iWatt

Intelligent AC-DC and LED Power™

IW1706-00 for 9VGOUMIANNEIANSNH
Adapter Design

General Design Specification :

AC Input Range 90-264Vac

DC Output 9V,600mA

Meet “150mW?” No-Load Standby Power Consumption Requirement
Meet “EPA_2.0” Requirement at end of Output DC-Cable

Max Ripple <200mVep_p

No Y-CAP Design

R



1. Specification iWatt

Intelligent AC-DC and LED Power™

Description Symbol [ Min Typ Max | Units Comment
Input
Voltage VIN 90 264 Vac 2 Wire
Frequency fLnE 63 50/60 47 Hz
No-load Input Power (230Vac) 150 mw
Output
Output Voltage Vout 8.55 9.00 9.45 V Measured at the end of Output DC-Cable
Output Current lout 0 0.6 A

Measured at the end of Output DC-cable
Output Ripple Voltage VRIPPLE 200 mVe_p | lour=0.6A @T,=25C
20 MHz Bandwidth

Total Output Power

Continuous Output Power Pout 54 W
Over Current Protection OCP 0.9 A Auto-restart
Active Mode Efficiency 728 y Measured at end of Output DC-Cable,

. 0
(Meet EPA2.0 Requirement) g V,y = 115VAC and 230VAC (Tawms = 25 C).
Environmental
Conducted EMI Meets CISPR22B / EN55022B

Designed to meet IEC950, UL1950
Safety
Class

Ambient Temperature Tamvs 0 40 °C Free convection, sea level
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2. Schematic iwatt

R rnteligent AC-DC and LED Power™
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3. Circuit Board Photograph iWatt

Intelligent AC-DC and LED Power™

3DD4612DT, TO-92 Package
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iW1706-00
(No Cable-Drop-Compensation)
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4. Bill of Material

iWatt

Intelligent AC-DC and LED Power™

Item | Qty. Ref. Description
1 1 Jic1 iW1706-00, Off-line Digital PSR & PWM & VMS Controller, SOT23-5
2 2 |C1,C2 4.7uF/400V, E-Cap, PSmmX12mm
3 1 |C3 1nF/1KV, Ceramic Capacitor
4 1 Cc4 10uF/50V,Low ESR E-Cap, ®5mmX11.5mm
5 1 |C5 0.1uF/25V, X7R, SMD-0603
6 1 Cc7 470uF/16V, Low ESR E-Cap, 8mmX12mm
7 4 |D1,D2,D3,D4 |1N4007, 1A1000V, Rectifier Diode, DO-41
8 1 |D5 FR107, 1A1000V, Fast Recovery Rectifier (Trr=500nS), DO-41
9 1 D6 FR102 1A100V, Fast Recovery Rectifier (Trr=150nS), DO-41
10 1 |D7 SR260, 2A60V, Schottky Diode, DO-15
11 1 L1 470uH, Color Ring Inductor, 0510
12 2 |R3,R4 1MQ 5%, SMD-1206
13 1 |R1 220KQ+5%, SMD-1206
14 1 |[R2 470Q+5%, SMD-0805
15 1 ([RS8 24KQ+1%, SMD-0805
16 1 |R9 6.49KQ+1%, SMD-0603
17 1 |R10 3.0Q 1%, SMD-0805
18 1 |R11 22KQ+5%, SMD-0805
19 1 |F1 10Q), Fusible Resistor, 1W
20 1 Q1 3DD4612DT, 1.5A800V, NPN Transistor, TO-92
21 1 |T1 EE1614, Horizontal Taye
22 1 |PCB Single Side Board, 94V0

iW1706-00 For 9V600mA Network Adapter Design (150mW)
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5. Transformer Design iWatt

