OB fior 6V500mA Adapter Design

General Design Specification :

AC Input Range 85-264Vac

DC Output 6V, 500mA

Max Ripple 200mVp p

No Y-CAP design

Meet EPA2.0

Surge (IEC61000-4-5) 2.5KV

6V/50mA@0.3W load with more than 60% efficiency
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1. Specification
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Description Symbol Min Typ Max | Units Comment
Input
Voltage \AIN 85 264 Vac 2 Wire
Frequency fLINE 47 50/60 63 Hz
No-load Input Power (264Vac) 0.15 wW
Output
Output Voltage vouT 6.0 V
Output Current IoUT 0.5 A
Output Ripple Voltage VL 200 mVe p Measured at the End of DC Output cable

Total Output Power

Output Power Pour 3 w
Over Current Protection louT_max 0.7 A
Efficiency n 70 % Measured at the end of PCB (Ta =25 C)

Environmental

Conducted EMI Meets CISPR22B / EN55022B

Surge Immunity IEC61000-4-5 Up to 2.5KV

Safety Designed to meet IEC950, UL1950 Class Il

Ambient Temperature Tams 0 40 ° C | Free convection, sea level
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2. Schematic

F

L1

iWatt

ol o7
I3R/IN NOOT oo SRIDG-04
L O AWy G Bl (J6v,500mA
LB . C4 R17
D7 WYY 1 00pF 470R
TNA00T 4. 7K RS ::C3 F
470K F
R0 0 220p
é é 1.EM
o ot iy, T1-4 5
4007 s fos BEIR
s o R7 Y
= =
B, o, 2M RE A || R
I30R 5 | of vl R4
L3 5 | Bul 5KE
e 1ok | 23 e
oo7 — . R11 | = 4
] O YTV L g a4 0 % I
| 3 |
|
|
|
15 !
U1 % |
|
. 1698 05 | {JGND
a1 1 FEZ [
%5— TRUT Y
TSCI3003 CUTEL ge ¢+ |! S S
£ |
2 |
2
4 1 ISENSE J |
|
R18 Z1GND VSENSE 2
IRY 2
ol
T
e
ﬁ“_‘
o R4 §F€8
fEpF gka Trim
[Cv)

iWatt Confidential 3



3. PCB Board

Low Cost EE16
Transformer

Top Side

IW1696

Bottom Side
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4. Transformer Construction
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Instruction for start of first winding...

Core to be
SCHEMATIC - connected to Pin-1 Winding Start pin-2 &
10 ‘ O 9 End pin-1 in “Clockwise”
I o direction — looking from
: Pin 1/6 side of the Rotating directi
Primary 165T | 12T  Secondary  Bobbin. otating direction
| of winding machine
|
20 A | 08
60 |
L | PRI SEC
Bias 18T :
|
50 | o 8F
I - - -
40 | L Triple Insulated Wire ( Clockwise) o
. | 0.40mmx1 12T —Secondary 9S
Shield 8T :
[ |
50 | 4F o
5So
SFo ]
ELECTRICAL SPECIFICATIONS: 6S 0 e e
1. Primary Inductance (Lp) = 3.7mH @10KHz
2. Primary Leakage Inductance<90uH (Short pin8-9 & pin5-6)
3. Electrical Strength = 3KV, 50/60Hz,1Min 1F o 2UEW 0.17mmx1 41T — Primary (Clockwise)
MATERIALS: ]
1. Core: EE1614 (Ferrite Material TDK PC40 or equivalent) 2UEW 0.17mmx1 41T — Primary (Clockwise)
2. Bobbin : EE1614 Horizontal.
3. Magnet Wires (Pri) : Type 2-UEW
4. Magnet Wire (Sec) : Triple Insulated Wires 2UEW 0.17mmx1 41T — Primary (Clockwise)
5. Layer Insulation Tape :3M1298 or equivalent. ]
m . . . 28 O 2UEW 0.17mmx1 42T — Primary (Clockwise)
1. Connect core to pinl used tin wire
2. Cut Pin3, Pin4 and Pin10
3. Varnish the complete assembly
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ltem|Qty. Ref. Description Cost (US Cent) / unit | Sub-Total (Cent)

1 1 Fl 33R, 1W, Fusible Resistor (Wire round type)
2 1 L1 1mH, 0510, Difference Choke

3 1 L3 10uH, SMD-0805

4 1 R1 4K7, 5%, SMD-1206

5 4 | D1,D2, D3, D4 [1IN4007

6 2 Cl1,C2 4. TuF,400V,105deg(Low ESR Type)

7 1 R10 1.6M,5%,SMD-0805

8 2 R7,R11 2M,5%,SMD-0805

9 1 Ul iW1696, Off-line digital PWM Controller
10 [ 1 Q1 TSC13003, T0-92

11 | 1 D6 1IN4007G

12 | 1 R6 330R, 5%, SMD-1206

13 ] 1 R5 470K, 5%, SMD-1206

14 | 1 C3 220pF/500V, Ceramic Cap

15| 1 R16 3R9,1%,SMD-1206

16 | 1 R3 33K,1%,SMD-1206

171 1 R4 6K8&,1%,SMD-0603

18] 1 RS Trim,1%,SMD-0603

19 | 1 C8 68pF,16V,SMD-0603

20 | 1 C9 4. 7uF,50V,105deg(Low ESR Type)

