maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Minimum Input Voltage 3V
Maximum Input Voltage 3.6V
Nominal Input Voltage 3.3V
Input Voltage Ripple 1%
Output Voltage 1 1.8V
Output Voltage 2 1.2V
Output Current 1 3A
Output Current 2 3A
Output Voltage Ripple 1 1%
Output Voltage Ripple 2 1%
Load Step Start Current 1 1.5A
Load Step Start Current 2 1.5A
Load Step Current 1 3A
Load Step Current 2 3A
Load Step Edge Rate 1 1A/us
Load Step Edge Rate 2 1A/us
Output Voltage Load Step Over/Undershoot 1 5%
Output Voltage Load Step Over/Undershoot 2 5%
Performance Priority Balance Efficiency and Size
BOM Priority Cost
Switching Frequency 1000Hz
Inductor Current Ratio (LIR) 1 0.3
Inductor Current Ratio (LIR) 2 0.3

© 2018 Maxim Integrated. All rights reserved.
Page 1 of 24



maxim
integrated.

EE-

Sim
DC-DC

Schematic
W
ViN C11 VDD H Gc1z
I g i i [ |
1IN s . WnF Ll 220nF
WIN r E?u?,é": ShonF = Vo oL : = 100eF T e
1.4mel T s L N2 ] ‘11-":‘”"an
" M1 1Nz | |
= B5T2 29 u
YOUT stz
WouT1 Lx2
ILaanz
Lokor c oo T R
1o T Eth 1 T @ 5SJFUF-|-
6T J_ PGENDA PGENDO2 J_ 3:
p{ém = . MAXEE33 - = PGND2
A Fa1 FB2 <
PGMND1
e L R B [ ra e mOg
10F 1.6nF 1 : 1.6nF | 1nF
. BODE
10.0kD) 47pF 33pF Rz 100k0
R 0.0k
4 95k Voo lu} i
= RS 2R§kn WZUG“EEE ?stz
PWRGD1 2 f 1
pwrcD1CF 10KE2 % FWRGD1 FWRGDZ i e DF"-\"FUGDE
EM1 EM2
et O3 e G BNz ez
R10 REFIN FSYNG o T (]:r?l‘:s
rerin OF—" LS REFIN FSYNG <
1.2k c13 L R8 =51 GHD SE52 10k
‘"F-'I'_ 1mn§ 881 | | \ 582
= 270 '-[' T FinF -
BOM
Ref Qty Part Number Manufacturer Description
U1 1 MAX8833 Maxim Dual, 3A, 2MHz Step-Down Regulator
Integrated
C1 3 GRM32EE70J476ME20L Murata Cap Ceramic 47uF 6.3V 1210 125C
Murata Cap Ceramic 0.1uF 50V X8L 10% Pad
Cc2 1 CCMIBBLETHTOAKASTD Manufacturing SMD 0603 150°C Automotive T/R
Cap Ceramic 0.0015uF 50V COG 5% Pad
C3 1 12065A152JAT2A AVX SMD 1206 125°C T/R
Cap Ceramic 47pF 100V C0G 5% Pad
c4 1 06031A470JAT2A AVX SMD 0603 125°C T/R
Murata Cap Ceramic 0.001uF 50V C0G 5% Pad
1 CRMIBESCTHT02JA0TD Manufacturing ~ SMD 0603 125°C T/R
Murata Cap Ceramic 0.1uF 50V X8L 10% Pad
1 COMTEBLETHI0AKASTD Manufacturing  SMD 0603 150°C Automotive T/R

© 2018 Maxim Integrated. All rights reserved.

Page 2 of 24


http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=b&uic=en-US&pn=x114
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=26236392
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_41481723
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24639238
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_23864691
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_41481723

maxim

integrated.
C7 2
C8 1
C9 1
C11 1
C12 1
C13 1
Cc21 3
Cc22 1
C23 1
C24 1
C25 1
C26 1
Cc27 3
C28 1
C29 1
C33 1
L1 1
L2 1
R1 1
R2 1
R3 1
R4 1
R5 1
R6 1

GRM32ER71E226ME15

06035C272KAT2A

GCM188L81H104KAS57D

GCM188L81H104KA57D

GCM188R71E224KA55D

GRM1885C1H102JA01D

GRM32EE70J476ME20L

GCM188L81H104KA57D

C1608C0G1H152J080AA

06031A330FAT2A

GRM1885C1H102JA01D

GCM188L81H104KA57D

GRM32ER71E226ME15

06035C333KAT2A

GCM188L81H104KAS57D

GRM1885C1H102JA01D

VLP8040T-1RON

VLP8040T-1RON

ERJ3EKF1002V

ERJ3EKF4991V

ERJ3EKF6811V

ERJ3EKF5110V

ERJ3GEYJ103V

ERJ3GEYJ203V
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Manufacturing
Murata
Manufacturing
Murata
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Murata

