iWatt

Intelligent AC-DC and LED Power™

iW1700-01 For SVAAMIm=SIA

Charge Desig

General Design Specification:

1. AC Input Range 90-264Vac

2.DC Output 5V, 1.00~1.20A(CC)

3. Meet “ZeroPower” No-Load Standby Power Consumption Requirement
4. Meet “EPA_2.0” Requirement with 26AWG/1.2m DC-Cable

5. Meet “USB3.0” Dynamic Load Response Requirement

6. Meet “MoU” Requirement




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 fune 47 50/60 63 Hz

No-load Input Power (230Vac) 5 mw

Output

Constant Output Voltage Vout_cv 4.75 5.00 5.25 V Measured at end of output DC-Cable

Voltage Output Current louT_cv 0 1.00
Depending on battery _ _

Constant Output Voltage VouTt_cc >2.5 oltage vV Min Vour is dependence of Vcc supply voltage
Vi

Current

Output Current louT_cc 1.00 1.20 A

Measured at end of Output DC-Cable

Output Ripple Voltage VRIPPLE 80 mVp_p | lour=1A @Ta=25C
20 MHz Bandwidth

Total Output Power

Continuous Output Power Pout 5 W
Over Current Protection louT_MAX 1.20 A Auto-restart

. - Measured at end of output DC-Cable,

0,

Active Mode Efficiency n 68.2 % Vin = 115VAC and 230VAC (Tawe = 25 C).
Environmental
Conducted EMI Meets CISPR22B/ EN55022B
Safety Designed to meet IEC950, UL1950 Class Il
Ambient Temperature TamB 0 40 °C Free convection, sea level
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2. Schematic iwatt

Intelligent AC-DC and LED Power™
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3. Circuit Board Photograph iwatt

Intelligent AC-DC and LED Power™

3DG3020A1, TO-92

iW1700-01
(300mV Cable-Drop-Compensation)

<— 22mm —>

iW att Confidential
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4. Bill of Material

iWatt

Intelligent AC-DC and LED Power™

Item Qty Reference Description
1 1 IC1 iW1700-01(300mV CDC), Off-line Digital PSR & PWM & VMS Controller, SOT23-6
2 2 Ci,Cc10 6.8uF, 400V, E-Cap, P8mm X 12mm
3 1 c2 4.7nF, 250V, X7R, SMD-0805
4 1 c3 10pF, 25V, NPO, SMD-0805
5 1 C5 470pF, 100V, X7R, SMD-0805
6 1 Cé6 22uF, 16V, X7R, SMD-1206
7 2 Cc4,Cc7 330uF, 6.3V, Tantalum Capacitors
8 1 C9 10uF, 16V, X7R, SMD-0805
9 5 D1,D02,D3,D4,D5 SGC10MH, 1A1000V, Fast Recovery Rectifier (Trr=500ns), SMD-1206S
10 1 D6 MSCD106H, 1A60V, Schottky Diode, SMD-0805
11 1 D7 LL4148, Fast Recovery Diode, LL34
12 1 D9 SCD34, 3A40V, Schottky Diode, SMD-2010
13 1 Z1 6.2V, Zener Diode, LL34
14 1 F1 10Q, Fusible Resistor, 1W
15 1 L1 330uH, Color Ring Inductor, 0410
16 1 FB1 4.7uH, Chip Inductor(P/N: LQM21FN4R7M80), SMD-0805
17 1 Q1 3DG3020A1, 1.5A800V, NPN Transistor(hFE:25-30), TO-92
18 1 U1l DMZ6005, 12mA600V, Depletion Mode MOSFET, SOT23
19 1 R2 750KQ 5%, SMD-1206
20 1 R3 2.7Q 1%, SMD-0805
21 1 R7 18KQ +1%, SMD-0805
22 1 R8 10KQ 5%, SMD-0805
23 1 R9 6.2KQ +1%, SMD-0805
24 1 R10 510Q, +5%,SMD-0805
25 1 R14 47KQ £5%, SMD-0805
26 1 T1 EPC13, Horizontal Type
27 1 PCB Double Sides Board, 94V0

iW1700-01 For 5V1A Mini —-TA C

er Design (ZeroPower)
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5.Transformer Design

SCHEMATIC
50 | O A
|
Primary  160Ts : 10Ts
|
20 ° | oB
|
10 ° | | Note:
| | « Dot (@) denote electrical
Bias 12Ts : start.
| .
« Electrical start could be
40 * o : different to Mechanical
| Winding start.
Forward 12Ts |
| « Core is connected to Pin-
30 ! 4(GND) by wire

Core is connected to Pin-4

ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) = 1.55mH(*7%)@10KHz
2. Electrical Strength = 3KV, 50/60Hz,1Min

MATERIALS:

Core : EPC13(Ferrite Material TDK PC40 or equivalent)
Bobbin : EPC13 Horizontal.

Magnet Wires (Pri) : Type 2-UEW

Magnet Wire (Sec) : Triple Insulated Wires

Layer Insulation Tape :3M1298 or equivalent.

apbrwbneE

FINISHED :
1. Varnish the complete assembly

iWatt

Intelligent AC-DC and LED Power™

Instruction for start of first winding...