Intelligent AC-DC and LED Power™

SCHEMATIC Instruction for start of first winding...
10 | ° 09 Winding Start pin-1 &
l Ec?ld pk'”'_4 '[‘d_ y Rotating direction of
ockwise” direction — T .
} 1/5side of the Bobbin. '
|
I Note:
| + Dot (@) denote electrical
| start. PRI Teflon tube SEC
I ‘.'L\\ < 2Ts Tape
I « Electrical start could be pooo oo -o--------oooooooooooooooooooo BN oo op oo
50 ) : differentto Mechanical | || T TTTTTTTTTTTTTTTTTTTTITTTTOT )K; ______ 9(F)
Bias 10Ts : Winding start. Triple Insulated Wire (Anti- Clockwise ) - - 4
| . . 0.4mmx1 13Ts —Secondary i 7(S)
| « Core is connected to Pin-
30 | 3(Pri_GND) by wire 3 (F\ « 1T Tape
I T )
. ) 0.23mmx3 10Ts -- Bias (clockwi
Core to be connected to Pin-3 5(S) mmx3 10Ts — Bias (clockwise)
<< 1T Tape
1(F) i
ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) =2.3mHt7% @10KHz 2UEW 0.15mmx1 47Ts — Primary (Clockwise)
2. Primary Leakage Inductance (Lk) <5%Lp
3. Electrical Strength = 3KV, 50/60Hz,lMin 2UEW 0.15mmx1 47Ts — Primary (Clockwise)
MATERIALS: . _ _
1. Core: EE16 (Ferrite Material TDK PC40 or equivalent) Z(S} 2UEW0.15mmx1 47Ts — Primary (Clockwise)
2. Bobbin: EE1614 Horizontal.
3. Magnet Wires (Pri) : Type 2-UEW 4(F\ < 2Ts Tape
4. Magnet Wire (Sec) : Triple Insulated Wires Y
5. Layer Insulation Tape :3M1298 or equivalent. ]_(S) 0.15mmx1 48Ts -- shield (Anticlockwise)
FINISHED:
1. Varnish the complete assembly EE1614, the width of winding slot is 8.5mm
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6. Regulation, Ripple and Efficiency Measurement

iWatt

Intelligent AC-DC and LED Power™

* Note: Output voltage is measured at PCB Terminal.

Vin Pin Vour lout VRippLE Pour n OCP |Average
(Vac) (W) (V) (MA) | (mVpp) [ (W) (%) (MA) n(%)
0.065 9.10 0 20
1.74 9.10 150 50 1.37 78.45
90 3.52 9.11 300 62 2.73 77.64 669 76.85
541 9.13 450 74 411 75.92
7.27 9.14 600 176 5.48 75.39
0.070 9.09 0 18
1.75 9.10 150 48 1.36 77.99
115 3.42 9.11 300 56 2.73 79.89 676 78.89
5.18 9.13 450 74 411 79.29
7.00 9.14 600 82 5.49 78.37
0.105 9.08 0 18
1.88 9.10 150 64 1.36 72.44
230 3.54 9.11 300 64 2.73 77.24 689 77.19
5.19 9.13 450 62 411 79.14
6.86 9.14 600 92 5.48 79.95
0.115 9.13 0 20
1.94 9.09 150 48 1.36 70.46
264 3.63 9.11 300 50 2.73 75.29 690 75.57
5.29 9.13 450 64 411 77.64
6.95 9.14 600 82 5.48 78.91
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7. EPA_2.0 Requirement iWatt

Intelligent AC-DC and LED Power™

Table 1: Energy-Efficiency Criteria for Ac-Ac and Ac-Dc External Power Supplies in Active
Mode: Standard Models

Nameplate Output Power (P,,) Minimum Average Efficiency in Active
Mode (expressed as a decimal) 2
0to <1 watt =0.480 " Py, + 0.140
> 1 to £ 49 watts =[0.0626 " Ln (Pyo)] + 0.622
> 49 watts =0.870

Table 2: Energy-Efficiency Criteria for Ac-Ac and Ac-Dc External Power Supplies
in Active Mode: Low Voltage Models

