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1 fajgr

1.1 EZHH

4 @IER HE R A, IR ECOR AT IKEN 4A 113
MNHBEJEH: 4V~14V

R Y 06V~5 5V

W EE . BB 4A, WEEHIR SA

AR S0 4.5mV

H LB g ], Tl B s i

R PR

AN g [F] 2

AEC-Q104 Gradel ZHNIE  GREDD

SEU =75MeV.cm?/mg {1073 k/#8h. K (R R 20
SEL =75 MeV.cm?/mg  (EMAi R L)

TID =125krad (Si) (EMEFIRZ)

. iR R

4 YR

£ BGA77 (9mm*15mm*4.46mm)

1.2 #EiA

ASP4644 X H BGA77 $3, &3 4 BEH 11 DCDC [FEfakes. NE
I3 MOSFET A1HLE, & H T 4~14V F 985\ B R JE F, A IE n 5 0.6~5.5V
L, BRTTIRED SA B, T RIME, T 4 AS@iEs B .
ASP4644 B &1L TR FE ORI RS H R IER 1 Dh e

fﬁﬁ%ﬁﬁ”iiur{ﬁnﬁﬁmt AR IE ﬁﬁikﬁnj?é& ASP4644S T L
B BRERE TR UCBOEE R R, TR E RS TR
B, C&fEZ KAtk A w0 H Fieub i H s N

1.3 FmARY|
= =94 REVEH HFAE
ASP464416B | TV %% 40 to 85 °C [ P~ A IE #H

ASP464412B | FEiid TolkZl | -55 to 125 °C

ASP4644A3B | (REY -40 to 125 °C ZERNAIE




- ASP4644 BHEFIH
ASP464482B | ML R Y | -55 to 125 °C EHGE . HikE B v
ARy SR W
AS P 4644 A 3 B

i o =i R5 ]
"‘\1?3 p.FEE'%%,% 3605: DCDC ¥4 BEEE Bﬁﬁf@ﬁ
M: @1;%13 4644: DCDC A RE 6: —40 - 85C :
R 1042: oy L Tl T e S SUIC
e CEME e nuwe
U: QFN
P: TSSOP
W: VQEN

1.4 AR
e C
{485 A 2
N EN
b Ut P
1.5 B BB B%

BN E: 4~14V

Y HEE: 0.9V, 1V, 1.2V, 1.5V

4V to 15V

J_ 22uF*2

[T ]

[ []

[ 1]

Vit CLKIN CLKOUT Vours
SVIN1 FB1
RUN1 PGOOD1
Vinz Vourz
SVIN2 FB2
RUN2 PGOOD2
ASP4644
Vinz Vours
SVIN3 FB3
RUN3 PGOOD3
Ving Vours
SVIN4 FB4
RUN4 PGOOD4
TEMP SGNL GND

1.5V/4A

ﬁ}?
b

0.9V/4A

47uF

L]
J
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1.6 HERFR

B 7.62£0.10
A 9.00+0.10 - 6X1.27
12 3 4567 [ 6 5 4 3 2 1
A N Pin 1 Index
B Q Pin 1 Index B
C ’ R C
= '; 2 X E
=) O
H F — ¥ ®-S F
s o G._77X@0.76
~| H — H
J J $ao.15@c AlB]
K K @0.08() | C
L L
0.69
B\ EEEE
TOP VIEW BOTTOM VIEW
(CHIP SIDE) (BALL SIDE)
. o
=P
JTozolo] 38
o<
Q| O
O W
S| @
IT— OO Confidential
Seating Plane TRLES TPECT E
(XG0 A
SIDE VIEW —

2 RHILE

2.1 B3R ABEFHEE

VN, SViN, SW HJEJEH: —0.3V ~ 15V

INTVcee HLETEHE: 0.3V ~3.6V

RUN HEVERl: —0.3V ~15V

ITH, CLKOUT, PGOOD HJEJzHE: —0.3V ~INTVCC
CLKIN,MODE H EJ5H: —0.3V ~INTVCC
TRACK/SS, FB LB : —0.3V ~INTVCC
TAREETEE: —40°C ~ 125°C

