INAKXI WV

CPUDOOOO0000
0O00000000000000

g gg

MAX1638L U U UDOUO0OODDOUOODDOOO0ODCPU 0000000000 +1%0000ooog
0000000000000 ooOoDC-bcO0nonnd
0o0Oo0O0O0O000000000O0O00000 ONOOOOMOSFETOODOOD90%0 0000
0000000000000000000000000 000000000000ooon
00000000045V + 10%0 000 01.3v0 3.5V0 300kHz[] 600kHZ 1MHz
35A000000000+ 100000000000
0000000000 CPUDOODNODOODOODOO
goodoooo0oogooooooogoooooogog 000000000000 000O41.3V0 3.5V
00000000000000000000000000

0% 0000000000000 0Nnnononono poooooooooooooon
00000000000000000000000NOO ooooooooogon
OOMOSFETOODOODDOO 0000000O000000o

00000000000 300kHzO 600kHzO 1MHzO .

JLooLoLoLODLbLLLODLOLOL DD 0000000000 Glitch-Catcherd O

000000000000000000000000 0oooo0o0o0o0O0O

00000000000000000000000000

00000000000000000000 HOOoOn(PWROKO D
000000000000

000@EADDOD

MAX16380 0 240 0ssopPOddQsopPOOOOO@O
Intel VRM 8.20 0000

O

ooooo3ssAdn

O O

000000)000000000000000on
D0000000000000000000ACOOOON
00000(.5%01%0002%)0000000000
000000000000000000000000000
O00000000000000000 GlitchCatcher™
0000000000000 000000000000
O000000000000000000000200mY
000000000 100%000000000000
MOSFETO DO OOOOOONONONOOONOONONOOO0O
O00000000000O0000000000O00n odoood

O 0Ooooooo

00O035v: 1%00000000000000000
ooon INPUT
. T VVV T 1 L
gogooodgo Vee Voo
Pentium Pro™0O Pentium 1I™0 PowerPC™DO Alpha™ nd jﬁ:\‘;xjs: l =
ooke™I OO0 TOVop | mAX1638 Dy ~{ Lt
goooooooo —‘
000000000000 X 1%%ﬂv
LANO O O PWROK *
B [ e
GTLO O OO I ot DL I
—D2 —
RN —1D3 PGND
—] D4
PART TEMP. RANGE PIN-PACKAGE
MAX1638EAG 40°C to +85°C 24 SSOP s REF CSH
MAX1638EEG* -40°C to +85°C 24 QSOP T LG csL
= FREQ
00000bO0o0bOo0ooooooooooobooono cet B
*Future product—contact factory for package availability. 2
Pentium Prod [0 Pentium Il Intel Corp.0 00000 J—_
PowerPCL IBM Corp.0 0 OO OO
Alphal Digital Equipment Corp.0 000 00O
K60 Advanced Micro Devices.O0 0 0000 =

GlitchCatcherD D0 OO OO0OOQoOO
MAXIM Maxim Integrated Products 1

8EITXVIN



MAX1638

CPUL OOOOOOO

ogooooooonononnn

ABSOLUTE MAXIMUM RATINGS

VDD, Ve, PWROK t0 AGND ... -0.3V to 6V
PGND 10 AGND ... +0.3V
CSH, CSLtO AGND ......eovverrerreenn. ..-0.3V to (Vce + 0.3V)
NDRV, PDRV, DL t0 PGND...........cccevvv..n... -0.3V to (Vpp + 0.3V)
REF, CC1, CC2, LG, D0-D4, FREQ,

FB to AGND........ ..-0.3V to (Vce + 0.3V)

BST to PGND........... e, -0.3V to 12V
BST 10 LX cvvroveeeeeeeeeeeeeeeee e eesee e -0.3V to 6V
DH 10 LX. oo (LX - 0.3V) to (BST + 0.3V)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional

Continuous Power Dissipation (Ta = +70°C)

SSOP (derate 8.00mW/°C above +70°C)

SSOP BJC oo iieeiiiitttee et

Operating Temperature Range
Storage Temperature Range.................
Lead Temperature (soldering, 10sec)

