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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND .. -0.3V to +14V Operating Temperature Range ..........c.ccccooeenn.
DRV1, DRV2, DRV3, EN1, EN2, Junction Temperature ......................
ENBTOGND ..o -0.3Vto (Vpp + 0.3V) Storage Temperature Range
FB1, FB2, FB3, POK1, POK2, POK3to GND ........... -0.3V to +6V Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C)
10-Pin uMAX (derate 5.6mW/°C above +70°C) ........ 444 4mW
16-Pin QSOP (derate 8.3mW/°C above +70°C)........ 666.7mW

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpp = VEN1 = VEN2 = VEN3 = 5V, VGND = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
GENERAL
Vpp Voltage Range 4.5 13.2 Vv
Vpp Undervoltage-Lockout Threshold Rising, 200mV hysteresis (typ) 3.56 3.76 4.00 \
. VEN_ = VpD = 12V (MAX8563) 930 1600
Vpp Quiescent Current = pA
VEN_ = VpD = 12V (MAX8564/MAX8564A) 660 1200
Vpp Shutdown Current EN1 =EN2 = EN3 = GND, Vpp = 12V 25 pA
LDOs
Ta = 0°C to +85°C 0.494 0.5 0.504
FB_ Accuracy \
Ta =-40°C to +85°C 0.489 0.509
) Ta =+25°C -100 +100
FB_ Input Bias Current nA
Ta = +85°C -8
) MAX8563, MAX8564 100
DRV_ Soft-Start Charging Current pA
MAX8564A 10
) Ta =0°C to +85°C 4
DRV_ Max Sourcing Current VEB = 0.45V mA
- Ta = -40°C to +85°C 3 7
. Ta =0°C to +85°C 3
DRV_ Max Sinking Current VFg = 0.6V mA
- Ta = -40°C to +85°C 1.8 7
VDD = 5V, VFg_ = 0.46V 47
DRV_ Max Voltage oD =M v
Vpp = 13.2V, VFg_ = 0.46V 8.0 10.9
FB_ Slow Short-Circuit Threshold Measured at FB_ (falling) 400 mV
FB_ Fast Short-Circuit Threshold Measured at FB_ (falling) 300 mV
Slow Short-Circuit Timer 50 us
FB_ to DRV_ Transconductance 0.115 0.24 0.460 Mho
LOGIC
EN_ Input Low Level 0.7 \
EN_ Input High Level 1.3 \
VEN_ = 0and Vpp, Ta =+425°C -0.1 +0.1
EN_ Input Leakage Current - A
- np 9 VoD = 13.2V Ta = +85°C 0.001 H

MAXIMN




(VoD = VEN1 = VEN2 = VEN3 = 5V, VGND = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)
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ELECTRICAL CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
POK_ Threshold Falling Measured at FB_ (falling) 425 440 455 mV
POK_ Threshold Rising at Startup Measured at FB_ (rising) 455 470 485 mV
POK_ Output Low Level Sinking 1mA, Vpp = 4.5V, VFg_ = 0.4V 0.1 Vv
; Ta = +25°C 0.1
POK_ Output High Leakage Vpp = 5.5V pA
Ta = +85°C 0.001

Note 1: Specifications are production tested at Ta = +25°C. Maximum and minimum specifications over temperature are guaranteed by

design.