21 | 1 D5 FR102

22 | 1 T1 EE16, Transformer

23 | 1 PCB 1. Omm, 94V0

24 | 1 D7 SR106-04 (ESD Type)

25 | 1 C4 100pF, 50V, SMD-0603

26 | 1 R17 470R, 5%, SMD-0805

27 | 1 C10 470uF, 16V, 105deg (Low ESR Type)

1

R14 5K6, 5%, SMD-0805
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6. Regulation, Ripple & Efficiency Measurement
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* Note: Output voltage measured at the end of PCB.

A4TN Pin Vour louT VRIPPLE Pour n ocCP Average | EPA 2.0
(Vac) (W) (V) (mA) (mVp_p) (W) (%) (mA) n(%) n (%)
0.025 6.00 O LS)
1.023 6.10 125 42 0.76 74.54
90 2.051 6.14 250 46 1.54 74.84 652 73.48
3.185 6.22 375 54 2.33 73.23
4.439 6.33 500 75 3.17 71.30
0.026 6.00 (0] 13
1.005 6.10 125 40 0.76 75.87
115 1.992 6.14 250 44 1.54 77.06 661 75.92 \
3.070 6.22 375 52 2.33 75.98 \
4.225 6.32 500 68 3.16 74.79 69.08
0.044 5.98 (0] 30
1.006 6.02 125 48 0.75 74.80 /
230 1.979 6.13 250 45 1.53 77.44 676 77.26 /
2.984 6.23 375 64 2.34 78.29
4.038 6.34 500 70 3.17 78.50
0.052 5.96 O 24
1.021 6.00 125 38 0.75 73.46
264 1.995 6.13 250 54 1.53 76.82 671 76.61
2.998 6.23 375 66 2.34 77.93
4.052 6.34 500 84 3.17 78.23
Vin(Vac) Vout (Vde) | Pout (W) | EFF%) |Ripple (mV)
4] B, 00 [, 30 T, Y6 2
115 B, 00 [, 30 T, 42 s
2.3l B, 00 [, 30 Bd, 44 i5
Lk B, 00 [, 30 B2, TE i

* Note: Power consumption load with 50mA is lower than 0.5W.
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7. No-Load Stand-by Power
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No-Load standby Power Consumption
60

O T T T T T T T T T T T T T T T T T
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Vin(Vac)
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8. Start-Up & Delay Time
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90V ¢, Full Load
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100V M 1.00s Chil 7 1.60V

Chi 500V [OE

Tek 1.00k3/;3
E
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Al 920ms
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1264V ¢, Full Load

ToeLay=920mS
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9. Shut Down & Hold up Time

Tek HITE 500 S;.;fsF 1 Acqs
-
E

1 i

Chi 500V

Tek HTTR 100 S.fsr
E

i

E 250V WM 5.008 Chi v 180V

Chi 500V

90V ¢, No Load
ThoLp_up=2.645

264V -, No Load
ThoLp_up=20.55

Tek Run: 10.0k5/sr
E

Chi 500V

Samplle

~T00 V

~MT0.0ms Chix 1.60V

Trio

]

'

750V M50.0ms Chi v 160V
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Al §.6ms
@: -13.0ms

90V ¢, Full Load

ThoLp_up=8.6mS

Al 156ms
@: —161ms

264V, Full Load
ThoLp_up=156mS




10. Output Voltage Rise Time
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11. AC Start-up Voltage

Tek Run: 10.0k5/sr sample [EEEH
N
E 1

i
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C2 RMS
64.8 V




12. AC Brown Out Voltage

No Load, Viy_grown_out =33.8Vac

i

Chi 5.00V  @EE 100V W 500ms Chi~x 1.60V

s

C2 RMS
33.8V

Chi 5.00vV  ®iH 100V  M50.0ms CA1\ 1.60V
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13. Q1 Waveform (Normal Operate)
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TeKSU.UMS/rs 62 Acqs
T
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eoay Test Condition:

ViN=264Vac, lout=500mA

. ) : Result:
moo e bl VDS_MAX:604V

Ainna Al i M]UUHS .(.Ihé:fu :5.8.8.\}'
[Ch3] 100V

TSC13003 Spec

Absolute Maximum Rating (Ta = 25°C unless otherwise noted)

Parameter Symbol Limit Unit
Collector-Base Voltage Veeo 700V v
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14. Conducted EMI (No Y-CAP)
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Test Conditions : Resistive Full load. Output Grounded.
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15. Radiated EMI
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230Vac/50Hz

COZ0.00MHz S50z
t+1.0dEwm

Limited Line

30M

Test Conditions : Resistive Full load.
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