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MAX8643

3A. 2MHz. BEEZ TS,
& FF K

ABSOLUTE MAXIMUM RATINGS

IN, Vbp, PWRGD to 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

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

Continuous Power Dissipation (Ta = +70°C)

24-Pin TQFN-EP

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

Junction Temperature............coocoviiiiiiiiiiii +150°C
Storage Temperature Range ............ccceoee -65°C to +150°C
Lead Temperature (soldering, 10S) .....c.ccoceevriiiiiriinnnn, +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 fg = 1MHZ, no load (includes | VIN=2.5V 4 4.6 mA
gate-drive current) VIN = 3.3V 55

Vpp Supply Current fs = IMHz Vin = 2.5V 14 23 mA

VIN = 3.3V 2
'al'(r)]tdal\/SDf;utdown Current from IN VIN = VDD = VBST - Vi = 3.6V, VEN = OV 13 UA
Vpp Undervoltage Lockout Voo fsing 2 2! \%
Tr?rtc)ashold 9 LX starts/stops switching Vpp falling 1.8 1.9

Deglitching 2 ys
BST

VBsT = Vbp = VIN = 3.6V, Ta=+25°C 5
BST Supply Current VEET: 3,6E\)/D0r 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 \
COMP Slew Rate 1.4 V/us
PWM Ramp Amplitude \
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;&ﬁfscuracy Using | o1L1 = cTL2 = GND 0594 0600 0.606 v
FB to OUT Resistor All VID settings except CTL1 = CTL2 = GND 5 8 11 kQ

MAXIMN




3A. 2MHz. BEEZ TS,
& FF &

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 Vbp = 2.35V to 2.6V 0 VpD - 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 pA
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 vV
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 - ViLx = 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
M AXI/W 3
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MAX8643

3A. 2MHz. BEEZ TS,
& FF K

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 \

EN Hysteresis 200 mV

EN, Input Current xE’\D‘ :: %\./6(\); 3.6V, 12 ; 12208 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 0.03 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.

R TEfF1E
(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 5
— Ny 2 95 2
90 / ™~ ; // Ll g
/,/// N 90 '/,/ z \\:\
= % 7 TV Vour=25VT 7] F g / A/ N
= = / / 4 Vour=1.88
s 4 1L/ Vour =18V c o/ 1111
5 / ‘HH § // \ V‘OU‘T‘:TSV
& 6 Vour=1.2V =75 ,/ ‘ ‘ ‘
0 | \/ou‘rz“l.‘Z\l
50
65
ViN=Vpp=3.3V ViN=Vpp=2.5V
40 ‘ L 60 | L 11
01 1 10 0.1 1 10
OUTPUT CURRENT (A) OUTPUT CURRENT (A)

4 MAXIMN




3A. 2MHz. BEEZ T ES,

REFFX

#R T FHFIE()

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

100
95
90
85
80

EFFICIENCY (%)

75
70
65
60

EFFICIENCY vs. OUTPUT CURRENT FREQUENCY vs. INPUT VOLTAGE LOAD REGULATION
g 3 0 ! ! g
E > £ Vin=Vpp=33V |£
2 1950 N [ oo ‘ : 2
I S - N\ 1
AT 1800 Apeg —+25°C —-+85°C = = N,
\ -0.04 Vour =25V
7 N o out
/NN s g
Y.V £ 1650 =< 006
4 / Vour=1.8V = 5 /\\ \\
/// 2 1500 2 -0.08 — Vour =18V N
Vour =15V S 5 \ \
o S 1350 S. N
/ [Tl £ = 010 N \\
Vour =12V 1200 =012
| 40°C +25°C | +85°C 3 \\
V=25V 1050 = ¥ ¥ -0.14 Vour =12V \|
Vpp=3.3V
[ 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
MAX8643 tocO! MAW
ViN=Vpp =33
.......................... \eCOUPLED
AC-COUPLED Vour 20mV/div
Vour 50mV/div
2A/div
................................................... OA
lour q
1A/div ] 2V/div
:( ............ o
0A :
40us/div 100ns/div
SOFT-START WAVEFORMS SHUTDOWN WAVEFORMS
MAX8643 toc08 MAX8643 tocO!
X e | " ™ — T - — - ——
VEN J ‘ 2V/d‘v ..................... ; ZV/dW
oV oV
Vout 1V/div
Vour 1V/div oV
‘ ‘ | ov
Rloap =12
400us/div 10us/div

MAXIMV
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3A. 2MHz. FEEZFTES,

RETFX

#R T FHFIE()

