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ABSOLUTE MAXIMUM RATINGS

OUT, POUT, ON_, DCON_, FB_, RDYM to GND......-0.3V to +6.0V
PGND to GND .....0.3V to +0.3V

Operating Temperature Range
MAXI8BO00EHJ. ....ccviiiiiieiiiieiee s -40°C to +85°C

OUT to POUT_ ..ovviiiiiiiieciieceeen .-0.3V to +0.3V JuNCtion TEMPErAtUre .........eeiiuvieiiieiriee it +150°C
LX, DL_, AOto PGND .............. .3V to (POUT + 0.3V) Storage Temperature Range. .........cccccveeeeeneennn. -65°C to +150°C
REF, OSC, Al, COMP_to GND.................. -0.3V to (OUT + 0.3V) Lead Temperature (soldering, 10S) ........ccccccevvuverrveernennn. +300°C
Continuous Power Dissipation (Ta = +70°C)

32-Pin TQFP (derate 11mW/°C above +70°C) ............ 880mwW

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, Vout = VpouT = 3.3V, PGND = GND, Vonm = 3.3V, Von1 = VoN2 = VoN3 = VoNA = 0, Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

GENERAL
Input Voltage Range (Note 2) VIN 0.7 55 \
Minimum Startup Voltage VSTART ILoAD < 1mA, Ta= +25°C 0.9 1.1 \%
Frequency in Startup Mode VouTt= 1.5V 40 150 300 kHz
SUPPLY CURRENT
Shutdown Supply Current Vonm =0 0.002 5 HA
Main DC/DC Converter Supply

Vv =1.2V,V =0 250 400 A
Current FBM osc M
Main + Auxiliary 1 Supply Voni1 = 3.3V, Vrem = 1.2V, VFB1 = 1.2V, 375 600 A
Current Vosc =0
Main + Auxiliary 2 Supply Vonz = 3.3V, Veem = 1.2V, VEg2 = 1.2V, 375 600 LA
Current Vosc =0
Main + Auxiliary 3 Supply Vons = 3.3V, Veem = 1.2V, VB3 = 1.2V, 375 600 A
Current Vosc =0
Analog Gain Block Supply VonNA = 3.3V, VEem = 1.2V, Al = REF,

375 600 A

Current AO open, Vosc =0 H
REFERENCE
Reference Output Voltage VREF IREF = 20pA 1.23 1.250 1.27 \
REF Load Regulation 10pA < IRgr < 200pA 10 mvV
REF Line Rejection 2.7V <Vourt < 5.5V 0.2 5 mvV
OSCILLATOR
OSC Discharge Trip Level Rising edge 1.225 1.250 1.275 \Y
OSC Input Bias Current Vosc = 1.1V 0.01 100 nA
OSC Discharge Resistance Vosc = 1.5V, losc = 3mA 37 75 Q
OSC Discharge Pulse Width 100 ns
2 MAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, Vout = VpouT = 3.3V, PGND = GND, Vonm = 3.3V, VoN1 = VoN2 = Von3 = Vona = 0, Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
LOGIC INPUTS (ONM, ON1, ON2, ON3, ONA)
1.1V<V < 1.8V (ONM onl 0.2
Input Low Level ViL out ( y) \%
1.8V <Vour <5.5V 0.4
Vour -
1.1V<V < 1.8V (ONM onl
Input High Level ViH out ( y) 0.2 \Y;
1.8V < Vourt < 5.5V 1.6
Input Leakage Current ViIN=0or ViN=VouT =5.5V 0.01 1 HA
MAIN DC/DC CONVERTER
Main Output Voltage Adjust Vout 27 55 v
Range
Main Undervoltage Lockout .
Rising edge 2.2 2.35 2.6 Y
Threshold (Note 3) gedg
Main Output Maximum Duty Measured at LX output, Vrgm = 1V 80 85 88 %
Cycle
Idle-Mode™ Threshold Vosc = 0.625V 0.3 A
ERROR AMPLIFIER
FBM Regulation Voltage Unity gain configuration, FBM = COMPM 1.23 1.250 1.27 \Y
FBM to COMPM Unity gain configuration, FBM = COMPM, 60 100 140 us
Transconductance -5uA < ILoAD < +5pA
FBM to COMPM Maximum 2000 VIV
Voltage Gain
FBM Input Leakage Current VreMm = 1.35V 0.01 100 nA
COMPM Minimum Output _
Voltage VeeMm = 1.35V, COMPM open 0.1 \%
COMPM Maximum Output VeBM = 1.15V, COMPM open 200 215 230 v
Voltage
POWER SWITCHES
POUT Leakage Current Vix =0, VpouT = 5.5V 0.1 20 HA
LX Leakage Current Vix = VouTt = 5.5V 0.1 20 HA
) . N-channel 100 180
Switch On- Resistance RoN mQ
P-channel 200 350
N-Channel Current Limit 2 A
P-Channel Turn-Off Current 40 120 190 mA
POWER READY
RDYM Trip Level VEBM rising edge, 1% typical hysteresis 1.09 1.125 1.16 \Y
RDYM Output High Leakage VRDYM = 5.5V 0.01 1 HA
RDYM Output Voltage Low ISINK = 1mA 0.4 \

