iIW1782-05+iW636-08+iW671-00
for 2dW(S5V3A/8V3A/9V2.7A/12V2A) QC3.0
and PE+2.0 Design

General Design Specification:

AC Input Range 90-264Vac
DC Output 5V/3A,8V3A, 9V/2.7A, 12V/2A

Meet “75mW@5V” No-Load standby Power Consumption Requi
Meet “CoC_V5.0 Tier2” Requirement
Max Output Ripple & Noise < 100mV
Support QC3.0 and PE+2.0 protocol
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Warning

Warning

This evaluation board is powered either by the AC mains voltage or a low AC or DC voltage. When powered by the AC mains voltage,
the evaluation board generates non-insulated high voltages on exposed pins and pads on both the top and bottom of the PC board.
Contact with these may produce electrical shock, burn, and/or fire hazards, resulting in risk of property damage, personal injury,
and/or death. When the design indicates isolation, the output(s) is electrically isolated from the AC mains input voltage.

When the evaluation board is powered, never touch the board or its electrical circuits since they may be operating at high
voltages that can cause an electrical shock hazard.

WORKAREAAND PERSONAL SAFETY

This board should be used in a test area/laboratory specifically designed and designated for working with, and evaluating high-voltage electrical devices. Only trained
and qualified professional personnel with experience, knowledge and training in the use of high-voltage electrical circuits should use this evaluation board. Trained
personnel must use required personal protective equipment and required laboratory equipment when working with the evaluation board.

The professional personnel operating this evaluation board and the test area/laboratory in which it is operated must be qualified according to the local regulations,
guidelines and labor laws applicable to working with non-isolated mains voltages and high voltage circuits.

An isolated housing is highly recommended when using this evaluation board.
Use this evaluation board at your own risk.

TO BE USED FOR EVALUATION PURPOSES ONLY
This board is intended for evaluation purposes only and not intended for commercial use in an end product. Any other use is strictly prohibited by Dialog
Semiconductor.

NOT AGENCY APPROVED
This evaluation board has not been agency tested or approved for safety, technical performance, and/or regulatory requirements, such as electromagnetic
interference or other technical regulatory or safety requirements.
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1. Specification

Description Symbol Min Typ Max Units Comment
Input ~ _..,W
Voltage Vin 90 264 Vac 2 Wire
Frequency fLine 47 50/60 63 Hz
No-load Input Power (230Vac) 75 mW Measured under 5V output
Output
Output Voltage Vour 4.85 5.1 5.35 \% Measured at the end of USB-A
Output Current lout 0 3 A
5VI3A Over Current Protection locp 3.4 A
Ripple & Noise VRIPPLE 100 mVe_pr | Note1
Average Efficiency n 81.84 % Refer to CoC_V5_Tier2
Output Voltage Vour 8.55 9.00 9.45 \% Measured at the end of USB-A
Output Current lout 0 2.7 A
9V2.7A Over Current Protection locr 3.0 A
Ripple & Noise VRIPPLE 100 mVe_pr | Note1
Average Efficiency n 86.86 % Refer to CoC_V5_Tier2
Output Voltage Vour 11.4 12.0 12.6 \% Measured at the end of USB-A
Output Current lout 0 2.0 A
12V2A Over Current Protection locp 2.3 A
Ripple & Noise VRIPPLE 100 mVe_pr | Note1
Average Efficiency n 86.80 % Refer to CoC_V5_Tier2
Environmental
Conducted EMI Meets CISPR22B / EN55022B Output (-) is floating
Safety Designed to meet IEC60|$|350, UL1950 Class
Ambient Temperature Tams 0 40 °C Free convection, sea level

Note1: Add 0.1uF Ceramic capacitor and 10uF E-cap at the end of connector and set oscilloscope at 20MHz bandwidth.
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2. Schematic
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4. Bill of Material

