Charger Design with IW1690

General Design Specification :
1. AC Input Range 90-264Vac
DC Output 5V, 0.65A(CC)
Max Ripple 200mVp p

No Y-CAP design.
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1. Specification iWatt
Description Symbol | Min Typ Max | Units Comment

Input
Voltage ViN 90 264 Vac 2 Wire
Frequency fLINE 47 50/60 63 Hz
No-load Input Power (264Vac) 0.3 W
Output
Constant Output Voltage Vout cv 4.75 5.00 5.25 V Measured at the end of Cable

Voltage | Qutput Current | lout cv 0 0.8 A
Constant Output Voltage | Vour cc <20 \?Sfaegneding on battery Vv \')/clnilrt]a\é%w 's dependence of Vec supply

Current

Output Current lout_cc 0.60 0.65 0.70 A
Measured at the End of DC Output cable
Output Ripple Voltage VRIPPLE 200 mVp p | lour=0.9A @T,=25C
20 MHz Bandwidth
Output Ripple Current lrippLE 100 | mAp, | Measured at CC model,
Total Output Power
Continuous Output Power Pour 3.25 w
Over Current Protection louT_mAX 0.80 A Auto-restart
Efficiency 7 60 % :\:fi o r=egoaotrﬁ/rl(.JI (OTfAP=CzBé \é"; "9
Environmental
Conducted EMI Meets CISPR22B / EN55022B
Designed to meet IEC950, UL1950
Safety
Class

Ambient Temperature Tams 0 40 ° C | Free convection, sea level
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No Snubber, No Y-cap




3. Circuit Board Photograph iWatt

Bottom side
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4. Transformer Design sk iWatt
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ELECTRICAL SPECIFICATIONS: J 1.8mm
1. Primary Inductance (Lp) = 2.7mH @10KHz 2UEW 0.14mmx1 47T — Primary
2. Primary Leakage Inductance (Lk)< = 100uH @10KHz
3. Electrical Strength = 3KV, 50/60Hz,1Min(pins2~3 to pins 9,10) )
2UEW 0.14mmx1 47T — Primary
MATERIALS: J
1. Core : EE16 (Ferrite Material TDK PC40 or equivalent) 1(S)O 2UEW 0.14mmx1 47T — Primary
2. Bobbin : EE16 Horizontal.
3. Magnet Wires (Pri) : Type 2-UEW 4 (F)o
4. Magnet Wire (Sec) : Triple Insulated Wires J
5. Layer Insulation Tape :3M1298 or equivalent. 3(S) © 2UEW 0.17mmx2 20T — Bias
FINISHED
1. Cut remained of Pin7,9 after wires termination

2. Varnish the complete assembly




5. Bill of Material

Item Qty. Ref. Description [ Cost (US Cent) / unit Sub-Total (Cent)
1 1 U1 iW1690-1, Off-line digital PWM Controller, SOP-8
2 1 C1 2.2uF, 400V, E-CAP
3 1 C2 4.7uF, 400V, E-CAP
4 1 C10 470uF, 6.3V, Low ESR E-CAP
5 1 C3 150pF, 100V, X7R, SMD-0805
5 1 C5 100pF, 50V, NPO, SMD-0603
6 1 C6 470pF, 50V, NPO, SMD-0603
7 1 C8 47pF, 50V, NPO, SMD-0603
8 1 C9 10uF, 50V, Low ESR E-CAP, 5x11.5
9 4 D1,D2,D3,D4 [1N4007, Rectifier Diode, DO-41
10 1 D5 HER102, Fast Rectifier Diode
11 1 D6 SR240, Schotkky Diode
12 1 F1 10Q, Fuse Resistor, 1W
13 1 L1 1mH, Filter Inductor
14 1 Q1 STBV42,Transistor,

15 1 R1 4.7KQ +5 7, SMD-0603
16 1 R10 1.2MQ +1 %, SMD-1206
17 1 R11 1.0MQ +1 %, SMD-1206
18 1 R2 1Q +5 9, SMD-0805

19 1 R14 1.2KQ 5, SMD-0805
20 1 R12 3.9Q 11, SMD-0805
21 1 R3 15KQ £54,, 1/8W

22 1 R4 3.9KQ +1 %, SMD-0603
23 1 R5 10KQ £5 %, SMD-0603
24 1 R6 68KQ +5 7, SMD-0603
25 1 R9 1.5KQ +59,, SMD-0603
26 1 R7 Trim,SMD-0805

27 1 R8 Trim, SMD-0603

28 1 T EE1614, Transformer
29 1 Z1 15V.DO-35

30 1 J1 USB (Aseries)

iWatt




6. Regulation, Ripple and Efficiency Measurement

iWatt

VIn Pin Vour Tout VRIPPLE Pout n oCP LrrepLe Pix_s/c |Average CEC
(Vac) (nax) Standard

(W) (V) (mA) (mVp-p) (W) (%) (A) mAp_p (mW) n (%) n (%)
0. 07 5. 10 0 12 Meet CEC
1. 05 5.09 150 38 0.76 0.73 .

