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ABSOLUTE MAXIMUM RATINGS

VDD, Ve, PWROK t0 AGND ... -0.3Vto 6V
PGND t0 AGND ..ottt +0.3V
CSH, CSLto AGND.......... -0.3Vto (Vcc + 0.3V)
NDRYV, PDRV, DL to PGND -0.3V to (Vpp + 0.3V)
REF, CC1, CC2, LG, DO-D4, FREQ,

FB to AGND -0.3V to (Vce + 0.3V)
BST 10 PGND ..ottt -0.3Vto 12V
-0.3Vto 6V
DH 10 LX oot (LX - 0.3V) to (BST + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
24 Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mwW
16 Pin Narrow SO (derate 8.70mW/°C above 70°C).....696mW
Operating Temperature Range
MAX162_E_ _
Storage Temperature Range...........
Lead Temperature (soldering, 10sec

T
[&5)
o
]
5
O

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

(Vbp = Vce = D4 = +5V, PGND = AGND = D0-D3 = 0V, RFreq = 33.3kQ, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vce = Vpp 4.5 55 \
Input Undervoltage Lockout V¢ rising edge, 1% hysteresis 4.0 4.2 \
= = Operating mode 25
Vee Supply Current \Flgcove\r/c?ri?/e fggOmV Sthdby ?ﬂode 0.3 mA
o1 | m
Reference Voltage No load 3.465 3.5 3.535 \
Reference Load Regulation OpA < ILoAaD < 100pA 10 mV
Reference Undervoltage Lockout Rising edge, 1% hysteresis 2.7 3.0 \
Reference Short-Circuit Current VREF = OV 0.5 4.0 mA
FB Accuracy MAX1624, over line Ta = +25°C to +85°C +1 %
and load (Note 1) TaA = 0°C to +85°C +1.5
FB Set Voltage MAX1625, over line Ta = +25°C to +85°C +1 %
and load (Note 2) Ta = 0°C to +85°C 15
LG = GND 0.5
AC Load Regulation CSH - CSL = MAX1624 | LG = REF 1 %
(Note 3) OmV to 80mV LG = Vce 2
MAX1625 1
LG = GND 0.05
DC Load Regulation CSH-CSL = MAX1624 | LG = REF 0.1 %
(Note 3) OmV to 80mV LG = Vce 0.2
MAX1625 0.1
PWROK Trip Level Risi.ng FB, 1% hysteresi.s Wij[h respect to VRer -7.5 -6 -4.5 %
Falling FB, 1% hysteresis with respect to VRer 6.5 8 9.5
PWROK Output Voltage Low ISINK = 2mA, Vce = 4.5V 0.4 Vv
PWROK Output Current High PWROK = 5.5V 1 uA
RFREQ = 20kQ 850 1000 1150
Switching Frequency RFREQ = 33.3kQ 540 600 660 kHz
RFREQ = 200kQ 85 100 115

