http://www.eehome.cn

19-0767; Rev 1, 9/07

INAKXI WV

3A. 2MHz. FEEZ T8, AHEHX

#Eir
MAXB643AJE — = AU K847 8%, 7E0.6VE(0.9 x Vi)
i G P AT 4R AR R 3A M BRI . #R 1 TAERE N
235VE36V, EFEAFNRSMEERERS. BN
Ek. AR EATER N, #0dEERE
KT +1%-.

MAX8643A % Fi [ & i PWM TAERER, JF 4% n] i
3ot AL BEL7E SO0k Hz £ 2MHZJE Bl N 1R & . & TAESR A
VR R AR, R f R /N S AMER TG 1

F PR 53 HLBEL A nMOS A7 JIE 75 #2¢ T f3 N IR AL mdeR,
Al AR /N L. M T S n R B T 5, iR
(4 A o LT A 22 . 5 I (1% R B ARCA e 5 1 BTG R E
TR AEAEB R A — Yl 2R
MAX8643A N #R4E B SE 47 (> 14MHz) M R iR Z ok fs.
J A 4 ol 25 4 R 25 OK #8% Fo v T TR R 56,
PR T8 B AT IR B TF A 19 20% . 55 T 1) B B 5y g
AR IE PR AN, , R/ BB, RiFei
BB

MAXS643AHR MM A == A, AT EBEIMAHET
R . XS 1 i R R N R 1 % 1 R
FEAERE, TEM S RN0.1% %M. Boh, R
Uit e FE A R L BELE A P 00,6V 3 HE . B 7E REFIN#i A
Vi i SN A EREEME R R, AT DUKE A HE R R 8 B AT AT P R
BRBUA . MAXSO43AF] HAMNEBHL A gL e shit ], L
R AR S A TR R FEL T . MAXB643A SR FH2458 . 4mm x 4mm
TR QPN To v 25

i F§

POL

ASIC/CPU/DSP#% HL 5 L K VO HL IR
DDR HL I

Bl B IR

FL1% 5 ) 4% Fi,

RAID# il H. U

51 E MR A FRIR IR .

MAXIMN

#Fit

¢ BE37TMQ Rpsony MOSFET

& AR

¢ EEANGH. ANEETNRETEERNIRAE1%8
HWHIEE

¢ 235VE36VI{EEE

¢ HHEEFE0.6VE(0.9 x V) ZIEATE

¢ RBFHIMFE N RIBER

¢ 500kHz Z 2MHz Al g FF <30 %

¢ R EAME. BEYURERGHER

¢ VIDEZREHHEE
0.6. 0.7. 0.8. 1.0. 1.2,

¢ EEHTEFARIPIIGE

¢ ZEEHMEATRERHKS

o AR W/EH BT, & A FDDREA

¢ 245, 4mm x 4mmE R QFN TR E 3

1.5. 1.8. 2.0%02.5V

EEL
PART TEMP RANGE PIN-PACKAGE ' KG
CODE
MAX8643AETG+ -40°C to +85°C 24 Tin QFN-EP™ ) 14 g
(4mm x 4mm)
+ RN .
“EP = WA,
AT (EFB 2%
INPUT
2.4V, 36V
IN BST i

MAXIM
MAX8643A ouTPUT

EN 1.8V, 3A
LX
Voo
outT

Pmn<i7%§

CTL2 FB

L
— CTL1
—>]

FREQ

REFIN VVv—e
s comp — ‘o

— | PREBIAS PWRGD %

@
=
S

I1H

Maxim Integrated Products 1

AR Maxim 1E 303 SCHOR 1% S0, Maxim A% 83 77 72 19
BT, IFTER AL AR, 1§25 Maxim$2 it

TG ool e e A

ZNEBHERFEIRNEESER, FiFEMaximfIET: www.maxim-ic.com.cn.

