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ABSOLUTE MAXIMUM RATINGS

IN to GND (MAX8576/MAX8577) ..ccvviviiiiiiii -0.3V to +30V
VL to GND (MAX8576/MAX8577) -0.3V to +6V
IN to VL (MAX8576/MAXBS577) ..ecoviiiiiiiiiiiiic -0.3V to +30V
Vce to GND (MAX8578/MAX8579) ... -0.3V to +6V
SS to GND (MAX8576/MAX8577) ..o -0.3Vto (VyL + 0.3)V
SS to GND (MAX8578/MAX8579)............... -0.3Vto (Vce + 0.3)V
DL to GND (MAX8576/MAX8577) ............... -0.3V to (VyL + 0.3)V
DL to GND (MAX8578/MAX8579) .............. -0.3Vto (Vce + 0.3)V
BST 10 GND ..o -0.3V to +36V
BST 10 LX ittt -0.3V to +6V
[Xto GND ...... -1V (-2.5V for <50ns Transient) to +30V
DH1O LX i -0.3V to +(VBsT + 0.3)V
FB 10 GND ..ot -0.3V to +6V

EN to GND (MAX8578/MAX8679EUB) .........ccccvven. -0.3V to +6V
OCSET to GND (MAX8576/MAX8677) ........ -0.3Vto (VIN + 0.3)V
OCSET to GND (MAX8578/MAX8679) ......cc.ccvene.. -0.3V to +30V
OCSET to LX (MAX8576/MAX8677) ............ -0.6Vto (VIN + 0.3)V
OCSET to LX (MAX8578/MAX8679) .......c.cccvevvennnn. -0.6V to +30V
DH and DL Continuous Current .........ccccooceeeirinne +250mA RMS
Continuous Power Dissipation (Ta = +70°C)

10-Pin uMAX (derate 5.6mW/°C above +70°C)........... 444mW
Operating Temperature Range ..............cccceeoeee -40°C to +85°C
Junction Temperature ...........coocoovviiiiiiiiiiiie +150°C
Storage Temperature Range ............... -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccocvvviiviiriiieann. +300°C

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 = 12V (MAX8576/MAX8577 only), 4.7uF capacitor from VL (MAX8576/MAX8577 only) or Vcc (MAX8578/MAX8579 only) to GND;
Vce = VEN = 5V (MAX8578/MAX8579 only); 0.01uF capacitor from SS to GND; VFg = 0.65V; VBsT = 5V; Vi x = VGND = OV; VOCSET =
11.5V; DH = unconnected; DL = unconnected; Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
SUPPLY VOLTAGES
MAX8576/MAX8577 5.5 28.0
IN Supply Voltage \
IN = VL (MAX8576/MAX8577) 3.0 55
Vce Input Voltage MAX8576/MAX8577 3.0 55 Vv
VL Output Voltage lvL = 10mA (MAX8576/MAX8577) 4.75 5.0 5.25 \Y
VL Maximum Output Current MAX8576/MAX8577 20 mA
Rising 2.75 2.8 2.90 y
VL or Vcc Undervoltage Lockout .
(UVLO) Falling . 2.4 2.45 2.5
Hysteresis 350 mV
N o v v VIN = 12V 0.6 2
o switching, VFg = 0.65 B _
(MAX8576/MAX8577) Vin = Wi = 5V 11 3
Supply Current VIN = VyL = 3.3V 0.6 2 mA
VEN = OV or VFg = 0.65V, no Vce =5V 0.6 2
switching (MAX8578/MAX8579) Vce = 3.3V 0.6 2
REGULATOR
Output Regulation Accuracy VFB peak 0.593 0.6 0.607 \
Output Regulation Hysteresis (Note 1) 125 20 28.0 mV
. FB falling to DL falling 50
FB Propagation Delay — - ns
FB rising to DH falling 70
Overvoltage-Protection (OVP) 0.70 075 0.80 N
Threshold
High-Side Current-Sense Ta = +85°C 60 A
Program Current (Note 2) Ta = +25°C 425 50 57.5 H

