maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Min. Input Voltage 3.2V
Max. Input Voltage 3.4V

Typ. Input Voltage 3.3V
Input Voltage Ripple 1V
Output Voltage 1.2V
Output Current 5A
Output Voltage Ripple 1V

Load Step Start Current 2.5A
Load Step Current 5A
Performance Priority Balance Efficiency and Size
BOM Priority Cost
Switching Frequency 500000Hz
Inductor Current Ratio (LIR) 0.3
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BOM
Ref Qty Part Number Manufacturer Description
Maxim High-Efficiency, 10A, PWM Internal-
vt 1 MAXBSEEET ¥ Integrated Switch Step-Down Regulator
Cap Ceramic 0.047uF 25V X7R 5% Pad
C1 1 06033C473JAT2A AVX SMD 0603 125°C T/R
Cap Ceramic 0.0018uF 50V X7R 10%
C2 1 CCO0603KRX7R9BB182 Yageo Pad SMD 0603 125°C T/R
Cap Ceramic 0.0022uF 50V X7R 10%
T COASEZXTRIHZ22KO80AA DK Pad SMD 0603 125°C Automotive T/R
Cap Ceramic 12pF 100V C0G 5% Pad
C5 2 06031A120JAT2A AVX SMD 0603 125°C T/R
C6 3 GRM32EC70J107ME15L Murata Cap Ceramic 100uF 6.3V 1210 125C
Cap Ceramic 0.022uF 100V X7R 10%
Cc7 1 C1608X7R2A223K080AA TDK Pad SMD 0603 125°C T/R
Murata Cap Ceramic 4.7uF 16V X5R 10% Pad
ce 1 CRMIBERETCATSKAAID Manufacturing ~ SMD 0603 85°C T/R
Murata Cap Ceramic 0.0033uF 50V COG 5%
10 1 COMTEESCTHIS2IATED Manufacturing Pad SMD 0603 125°C Automotive T/R
C11 5 GRM32EE70J476ME20L Murata Cap Ceramic 47uF 6.3V 1210 125C
0,
L1 y MSS1038-102NLB Coilcraft Inductor 1uH 30% 5.4mOhm 13A Isat
10A Irms
Res Thick Film 0603 7.5K Ohm 1%
R1 1 ERJ3EKF7501V Panasonic 0.1W(1/10W) £100ppm/°C Pad SMD
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Automotive T/R
Res Thick Film 0603 7.5K Ohm 1%
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R2 1
R3 1

R4 1
R6 1
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R14 1
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Simulation Results

Panasonic

T
Electronics

Panasonic

Panasonic

Panasonic

Panasonic

Panasonic

Yageo

Panasonic

EE-Sim

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

Res Thin Film 0603 549 Ohm 5%
0.1W(1/10W) +50ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 15K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 105K Ohm 1%
0.1W(1/10W) £100ppm/°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 100K 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 2.46 Ohm 5%
0.1W(1/10W) £200ppm/°C Epoxy Pad
SMD Automotive T/R

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

DC-DC

Efficiency - Mon Jan 07 2019 10:09:37
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Component Loss (W)

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

% of total

DC-DC
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Component Loss (W) % of total
Cin - ESR 0.006942 1.3
Control MOSFET - gate charge 0.00825 1.6
Vioward aurng dead tme 0002 04
Cout - ESR 0.000272 0.1
Control IC - quiescent 0.00363 0.7
Control MOSFET - Rds_on 0.080622 15.5
Synchronous MOSFET - Coss 0.000441 0.1
Control MOSFET - Coss 0.000441 0.1
Control MOSFET - switching 0.071121 13.6
Synchronous MOSFET - Rds_on 0.141089 271

Lout - AC + DC 0.190236 36.5
E?gf;’:rc;heronous MOSFET - gate 0.00825 16

Total 0.521544 100
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Load Step - Mon Jan 07 2019 10:09:37
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