BT EFFIE

(Circuit of Figure 1, Ta = +25°C.)
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(Circuit of Figure 1, Ta = +25°C.)
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COMPONENTS | QTY DESCRIPTION COMPONENTS | QTY DESCRIPTION
2.2uF, 10V X5R ceramic capacitors C11 1 | 0.1pyF, 16V X7R ceramic capacitor
C1,C3,C8 g | (optional 100uF, 18mQ, 6.3V 100pF, 18mQ, 6.3V aluminum
aluminum electrolytic, Sanyo . )
GTPE100MI i llel) C12,C14 2 | electrolytic capacitors
In para’e Sanyo GTPE100MI
c2 1 | 0.1uyF, 16V X7R ceramic capacitor
100pF, 18MQ, 6.3V aluminum 2.2uF, 10V X5R ceramic capacitors
C4,C7,C9 3 | electrolytic capacitors C15 C17 o | (optional 100pF, 18mL2, 6.3V
Sanyo GTPE100M| ’ aluminum electrolytic, Sanyo
GTPE100MI in parallel
C5, Ce6, C10 3 | 1uF, 16V X7R ceramic capacitors ne )
Q1/Q2 (dual) 1 Dual n-channel MOSFETs, 30V, 18me C18, C20 2 | 1uF, 16V X7R ceramic capacitors
Vishay Si4922DY Dual n-channel MOSFETs, 30V, 18mQ
Q4QS (duah |1 Vighay Sia922DY
- .| n-channel MOSFET, 30v, 50me Y :
Fairchild Semiconductor FDD6630A R13 1| 165Q +£1% resistor
R1 1 665Q +1% resistor R14 1 182Q +1% resistor
R2 1 620Q +5% resistor R15 1 390Q +5% resistor
R3 1 3320 +1% resistor R16 1 665Q +1% resistor
R4 1 390Q +5% resistor R17 1 332Q +1% resistor
R5 1 182Q +1% resistor R18 1 620Q +5% resistor
R6 1 165Q +1% resistor
R7 1 910Q +5% resistor
R8 1 1kQ +1% resistor
R9 1 249Q +1% resistor
8 N AXI/V
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HHEERE

MAX8563/MAX8564/MAX8564A B4 il #5 1) e /I Hi L
JERHAE 05V, M Vpp = 12V, e KA R aT
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FB_ 5| #%|OUT_5 GND Z [ B4 FE#8 iH i(&l 5), >k
VOER R RN ST 1IARKE B, BHSE
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loutVIN louT(MAX) louT(VAX)

MAXIMN




Ra = Rp x (M)—‘l =RBX(2><VOUT—1)

VFB
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e HHE B OUT Wil o X 0 S02% A5 A F A Hh o 1) 5 /DN 288
Bk TEAGIH, RAPITE1KQS 10kQZ [AIHHUH .

BT B A

i AU U P AT D ) R R R A A AR BT, T
E 3k 285 W 7 4 1) PR iy AL FEL RO D FRLIAD . N3 (MR
n 74318 MOSFET it )5 GND Z [A] i %t A FLZS 1Y) fe/IME A
22pF, AR ERAS WLE L ME ). R
N\ HLFE A B 6 3k IR AR O KA 36, 3 g AR A DL
T KPR 1 /N ) EE P () AR AL

i Hh B I LAY R HL AR A AR IR L BEL(ESR) A B T RS R Y At
TE (S WA EFMERRSY), FHX T ERBR S N A 0. TR
BRI R 73R AT R B 7ER), FEZsRAR Y
MED R (WD 7 ISF ) 2/ T JLANED ), BB ZEH — > 100pF,
18mQ M POSCAPHiI HHHLZY . AR AE RMHBE, TE
ERFFA S ESRIEF(Coyr x Resp)TE 1ps 2 5ps TEE A .

O S A S S TR A o O = RS A N A N R T e = 4]
50%) » W4 2 5 e K i FRL AL TR A — 4> 6. 8pF B K
10 Pl S Bt FL Y . IXORERE /R R L R R, R AR
. TWEFEREMNZ, FUEEHAMRLESAERRKNAE
fb. RMAX7REXS5R RYIBEA IR TE T A TAERE T
HEA RO AR . R AR .

IIEMOSFETILFE

MAXB8563/MAX8564/MAX8564A it n V43E ) MOSFET
YERTAEEE , TAIE R p g & MOSFET, X HE AT DR
A . BT ide FH 9 MOSFET A4 A A% [ {81 FiL & A 200 i 2 DA
TR
VGs_MAX = VDD - VouT_

Hp, vpp ZEHl M MERE, Vs max /e Ht T
FLFE (Rps_on)IT 5 BB R MR FEL T, 76 1 il ey 1)
TR ANLE . Rps o3 SRS H LR (L) AR L
J&E MOSFET M3 i) e KL E 22 Vg v S8R Vs vin
RPN &, D E#E AR ESEIRES . BEREIRS
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MAX8563
MAX8564
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5. A 3T A9 fr it L

T, BB EFGE TR, HFEWMARRIESO S il
Fl

VIN_MIN > VDS_MIN + VOUT
Hof, Vin minEMOSFET it A9 & /N i AHL I,
Vps_ vin VIR RBONIE, B, 26 7R LIRS R
RFHY Vg v fEL -

