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ABSOLUTE MAXIMUM RATINGS

IN, Vbp, PWRGDt0 GND ..o -0.3V to +4.5V
COMP, FB, REFIN, OUT,

CTL_, EN, SS, FREQto GND.................. -0.3V to (Vpp + 0.3V)

..................................................... -4A to +4A

-0.3V to +4V

-0.3V to +0.3V

Continuous Power Dissipation (Ta = +70°C)
24-Pin TQFN-EP

(derated 27.8mW/°C above +70°C).......cccccoeerirne. 2222.2mW
Operating Temperature Range ..o, -40°C to +85°C
Junction Temperature............coocooiiiiiiii +150°C
Storage Temperature Range ...........cccccovvrennn, -65°C to +150°C
Lead Temperature (soldering, 10S) .........cccoevviiiiiiiiienns. +300°C

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=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
IN/Vpp
IN and Vpp Voltage Range 2.35 3.60 vV
IN Supply Current f.S = TMHz, no Iogd Vin =25V 4 16 mA
(includes gate-drive current) VIN = 3.3V 55

Vpp Supply Current fg = 1MHz Vin= 2.8V 14 23 mA

VIN = 3.3V 2
;g:;alvsDr;utdown Current from IN ViN = VDD = VBST - Vix = 3.6V, VEN = OV 13 UA
Vpp Undervoltage Lockout VoD eing 2 2! \Y
Tr?r[;shold 9 LX starts/stops switching Vpp falling 1.8 1.9

Deglitching 2 ys
BST

VBsT = VpD = VIN = 3.6V, Ta=+25°C 5
BST Supply Current Vfil 3.6[\)/Dor O\lll,\‘VEN —ov Tr= +85°C 10 pA
PWM COMPARATOR
E\(/a\llg/lyComparator Propagation 10mV overdrive 20 ns
COMP
COMP Clamp Voltage, High VIN = 2.35V to 3.6V 2 V
COMP Slew Rate 1.4 V/us
PWM Ramp Amplitude 1 \
COMP Shutdown Resistance From COMP to GND, VEN = Vsg = OV 8 Q
ERROR AMPLIFIER
Select
Preset Output-Voltage Accuracy | REFIN = SS -1 from +1 %
Table 1

Ei;ﬁifﬁ;gg@;cwaoy Using |11 = cTLo = GND 0594 0.600 0.606 v
FB to OUT Resistor All VID settings except CTL1 = CTL2 = GND 5 8 11 kQ
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ELECTRICAL CHARACTERISTICS (continued)

(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
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 v
Input Range Vpp = 2.6V to 3.6V 0 Vpp- 1.7
Error-Amplifier Minimum Output Sourcing 1000

plifi inimu utpu Veoup = 1V our VA
Current Sinking -500
FB Input Bias Current VF=0.7V,CTL1=CTL2 =GND| Tp = +25°C -200 -40 nA
CTL_
V =0V -7
CTL_ Input Bias Current CTL uA
V1L = VDD +7
Rising 0.75
High-Impedance Threshold , VDD \
Falling Y
Hysteresis All VID transitions 50 mV
REFIN
REFIN Input Bias Current VREFIN = 0.6V Ta = +25°C -500 -100 nA
Vpp = 2.3Vto 2.6V 0 Vpp - 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 - VLx = 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 VIN = 2.5V, high-side sourcing 4 55 A
Vix =0V -2
Tp = +25°C |—=
Vix = 3.6V +2
LX Leakage Current VIN = 3.6V, VEN = Vss = OV uA
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, V|N = 2.5V to 3.3V 93 96 %
LX Minimum On-Time 80 ns
RMS LX Output Current 3 A

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(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

ENABLE

EN Input Logic-Low, Falling 1.2 0.7 \

EN Input Logic-High, Rising 1.7 1.4 vV

EN Hysteresis 200 mV

VEN = OV or 3.6V Ta=+25°C 1

EN, Input Current VEND —36V ’ Th= 185°C 0.01 pA

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 VEg falling, 3mV hysteresis 87 90 93 %

Power-Good Falling-Edge Deglitch 48 Clock
cycles

PWRGD Output-Voltage Low IPWRGD = 4mA 0.03 0.15 V

PWRGD Leakage Current VpD = VPWRGD = 3.6V, VFB = 0.9V 0.01 pA

OVERCURRENT LIMIT

Current-Limit Startup Blanking 128 Clock
cycles

Restart Time 1024 Clock
cycles

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.