Murata
Manufacturing

TDK

AVX

Murata
Manufacturing
Murata
Manufacturing

Murata

AVX

Murata
Manufacturing
Murata
Manufacturing

TDK

TDK

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

EE-Sim

Cap Ceramic 22uF 25V 1210 125C

Cap Ceramic 0.0027uF 50V X7R 10% Pad
SMD 0603 125°C T/R

Cap Ceramic 0.1uF 50V X8L 10% Pad
SMD 0603 150°C Automotive T/R

Cap Ceramic 0.1uF 50V X8L 10% Pad
SMD 0603 150°C Automotive T/R

Cap Ceramic 0.22uF 25V X7R 10% Pad
SMD 0603 125°C Automotive T/R

Cap Ceramic 0.001uF 50V C0G 5% Pad
SMD 0603 125°C T/R

Cap Ceramic 47uF 6.3V 1210 125C

Cap Ceramic 0.1uF 50V X8L 10% Pad
SMD 0603 150°C Automotive T/R

Cap Ceramic 0.0015uF 50V COG 5% Pad
SMD 0603 125°C T/R

Cap Ceramic 33pF 100V COG 1% Pad
SMD 0603 125°C T/R

Cap Ceramic 0.001uF 50V C0G 5% Pad
SMD 0603 125°C T/R

Cap Ceramic 0.1uF 50V X8L 10% Pad
SMD 0603 150°C Automotive T/R

Cap Ceramic 22uF 25V 1210 125C

Cap Ceramic 0.033uF 50V X7R 10% Pad
SMD 0603 125°C T/R

Cap Ceramic 0.1uF 50V X8L 10% Pad
SMD 0603 150°C Automotive T/R

Cap Ceramic 0.001uF 50V C0G 5% Pad
SMD 0603 125°C T/R

Power Inductors 1uH

Power Inductors 1uH

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

Res Thick Film 0603 4.99K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 6.81K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 511 Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 10K Ohm 5%
0.1W(1/10W) £200ppm/°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 10K Ohm 5%

DC-DC
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R9 1
R10 1
R11 1
R21 1
R22 1
R23 1
R24 1
R25 1
R26 1

ERJ3GEYJ103V

ERJ3GEYJ122V

ERJ3GEYJ100V

ERJ3EKF1002V

ERJ3EKF1002V

ERJ3EKF8661V

ERJ3EKF2800V

ERJ3GEYJ103V

ERJ3GEYJ203V

Simulation Results

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

EE-Sim

DC-DC

0.1W(1/10W) £200ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 1.2K Ohm 5%
0.1W(1/10W) +200ppm/°C Pad SMD
Automotive T/R

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

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

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

Res Thick Film 0603 8.66K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 280 Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

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

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

AC Loop - Wed Nov 21 2018 16:17:05
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Efficiency - Wed Nov 21 2018 16:17:05

EFFICIENCY_PLOT Default
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POWER_LOSS PLOT

EE-Sim

Default

1 T T e e T T T

900m 1

800m 1

700m 1

§00m 1

500m

Powwar Loss (W)

400m

300m 1

200m

100m

Losses

Vin=33V, Vout1 =18V
Vin=33V, Voutz =12V

Component
© 2018 Maxim Integrated. All rights reserved.

Loss (W)

Ch 1 Control MOSFET - Rds_on
Il Ch 2 Control MOSFET - Rds_on
I Ch 1 Cout-ESR
B Ch 1 Control MOSFET - gate charge
B Ch 1 Control MOSFET - switching
I Ch 1 Lout-AC +DC
Il Ch 2 Control MOSFET - switching
I Ch1Cin-ESR
B Ch2Cin-ESR
Ch 2 Freewheeling diode - Vforward
Ch 1 Freewheeling diode - Vforward
B Ch 2 Control MOSFET - Coss
I Ch 2 Control IC - quiescent
Bl Ch2 Cout-ESR
B Ch 1 Control IC - quiescent
B Ch2lout-AC+DC

% of total

DC-DC

Page 11 of 24


http://maxim.transim.com/pwm2/#
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integrated. EE-Sim
DC-DC

Ch 1 Control MOSFET - Rds_on 0.108814 6.3
Ch 2 Control MOSFET - Rds_on 0.072389 4.2
Ch 1 Cout - ESR 0.000112 0
Ch 1 Control MOSFET - gate charge 0.0165 1
Ch 1 Control MOSFET - switching 0.0495 2.9
Ch 1 Lout-AC + DC 0.132626 7.7
Ch 2 Control MOSFET - switching 0.0495 2.9
Ch 1 Cin-ESR 0.003123 0.2
Ch2Cin-ESR 0.002916 0.2
Ch 2 Freewheeling diode - Vforward  0.668182 38.7
Ch 1 Freewheeling diode - Vforward  0.476508 27.6
Ch 2 Control MOSFET - Coss 0.000882 0.1
Ch 2 Control IC - quiescent 0.00132 0.1
Ch 2 Cout - ESR 0.000097 0
Ch 1 Control IC - quiescent 0.00132 0.1
Ch 2 Lout-AC +DC 0.123507 7.2
Ch 1 Control MOSFET - Coss 0.000882 0.1
Ch 2 Control MOSFET - gate charge 0.0165 1
Total 1.724677 100

© 2018 Maxim Integrated. All rights reserved.
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