Z S E RN AL, MOSFET W& KIFEMTHE AT :
PD = (VIN_MAX - VOUT) x loUT_MAX
MOSFET il % R I SMT £ 3¢, 2% MOSFET I #% 14 5k
P Rk R I M R 1) R B K TAE S5 IR B X F pCB H AR

BEME

MR A A Co B IKG —W#EDRV_SIM, 57—k
Hb AN RMEE N 2% FY) B K /N2 B 285 MOSFET #Y LS,
FEUE L A R O Y R L R T 5 S R ) RN SR
FER . RS2 5 n] WMOSFET #9 £ 972k 13K
5 HIABAAE Vs = IV Cgg MIME)  HLFY {17 25
S (gpg) A MHLRE gpg I BT HL I (Ipps ) TR AR HLT T
(out Max)VH HFETE &

louT_mAx
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+1%. BIREUEBE,

s =25 n-FET 2 %55

AT BEAE R B BR 07 o AR AT d ) IR 25 R (2 L
Far A FII gy 1 B 7% 258 8 G T A 2 B0 i P 0K
AR AR A AR FE A T -

0.16 x Voyt x CouT *

9C(MAX) x (QC(MAX) xResRg +1 )

Cc = - Ciss

2
(QC(I\/IAX) xVouT + |OUT_MAX)

Vi x C g x R +1
Re = 50 x out OUT( C(MAX) ESR )

Cc x (QC(I\/IAX) x Vour + |OUT_MAX)

HA Coup it LA, Rpsp #& Coyr it LA HUESR -

o B P AR 1Y W R L2 (2 L i AT 1] R 2 26 D
G %ot S A R AR PR R A ), AT SR AR 2 SR
HMEETTIE

C X
Ce OUT X 9C(MAX)

= - Ciss
(QC(MAX) x Vour + |OUT_|\/|AX)
Re = 15 x —COUT
Cc X gomMmax)
=37

BT E 1 OUTPUT 1. F 1AW EAMET TR ERN S
X BB E AR SR B TR 1 FIA B 2 1 B kL.

R1. HEIMEFENSH

PARAMETER | CONDITIONS VALUE UNITS
MOSFET Cjss Vps = 1V 2500 pF
MOSFET GFS | IDFS = 8.8A 30 S
VouT1 Figure 1 15 Vv
lOUT_MAX Figure 1 15 A
CouT1 Figure 1 100 uF
RESR Figure 1 18 mQ
12

1.5A

= 30S x [—2 =12.4S
gC(MAX) X \58A

12.4S x
1.5V x 100uF x 12.4S x
18mQ +1

Cc = 0.16 x 5 -
(12.4S x 1.5V + 1.5A)

2500pF = 0.90uF, M IpFRA.
X1.5v x 100uF x (12.4S x 18mQ +1)
F(12.4S x 1.5V + 1.5A)
= 599.4Q, ¥ 620QHL% .

Rc = 59

PCB7 /&M
K220 AR EL R K L RO ™46 (4 RS B, IRk, ER
AR PCB AR A . F FHiZ A4 191 B (MAX8563EVKIT)
A] DU ) AR
TR BT A L AR R A B, X N R K L I 2R 4R DA P
KA AERBENZMAEREE. B TAEKER, MOSFET
RS AR B INE, FFAE A5 A R R
Z M EZEBRE . T MOSFET 7= A4 M v # &
x=, AEINRELIEE T, T HA R ERESRmEH. X
R ] 2% THT WG 5 1 RS AR ISE S AR BB ) HOARL SR
BA RN TR EAEMOSFETH IE T, L4020 L
WO, FER X Lo E T T FLE R . R — N M T T ]
PPN B B /. BR T AR IR ) — R
HIAN, X BIAERBIBR TR DY A, SO IIE SR B )
o WREICouy MR BHERRHHE.
o RIGHMHBEEREFBSIME .
o RMICCEEREDRY_ G E.

o RHIUEFB_FIDRV_FLKITEMEE R, IR EEE.
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X = B2 [ n-FET 2% 58

+1%. BIHHEE.