TEfE IR FEJa ] —65°C ~ 125°C

FTE 1: ASP4644 {RIEH /2 0°C & 125°C N TAFIREVE ] 752 B AT &I e V6 1) 5
Fe A SR B T AR AR S, DLACHEREEAR AT . B0 B 2 B AT A A SR R 5K
£VE 2. ZHEMAFEERAY B, BIEERE RS EAA TR RS Mas R 135°C,
PHR ARSI G, O B S5 RIS AT AT e S R R TSR

BYE 3 O el 4 s RBUE RHEA 26 N84T, nReS 0 A UK AR . K
HIAE B KA FRIEAE N TAE, nIRE 5200 2% i n] SEME R H 2

3



ASP4644 HHEF M
2.2 BSHHYE
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
VIN, SVIN | fi A IEH] SVIN=VIN 4 14 %
VOUT(RANGE | %t HiE VE 0.6 5.5 Y
)
IOUT(DC) i H FLR VIN=12V,yOUT=1.5V 0 4 A
A SR S VOUT=1.5V,VIN=4V to 14V, No Load 0.03 %
VOUT/VOUT
A e AL VIN=12V, VOUT=1.5V, ILoad=0 to 4A 0.4 %
VOUT/VOUT
VOUT(AC) S0 VIN=5V , VOUT=1.2V , ILoad=2A 4.5 mvV
Cin=22uF&68uF,
Cout=47uF x2 Ceramic
TSTART )3 Bl [E] VIN=12V , VOUT=3.3V, ILoad=0A 17.4 ms
Cout=47uF x2 Ceramic,TRACK/SS=0.1uF
IOUTPK FEL YL 4 R 1) VIN=12V , VOUT=1.5V 7 A
VFB RS H R VIN=5V~14V 0.6
VOUT=1.2V/1.5V/2.5V/3.3V Vv
RFBHI FB il HLFH 60.4 kQ
ITRACK/SS E AR TRACK=0V 2.5 uA
VINTVCC VINTVCC %%k i | SVIN=4V to 14V 3.2 Vv
VINTVCC INTVCC Load | lcc=0mA to 20mA 0.8 %
LOAD REG Regulaion
fOSC SRS RT = 173k 1 MHz
AVOUTLS AU N IEIEE | VIN=12VVOUT=1.2V 320 mv

lload=0-4A-0
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2.3 EREEER

1 MODE &
HIHPEMEH ceM B, AhEBiE Bd I 47K B0E B IEE R
INTVCC. fE{#iH DCM #i:Uit, MODE % [l B34, o] AR,

2 L TFHRF
ASP4644 VUiETE b T HF FIEZRULT 2 M E:
T I 1234 #%RINF _LE, RN RREE 432 1 07 TH.
2. WIE 1234 E8E— AR, [FI LN

3 PVIN SVIN 2 [d@i1 RC

HWH ¥ PVIN 5 SVIN 20, [AE) PVIN 5 SVIN 2 [7]4% RC KiE €
2%, BUUE R=10Q, C=0.1uF. JEREIFRAFN RESE T, SH LT KE
IV

nnnnnnnn
ZZZEZZZZZ

4 HEshHEE
24 ASP4644 i v BX B0 R &S S AR CRF 300uF) , 75 ZEB RN s
B HL A B

5 BEEE
JERERT 20 BEAT 125°CHERE 48 /NI, IR IO R R Ml 2 gk AT R b, JEL
REAEE 245°C.,
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2.4 BLEUME GE4SIE

Efficency vs Load Current From 12Vin (One Channel Operating) Efficency vs Load Current From 5Vin