Item Qty. Ref. Description
1 1 U1 iWw 1782-05, Off-line Digital PSR & PWM & VMS Col . SOIC-8
2 1 u3 PC817,LTV-1007,SMD-4 -
3 1 us1 iWw636-08,SOT23-6
4 1 us2 iW671-00, SR & AVP controller, MSOP-8
5 1 F1 T2.5A250V, Fuse ,4*8
6 1 RT1 NTC,5D-5
7 1 L1 50uH,CM-inductor, Core:8*4*3,B29, Wire: 0.35mmX10Ts
8 1 L2 180uH,DM-inductor, Core: 6*10, Wire: 0.28mmX88Ts
9 1 D1 S2MF, 2A1000V,Fast Recovery Rectifier (Trr=500ns), SMD
10 4 D3,D6,D7,D8 GS2MF,2A/1000V, Rectifier Diode,SMD
11 3 D4,D5,D51 1N4148, Fast Rectifier Diode,, SMD-323
12 1 D9 SRGC10DH, 1A200V, Fast switching diode(Trr=150nS), SMD-1206S
13 1 zZ1 ZVS,18+5%V,SMD-123
14 1 Q1 SIFS8NB5E, 8A650V,TO-262
15 1 Q2 DMZB6005, 12mA 600V, Depletion Mode Mosfet, SOT23,ARK
16 1 Q3 BC817,NPN Transistor, SOT23
17 1 Q51 DMZ1521E 150mA150V, Depletion Mode MOSFET, SOT23,ARK
18 1 Q52 SR-MOSFET,MTDO11N10RQ8,SOIC-8
19 1 T PQ2006 Transformer Vertical Type
20 3 CE1,CE2,CE3 15uF, 400V, Low-ESR E-Cap, ®10mm X 13mm
21 1 CE51 470uF,16V, Solid-Cap, ULR 6.3*11, % A1 37
22 1 CE52 330uF,16V, Solid-Cap, ULR 6.3*11, 3 1} 3%
23 2 C1.,C2 1nF, 250V, X7R, SMD-0805
24 1 c4 47pF, 50V, X7R, SMD-0603
25 1 C5 470pF, 50V, X7R, SMD-0603
26 1 Cc7 4.7uF, 50V, X7R, SMD-1206
27 2 C8,C53 4.7uF, 25V, X7R, SMD-0805
28 1 c9 10pF, 1000V, X7R, SMD-1206
29 2 C51,C55 1nF, 50V, X7R, SMD-0603
30 1 C52 100nF, 50V, X7R, SMD-0603
31 1 C54 47nF, 50V, X7R, SMD-0603
32 1 CYy1 68pF,Y-Cap
33 2 R2,R3 200KQ +5%, SMD-1206
34 1 R7 1MQ +5%, SMD-1206
35 2 R8,R9 200Q +5%, SMD-1206
36 1 R10 100Q +1%, SMD-0603
37 2 R11,R18 10KQ +5%, SMD-0603
38 3 R13,R14,R21 2.0Q +1%, SMD-1206
39 1 R12 1.5K0+5%, SMD-0603
40 1 R16 3.9KQ +1%, SMD-0603
41 1 R17 39KQ +1%, SMD-0603
42 1 R19 20 +5%, SMD-0603
43 1 R20 11KQ *+1%, SMD-0603
44 1 R51 33Q +5%, SMD-0805
45 1 R52 3KQ+5%, SMD-1206
46 1 R53 330KQ+5%, SMD-0603
47 1 R54 68Q +5%, SMD-1206
48 1 R55 330Q +5%, SMD-0603
49 1 R56 10Q +5%, SMD-0603
50 1 uUsB USB,Horizontal, 3A current
51 1 PCB Double Side Board, FR-4,48X37.5mm
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5. Transformer Drawing

