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MAX8643A

3A. 2MHz. FEEZ T8, AEHX

ABSOLUTE MAXIMUM RATINGS

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

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

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

-0.3V to +4V

PGND to GND ..., -0.3V to +0.3V

Continuous Power Dissipation (Ta = +70°C)

24-Pin TQFN-EP

(derated 27.8mW/°C above +70°C).......c..ccoevvinnn. 2222.2mW
Operating Temperature Range ...-40°C to +85°C

Junction Temperature............coccooviiiiiiii +150°C
Storage Temperature Range ... -65°C to +150°C
Lead Temperature (soldering, 10S) .....cccccccovvriiiiiiiinnnn. +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= 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 V
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'(r)]tc;:lIVSDf;utdown Current from IN VIN = VDD = VBST - Vi = 3.6V, VEN = OV 13 UA
VDD rising 2 2.1
¥E2¥Z?§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\I/,,\‘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 vV
COMP Slew Rate 14 V/us
PWM Ramp Amplitude V
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
Eigﬁifﬁg;’;@f:“racy Using |71 = cTLo = GND 0594 0600 0.606 v
FB to OUT Resistor All VID settings except CTL1 = CTL2 = GND 5 8 11 kQ
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3A. 2MHz. FEEZ T8, AHEHX

ELECTRICAL CHARACTERISTICS (continued)

(VIN=VpDp =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 o6 MHz
Bandwidth
Error-Amplifier Common-Mode Vpp = 2.35V t0 2.6V 0 Vpp - 1.65 v
Input Range Vpp = 2.6V to 3.6V 0 Vbp-1.7
Error-Amplifier Minimum Output Sourcing 1000

V =1V A
Current comP Sinking -500 H
FB Input Bias Current VFg = 0.7V, CTL1 =CTL2 =GND | Ta = +25°C -200 -40 nA
CTL_
V =0V -7
CTL_ Input Bias Current CL pA
V1L = VDD +7
Rising 0.75
High-Impedance Threshold ) VDD V
Falling Y
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 Vpp - 1.65
REFIN Common-Mode Range Y
Vpp = 2.6V to 3.6V 0 Vpbp- 1.7
REFIN Offset Voltage CTL1 =CTL2 = GND, Ta = +25°C -3 +3 mV
LX (ALL PINS COMBINED)
VIN = VBST - VX = 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 = Vgg = OV pA
Vix =0V 1
Ta = +85°C
Vix = 3.6V 1
- 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 t0 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

MAXIMN
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3A. 2MHz. FEEZ T8, AEHX

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)

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 :: g\./G(\)/r 3.6V, 12 ; ig:og 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 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 Ccylgr(:;ks

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 (B4 14
(Typical values are at VIN = Vpp = 3.3V, Vout = 1.8V, RFReQ = 50k, louT = 3A, and Ta = +25°C, unless otherwise noted.)
EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT
100 5 100 s
— Ny g 95 3
% ~ ™ 1
r // \~ = 90 / A g \\\\ =
/K iV A
= % / | Vour = 2.5V s s / N
= / = / / 4 Vour =188
s 4 1L/ Vour =18V RN &V, L11]
S / |11 S // \ V‘OU‘TTT5V
o= Vour=12V E 75
5w /AR
70 i/ Vour=1.2V
50 . 1]
Vin=Vpp=3.3V ViN=Vpp =25V
40 T 60 [
0.1 1 10 0.1 1 10
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
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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 = - 0 ‘ ‘ 1
: 1950 Canli Vin=Vop=33v |2
9% > H N N 2 -0.02 N ‘ ‘ i
e ~N E 1800 40°C —F#25°C —-+8°C 2 N ]
90 747/7— gl %%,,,,,, & 0 Vour =25V
g & AL N £ 165 < 006
= / Vour =18V = 5 NS
2 / \ < 1500 S 008 |—Vour=18V AN
= // Vour =15V 2 o \ \\
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
0.1 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
.......................... . ACGOUPLED
v AC-COUPLED ur 20mV/div
ouT 50mV/div
2A/div
................................................... OA
lour d .
1A/div ] 2V/div
:( ............ o
0A :
40us/div 100ns/div
SOFT-START WAVEFORMS SHUTDOWN WAVEFORMS
MAX8643A toc08 MAX8643A toc
1 —] e e O
VEN -_J ‘ 2V/dIV ..................... ; ZV/dW
ov oV
Vout 1V/div
Vour 1V/div ov
ov
> Rioap=1Q:
400us/div 10us/div
/X1 5
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MAX8643A

3A. 2MHz. FEEZ T8, AEHX

#R T FHFIE(E)

(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

HIGCUP CURRENT LIMIT

10 ‘ % 7 E MAXEMISMDEW
9 [~Ven=0v A 5y bR
N pda 6 g Vour /div
P - ~ Ao OV
T 7 > = 9
=2 A =
g ° e E 4 —
E 5 —— = lour o 5A/div
3 — z 3
5 4 & 0A
o )
= 3 © 2
2 |
1 IN
1 1A/div
0 0 0A
20 24 26 28 30 32 34 36 05 10 15 2.0 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
0.50 - 110 — = 0.64 o
Vour =0V g our=1. : 2
045 g 100 Faatom H 063 g
040 : 2w E 06 E
= = She
g 0.35 é 80 E
= 030 ) = 061
= = =
S 025 £ 60 £ 060
5 a S
Z 020 = 90 3 059
CT) o B
2 015 - g o £ 058
T — g
0.10 S %
0.05 20 057
MEASURED ON A MAX8643EVKIT
0 10 0.56
20 25 30 35 40 0 20 | 60 80 100 40 -15 10 35 60 85
INPUT VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
SOFT-START WITH REFIN STARTING INTO PREBIAS OUTPUT
..... SE— — - V\‘/IAXBEABA toc16 - MAX8643A toc17
' ' Do » V/div
Iy 1A/div VEn
! : : ! 0A v
v S o 0.5V/div .
R N A {ov Vout idiv
: L PP e ov
Vour |- V/div V/div
ol o VPWRGD b oioee e 4
s Reeeeetiomsesnntamianad ] oV
VpPWRGD N 2V/div
fmrssmesreanol oV
200us/div 100us/div
Css = 6800pF, Cg = 122uF, L = 0.56uH, Voyr = 2.5V
6 NI