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 = Vcc = D4 = +5V, PGND = AGND = D0-D3 = 0V, FREQ = REF, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Over line and load Ta=+25°Cto +85°C +1
Output Voltage (FB) Accuracy (Note 1) TA=0°Clo+85°C 15 %
Input Voltage Range Vce = Vbbb 45 55 \Y
Input Undervoltage Lockout Vcc rising edge, 1% hysteresis 4.0 4.2 Vv
Operating | FB overdrive = 200mV 25
Vee Supply Current \_/CC = VDD mode FB overdrive = OV 5 A
=55V Shutdown | DAC code = 11111 0.3
mode VREF = OV 3.6 10
Voo Supply Curtent reautation paini, operating or standby mode 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 = OV 0.5 4.0 mA
AC Load Regulati CSH - CSL L6 = b os
(Noteog) Fauiaton OmV to 80mV LG = REF ! %
LG = Vcc 2
q ati LG = GND 0.05
LG =Vcc 0.2
. Rising FB, 1% hysteresis with respect to VREr -7.5 -6 -4.5
PWROK Trip Level : — %
Falling FB, 1% hysteresis with respect to VRer 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
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(Vbp = Ve = D4 = +5V, PGND = AGND = D0-D3 = 0V, FREQ = REF, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Maximum Duty Cycle FREQ = Vcc 85 90 %
GND (low) 0.2

LG, FREQ Input Voltage REF (mid) 3.3 3.7 \
Vce (high) Vcc-0.1

Logic Input Voltage Low D0-D4, Vcc = 4.5V 0.8 \Y

Logic Input Voltage High D0-D4, Vcc = 5.5V 2.0 \Y

DO-D4 Source Current DO0-D4 = oV 2 5 10 HA

LG, FREQ Input Current 4 HA

CSH, CSL Input Current CSH =CSL =1.3V, D0-D3 =5V, D4 = 0V 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 Vce

CC2 Source/Sink Current 100mV 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

PDRV Trip Level With respect to VRer, TA=+25°C 2n 2 1S %
FB going low TA = 0°C to +85°C -3 -1

NDRV Trip Level With respect to VRer, TA = +25°C 125 2 275 %
FB going high TA = 0°C to +85°C 1 3

PDRV, NDRV Response Time FB overdrive = 5% 75 ns

PDRV, NDRV On-Resistance Vpp = 4.5V 2 5 Q

PDRYV, NDRYV Source/Sink Current | PDRV = NDRV = 2.5V 0.5 A

PDRV, NDRV Minimum On-Time 100 ns

o FB = 3.5V 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 HA

MAXIMN 3

8EITIXVIN



MAX1638

CPUL OOOOOOO
ogooooooonononnn

ELECTRICAL CHARACTERISTICS
(VDD = Ve = D4 = +5V, PGND = AGND = D0-D3= 0V, FREQ = REF, Ta = -40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vce = VbDp 45 55 \
Input Undervoltage Lockout Vcc rising edge, 1% hysteresis 3.9 4.3 \
Vee = Vop = 5.5V, Operating mode 3
Vcc Supply Current FB overdrive = Shutdown DAC code = 11111 0.4 mA
200mVv mode VREF = OV 12
Voo Supply Current roguiaton paini operating or sutdown mode 0z | ma
Reference Voltage No load 3.448 35 3.553 \
Output Voltage (FB) Accuracy Over line and load (Note 1) +25 %
PWROK Trip Level R|S|.ng FB, 1% hystere5|§ Wl'th respect to VRer -8 -6 -4 %
Falling FB, 1% hysteresis with respect to VRer 6 8 10
FREQ = Vcc 800 1000 1200
Switching Frequency FREQ = REF 510 600 690 kHz
FREQ = AGND 240 300 360
Maximum Duty Cycle FREQ = Vcc 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 FB = 3.5V 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 with Vcc = Vpp =5V and CSH - CSL = 0.

Note 2: 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 3: Specifications from 0°C to -40°C are guaranteed by design, not production tested.

4 MAXIMN
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(Ta = +25°C, using the MAX1638 evaluation kit, unless otherwise noted.)
LOAD-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE
WITHOUT GLITCHCATCHER (Cout = 880uF) WITHOUT GLITCHCATCHER (Cout = 440uF) WITH GLITCHCATCHER
A I
i MWWMM A il ’ WVWWWWWWWWWMWWW

° o
c ]

wwmvww\m W/MWWWMNWM\
B by WA B D AW AR

10ps/div 10us/div 10ps/div
ViN =5V, Vout = 2.0V, LOAD = 14A, 3A/ps Vi =5V, Vout = 2.0V, LOAD = 14A, 3A/us Cour = 440pF, Vin = 5V, Vout = 2.0V, LOAD = 14A, 30A/us
A: Vour, 50mV/div, AC COUPLED A: Vo, 100mV/div, AC COUPLED A: Vour, 100mV/div, C: NDRV, 5V/div
B: INDUCTOR CURRENT, 10A/div B: INDUCTOR CURRENT, 10A/div AC COUPLED D: INDUCTOR CURRENT,
B: PDRV, 5V/div 10A/div

