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DESIGN NOTE
Table 1. DEVICE DETAILS
Device Application Input Voltage Output Power Topology 1/O Isolation
NCP1219B, Smart Meters, 60 to 300 Vac 6 W Nominal Buck Converter Non-isolated
NCP431, Electric Meters
NDDO5N50

Characteristic

Output Specification

Output Voltage

12 vdc +1%

Ripple

100 mV p/p @ Full Load

Nominal Current

500 mA Continuous

Max Current

1.0 A Maximum (10 Second Surge)

Min Current

Zero

PFC (Yes/No)

No, (Pout < 25 W)

Efficiency 77% at Nominal Load @ 120 Vac
Inrush Limiting/Fuse Inrush Resistor (R1)
Operating Temp. Range 0 to +60°C
Cooling Method/Supply Orientation Convection
Signal Level Control None
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CIRCUIT SCHEMATIC
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Efficiency vs Load (NCP1219 Buck)
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Figure 2. Full Load Output Ripple
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Figure 1. Efficiency Plots at 120 Vac and 230 Vac
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Figure 3. Hold-up Time at 100 Vac with Cy |k = 94 nF
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Figure 4. Hold-up Time at 230 Vac with Cy |k = 94 nF
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Figure 5. EMI Profile — Peak (Blue) and Average (Red) Plots
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BILL OF MATERIALS

Table 2. BILL OF MATERIALS FOR 12 Vout, 6 W NCP1219 OFF-LINE BUCK CONVERTER

Manufacturer Substitution
Designator Qty Description Value Tolerance Footprint Manufacturer Part Number Allowed
Q1 1 Mosfet - 5A, 500V DPAK ON Semiconductor NDDO5N50Z No
NDDO5N50Z
D1 1 Diode - 60 Hz, 1A 1kv SMA ON Semiconductor MRA4007 No
D3 1 Diode — Ultra Fast 2 A, 600V SMC ON Semiconductor MURS260 No
Recov
D4 1 Diode — Ultra Fast 1A, 600V SMA ON Semiconductor MURA160T3
Recov
D2 1 Signal Diode 100 mA, 100 V SOD-123 ON Semiconductor MMSD4148A No
Z1 1 Zener Diode - 15V 1WwW,15V Axial Lead TBD 1N4744A
U3 1 Programmable Zener 25V SOIC8/S0T2 ON Semiconductor NCP431A No
3
u2 1 Optocoupler CTR>/=0.5 4-pin Vishay or NEC SFH6156A—4 or Yes
PS2561L-1
Ul 1 Controller - 65 kHz SOIC8 ON Semiconductor NCP1219BD65 No
NCP1219BD65
TVS1 1 Voltage Suppressor TBD (optional) Axial Lead; ON Semiconductor TBD - optional
LS = 0.8,
Fat Leads
Cc1 1 “X" Cap, Box Type 100 nF, X2 LS =15 mm Rifa, Wima TBD Yes
C2,C3 2 Electrolytic Cap 47 uF, 400 V 10% LS =7.5mm, UCC, Panasonic TBD Yes
D =16 mm
c9 1 Ceramic Cap, 1nF 50V 10% 1206 AVX, Murata TBD Yes
Monolythic
C4, C7, 3 Ceramic Cap, 100 nF, 50 V 10% 1206 AVX, Murata TBD Yes
C10 Monolythic
C5 1 Ceramic Cap, 100 pF, 50 V 10% 1206 AVX, Murata TBD Yes
Monolythic
c8 1 Electrolytic Cap 47 uF, 25 vdc 10% LS =2.5mm, UCC, Panasonic TBD Yes
D =6.3mm
C6 1 Electrolytic Cap 1000 uF, 16 V 10% LS =5 mm, UCC, Panasonic TBD Yes
D =125mm
R1 1 Resistor, 5 W, Wire 51Q,5W 10% LS =7.5mm, Ohmite, Dale TBD Yes
Wound D=7mm
R4, R5, 4 Resistor, 1/4 W SMD 10 kQ 1% SMD 1206 AVX, Vishay, Dale TBD
R11, R12
R7A, R7B 2 Resistor, 1/4 W SMD 1.6 Q 1% SMD 1206 AVX, Vishay, Dale TBD Yes
R2, R3, R6, 4 Resistor, 1/4 W SMD 1kQ 5% SMD 1206 AVX, Vishay, Dale TBD Yes
R9
R8 1 Resistor, 1/4 W SMD 1.5kQ 5% SMD 1206 AVX, Vishay, Dale TBD Yes
R10 1 Resistor, 1/4 W SMD 39 kQ 1% SMD 1206 AVX, Vishay, Dale TBD
F1 1 Fuse, TR-5 Style 1A TR-5, Minifuse Yes
LS =5mm
L1 1 Inductor (EMI Choke) 1 mH, 600 mA Dia = 11 mm, Coilcraft RFB1010-102L Yes
LS =5 mm
L2 1 Buck Inductor - 390 uH, 1.3 A Axial Lead Coilcraft PCH-45X-394LT
390 puH LS=26mm,
Dia=11mm
Ji, J2 2 Screw Terminal LS=0.2" DigiKey #281-1435-ND Yes
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[1] ON Semiconductor data sheet for NCP1219 [3] ON Semiconductor Application Note AND8318/D.
controller in SOIC8 package.

[2] ON Semiconductor Design Notes DN0O6011/D,
DNO06037/D, DN06066/D.
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