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V (MAX8576/MAX8577 only), 4.7uF capacitor from VL (MAX8576/MAX8577 only) or Vcc (MAX8578/MAX8579 only) to GND;
Vce = VEN = 5V (MAX8578/MAX8579 only); 0.01uF capacitor from SS to GND; VFg = 0.65V; VBsT = 5V; Vi.x = VGND = 0V; VOCSET =
11.5V; DH = unconnected; DL = unconnected; Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tpa = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
High-Side Current-Sense
Overcurrent Trip Adjustment VIN - VOCSET 0.05 0.40 \
Range
Soft-Start Internal Resistance 45 80 125 kQ
Fault Hiccup Internal SS Pulldown Vix < VOCSET and VB < Vss 250 nA
Current
DRIVER SPECIFICATIONS
. ) Sourcing current 2.6 4.0
DH Driver Resistance Q
Sinking current 1.9 3.0
) ) Sourcing current 2.6 4.0
DL Driver Resistance Q
Sinking current 1.1 2.0
Dead Time DH |OV\I/ to DL high and DL low to DH high 40 ns
(adaptive)
DH Minimum On-Time 140 245 ns
o . Normal operation 120 220
DL Minimum On-Time ns
Current fault 580
BST Current VBsT - Vix = 5.5V, Vix = 28V, VFB < Vss 1.65 mA
EN
Input Voltage Low Vce = 3V (MAX8578/MAX8579) 0.7 \
Input Voltage High Vee = 5.5V (MAX8578/MAX8579) 15 \Y
THERMAL SHUTDOWN
Thermal Shutdown Rising temperature, hysteresis = 20°C (typ) +160 °C

ELECTRICAL CHARACTERISTICS

(VIN = 12V (MAX8576/MAX8577 only), 4.7uF capacitor from VL (MAX8576/MAX8577 only) or Vcc (MAX8578/MAX8579 only) to GND;
Vce = VEN = 5V (MAX8578/MAX8579 only); 0.01uF capacitor from SS to GND; VEg = 0.65V; VesT = 5V; Vi.x = VGND = 0V; VOCSET =
11.5V; DH = unconnected; DL = unconnected; Ta = -40°C to +85°C, unless otherwise noted. Note 3)

PARAMETER | CONDITIONS | MIN  TYP  mAX | UNITS
SUPPLY VOLTAGES
MAX8576/MAX8577 5.5 280
IN Supply Voltage \
IN = VL, MAX8576/MAX8577 3.0 5.5
Vcc Input Voltage MAX8576/MAX8577 3.0 5.5 \
VL Output Voltage v = 10mA, MAX8576/MAX8577 4.75 5.25 V
VL Maximum Output Current MAX8576/MAX8577 20 mA
MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V (MAX8576/MAX8577 only), 4.7uF capacitor from VL (MAX8576/MAX8577 only) or Vcc (MAX8578/MAX8579 only) to GND;
Vce = VEN = 5V (MAX8578/MAX8579 only); 0.01uF capacitor from SS to GND; VFg = 0.65V; VBsT = 5V; Vi.x = VGND = 0V; VOCSET =
11.5V; DH = unconnected; DL = unconnected; Ta = -40°C to +85°C, unless otherwise noted. Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
VL or Ve Undervoltage Lockout | Rising 2.75 2.90
- \
(UVLO) Falling 2.40 2.55
N N v v VIN = 12V 2
0 switching, VFB = 0.65 _ ~
(MAX8576/MAX8577) Vin = Vv = 8V 35
Supply Current VIN = VyL = 3.3V 2 mA
VEN = 0V or VFg = 0.65V, no Ve =5V
switching (MAX8578/MAX8579) Voo = 3.3V
REGULATOR
Output Regulation Accuracy VFB peak 0.591 0.607 \
Overvoltage-Protection (OVP)
Threshold 0.70 0.80 v
High-Side Current-Sense Over-
Current Trip Adjustment Range ViN - VOCSET 0.05 0.40 v
DRIVER SPECIFICATIONS
) ) Sourcing current 4
DH Driver Resistance — Q
Sinking current 3.0
) ) Sourcing current 4.0
DL Driver Resistance — Q
Sinking current 2.0
DH Minimum On-Time 245 ns
DL Minimum On-Time Normal operation 220 ns
EN
Input Voltage Low Vce = 3V, MAX8578/MAX8579 0.7 V
Input Voltage High Vce = 5.5V, MAX8578/MAX8579 1.5 Y

Note 1: Guaranteed by design.
Note 2: This current linearly compensates for the MOSFET temperature coefficient.
Note 3: Specifications to -40°C are guaranteed by design and not production tested.

