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NCP1236 Notebook Adapter 85 - 265 Vac 19V 3.42 A Flyback

Table 1. 65 W AC-DC ADAPTER BOARD SPECIFICATIONS
Output power 65 w
Output voltage 19 \%
Output current 3.42 A
Minimum input voltage 85 \%
Maximum input voltage 265 \%
Average efficiency (as per ENERGY STAR 2.0 guidelines) > 87 %
No-load input power <100 mwW
Maximum output voltage ripple <200 mV
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Figure 1. Notebook Adapter Schematic
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Table 2. EFFICIENCY VERSUS OUTPUT POWER AND INPUT LINE VOLTAGE

Vin = 115 Vac/60 Hz
Pout/Poutmax [%] Pout [W] Pin [W] Efficiency [%]
100.2 65.10 72.95 89.24
75.4 49.02 54.64 89.71
50.8 33.05 36.63 90.22
25.1 16.34 18.11 90.22
10.4 6.76 7.58 89.19
5.3 3.46 3.94 87.81
1.6 1.02 1.24 82.12
0.8 0.51 0.68 75.61
Vin = 230 Vac/50 Hz
Pout/Poutmax [%] Pout [W] Pin [W] Efficiency [%]
100.1 65.05 71.85 90.55
75.4 49.01 54.24 90.36
49.9 32.44 35.90 90.36
25.1 16.34 18.16 89.97
10.4 6.76 7.75 87.24
5.3 3.46 4.09 84.61
1.6 1.01 1.33 76.60
0.8 0.51 0.73 70.27

Table 3. AVERAGE EFFICIENCY AND NO LOAD INPUT POWER

Input Line 115 Vac/60 Hz 230 Vac/50 Hz
Average Efficiency [%] 89.8 90.3
No Load Input Power [mW] 64.6 87.9
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Notebook adapter efficiency
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Figure 2. Efficiency versus Output Power and Input Line Voltage

Notebook adapter load regulation
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Figure 3. Load Regulation for Low and High Input Line
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Notebook adapter line regulation
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Figure 4. Line Regulation for High Output Loads
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Figure 5. Harmonic Components of the Input Current at 115 V/60 Hz Input and Fully Loaded Output
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Figure 6. Harmonic Components of the Input Current at 230 V/50 Hz Input and Fully Loaded Output
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Figure 8. Ripple at the Bulk Capacitor is 55 V at Full Load (3.5 A) and 85 V/50 Hz Input
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Figure 9. No Subharmonic Oscillations Appear under Full Load (3.5 A) and CCM Operation,
with D > 50%, 85 V/45 Hz Input
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Figure 10. The DCM Mode Starts at 1.85 A of Load Current at 85 V/50 Hz Input
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LeCroy
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Measure P1freqiC1) P2:duty(C3) P3:freqiC1) P4:top(C4) P5top(C2) PE:hase(C2)
value 59.140371kHz
status 'Y
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Figure 11. The Frequency Foldback Mode Starts at 1.58 A of Load Current at 85 V/50 Hz Input
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Figure 12. The Frequency Foldback is Finished at 0.27 A of Load Current at 85 V/50 Hz Input
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Measure P1freqiC1) P2:duty(C3) P3freq(C1) P41top(C4) P51op(C2) PEhase(C2)

value 66.851263 kHz

status 'y

10.0 ps/div] Sto
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Figure 14. The DCM Mode Starts at Full Load (3.5 A) at 230 V/50 Hz Input
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Measure P1:freq(C1) P2:duty(C3) P3freq(C1) Pdtop(Cd) PSiop(C2) P6:base(C2)

value 61.369589 kHz
status v

500 mVidiv 10.0 Vidiv]
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Figure 15. The Frequency Foldback Mode Starts at 2.5 A of Load Current at 230 V/50 Hz Input
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Figure 16. The Frequency Foldback is Finished at 0.53 A of Load Current at 230 V/50 Hz Input
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Figure 17. The Skip Mode Starts at 0.25 A of Load Current at 230 V/50 Hz Input
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Figure 18. The Load Transient Step from 20% of Load to 100% of Load at 85 V/50 Hz Input
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Figure 20. The Overcurrent Protection Timer Duration is 134 ms when the Adapter is
Overloaded to 6 A at 85 V/50 Hz input
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Figure 21. Adapter Start up at 85 V/50 Hz Input and 3.5 A Output Current Load

10.0 Widiv| 10.0 Vidiv 0 Vidiv]
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Figure 22. Brown Out Protection Reaction when the RMS AC Input Voltage
Steps Down from 85 V to 66 V under 1 A Output Current Loading
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Figure 23. The Soft Start at 85 V/50 Hz Input with 5.5 A Output Current Loading
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Figure 24. Frequency Deviation of the Frequency Jittering
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Figure 25. Detail of the Output Voltage Ripple and Voltage Across Secondary Winding
of Transformer at 85 V/50 Hz Input with 3.5 A Output Current Loading (the ringing is
caused by the secondary diode reverse recovery)
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Figure 28. Component Placement on the Bottom Side (Bottom View)
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Table 4. BILL OF MATERIALS

Figure 29. Bottom Side (Bottom View)

