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ABSOLUTE MAXIMUM RATINGS

Vpb, Vcc, PWROK to AGND.............

PGND to AGND .........cocvveennn.

CSH, CSLto AGND........cocvvviiiinnn,
DLtOPGND.....cooviiiiiiiiiiiiccice
REF, CC1, CC2, FREQ, FB to AGND ..

BST to PGND

BST to LX
DHtO LXuooiiiiiiiiiiiiiic,

....................... -0.3V to +6V

....................... -0.3V to +6V
(LX - 0.3V) to (BST + 0.3V)

......................... +0.3V

......... -0.3Vto +12V

Storage Temperature Range
Lead Temperature (soldering, 10sec)

Continuous Power Dissipation (Ta = +70°C)
16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ....696mW

..-0.3V to (Vce + 0.3V) S0 BICeeereereeeeeeeeee et
-..<0.3V to (Vpp + 0.3V) Operating Temperature Range
-0.3Vto (Vcc + 0.3V) MAXLE39ESE .....couvvrrrriririeeeireereeeseseesieenes

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 = Vce = +5V, PGND = AGND = 0V, FREQ = REF, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
FB Voltage Includes line and load Ta=+25°Cto +85°C 1.089 1111 v
regulation errors TA=0°C to +85°C 1.083 1.117
Input Voltage Range Vce = Vbp 45 55 \Y
Input Undervoltage Lockout Vcc rising edge, 1% hysteresis 4.0 4.2 \
Operating FB overdrive = 60mV 2.5
Ve Supply Current (Icc) \:/CS(_.TST/VDD mode FB overdrive = OV 5 A
Shutdown VREF = OV 3.6 10
mode
Voo Supply Curent (o) regulation poini, operaiing or Sandy mods 01 | ma
Reference Voltage No load 3.465 35 3.535 Vv
Reference Load Regulation OPA < IREF < 100pA 10 mV
Reference Undervoltage Lockout | Rising edge, 1% hysteresis 2.7 3.0 \Y
Reference Short-Circuit Current VREF = 0V 0.5 4.0 mA
AC Load Regulation CSH - CSL = 0mV to 80mV 1 %
DC Load Regulation CSH - CSL = 0OmV to 80mV 0.1 %
. Rising FB, 1% hysteresis with respect to VRErF -7.5 -6 -4.5
PWROK Trip Level - — %
Falling FB, 1% hysteresis with respect to VReF 6.5 8 9.5
PWROK Output Voltage Low IsiINk = 2mA, Vcc = 4.5V 0.4 V
PWROK Output Current High PWROK = 5.5V 1 HA
FREQ = Vcc 850 1000 1150
Switching Frequency FREQ = REF 540 600 660 kHz
FREQ = AGND 255 300 345
Maximum Duty Cycle FREQ = Vcc 85 90 %
GND (low) 0.2
FREQ Input Voltage REF (mid) 3.3 3.7 \
Vcc (high) Vcc-0.1
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ELECTRICAL CHARACTERISTICS (continued)
(Vpp = Vce = +5V, PGND = AGND = 0V, FREQ = REF, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
FREQ Input Current 4 HA
CSH, CSL Input Current CSH=CSL=1.1V 50 HA
FB Input Current +0.1 HA
CC1 Output Resistance 10 kQ
CC2 Transconductance 1 mmho
Minimum 2.4 3.0
CC2 Clamp Voltage - \Y
Maximum 4 Vcc
CC2 Source/Sink Current 30mV overdrive 100 HA
DH On-Resistance BST - LX =4.5V 0.7 2 Q
DL On-Resistance Vpp = 4.5V 0.7 2 Q
DH, DL Source/Sink Current DH=DL = 2.5V 2 A
DH, DL Dead Time 0 30 ns
o FB=1.1V 85 100 115
Current-Limit Trip Voltage mV
FB = 0V (foldback) 15 38 70
Soft-Start Time To full current limit 1536 1/fosc
BST Leakage Current BST = 12V, LX = 7V, REF = GND 50 MA
ELECTRICAL CHARACTERISTICS
(Vpp = Vce = +5V, PGND = AGND = 0V, FREQ = REF, Ta =-40°C to +85°C, unless otherwise noted.) (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vce = Vbbb 4.5 55 \Y
Input Undervoltage Range Vcc rising edge, 1% hysteresis 3.9 4.3 \
Vce = Vpp = | Operating mode | FB overdrive = 60mV 3
Voo Supply Current 5.5V Shutdown mode | VREF = 0V 12 mA
VoD Supply Current :ie%%lzit?g?legirslijsgbZEaIicr)gi? Sr?:sg/o?vt;]oéeode 02 mA
Reference Voltage No load 3.448 3.553 \%
FB Voltage Includes line and load regulation errors 1.072 1.128 \
PWROK Trip Level R|S{ﬂg FB, 1% hystere3|§ W|.th respect to VREr -8 -4 %
Falling FB, 1% hysteresis with respect to VRer 6 10
FREQ = Vcc 800 1200
Switching Frequency FREQ = REF 510 690 kHz
FREQ = AGND 240 360
Maximum Duty Cycle FREQ = Vcc 84 %
DH On-Resistance BST - LX = 4.5V 2 Q
DL On-Resistance Vpp = 4.5V 2 Q
Current-Limit Trip Voltage FB =1.1V 70 130 mV
Note 1: Specifications from 0°C to -40°C are guaranteed by design, not production tested.
M AXIW 3
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(Ta = +25°C, using the MAX1639 evaluation kit, unless otherwise noted.)