REEEIE
(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 = 100 s
T N 3 9% 3
90 ] N g P g
f A N 2 9 yalW'e® \\>\ =
A Y N
s ® / Y[ Vour=25v T & / N
= < Vour =188
-V M7
& o LLA L vour=1av I A/, 11l
= / L1 g // \ Vour= 15V
£ Vour =12 75
0 (ARl
‘ 70 i/ Vour=1.2V
5 . 1]
Vin=Vpp=3.3V ViN=Vpp =25V
40 L1 1] 60 L1 1]
0.1 1 10 01 1 10
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
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3 ==
EEESEREGERSE)
(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 ° = 0 : : -
L -~ 2 Vin=Vpp=33v |2
95 e gpnnze g 1950 N N g -0.02 N ‘ ‘ g
% ‘/ | s \\\ B 1800 40°C — +25°C _ 1 +85°C |2 ;:3/ 004 \ Vo =
7 NN o 0 ouT =25V
— / 4 \ N = 2
£ 8 /A / £ 1650 < -0.06
= / Vour=1.8V = o /N N
s o LA \ S 1500 8 008 |—Vour=18V NN
E // Vour=1.5V = 1350 g \\\\\\
Vour=1.2V. 1200 =
0 | -40°C +25°C +85°C % 012 \\
65 |-ViN=25Y 1050 I3 ¥ 0.14 Vour=12V N
Vpp=3.3V
60 — 900 -0.16
0.1 1 10 22 26 3.0 34 38 0 1 2 3 4 5
OUTPUT CURRENT (A) INPUT VOLTAGE (V) LOAD CURRENT (A)
LOAD TRANSIENT SWITCHING WAVEFORMS
MAX8643A toc07
v, AC-COUPLED
AC-COUPLED out 20mV/div
Vour 50mV/div
2A/div
ILx :
........ ..... 0A
lour Vix 4
1A/div S Co | v
e ) o
: " AT .
40us/div 100ns/div

SOFT-START WAVEFORMS SHUTDOWN WAVEFORMS

MAX8643A toc08 MAX8643A toc09
——— ———————

VEN J - ‘2V/d|V . ....... ; Vv
: : ov - st 0/

----- 1V/div

Vour

Vout ' 1V/div ov

jov 0.
RLoap=1Q:

t Rloap=1Q:

400us/div 10us/div
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(Typical values are at ViN = Vpp = 3.3V, VouT = 1.8V, RFREQ = 50kQ, 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 - , . , ‘ . MAXBG{&/—\ foc1
o [var-or 4 | R
5 P ’ ;T e o e
pd R et e B
< 7 7~ — 9 S : :
= A =
£ 6 P E 4 —
= 5 —— - lout = 5A/div
8 — = 3
5 4 = 0A
o jun )
= 3 © 2
2
1 N
1 1A/div
0 0 0A
22 24 26 28 30 32 34 36 05 10 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 y— ° 110 ‘ z 0.64 °
ouT= E Vour=1.8V : 2
045 g 100 Faar0ap g 063 H
0.40 : 2w z . g
=03 S 8 =
= = S 061
£ 030 & 70 =
= = S
S 025 = 60 S 060
5 = =
£ 020 = % = 059
® o 2
2 015 - 2 40 &
5 — =} "= 058
0.10 S 3
0.05 20 0.57
MEASURED ON A MAX8G43EVKIT
0 10 056
20 25 30 35 40 0 20 40 60 80 100 40 15 10 3 60 85
INPUT VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
SOFT-START WITH REFIN STARTING INTO PREBIAS OUTPUT
- g - VY\AXSGABA tocl v IIWAX864.3A 10017
: . : 2V/div
IIN 1A/div
......................... 0 o oV
e PSR /
VREFIN o ov Vour ina 1W/div
__________________________ i o
Vour 1V/div 2V/div
............................ o VPWRGD | ive i ]
1 Recnsimmeneanioninend ] oV
VPWRGD 2V/div
oV
200us/div 100us/div
Css = 6800pF, Co = 122uF, L = 0.56uH, Vour = 2.5V
6 MAXIW
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]_:6800pF PREBIAS FREQ A7 20kQ

