RMOSFETA A 12720 £77,

EFEIRETIE, T3 A3V A 7NV EOE— 7 EIRHIREZZITTIEL, 4 ¥ 7 ZERBleak it B 25 & ~NA A KMOSFET2S A4
W20 a—H A RMOSFETRA 2D EF, ROy I DN ENRY =y T, a—HA K+ 2 vFNA7I280, " A K-
AA FNA N £, EEFFARE LB ThHNIE., 740 FEHIZE > TT 4 — K2y 7 EBEDA Ve nice BT (IR T L72858101%

EORERTH, ey« E—RB NI TENET,

Ehy T e B—RTE, V7 PAX—IRFERITENDIENS, ey T« Z A LT 0 MR GRIEAA v F o 7 JEKED32,7687 11
T e YA IN) OB, AL v F U T E—RHEILT DI &I i@:/n~&éﬁébi¢ EEVFIX, 74— My 7 EEDVFB_HICFZ
BRRWEE, T, Ade A7 U U ARIECTEMELRITE T, by TEET— NIk 0, HABKIRIE COMR LML B DR S
nE7,

RESETH A

ZDOF A ZE, WIERESET 2 > /8L —Z Ik > CHABHEOREZE=% LET, A —7> + LA > ORESETHAICIE, ST DT
AT B NETY, RESETIE., FBHE/EAVisorEBZ 5 &, 102421 v F L7 « A I NBIIAA (BA LV E—F U R) (2720 F
TOW%FﬁWMWXﬁ’ﬁTTéED W7 Ed, =~ vy v hEUHR ENJUVLOE U 23EN/UVLOY. T3 AL v g
VR (Venr-ven Hys) & FEISTZHAEICH, RESETliIj 12720 E£9,

FYN4F7AHA

TUNAL T AHIPREETIE, 2 AN—=FRHNPLERE V7 LWL WAV A R A v Fua—H A 8 A4 v TFOMGFRA
IRV ET, NP A RBIOE—H A ROZA vFiL, PNMI LS —Z BEHIOPWM L A 2 F-ITTHETAAL v F o 7 Bk
B, COLARFRITENHLCTRB LE T, £0%, HABEIREY 77 L ACADbECAEEE THELMICEA LET,

Y=< Ory b IO URE

Y=<l Txy N UARERREII T AN AUy 7 v a VIREEFIRLET, T ROV X T va VIRER+160°CE X D
LA VTF T OV == B RT AL Ry RE U LTHAILET, Vr 7T a VIBENR20°CTIRDL E, TANAL AEY T
FAZ— M X TAHUICRY EF, BHEMERCARE Y —~</L - Xy b U E MY AT LR2NE T, RIBEEINTEREGRE S FHm
LTLEEW (HEEIO®Z v a vrasi) |
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7TV r—a UiER

ANF w82 DER

ANT 4B« v HiE, BEPOSIEHINLE—7EREMEIL, BEOAAL v F o TICEoTATNTAELS /A XB L OEIE
Vo ZNERBLET, ATFv o2 OFEERSGEME (rvs) 1FRXNTERSNET,

o= ><\f"“’cu.ﬂ'x (Vin — Vour)
rMs = louTmax) Vg

2T, loutmaxl IR KAMER TT, Irvstd, AJTBENSHIIBIED2E (Vin=2 X Vour) IZ72o7 & TR KEE & D720, DAL
DALHET,

|ou1‘(r-mx;
|RM’S(MAX] = —2 :

Fedi 7o RIS HEME 2155 12i1%, FEIASEFR COBRIE EFB+H0°CRIGICRD AN v XU X B@RIR L ET, AT 301, &Y
v FNVETUCKHE LIAKESRE T 2 v 7« ¥y 80 H 2 L E T, XTRF v/ 3v 23, BEZEMICEND D, TEAT 7V r—v
a VANFICHER L E 9, ANWFRIIKROXEZHWCEHELET,

lourmaxy X DX (1 —D)
N X fgy X AV

CII'\J =

ZZ T,

D=VourVinZZ > _R—F DF a2 —F ¢ It
fow = AA v F o TR
AVIN=FFEANITIEEY v 7

n=2H

BIRNBT A ADAN D BN TRESNTOST 7Y r—va VT, BYRTEMF ¢SS EET Iy 2 - %802 LIEFICEN
LT, BOANBASAEANET v - XY SUH DAV F 7 5 A ko TEL SBILRDZ . SIS U TR S5 BB b
RS R

1587 50ER

TN AZEESEDINE, A X722l (L)« A F 7 ZEafdEiR (sar) . DCHHL (Rocr) DIDDEFA L X T K« 8T R
—HERETDILENHYET, A X7 ZHIE, AL v F U TRABEKEHNBIEICL>T, KOLHITRDLNET,