Nameplate Output Power (P,,) Minimum Average Efficiency in Active .
Mode (expressed as a decimal) * EPA2.0 (Final) for Low Voltage Model (Pno=3.75W)
0to = 1 watt = 0.497 " Py, + 0.067
> 1to < 49 watts 2 [0.0750 * Ln (P,o)] + 0.561 Meet EPA2.0 with
> 49 watts = 0.860 00626X Ln(54W) + 0622 - 728% lots of Margin!
Measure at end of Cable
VN lout PN Measure at end of PCB
26AWG/1.8M, Reape=0.510Q
Y% P EFF AV-EFF Y% P EFF AV-EFF
(VAC) (mA) (W) OUT PCB OUT PCB . PCB . PCB OUT Cable OUT Cable . Cable , Cable
v | w (%) (%) v | w ) | _ ) _
150 1.770 9.24 1.39 78.31 9.16 1.37 77.66
44 2 2.7 .67 A 2.7 79.
115 300 3.440 9.25 8 80.6 7951 9.10 3 9.33 27,87
450 5.210 9.26 4.17 79.98 9.03 4.06 78.00 |
600 7.040 9.28 5.57 79.09 8.97 5.38 76.48 | «
150 1.870 9.24 1.39 74.12 9.16 1.37 73.50
300 3.540 9.26 2.78 78.47 9.11 2.73 77.18
230 78.39 76.75
450 5.200 9.26 417 80.13 9.03 4.06 78.15 1
600 | 6.880 | 9.27 5.56 80.84 8.96 5.38 7817 \
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8. Output VI Characteristics

Vin=90Vac/50Hz

Tek Run: 100k5/s Hi Res

o + 1

Tek Run: 100ks/s

Vin=264Vac

Hi Res

I

iWatt

Intelligent AC-DC and LED Power™

/50Hz

HL S

" 9.45V]
. 8.55V/]

© 9.45V
" 8.55V

Vour(1V/Div) -

.

v

900mA

lout(100mA/Div) = 600mA

Vour(1V/Div) §

- d

v

mA

lout(100mA/Div) ]

600mMA

2.00V

EiE 100mvVQ Ch4

MiE 100mv Chd 2.00¥

Note: Output voltage is monitored at end of PCB

~M 500js Chi &
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9. Turn-On Delay Time
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1
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10. AC Startup Voltage Characteristic

TekK Run: 2.50k54/sr Sample [NEE
il
E I

No Load, Vin_starTuP =50VAcC

3
A
................................................... 4
P
1+
W 200vh ChZ 5.00V M 200ms Ch2 7 8.8V

iW1706-00

For 9V600mA Network Adapter Design (150mW)

C1 RMS
50,0V

Tek Run: 2.50k54/sr Sample [NFE
il
2 I

Full Load, ViN_sTarRTUP=82.8VaAC

1 nda

P

200Vh ChZ 5.00V M 200Ms ChZ & 8.2V
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Intelligent AC-DC and LED Power™

C1 RMS
82.8V
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11. AC Brownout Voltage Characteristic

Tek Run: 2.50kS:’sr Sample [NFE
il
2 !

No Load, Vin_BrownouT =35.2Vac

k|

4
+
2_’ .......................................................
W 200 VA CRZ 500V W 200ms 2 85V

C1 BM5
35.2V

Tek2.50k5/? 4 Acqs ;
T
E ' E|
4
......................................................
IIIIIIIII|II|IIIII||||III||IIII|II|III|I|||II

Full Load, Vin_BrownouT=79.2VAC

CHI 200V iF 5.00 V & WM 200ms Ch2\ 7.6V
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12. Transformer Flux Density

iWatt

Intelligent AC-DC and LED Power™

( Np=_141Ts, Lp max=2.46mH, Ae=19.1mm?-EE1614)

Tek Run _ _ - - _ Trig? Tek Prevu
X ] 20.11kHz &) 400uA X ] 20.05kHz €} 0.00A
i o] 19.90kHz (3 34.8mA ’ @] 19.95kHz (& 35.2maA
; A10.00kHz A34.4mA ; A10.00kHz A35.2mA
L ‘ &

“Flpri, 100mA/div

(@ 10.0mAC J10.0ps 2.50G5/5 o 7
6.8mA

1M points 3

Ipri IS Monitored at 90Vac and 600mA load

lprI=344mMA

Bmax =(lpri *Lp_max) / (NP*AE)
=(344*2.46) / ( 141*19.1)
=0.314Tesla

| ;PR_I, 100mA/div

(@ 10.0mAC J10.0ps 2.50G5/5 o 7
5.6mA

1M points 3

IprI IS monitored at 90Vac and 700mA load
(Max Output Power).