MAXIM
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = Ve = D4 = +5V, PGND = AGND = D0-D3 = 0V, RFreq = 33.3kQ, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Maximum Duty Cycle RFREQ = 20kQ 85 90 %
LG = GND (low) 0.2
LG Input Voltage LG = REF (mid) 3.3 3.7 \
LG = Vcc (high) Vce -0.2
Logic Input Voltage Low D0-D4; Vcc = 5.5V 0.8 V
Logic Input Voltage High D0-D4; Vce = 4.5V 2.0 \
D0-D4 Input Current D0-D4 =0V, 5V +1 pA
LG Input Current 4 PA
MAX1624, CSH = CSL = 1.3V, 50
CSH, CSL Input Current DO-D3 = 5V, D4 = 0V bA
MAX1625, CSH = CSL = 1.1V 50
FB Input Current FB =1.1V +0.1 pA
CC1 Output Resistance 10 kQ
CC2 Transconductance 1 mmho
Minimum 2.4 3.0
CC2 Clamp Voltage - \
Maximum 4 Vce
CC2 Source/Sink Current 100mV overdrive 100 PA
DH On-Resistance BST - LX = 4.5V 0.7 2 Q
DL On-Resistance VpDp = 4.5V 0.7 2 Q
DH, DL Source/Sink Current DH=DL = 2.5V 2 A
DH, DL Dead Time 0 30 ns
PDRV Trip Level With respect to VReF, TA= +25°C 275 2 28 %
FB going low Ta = 0°C to +85°C -3 -1
' With respect to VREF, Ta=+25°C 1.25 2 2.75
NDRVTrip Level FB going high TA=0Cl0+85C | 1 3 *
PDRV, NDRV Response Time FB overdrive = 5% 75 ns
PDRV, NDRV On-Resistance Vpp = 4.5V 2 5 Q
PDRV, NDRV Source/Sink Current PDRV = NDRV = 2.5V 0.5 A
PDRYV, NDRV Minimum On-Time 100 ns
Current-Limit Trip Voltage 85 100 115 mV
Soft-Start Time To full current limit 1536 1/fosc
BST Leakage Current BST = 12V, LX = 7V, REF = GND 50 PA

MAXIMN
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ELECTRICAL CHARACTERISTICS
(Vpp = Ve = D4 = +5V, PGND = AGND = D0-D3= 0V, Rrreq = 33.3kQ, Ta = -40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vce = Vpop 4.5 5.5 \
Input Undervoltage Lockout Vcc rising edge, 1% hysteresis 3.9 4.3 \
= = Operating mode 3
Vee Supply Current \F/g%ve\r/gijve fg(\)/Omv Sthdby ?node 0.4 mA
(oo = e =200 02 | m
Reference Voltage No load 3.447 3.5 3.553 \
FB Accuracy MAX1624, over line and load +2.5 %
FB Set Voltage MAX1625 +2.5 %
PWROK Trip Level Risihg FB, 1% hysteresi.s wi‘th respect to VREr -8 -6 -4 %
Falling FB, 1% hysteresis with respect to VRer 6 8 10
RFREQ = 20kQ 800 1000 1200
Switching Frequency RFREQ = 33.3kQ 510 600 690 kHz
RFREQ = 200kQ 80 100 120
Maximum Duty Cycle RFREQ = 20kQ 84 90 %
DH On-Resistance BST - LX = 4.5V 0.7 2 Q
DL On-Resistance Vpp = 4.5V 0.7 2 Q
Current-Limit Trip Voltage 70 100 130 mV

Note 1: FB accuracy is 100% tested at FB = 3.5V (code 10000) with Vcc = Vpp = 4.5V to 5.5V and CSH - CSL = OmV to 80mV. The
other DAC codes are tested at the major transition points with Vcc = Vpp = 5V and CSH - CSL = 0. FB accuracy at other
DAC codes over line and load is guaranteed by design.

Note 2: FB set voltage is 100% tested with Vcc = Vpp = 4.5V to 5.5V and CSH - CSL = OmV to 80mV.

Note 3: AC load regulation sets the AC loop gain, to make tradeoffs between output filter capacitor size and transient response,
and has only a slight effect on DC accuracy or DC load-regulation error.

Note 4: Specifications from 0°C to -40°C are not production tested.

4 MAXIMN
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(Ta = +25°C, using the MAX1624 evaluation kit, unless otherwise noted.)
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A: PDRV, 5V/div
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(Ta = +25°C, using the MAX1624 evaluation kit, unless otherwise noted.)

EFFICIENCY (%)

MAX1624
LOAD-TRANSIENT RESPONSE
(WITH GLITCHCATCHER)
(3.5V)
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A:Vour, 100mV/div, AC COUPLED
B: INDUCTOR CURRENT, 10A/div
C: LOAD CURRENT, 0A TO 11A, tRisE = traLL = 100ns

MAX1624
EFFICIENCY vs. OUTPUT CURRENT
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(Ta = +25°C, using the MAX1624 evaluation kit, unless otherwise noted.)

