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ABSOLUTE MAXIMUM RATINGS

GND 0 PGND ...

LX, BST to GND

BST, DH 10 LX. oo -0.3V to +6V
Ve, VGG, CSL, CSH, SHDN t0 GND......covooveann. -0.3V to +6V
DL 0 GND ... ..-0.3V to (VGG + 0.3V)

REF, SKIP, SYNC, CC to GND ...... ..-0.3Vto (Vcc + 0.3V)
REF OUIPUL CUIMENL.......uiiiiiiiiiiiieee e 20mA

REF Short-Circuit to GND .........ceeeiiiiiiiiieiiieee e Indefinite
Operating Temperature Range .........c.ccceevveeenee. -40°C to +85°C
Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 8.3mW/°C above +70°C).........cccuueeennn. 667mwW

Storage Temperature Range ..........cccccevvvveeeene
Junction Temperature...........ccoccveennen.
Lead Temperature (soldering, 10sec)

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

(Circuit of Figure 1, Vcc = Ve = 5V, SYNC = Ve, IrRer = OmA, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at

Ta =+25°C))
PARAMETER CONDITIONS MIN TYP MAX | UNITS
SMPS CONTROLLER
Input Voltage Range Vce, VGa 3.15 55 \
R R TRt I
Output Adjustment Range vee =5V VREF > \Y,
Vcc = 3.3V VREE 3.6
Current-Limit Threshold CSH > Cst 80 100 120 mV
CSH < CSL -145 -100 -55
Power Consumption Output not switching Vee = VeG = 5V 15 2.5 mw
Vce =Vee =3.3V 1 1.75
Shutdown Supply Current SHDN = GND, Vcc = Vo 0.5 3 HA
FB Input Current VEB = VREF -50 50 nA
Soft-Start Ramp Time SHDN to full current limit, four levels 512 clocks
Idle-Mode Switchover Threshold CSH - CSL 20 30 40 mv
AC Load Regulation CSH - CSL =0mV to CSH - CSL = 100mV 2 %
INTERNAL REFERENCE
Vcc Undervoltage Lockout Threshold Rising edge, hysteresis = 15mV 2.80 3.05 \Y
VGG Undervoltage Lockout Threshold | Rising edge, hysteresis = 15mV 2.80 3.05 \Y
REF Output Voltage REF load = OpA 1.080 1.100 1.120 \
REF Load Regulation REF load = OpA to 50pA 10 mV
REF Line Regulation Vce =3.15V to 5.5V 3 mV
OSCILLATOR
. SYNC = Vcc 270 300 330
Oscillator Frequency SYNC = GND 170 200 230 kHz
. SYNC =Vcc 89 92
Maximum Duty Factor SYNC = GND 93 % %
SYNC Input Pulse Width High 200 ns
SYNC Input Pulse Width Low 200 ns
SYNC Input Rise/Fall Time (Note 1) 200 ns
SYNC Input Frequency Range 240 340 kHz
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, Vcc = Ve = 5V, SYNC = Vcc, IrRer = OmA, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at

Ta = +25°C))
PARAMETER ’ CONDITIONS MIN TYP MAX | UNITS
OVERVOLTAGE PROTECTION
Overvoltage Trip Threshold FB, with respect to regulation point 4 7 10 %
Overvoltage Fault Propagation Delay FB to DL delay, 22mV overdrive, CGaTE = 2000pF 1.25 us
Output Undervoltage Lockout Threshold | % of nominal output 60 70 80 %
Output Undervoltage Lockout Delay From shutdown or power-on-reset state 6144 clocks
INPUTS AND OUTPUTS
Logic Input Voltage High SHDN, SKIP, SYNC 2.4 v
Logic Input Voltage Low SHDN, SKIP, SYNC 0.8 \%
Logic Input Bias Current Pin at GND or Vcc -1 1 HA
Current-Sense Input Leakage Current ecitshir:(:c;il_o:r (Sl\éL\fﬁguT Ve = GND, 10 HA
Gate Driver Sink/Source Current DH or DL forced to 2V 1 A
Gate Driver On-Resistance High or low, DH or DL 7 Q
ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, Vcc = Ve =5V, SYNC = Vcc, IREr = 0mA, Ta =-40°C to +85°C, unless otherwise noted.) (Note 2)
PARAMETER ’ CONDITIONS MIN TYP MAX ’ UNITS
SMPS CONTROLLER
Input Voltage Range Vce, Ve 3.15 55 \%
e ™ 1w |
Output Adjustment Range Vee =5V VREF > Y
Vce = 3.3V VREF 3.6
Current-Limit Threshold CSH > CSL 70 130 mV
. Vce = Ve = 5V, output not switching 2.5 mw
Power Consumption ——
Vcce = Ve = 3.3V, output not switching 1.75 mw
INTERNAL REFERENCE
Vcc Undervoltage Lockout Threshold Rising edge, hysteresis = 15mV 2.80 3.05 \Y
VGG Undervoltage Lockout Threshold | Rising edge, hysteresis = 156mV 2.80 3.05 \Y
OSCILLATOR
. SYNC =Vcc 262 338
Oscillator Frequency kHz
SYNC = GND 170 230
SYNC Input Pulse Width High 200 ns
SYNC Input Pulse Width Low 200 ns
SYNC Input Rise/Fall Time 200 ns
SYNC Input Frequency Range 240 340 kHz
MAXIWVI 3
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, Vcc = Vee =5V, SYNC = Vcc, IREr = OmA, Ta =-40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER ’ CONDITIONS MIN TYP MAX ’ UNITS
OVERVOLTAGE PROTECTION
Overvoltage Trip Threshold FB, with respect to regulation point 4.0 10 %
Output Undervoltage Lockout Threshold | % of nominal output 60 80 %
INPUTS AND OUTPUTS
Logic Input Voltage High SHDN, SKIP, SYNC 2.4 v
Logic Input Voltage Low SHDN, SKIP, SYNC 0.8 Y

