maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Min. Input Voltage 3V
Max. Input Voltage 3.6V
Typ. Input Voltage 3.3V
Input Voltage Ripple 1%
Output Voltage 1.8V
Output Current 2A
Output Voltage Ripple 1%
Load Step Start Current 1A
Load Step Current 2A
Load Step Edge Rate 1A/us
Output Voltage Load Step Over/Undershoot 5%

Performance Priority
BOM Priority
Inductor Current Ratio (LIR)

Compensator Type

© 2018 Maxim Integrated. All rights reserved.

Balance Efficiency and Size
Cost
0.3

Type Il: One less capacitor
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1. Briubber camponants BT and CF are oplional. Values are dependent on circuil parasiics, layoul, ale.

BOM

Ref Qty Part Number Manufacturer Description

Maxim High-Efficiency, 4A, Step-Down Regulator
U1 1 MAXTS040EWEST Integrated with Integrated Switches
C1 2 GRM32EC70J107ME15L Murata Cap Ceramic 100uF 6.3V 1210 125C

Samsung .

Cap Ceramic 0.1uF 50V X7R 20% Pad

Cc2 1 CL10B104MB8NNNC Electro-_ SMD 0603 125°C T/R

Mechanics

Murata Cap Ceramic 0.001uF 50V C0G 5% Pad
3 1 CRMIBESCTHT02JA0TD Manufacturing SMD 0603 125°C T/R

KEMET Cap Ceramic 33pF 50V C0G 5% Pad SMD
C4 1 COBO3CI30SGACTU Corporation 0603 125°C T/R

KEMET Cap Ceramic 0.047uF 50V X7R 20% Pad
T COBOSCATSMORACAUTO Corporation SMD 0603 125°C Automotive TR

Samsung .

Cap Ceramic 0.1uF 50V X7R 20% Pad

C6 1 CL10B104MB8NNNC Electro-- SMD 0603 125°C T/R

Mechanics
Cc7 2 GRM32ER71E226ME15 Murata Cap Ceramic 22uF 25V 1210 125C

H o,

cs8 1 C1608C0G1H152J080AA TDK Cap Ceramic 0.0015uF 50V C0G 5% Pad

© 2018 Maxim Integrated. All rights reserved.

SMD 0603 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=x75
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=26236383
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_45438909
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_23863549
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24589217
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_42855590
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_45438909
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_53290242

maxim

integrated.
Cc10 1
C11 1
L1 1
R1 1
R2 1
R3 1
R4 1
R5 1
R6 1
R8 1

CL10A225MQ8NNNC

CL10B104MB8NNNC

SD43-142MLB

ERJ3EKF8061V

ERJ3EKF4021V

ERJ3EKF1072V

ERJ3EKF40R2V

ERJ3GEYJ203V

ERJ3GEYJ104V

ERJ3EKF10R0V

Simulation Results

Samsung
Electro-
Mechanics
Samsung
Electro-
Mechanics

Coilcraft

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

EE-Sim

Cap Ceramic 2.2uF 6.3V X5R 20% Pad

SMD 0603 85°C T/R

Cap Ceramic 0.1uF 50V X7R 20% Pad
SMD 0603 125°C T/R

Inductor 1.4uH 20% 34.2mOhm 5.5A Isat

5.8A Irms

Res Thick Film 0603 8.06K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 4.02K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 10.7K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 40.2 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 0603 100K Ohm 5%
0.1W(1/10W) £200ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 10 Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

DC-DC

AC Loop - Mon Nov 19 2018 10:51:32
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_45438980
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25076224
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_28482460
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_26979514
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Freguency (Hz)

Phase Margin: 64.28° at a crossover frequency of 115.3kHz
v
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maxim :
integrated. EE-Sim
DC-DC

Efficiency - Mon Nov 19 2018 10:51:32

EFFICIENCY_PLOT Default
32 1
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maxim :
integrated. EE-Sim

DC-DC
POWER LOSS PLOT Default
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Losses

Cin-ESR
Il Control MOSFET - gate charge
I Synchronous MOSFET - diode Vforward during dead time
Il Cout-ESR
I Control IC - quiescent
B Control MOSFET - Rds_on
Il Synchronous MOSFET - Coss
Il Control MOSFET - Coss
I Control MOSFET - switching
Synchronous MOSFET - diode reverse recovery
Synchronous MOSFET - Rds_on
I Lout-AC+DC
I Synchronous MOSFET - gate charge

Component Loss (W) % of total

© 2018 Maxim Integrated. All rights reserved.
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maxim

EE-Sim

DC-DC

integrated.
Component Loss (W) % of total
Cin - ESR 0.001187 0.3
Control MOSFET - gate charge 0.0165 3.8
Vioward qurng dead tme 00018 04
Cout - ESR 0.000057 0
Control IC - quiescent 0.00363 0.8
Control MOSFET - Rds_on 0.097808 22.8
Synchronous MOSFET - Coss 0.000882 0.2
Control MOSFET - Coss 0.000882 0.2
Control MOSFET - switching 0.056897 13.2
Synchronous MOSFET - Rds_on 0.03674 8.6
Lout - AC + DC 0.180471 42
E?gf;’:rc;heronous MOSFET - gate 0.0165 38
Total 0.429654 100

© 2018 Maxim Integrated. All rights reserved.
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maxim :
integrated. EE-Sim

DC-DC
Load Step - Mon Nov 19 2018 10:51:32
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maxim

integrated EE-Sim
DC-DC
SWITCHING Default
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EE-Sim
DC-DC

maxim
@ integrated.
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maxim

EE-Sim

integrated.
DC-DC
Start Up - Mon Nov 19 2018 10:51:32
INPUT Default
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maxim
integrated.
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EE-Sim

Default
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iegre EE-Sim

integrated.
DC-DC
Line Transient - Mon Nov 19 2018 10:51:32
INPUT Default
137 387 Legend
1254 355 B chos
10 - 3.5 W vin
754 345 A M voD
- 24 ' M icina
T 254 =335 i
3 254 2325
54 32-
754 3.15- .
404 31
4254 3.05- |
15 - 3 e e B B e S e
0 100u 300u 500u 700u 900u

Time (s)

© 2018 Maxim Integrated. All rights reserved.
Page 16 of 23



maxim

EE-Sim

integrated
DC-DC
SWITCHING Default
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Steady State - Mon Nov 19 2018 10:51:32
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OUTPUT Default
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