SCHEMATIC

40— -

Rotating direction i
- i of winding machine
Winding Start pin-5& End

| 06 pin-1 in “Clockwise”
; direction — looking from
P 2 15T ®
rimary STs ° I bottom side of the Bobbin
10 |
Primary 1 33.5Ts : 5Ts Secondary
|
50 LB
20 o : o7 Bottom
13Ts I
. |
Bias/Forward X | Note: 7(F) 3
13Ts : + Dot (e) denote electrical 3Ts tape
30 Y | start. 4(F)
[ ] | .
+ Electrical start could be . .
Shielding 15Ts : different to Mechanical 1(S) 2UEW 0.3mmx1 15Ts — Primary2 (clockwise)
Vi | Winding start.
) an 2Ts tape
+ Core is connected to Pin- 3(S) 2UEW 0.3mmx1 15Ts — Shielding (Clockwise) X
4 by copper
¢ 3Ts tape
. Triple Insulated Wire
ELECTRICAL SEECIEICATIONS: G(S) 0.8mmX1 5Ts—Secondary (Clockwise)
1. Primary Inductance (Lp) =620+5%uH @10KHz
2. Electrical Strength = 3KV, 50/60Hz, 1Min(pins1~5 to pins A~B) 3(F) B 2Ts tape
)
MATERIALS: 3(S) 2UEW 0.18mmx1 13Ts — Forward (Clockwise) [X
) . . . ] lommx S — rForwar ockwise
1. Core : PQ2006(Ferrite Material JP95 or equivalent) 2(S) 2UEW 0.18mmx1 13Ts — Bias (Clockwise)
2. Bobbin :PQ2006,Vertical /
3. Magnet Wires (pri): Type 2-UEW €7 tere
4. Magnet wires(sec): Triple Insulated Wire 1(F) 2UEW 0.3mmx1 16Ts — Primary1 (clockwise)
5. Layer Insulation Tape :3M1298 or equivalent.
FINISHED : 5(S) 2UEW 0.3mmx1 17.5Ts — Primary1 (Clockwise)
1. Varnish the complete assembly
2. Core is connected to pin4 with copper PQ2006, the width of winding slot is 6.0mm
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6.1 Regulation and Efficiency Measurement

(@5V)

0 O RIPP 0 a{cC O
0.017 5.040 0.00 24
1.75 5.031 0.30 36 1.51 86.25
4.28 5.044 0.75 66 3.78 88.39
90 3.35
8.61 5.089 1.50 60 7.63 88.66 88.42
13.01 5.122 2.25 65 11.52 88.58
17.56 5.155 3.00 82 15.47 88.07
0.018 5.039 0.00 36
1.76 5.030 0.30 35 1.51 85.74
115 4.26 5.043 0.75 62 3.78 88.79 335
8.55 5.088 1.50 62 7.63 89.26 89.16
12.88 5.124 2.25 65 11.53 89.51
17.37 5.158 3.00 76 15.47 89.08
0.021 5.043 0.00 34
1.86 5.047 0.30 37 1.51 81.40
230 4.31 5.043 0.75 65 3.78 87.76 335
8.59 5.084 1.50 72 7.63 88.78 88.76
12.92 5.119 2.25 71 11.52 89.15
17.33 5.161 3.00 73 15.48 89.34
0.033 5.037 0.00 38
1.91 5.046 0.30 42 1.51 79.26
264 4.35 5.040 0.75 65 3.78 86.90 333
8.65 5.084 1.50 73 7.63 88.16 88.12
13.00 5.118 2.25 73 11.52 88.58
17.43 5.161 3.00 78 15.48 88.83

1. Minimum
Efficiency in
Active Mode at
10%

load of full rated
output current is
72.48%.

2. Minimum Four
Point (25%,
50%, 75% and
100%) Average
Efficiency in
Active Mode is
81.84%.

*Note: Output voltage is measured at the end of PCB.
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6.2 Regulation and Efficiency Measurement

(@8V)

O O RIPP O
0.050 8.068 0.00 20
2.84 8.057 0.30 43 242 85.11
6.90 8.078 0.75 50 6.06 87.80
90 3.33
13.74 8.122 1.50 57 12.18 88.67 88.29
20.68 8.147 2.25 74 18.33 88.64
27.85 8.175 3.00 95 24.53 88.06
0.052 8.068 0.00 23
2.83 8.056 0.30 46 242 85.40
115 6.85 8.078 0.75 57 6.06 88.45 3.33
13.66 8.121 1.50 56 12.18 89.18 89.22
20.43 8.149 2.25 67 18.34 89.75
27.42 8.180 3.00 86 24.54 89.50
0.058 8.063 0.00 20
2.9 8.055 0.30 47 242 83.04
230 6.89 8.075 0.75 70 6.06 87.90 3.33
13.66 8.116 1.50 53 12.17 89.12 89.36
20.35 8.146 2.25 68 18.33 90.07
2717 8.183 3.00 75 24.55 90.35
0.066 8.064 0.00 24
2.95 8.055 0.30 43 242 81.92
64 6.93 8.074 0.75 64 6.06 87.38 3.33
13.73 8.115 1.50 54 12.17 88.66 88.94
20.46 8.146 2.25 68 18.33 89.58
27.24 8.183 3.00 72 24.55 90.12

1. Minimum
Efficiency in
Active Mode at
10%

load of full rated
output current is
76.8%.