3A. 2MHz. FEEZ T8, AHEHX
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12 PWRGD | PWRGDP#HL RAKHL . ICAT R, Vppal VinK T UVLOT IR, i ICAL T oW A,
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13 BST = JIMOSFET ¥R B LU, R i — HO.IpFHLA 55 B BST 2 LX.
14 15 16 LX HUEEH: . ITALXSI S N RS R, TALXSEE S MR Rk, ICA T Wi,
P LX ymi s
17-20 PGND ThAHL, MAMERKE BT A PGND 5 | B 7 5 25 T % 3l
21,22, 23 IN R, HARBERERE 2.35VE3.6V. R MH— HR2pFH &R AN £ PGND, £ WL iy JHH .
24 EN HRERI A, Z AT T RE/AE 1EMAXS643A.
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MAX8643A

3A. 2MHz.

FEEZEBTw, FEHFX

FHERE

Voo
MAXIMN
MAX8643A
v ‘
SHUTDOWN > UVLO -
EN CONTROL CRCUTRY |
CURRENT-LIMIT
4 COMPARATOR
.
BIAS
> GENERATOR - — X
ILIM THRESHOLD
+ BST
o—oJ/ o IN
VOLTAGE
> RESEREEGE < BST CAPACITOR
CHARGING SWITCH
ss SOFT-START [ S ool [ i
o LOGIC <
y > IN
THERMAL A A A
SHUTDOWN
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ERROR
8 AMPLIFIER
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CTLY VD
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- coNTROL | ||
CIRCUITRY /M t Wos REQ
J_ o OSCILLATOR
COMP
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3A. 2MHz. FEEZ T8, AHEHX

17U 7 R i
INPUT
24V T0 3.6V 1
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R I 1 0.56uH 1.8V/3A
1 LX
sl our 1°
1uF R2
20 R6
10kQ
; " PGND " 1000 2 4 _l cu
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MAX8643A

3A. 2MHz. FEEZ T8, AEHX
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/B FIREFIN

MAXB8643A M fI Al 4 F2 HF SR i1 3 st A2 H iR 7 H
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BRA B E] % AE SS 5 GND 2 [H] i SR A 98 9,
LA E T AR E :

_ BuAxtgg
0.6V

He, tgs WIrFRMEURSIETR], B R . MAXS643A L
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REFINHLJE . R FASMERIEMER, WEBEs 8. B25F
TR FHANERERERS , i R shi ik . iEHEREFIN &2
SS, DU P9 #F0.6V A HE .

C

R1
REFIN

NAXIV
MAX8643A

2. RSB EEHENS , IR ECE S SE B Ty

10

RIEHEUVLO)
Vpp BAK £ 2V (LRI LR, UVLOHLE ¥ 28 11 IF 6 3h
fE. —HVpp L FA22V (AE)L -, UVLOKMEE,
U R R s AR . & 100mV |, AT kb4

BST

Rl nIBTETT S AR K B L s P LA 2 L A
&I MOSFET S inf, 3£ /£ BST 51 MIANLX 51 0 22 [8] f)
LA VNI SEHL . RIS MOSFET M, "KHLA B/
L & B LX 0, 4 A B = 2 MOSFET $2 ik b 1 5
B JE .

WFEEE(FREQ)

T 2% 451 25 a] 38 5 L B 7 SO0k Hz 5 2MHz 5 Bl A 4 P2 35 7
I FH3% H(E FREQFIGND 2 1] 9 B (Rprpq) 18 B ICHIFF
Wi, Regpoit B A NF:

% (-~ 0.05us)
0.95us  fg
Her, oA ESR YRR, BALCNHz.

B RL 4% HH (PWRGD)

PWRGD 5 TFR H1, 4 Ve iL0.9 x VipriH 2 L
A5, VT HEUE G I990%IF HLRHEEE D48 M ol
I, PWRGDAE (R, XU, PWRGD
P

B ERHECTLI. CTL2)

W17, i S R CTLL A CTL2 51 38 B IR 25 4
2% E. CTLIMICTL2 A =& H A Vpp. BZEFHGND.

£1. CTLAFACTL2% H B ik 1%

CTL1 CTL2 Vour (V)
GND GND 0.6
VDD VDD 0.7
GND Unconnected 0.8
GND VDD 1.0
Unconnected GND 1.2
Unconnected Unconnected 1.5
Unconnected VDD 1.8
VDD GND 2.0
VbD Unconnected 2.5
N AXI/V




3A. 2MHz. FEEZ T8, AHEHX

CTLIFICTL2 W32 4R S N AE R 2 BT SE e . — B
PRAEHEE, REPASCTLUMCTL2. AN 0 L
PATEBRE, TEEshEIESEN, J7E e T
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JRshart, TEEESOE B E TR A Bk e . oSl
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INFIVpp £ #
RO HTRF MBS, JFREREN
MAX8643A i i AE FE, 7E ViNFIPGND 2 [8] % 4% — H 22pF
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