maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Phase Configuration 211 Phase
Min. Input Voltage 3.3V

Max. Input Voltage 4.2V

Typ. Input Voltage 3.6V

Output Voltage 1 0.65V

DVS Output 1 1V

Output Current 1 5A

Output Voltage 2 0.65V

DVS Output 2 1V

Output Current 2 5A

Output Voltage 3 0.65V
Output Current 3 5A

DVS Output 3 1V

Output Voltage 4 ov

DVS Output 4 ov

Output Current 4 5A
Performance Priority Balance Efficiency and Size
BOM Priority Cost

Mode of Operation Forced PWM

Output Active Discharge Enable 0 = 100Q discharge resistance is disabled when EN is

low.
Soft Start Slew Rate Selection 110b = Sets slew rate to 60mV/us
Shut Down Slew Rate Selection 110b = Sets slew rate to 60mV/us
Ramp-Up Slew Rate Selection 110b = Sets slew rate to 60mV/us

© 2018 Maxim Integrated. All rights reserved.
Page 1 of 31



maxim
integrated.

Parameter

EE-Sim

Value

Ramp-Down Slew Rate Selection

PMOS Peak/NMOS Valley Current Limit

Output 2 Start Up Delay
Output 3 Start Up Delay
Output 4 Start Up Delay
Output 1 Shut Down Delay
Output 2 Shut Down Delay
Output 3 Shut Down Delay

Output 4 Shut Down Delay

Schematic

110b = Sets slew rate to 60mV/us
101b: 6.0A / 4.0A
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DC-DC

integrated.
BOM
Ref Qty Part Number Manufacturer Description
U1 1 MAX77812 User-Defined IC
CIN1 1 GRM187R61A226ME15D Murata Cap Ceramic 22uF 10V 0603 85C
CIN12 2 GRM187R61A226ME15D Murata Cap Ceramic 22uF 10V 0603 85C
CIN34 2 GRM187R61A226ME15D Murata Cap Ceramic 22uF 10V 0603 85C
COUT1 1 GRM187R61A226ME15D Murata Cap Ceramic 22uF 10V 0603 85C
COuUT2 1 GRM187R61A226ME15D Murata Cap Ceramic 22uF 10V 0603 85C
COUT3 1 GRM187R61A226ME15D Murata Cap Ceramic 22uF 10V 0603 85C
COuT4 1 GRM187R61A226ME15D Murata Cap Ceramic 22uF 10V 0603 85C
L1 1 HMLE20161B-R22MDR Cyntec :?r?]:ctor 220nH 13mOhm 5.8A Isat 5.3A
Lo 1 HMLE20161B-R22MDR Cyntec :?n(::ctor 220nH 13mOhm 5.8A Isat 5.3A
L3 1 HMLE20161B-R22MDR Cyntec :?rtrj]:ctor 220nH 13mOhm 5.8A Isat 5.3A
L4 1 HMLE20161B-R22MDR Cyntec :?rtrj]:ctor 220nH 13mOhm 5.8A Isat 5.3A
Res Thick Film 0603 100K Ohm 5%
R1 1 CRG0603-Q-104JT Venkel 0.1W(1/10W) +200ppm/°C Pad SMD
TR
Res Thick Film 0603 2.2K Ohm 5%
R2 1 RC0603JR-072K2P Yageo 0.1W(1/10W) £150ppm/°C Epoxy Pad
SMD T/R
Res Thick Film 0603 2.2K Ohm 5%
R3 1 RC0603JR-072K2P Yageo 0.1W(1/10W) £150ppm/°C Epoxy Pad

Simulation Results

SMD T/R

Efficiency - Mon Nov 19 2018 17:59:28
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EFFICIENCY_PLOT Default
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POWER_LOSS PLOT
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DC-DC

Default
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43

Lagend

B i =38 vout = 0.65Y

I

Component Loss (W)

Dead time 2
M q1
B Main Switch 2
Bl Dead time 1
I Rectifier 2
B PCB Metal Loss 2
I PCB Metal Loss 1
Bl Rectifier 1
Il Inductor 1
Inductor 2
Main Switch 1
M 92

% of total
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integrated. EE-Sim

DC-DC

Component Loss (W) % of total
Dead time 2 0.166184 6.4

Ig1 0.0162 0.6

Main Switch 2 0.440898 17

Dead time 1 0.166184 6.4
Rectifier 2 0.058436 2.2

PCB Metal Loss 2 0.239058 9.2

PCB Metal Loss 1 0.239058 9.2
Rectifier 1 0.058436 2.2
Inductor 1 0.37942 14.6
Inductor 2 0.37942 14.6

Main Switch 1 0.440898 17

Ig2 0.0162 0.6

Total 2.600392 100
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DC-DC
Load Step - Mon Nov 19 2018 17:59:28
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OUTPUT Default
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Output Voltage Change - Mon Nov 19 2018 17:59:28
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Line Transient - Mon Nov 19 2018 17:59:28
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Steady State - Mon Nov 19 2018 17:59:28
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Shut Down - Mon Nov 19 2018 17:59:28
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