2. Minimum Four
Point (25%,
50%, 75% and
100%) Average
Efficiency in
Active Mode is
86.8%.

*Note: Output voltage is measured at the end of PCB.
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6.3 Regulation and Efficiency Measurement

(@3V) 7

O O RIPP O
0.068 9.080 0.000 20
2.90 9.063 0.270 40 2.45 84.38
7.01 9.082 0.675 48 6.13 87.45
90 2.99
13.90 9.115 1.350 50 12.31 88.53 88.26
20.87 9.145 2.025 65 18.52 88.73 '
28.07 0.183 2.700 93 24.79 88.33 1. Minimum
0.070 9.080 0.000 22 Efficiency in
2.90 9.060 0.270 40 2.45 84.35 Active Mode at
6.96 9.080 0.675 48 6.13 88.06 10%
115 2.99 load of full rated
13.80 9.110 1.350 54 12.30 89.12 .
89.13 output current is
20.64 9.144 2.025 66 18.52 89.71 26.86%.
27.67 9.186 2.700 65 24.80 89.64
0.074 9.070 0.000 20
2.97 9.060 0.270 40 2.45 82.36 2. Minimum Four
Point (25%
7. 9.078 0.675 63 6.13 87.54 ,
230 00 s 2.99  |50%, 75% and
13.82 9.110 1.350 52 .30 88.99 89.23 100%) Average
20.61 9.155 2.025 58 18.54 89.95 Efficiency in
27.42 0.184 2.700 70 24.80 90.43 Active Mode is
0.078 9.071 0.000 20 86.86%.
3.02 9.059 0.270 40 2.45 80.99
- 7.05 9.078 0.675 60 6.13 86.92 299
13.90 9.110 1.350 53 12.30 88.48 88.80
20.70 9.155 2.025 64 18.54 89.56 '
27.48 9.184 2.700 74 24.80 90.24

*Note: Output voltage is measured at the end of PCB.
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6.4 Regulation and Efficiency Measurement

(@12V)

O O RIPP O
0.150 12.120 0.000 16
3.02 12.100 0.200 30 242 80.13
7.09 12.118 0.500 44 6.06 85.46
%0 13.89 12.139 1.000 48 12.14 87.39 87.33 214
20.69 12.160 1.500 60 18.24 88.16
27.59 12.180 2.000 69 24.36 88.29
0.150 12.110 0.000 15
3.02 12.100 0.200 35 2.42 80.13
15 7.04 12.119 0.500 45 6.06 86.07 214
13.79 12.139 1.000 47 12.14 88.03 88.14
20.46 12.160 1.500 60 18.24 89.15
27.28 12.180 2.000 80 24.36 89.30
0.156 12.110 0.000 24
3.09 12.099 0.200 55 2.42 78.31
230 7.06 12.115 0.500 48 6.06 85.80 215
13.78 12.136 1.000 50 12.14 88.07 88.39
20.38 12.158 1.500 52 18.24 89.48
27.00 12.180 2.000 70 24.36 90.22
0.168 12.110 0.000 23
3.13 12.098 0.200 55 242 77.30
264 7.1 12.115 0.500 50 6.06 85.20 214
13.85 12.139 1.000 45 12.14 87.65 87.97
20.47 12.157 1.500 55 18.24 89.08
27.08 12177 2.000 75 24.35 89.93

1. Minimum
Efficiency in
Active Mode at
10%

load of full rated
output current is
76.80%.

2. Minimum Four
Point (25%,
50%, 75% and
100%) Average
Efficiency in
Active Mode is
86.80%.

*Note: Output voltage is measured at the end of PCB.
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7. Output VI Characteristics

VIN=90VAc/60HzZ T VIN=264VAc/50Hz
2V/ ij . . . . . . 2V/Div

: C(é)nstaént :

[ .
I .

