maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Minimum Input Voltage 4.5V
Maximum Input Voltage 5.5V
Nominal Input Voltage 5V
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 5A/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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BOM
Ref Qty Part Number Manufacturer Description
Maxim High-Efficiency, 4A, Step-Down DC-DC
vt 1 MAXTS086EWET Integrated Regulator with Internal Power Switches
C1 2 GRM32ER71E226ME15 Murata Cap Ceramic 22uF 25V 1210 125C
Cap Ceramic 0.1uF 630V X7R 10% Pad
(07 1 C4532X7R2J104K230KA TDK SMD 1812 125°C T/R
Cap Ceramic 0.0068uF 100V X7R 10% Pad
C3 1 08051C682KAT2A AVX SMD 0805 125°C T/R
Cap Ceramic 0.01uF 250V X7R 10% Pad
C5 1 C2012X7R2E103K125AA TDK SMD 0805 125°C T/R
Cap Ceramic 33uF 16V X7R 20% SMD
C7 2 C4532X7R1C336M250KC TDK 1812 125C Plastic T/R
Cap Ceramic 150pF 16V X7R 10% Pad
C8 1 0201YC151KAT2A AVX SMD 0201 125°C T/R
Cap Ceramic 0.01uF 250V X7R 10% Pad
C10 1 C2012X7R2E103K125AA TDK SMD 0805 125°C T/R
Cap Ceramic 1uF 250V X7R 10% Pad SMD
C11 1 C5750X7R2E105K230KA TDK 2220 125°C T/R
0,
L1 1 CLEB045T-3R3N TDK Inductor 3.3uH 30% 19mOhm 3.1A Isat
3.5A Irms
R 1 TFCRO0603-10W-E- Venkel Res Thin Film 0603 19.6K Ohm 1%
1962FT 0.1W(1/10W) £25ppm/°C Pad SMD 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=x61
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_53380074
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24640200
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_53380163
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=5426137
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24547813
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_53380163
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_53380082
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=25186796
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_57064117
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E Res Thin Film 0603 10K Ohm 1%
R2 1 CPF0603F10KC1 Connectivit 0.063W(1/16W) +50ppm/°C Epoxy Pad
Y sMDTR
R3 1 TFCR0603-16W-E- Venkel Res Thin Film 0603 4.32K Ohm 1%
4321FT 0.063W(1/16W) +25ppm/°C Pad SMD T/R
T Res Thin Film 0603 10K Ohm 1%
R5 1 CPF0603F10KC1 Comnecivit 0.063W(1/16W) +50ppm/°C Epoxy Pad
Y sMDTR
T Res Thin Film 0603 10K Ohm 1%
R6 1 CPF0603F10KC1 Comnectivit 0.063W(1/16W) +50ppm/°C Epoxy Pad
Y sMDTR
Res Thick Film 0603 1 Ohm 1%
R7 1 CRLOBO3-FW-1ROOELF Bourns 0.1W(1/10W) £200ppm/°C Pad SMD T/R
Simulation Results
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_42792215
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_56960366
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_42792215
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_42792215
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25454542
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POWER _LOSS PLOT Default
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IQUT (A)
Losses

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

Component Loss (W) % of total
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Component Loss (W) % of total
Cin - ESR 0.00184 0.6
Control MOSFET - gate charge 0.0125 3.8
Vioward qurng dead tme | 0.0008 02
Cout - ESR 0.000036 0
Control IC - quiescent 0.0055 1.7
Control MOSFET - Rds_on 0.06378 19.3
Synchronous MOSFET - Coss 0.001013 0.3
Control MOSFET - Coss 0.001013 0.3
Control MOSFET - switching 0.043103 13
Synchronous MOSFET - Rds_on 0.052726 15.9
Lout - AC + DC 0.123726 374
cS:g/;?rc;heronous MOSFET - gate 00125 38
Total 0.331036 100
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AC Loop - Mon Nov 19 2018 11:14:08
BODE Default
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Line Transient - Mon Nov 19 2018 11:14:08

Default

OUTPUT

1.787

1.783

1.2 7

800m

600m

] waung

ﬂ_

-200m -

S00u 700u 900u
Time (s)

300u

100u

!

© 2018 Maxim Integrated. All rights reserved.

Page 7 of 22



maxim

EE-Sim

integrated
DC-DC
SWITCHING Default
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IC Default
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INPUT Default
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Steady State - Mon Nov 19 2018 11:14:08
OUTPUT Default
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SWITCHING Default
157 107 Legend
149 94— sas L
134 3 - MesT
ML
1.2 1 71
1.1 1 5
< 1 2 5
I mul
U; 900m é 4
500m - 3
f00m-+ 27
600m - 11
500m o 04
4EIiIm = 1 T T 1 T T T T T T 1
0 1u Ju Su Ju Su

Time (s)

© 2018 Maxim Integrated. All rights reserved.
Page 12 of 22



iegre EE-Sim

integrated.
DC-DC
IC Default
5 I et — o N o A —_— S LE‘E‘EH{I
45 - COMP
W oD
4 7 s
1 Hre
- M rGoC
"N EN
o
3
:'i; 25
2 -
1.5 1
'I -
EEIiIm 1 T 1 T T T 1 T 1 1
0 Tu  2u Ju  du Su Bu Ju Su Qu  1du

Time (s)

© 2018 Maxim Integrated. All rights reserved.
Page 13 of 22



maxim :
integrated. EE-Sim

DC-DC
INPUT Default
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Start Up - Mon Nov 19 2018 11:14:08
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