FOLDBACK CURRENT LIMIT START-UP WAVEFORMS SWITCHING WAVEFORMS

— fhhhh

! " B / H / A T+ A / .\
W\’WV\ Wb, A \\/ : \V/ \\./ \‘"

BUWW\/\ B 40

MAX1638-04
MAX1638-05
MAX1638-06

§

10ps/div 400ps/div 1ps/div
Vo = 2.0V NOMINAL A Vou = 05V/div _ Vin = 5V, Vour = 2.5V, LOAD = 5A
A Vour = 0.5V/div _ B: INDUCTOR CURRENT, 5A/div A LX, 5Vidiv C: INDUCTOR CURRENT,
B: INDUCTOR CURRENT, SA/div B: Viour, 20mV/div, AC COUPLED  5A/div
REFERENCE VOLTAGE MAXIMUM DUTY CYCLE
EFFICIENCY vs. OUTPUT CURRENT vs. OUTPUT CURRENT vs. SWITCHING FREQUENCY
100 . 5.004 3 100 .
= LML p
% I =l g 4594 SINKING z Lk CE O E
",,f/ I < aoms CURRENT e @ =L E
/ T~ A =
80 A3 N\ o o 85
g q \ ¢ g
& / = 3594 Q
5 5 80
S 10 °
e} Vour = 1.3V e A z
] w 3.004 5 15
o Vour = 2.0V o a
T 60 |— & = 70
[ & 2.5% g
[ =
50 & 500 SOURCING = 6
: CURRENT z 5
40 1,594 55
30 1,094 50
01 1 10 100 0.001 0.01 01 1 10 0 200 400 600 800 1000 1200
OUTPUT CURRENT (A) OUTPUT CURRENT (mA) SWITCHING FREQUENCY (kHz)
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LOAD REQUIREMENT
COMPONENT
2.0V, 14A 2.0V, 19A 1.3V, 19A
c1 (x3) Sanyo OS-CON 10SA220M (x4) Sanyo/OS-CON 10SA220M (x4) Sanyo/OS-CON 10SA220M
(220pF) (220uF) (220uF)
c2 (x4) Sanyo OS-CON 4SP220M (x6) Sanyo OS-CON 4SP220M (x7) Sanyo OS-CON 4SP220M
(220pF) (220uF) (220uF)
D1 Nihon NSQO3A02 Schottky Nihon NSQO3A02 Schottky Nihon NSQO03A02 Schottky
(optional) diode or Motorola MBRS340 diode or Motorola MBRS340 diode or Motorola MBRS340
D2 Central Semiconductor CMPSH-3 | Central Semiconductor CMPSH-3 Central Semiconductor CMPSH-3
Coiltronics UP4-R47
L1 (0.47uH, 19A, SMD) or Panasonic ETQP2F1R0S Panasonic ETQP2F1R0S
Panasonic ETQP1FOR7H (0.70uH, 23A, 0.94mQ, SMD) (0.70uH, 23A, 0.94mQ, SMD)
(0.70pH, 19A, 1.6mQ, SMD)
N1 Fairchild FDB7030L (10mQ) or (x2) Fairchild FDB7030L (10mQ) or | (x2) Fairchild FDB7030L (10mQ) or
Int'l Rectifier IRL3803S (9mQ) (x2) Int’l Rectifier IRL3803S (9mQ) (x2) Int'l Rectifier IRL3803S (9mQ)
N2 Fairchild FDB7030L (10mQ) or (x2) Fairchild FDB7030L (10mQ) or | (x2) Fairchild FDB7030L (10mQ) or
Int'l Rectifier IRL3803S (9mQ) (x2) Int’l Rectifier IRL3803S (9mQ) (x2) Int’l Rectifier IRL3803S (9mQ)
(OE/O “:]?; ) | Intl Rectifier IRF7105 (0.452/0.160) | Int! Rectifier IRF7307 (0.000/0.050) | Int! Rectifier IRF7307 (0.0862/0.050)
R1 (x2) Dale WSL-2512-R009-F (10mQ)| (x2) Dale WSR-20.007 +1% (7mQ) | (x2) Dale WSR-20.007 +1% (7mQ)
R2 (optional) Dale WSL-2512-R120-J (120mQ) — —

Note: Parts used in evaluation board are shown in bold.
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