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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VIN = VPWR = 3.3V. VSHDN = 3.3V. CIN = CPWR = 10μF. CCP = 10nF, VCNTRL = VIN. VRLIM = 0. VPGND = VSGND = 0. VBIAS = 40V.
APD = unconnected. CLAMP = unconnected. ILIM = unconnected, MOUT = unconnected. TA = TJ = -40°C to +125°C, unless other-
wise noted. Typical values are at TA = +25°C.) (Note 2)

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.

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

PWR, IN to SGND...................................................-0.3V to +12V
LX to PGND ............................................................-0.3V to +80V
BIAS, APD to SGND ...............................................-0.3V to +80V
SHDN to SGND............................................-0.3V to (VIN + 0.3V)
CLAMP to SGND......................................-0.3V to (VBIAS + 0.3V)
FB, ILIM, RLIM, CP, CN, CNTRL to SGND.............-0.3V to +12V
PGND to SGND .....................................................-0.3V to +0.3V
MOUT to SGND ....................................-0.3V to (VCLAMP + 0.3V)

Continuous Power Dissipation
16-Pin TQFN (derate 25mW/°C above +70°C) ............2000mW

Thermal Resistance (Note 1)
θJA....................................................................................40°C/W
θJC......................................................................................6°C/W
Operating Temperature Range .........................-40°C to +125°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

 2.7  5.5 
Supply Voltage Range VIN, VPWR

CP connected to IN, CCP = open 5.5  11 
V

VFB = 1.4V, no switching   1 2 
Supply Current ISUPPLY VIN = 11V, VFB = 1.4V (no switching),  

CCP = open, CP = IN 
 1.2 3 

mA 

Undervoltage Lockout Threshold VUVLO VIN rising 2.375 2.5 2.675 V 

Undervoltage Lockout Hysteresis VUVLO_HYS   100  mV 

Shutdown Current IIN_SHDN SHDN pulled low   2 μA 

BIAS Current During Shutdown IBIAS_SHDN VBIAS = 3.3V, VSHDN = 0   30 μA 

BOOST CONVERTER       

Output-Voltage Adjustment 
Range 

VIN + 
1V 

 76 V 

VIN = VPWR = 5V 360 400 440 
Switching Frequency fSW

2.9V  VPWR  11V, VIN = VPWR 352 400 448 
kHz 

Maximum Duty Cycle DCLK 2.9V  VPWR  11V, VIN = VPWR 86 90 94 % 

FB Set-Point Voltage VFB  1.2201 1.245 1.2699 V 

FB Input Bias Current IFB    100 nA 

VPWR = VIN = 2.9V,  
VCP = 5.5V 

 1 2 
ILX = 100mA 

VPWR = VIN = 5.5V,  
VCP = 10V 

 1 2 

VPWR = VIN = VCP = 5.5V  1 2 

Internal Switch On-Resistance RON

ILX = 100mA, 
VCP = VIN VPWR = VIN = VCP = 11V  1 2 

Peak Switch Current Limit ILIM_LX  0.8 1.2 1.6 A 

LX Leakage Current  VLX = 36V   1 μA 

Line Regulation  
2.9V  VPWR  11V, VPWR = VIN,
ILOAD = 4.5mA 

 0.2  % 

Load Regulation  0  ILOAD  4.5mA  1  % 

http://china.maxim-ic.com/thermal-tutorial
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Note 2: All minimum/maximum parameters are tested at TA = +125°C. Limits over temperature are guaranteed by design.
Note 3: Guaranteed by design and not production tested.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Soft-Start Duration    8  ms 

Soft-Start Steps  (0.25 x ILIM_LX) to ILIM_LX  32  Steps 

CONTROL INPUT (CNTRL)       

