maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Min. Input Voltage 3.3V
Max. Input Voltage 3.8V
Nominal Input Voltage 3.6V

Input Voltage Ripple

Output Voltage Configuration

Output Voltage 1

Output Voltage Ripple 1

Output Current 1

Load Step Start Current 1

Load Step Current 1

Load Step Edge Rate 1

Output Voltage Load Step Undershoot 1
Output Voltage Load Step Overshoot 1
Output Voltage 2

Output Voltage Ripple 2

Output Current 2

Load Step Start Current 2

Load Step Current 2

Load Step Edge Rate 2

Output Voltage Load Step Undershoot 2
Output Voltage Load Step Overshoot 2
Performance Priority

BOM Priority
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1%
Resistor-Adjustable
1.25V

1%

1.5A

1.5A

0.75A

1A/us

1%

1%

1.8V

1%

1.5A

1.5A

0.75A

1A/us

1%

1%

Balance Efficiency and Size

Cost
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maxim

EE-Sim

DC-DC

integrated.
Parameter Value
Ambient Temperature 25°C

Method of Operation

Switching Frequency

Buck 1 Inductor Current Ratio (LIR)

Buck 2 Inductor Current Ratio (LIR)

Forced-PWM Mode

2.2MHz
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Operating Modm:

BOM

1. SKIF Mode « Conreot BYNC MO pin to GND of leawo unconnecied
2. FEWM Wigde - Connect SV KO pin to WIN
3. Extwrral PAAR - Connect SYRG D0 pin 1o srismal dock.

Mot 12 When Skip mode i selected. AC Laog simulion may 1 T e Losd Cuman i low snough o engaps EKp mede, bacause Skip modo is isienalio and Fare is i AC Lo 10 ma i,

Ref

U1

C1

Cc2

C3

CIN1

CIN2

Qty

Part Number

MAX20416ATGD/V+

NMC0402NPO910J50TRPF

CCO0603KRX7R6BB105

C0402C390J5GACTU

GRM32DR71A106KA01

GRM32DR71A106KA01
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Manufacturer

User-Defined

NIC
Components

Yageo

KEMET
Corporation

Murata

Murata

Description

IC

Cap Ceramic 91pF 50V C0G 5% Pad
SMD 0402 125°C T/R
Cap Ceramic 1uF 10V X7R 10% Pad
SMD 0603 125°C T/R
Cap Ceramic 39pF 50V C0G 5% Pad
SMD 0402 125°C T/R

Cap Ceramic 10uF 10V 1210 125C

Cap Ceramic 10uF 10V 1210 125C
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_30523475
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_24564353
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=25642951
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=25642951
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=25642968

maxim

integrated.
COUT1 2
COouT2 3
L1 1
L2 1
R1 1
R2 1
R3 1
R6 1
R7 1
R8 1
R9 1

Simulation Results

GRM32ER71A476KE15

CGASL1X7R0J226M160AC

XAL6030-561MEB

MLC7542-601MEB

ERJ3GEYJ203V

ERJ3GEYJ203V

ERJ3GEYJ100V

ERJ3EKF2492V

ERJ3EKF2002V

ERJ3EKF1132V

ERJ3EKF2002V

Murata

TDK

Coilcraft

Coilcraft

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

EE-Sim

Cap Ceramic 47uF 10V 1210 125C

Cap Ceramic 22uF 6.3V X7R 20%
SMD 1206 125C Plastic T/R

Ind Power Shielded 560nH 20%
100KHz 22A T/R

Inductor 600nH 20% 2.95mOhm 15.7A
Isat 21.9A Irms

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

Res Thick Film 0603 24.9K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 20K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 11.3K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 20K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

DC-DC

Efficiency - Tue Nov 20 2018 13:40:31

© 2018 Maxim Integrated. All rights reserved.
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=25642968
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maxim :
integrated. EE-Sim
DC-DC

EFFICIENCY Default
83 1

Legend

Buck 1 (Mout1 = 1.25Y)
M Buck 2 (vout2 = 1.8v)

FFWM Mode Efficiency (%)
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iegre EE-Sim

integrated.
DC-DC

TOTAL POWER LOSS Default
500m

Legend

450m M Buck 1 (voutt = 1.25v)
Buck 2 (Vout2 = 1.8V}
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© 2018 Maxim Integrated. All rights reserved.
Page 5 of 30



maxim :
integrated. EE-Sim
DC-DC

JUNCTION_TEMPERATURE Default
E- 5 El -

Legend

M Junction Te mperaturs
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EE-Sim
DC-DC

maxim
@ integrated.

