maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Minimum Input Voltage 6V
Maximum Input Voltage 18V
Nominal Input Voltage 14V
Input Voltage Ripple 1%

Output Voltage Control

Output Voltage

Output Current

Load Step Start Current

Load Step Current

Output Voltage Ripple

Output Voltage Load Step Over/Undershoot
Load Step Edge Rate
Performance Priority

BOM Priority

External Synchronization Enable
Switching Frequency

Inductor Current Ratio (LIR)

Ambient Temperature
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External Resistive Divider
5V

1A

0.5A

1A

1%

5%

5A/us

Balance Efficiency and Size
Cost

PV - FPWM Mode
2100000KHz

0.3

25°C
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SYNC IMPLEMENTATION
For inlernal clock frequency:
SYMC ted HIGH = FFWM
SYNC tied LOW = SKIP

Faor extemal clock frequency:
MODEL OMLY: float SYNG and enter desired frequency using FOSC paramater.
4No eme«nsl snume needed rar mm:lelj
PGP SIMLIL."LTIDN FNLURES

If current level (starting current for Load Slepsj Is toa low, AC, Steady State and Load Step anﬂlys.es may fail in SKIF mode.

i simulations may also fail in the Extended Inpul Voltage Range (VIN=18Y or appreaching dropout). For this range please see the datashes! for detalled description,

BOM
Ref Qty Part Number Manufacturer Description
U1 1 MAX20076ATCA User-Defined IC
Murata Cap Ceramic 0.1uF 10V X7R 20% Wide
c8 L LLLTBOR7IATOAMAOTL Manufacturing  Terminal SMD 0306 125°C T/R
. Cap Ceramic 1uF 10V X7R 10% Pad
CBIAS 1 LMK212B7105KD-T Taiyo Yuden SMD 0805 125°C T/R
Cap Aluminum Lytic 47uF 50V 20% (8 X
CIN1 1 511D476M050BB4D Vishay 12mm) Radial 3.5mm 0.004 Ohm
137mA 1000h 105°C Ammo
KEMET Cap Ceramic 1.8uF 25V X7R 10% Pad
CINZ 4 C1210CT85KSRACTU Corporation SMD 1210 125°C T/R
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_23864211
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_32184150
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_23376164
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_24614132

maxim

integrated.
CcouT 1 GCM32ER71A226KE12L
L1 1 VLP8040T-4R7M
R2 1 ERJ3EKF5603V
R5 1 ERJ2RKF2263X
R6 1 ERJ3EKF5602V
R8 1 ERJ2RKF1002X

Simulation Results

Murata

Manufacturing

TDK

Panasonic

Panasonic

Panasonic

Panasonic

EE-Sim

DC-DC

Cap Ceramic 22uF 10V X7R 10% Pad
SMD 1210 125°C Automotive T/R
Inductor Power Shielded Wirewound
4.7uH 20% 100KHz Ferrite 4.5A
25mOhm DCR Embossed Carrier T/R
Res Thick Film 0603 560K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0402 226K Ohm 1%
0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R

Res Thick Film 0603 56K 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

Steady State - Tue Nov 20 2018 13:21:11
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_31933595
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=526544
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25076905
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25076683
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_28861702
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=0&l=none&uic=en-US&pn=se_25455178
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Efficiency - Tue Nov 20 2018 13:21:11
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JUNCTION_TEMPERATURE_PLOT Default

i Legend

(L}
—
en

|

I

I

I

W Junction Termpersture

Ll
o=
1
I
I
I

.

A
il

ra
1=}
1
I
I
I

289 1

\

Juncticn Temperature per data sheat Theata-154 [C)]
ke
e
1

|

I
i
-

I

P
ca
e R —

4+t
—i ______I_____i_____l_____l____

100m200m300md 00ma 00 mG00m7 00ma 00mi
IOUT (A)

m

Losses

Dead Time (Diode Conduction) Losses
I HighSide MOSFET Losses
I No-Load quiescent current loss
Bl Other Losses
B Losses across Inductor
I LowSide MOSFET Losses

A
4

Component Loss (W) % of total

© 2018 Maxim Integrated. All rights reserved.
Page 14 of 24



maxim

EE-Sim

integrated.
DC-DC
Component Loss (W) % of total
E((;:‘Sasde:ime (Diode Conduction) 0.008644 36
HighSide MOSFET Losses 0.049735 20.6
No-Load quiescent current loss 0.0098 4
Other Losses 0.050445 20.8
Losses across Inductor 0.057017 23.6
LowSide MOSFET Losses 0.066376 27.4
Total 0.242017 100
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