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

INPUT CURRENT vs. INPUT VOLTAGE

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

CURRENT LIMIT vs. OUTPUT VOLTAGE

10 i o 7 -
9 |Ven=ov // 2 ] 2
8 // E S
< 7 v =z °
E 6 -~ =
& =
£ 5 /// = |
3 — z 3
5 4 =
o o
= 3 © 2
2
1
|
0 0
22 24 26 28 30 34 36 05 10 15 20 25
INPUT VOLTAGE (V) OUTPUT VOLTAGE (V)

RMS INPUT CURRENT DURING SHORT CIRCUIT

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05

0

RMS INPUT CURRENT (A)

0.64
0.63
0.62
0.61
0.60
0.59

FEEDBACK VOLTAGE (V)

0.58
0.57
0.56

vs. INPUT VOLTAGE (C4 = 0.022uF)

10

Vour =0V

100
90

IAX8643 toc13

80

70
60

50

40

30

EXPOSED PAD TEMPERATURE (°C)

20

2.0

25

3.0 3.5 4.0

INPUT VOLTAGE (V)

FEEDBACK VOLTAGE vs. TEMPERATURE

H N
VREFIN
Vour
VPwRGD
-40 -15 10 35 60 85
TEMPERATURE (°C)

HICCUP CURRENT LIMIT
MAX8643 toc12
VOUT -I ......... 1V/div
----- e tean [
lour A s5A/div

o T A T

400us/div

EXPOSED PAD TEMPERATURE

vs. AMBIENT TEMPERATURE

Vour=1.8V E

™ 3A LOAD g
MEASURED ON A MAX8643EVKIT

0 20 40 60 80 100

TEMPERATURE (°C)

1A/div
0A

0.5V/div
ov

beviosmeneF L]0V

1V/div
ov

2V/div

200us/div
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3A. 2MHz. FEEZ TS,
A E X

HEELE(E)

CRBE FORHR AL A S R T BE AN R BT MG, TR il 35 4ME(E B, 1% i www.maxim-ic.com.cn/packages. )

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.

MAY BE EITHER A MOLD OR MARKED FEATURE.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A 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, +0.05.
14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
15, ALL DIMENSIONS ARE THE SAME FOR LEADED ¢-) & PWFREE <+) PACKAGE CODES.

—DRAWING NOT TO SCALE—

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L_4x4 20L 4x4 24L 4x4 28L 4x4 PKG. T2 E2
REF. | MIN. [NOM. | MaX. | MIN. [ NOM. [ max. | MIN. | NoM. | max. | MIn. | now. ] Max. | Min. | nom. T max. CODES MIN. | NOM. | MAX. | MIN. | NOM. | MaAX,
A 0.70 J0.75 [ 0.80 [0.70 [0.75 [ 0.80 | 0.70 [ 075 [ 0.80 [ 0.70 [ 0.75 [ 0:80 [ 0.70 [ 0.75 [ 080 T1244-3 | 195 | 210 | 225] 195 | 210 [ 225
AL 00 Jo02 [005] 00 o002 [o05 ] 00 [002 [ 005[ 00 |002] 005 00 [o002 o005 T1244-4 | 195 | 210 | 225] 195 | 210 [225
a2 0.20 REF 0.20 REF 0.20 REF 0.20 REF 0.20 REF T1644-3 | 195 | 210 | 225] 195 | 210 [ 225
b 025 |030 [ 0.35 (025 [ 0.30 | 035 | 0.20 | 025 | 030 [ 048 [ 0.23 | 0.30 [ 045 [ 020 | 025 T1644-4 | 195 | 210 | 225] 195 | 210 [ 225
D [390[400 | 410 [3.90 [400 [ 410 [ 390 400 | 410|390 [ 400 [ 410 [390 [ 400 [ 410 Te044-2 [ 195 | 210 | 225) 195 [ 210 | 225
E_ | 390|400 | 410 |3.90 [400 [ 410 [ 390 400 | 410 | 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
K 025 - | - Joas] - [ - Joes][ - [ - Joeas] -] - Joas[ -] - T2444-3 | 245 | 260 | 2.63| 245 | 260 ] 263
L 045055 | 065 [045 [055 | 065 [ 045[ 055 | 065 0.30 [ 040 [ 0.50 [ 0.30 [ 0.40 [ 0.50 To444-4 | 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 5 6 7
| Jedec WGGB VGGC WGGD-1 WGGD-2 VGGE
NOTES!

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1 SPP-0l2, DETAILS OF
TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.
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PACKAGE OUTLINE
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(APPROVAL IDOCUMENT CONTROL NO. REV. 2
G |4
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