maxim
integrated.

Initial Design
1.0

Design Requirements

EE-Sim

DC-DC

Parameter Value
Maximum Input Voltage 42V
Minimum Input Voltage v
Nominal Input Voltage 24V
Input Steady-State Ripple 0.48V
Input Undervoltage Lockout Level 6.3V
Output Voltage 5V
Output Current 1A
Output Voltage Load Step Over/Undershoot 0.15V

Performance Priority
BOM Priority
Ambient Temperature

Output Soft Start Time
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Balance Efficiency and Size
Cost
25°C

0.0006s
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BOM
Ref Qty Part Number Manufacturer Description
Maxim 60V, 1A, Ultra-Small, High-Efficiency,
U1 1 MAX17502FATB+ Synchronous Step-Down DC-DC
Integrated
Converter
Cap Ceramic 2.2uF 50V X7R 10% SMD
C1 1 GRM31CR71H225KA88 Murata 1206 125C
Cap Ceramic 1uF 6.3V X7R 10% Pad
C2 1 CGB3B3X7R0J105K055AB TDK SMD 0603 125°C T/R
Murata Cap Ceramic 0.0033uF 25V X7R 10%
C3 1 GCJ188R71E332KA01D . Pad SMD 0603 Soft Termination 125°C
Manufacturing .
Automotive T/R
H 0,
ca 1 GRM31CR70J226KE19L Murata Cap Ceramic 22uF 6.3V X7R 10% SMD

1206 125C Embossed T/R
Inductor Power Shielded Wirewound 22uH
L1 1 VLP8040T-220M TDK 20% 100KHz Ferrite 2.5A 75mOhm DCR
Embossed Carrier T/R
Res Thick Film 0402 3.3M Ohm 1%
R1 1 RC0402FR-073M3L Yageo 0.063W(1/16W) £100ppm/°C Epoxy Pad
SMD T/R
Res Thick Film 0402 787K Ohm 1%
R2 1 ERJ2RKF7873X Panasonic 0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R
Res Thick Film 0402 10K Ohm 1%
R6 1 ERJ2RKF1002X Panasonic 0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R
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Component Loss (W) % of total
Inductor losses 0.08 12.7
Losses in IC 0.55 87.3
Total 0.63 100

© 2018 Maxim Integrated. All rights reserved.

Page 13 of 19



maxim

EE-Sim

integrated.
DC-DC
Line Transient - Fri Nov 16 2018 09:40:06
SWITCHING Default
f00mq 35 Legend
650m 4 30 WX
| IR
600m q 25
550m q _ 20
Z =
= i
5 500m 4 215
3 2
450mq 10
400m 1 5
350m 0
SElilm = -5 1 T 1 T 1

0 100w 300u

© 2018 Maxim Integrated. All rights reserved.

200u

Time (s)

Page 14 of 19



maxim :
integrated. EE-Sim

DC-DC
OUTPUT Default
L03.6m 5035 Lagend
L03.5mq 5034 Wour
B RESETE
503.4m | 5.033 B o
503.3mq 5032
2503 2m —%5.331
c [u]]
2 g
UJEEIE.‘Im -E 503
503m 4 5029
502.9m 4 5.028 1
502.8m 4 5027 1
532-"IT| = EHEE T T T T T T T T T ]
0 100u 300u 500u 700u 900u

Time (s)

© 2018 Maxim Integrated. All rights reserved.
Page 15 of 19



EE-Sim

maxim
integrated.
DC-DC
INPUT Default
30 1 Legend
EN_UVLO
25 - Wi
Ml vce
20 -
)
il
E“IS .
2
10 -
5
:I ] ] ] | | ] ] | 1
0 100u 300u 500u J00u 300u  Tm
Time (s)

© 2018 Maxim Integrated. All rights reserved.

Page 16 of 19



maxim .
integrated. EE-Sim
DC-DC
Steady State - Fri Nov 16 2018 09:40:06
SWITCHING Default

800m - 25 1 Legend
J50m 4 225 4 o
700m - 20 WL
650m 4 175 4
600m - 15

T 550m q =125 1

= i)

5500m1 2 10 -

3 T

O450mq = 7.5 1
400m - 5 -
350m - 2.5 7
300m [
250m - 2.5 7
Eililm = -5 T T T T

0 Tu 2u Ju

© 2018 Maxim Integrated. All rights reserved.

4y

Time (s)

Page 17 of 19



maxim :
integrated. EE-Sim

DC-DC
OUTPUT Default
S035m - 5.034 1 Legend
S034mq 5034 B vour
503.4m 5.033 1 B rESETE
5033m{  5.033 W out
S033m-q  5.032
- - |
%EUS.Em %5.332 |
§303.2m { 25031 1 .||
3 ﬁ ||
O503.1m { = 50311 |
031md 503 1] ',I
|
503m - 503 1 |
S03m 4 5.029
503m 4 5.028
SEIEEIm = 5325 T 1 1 T 1 T T 1
0 Tlu  2u u 4o Su u Ju Su

Time (s)

© 2018 Maxim Integrated. All rights reserved.
Page 18 of 19



EE-Sim

maxim
integrated.
DC-DC
INPUT Default
24 Legend
22 - EN_LWLO
a0 - W vin
Ml vce
18 -
E1Ei .
il
214 -
B
= 17 4
10 -
5 -
E -
"1' I | ] ] ] ] | | |
0 1u 2u au 4y Su Gu fu ou
Time (s)

© 2018 Maxim Integrated. All rights reserved.

Page 19 of 19