LOAD-TRANSIENT RESPONSE
(Vout = 2.5V)

10ps/div
Vi =5V, Vour = 2.5V, LOAD = 8A
A: Vour, 100mV/div, AC COUPLED
B: INDUCTOR CURRENT, 5A/div

SWITCHING WAVEFORMS

1ps/div
ViN =5V, Vout = 2.5V, LOAD = 0A
A: Vour, 20mV/div
B: INDUCTOR CURRENT, 2A/div
C: LX, 5v/div

MAX1639-01

MAX1639-04

EFFICIENCY (%)
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FOLDBACK CURRENT LIMIT
(Vout = 2.5V, NOMINAL)

10ps/div

A: Vout = 0.5V/div
B: INDUCTOR CURRENT, 5A/div

EFFICIENCY vs. OUTPUT CURRENT
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START-UP WAVEFORMS

MAX1639-03

400ps/div

A: INDUCTOR CURRENT, 2A/div
B: Vout = 1V/div

MAXIMUM DUTY CYCLE vs.

SWITCHING

FREQUENCY
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LOAD REQUIREMENT
COMPONENT
2.5V, 8A 1.8V, 20A
C1 330uF, Sanyo OS-CON 6SA330M (x3) 330pF, Sanyo OS-CON 6SA330M
Cc2 (x2) 560uF, Sanyo OS-CON 4SP560M (x5) 560uF, Sanyo OS-CON 4SP560M
D1 (optional) Schottky diode, Nihon NSQ03A02 Schottky diode, Motorola MBRD640
D2 Central Semiconductor CMPSH-3 Central Semiconductor CMPSH-3
1.0puH, 9.3A, SMD
L1 Coiltronics UP2B-1R0 0.3pH, 25A, 0.9mQ
1.0pH, 10A, SMD Panasonic ETQPAFOR3E
Coilcraft D03316P-102HC
0.014Q, 30V, SO8
N1 Fairchild FDS6680 (x2) 0.010Q, 30V, D?PAK, Fairchild FDB7030L
0.018Q, 30V, SO8 (x2) 0.014Q, 30V, SO8, Fairchild FDS6680
International Rectifier IRF7413
0.014Q, 30V, SO8
N2 Fairchild FDS6680 (x2) 0.010Q, 30V, D2PAK, Fairchild FDB7030L
0.018Q, 30V, SO8 (x2) 0.014Q, 30V, SO8, Fairchild FDS6680
International Rectifier IRF7413
ImQ Dale,
R1 WSL -2512-R009-J (x2) 7mQ, Dale WSL-2512-R007-J
R7 10.0kQ, 1% 10.0kQ, 1%
R8 12.7kQ, 1% 6.19kQ, 1%
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