maxim
integrated.

Initial Design
1.0

Design Requirements

EE-Sim

DC-DC

Parameter Value
Minimum Input Voltage v
Maximum Input Voltage 60V
Nominal Input Voltage 24V
Input Steady-State Ripple 0.5V
Input Undervoltage Lockout Level 6.3V
Output Voltage 5V
Load Current 3A
Output Voltage Load Step Over/Undershoot 0.15V

Performance Priority
Cost Priority

Mode of Operation
Switching Frequency
Ambient Temperature

Soft Start time
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Balance Efficiency and Size
Cost

PWM

330kHz

25°C

5ms

Page 1 of 24



maxim

EE-Sim

DC-DC

integrated.
Schematic
1 53 EN_UVLO gy Wi e .
1 TATRD 3.32Magl {1151
R3 ICIN
61.8k0 G RT Ui |
1
J.__ I | | I% B2 VIN
cB RT EN_UVLO VIN VIN.  VIN_ = 3,00m0
"I 27nF !55 ss BsT IISST
MODE/SYNC ; LonnF vouT vouT
I MODEISYNG L :'_Ef—ﬂ-'“ <~
Slmﬂ
P illi‘.:ljUT - ILOAD LOAD1
'i% 2vee | vee X lég e VAC
lUUF MAXITET4 L 3x =
= SGND T —
J_ RE
= a5 ¢ 95 30
Vﬂﬂﬂ_ RESET_ EXTVCE A 338 vour -
wﬁ; CF FB PGND__ PGND_  PGND l?{lanF
CF | l ZH‘T.Ukﬂ
£10 £ . l
1,2pF 3 s
- D;;.e:‘::st;::lll;ut capaciance baluw recommendad value might dagrade thie franskant respansa or loop stabilky
« If tha: cument lewel [slarting current far Load Steps) is ioa low, AC, Steady State and Load Step analyses may fail when PFM moda is salected,
BOM
Ref Qty Part Number Manufacturer Description
U1 1 MAX17574 User-Defined IC
Cap Ceramic 2.2uF 100V X7R 10% SMD
C1 2 C1210C225K1RAC Kemet 1210 125C Bulk
C4 3 GRM32ER71E226ME15 Murata Cap Ceramic 22uF 25V 1210 125C
Cap Ceramic 0.1uF 16V X7R 10% Pad
C5 2 0805YC104KAT2A AVX SMD 0805 125°C T/R
Cap Ceramic 2.2uF 16V X7R 10% Pad
C6 1 CGA4J3X7R1C225K125AB TDK SMD 0805 125°C Automotive T/R
Cap Ceramic 0.027uF 16V X7R 10% Pad
Cc8 1 0603YC273KAT2A AVX SMD 0603 125°C T/R
Cap Ceramic 0.1uF 16V X7R 10% Pad
C9 1 0805YC104KAT2A AVX SMD 0805 125°C T/R
Cap Ceramic 1.2pF 50V C0G 10% Pad
C10 1 12065A1R2KAT2A AVX SMD 1206 125°C T/R
0,
L1 y MSS1278-153MLB Coilcraft Inductor 15uH 20% 27.9mOhm 8.9A Isat
4.9A Irms
Res Thick Film 0603 3.32M Ohm 1%
R1 1 CRCWO06033M32FKEA Vishay 0.1W(1/10W) £100ppm/°C Pad SMD
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Automotive T/R
Res Thick Film 0402 787K Ohm 1%
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=101793
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=25642958
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_54495957
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24610790
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_68664339
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=25188020
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25148319
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25462111
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R2 1
R3 1
R4 1
R5 1
R6 1
R7 1

ERJ2RKF7873X

ERJ2RKF6192X

ERJ2RKF1002X

CRCWO04024R75FKED

ERJ2RKF9532X

ERJ2RKF2102X

Simulation Results

Panasonic

Panasonic

Panasonic

Vishay

Panasonic

Panasonic

EE-Sim

0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 61.9K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

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

Res Thick Film 0402 4.75 Ohm 1%

0.063W(1/16W) £100ppm/°C Pad SMD

Automotive T/R

Res Thick Film 0402 95.3K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 21K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

DC-DC

Efficiency - Tue Nov 20 2018 10:10:16

© 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_25462111
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25401042
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25455178
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_30667232
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25418085
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25400942
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JUNCTION_TEMPERATURE_PLOT Default
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Component Loss (W) % of total
Inductor losses 0.35 255
Losses in IC 1.02 74.5
Total 1.37 100

© 2018 Maxim Integrated. All rights reserved.
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Line Transient - Tue Nov 20 2018 10:10:16
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Time (s)

359m  4m
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