Maximum Control Input Voltage 
Range 

 FB set point is regulated to VCNTRL 1.25  V 

CURRENT MONITOR     

Bias Voltage Range VBIAS  10  76 V 

IAPD = 500nA   100 μA 
Bias Quiescent Current IBIAS

IAPD = 2mA   3.2 mA 

Voltage Drop VDROP IAPD = 2mA, VDROP = VBIAS - VAPD   1 V 

IAPD = 500nA  1  GDynamic Output Resistance at 
MOUT 

RMOUT
IAPD = 2.5mA  890  M

MOUT Output Leakage  APD is unconnected  1  nA 

Output Clamp Voltage 
VMOUT - 
VCLAMP

Forward diode current = 1mA 0.5 0.73 0.95 V 

Output Clamp Leakage Current  VBIAS = VCLAMP = 76V  1  nA 

Output-Voltage Range VMOUT
10V  VBIAS  76V, 0  IAPD  1mA, 
CLAMP is unconnected 

VBIAS - 
1V 

  V 

IAPD = 500nA 0.095 0.1 0.11 
Current Gain IMOUT/IAPD

IAPD = 2mA 0.0965 0.1 0.1035 

IAPD = 500nA -1000 +300 +1500 
Power-Supply Rejection Ratio 
(Note 3) 

PSRR 
( IMOUT/IMOUT)/ VBIAS,
VBIAS = 10V to 76V IAPD = 5μA to 

1mA 
-250 +24 +250 

ppm/V 

APD Input Current Limit ILIM_APD VAPD = 35V, RLIM = 3.3k 3.15 3.75 4.35 mA 

Current-Limit Adjustment Range  12.45k  RLIM  2.5k 1  5 mA 

IAPD = 500nA  7.5  ms 
Power-Up Settling Time tS

IMOUT settles to within 
0.1%, 10nF connected 
from APD to ground IAPD = 2.5mA  90  μs 

LOGIC INPUTS/OUTPUTS       

SHDN Input-Voltage Low  VIL    0.8 V 

SHDN Input-Voltage High VIH  2.4   V 

ILIM Output-Voltage Low VOL ILIM = 2mA   0.3 V 

ILIM Output Leakage Current IOH VILIM = 11V   1 μA 

THERMAL PROTECTION       

Thermal Shutdown  Temperature rising  +160  °C 

Thermal Shutdown Hysteresis   10  °C 

ELECTRICAL CHARACTERISTICS (continued)
(VIN = VPWR = 3.3V. VSHDN = 3.3V. CIN = CPWR = 10μF. CCP = 10nF, VCNTRL = VIN. VRLIM = 0. VPGND = VSGND = 0. VBIAS = 40V.
APD = unconnected. CLAMP = unconnected. ILIM = unconnected, MOUT = unconnected. TA = TJ = -40°C to +125°C, unless other-
wise noted. Typical values are at TA = +25°C.) (Note 2)
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(VPWR = VIN = 3.3V, VOUT = 70V, circuit of Figure 3 (Figure 4 for VIN > 5.5V), unless otherwise noted.)
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EXITING SHUTDOWN
MAX15031 toc07

1ms/div

VOUT
50V/div

IL
500mA/div

VSHDN
2V/div

3V

0V

0mA

IOUT = 1mA

ENTERING SHUTDOWN
MAX15031 toc08

4ms/div

OUTPUT VOLTAGE
50V/div

INDUCTOR CURRENT
500mA/div

SHUTDOWN VOLTAGE
2V/div

3V

70V

0V

0mA

ILOAD = 1mA



LIGHT-LOAD SWITCHING
WAVEFORM WITH RC FILTER
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HEAVY-LOAD SWITCHING
WAVEFORM WITH RC FILTER

MAX15031 toc10

1μs/div

VBIAS
AC-COUPLED

VLX
50V/div

IL
500mA/div

1mV/div

0mA

0V

IOUT = 4mA, VBIAS = 70V

LINE-TRANSIENT RESPONSE
MAX15031 toc12

100ms/div

VIN
2V/div
3.3V

VOUT
AC-COUPLED
100mV/divVOUT = 70V

IOUT = 1mA
tRISE = 50μs

LOAD-TRANSIENT RESPONSE
MAX15031 toc11

100ms/div

VOUT
AC-COUPLED
200mV/div

ILOAD
5mA/div
0mA

VOUT = 70V
VIN = 3.3V
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CURRENT INTO 
LX PIN