ON-CHIP_POWER_LOSS

Default
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% of total
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Component
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maxim

EE-Sim

integrated.
DC-DC

Component Loss (W) % of total

E((;:‘Sasde:ime (Diode Conduction) 0.1386 151

HighSide MOSFET Losses 0.301812 32.8

No-Load quiescent current loss 0.00648 0.7

Other Losses 0.137259 14.9

Losses across Inductor 0.09156 9.9

LowSide MOSFET Losses 0.244621 26.6

Total 0.920332 100

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

DC-DC
Line Transient - Tue Nov 20 2018 13:40:31
INPUT Default
1.25 7 3.8 Lagend
19 375 M icini
M icinz
S00m- 365 Wey
_ - Wy
2 25mq < 38 WiPv2
= m
2 a
u:' 0 1 :1;3.55
-250m 35 1
500m A 345
-150m A 34 1
-1 = 335 T T T T 1 1 T 1 T 1
0 20u 60u 100u 140u 180u

Time (s)
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maxim :
integrated. EE-Sim

DC-DC
OUTPUT 2 Default
800m  1.798 - Legend
T00m 4 1.797 1 B our
500m 1.797 - M oaD:
500m+ 1797 M icour2
400m+4  1.797 1
T 300m- =1.796
- i
g 200m4 21798
3 T
O 100m 4 = 1.795
04 1798
A00m 4 1795
200m 4 1795
300m 4 1795
-4{|{|IT| = 1?95 | T T T T T T T T T ]
0 20u B0u 100u 140y 180y
Time (s)
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EE-Sim
DC-DC
Default
B /RESETH
B /RESET2
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iegre EE-Sim

integrated.
DC-DC
SWITCHING Default
127 4 Legend
1.1 1 35 | R
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maxim :
integrated. EE-Sim

DC-DC
OUTPUT _1 Default
B00m-  1.253 egend
700md 1253 Bvour
800m- 1253 B icouTt
500m<  1.253 - M iLoAD1
400m- 12521
T 300m- =1252
§ 200m 1 %1.252
S 100mq 21252
04 1252
A00m 4 1251
200m4 1251
300mq 1251
400w+ 15— T

0 20u 60u 100u 140u 180u

Time (s)
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maxim :
integrated. EE-Sim

DC-DC
Steady State - Tue Nov 20 2018 13:40:31
INPUT Default
RE 15 1 Legend
1 367 M cint
300m 3.6 B o
500m - 35 A IPV1
700m - 3.5 Hry
2 60m ] o 36 :*ﬂhI
= 500m - 135991 IFy2
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Time (s)
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maxim :
integrated. EE-Sim

DC-DC
OUTPUT 2 Default
800m - 1.797 1 Legend
700m 7 1.787 1 Hvou
B00mq  1.797 1 M LoaD2
S00m - 1.796 - W icourz
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Time (s)
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EE-Sim
DC-DC

Default

IC

maxim
@ integrated.

Legend

W syNG

__|__

B /RESETY
B /RESET?

3
251
2
151
T

L) =BEIEs,

1.25u 1.75u 2.25u
Time (s)

730n

230n

0
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maxim :
integrated. EE-Sim

DC-DC
SWITCHING Default
137 47 Legend
1.2 - 35— T T T Bue
114 ;- W Lx
WL
11 2.3 1 WL
EEIEI:]m - E 2
= i}
0 800m - E]‘ 1.5 1
3 I
“700mq & 1
600m - 500m -
500m - 0
400m - 500m 1
SEIUm = -1 T T T T T T T T T
0 250n 750n 1.25u 1.75u 2250

Time (s)
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mfexg”tr’gted .. EE-Sim
DC-DC
OUTPUT _1 Default
800m -  1253- egend
00m4  1252- Bvour
600m-4 1252 B coutt
S00m 4 1.252 - M iLoAD1
400m- 1252
T 300m- =1.252-
§ 200m 1 %1.252 -
S 100mq 212521
04 1252
A00m {1252
200m{  1252-
300m -  1251-
400m 4 1251 —_—

0 230n 130n 1.25u 1.75u

© 2018 Maxim Integrated. All rights reserved.

Time (s)
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maxim

integrated. EE-Sim
DC-DC
Start Up - Tue Nov 20 2018 13:40:31
INPUT Default
127 Legend
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Time (s)
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maxim :
integrated. EE-Sim
DC-DC

OUTPUT_2 Default
800m -

700m
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300m -
400m -

Legend
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Time (s)

© 2018 Maxim Integrated. All rights reserved.
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EE-Sim
DC-DC
Default
Legend
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maxim
integrated.

SWITCHING

EE-Sim

DC-DC

Default
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maxim :
integrated. EE-Sim
DC-DC

OUTPUT_1 Default
300m

800m
700m
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500m
400m A
Z 300m
5 200m
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Legend

W youti
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Time (s)

© 2018 Maxim Integrated. All rights reserved.
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maxim

EE-Sim

integrated
DC-DC
Load Step - Tue Nov 20 2018 13:40:31
INPUT Default
47 3.6 Legend
337 36 W cin
3 - 3.5 W icinz
PV
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o 0
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Time (s)
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Page 24 of 30



maxim

integrated. EE-Sim
DC-DC
OUTPUT 2 Default
1759 182 - Legend
195 - M LoaD2
. M icout2
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EE-Sim
DC-DC

Default

IC

maxim
@ integrated.

Legend
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iegra EE-Sim

integrated.
DC-DC
SWITCHING Default
47 4 Legend
3.5 1 3.5 B
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maxim

integrated. EE-Sim
DC-DC
OUTPUT _1 Default
1754 1.265 - Legend
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maxim EE-Sim

integrated.
DC-DC

AC Loop - Tue Nov 20 2018 13:40:31

BODE1 Default

009 70- Legend
180 1 60 - M Loop_Gaint
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Phase Margin (output #1): 60.96° at a crossover frequency of 63.5kHz
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maxim EE-Sim

integrated.
DC-DC
BODE2 Default
2009 70- Legend
180 1 6l - .L:u:up_GainE
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Phase Margin (output #2): 67.08° at a crossover frequency of 69kHz
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