Note 1: Guaranteed by design, not production tested.
Note 2: Specifications from -40°C to 0°C are guaranteed by design and not production tested.

ogooooo
(Vourt = 3.3V, Ta = +25°C, unless otherwise noted.)
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(1.7VI7A CIRCUIT) (2.5V/3A CIRCUIT) (2.5V/2A CIRCUIT)
100 T = 100 e . 00— .
SKIP = LOW g 90 o BATT e SKIP = LOW :
: ‘ = A ?\t 2 90 U v I~ =
% Vearr =7V ?2 80 ‘ / VparT = 15V gl g >‘§
S X ‘ ‘ ‘ / d s 0 *% Vgarr =7V = L L \
S T g S 1 o
< 1/ /( < / < A P
gl rai | S 6 Y > 80 A —=
s V| S S i
w // VparT = 22V o 50 < / X
2 /1 f |VeatT =15V Q 2 10 {\/ sy VBarT = 22V
£ / 7 40 & 70 A Vearr=
/ 30
60
60 / 20
10
50 0 50
0.01 0.1 1 10 0.001 0.01 01 1 10 0.01 0.1 1 10
LOAD CURRENT (A) LOAD CURRENT (&) LOAD CURRENT (A)
EFFICIENCY vs. LOAD CURRENT SUPPLY CURRENT SUPPLY CURRENT
(3.3V/3A CIRCUIT) vs. SUPPLY VOLTAGE vS. LOAD CURRENT
100 T T T 3 20 T 8 20 ] 5
SHP = O . : lLoo = 1A . S = Low
%0 1 /-'\\ = £ . Vour =33V z .
Nl N = 5
= L hi AN ~_J/\\\ & &
< 80 Vg = 16V - Vgarr =5V -HH1 3 3
5 "\ pATt 2 _ — = SYNC = HIGH
& ‘ H 2 10 SKIP = HIGH ——— I o
E VarT = 30V 5 L— 5
o 70 — 7] L— 7]
- 3 L 3 — —
< P ! = / SYNC = Low
+ 5 SKIP = LOW 5
60 8 @ 8 74
- /
50 0 0
0.01 0.1 1 10 30 35 4.0 45 5.0 55 6.0 0 1 2 3 4 5 6 7 8 9
LOAD CURRENT (A) SUPPLY VOLTAGE (V) LOAD CURRENT (A)
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(Vout = 3.3V, Ta = +25°C, unless otherwise noted.)

LOAD REGULATION
vs. LOAD CURRENT

MAX1637-08

LOAD REGULATION AVt (mV)

REF LOAD REGULATION AV (mV)

001 01 1
LOAD CURRENT (4)

LOAD-TRANSIENT RESPONSE

10

(3.3V/3A, PWM MODE)