MAX1624 MAX1624 MAX1624
OUTPUT VOLTAGE vs. OUTPUT CURRENT OUTPUT VOLTAGE vs. OUTPUT CURRENT OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vour=1.1V) (Vour = 2.5V) (Vour = 3.5V)
1020 T * [Fems e [emomraa T e
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5 W N & 2 8
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S 11010 5 q \ S 245 R AR t S 340 | ol
= N 5 > ™
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B I 2490 3480
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OUTPUT CURRENT (A) OUTPUT CURRENT (A) OUTPUT CURRENT (A)
MAX1624
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= 500kHz0O

COMPONENT

DESCRIPTION BY LOAD CURRENT

6A

12A

11A
(LOW-COST VRMm)

Application Equipment

Power PC/Pentium/GTL
bus termination

Pentium Pro

Pentium Pro

C1 Input Capacitor

100pF, 10V Sanyo
OS-CON 10SL100M

3 x 100pF, 10V Sanyo
OS-CON 10SL100M

3 x 2700yF, 6.3V
aluminum electrolytic,
Sanyo 6MV2700GX

C2 Output Capacitor

2 x 220yF, 4V Sanyo
OS-CON 4SP220M

3 x 220pF, 4V Sanyo
OS-CON 4SP220M

4 x 2700yF, 6.3V
aluminum electrolytic,
Sanyo 6MV2700GX

C10 Capacitor

Optional (see text)

CC1 Capacitor

680pF ceramic

1000pF ceramic

1000pF ceramic

CC2 Capacitor

0.056uF ceramic

0.056uF ceramic

0.056pF ceramic

Optional Schottky,

Optional Schottky,

Optional Schottky,

D1 Rectifier Nihon Nihon Nihon
NSQO3A02 NSQO3A02 NSQO3A02

D2 Rectifier Central Semiconductor Central Semiconductor Central Semiconductor
CMPSH-3 CMPSH-3 CMPSH-3

L1 Inductor 1.5uH, 8A Coiltronics UP2-1R5 0.5uH, 17A Coilcraft 0.5pH Coiltronics UP4-R47,

DO5022P-501HC

Coilcraft DO5022P-501HC

N1 High-Side MOSFET

International Rectifier IRF7413

International Rectifier
IRL3103S, D2PAK

International Rectifier IRF7413
X2

N2 Low-Side MOSFET

International Rectifier IRF7413

International Rectifier
IRL3103S, D2PAK

International Rectifier IRF7413
X2

N3/P1 (MAX1624)

International Rectifier IRF7107

2 x 12mQ in parallel,

2 x 12mQ in parallel

R Resistor 12mQ Dale WSL-2512-R012-F | 1 wsL-2512-Ro12-F Dale WSL-2512-R012-F
R2 Resistor 200kQ, 1% resistor N/A N/A
R3 Resistor 100kQ, 1% resistor N/A N/A
R11 Resistor (MAX1624) 500mQ Dale WSL-2512-R500 | N/A

RC1 Resistor

1kQ, 5% resistor

1kQ, 5% resistor

1kQ, 5% resistor

*MAX1624: LG = REF, D4-D0 = 10010.

MAXIMN
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03. MAX162400OUODOOODOODO

SUPPLIER USA PHONE FACTORY FAX ooooto
AVX (803) 946-0690 (803) 626-3123 OUTPUT
Contral D4 | D3| D2 |D1|D0| VOLTAGE | COMPATIBILITY
Semiconductor (516) 435-1110 (516) 435-1824 )
Coilcraft (847) 639-6400 (847) 639-1469 1]0j0j0jo 3.5
Caoiltronics (561) 241-7876 (561) 241-9339 1T]0j0jo]T 3.4
Dale Inductors (605) 668-4131 (605) 665-1627 Decreases .
I ol 1 | —| — | — | — in 100mV Intel-compatible
niernationa (310)322-3331 | (310) 322-3332 increments codes
Rectifier
IRC (512) 992-7900 (512) 992-3377 L L N N Y 21
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