4 MAXIMN
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(Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT LOAD REGULATION
(CIRCUIT OF FIGURE 2) (CIRCUIT OF FIGURE 3) (CIRCUIT OF FIGURE 2)
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(Ta = +25°C, unless otherwise noted.)

POWER-UP Vin
(CIRGUIT OF FIGURE 3)

MAX8576-79 toc09
oot

10V/div

0

R B T T

1v/div

| 5A/div
10

400us/div
POWER-DOWN Vg
(CIRCUIT OF FIGURE 3)
MAX8576-79 toc11
AR Y

oy e

SESRTUE N SN I

b e
e | NP

Vour 1V/div

SA/div
0

400us/div

POWER-DOWN
(CIRGUIT OF FIGURE 2, MAX8576)

MAX8576-79 toc13

- 5V/div
ViN

0

Vour

1V/div
0

10A/div
ILx

0

4ms/div

ViN

ViN

Vour

POWER-UP V¢e
(CIRCUIT OF FIGURE 3)
MAX8576-79 toc10
T T T T T
.......... 10v/div
__________ 0
; 5V/div
4
1V/div
W 5 /div
10
400us/div
POWER-UP
(CIRCUIT OF FIGURE 2)
MAX8576-79 toc12
T o T T [ARARERRRRS
E L o s 10V/div
0
1V/div
0
-] 10A/div
o
1ms/div
STARTUP AND SHUTDOWN
(CIRCUIT OF FIGURE 3)
MAX8576-79 toc14
T T
p 2V/div
0
10V/div
0
1V/div
0
SA/div
0

400ps/div

MAXIMN




EXRTFVIRRBARTY 750202

rO-—3>

IREIERE (R E)

(Ta = +25°C, unless otherwise noted.)
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12V INPUT, 1.8V/12A OUTPUT (fs = 300kHz)
CIRCUIT IS TARGETED FOR 10.8V T0 13.2V INPUT. HOWEVER, INPUT RANGE OF 9V TO 24V
IS POSSIBLE FOR IC EVALUATION. 30V RATED MOSFET MUST BE INSTALLED IF INPUT IS

RAISED ABOVE 16V. ALL OTHER COMPONENTS CAN REMAIN UNCHANGED.
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12V INPUT, 1.8V/5A OUTPUT (fs = 500kHz, ALL CERAMIC)
CIRCUIT IS TARGETED FOR 10.8V TO 13.2V INPUT. HOWEVER, INPUT RANGE OF 9V TO 24V
IS POSSIBLE FOR IC EVALUATION. 30V RATED MOSFET MUST BE INSTALLED IF INPUT IS

RAISED ABOVE 16V. ALL OTHER COMPONENTS CAN REMAIN UNCHANGED.