1.5xV
L= ouT

f.S' W

Z ZC. Vour & fswlIAFME T, fswDHALIIHZ T, ZOXOFHEMICHR BITVMEEZRi>A VX 7 X BIR L ET, VA AR REEHN
T, ODCETN AJREZ2 RV IRVMEIRI D A o # 7 X B BIR L ET, A X 7 X OEMRKEME (Isar) 1L, E— 7 FHLHIFRE leeak_uimir
X TG ELIMTTAERNE LN E S, FoicEm< LT E&EN,
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HAF v /302 0=FER

THERT 7Y r—ya rTid, BEZEEICENTZXIRET I v 71 U208 L TnET, Hhxdy v &g, 77V 75— a
NCBT DEKRHITERDIONDATTAT v FIHIETEHRESICLET, 2k, HIEEDEEZ H SIEEDIBLUNITIZ B
nNET, VERENNIIRREFRO LS ICFHEINET,

Co = 1 y Istep X tresponse

0.33

tRESPDNSE — f
C

3

Istep = ATTEIRA T > 7

trResponse = 12 b 1 — T DB

AVour = PR S5 H I EEED)

fc= /7 m =X RA—TDOEIEY v 24— —JA 3K
fow= A1 v F o 7K

AL F o T AR EAI00KHZLL F DAL, fowD19 & 72 Dfc IR L E9, AA v F o ZJEEEA00kHz 8 2 5 %A 1%, 100kHz & 72
Hfca IR LET, HAF ¥ SO Z 2 RIRT I, DCAA T RAEBEFEICETHEFTI v Y « 2y N XOEBEOTF A L—TFT 4 L T %%E
EBIH20ERHDET, T4 Lb—T 4TI, FTERETIIvT c Ty XU FDRA—H—FT X TTAFAHETT,

VI LRE—F - Fv/80 2 DFER

ZDOTNA AL, PHERRET R Y 7 P AKX — FEMEIC L o CTREABRALIE L EJ, SSE Y ESGNDORIZF ¥ XU X &8H LT, Y7 b
x&~bﬁﬁ%ﬁzbi#o&mbtmﬁﬁi(&a)%i@&ﬁ%&(wm)w%\y7hz&w%-%yﬂvym%gaﬁmﬁﬁ&
DEHTRKDENFET,

Ces = 28 X 1078 X Cey X Vour

V7 MAK— M (tss) &SSICEEGESN7ZF v 3T F (Css) DORRIZ, kA TRENET,

bo—_ s
5578325 x 10-6

Mzﬁ\y7bx&~hﬁﬁ%owm_ai¢é%é SSE L L SGNDDEIZ6.8NFD X ¥ /8 ¥ e L £97, EaEih., 734 RIEZFBY
U044V E LD E T, RESNIEAA v F o VRO TEEL £,

ANEBEEQYI T - LRILDKRE

_@7A4xfi ANEEER v 770~ « LoULZFHIEATRE T, Ving SGNDD RN SN KHIY Ef 2 i~ T, T35 ANRA
WD EEEZHFELET (M32BM) . HELROTR ) — FIZEN/UVLOIC#EER L £9, RLIZ33MQZ@EINL, kUL VR2EZFHE L
ifo

_ RLX 125
My — 1.25)
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2T VBT A R A ST D Te IR E R AT BE LV TY, Vi, 08xVourk W R LT, Au— RNU—=7 v 7 (V7
F2E—FLVRH) S RAa—« RU—F 7RIy IR ETLRNE I L TL ZE 0, ENJUVLO B & 3N D15 2 TBRE) S 41T
WDBEIE, BHEEOME Y CENJUVLOY v OICE/NMKQO BRI ZERE L T, 74 VOEEY U F L 7R L T EE W,

VN

ENSUVLD

R2

SGND —

H3. ANEEBER VI 7V FDHRE

tH HEBEDFHE

BEIE = =2 OHJEEIE, VA LVINDOIOBDFIF CROETE £9, HAEEIE, HOEE —F (Vour) L SGNDODRITHGE L 7= 4K
P ERE A L TRELET (4B . HESHROPH /) — MIIFBE ACHHE L £ 7, IROFIRICHE - T, BHOESOMEEZ R L
£

H71EFBE Y O OIFIRTopI TR D L 9 IZEHHE L ET,
227

R B E—
ror (fex Cour seL)

T,

Rrop® HATITkQ

fc=7 1 24— "—FW% (Hz)

Cout_seL = IR L7 /1% % /R0 Z ODCAA 7 ZEIEICBIT D EBEOARE (F)
FBE'> & SGNDOD MO FiRsoriZ R D X 5 ITHE L ET,

#OT ™ (Vour — 0.6)