Idle Mode is a trademark of Maxim Integrated Products.
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, Vout = VpouTt = 3.3V, PGND = GND, Vonm = 3.3V, VoN1 = VoN2 = Von3 = Vona = 0, Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER I SYMBOL I CONDITIONS MIN TYP MAX | UNITS
ANALOG GAIN BLOCK
Al Feedback Regulation Voltage Vao =Vourt - 1.25V 1.23 1.25 1.27 Y
Al Input Common-Mode Range -0.1 1.3 \%
Al Input Current Val = 1.35V 100 nA
Al to AO Voltage Gain 70 100 140 VIV
AO Output Sink Current Val =1V, Vao = 2V 0.5 25 mA
AO Output Source Current Val = 1.5V, Vao = 2V 0.5 25 mA
AO Output Low Voltage Val = 1V, IsINK = 25pA 0.5 \Y
AO Output High Voltage Va1 = 1.5V or Vona = 0, ISOURCE = 25HA V-P(())LSJT y
Al to AO -3dB Bandwidth 5 MHz
AUXILIARY DC/DC CONTROLLERS 1, 2,3
INTERNAL CLOCK
OSC Clock Low Trip Level Falling edge 0.2 0.25 0.3 Y

) ) Vbcon = 0.625V 0.575 0.625 0.675
OSC Clock High Trip Level \Y
VbcoN = VouTt 1.00 1.05 1.10
Maximum Duty-Cycle
Adjustment Rgng}e/ 40 9 %
Maximum Duty Cycle Vbcon_ = 0.625V 50 %
Default Maximum Duty Cycle Vpcon_ = 1.25V 84 %
ERROR AMPLIFIER
FB_ Regulation Voltage FB_= COMP_ 1.23 1.25 1.27 Vv
_FI_rBa—n ts(z:(?riilzl;; nce FB_ = COMP_, -5uA < ILoaD < +5lA 60 100 140 us
e ocoue. e e
FB_ Input Leakage Current VFg_ = 1.35V 100 nA
DRIVERS (DL1, DL2, DL3)
DL_ Driver Resistance RoN Output high or low 2 6 Q
DL_ Drive Current Sourcing or sinking, VpL _ = Vout/2 0.5 A
SOFT-START
Soft-Start Interval 1024 0SC
cycles

SHORT-CIRCUIT PROTECTION
Fault Interval 1024 cf/);gs

Note 1: Specifications to -40°C are guaranteed by design and not production tested.
Note 2: Operating voltage. Since the regulator is bootstrapped to the output, once started it will operate down to +0.7V input.
Note 3: The regulator is in startup mode until the voltage is reached.
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(Circuit of Figure 1, VinpuT = 2.4V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, ViNpuT = 2.4V, Ta = +25°C, unless otherwise noted.)