VEYISXVIN


http://www.maxim-ic.com.cn

MAX8643A

http://www.eehome.cn

3A. 2MHz. FEEZ T8, AEHX

ABSOLUTE MAXIMUM RATINGS

IN, VDD, PWRGD to GND .....oooiiiiiiiiiiiiii -0.3V to +4.5V
COMP, FB, REFIN, OUT,

CTL_, EN, SS, FREQto GND................... -0.3V to (Vpp + 0.3V)
LX Current (NOte 1) ..ooiiiiiiiiiii e -4A to +4A
BST 10 LX ittt -0.3V to +4V
PGND t0 GND ....ooiiiiiiiice e -0.3Vto +0.3V

Continuous Power Dissipation (Ta = +70°C)

24-Pin TQFN-EP

(derated 27.8mW/°C above +70°C).......c.cccceviinnns 2222.2mW
Operating Temperature Range ............ccccooeenn.
Junction Temperature .........ccoccoiiiiiiii
Storage Temperature Range................
Lead Temperature (soldering, 10s)

Note 1: LX has internal clamp diodes to GND and IN. Applications that forward bias these diodes should take care not to exceed

the IC’s package power dissipation limits.

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

(VIN= VDD =33V, VFB = 0.5V, Ta = -40°C to +85°C. Typical values are at Ta = +25°C, circuit of Figure 1, unless otherwise noted.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX ‘ UNITS
IN/Vpp
IN and Vpp Voltage Range 2.35 3.60 \Y
IN Supply Current f.S = 1MHz, no Iogd Vin = 2.5V 4 46 mA
(includes gate-drive current) VIN = 3.3V 5.5
Vpp Supply Current fs = IMHz Vin = 2.5V 14 23 mA
VIN = 3.3V 2
'al'(ra]fl\/SDf;utdown Current from IN VIN = VDD = VBST - Vi = 3.6V, VEN = OV 13 UA
VDD rising 2 2.1
¥E2§1ré?§rvoltage Lockout LX starts/stops switching Vpp falling 1.8 1.9 v
Deglitching 2 ys
BST
VBsT = Vbp = VIN = 3.6V, Ta=+25°C 5
BST Supply Current VEET: 3,6E\)/Dor O\lll,\‘VEN =0V TA = +85°C 10 pA
PWM COMPARATOR
g\é\/ll;l/lyComparator Propagation 10mV overdrive 20 ns
COMP
COMP Clamp Voltage, High VIN = 2.35V to 3.6V 2 \
COMP Slew Rate 1.4 V/us
PWM Ramp Amplitude 1 \
COMP Shutdown Resistance From COMP to GND, VEN = Vss = OV 8 Q
ERROR AMPLIFIER
Select
Preset Output-Voltage Accuracy | REFIN =SS -1 from +1 %
Table 1
Ei:ﬁi?ﬁg‘s’iztﬁfscuracy Using | o1L1 = cTL2 = GND 0594 0600 0.606 v
FB to OUT Resistor All VID settings except CTL1 = CTL2 = GND 5 8 11 kQ
2 N AXI/V
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3A. 2MHz. FEEZ T8, AHEHX

ELECTRICAL CHARACTERISTICS (continued)

(VIN=VpD =3.3V, VFg = 0.5V, Ta =-40°C to +85°C. Typical values are at Ta = +25°C, circuit of Figure 1, unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Open-Loop Voltage Gain 1kQ from COMP to GND 115 dB
Error-Amplifier Unity-Gain Parallel 10kQ, 40pF from COMP to GND (Note 3) 14 26 MHz
Bandwidth
Error-Amplifier Common-Mode Vpp = 2.35V to 2.6V 0 VbD - 1.65 y
Input Range Vpp = 2.6V to 3.6V 0 Vpp- 1.7
Error-Amplifier Minimum Output Sourcing 1000

