100 WIE#tigR RIS /N v U EHE|
H7YULXFaL—4NCV881930
E~R—RELEYT7 LU RBEE

TN D6290/ D ON Semiconductor®

Bz www.onsemi.jp
KV 77 L AFFH TR, APy 7 a2 e —FNCV
881930 & 4{# ™40 V NF v > 3 /LMOSFET NVMFS5C460NL % )27 L RERET

R— R L L72100 WHEM RN 7 B H 7 ) ¥ 2 L
—Z OBEWEELHERIZOVWTIH LET, KU 77 L A5G
TliE, BEWT Y r—3 g kST 52 EEH Y L ¥
L— 2 EOFEE R L, 2 hr—FNCV881930DHEHEIZ
DWTHEM LET,

B E D Z ORI AEAEN 72 AT AEFHICZEOE
BHL, VAT DB HES EB O LT & f/NRICIZ 5
ZEEEMELTOET,

ZOXREHNIEAR Y ) a—var Al L EERLTW
FJ 2%, NCV881930 - HHERBICBI T A bk L £,
INHOERITIE, HESNI-MHE, Kok L OvEEE R Y€
— R, JRWAJIEIPE, imEORE, SNEE, ISR A
—NRT T RTAN, WEAXT N7 LEE, KELER v 7
T RREREENET,

FHEERE
o EENHHHY 77 L ARG
o ASJEEHiPH6.0~16.0 VORI N 7 a3 —%

K40 VO ¥ — 7 EIE I %I
® 410kHzD A A v F o VTR EIZ X D8R oK1k
o (KF LB H AR Ny 7 22 /3—ZNCV881930 & 4fE D

40 V NF + > X*MOSFET NVMFS5C460NL
o 4JE/ N L b R

Tk Figure 1. Reference Design
Board Image

Table 1. SPECIFICATIONS TABLE

Device NCV881930
Application Automotive Pre-Regulator
Input Voltage 6Vto 16 V DC, 40 V Peak
Output Power Upto 100 W
Topology Synchronous Buck
Isolation Non-Isolated
Output Voltage 50V
Nominal Current 15.0A
20.0 A (Peak)
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Figure 3. Top Layer and Assembly Drawing Figure 4. Bottom Layer and Assembly Drawing
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Figure 5. Inner Top Layer Figure 6. Inner Bottom Layer
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Figure 7. Efficiency for 8.0, 12.0 and 16.0 V Input Voltage
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Z oML, FEPRE21°C, ATEEI2.0V,
A f7310.0 A (Figure 8) & 15.0 A (Figure 9) D555 D 5

WzazR L TWETS,
Component VIN=120V@ 10.0 A VIN=120V@ 15.0A
Controller 51.2°C 61.0°C
Upper FETs 74.4°C 87.4°C
Lower FETs 66.7°C 85.3°C
Inductor 58.0°C 80.5°C

Figure 8. Thermal Image at 10.0 A Load

Figure 9. Thermal Image at 15.0 A Load
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Figure 10. Transient Response on 20.0 A to 10.0 A Load Step Down and 10.0 A to 20.0 A Load Step Up
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B % Figure 11 & Figure 121278 L %97,

FREQUENCY RESPONSE

Input Voltage Output Current Bandwidth Phase Margin Gain Margin
120V 10.0A 39.2 kHz 90.1° -17.2dB
120V 20.0A 38.1 kHz 92.8° -15.3dB
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Figure 11. Frequency Response at 10.0 A Load
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Figure 12. Frequency Response at 20.0 A Load
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Table 212, X FE S E a7 ORI
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IRE BL O~ —Y T A RER R L X7,

WEIZIE, MEEDOR®TII v I arT bR
~v—ar T oY EIEIFICHAEDECHEALE
L7,

1x 100 nF, 50 V. 0603, X7R. #2324k
muRata GCJ188R71H104KA12D
2uFt7 v 7. 16V, 1210, X7R
muRata GCM32ER71C226ME19L