"l T 28 27A3A 0BADV]

@ Stma—a @ ST T (- s
Note:

1) Output voltage is monitored at end of PCB

2) The CDC (Cable Drop Compensation) is configured to 150mV at 5V level.
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8. Turn-on Delay Time

90Vac, No Load 90Vac, Full Load
Tst_peLar=0.244S Tst_pDeELAY=0.384S
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o e _ _ _ : _ _ 0 ) _ _
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: : m
‘ ‘ " ‘ o
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N I | | | | | )
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N ol e N F M |
A A R Rl 1
i b i i i | | I I |
I | I I | |
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9.1 One-time DLR(@5V)

ViIN=90Vac/60Hz, lout=0A->0.5A
Undershoot Voyr min=4.80V

@ 00V & @ 0 5.00MS/s 2 7

J[zo.t)ms

]

— — 1M points 300mé ]
Vin=230Vac/50Hz, lout=0A—>0.5A
Undershoot Voutr_min=4.80V
Tek fiun Trig? Te

5.00M3/s
1M points

@ 00V & @ 0

@ 7
300méA,

J[zo.t)ms

]

)

4.80°¥

(@ Min
* Note: Output voltage is monitored at end of PCB

(@ Min

5.00M3/s
1M points

@ 00V & @2 0

@ 7
300méA,

J[zo.t)ms

4.80°¥

Vin=264Vac/50Hz, lout=0A->0.5A
Undershoot Voutr_min=4.80V

k Run

5.00M3/s
1M points

@ 00V & @2 0

(@ Min

@ 7
300méA,

J[zo.t)ms

4.80°¥
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9.2 One-time DLR(@5V)

VIN=90Vac/60Hz, lout=0.5A—>0A
Overshoot Vot Min=5.29V

(@ Soomvy % @ 00k J720.0ms 5.00MS7s @2
1M points 300mA,

(4 Max 5,29V )]

Vin=230Vac/50Hz, lout=0.5A—->0A
Overshoot Vout_ min=5.29V

Vin=115A8IB0Hz, lout=0.5A->0A
= @Vershoot Vour_min=5.27V

(@ Soomvy % @ 00k J720.0ms 5.00MS7s @2
1M points 300mA,

(4 Max 527V )]

Vin=264Vac/50Hz, lout=0.5A->0A
Overshoot Voutr_min=5.29V

(@ Sy % @ S00mA, J[zo.t)ms : ?N(‘J%nﬂ: %On}A ] (@ Sy % @ S00mA, J[zo.t)ms ' ?N(‘J%nﬂ: %On}A ]
(4 Max 5.29 V )] (4 Max 5.29 V ]
* Note: Output voltage is monitored at end of PCB
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9.3 One-time DLR(@5V)

Test Conditions: 1). Load: 10%-90%-10%  2). Frequency: 1KHZ

3). Duty-Cycle: 50% 4). Slew-Rate:0.25A/us
Vin=90Vc, T5Vac,
Vo_mfm, Vo_wfm Vv 5] VO_MIN=4-6—5V
Tek Stop § Tek Stop §
P
3 S A R S T S i
@ o % @ 0n I{E[lng)s.oooom ?&mf? .4.69fv ]— ® o % @ L I{E[lng)s.oooom ?&mf? .4.6afv ]—
[ 1 533 [ 1 533
ng 4.65 ¥ ] ng 4.65 ¥ ]
Vin=230V ¢, Vin=264V ¢,
Vo max=5.45V, Vo vin=4.69V Vo_max=9.45V, Vo yin=4.67V
Tek Stop § Tek Stop §
(12
4
P
B pen kA plr’ ] e BB sl e R e e B e |} =] o] s - [T aach s . i e |l
Bl i e e e e e e o el b ol bt B el bl bl
@ o % @ 0n I{E[lng)s.oooom ?&mf? .4.70fv ]— @ o % @ 0n I{E[lng)s.oooom ?&mf? .4.51fv ]—
[ 1 S.45 ¥ [ 1 S.45 ¥
ng 4.69 ¥V ] ng 4.67 ¥ ]

* Note: Output voltage is monitored at end of PCB
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11.1 Conducted EMI
(@5V)

ViN=230Vac/50Hz, Live

*Note: Resistive & Full load; output (-) is floating.
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11.2 Conducted EMI

(@9V)

ViN=230Vac/50Hz, Live

PK

ViN=230Vac/50Hz, Natural

quququququ

Frequency(tz)

*Note: Resistive & Full load; output (-) is floating.

¢
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