V =1V A
Current comP Sinking 500 !
FB Input Bias Current VFB = 0.7V, CTL1 = CTL2 = Ta = +25°C -200 -40 nA
CTL_
V =0V 7
CTL_ Input Bias Current CTL bA
VT = VoD +7
Rising 0.75
High-Impedance Threshold , VDD v
Falling 1oy
Hysteresis All VID transitions 50 mV
REFIN
REFIN Input Bias Current VREFIN = 0.6V Ta = +25°C -500 -100 nA
Vpp = 2.3V to 2.6V 0 VpD - 1.65
REFIN Common-Mode Range \
Vpp = 2.6V to 3.6V 0 Vpp-1.7
REFIN Offset Voltage CTL1 =CTL2 = GND, Ta = +25°C -3 +3 mV
LX (ALL PINS COMBINED)
VIN = VBST - Vix = 2.5V 39
LX On-Resistance, High Side ILx = -2A N BST- X mQ
VIN = VBST - VLx = 3.3V 37 58
. . VIN = 2.5V 36
LX On-Resistance, Low Side ILx = 2A mQ
VIN = 3.3V 34 55
LX Current-Limit Threshold VN = 2.5V, high-side sourcing 4 55 A
Vix =0V -2
Ta = +25°C LX
Vix = 3.6V +2
LX Leakage Current ViN = 3.6V, VEN = Vss = OV pA
Vix =0V 1
Ta = +85°C
Vix = 3.6V 1
o RFREQ = 50kQ 0.9 1 1.1
LX Switching Frequency VIN = 2.5V to 3.3V MHz
RFREQ = 23.2kQ 1.8 2.0 2.2
Frequency Range 500 2000 kHz
LX Minimum Off-Time VIN = 2.5V to 3.3V 40 75 ns
LX Maximum Duty Cycle RFREQ = 50kQ, VIN = 2.5V to 3.3V 93 96 %
LX Minimum On-Time 80 ns
RMS LX Output Current 3 A
MAXI/V 3
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3A. 2MHz. FEEZ T8, AEHX

ELECTRICAL CHARACTERISTICS (continued)

(VIN=VpD =33V, VFB = 0.5V, Ta = -40°C to +85°C. Typical values are at Ta = +25°C, circuit of Figure 1, unless otherwise noted.) (Note 2)

MAX8643A

PARAMETER | CONDITIONS MIN TYP MAX | UNITS

ENABLE

EN Input Logic-Low, Falling 1.2 0.7 \

EN Input Logic-High, Rising 1.7 1.4 \

EN Hysteresis 200 mV

EN, Input Current xE’\DI :: %\./6(\); 3.6V, 12 ; 12208 0.01 ! bA

SS

SS Charging Current Vss = 0.45V 7 8 9 pA

SS Discharge Resistance 500 Q

THERMAL SHUTDOWN

Thermal-Shutdown Threshold +165 °C

Thermal-Shutdown Hysteresis 20 °C

POWER-GOOD (PWRGD)

Power-Good Threshold Voltage VEB falling, 3mV hysteresis 87 90 93 %

Power-Good Falling-Edge Deglitch 48 Clock
cycles

PWRGD Output-Voltage Low IPWRGD = 4mA 0.038 0.15 \

PWRGD Leakage Current VoD = VpwRaD = 3.6V, VFg = 0.9V 0.01 pA

OVERCURRENT LIMIT

Current-Limit Startup Blanking 128 Clock
cycles

Restart Time 1024 ccylgl(i;

Note 2: Specifications are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by
design and characterization.

Note 3: Guaranteed by design.

BT (EfF1E
(Typical values are at VIN = Vpp = 3.3V, Vout = 1.8V, RFREQ = 50kQ, louT = 3A, and Ta = +25°C, unless otherwise noted.)
EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT
100 5 100 s
| Ny 2 95 g
% ~ R g L7 g
r // \~ = 90 / A g \\\\ =
/A iV N
= 8 / | VouT = 25V s o / N
= / = / / 4 Vour =188
s 4 1L/ Vour =18V RN &V, L11]
=Y il 2 L\
&= Vour=1.2V £ 75l
o (AR
70 i/ Vour=1.2V
50 . 1]
Vin=Vpp=3.3V ViN=Vpp =25V
40 L1 1] 60 L1 11
01 1 10 01 1 10
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
4 AKX
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3A. 2MHz. FEEZ T8, AHEHX

AT EFFIE(4)