MAX1637 TOC11

100us/div
SWITCHING WAVEFORMS
(PWM MODE)
MAX1637-13

Vour
e T T ] 20mVidi

5V

Vix

ov
D R L INDUCTOR

o CURRENT

Lus/div

MAXIMN
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REF LOAD-REGULATION ERROR DROPOUT VOLTAGE
vs. REF LOAD CURRENT vs. LOAD CURRENT
06 g 900 T T T T 1 2
- g | Vout FORCED TO 3.27V g
05 . %0 I sme=vee g
/ = 700 /m
04 = 60
2 /
5500 7
03 e pd
5 400 -
2 5
02 S 300 aain
[=) I
200
0.1
100
0 0
0 10 20 30 40 50 60 70 80 90 100 0.01 0.1 1 10
REF LOAD CURRENT (uA) LOAD CURRENT (A)
LOAD-TRANSIENT RESPONSE
(1.8V, PWM MODE)
MAX1637 TOC12
Vout Vout
 50mV/div 50mV/div
4A
LOAD
oA CURRENT 10A
W 5A LOAD CURRENT
0A
100us/div
SWITCHING WAVEFORMS SWITCHING WAVEFORMS
(PFM MODE) DROPOUT OPERATION
MAX1637-14 MAX1637-15
Vour = L7V SYNC = V¢
M Vour L TIVENPRRITATEA L Vour
50mV/div 10mV/div
1
o 2V/div
I T )
4 0A CURRENT 0A CURRENT
Vout FORCED TO 3.27V
20us/div Lusfdiv
5




MAX1637

ooooonnn
gooooooononnognon

oooooo@o)

(Vout = 3.3V, Ta = +25°C, unless otherwise noted.)

OVERVOLTAGE-PROTECTION WAVEFORMS

TIME EXITING SHUTDOWN (VIN SHORTED TO Vout

(Vout = 3.3V, lLoap = 7A) THROUGH A 0.5Q RESISTOR)

MAX1637-16 MAX1637-17

% VSHDN CURRENT
. 5V/div 10

Vout
v, 100mV/div
out

L o

ov

\

0A
INDUCTOR

/

-5A

500us/div 10us/div

oooo

oo oo ooo

1 CSH |oooooooooOonO

2 CSL |oOoOOOOOoOoOO0O

3 FB 0000000000000000000000000000

4 cc 00000000000000000GNDOOOOOOOOO000000000000000

5 REF | 1.100v0000000000000000050pA00000000000.22uFmin)00000000000000000

5 sEy | 000000000000IC00000000000000000000000.50A(yp)00000000
0000000000000GNDDVcOOORCOOOOOOOODOOOOOOOOOOOOOOOOOOO

7 SYNC |00000000000000OVeeDODODDODO300kHzOOOGNDD OO OO O200kHzO 0000000

8 GND |(OO0O0O0O0O0OO

9 Vee |E00000000000000000VcOPWMOOOO0000000000000000000000
000003.15v05.5v0000.1wF0 00000000000000GNDOD D000 0000000
0000000000000000VeDOO0000000000000000VecOVgsDOOOOOOO

10 Voo |0000000020Q000VecdVesd0OOOOOO0004.70F000000PGNDOOOOOON
00000 VesD DO = (Qg1 + Qg2) X f(Qsl Vas = Ve OO OMOSFETO 0000 O)D

11 DL 00000000000000

12 PGND |0OOO0O0OO

13 BST |0O000O00O0O0O0O0O00O

14 DH 00000000000000

15 0ooooooo

16 SKP |00O000000000000000000000000000PWMOOOOOOOO
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VBias

+5V
NOMINAL
20Q

Vee
SYNC

VBATT

Ve

—;l_ MAXIM
MAX1637 BST

F REF

LX

SKIP DL

GND PGND

CSH

2

OUTPUT
A
C
L

CSL

1M**
ON/OFF

» SHDN FB
0.01uF**_——

*SEE RECTIFIER CLAMP DIODE SECTION
**OPTIONAL RC NETWORK FOR POWER-ON-RESET
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LOAD CURRENT

COMPONENT
2A 3A (EV KIT) 7A (EV KIT) 3A
Input Voltage Range 7V to 22V 7V to 22V 7V to 22V 4.75V to 30V
Output Voltage Range 2.5V 2.5V 1.7v 3.3V
Application Chipset Supply Chipset Supply CPU Core General Purpose
Frequency 300kHz 300kHz 300kHz 300kHz
Q1 HighSice v2su0zDYor | e R O | el Reciier | IRETA0a0r

Siliconix Si4412

IRF7403

Siliconix Si4412

Q2 Low-Side MOSFET

1/2 Si4902DY or
1/2 MMDF3NO3HD

International Rectifier
IRF7413 or
Siliconix Si4410DY

Fairchild FDS6680 or
Siliconix Si4420DY

International Rectifier
IRF7413 or
Siliconix Si4410DY

C1 Input Capacitor

10uF, 25V ceramic
Tokin C34Y5U1E106Z
or Marcon/United
Chemicon
THCR40E1E106ZT

10pF, 25V ceramic
Tokin C34Y5U1E106Z
or Marcon/United
Chemicon
THCR40E1E106ZT

4 x 10pF, 25V ceramic
Tokin C34Y5U1E106Z
or Marcon/United
Chemicon
THCR40E1E106ZT