AUXILIARY CONTROLLER FB_ TO COMP_ SMALL-SIGNAL OPEN-LOOP
MAXIMUM DUTY CYCLE vs. Vpcon_ FREQUENCY RESPONSE
100 . )
5 60 L] 3
g ™ g
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AUXILIARY CONTROLLER DEFAULT
MAXIMUM DUTY CYCLE vs. FREQUENCY OSCILLATOR FREQUENCY vs. Rosc
100 g 1000 3
g | T LT
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MAIN OUTPUT STARTUP RESPONSE LDO STARTUP RESPONSE
MAX1800 toc11 MAX1800 toc12
—‘— Vo S St e o
i 1 2V/div 2V/div
o=k | ov |— ISR
/ e MAIN T LDO
-, == OUTPUT T OUTPUT
VOLTAGE . VOLTAGE
2V/div ov ¥ - 2V/div
A INPUT
INPUT — CURRENT
CURRENT 0A 500mA/div
1A/div
1.00 ms/div 1.00 ms/div
MAIN LOAD = 24Q MAIN LOAD = 24Q
LDO LOAD = 8Q
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(Circuit of Figure 1, VinpuT = 2.4V, Ta = +25°C, unless otherwise noted.)

AUXILIARY CONTROLLER STARTUP

RESPONSE STARTUP SEQUENCE
MAX1800 toc13 MAX1800 toc14
3.3V
I~ - - 1 B Vonm
Von "
o f— ) Sv/dy ov 5v/div
MAIN
e OUTPUT
Vout ! VOLTAGE
i 2V/div 2V/div
ov ov LDO
! i OUTPUT
| ik . ov VOLTAGE
i —— i
| § ."?.-.a_._...___ —1 0.5A/div 2V/div
! | AUXILIARY
0A vl b OUTPUT
] VOLTAGE
oV Vidiv
1ms/div 1.00ms/div
Vout =5V MAIN LOAD =24Q
LOAD =10Q LDO LOAD =8Q
AUXILIARY LOAD = 10Q
AUXILIARY OUTPUT VOLTAGE =5V
MAIN OUTPUT LOAD-TRANSIENT LDO OUTPUT LOAD TRANSIENT
RESPONSE RESPONSE
MAX1800 toc15 MAX1800 toc16
b il v LDO
i POUT L [ | outpuT
1 "“' - “==t AC COUPLED Fl!-m VOLTAGE
| 100mV/div 20mV/div
'I' AC COUPLED
¥ | i W
lout e LDO
200mA/div LOAD
0A - CURRENT
L 100mA/div
Cour = 100pF 0A
400 us/div
Vout =5V 100us/div
LOAD =10Q
AUXILIARY CONTROLLER OQUTPUT MAIN OUTPUT RESPONSE DUE
LOAD-TRANSIENT RESPONSE TO LDO TRANSIENT
MAX1800 toc17 MAX1800 toc18
Vpout
: AC COUPLED ] MAIN
il 100mV/div e %E’E&
i : / = T 20mV/div
I | i AC COUPLED
[— r— lout ¥
| 200mA/div i
h LDO
— e h— - —————1 10AD
0A CURRENT
100mA/div
400 us/div 200 ps/div
Vour =5V MAIN LOAD = 24Q
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NOTES:

L. ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982,

2, DATUM PLANE EHZ] IS LOCATED AT MOLD PARTING LINE AND
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT
BOTTOM OF PARTING LINE.

3. DIMENSIONS Di AND EL DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0254 MM ON DL AND EL
DIMENSIONS.

4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE
BY 045 MILLIMETERS.

S. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE
b DIMENSION AT MAXIMUM MATERIAL CONDITION.

6, CONTROLLING DIMENSION' MILLIMETER.

7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION
MO-136.

8. LEADS SHALL BE COPLANAR WITHIN .004 INCH.

JEDEC VARIATIONS

DIMENSIONS IN MILLINETERS

AA

S5x9x10 MM

MIN. [ MAX.

“e | 120

005 | 015

035 | 105

7.00 BSC.

5.00 BSC.

7.00 BSC.

5.00 BSC.

045 | 075

015 | =%~

32

0.50 BSC.

017 | 027

017 | 023

/I /1 X1 2V

PROIPRIETARY INFORNATIDN

e

PACKAGE OUTLINE, 32L TQFP, 5x!

APPROVAL

DOCUNENT CONTROL NO.

21-0110
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