H3. MAX8578/MAX8579MIZ4EEN{E Bl

10

MAXIMN




EXTFYSRAPRATY 790232 O—5

MAX8576/MAX8577 MAX8578/MAX8579
AfHFERRYU R b AfHFERRYU R b
COMPONENTS | QTY DESCRIPTL%N'JI\;?EI:‘DOR PART COMPONENT | QTY DESCRIPTLOUNl\Z\éi':{DOR PART
470uF, 35V aluminum electrolytic C14 1 | 10uF, 25V X5R ceramic capacitor
C1,C2 2 | capacitors C15 1 1uF, 25V X5R ceramic capacitor
Sanyo 35MV470WX C16 1 | 4700pF, 10V X7R ceramic capacitor
C3 1 | 10uF, 25V X7R ceramic capacitor C17 1 | 4.7uF, 6.3V X5R ceramic capacitor
C4 1 ]0.01uF, 10V X7R ceramic capacitor C18 1 | 0.1uF, 10V X7R ceramic capacitor
C5 1 | 1uF, 35V X7R ceramic capacitor C19 1 [0.01uF, 25V X7R ceramic capacitor
C6 1 | 4.7uF, 6.3V X5R ceramic capacitor 47uF, 6.3V, ESR = 5mQ, ceramic
C7,C12 2 | 0.1uF, 10V X7R ceramic capacitors C20 1 | capacitor
cs8 1 |0.027uF, 25V X7R ceramic capacitor Taiyo Yuden JMK432476MM
2200pF, 6.3V aluminum electrolytic c21 1 | 0.01pF, 25V X5R ceramic capacitor
9, C10 2 | capacitors Optional (47uF, 6.3V, ESR = 5mQ
Rubycon 6.3MBZ2200M10X20 Coo 0 | ceramic capacitor
C11 1 | 0.01uF, 25V X5R ceramic capacitor Taiyo Yuden JMK432476MM)
C13 1 | 3300pF, 6.3V X5R ceramic capacitor C23 1 1000pF, 25V X5R ceramic capacitor
D1 ’ High—speed diode, 100V, 250mA D2 ’ High-speed diode, 100V, 250mA
Philips BAS316 (SOD-323) Philips BAS316 (SOD-323)
L1 1 1.8uH, 14A, 3.48mQ Lo ’ 2.2uH, 7.3A, 9.8mQ
Panasonic ETQP2H1R8BFA Sumida CDEP104L-2R2
a1 1 |30V, 125mQ (max), SO-8 Qa ; |30V, 18mQ (max), SO-8
International Rectifier IRF7821 International Rectifier IRF7807Z
Q2 1 30V, 3.?mQ, SO-& . Qs ’ 30V, 9.5mQ, SO-8
International Rectifier IRF7832 International Rectifier IRF7821
Q3 1 | 2N7002 SOT-23 R9 1 | 6.04kQ £1% resistor
R1 1 |6.04kQ £1% resistor R10 1 | 2.49kQ £1% resistor
R2 1 15.11 kQ £1% resistor R11 1 12.4kQ +£1% resistor
R3 1 | 12.4kQ £1% resistor R12 1 | 2Q 5% resistor
R4 1 1kQ 5% resistor R13 1 4.7Q £5% resistor
R5 1 | 20kQ £5% resistor
R6 1 | 2Q 5% resistor
R7 1 | 10Q 5% resistor
R8 1 |4.7Q 5% resistor

=

MAX8576~MAX8579lZEEIPWM/ Ny 73> hO—2
T.YVFILBEBOERT U ABETET— NI
PIVAVZALZ=EDT, —THEBEHEZLELETI(IC
SEREELEHEEZXRRLIT. oI bhO—-3F
AITINF v 2 )L/NT—MOSFETR 77 ZBEEN L. Zh=

MAXIMN

EAXbZAEESEET ., MAX8576/MAX8577IS

DZ7E ROV 772 MLDO)LFaL—5ZEREL.

a2 hO—2I33V~28VDE—ANBRCTEEI D&

NTE£9d, MAX8578/MAX85791FZLDOEAEE T .
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MANUFACTURER COMPONENT WEBSITE PHONE
Central Semiconductor Diodes www.centralsemi.com 631-435-1110
Panasonic Inductors WWW.panasonic.com 402-564-3131
Sumida Inductors www.sumida.com 847-956-0666
International Rectifier MOSFETs www.irf.com 800-341-0392
Kemet Capacitors www.kemet.com 864-963-6300
Taiyo Yuden Capacitors www.t-yuden.com 408-573-4150
TDK Capacitors www.component.tdk.com 888-835-6646
Rubycon Capacitors www.rubycon.com 408-467-3864
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A - 0.043 - 110 T
T ] A1 | 0.002 | 0006 | 005 | 0.15
A2 | 0030 | 0037 | 075 | 0.95
D1 | 0116 | 0120 | 295 | 3.05
u D2 | 0.114 | 0.118 | 2.89 | 3.00
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NOTES: PROPRIETARY INFORMATION
1. D&E DO NOT INCLUDE MOLD FLASH. TITE
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). PACKAGE OUTLINE, 10L uMAX/uSOP
3. CONTROLLING DIMENSION:  MILLIMETERS. S— I —— -
4. MEETS JEDEC MO-187C—BA. 21-0061 1 1/1
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1\->) = TEL. (03)3232-6141 FAX. (03)3232-6149
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