Reot D EALIFKQ T,

Vout
Rroe
FB
Raor
SGMD —

X4. HHBEDRE
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HEEN
B HBFERIFITBNT, 7731 ADRE L% b O TENRETRO LS ICRML D 2 LR TEET,

1
Ploss = (Pour X (ﬁ - 1)) - (IOLJT2 X Rpcr)

Pour = Vour X lour

ZZT,
PouT = 117 /)
n= 3 N=F DR
Rocr = A > & 7 Z ODCHHT (REFEWIREMESRME TOZRICTET DREMIT, (R IERERIEOE 7 v a v aBR LTI ZEW) |
FERER 70 2 S8 B Z 31T D/ r — P OBWERE DR 2 LA F IR LE T,
0.1a = 38°C/W
0ic = 4°C/W
TNAADT ¥ 7 v a ARER ARBEORKEAFRE (Tamax) ZBNT, RAEZMHLTREOLLZENTEET,

Tymax) = Tamax) + (B1a X Pross)

TTV = a UNBEFHEVAT A EHATRY, @Rt —b c Y7 OMERICE Y TS AOBH Ny RFTEDIRE (Tervax)
WRIZNTWDIEE, T ADY v 7 v a VRER, EROEKRERBEIZBONT, ROLIICRBLLZENTEET,

Tymaxy = Tepman + (6,c X Pross)

E Py 7y a iRERHCERBZD &, BEFMMNEL Y £,

FU s rEBEKR (PCB) LLA79 NEEDHA FSA Y

POV ABERBTN D ETOHERFIL, TEXHETEL, POMREKIC LT IEE W, BROAIABNE WD, 2N DEGDA VX7 XA
FELTENBEOMEICI 2 T EE W, BIREBEL—T DA L F 7 2 A I —F I EN RO BRI G 270, L— 7% JE
WINESLTHIE, A F 72 RIRD LET, £, BV —7OHERZ/N S THSHEERTH EMID) b2 b E1,

ANATANZDOETI v -fv’r/\“/&li\ ICOVINE DI IZRLET 2 5 EAH Y £, ZhiZ NPAY Sab R P S N} 7
BrTEHRVRET D LNTE, ’ff&/%xa)fﬁfﬁxiﬁfu SNFET, Vecb' DA /1A - ﬂ’r’v/\/ﬁ’ b, NRE—v A=K
VADEBE R T 50 0L ICEET ALERH Y FT,

ICOREMICEMRES &ETEXE, FF7T7 0 REAA y?‘/ﬁ‘ﬂ?omﬂ@ﬁ?ﬁﬁ*ﬁ?/l\%zﬁ“ THEL CTRBEET, Zhbid, A1y
F o TEERR/NRE R DG TR D MNERDHV £, THICED, BBV IV REE/ A RCHc&Ed, BRIV -7
L—if, TEARVEREL TS EIFE B :&73%[2\%'(“@‘0 KERAA v F U T BREMLET DRI =BT TR T L—
 DOAREGER EICEBERE LT a0,

PCBL A 7 U M, REHIBIT EMERICHEEEL X £, RN DT-DIZIE, 2HEOV—~ /L« ANV—T"y NETZIZET % |
TN ADFEH kT@k%f;7v~ WCEHGE T D MNERH Y F7,

PIETEIhT D LA T 7 M2\ Tk, ADPL136025FlH > LA 77k (www.analog.com» B AFA[HE) 2B LT EE0,
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REBWGET T r— a3 VERK

Vi

ETO3V o5 1

4. TuF g

C1: 4. TuF/S0VXTRA 206 | GRM31CRT 1H4T 5KA12)
L1: 15pH (XGL5050-153ME)

EN/LVLO Vi Vin CA: Z2uFABVIXTRAZ10 (C3225X TR1C226MES0AC)
RT o S00kHz
BST o5 PWM MODE: CONNECT MODE WITH SGND
I MODE = O1F DCMMODE: CONNECT MODE WITH e
— ) L1
= L
Vec 15uH '
e L | ADPL 13602 [ —e Al + .o
2k } SGND L o R1 -
— g 2F < o
FB
-— RESET
R2
55 PGND PGND  EXTVCC R3 97 4KO
470
o L | |
AP
8000F T 1 s o =
L \V4 T OAF EP

Vin

B5. 5V A, R4 v F 2 EEE500kHz

4.5V TO 368 c1 _T_

C1: 4. TuF/S0V TR 206 ( GRM31CRT1H4T5KA12)
L1:10pH (XGL5050-103ME)