(Typical values are at VIN = Vpp = 3.3V, Vout = 1.8V, RFREQ = 50kQ, louT = 3A, and Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT FREQUENCY vs. INPUT VOLTAGE LOAD REGULATION
100 s = 0 ‘ T 5
: 1950 Canli Vin=Vop=33v |2
9% > H N N 2 -0.02 N ‘ ‘ i
aPe an ~N E 1800 40°C —F#25°C —-8°C 2 = N ]
90 747/7— (o %%,,,,,, & 0 Vour =25V
= A/ N 1650 =
£ 8 [/ z < 006 PaN
< / Vour=1.8V s 5 Q N
S g / \ S 1500 8 008 |—Vour=18v \\
=) // Vour=1.5V 3 = \ \\
E 75 L 21350 S 010
=0/ Il i = NN
Vour=1.2V. 1200 5-012
0 | -40°C +25°C +85°C 3 \\
65 FVin=25v 1050 ¥ ¥ 25— 0.14 Vour =1.2V <
Vpp=3.3V
60 — 900 0.16
01 1 10 22 26 30 34 38 0 1 2 3 4 5
OUTPUT CURRENT (A) INPUT VOLTAGE (V) LOAD CURRENT (A)
LOAD TRANSIENT SWITCHING WAVEFORMS
MAXB643A tocD! MAXEGISA toc0?
ViN=Vpp=3.3
.......................... . ACCOUPLED
v AC-COUPLED ur 20mV/div
ouT 50mV/div
2A/div
Iix
......... 0A
lout Vix p .
1A/div : ] 2V/div
o I
: o Co
40us/div 100ns/div
SOFT-START WAVEFORMS SHUTDOWN WAVEFORMS
MAX8643A toc08 MAX8643A toc
h4 — 1 —— pp—— - - e ————
v D o v oo S
PP P L]
VEN -_J ‘ ‘ ‘ ‘ " 2V/dIV VEN . R : ; ZV/dW
: : oV - Tt asamiimnivenad 0V
VOUT ._ ..... 1V/d\V
VOUT : : : 1V/di\/ ..... ST o
oV .......... .....
> Rioap=1Q Lo RLoap=1Q:
400us/div 10us/div
M AKX/ 5
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3A. 2MHz. FEEZ T8, AEHX

#R T FHFIE(4)

(Typical values are at VIN = Vpp = 3.3V,

Vout = 1.8V, RFReQ = 50k, louT = 3A, and Ta = +25°C, unless otherwise noted.)

INPUT CURRENT vs. INPUT VOLTAGE CURRENT LIMIT vs. OUTPUT VOLTAGE HICCUP CURRENT LIMIT
10 o 7 _ . MAX8643A tocl
[ g g o [ARRRERRR A
9 |Ven=ov A 3 I R i
b pd 6 i Yur o e
P R sttt 0
= 7 7 - 9 Lo Lo :
=2 A =
g ° e E 4 —
£ 5 — = O e e (. A 5A/div
3 7 z 3 o
5 4 = e 0A
= 3 < SN IO SO IO U SOUUEIOPRE SO SUURE S
2 | oo
1 INCE
. ) e v : o 01
22 24 26 28 30 32 34 36 05 1.0 15 20 25 400us/div
INPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
RMS INPUT CURRENT DURING SHORT CIRCUIT EXPOSED PAD TEMPERATURE
vs. INPUT VOLTAGE (C4 = 0.022.F) vs. AMBIENT TEMPERATURE FEEDBACK VOLTAGE vs. TEMPERATURE
050 o 110 — . 064 -
Vour =0V g our=1. : 2
045 e 10 Faniom 2 063 g
0.40 : 2 w0 E 06 E
= = sV
g 0.35 é 80 E
Z 030 ) = 061
= = =
S 025 Z 60 S 060
5 o S
Z 020 = 90 3 059
CT) o B
2 015 - g o £ 058
T — 8
0.10 & 3
0.05 20 0.57
MEASURED ON A MAX8643EVKIT
0 10 0.56
20 25 30 35 40 0 20 40 60 80 100 40 -5 10 35 60 85
INPUT VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
SOFT-START WITH REFIN STARTING INTO PREBIAS OUTPUT
..... prrergmer e AASALEIE B eSS
: i, 2V/div
IN F--r e ] 1A/div Ven
ol . vvvvv 0A ov
v, . Con 1 405V .
e . i b Tl b bt OV Your Wiy
T O Y S OS UPION OO POt Ll o
Vour : S Do 1V/div s —— V/div
R R I I o VPWRGD SRS S B
RN COUUUE SOUUETORUE RSO rraiomness ‘ L ov
VpPWRGD N 2V/div
e e ov
200us/div 100us/div
Css = 6800pF, Cg = 122uF, L = 0.56uH, Voyr = 2.5V
6 IMAXI/V
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3A. 2MHz. FEEZ T8, AHEHX