90 2. 08 5. 09 300 70 1.53 0.73 0. 65 29. 20 40 0.73 With !Ot of
3.17 5.11 450 84 2.30 0.72 margins !
4.29 5.12 600 116 3.07 0.72 P
0. 08 5.09 0 14
1. 09 5.09 150 47 0.76 0.70

115 2.09 5.10 300 72 1.53 0.73 0. 66 31. 60 53 0.73
3. 11 5.11 450 84 2. 30 0.74 N
4.15 5.12 600 100 3. 07 0.74 M 0. 60
0.14 5.10 0 18 )
1. 27 5.09 150 50 0.76 0. 60 /

230 2. 17 5.10 300 66 1.53 0.71 0. 68 27.70 113 0.69 ]
3. 21 5. 11 450 86 2. 30 0.72
4.11 5.12 600 102 3.07 0.75
0.16 5. 10 0 18
1. 35 5.09 150 50 0.76 0. 57 \

264 2. 26 5. 10 300 70 1.53 0. 68 0. 68 30. 00 123 0. 67
3.28 5.11 450 86 2. 30 0.70
4. 20 5.12 600 100 3. 07 0.73

Note: 1,0utput voltage measured at end of PCB
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7. Output VI Characteristics iWatt
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Note: 1,0utput voltage measured at end of PCB




8. Operation waveforms | iWatt
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9. Vcc Waveform
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10. Vsense Waveform iWatt
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11. BJT waveforms
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12. Vec waveform iWatt
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Appendix — Simple Specification for used STBV42

Symbol Parameter Value Unit
VcEs Collector-Emitter Voltage (Ve = 0) 700 A"
VcEo Collector-Emitter Voltage (Is = 0) 400 A"
VEBO Emitter-Base Voltage (Ic = 0) A"

Ic Collector Current 1 A
lcm Collector Peak Current (tp < 5 ms) 2 A
s Base Current 0.5 A
lem Base Peak Current (tp < 5 ms) 1 A
Piot Total Dissipation at Tamp = 25 °C 1 W
Tstg Storage Temperature -65 to 150 °c
T Max. Operating Junction Temperature 150 °c




13. Start Up & Turn On Delay Time

1.00s

M S00ms

1A 3.88 S
: @ FF0ms

90Vac,No Load
TsT DELAY=3.88S

142 1.44 8
: @ 370ms

264V ac,No Load
Tst pELAY=1.44S

iWatt

143,928
1@: 920ms

90Vac,Full Load

| TsT DELAY=3.92S

1A 1.47 s
1@: 400ms

| 264V ac,Full Load
| TsT DELAY=1.47S
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14. OVP Performance
-(R4 is shorted, or R3is opened.)
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| Vmax_ovp=5.32V




15. AC Startup Voltage Characteristic
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16. AC Shutdown Voltage Characteristic iWatt

No Load, ViN_sHutbown =40.9Vac Full Load, Vin_sHutbown=75.0VAc
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17. Thermal Test iWatt
90Vac 264Vac
ltem
T(C) Tr(C) T(C) Tr(°C)
T1-W 68.0 17.9 65.8 24.5
T1-C 60.8 18.7 60.6 19.3
Q1 80.0 37.9 85.9 44.6
D6 71.6 29.5 71.1 29.8
C10 60.4 18.3 59.9 18.6
C2 58.1 16.0 55.6 14.3
U1 68 259 60.3 19.0
Ambient Temperature 421 41.3




18. Conducted EMI iWatt
230Vac/50Hz,Live 230Vac/50Hz,Neutral
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Test Conditions : Resistive Full load. Output Ungrounded.




19. Conducted EMI iWatt
115V ac/50Hz,Live 115V ac/50Hz,Neutral
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Test Conditions : Resistive Full load. Output Ungrounded.




