maxim :
integrated. EE-Sim
DC-DC

Initial Design
1.0

Design Requirements

Parameter Value
Part Version MAX17505
Minimum Input Voltage 6.7V
Maximum Input Voltage 60V
Nominal Input Voltage 24V

Input Steady-State Ripple 0.5V

Input Undervoltage Lockout Level 5.9V
Output Voltage 5V

Output Current 1.7A
Output Voltage Load Step Over/Undershoot 0.15V

Performance Priority
BOM Priority

Mode of Operation
Switching Frequency
Ambient Temperature

Soft Start time
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Balance Efficiency and Size
Cost

PWM

512kHz

25°C

3ms

Page 1 of 23



maxim

EE-Sim

DC-DC

integrated.
Schematic
il ag;m EM_UVLO N VI N
' R1
RS BT 3.32Meqgf) {ICIN VIN
| o1
_l 39,2k ui | l:rl‘t?:-:nF
= 5 00mG
RT EN_UVLO VIN VIN_ VIN__ BST —=2x =
- SYNC BST
= —:[-‘35
MODE 100nF Py Ut
MODE LX_ NPP— +
C L L% gl.-lcll-‘mﬂ {H:QUT
= LOADT
e o Sur
<z _ MAX17505 fﬂ'ﬂf‘ﬂ
1 _I__ SGND LX_ = =
B — e g:?.rsm
|||—||—o‘i 55 RESET_ _EEEIB—U Voo F8
?gnF CF FB PGND__ PGND_ PGND 12-':5[1
L1 ] .
14.0k0
CF = _[
CH =
-------- Blodps e 1[F
- Decreaging he oulpul capacilance below recammended wallie mighl degrade the ansien] respanss of leop atability.
- i tha curer level {stamng cument for Lead Steps) s tao ow, AC, Steady State and Load Stap anatysas may fail whan PFM mode s salacted,
BOM
Ref Qty Part Number Manufacturer Description
Ul 1 MAX17505 Maxim MAX17505
Integrated
Cap Ceramic 1uF 100V X7R 10% SMD
C1 2 C3216X7R2A105K160AA TDK 1206 125C Plastic T/R
Cap Ceramic 2.2uF 10V X7R 10% Pad
Cc2 1 C1608X7R1A225K080AC TDK SMD 0603 125°C T/R
Cap Ceramic 0.015uF 25V X7R 10% Pad
C3 1 CGA2B2X7R1E153K050BA TDK SMD 0402 125°C Automotive T/R
C4 3 GRM32ER71E226ME15 Murata Cap Ceramic 22uF 25V 1210 125C
Cap Ceramic 0.1uF 16V X7R 10% Pad
C5 1 CGA2B1X7R1C104K050BC TDK SMD 0402 125°C Automotive T/R
Inductor Power Shielded Wirewound 10uH
L1 1 VLP8040T-100M TDK 20% 100KHz Ferrite 3.5A 38mOhm DCR
Embossed Carrier T/R
Res Thick Film 0603 3.32M Ohm 1%
R1 1 CRCWO06033M32FKEA Vishay 0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R
Res Thick Film 0603 866K Ohm 1%
R2 1 ERJ3EKF8663V Panasonic 0.1W(1/10W) £100ppm/°C Pad SMD
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Automotive T/R
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=3&l=b&uic=en-US&pn=x110
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=3&l=none&uic=en-US&pn=5790489
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=3&l=none&uic=en-US&pn=se_53290311
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=3&l=none&uic=en-US&pn=se_54499162
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=3&l=none&uic=en-US&pn=25642958
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http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=3&l=none&uic=en-US&pn=526531
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=3&l=none&uic=en-US&pn=se_25148319
http://maxim.transim.com/pwm2/txd/Transim.VPS.txd?f=link&disti=3&l=none&uic=en-US&pn=se_25398362
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Res Thick Film 0402 64.9K Ohm 1%
R3 1 ERJ2RKF6492X Panasonic 0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R
Res Thick Film 0402 14K Ohm 1%
R4 1 ERJ2RKF1402X Panasonic 0.1W(1/10W) £100ppm/°C Pad SMD
Automotive T/R
Res Thick Film 0402 39.2K Ohm 1%
R5 1 ERJ2RKF3922X 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
Simulation Results
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Component Loss (W) % of total
Inductor losses 0.2 18.7
Losses in IC 0.87 81.3
Total 1.07 100
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