IprI=352MA

Bmax =(lpri *Lp_max) / (NP*AE)
=(352*2.46) / ( 128*19.1)
=0.322 Tesla
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13. Vce Waveform iWatt

Intelligent AC-DC and LED Power™

Test Condition:

Vin=264Vac, lout cv=600mA

1
e
-
e
i

{0

Result:
Vce_max=540V

( 2 - ) )] 16.0;15 2.50GS/s 2 7 536V
( 2 ) 10M points

Appendix — Simple Specification for used Transistor(3DD4612DT)

Except for Other Prescoption, T,=25C

‘ Parameter Note Symbol Rating Unit
\ Collector-Base Breakdown Voltage Veso 800 WV
Collector-Emitter Breakdown Voltage Ve 450 WV

Emitter-Base Breakdown Voltage Veso 0 WV

Collector Current 1- 1.5 A

=f:| =

Power Dissipation L=t Piu: 08 W

TO-92 Junction Temperature T; 150 C
Storage Temperature T =55~150 C

iW1706-00 For 9V600mA Network Adapter Design (150mW) iWatt Confidential



14. Thermal Test for Critical Components

Sp3 69.8 Spa2 58.9

Spl 62.2

iWatt

Intelligent AC-DC and LED Power™

Vin=90Vac, IOUT:O-GA

Vin=264Vac, IOUT:O-6A

Item

Temp.(C) Rising Temp. (C) Temp.(C) Rising Temp. ('C)
Input Fuse(F1) 54.2 28.5 38.2 13.8
Transformer(T1) 58.6 32.9 58.9 34.5
Power Transistor(Q1, 3DD4612DT 81.9 56.2 69.8 45.4
Output Schotty Diode(D7,SR260) 68.6 42.9 62.2 37.8
U1(iw1706-00) 65.7 40.0 515 27.1

Ambient (Chamber) Temp.

25.7

24.4

iW1706-00 For 9V600mA Network Adapter Design (150mW)
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15. Conducted EMI

iWatt

Intelligent AC-DC and LED Power™

ViIN=230Vac/50Hz, Live ViN=230Vac/50Hz, Neutral

“ EN550R2-QP-Cl3ss B o EN550&2-QP-C\ 55 B
ENSAO2AV-Claps ENSBIR2-AV-CIgEs B
; :
y 1
“\ W Sl _nw/w“ “w l ‘ ‘;h ‘\ Lo .J'N’ !“
% | “‘H L] ) 5 Il ﬁw f
" " M il Auullwmuw A"‘fw'««. -‘.A.“ - J QP 533 'AU;AUA umuv - WA A QP
\ ol 1
\/\/W i | A U Wi VTN IJl
i J B 7N
AV A AV \
Y o
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10,000
Mz

I )
100.000 0100 1.000

|
10,000 100.000
Mz

Note: Resistive & Full load; output (-) is connected to Earth.

iWatt Confidential

May 18, 201 16



16. Radiated EMI iWatt

Intelligent AC-DC and LED Power™

Vin=230Vac/50Hz, HORIZONTAL Vin=230Vac/50Hz, VERTICAL

LeEved [dBEIm] Lewved [dBpvim]