GN
I

24kQ
1 /0

B1. Vout = 1.8VDISED IMHz, £€5 3 v o105 5 Dst

EES 0
EME BEEE—RAAVvFILFa1L—%
MAXB643AII3ADHNEARZIRMT DI ENTEET,
MAX8643Al32.35V~3.6VDOANEREHMNS0.6V~
09X VINNDOHEADEBEEZRMFL. R—RIZEEHTD
KAV MATO—-RPOL) 7TV —2 3 VICRETY,
HAOEERBEIIET. BR. BIOEBREDOEFEHE CT+1%
FWRHTT,
MAXB643AD A A v F I BREER D LN =D, T
NCEEZIVOAVTUTEL. BRBEREETD
RETHHBET T, SLEERREICE DT, SMIITEB
EDKEZHEBRMC
NBY(Amm x Amm)D24E 2 TQFN/ N 4 — T 2| A
JEITEF 9, REFIND#HBEICEL DT, MAX8643AI3DDR
BLUNZVF U IBRORBEBBEFHELY F T, NE
DERpson B7mQ) nF+ #ILMOSFETZ/N\1 B LV
A=A ROV FIFERLTNDIEH, EEFTHSX
UBRAAYF VIEARB CoMEZHIFLET,

MAX8643AICIZAHZ (> 14MHZ) DEEL S —7 > 7

ZfEA I OBET— MIEAXZRALTNEY, BE
T REE—FT O F v DI, 2MHZDRA Y F 2T
EURMANAIBET. R— REBIFILBITEAEZT,
7f’\°7‘/7°tl&5ééE15—J > NIE A TNDRHET
BETDICD. SRBELEZRDLHICESARK

MAXIMN

TV &9, MAXB643AIEEIT ) —.

2 YFoIdDmEEEREICERIT DI ENTEZET,
VI MR — NEBHAEATETHDIH. BENFFD
ANRAEBRZR/NMITEIZAMEZRBATNE T, FT—
TURLADINT =5y R(PWRGD)HEAIEVERH
VREpINDOO0% £ 7/=130.54VICET D ENAM A E—
TR ET,

> hO—50kEE
drbO—>002vo 7OV oIdER. &fi. XU
BEDS S FEREICHIGL TN+ RMOSFET
DTF1—=—TAHA VI ERETDHRARTOEYHYTT,
ERFIEEEREN NI HASNBVEBHIETII.
drvhO—>oa vy 7Ov o2 EPWMIV/L—%
oA ESZIFERY . NS4 KO-+ RMOSFET
OEBICT T DEREESEERLFT, TL—oETHT
Aoy oET—= ANy TOAVFUHE

e R G2l = em A N u Bl 1u BAVEs Avan AVES
ICEDTCEESNE T, BEI STV THhoDIo—
ESIFPWMIO /L —FICE D THRIREB TER =N
SUTERESEEBIN. BELETDIPWMESH
FEUHEINE T, NAHTA R Y FISRIRET 1 UL
DIDDIZT NI 5‘/7°EEE73“VCOMP€¢_2573\
FEEER)IVMNILY I REBBLEES
AINCRBIET, O—HA4 RXAYFITZEDE. %&?&%%
YA OIDFERY) DEFEZ B ET,