. 100.0%
100.0%

a5 0% 95.0%
20.0% 00%

= /
§ s00x 80.0%
75.0% 75.0%
700% 70.0%
65.0% 65.0%

0 0.5 1 15 2 25 3 35 4 4 0 0.5 1 15 2 2.5 3 55 4 45
Load Current(A) Load Current(A)
DCM Mode Efficiency from 1.2Vout DCM Mode Efficiency from 1.5Vout
100.0%
20.0%
80.0%
700%
§ so% F s0%
T 50.0% T s00%
£ aoox & w0
300% * 0%
20.0% 200%
—Vin=t2v 20.0%
100% .
Vin=5v 100%
o 0%
0001 0.01 0.1 1 0 0.001 0.01 0.1 1 10

Load Current{A) Load Current(A)

3.3V Output Transient Response 2.5V Output Transient Response

5ms/DI

1A/us

v
33V lew=3ATO4A 1Afus
47uf X2

1.5V Output Transient Response 1.2V Output Transient Response

L (LU
™ o

3ATO4A  1A/us V=12V Vour=12V lew=3ATO4A 1A/us
Output Capacitor=47uf X2

Vi=12V  Vowr=15V
Dutput Capacitor=47uf X
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Start-UP with No Load Start-UP with 2A Load

5ms/DIV
V=12V Ve 5V SOFT-START Capacitor=0.1uF V=12V Vou 5V SOFT-START Capacitor=0.1uF
Output Capacitor=47uf X2 Qutput Capacitor=47uf X2

Start Status

10ms/DIV
V=12V Vour=3.3V  lee=0A SOFT-START Capacitor=0.1uF
Output Capacitor=47uf X2

Output Ripple Output Ripple

10us/DIV DIV
V=5V Vowr=25V lesw=4A  SOFT-START Capacitor=0.1ufF V=5V Ve 15V lee=0A SOFT-START Capacitor=0.1uF
Output Capacitor=47uf X2 Qutput Capacitor=47uf X2
Output Ripple Output Ripple

1us/DIV
SOFT-START

V=12V Vour apacitor=0.1uF

Output Capacitor=47uf X2

Wn=12V  Vour=15V |ew=4A  SOFT-START Capacitor=0.1uF
Output Capacitor=47uf X2
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Start Into Pre-Biased Output With No Load

V=1

=1 Veour= SOFT-START
Output Capacitor=47uf X2

3 5B

3.1 SIBHHR

V=12V Vew=33V
Output Capacitor=47uf X2

TOP VIEW

Vint TRACK/SS1
12 3|4 5 6|7
W _ Vour FB1

ASP4644 45Tt

Enable To Close Output (No Load)

SOFT-START Capacitor=0.1uf

i - - TRACK/SS3
000 e e e e -
GND | MOSEs
' |0 0000 O €l
Ving INTVces RUN3
10X X O
Vouts PGOOD4 CLKOUT TRACK/SS4
K 00 0060C¢C
GND ) INTVggs
L (X )
oeenoe
| |
VIN-I SV|N_1 MODE4

3.2 5|pThRE

MODE1,MODE2,MODE3,MODE4: T. /f & =X 4% il 5] Jil . % ot 5] i i& $= 31
INTVCC w] PLSZELE Sy H 7 38 N s 4 A 2D A . B L iZE %) SGND n] oSk

IR T AEEGE AT, AT ET.

FB1,FB2,FB3,FB4:%ij 1 S 15t AL e 51 Il IR ZEFOR SRR, T4 Bt s 5 A

8
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N7 ANSsILIC ASP4644 BIEFM
0.6V Z75 B b 47 LU 1% 5| IRE e e 204 1 A b R 040 Hl BHL 29 F 4 A A
TRACK/SS1,TRACK/SS2, TRACK/SS3, TRACK/SS4: % ! FR i A 8 sh 51 B,
T-H Pl B s i B ). XA S| B RS T 0.6V B, 2xgeit N
RERBCRA MR, fff FB 5| H KR TRACK 5| JHIH E . 1%5] H E7E
0.6V LLERWF, PREFThRES 1, PR SR HE B 2 30 Mk B2 TR 22 TBOR 28 14
Hlo XA IS INTVCC 3KECE] 2.2pA ) Edi i, Bk, 7EbAbi E B
A SRR Bh DI RE -
COMP1, COMP2,COMP3,COMP4: = 7= UK 7% 1) H DL T A A8 1AM 5
B, MR LRSS R S 1Z R 2R, WS BT 2 B, ks
AR,
RUN1, RUN2, RUN3, RUN4:ffi e 45 5| [, ¥ RUN 5>1.2V [ EMIE, F3h
O TAE. YHEERE<1V HE, ZiEGF TE.
PGOOD1 ,PGOOD2,PGOOD3 ,PGOOD4: £ il % ! 5 A& 5 IEH 151 . 24 FB
S B R ARLE N EB 0.6V S +10%56 1 IS, PGOOD ¥ i £ ih
GND 325, W3 Th3E MOSFET W, Kb 5] BS54\ B 23 25 g s
R AAIERE, 5K PCB A AE AT GND A i,