(VPWR = VIN = 3.3V, VOUT = 70V, circuit of Figure 3 (Figure 4 for VIN > 5.5V), unless otherwise noted.)
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(VPWR = VIN = 3.3V, VOUT = 70V, circuit of Figure 3 (Figure 4 for VIN > 5.5V), unless otherwise noted.)
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APD TRANSIENT RESPONSE
MAX15031 toc22

20μs/div

VAPD
AC-COUPLED
70V
2V/div

IAPD
2.5mA/div

IMOUT
0.25mA/div

0mA

0mA

STARTUP DELAY
MAX15031 toc23

200μs/div

VBIAS
20V/div

IMOUT
20nA/div

3V

0nA
IAPD = 500nA 
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STARTUP DELAY
MAX15031 toc24

100μs/div

VAPD
20V/div

IMOUT
50μA/div

3V

0nA
IAPD = 2mA 

STARTUP DELAY
MAX15031 toc25

100μs/div

VAPD
2V/div

IMOUT
20nA/div

0V

0nA

IAPD = 500nA
VBIAS = 5V

STARTUP DELAY
MAX15031 toc26

40μs/div

VBIAS
2V/div

IMOUT
50μA/div

0V

0nA

IAPD = 2mA
VBIAS = 5V

SHORT-CIRCUIT RESPONSE
MAX15031 toc27

40ms/div

ILIM
2V/div

IBIAS
2mA/div

0V

0mA
VBIAS = 70V
TA = +85°C
RLIM = 2kΩ

(VPWR = VIN = 3.3V, VOUT = 70V, circuit of Figure 3 (Figure 4 for VIN > 5.5V), unless otherwise noted.)
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SWITCHING FREQUENCY
vs. INPUT VOLTAGE
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FB RISING

FB FALLING

APD OUTPUT RIPPLE VOLTAGE
MAX15031 toc34

2μs/div

VAPD
AC-COUPLED, 55V
100μV/div

0.1μF CAPACITOR CONNECTED
 FROM APD TO GND.

SWITCHING FREQUENCY AND
DUTY CYCLE vs. LOAD CURRENT
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DUTY CYCLE

SWITCHING FREQUENCY

MEASURED AT CN

APD OUTPUT RIPPLE VOLTAGE
MAX15031 toc33

2μs/div

VAPD
AC-COUPLED, 55V
200μV/div

APD OUTPUT RIPPLE VOLTAGE
MAX15031 toc35

2μs/div

VAPD
AC-COUPLED, 70V
500μV/div

0.1μF CAPACITOR CONNECTED
 FROM APD TO GND.

(VPWR = VIN = 3.3V, VOUT = 70V, circuit of Figure 3 (Figure 4 for VIN > 5.5V), unless otherwise noted.)



_______________________________________________________________________________________ 9

1 PWR

2 CP

3 CN

4 IN

5 SGND

6 FB

7 CNTRL

8 ILIM

9 RLIM

10 MOUT

11 CLAMP

12 APD

13 BIAS

14 SHDN

15 PGND

16 LX

— EP

μ

μ

ILIM

SHDN μ
SHDN SHDN



10 ______________________________________________________________________________________
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PWR LX

GPIO
ILIM GPIO

CLAMP VDD μC

VDD

APD

CIN
1μF

CCP
10nF

RMOUT
10kΩ

COUT
0.1μF

CMOUT
(OPTIONAL)
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6.34kΩ
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MAX15031

CNTRL

CP

CN

IN
PGND

FB
BIAS

SHDN

MOUTAPDSGNDRLIM

PWR LX

GPIO
ILIM GPIO

CLAMP VDD μC

VDD

APD

CIN
1μF

RMOUT
10kΩ

COUT
0.1μF

CMOUT
(OPTIONAL)

R1
634kΩ

RLIM
2.87kΩ

R2
348kΩ

VIN = 5.5V TO 11V

CPWR
1μF

L1
4.7μH D1

VOUT (70V MAX)

DACADC

RF
100Ω

CF
0.1μF

china.maxim-ic.com/packages

16 TQFN T1644-4 21-0139

PROCESS: BiCMOS

16 ______________________________________________________________________________________

http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0139.PDF
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