VEVISXVIN



MAX8643A

X1y FAiig, 3A. 2MHz

AFYvIIooLF¥al—%

BERVIVEH

RNEED/NA A4 RKMOSFETORZERNKZER) I v b
2Ly 3l RIFE.BATT,, LXSHRETDERNT
DIy MEEBZDE. /N1 KMOSFETA A~
(C75Y) . BEERSBAA ICKY T3, BEIRRSRIS
A VG OSBEBRMFO—Y A RER) IV NETEDZ
T, A2VDFFETY, 2O EITED2TTF1—FT4
YA OILHNELEY . BRI Y MIBEDHBLLED
FT. HHBEIIETFTLET., MAXB643AITHAH
B INBEDBRERSEHICEAY TE—R%E
A TIET,

B Iy bOB. VEght420mVE TEW ., DL~
M 12usEBATHEBINDE, TNNA Iy T
E—RICAWUET, §D&0 /N1 4 KMOSFETE[EHA
BERRIA T ERY . COMPEREFIND@ES & £ RERT
O—(lsflcnEd, REFINESSAREICEHRINT
WBBEIE. mAEEO—-l@mEEINET, T/V1 X
3102400V 094 2ILDOB. TOREICEFTY.
ZD®. 12800V oA 0ILOB. ') X5 — & A
F9, BEICEBRIDBBRY IV MO TSN &,
FINAZIBEREICERLE T, EOTHIESIT
FINA ZHBUOEAY TE—RIZBEUET,

Y7 bR%— I &REFIN

MAX8643AISEEIFICRABRZFIRT D7D,
HEARELY T MY — MEBEZERLE T, 8uA (typ)
DEMBRIISSICEBEENIMITA T U ZEFREL
$9. VI MRY—MKEIISSEGNDEICEHRiE N
AFTAVTUTDETHEEZESINI T, BEEITD
AT UHDOEIRODRXTRESNE T,

_ BuAxtgg
0.6V

C

Z T, tgsldMEDY 7 M2 — MEREMTERLUE
HDTT, MAXBBA3AIZHEN D) 77 LA AN
(REFIN) 2 TLE 9, ZDICIFREFINICEIIIS M7=
BEICFBZLFal—bEstEFd, ALV T7L VX
EESIEE. NEY 7 MY —MNIFERITDZZEN

R1
REFIN

NAXI
MAX8643A

M2. SR T 7 L U R ERER Y DRENZ T M= D
KIRH

10

TEEFA. ARV T 7L VR Z2®EDIBEDY T b
A= DA EE2ICRENTNET ., AERD0.6V
)77 L2 2% EDIBEISREFINZSSICER L 7,

EEEOYS7Y MUVLO)

Vpph'2V (typ)REDEE . UVLOEIEICK DT A Y
FrIOMMEIENE T, Vpph'2V (typ)ZBA D &,
UVLOWZ U 7aenT, VI MY — bMEBENT D
TATICBIET, JUYFMEZFLEDDIC,
100MVDER T ZhMEHL D TINE T,

BST

INATA RONF v RIVZAA Y FRDOT — MERBIEEIT
T2AVIAVT Y ORERBICE OTERSNET,
BSTELXED Y7o M gO—4 4 RMOSFETAY A~
DOBICVINERENSFRESNE T, O— 4 RMOSFET
WADICEDE, AT UTDEBERRIXDEICRY YD
EnT. NE/NTMY A EMOSFETICRER Y —2F >
BEZMHGELET,

Rk EER(FREQ)
AAYF AR EISIEINT500kHZ~2MHzZIZE&E
ABETY, ICORA Yy F U IAREZFREQEGNDRE]
DEI(RFREQICE D TEREL & T,
RrREQDETEITRAICE W F T,

50kQ 1

x (— —0.05us)
0.95us fg

ZZT. fSlIFMEDR Ay F U IERMZEHZzTR LT
HEDTY,

IND—2y FHiH(PWRGD)

PWRGDIWEFA =T KL A HBATHY . VEgh'0.9 x
VREEINEBA D E/NT AV E—F VUK £, Vegh?
®RE4A8OYIFAUIIDE. ZOLF21L—3 >
DI0%ZETEDE., PWRGDIZO—(Z3EHISNE T,
vy MY om PWRGDIZO—&ERKDTNNVET,

F1. CTL1&CTL2ICEK B HADBREDER

CTL1 CTL2 Vour (V)
GND GND 0.6
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