SGND : P iBid It #7231 GND. s 5t i BH AN 32 245 5 51 B A LA 28 A4 1 2
Hio A FH B ) SGND a4 X . GND Al SGND Zi AR~ 77 1) PCB W15 i
BT T UGEEE

SVint, SVin2, SVing, SVina: FEVEF NG| Bl 25 W b5 3.3V B2 A8 Tk 28 F ik 4
NHE, TERZHMNHF, Bes Bl e viv 51 . % SVin & #3120
AV [FANE R HR, &R A KT Vours

INTVCC1, INTVCC2, INTVCC3, INTVCC4: N3 3.3V FajEesti ol . i%
HA [ A PN S X sl FE B AT 4 ) LR (L P . R 20 1pF O 25 AR FE LI P &
AR 24 I 5 | 5

CLKOUT :#55 Z M EE F i 85 5 . CLKOUT AHXYF CLKIN FIAHA % &
4 180°, CLKOUT FJUEAB IE EE f& INTVCC o ™48 (%0 1 51 AS LIRS AN 5] 1
CLKOUT {X1E i H RUN4 I 4 30

CLKIN A5 HL S A 28 AR R 2 4N %51 I 30 20kQ 5 SGND M. i
MM EEETE 1 58S S5 CLKIN 5 5 EFHAFE:E . iiE 2. iliE 3 f1
WIE 4 ORI B E AR S CLKIN 55 1 LA RIS
Vourl,Vout2,Vour3,Vour4: 12 [T 25 1B 18 ) D 4 B 5 . AEIX L5 A1 GND 5]
Lz Tal g . @uCE i 51 I SR 2 BN LA .

VINL,VIN2,VIN3,Vind: FEL Y5 i N 5] T 32 20 B A DG A8 SRR s 18 3 1Y) 1A 350 Tt 340
MOSFET HJithk. 7EiX4E5] A GND 5|2 At i A L . #ERA Vin

S| BAT GND 5| il 2 5] B2 HCE SN =R AR,
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v

0.1pF

40.2k

v

0.1uF

30.1k

0.1uF

90.9k

0.1pF

1
CLKIN
Vourt — 100k
<
604k S INTYoor
L S SV
INTVor * Vi Vin
i J_1 - I [ ? oo N TO 15V
Gl e T
1 MODE1 Vourt ¥0ur1
TRACK/SS1 POWER CONTROL n
RUN1
g COMP1
- CLKOUT
INTERNAL . )
COMP INTERNAL
FILTER %
v FREQ1
VU T2
162k )
d PGOOD2 NV
60.4k §
< SViny
=1 FB2
v
INTVco @ L Vin
J—wF ] ] I L oo 100F
T L <
o MoDE2
TRACK/SS2 POWER CONTROL
RUN2
g CoMP2
] . CLKOUT
I Nég;gAL INTERNAL
FILTER
¢ FREQ2
(he) 100k
162k
4 PGOOD3 (] NV
60.4k §
< SVins
L B3
V
INTV, o IN3
cc3, I ? L Vin
J—1 F 0.22uF 10pF
I 3 CLKIN _I |
o MoDE3
¢ TRACK/SS3 POWER CONTROL
RUN3
g coWwP3
1 * CLKOUT
L
! Ngg;gAL INTERNAL
FILTER
v FREQ3
Voura 100k
162k
d PGOOD4 NV
60.4k S
S SVing
- FB4
INTVccs . 2 Ving Vin
- 1 L1 I L o XL o
1uF CLKIN : H
T T T
-1 MODE4 Vourt
TRACK/SS4 POWER CONTROL lX
RUN4 I
g COMP4 R
. cLKoUT
1
! Ngg;gAL INTERNAL
FILTER
v FREQ4
162k
CLKOUT ASP4644
| -
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5 M