Toler- Manufacturer Part
Designator Qty Description Value ance Footprint Manufacturer Number
C1 1 Electrolytic 47 uF/0 vV 20% Radial Koshin KLH-050V470ME110
Capacitor
C100, C103 2 Ceramic 100 nF 10% 1206 Kemet C1206C104K5RAC
Capacitor
C101, C104 2 Ceramic NU 1206 - -
Capacitor
C102, C106 2 Ceramic 1.0nF 10% 1206 Kemet C1206C102K5RAC
Capacitor
C105, C107 2 Ceramic 33 nF 10% 1206 Kemet C1206C333K5RAC
Capacitor
c2 1 Ceramic 5.6 nF/630 V 5% Radial TDK FK20C0G2J562J
Capacitor Corporation
C3 1 Ceramic 1.2 nF/630 V 5% Radial TDK FK26C0G2J122J
Capacitor Corporation
CB1 1 Bulk Capacitor 100 uF/400 V 20% Through Hole United EKXG401ELL101MMN3S
Chemi-Con
COuUT1, 3 Electrolytic 470 uF/25 V 20% Radial Panasonic - ECA-1EHGA4T71
COuUT2, Capacitor ECG
COUT3
CX1, CX2 2 Suppression 100 nF 10% Through Hole Epcos B32922C3104K
Film Capacitors
CY1, Cy2, 3 Ceramic 2.2 nF/X1/Y1 20% Disc - Radial Murata DE1E3KX222MA5B
CY3 Capacitor
D1 1 Standard 1N4007 DO41-10B ON 1N4007G
Recovery Semiconductor
Rectifier
D100, D102, 7 Standard MRA4007T3G SMA ON MRA4007T3G
D103, D104, Recovery Semiconductor
D105,D108, Rectifier
D109
D101, D107 2 Diode MMSD4148 SOD123 ON MMSD4148T3G
Semiconductor
D106 1 Zener diode MMSZ15 5% SOD123 ON MMSZ15T3G
Semiconductor
D2 1 Diode Schottky NTST30100S TO220 ON NTST30100SG
150 V15 A G Semiconductor
F1 1 Fuse 1.6A Through Hole Schurter Inc 0034.6617
(MST ser.)
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Toler- Manufacturer Part
Designator Qty Description Value ance Footprint Manufacturer Number
IC1 1 Programmable TL431 - TO-92 ON TL431BCLPG
Precision Semiconductor
Reference
IC100 1 SMPS NCP1236B65 - SOIC-08 ON NCP1236BD65R2G
Controller Semiconductor
L1 1 Inductor 744 841 414 - 744 841 414 Wiirth 744 841 414
Elektronik
L2 1 Inductor 2x20 mH/2 A B82734W Epcos B82734W2202B030
L3 1 Inductor 10 uH 10% DR0810 Coilcraft DR0810-103L
L4 1 Inductor 744 841 330 - 744 841 330 Wiirth 744 841 330
Elektronik
NTC 1 Sensing NTC 330 kQ 5% Disc - Radial Vishay NTCLE100E3334JB0
Thermistor
OK1 1 Optocoupler PC817 - 4-DIP Sharp PC817X2J000F
Q1 1 N MOSFET SPP11N60C3 - TO220 Infineon SPP11N60C3
Transistor
R1 1 Resistor 4.7 MQ 5% Axial Lead Welwyn VRW37-4M7JI
Through Hole,
High Voltage
R100, R101 2 Resistor SMD 2.7 kQ 1% 1206 Rohm MCR18EZHF2701
R102 1 Resistor SMD 33 kQ 1% 1206 Rohm MCR18EZHF3302
R103, R117 2 Resistor SMD 2.2 Q 1% 1206 Rohm MCR18EZHFL2R20
R104 1 Resistor SMD 2.2 kQ 1% 1206 Rohm MCR18EZHF2201
R105 1 Resistor SMD 8.2 kQ 1% 1206 Rohm MCR18EZHF8201
R106 1 Resistor SMD 6.2 kQ 1% 1206 Rohm MCR18EZHF6201
R107, R108, 4 Resistor SMD 1.0Q 1% 1206 Rohm MCR18EZHFL1R00
R111, R113
R109 1 Resistor SMD 3.9 kQ 1% 1206 Rohm MCR18EZHF3901
R110 2 Resistor SMD 5.6 kQ 1% 1206 Rohm MCR18EZHF1001
R112 2 Resistor SMD 1.0 kQ 1% 1206 Rohm MCR18EZHF1001
R114 1 Resistor SMD 22 Q 1% 1206 Rohm MCR18EZHF22R0
R115 1 Resistor SMD 680 Q 1% 1206 Rohm MCR18EZPF6800
R116 1 Resistor SMD 10 kQ 1% 1206 Vishay MCR18EZHF1002
R2 1 Resistor 22Q 1% 0207 Vishay MBB02070C2208FRP00
R3, R4 2 Resistor 330 kQ 1% 0207 Vishay HVR2500003303FR500
R5 1 Surge B72210P2301 20% Disc - Radial Epcos B72210P2301K101
protecting K101
varistor
R6 1 Resistor 15 Q 1% 0207 Vishay MRS25000C1509FRP00
R7 1 NTC NU - Disc - Radial - -
Thermistor
RD100, 3 Resistor SMD 820 kQ 1% 1206 Rohm MCR18EZHF8203
RD101,
RD102
TR1 1 Transformer KA5038-BL - KA5038-BL CoilCraft KA5037-BL
X1 1 Terminal Block, CTB5000/2 - W237-102 Cadem EI CTB5000/2
2 Way
X2 1 Terminal Block, CTB5000/3 - W237-113 Cadem EI CTB5000/3

3 Way
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