5B &
TOP VIEW
orvi [7] ° 6] Voo
FB1 2] 15] DRV2
3] aana [14 e :
pokt [a]  mAxes63 i3] ene pRV1 [1] [10] Voo
GND [5 [12] PoK2 FB1 [2 | AMAXLM [ o] pRv2
ne. [6 ] 1] ne. ent [3] ,,%?28555% 8] Fe2
DRV3 [ 7] [10] POK3 POk [4] 7] ene
FB3 [ 8 ] 9] ens GND [ 5 6] poke
QsoP uMAX
WHIES
TRANSISTOR COUNT: 1801
PROCESS: BiCMOS
MAXIW 13
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+1%. BIRGEHEE.
s =25 n-FET 2 %55

#HEES
CARBE FORMR AL 1 25 B P BE A R BT MRS, AT il i BH 35 4ME(E B, 15 % 1 www.maxim-ic.com.cn/packages. )
%)
i
o
-—S INCHES MILLIMETERS ]
_~| DIM| MIN | NAX | MIN | MAX ©
e —— A 053 |06s [135 | 175
H H H H H H AL[.004 |00 |10z | 254
\ | . A2|.049 | .065 | L1245 | 1651
B |.008 |02 |020 | 0.30
L C |.0075 | .0098 |o0aoL | 0.249
H . D SEE_VARIATIONS
E [1s0 [ias7 [381 [ 3.99
e 025 BSC | 0635 BSC
H [230 | .244 |584 | 620
- h 00 | .06 [025 | 04l
I_I “ “ “ I_I “ I_I L |06 |.035 041 | 089
1 N SEE_VARIATIONS
N |0 |8 [0 [oe
™ e B‘H' N h X 450__1 - VARIATIONS:
_ A2 INCHES MILLIMETERS

[ ) ) I MiN. | max. | N [ max [N ]
d—lj—lj—lj—lj—lj l_ Al '/ _//-— I ¢ 189 | 196 | 480 | 498 [16]aB|
' ; == 1.0020 [ .0070 | 005 | 018

337 |.344 | 856 | 874 |20[aD]
0500 |.0550 | 1.270 | 1.397
337 |.344 |85e | 874 |edeg]
0250 |.0300 | 0635 0762
386 [.393 | om0 | 98 |eglaF]
0250|0300 | 0,635 | 0.762

[ws]
Q/\
m
-
f —_—
IR EIA IS

NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. =
2). MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. HQDALLAS /VI/JXI/VI

3), CONTROLLING DIMENSIONS: INCHES. aEICONDUCTOR
4y, MEETS JEDEC MO137.
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
21-0055 F A

14 MAXIMN
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X &= e n-FET 55155

#HEELEE)
(ARBHRTORME ) B T RE AR BOE RS , R RIE M E3INEF S, 1 E1 www.maxim-ic.com.cn/packages. )

n
o
e |— l—4x s i
__I %
o | | 10 INCHES MILLIMETERS =
pM[ MIN T mAX | mMIN T wmAX S
A - 0043 | - 1.10
T | A1 [ 0.002 | 0.006 | 005 [ 0.15
A2 [ 0.030 | 0037 | 075 [ 095
D1 ] 0116 | 0120 | 295 | 3.05
Y D2 | 0114 | 0118 | 2.89 | 3.00
E1 ] 0116 | 0120 | 295 | 3.5
0.5020.1 E2 | 0114 | 0118 | 2.89 | 3.00
ay’
e NV H | 0187 | 0199 | 475 | 505
L [ 00157 [ 0.0275 | 040 | 0.70
L1 | 0037 REF 0.940 REF
3 b [0007 Jo.0106 [ 0177 | 0.270
. 1 e 0.0197 BSC 0.500 BSC
—  —oss
020 c | 0.0035 [ 0.0078] 0.090 | 0.200
TOP VIEW BOTTOM VIEW s 0.0196 REF 0.498 REF
- o oo | 6 oo | e
‘ D2 E2
* GAGE PLANE
A2 A c
TR L Aot
—f_ __|_L —r ——/ pr—
—~ot— | | o Ef Ll
D1 — L1
FRONT VIEW SIDE VIEW
~,
IDRALLAS /ML AXI/VI
NOTES: PROPRIETARY INFORMATION
1. D&E DO NOT INCLUDE MOLD FLASH. e
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.0067). PACKAGE OUTLINE, 10L uMAX/uSOP
3. CONTROLLING DIMENSION: MILLIMETERS. R SSTERT RO =T
4. MEETS JEDEC MO—187C—BA. 21-0061 LA

1E3T/h &

Rev 2 A TT: 1. 120 14+ 150

Maxim bR ZE 4

db*= 8328154 HREI4wA5 100083
% EHIE: 8008100310
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