5.1 ThaEHbik

ASP4644 J&— K VUi H AR BT, JER ST i r DC/DC #8 s LY
A VYNGR EEE, @B R IRt EL 4A Mt IR, SN EA
Ay A, B FERRAE 4V & 14V By N B ETGER, 8 5T 135 B A e
AR B AT AT H 0.6V & 5V Ft HLE

Fa FE S LM I i R W By IMHz, 7] [E A EB b, YO A
700kHz~1.3MHz. W5H4%0H R HEE Vs E’J/EZzJJjﬂ: 5L EYE I £10%, TR
BR R K PGOOD it Fu ik . 3 e Jfu s s il AT Py 5 I Tt ] i
ASP4644 B A 28 1R E A R i RS PERe

T SRy R R b, U BR AR S 2 JEHIJJ%E MOSFET _ i) £ KB e,
A BRAR 2 JRUBE (KK ) 40%, /)N HELIEAS HEL VAR o

RUN 5| s 2 H04 C B D% MOSFET A R #B 45 9 Eh 45| e %, i ffi
ASP4644 3 N R FPRZS . K RUN 5| & T 0.7V CLERF, AT H N E03E#E, [FIRS
HERFETH R MOSFET %M. 24 RUN 5 JITH & KT 1.2V i, &K G TAE.

5.2 WHHBE

i U AN R BB E, R A AR BE i U
Vout = 0.6V * (1 +Rep(roryRreBOT))
f£ ASP4644 v, BR/NMEIE S NES FB SIS VOUT 5l 2 A8 % 1 60.4k Q ()
Resropy L FH . W R E Wit Bk, HFEEFELE 4 FB 5l B2 2 18] 1
Resson HLBHEIT], #ith B &5 Ressorn HELBEIXT N ¢ R0 T3

22 1 Vs 5] BH 5% H R Vour FIXT R 58 R
Vour(V) 0.6 1.0 1.2 1.5 1.8 2.5 3.3 5

ResBory(k) | Open | 90.9 60.4 40.2 30.1 19.1 13.3 8.25

X NANEIE R FFATERAIE, ATV BUR 2 5K Resson HLFL
60.4K

N

Vour _
06 1

FE¥ K B ASFEE R Vour, FB Al COMP 5| iiFE/E—i, F£H— Resmon
HIRH, N EFR (3 IEIE IR .

RFB(BOT) =
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ANSILIC ASP4644 HHEFit
Vourt *
ASPaa4 :: Reg(top) é
FB1 =
COMP1 | ::EHFE‘BOT”
Vourz
FB2
COMP2 |—o
Vours
FB3
CcompP3 |

K1 3 aEIE IRk R 1A

53 WIANBER

ASP4644 FIHRNERFNKHPT B BRI M TN EaS e, @i A
10uF AP E AT RMS UM E#. RA YA 2K BRG]
e, ELRBIEHAEANEREHEN, 4 HEREEMANHEE.

EAFZ GRS BRMTEL T, A HBER RMS BRI it A:

I
leinrMs) = OU;gZAX) VD1 —D)

oo %% BB R

54 WLBAE

AR R e Beh, AR EOETE R BRI ESR R REH
7, RITSE IR R R S AT R A S e N o 2 e 3k — 2 D i e sl e
SWEAE, ARGURTHE T RE R ZEATIM B IR HL B . 3R 1 RO 1 AN R el R AT
B A ALA,  DLEBOKBR BRI 2A 47 28k A Bk AR S R] Fr) FEL R % 3
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x| MEBEESBEENEAS

