maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value

Nominal Input Voltage 24V

Minimum Input Voltage 8V

Maximum Input Voltage 60V

Input Undervoltage Lockout Level 6V

Input Voltage Ripple 5%

Output Voltage 5V

Output Current 10A

Load Step Start Current 5A

Load Step Current 10A

Output Voltage Load Step Over/Undershoot 3%

Switching Frequency 350kHz

Mode of Operation PWM

Current Sensing Scheme External Resistor based
Soft Start Time 5ms

Performance Priority Balance Efficiency and Size
BOM Priority Cost

Capacitor Type Ceramic

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



maxim

integrated.

Schematic

EE-

Sim

DC-DC

MAX17557

maom

s
- Franon
[l
m
£
T

Ve Cofpebem

[V Wit i s

FedlLm e I VS (R
z For BT rlr--'w--qmww:\c;nsu p-m 10R#g ohra . 5ok siaz e pm-l:p--nmhu«:um 108t chn, o =
are: 5, G R0 7 e o, RI7 = 1 hrul PA moce is esabied

1. For NODE pin,

A L i figuind Ly (oddad

) G e (LWL BETIE. WOCKE| 1 YOG 5 GAD

ik o 108k bl Lk e Hmaied. i

WIEE (R = 1 ohee, AT = 18bieq avrd, DO mode s srabied: § cossscr

e 11 O FTE & 11y oo, 23 & 1 b Fuid b

rodn -
| g nl-x-:a a et

BOM
Ref Qty Part Number Manufacturer Description
u1 1 MAX17557 User-Defined IC
. Cap Ceramic 1uF 10V X7R 10% Pad
C19 1 LMK212B7105KD-T Taiyo Yuden SMD 0805 125°C T/R
Cap Ceramic 10uF 16V X7R 20%
C20 1 C3216X7R1C106M160AC TDK Pad SMD 1206 125°C T/R
Cap Ceramic 0.033uF 16V X7R 10%
C21 1 0603YC333KAT2A AVX Pad SMD 0603 125°C T/R
Cap Ceramic 0.022uF 100V COG 5%
C22 1 CGA6L2C0G2A223J160AA TDK Pad SMD 1210 125°C Automotive
TR
Cap Ceramic 220pF 50V C0G 5%
Cc23 1 06035A221JAT2A AVX Pad SMD 0603 125°C T/R
Cap Ceramic 0.001uF 25V X7R 10%
C24 1 CC0201KRX7R8BB102 Yageo Pad SMD 0201 125°C T/R
Cap Ceramic 0.001uF 100V X7R
C25 1 C1608X7R2A102K080AA TDK 10% Pad SMD 0603 125°C T/R
1 0,
C31 1 0805YC334KAT2A AVX Cap Ceramic 0.33uF 16V X7R 10%
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TDK
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Fairchild
Semiconductor
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NIC
Components
Stackpole
Electronics,
Inc

Panasonic

Panasonic

Panasonic

Panasonic

Ohmite

Panasonic

Panasonic

Panasonic

EE-Sim

Cap Ceramic 2.2uF 100V X7R 10%
SMD 1210 125C Bulk

Cap Ceramic 4.7uF 100V X7R 10%
SMD 2220 125C Plastic T/R

Cap Aluminum 22uF 12.5V 20% (7.3
X 4.3 X1.9mm) SMD 0.03 Ohm
1600mA 105C Embossed T/R

Cap Ceramic 68uF 6.3V 1812 85C

Cap Ceramic 2.2uF 16V 1210 125C

Diode Switching 100V 0.5A 2-Pin
DO-213AA T/R

Inductor 3.7uH 20% 3.1mOhm 14A
Isat 16.58A Irms

Trans MOSFET N-CH 100VDS
11mOhm@4.5V 10mOhm@6V 23nC
10.75nC 2.79nF 0.469nF 150°C 81A
104W 1.2°C/W 1.1mm 33.7mm*"2 8-
PQFN (5x6), Power56

Trans MOSFET N-CH 80VDS
9.5mOhm@4.5V 8.6mOhm@6V
24nC 13.5nC 2.43nF 1.18nF 150°C
60A 69.4W 1.8°C/W 1.14mm
43.3mm"2 PowerPak SO-8L

Res Metal Strip 2010 0.0055 Ohm
5% 1.5W £50ppm/°C Pad SMD T/R
Res Thick Film 0805 2.21 Ohm 1%
0.125W(1/8W) £200ppm/°C Pad
SMD Automotive T/R

Res Thick Film 0603 95.3K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0805 18.2K Ohm 1%
0.125W(1/8W) £100ppm/°C Pad
SMD Automotive T/R

Res Thick Film 0603 5.23K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0805 52.3K Ohm 1%
0.125W(1/8W) +100ppm/°C Pad
SMD Automotive T/R

Res Thick Film 500K Ohm 5% 1.5W
+50ppm/°C Pad SMD

Res Thick Film 0402 133K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 10K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 10M Ohm 5%
0.1W(1/10W) -400ppm/°C to
150ppm/°C Pad SMD Automotive
T/R

Res Thick Film 0402 1 Ohm 5%

DC-DC
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0.1W(1/10W) -100ppm/°C to
600ppm/°C Pad SMD Automotive
TR

Res Thick Film 0603 10M Ohm 5%
0.1W(1/10W) -400ppm/°C to
150ppm/°C Pad SMD Automotive
TR

Res Thick Film 0402 1 Ohm 5%
0.1W(1/10W) -100ppm/°C to
600ppm/°C Pad SMD Automotive
T/R

Res Thick Film 0603 10M Ohm 5%
0.1W(1/10W) -400ppm/°C to
150ppm/°C Pad SMD Automotive
TR

Res Thick Film 0402 1 Ohm 5%
0.1W(1/10W) -100ppm/°C to
600ppm/°C Pad SMD Automotive
TR

DC-DC

Efficiency - Tue Nov 20 2018 09:10:47
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Component Loss (W) % of total
Other Losses 0.55 13
Losses in IC 0.14 3.3
High-side FET Conduction Loss 0.11798 2.8
Reverse Recovery Loss 0.37 8.7
Inductor Losses 1.19 28
Low-side FET Conduction Loss 0.88 20.7
High-side FET Switching Loss 0.997704 23.5

Total 4.245684 100
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