18 uF @ 5.0 Vdc, 2 mQ ESR @ 410 kHz
120 uER ) <~ —

Nichicon PCJOJ121MCL1GS

24 mQ ESR @ 100kHz

220 uF7R U < —

Nichicon PCJ0J221MCL1GS

15 mQ ESR @ 100 kHz

Table 2. MEASUREMENT RESULTS FOR VARIOUS OUTPUT CAPACITOR CONFIGURATIONS

Polymer: 220 uF, 6.3 V 2 1 0 # of caps
Polymer: 120 uF, 6.3V 0 0 3 # of caps
Ceramic: 22 uF, 16 V 1 1 1 # of caps
Output Ripple, peak-peak 145 162 96 [mV]
Output Ripple, peak-peak 2.90 3.24 1.92 [%]
Transient Response, peak-peak +147 -183/+157 -153/+137 [mV]
Transient Response, peak-peak 2.94 3.66/3.14 3.06/2.74 [%]
Bandwidth 38.1 66.6 345 [kHz]
Phase Margin 92.8 69.4 80.3 [°]
www.onsemi.jp
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Table 3. BILL OF MATERIALS
Designator Qty. Value Part Number Manufacturer Description Package
C2, C3, C4, 5 4.7 uF GCJ32ER71H475KA12 MuRata CAP, CERM, 4.7 uF, 1210
C8, C9 50V, £10%, X7R, 1210
Cs, C7,C11, 8 0.1 uF GCJ188R71H104KA12 MuRata CAP, CERM, 0.1 uF, 0603
C12, C16, 50V, £10%, X7R,
C21, C22, AEC-Q200 Grade 1,
C25 0603
C10 1 270 uF GYA1V271MCQ1GS Nichicon CAP, Conductive 10.3x10.3x10.3
Polymer Hybrid
Aluminum Electrolytic,
270 uF, 35V, £20%,
0.020 ©, 10x10.3 SMD
C13,C17 2 220 uF PCJ0J221MCL1GS Nichicon CAP, Conductive D6.3xL6.Q2
Polymer Aluminum
Capacitor 220 uF,
6.3V, £20%, 0.015 Q,
AEC-Q200 Grade 2,
SMD
C15 1 22 uF GCM32ER71C226KE19L MuRata CAP, CERM, 22 uF, 16 V, 1210
+10%, X7R, 1210
C18, C23, 4 1 uF GCJ188R71E105KA01D MuRata CAP, CERM, 1 uF, 25V, 0603
C24, C26 +10%, X7R, AEC-Q200
Grade 1, 0603
C20 1 100 pF GRM1885C1H101JA01D MuRata CAP, CERM, 100 pF, 0603
50 V, £5%, COG/NPO,
0603
D1 1 40V NRVBAF440T3G ON Semiconductor Diode, Schottky, 40V, SMA-FL
4 A, SMA-FL
FID1, FID2, 4 N/A N/A Fiducial mark. There is N/A
FID3, FID4 nothing to buy or mount.
J1, J4 2 ED120/2DS On-Shore Terminal Block, 5.08 mm, 2x1 5.08 mm
Technology 2x1, Brass, TH Terminal Block
J2, J3 2 61300311121 Waurth Elektronik Header, 2.54 mm, 3x1, Header,
Gold, TH 2.54 mm,
3x1, TH
L1 1 1.5 uH XAL7030-102MEB Coilcraft Inductor, Shielded, XAL7030
Composite, 1 uH, 21.8 A,
0.00455 Q, SMD
L2 1 1.3 uH XAL1580-132MEB Coilcraft Inductor, Shielded, 15.2x8x16.2
Composite, 1.3 uH, 46.7 mm
A, 0.00115 Q, SMD
Q1, Q2, Q3, 4 40 NVMFS5C460NLAFT1G ON Semiconductor MOSFET, N-CH, 40V, DFN5 5x6 mm
Q4 78 A, DFN5 5x6 mm
R1, R2, R8, 6 0 CRCWO06030000Z0EA Vishay-Dale RES, 0, 5%, 0.1 W, 0603 0603
R9, R13,
R15
R3, R5 2 0.003 ERJ-M1WTF3MOU Panasonic RES, 0.003, 1%, 1 W, 2512
2512
R4 1 0 CRCW25120000Z0EG Vishay-Dale RES, 0, 5%, 1 W, 2512
AEC-Q200 Grade 0,
2512
R7 1 1.00 CRCWO06031R0O0FKEA Vishay-Dale RES, 1.00, 1%, 0.1 W, 0603
0603
R10, R12 2 332 CRCWO0603332RFKEA Vishay-Dale RES, 332, 1%, 0.1 W, 0603
0603
www.onsemi.jp
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Table 3. BILL OF MATERIALS (continued)

Designator Qty. Value Part Number Manufacturer Description Package
R11, R14 2 10.0k CRCWO060310KOFKEA Vishay-Dale RES, 10.0 k, 1%, 0.1 W, 0603
0603
TP1, TP3 2 5000 Keystone Test Point, Miniature, Red Miniature
Red, TH Testpoint
TP2, TP6, 3 5001 Keystone Test Point, Miniature, Black Miniature
TP11 Black, TH Testpoint
TP7, TPS, 4 5002 Keystone Test Point, Miniature, White Miniature
TP9, TP10 White, TH Testpoint
U1 1 NCV881930MWO00R2G ON Semiconductor Low Quiescent Current QFNW-24
410 kHz Automotive
Synchronous Buck
Controller
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