[ Court Coutz P-P LOAD | LOAD STEP
(CERAMIC) | Cjy | (CERAMIC) | (BULK) | Crr | Vi | DROOP | DERIVATION |RECOVERY | STEP | SLEW RATE | Rpg

Vour (V) | (uF) (BULK) (F) (F) | (pF) | (V) | (mv) (mV) | TIME (ps) | (A) (Afps) | (ked)
1 10 a7 512 | 5 72 40 1 1 909
1 10 1000F | 10 | 512 | 5 60 40 1 1 909
1 10 a7 512 | 5 127 40 2 1 909
1 10 1000F | 10 [ 512 | 5 90 40 2 1 909
12 10 a7 512 | 5 76 40 1 1 60.4
12 10 100pF | 10 | 512 | 5 65 40 1 1 60.4
12 10 a7 512 | 5 145 40 2 1 60.4
12 10 100pF | 10 | 512 | 5 103 40 2 1 60.4
15 10 47 512 | 5 80 40 1 1 402
15 10 1000F | 10 | 512 [ 5 70 40 1 1 402
15 10 a7 512 | 5 161 40 2 1 402
15 10 1000F | 10 [ 512 [ 5 115 40 2 1 402
18 10 47 512 | 5 95 40 1 1 301
18 10 1000F | 10 | 512 | 5 80 40 1 1 301
18 10 a7 512 | 5 177 40 2 1 30.1
18 10 100pF | 10 | 512 | 5 128 40 2 1 30.1
25 10 47 512 | 5 125 40 1 1 191
25 10 1000F | 10 | 512 [ 5 100 50 1 1 19.1
25 10 a7 512 | 5 225 40 2 1 19.1
25 10 1000F | 10 | 512 [ 5 161 50 2 1 19.1
33 10 47 512 | 5 155 40 1 1 133
33 10 100pF | 10 | 512 [ 5 122 60 1 1 133
33 10 a7 512 | 5 285 40 2 1 133
33 10 1000F | 10 | 512 | 5 198 60 2 1 133
5 10 47 10 | 512 | 5 220 40 1 1 825
5 10 100pF | 10 | 512 [ 5 420 40 2 1 825

5.5 DCM L{E#&E=R

TERFAEBERMEL T, WRFEERS, ®RCEKMNH, B MODE 5
JEH: 2 SGND, i gt X DCM LAER . BT, NHHERE S
3R JUAS RS, A TRE A MOSFET JFE JLN R, S<H LA 3,
B VLA H I, Wb fERR . BT, SR A S R

5.6 FCCM T{E#&E=R

10T BLE e AFIE AT, (RGN, RERAH CCM TER. it
¥ MODE 5| Jii# N INTVCC Rt ffies it N CCM LAERE. 71X PP AR
T, HUBRHEREM AT T LU . COMP LR G485 v L s M, 3F B
T MOSFET &g b ARG 28 kb 4T . 728 sh 2 R G nl 1550 s
W], CCM TAEBAHEEH, M RITE R,

5.7 T{ESm=

ASP4644 W E Z 481 TAEBIE Y IMHz, 15K 2 B8 H] s A 75 ZAA A



x SE=hr
= E#EZL
=) ANSILIC

.

5.8 $NE[E] L SN

ASP4644 ELAG HH PN 42 41 32 # FAE AV ASE DU 85 28 1 R0 AR 2 o 345 P 3 T
# MOSFET TEHH [B] f AR B0 1 I B Z0FF J5 o A0S B A 23 6] 06 20
IMHz 1 B A B I ) =30% e P o Bkdia ) B8 2% A TRl CLKIN 51 _E ) —
AR, USRI . BB i ik 58 P L 2R /DR 400ns. BB s HESF L 2
T2V, KHEHET 03V, fEREAS AN, B

5.9 ZEEBHITILEER

TS B 4A T K 8, ASP4644 JU/NFa i 2838 1 7] LIRS TAE,
PROLEE 2 s HIR, JE BN S8 0 AN A5 H R S0 . ASP4644 7RI AR &
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