4.7uF
g ENUVLO ™ ™ Cd: 47uF MOV TRIA 210 (GRM32ERT1A4TGKE15L)
fawy: S00kHz
—|RT BST —_|_ PWM MODE: CONNECT MODE WITH SGND
I MCDE - gﬁuF DCM MODE: CONNECT MODE WITH Vec
- LX
Vo
e L ADPL13602 SN
«— FESET 8
R2
55 PGND PGND  EXTVCC "3 204K0
470
cz | | L .
= ~/ T oF EP
6. 3.3V . XA v F Y EKHK500kHzZ
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C1: 2.2uF/S0V X TRM 206 {CI216XTR1H225K160AE )

L1: 8.2uH (XGL4040-822ME ; 4mm x 4 mm)
C4: 10pFM6V X TRA 206 (CI 216 XTR1C108KA60AC)

PYWM MODE: CONNECT MODE WITH SGND

Vout
BV 248

365k

ENUNLO Vi Vi
RT faw: 1MHz
BST
| (] DM MODE: CONNECT MODE WITH Veg
MCDE
X
Ve
ADPL13602
SGND L
RESET F8
55 PGND  PGND EXTVCC R3
4702
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Package Code: T1633-5C

PKG 16L 3x3

REF MIN. NOM. MAX.
A 0.70 0.75 0.80
b 0.20 0.25 0.30
D 3.00 BSC

E 3.00 BSC

e 0.50 BSC

L 0.25 0.35 0.45
N 16

ND 4

NE 4

Al 0 0.02 0.05
A2 0.20 REF
k 0.25 - -
D2 0.95 1.10 1.25
E2 0.95 1.10 1.25

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES
2. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5-2009.
3. NISTHE TOTAL NUMBER OF TERMINALS.
A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1 SPP-012. DETAILS OF
TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER
MAY BE EITHER A MOLD OR MARKED FEATURE
& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm FROM TERMINAL TIP.
& ND AND ME REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
8. DRAWING CONFORMS TO JEDEC MO220 REVISION C. T1233-4, T1233-4C, T1233-5C, T1633-5, T1633-5C AND T1633-7C WITH
CUSTOM LEAD DIMENSION.
& MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY
10. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
11. WARPAGE NOT TO EXCEED 0.10mm.
12. MATERIAL MUST BE COMPLIANT WITH MAXIM SPECIFICATION 10-0131 FOR SUBSTANCE CONTENT, MUST BE Eu ROHS
COMPLIANT WITHOUT EXEMPTION AND PB-FREE
13. ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND Pb FREE (+) PARTS.

TTLE
PACKAGE OUTLINE,
8,12, 16L THIN QFN, 3x3x0.75mm

_DRAWING NOT TO SCALE— APPROVAL DOCUMENTzFIO-NOTI:\iDSLBNO. RE{./ ‘%
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PKG, CODES
[T1633-5]
[T1633-5C1
[T1633-7C1
2.8
123
i7-
0510 e W 53 e85
i . L '
|
oot | II—
80
NOTES:
1. REFERNCE PKG. OUTLINE: 21-0136.
2. LAND PATTERN COMLIES TO: IPC7351A.
3. TOLERANCE: +/-0.02 MM.
4. ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND PbFREE (+) PKG. COL
5. ALL DIMENSIONS IN MM.
—DRAWING NOT TO SCALE-
This document (including dinensions, rotes & specs) is o recommendoton kosed on typical circuit TTLE:
board monufacturing porameters. Since land pattern design depend on many foctors unknown to PACKAGE LAND PATTERN,
Maxln <eg, user's koord monufocturlng specs), user must determine sultokllty for use, [T1633] 16L TGFN, 3X3 MM
This document Is subject to chonge without notice APPROVAL DOCUMENT CONTROL NO. REV. |1
Cortact technical support at hitp//www.moxim-ic.com/support for further questions. - 2 E ‘%

DR r— P ENZOW T, https://www.analog.com/jp/design-center/packaging-quality-symbols-footprints.htmlz 28 L T < 72X Wy,

NRolr—yea—FKo T+ . T#] . =] X, ROHSAT =X 2D K% "m L TWET, RNur—UREICIERARD VT 4 v 7 ANRFRE
NAEENH Y ET0, KEIZROHS A T — & ZZBMRRL Ry A —JICBEHE D H DT,

% 5. 16 TQFN-EP(D#8E

Thermal Resistance, Four-Layer Board (Note 4)

Junction-to-Ambient (0,,) 38°C/w

Junction-to-Case Thermal Resistance (8,.) 4°C/W

Note 4 : /¥ 7r— T OEREIZ, BRI O 722\ RRE TADPL13602F M % » h & FWTRDTWET,
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*F—F—-H4F
PART NUMBER PIN-PACKAGE
ADPL13602BATE+ 16 TQFN-EP* (3mm x 3mm)
ADPL13602BATE+T 16 TQFN-EP* (3mm x 3mm)

+X8 (Pb) 7 VU — /ROHSHELD R r—VTHDHZ R LET,
T=7—70V— kX,
*EP = @4y K,
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