10pF, 30V
Sanyo OS-CON

220uF, 6.3V tantalum

470pF, 6.3V tantalum
Kemet

3 x 470yF, 6.3V tantalum
Kemet

470pF, 6.3V tantalum
Kemet

C2 Output Capacitor Sprague T510X477(1)006AS or T510X477(1)006AS or T510X477(1)006AS or
505D227X96R3C2 470pF, 4V tantalum 470pF, 4V tantalum 470pF, 4V tantalum
Sprague Sprague Sprague
594D477X0004R2T 594D477X0004R2T 594D477X0004R2T
R1 Resistor 0.033Q, 1% (2010) 0.020Q, 1% (2010) 0.010Q, 1% (2512) 0.020Q, 1% (2010)
Dale WSL-2010-R0O33F | Dale WSL-2010-R020F | Dale WSL-2512-R010F | Dale WSL-2010-R020F
2.2uH
10pH .
- Panasonic P1F2ROHL or .
L1 Inductor Coilcraft 10uH Coiltronics UP4-2R2 or 10uH Sumida

DO3316P-103 or
Coiltronics UP2-100

Sumida CDRH125-100

Coilcraft
DO5022P-222HC

CDRH125-100

2. goooo

FACTORY FAX FACTORY FAX
COMPANY USA PHONE
COMPANY | SiNTRY CoDE) | USA PHONE (COUNTRY CODE)
AVX (1) 803-626-3123 | (803) 946-0690 Marcon/United | 1) g0 sos 007 | (847 696-2000
Central Chemi-Con
Semiconductor | (1) 516-435-1824 | (516) 435-1110 Matsuo (1) 714-960-6492 (714) 969-2491
Coilcraft (1) 847-639-1469 | (847) 639-6400 Motorola (1) 602-994-6430 | (602) 303-5454
—— Panasonic (1) 714-373-7183 | (714) 373-7939
Cailtronics (1) 561-241-9339 (561) 241-7876
Sanyo (81) 7-2070-1174 | (619) 661-6835
Dale (1) 605-665-1627 | (605) 668-4131 Siliconix (1) 408-970-3950 | (408) 988-8000
Fairchild (1) 408-721-1635 | (408) 721-2181 Sprague (1) 6032241430 | (603) 2241961
Ete;_r;gt.or;gl (1) 3108223332 | (310)322-3331 Sumida (81) 3-3607-5144 | (847) 956-0666
ectifier (IR) TDK (1) 847-390-4428 | (847) 390-4373
IRC (1) 512-992-3377 | (512) 992-7900 Tokin (1) 408-434-0375 | (408) 432-8020
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NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS

2. MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .006” PER SIDE.

3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY
TO 16 AND 28 LEAD POWER-QSOP PACKAGES.

4. CONTROLLING DIMENSIONS: INCHES.

QSOP.EPS

INCHES

MILLIMETERS

DIM

MIN [ MAX

MIN Max

A

061

.068

155 1.73

Al

004

.0038

0.102 0249

A2

055

.061

1.40 155

B

.008

012

0.20 0.31

0075

.0098

0.191 0.249

SEE VA

RIATIONS

150

[ 57

38

i ]399

.025 BSC

0.635 BSC

230

244

5.84 6.20

010

016

0.25 0.41

016

035

0.4

1 089

SEE VA

RIATIONS

SEE_VARIATIONS

D
E
e
H
h
L
N
X
Y
Qa

071 |

087 | 1803 ] 2.209

0°

[ &

[0 T&

VARIATIONS:

INCHES

MILLIMETERS

MIN.

MAX.

MIN.

Max. [N

189

196

4.80

498 [16]anA

0020

.0070

0.05

0.18

107

123

272

312

.337

.344

856

8.74 [20[aB|

.0500
.337

.0550

1.270

1.397

344

8.56

8.74 |24]Ac]

1.0250

-0300

0635 [ 0.762 ]

.386

-393

9.80

9.98 |2g]AD]

0250

.0300

0.635

0.762

RS RS EIRE

271

.287

6.88

7.29

VI /A X1 /VI

PROPRIETARY [NFORMATION

TITLE:

APPROVAL

DOCUMENT CONTROL NO REV

21-0055 B

PACKAGE OUTLINE, QSOP, .150%, .025" LEAD PITCH

A

20
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