maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Minimum Input Voltage 10V
Maximum Input Voltage 14V
Nominal Input Voltage 12V
Input Voltage Ripple 1%
Output Voltage 1.8V
Output Current 20A
Output Voltage Ripple 1%
Load Step Start Current 10A
Load Step Current 20A
Load Step Edge Rate 5A/us
Output Voltage Load Step Over/Undershoot 5%

Performance Priority

BOM Priority

Inductor Current Ratio (LIR)
Switching Frequency

Reference Voltage value

Over Temerature Protection Value
Rgain value

STAT Blanking Time

Soft Start Ramp Time

Ambient Temperature
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Balance Efficiency and Size
Cost

0.3

500 KHz

0.8984 V

150 °C

1.8 mOhm

125 us

1.5 ms

25°C
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Oweremperature Prolection (OTP) and Overcurren Prolection (OCP) are nol modeled in EE-Sim,

PGND

Increasing COUTT will decrease the laop bandwidth and ncreadgea the phase margin. Decreasing COUT 1 will have the ogposite effact,

This note enly apglies 1o the online EE-Sim Design Tool: RSEL1, GSEL1, RSEL2, CSEL2. RSELY and GSEL3 are set to the proper values for the design
requirements entered. To change any of the chip paramelers thal these components sat, change the design requirements accardingly and creale a new design.

BOM
Ref Qty Part Number Manufacturer Description
Maxim 4.5V to 16V High Efficiency Step-
U1 1 MAX20745 Down Switching Regulator upto 25A
Integrated .
Maximum Load
Cap Ceramic 0.22uF 16V X7R 10%
CBST 1 0805YC224KAT2A AVX Pad SMD 0805 125°C T/R
CIN1 2 C1210C476K4PAC Kemet Cap Ceramic 47uF 16V 1210 85C
Murata Cap Ceramic 22uF 16V X7R 10% Pad
CIN2 1 CEM3ZER71C226KETIL Manufacturing ~ SMD 1210 125°C Automotive T/R
Cap Ceramic 1uF 16V X7R 10% Pad
CIN3 1 CGA4J2X7R1C105K125AA TDK SMD 0805 125°C Automotive T/R
Cap Ceramic 0.1uF 16V X7R 10%
CIN4 1 0805YC104KAT2A AVX Pad SMD 0805 125°C T/R
KEMET Cap Ceramic 0.001uF 10V X7R 10%
COE 1 COBOSCT0ZKERACTU Corporation Pad SMD 0603 125°C T/R
Cap Ceramic 47uF 10V X7R 20%
COUT1 17 GRM32ER71A476ME15L Murata SMD 1210 125C Embossed T/R
Murata Cap Ceramic 22uF 10V X7R 10% Pad
couT2 1 COMIZERTIAZ26KETZL Manufacturing SMD 1210 125°C Automotive T/R
Cap Ceramic 1uF 10V X7R 10% Pad
COUT3 1 CCO0603KRX7R6BB105 Yageo SMD 0603 125°C T/R
Murata Cap Ceramic 0.1uF 16V X7R 10%
coutd 1 CEMISSR7TCT04KASSD Manufacturing  Pad SMD 0402 125°C Automotive T/R
KEMET Cap Ceramic 220pF 16V X7R 10%
CSELT 1 COBOSC22TKARACTU Corporation Pad SMD 0805 125°C T/R
KEMET Cap Ceramic 220pF 16V X7R 10%
CSEL2 1 COB05C22TKARACTU Corporation Pad SMD 0805 125°C T/R
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=b&uic=en-US&pn=x181
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_23865219
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=26235973
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_41481886
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_53380253
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24599521
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24589256
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=134995
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_31933595
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_38349392
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24565124
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_32942969
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_32942969

maxim

integrated.
CcvCC 1
L1 1
RFB1 1
RFB2 1
ROE 1
RSELA1 1
RSEL2 1
RSEL3 1
RSTAT 1

Simulation Results

GCJ31CR71A106KA13L

SLC1480-441MLB

ERJ2RKF4991X

ERJ2RKF4991X

ERJ3GEYJ203V

ERJ2RKF4642X

ERJ2RKF2671X

ERJ2RKF1073X

ERJ2GEJ203X

Murata
Manufacturing

Coilcraft

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

EE-Sim

Cap Ceramic 10uF 10V X7R 10% Pad
SMD 1206 Soft Termination 125°C
Automotive T/R

Inductor 440nH 20% 0.18mOhm 32A
Isat 55A Irms

Res Thick Film 0402 4.99K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 4.99K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 20K Ohm 5%
0.1W(1/10W) £200ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 46.4K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 2.67K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 107K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 20K Ohm 5%
0.1W(1/10W) £200ppm/°C Pad SMD
Automotive T/R

DC-DC

Line Transient - Sun Nov 18 2018 15:40:36

© 2018 Maxim Integrated. All rights reserved.

Page 3 of 24


http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_55086043
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=25188539
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25157829
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25157829
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25144579
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25400658
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25403862
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25107206
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25150535
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DC-DC

Efficiency - Sun Nov 18 2018 15:40:36
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DC-DC
POWER_LOSS PLOT Default
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maxim

EE-Sim

integrated.
DC-DC
Component Loss (W) % of total
IC-Upper MOSFET switching loss 0.6 16
Inductor Loss 1.1 294
Cout - ESR 0.0059 0.2
Cin - ESR 0.0532 1.4
IC- MOSFETs Conduction loss 1.862 49.7
IC - No load loss 0.0132 0.4
Other loss 0.112 3
Total 3.7463 100
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DC-DC
Load Step - Sun Nov 18 2018 15:40:36
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DC-DC
Steady State - Sun Nov 18 2018 15:40:36
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AC Loop - Sun Nov 18 2018 15:40:36
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