= 1 1 1 [ 1 ] [] 1 1 ] ] 1 = 1 1 1 1 1 1 1 1 1 1 [
1 ' 1 1 oo 1 ' ' 1 1 ' oo 1 1 1 1 [ 1 1 1 1 1 1 [
Tak-- - Y R, My PRl USUUNPY PpUpUIS NENUIN PR R By pap | ToF-- -—— L T T T T e T e
I ] 1 I i 1 1 I 1 1 I I 1
1 1 1 1 1 1 1 1 1 1 I 1 ] ] 1 ] ] ] ]
R s T s Tt T S I B R e R et S B S B o o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 [ ] [ - ' ' ' 1 o ' ' ' ' o
r ™" r 1 i 1 L e Ifniaiats At il st s el sttt ittt ettt mfentenenionte Attt Soientents et misatent nte i |
1 ] T T 1 1 1 1 [ 1 T T T T T T T
1 [ | ] 1__1 & 1 11 1 I | 1 1 !
T T T T bl | 1 - T T T T T == r =" =1=" i
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 - 1 1 1 1 1 1 1 1
F=—t+—---F 4 o ==F==f=-=-=F 4 4
1 1 [T ] 1 1 1 [ 1 1 1
1 1 oo 1 o 1 1 o 1 | ]
F——t——-=F —--—1 ia b e gt g T - o 1
1 [ 1 1 [ 1 [ 1 1 1
1 1 1 1 1 1 1 11 I 1 1 1 1 [ 1 1 1 1 1 1 1 1
— b F ; 4 [ S R | L] e r Tt i S S e S it TR & domm—dm——d == = - —|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[} 1 [} [} [} 1 [} [} 1 1 [} 1 1 1 1 1 1 1 1 1 1 I I 1 I I I I I 1 1
L 1 L L M L 1 1 L L L M a L L L L M 1 L L L L L M R
I0OM  40M SOM EDM TOM 10084 1008 200K dO08  SOOM T0OM 13 I0M  40M  ZOM EOM TOM 008 e aooM 4008 SOOM TOOM 1G

Frequency [Hz] Frequency [Hz]

Fiald Strangth OF Limit Filald Strangth QF Limit

MEASUREMENT RESULT: "IFATTO311404 xed™ MEASUREMENT RESULT: "IWATTO311403 red”
271172011 E:02PM 2fLL72011 Z:00FM

Fregquancy Lavel Trane=d Limiz Margin Det. Height Asimuoth Polaricasion Fregquancy Lavel Tzaned Limi® Margin Det. Height Aszimuath Polarieasion
MHz  dEuW/s dl dEuii=m dB -d deg M= - S RN ] di dSpWim dB = deg
31.943EER 42 .60 -11.28 40.0 6.4 -— 100.40 7700 20.004000 22.40 -10.2 40.0 16.6 -— 3007 HCEIZONTAL
g2 .04E082 22.40 -Z4.3 40.0 17.86 == 10d.10 25.00 57.214429 21.00 -24.L 40.0 1.0 -—— 200.7 HCRIZONTAL
140.801603 27.3 -Z21.3 40.0 12,7 —-—- 100.4 d.400 24 HERBLD 2440 =202 40.1a 5.8 =-- 200.10 HCORTZONTAL
214 EERIES 2E.00 -Z1.0 40.0 1.0 == 10d.10 17300 197.174249 25.00 -Z1.5 40.0 15.0 -—— 100.7 HCRIZONTAL
S35.4210E22 20.60 -1%.9 47.0 26.4 -— 100.40 220.00 554.9456549 22.10 -12.3 47.0 24.89 -— 13d.40 HCORTZONTAL
24T 51503 o.oo =5 47.10 17.0  =—- 10d.4 62 .00 S95.05EL1Z a1.00 -4.9 47.0 l6.0 — d HCRIZONTAL

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

iW1706-00 For 9V600mA Network Adapter Design (



17. ESD (IEC 61000-4-2) iWatt

Intelligent AC-DC and LED Power™

Test condition:
Vin=230VAC/50Hz, No_Load and Full Load (Resistive Load)

Air-Discharged | Result(no-load) | Result (full-load)
+ PASS PASS ELLT.
15KV
- PASS PASS E.s.l::. ganerator Insulating support
+ PASS PASS ' Earth reference plane
16KV " _Clamping
- PASS PASS - davice
+ PASS PASS Mains outlet with
17KV garth terminal
- PASS PASS Q
+ PASS PASS
18KV
- PASS PASS
+ PASS PASS
19KV Power supply
- PASS PASS unit of E.5.0. generator
+ PASS PASS
20KV
- PASS PASS
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