5[ Bl BF
SR A IhEE
1 PREBIAS | Z5IEZ, DARGRZEshid FErh it A s S5 % 42 £ OND (2 WS shEA it & f 4135857 -
2 VbD LR TR A5 i A . it — > 10QALPE % #: Vpp £ IN,  Vpp 2 GND A #E % — H InF R %
3,4 %%; S5 L1 LR MR A . CTLURICTL2 SRR Fh AR UL L JE , TSR SR 2
5 REFIN HNEREEAE R A . REFIN#SSHT, (i FHPI#F0.6V HLfE . REFINFESN R ERT, 875 FBAE & (EREFINHL/E .
ICAbT sy, REFINPY#FHL 2 GND.
6 ss Wash A . ESSHIGND Z (AR — N, BEBstE. BXREGhRMBE, §2% HE 50
REFIN#F4y .
7 GND L
8 COMP ?Ei%%ﬁﬂlﬁ%%ﬂ@%ﬂju TECOMP 5 FB 2 [A] i 2 A B AMEM 2%, ICAL T Wity , COMPFE YL 2
ND.
9 B ST - F FB % 12 22 i H A GND 2 [8] Y ERLBH 20 R X 2% RO A Sk, i HE LU T AR 0.6V 2(90% x Vi) TE
PIEE . FICTLIAICTL e RN A A [ ik i e FLFE I, FB 5 i 22 A3 BERC M %5 .
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MAXIMN 7
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3A. 2MHz. FEEZ T8, AHEHX
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3A. 2MHz. FEEZ T8, AEHX
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R c MAX8643A
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10 N AXI/V
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HEEE (4

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L_4x4 20L 4x4 24L 4x4 28L 4x4 PKG. 2 E2
REF. | MIN. [NOM. | MAX. | MIN. | NOM. [ max. | MIN. | NOM, | max, | MIn. | now. | Max. | Min. | nom, [ max. CODES MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
A |70 075 | 080 070 [0.75 | 0.80 | 0.70 [ 075 | 080 | 0.70 [ 0.75 [ 0.80 [ 0.70 [ 0.75 | 00 T1244-3 | 195 | 210 | 225] 195 [ 210 [ 225
Al 00 [002 [ 005 00 [002 [005 | 00 [002 [ 005[ 00 | 002|005 00 [002 005 T1244-4 | 195 | 210 | 225] 195 [ 210 [ 225
a2 020 REF 020 REF 020 REF 0.20 REF 0.20 REF T1644-3 | 195 | 210 | 225] 195 | 210 [ 225
b 025 |030 | 035 [025 [ 030 | 035 | 0.20 | 025 | 030 [ 048 | 023 | 0.30 [ 045 | 020 | 025 Ti644-4 [ 195 | 210 | 225] 195 [ 210 | 225
D [390[400 | 410 [3.90 [ 400 [ 440 [ 390 400 | 410|390 [ 400 [ 410 [390 [ 400 [ 410 T2044-2 [ 195 | 210 | 225| 195 [ 210 | 225
E_ [390[400 | 410 [3.90 [ 400 [ 410 [ 3.90] 400 | 4.0 ] 390 [ 400 [ 410 [3.90 [ 400 [ 410 T2044-3 [ 195 | 210 | 225| 195 [ 210 | 225
e 0.80_BSC. 065 BSC. 0.50_BSC. 050 BSC. 0.40_BSC. To444-2 | 195 | 210 | 225] 195 | 210 [ 225
Kk 025 - | - Joas| - [ - Joes[ - [ - Joes] -] - Joas[ -] - T2444-3 | 245 [ 260] 263] 245 [ 260 ] 263
L 045 [055 [ 0.65 [ 045 [055 [ 0.65 [ 045[055 | 065[ 0.30 [ 0.40 [ 050 [ 0.30 [ 040 | 050 Te444-4 | 245 [ 260 263 | 245 | 260 | 263
N 12 16 20 24 28 Teg44-1 | 250 | 260] 270 | 250 | 260 [ 270
ND 3 4 5 6 7
NE 3 4 s 6 7
| Jedec WGGB WGGC WGGD-1 WGGD-2 VGGE
NOTES

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2, ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3, N IS THE TOTAL NUMBER OF TERMINALS.

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.

ﬁ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11, COPLANARITY SHALL NOT EXCEED 0.08mm.
12. WARPAGE SHALL NOT EXCEED 0.10mm.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e’, 10.05.
14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
15. ALL DIMENSIONS ARE THE SAME FOR LEADED (- & PbFREE (+) PACKAGE CODES.
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