Winding Start pin-2 & , 6
End pin-5in
“Clockwise” direction —
looking from Pin 1/5
side of the Bobbin.

Rotating direction of
winding machine

»

PRI

Teflon Tube
A

— <«—— 3Ts Tape
R AR RARENRRARENRRARNNERARRNNRARRNERARRNERARARERSAARERRAAEE Peanunnnn x.... .-...-..- A(F)
|_ Triple Insulated Wire R B(S
0.45mmx1 10Ts —Secondary (Anti-Clockwise) [*"*""*" (S)
<+—— 2Ts Tape
4(F)
3(F)
4(S) 2UEW 0.16mmx1 12Ts— Forward (Clockwise)
2UEW 0.16mmx2 12Ts— Bias (Clockwise)
1(S)
<+—— 1T Tape
5(F) 2UEW 0.15mmx1 40Ts— Primary (Clockwise)
2UEW 0.15mmx1 40Ts— Primary (Clockwise) [—
<+—— 1T Tape
—1 2UEW 0.15mmx1 40Ts— Primary (Clockwise) —
<«—— 1T Tape
2(S) 2UEW 0.15mmx1 40Ts— Primary (Clockwise) —
EPC13, the width of winding slot is 7mm

iW1700-01 For 5V1A Mini —TA Charger Design (ZeroPower)
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6. Regulation, Ripple and Efficiency Measurement
- -

iWatt

Intelligent AC-DC and LED Power™

* Note: Output voltage is measured at end of PCB

Vin Pin Vour lout VRippLE Pour n OCP |Average
(Vac) (W) (V) (MA) | (mVpp) | (W) (%) (A) n(%)
0.0032 4.92 0 5.6
1.59 5.03 250 29.2 1.26 79.17
90 3.24 5.09 500 37.6 2.55 78.65 1.08 77.68
5.08 5.23 750 53.6 3.92 77.14
7.02 5.32 1000 73.2 5.32 75.78
0.0035 4.93 0 4.4
1.58 5.03 250 32.8 1.26 79.55
115 3.20 5.10 500 39.6 2.55 79.69 1.07 79.12
4.95 5.21 750 44 .4 3.91 79.05
6.81 5.32 1000 61.6 5.32 78.18
0.0045 4.92 0 6.4
1.62 5.05 250 38.0 1.26 78.24
230 3.23 5.09 500 44.8 2.55 78.91 1.07 79.12
4.93 5.23 750 52.4 3.92 79.57
6.67 5.32 1000 59.2 5.32 79.75
0.0054 4.92 0 4.4
1.64 5.05 250 42 .4 1.26 77.22
264 3.26 5.10 500 47.6 2.55 78.17 1.05 78.43
4.95 5.22 750 54.2 3.91 78.98
6.71 5.32 1000 64.4 5.32 79.35
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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
> 110 £ 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=5W)
0 to < 1 watt 20497 " Py, + 0.067
> 110 < 49 watts 2 [0.0750 " Ln (Pyg)] + 0.561 " - _ .
> 49 watts 2 0860 0.075XLn (5¥) +0. 561=68. 2% eet EPAZ.0 with
lots of Margin!
Measure at end of Output DC-Cable
Vin lout Pn Measure at end of PCB
26AWG/12m, RCabIe=0-34Q
WAC) | (mA) W) Vour res | Pour pe | EFF peg | AV-EFF pes | Vour cable | Pout cavle | EFF cane | AV-EFF caple
v | W | (%) v | W | e | o)
250 1.580 5.03 1.26 79.59 4.95 1.24 78.24 | [
2 1 2. 79. 4. 2.47 77. I
115 500 3.200 5.10 55 9.69 79.08 93 03 |
750 4.950 5.21 3.91 78.94 4.96 3.72 75.08 |
1000 | 6.810 5.32 5.32 78.12 4.98 4.98 73.13 ¢
250 1.620 5.05 1.26 77.93 4.97 1.24 76.62 I
I
500 3.230 5.09 2.55 78.79 4.92 2.46 76.16
230 79.01 [
750 4.930 5.23 3.92 79.56 4.98 3.73 75.68 [
1000 | 6.670 5.32 5.32 79.76 4.98 4.98 74.66 I
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8. No-Load Standby Power Consumption iwatt

Intelligent AC-DC and LED Power™

No-Load Standby Power Consumption

10

6 1 No-Load standby power consumption is <5mW at 230Vac!

Pin(mW)

I

I

I

I

I

. I
2 I
I

I

I

I

90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270

Vin(Vac)
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9. Output VI Characteristics

iWatt

Intelligent AC-DC and LED Power™

Vin=90Vac/50Hz ViN=264Vac/50Hz

D).

!

l6uT(200mA/DIV)

108 12A

(> 200mA W @2

(@ 200mA 2

* Note: Output voltage is monitored at end of Output DC-Cable (26AWG1.2m, Rcasle=0.34Q)).

iW1700-01 For 5V1A Mini —TA Charger Design (ZeroPower)
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10. Turn-On Delay Time iwatt

Intelligent AC-DC and LED Power™

Tek Prevu ] ] Tek Prevu
e b e o
0@ -752ms 5.08V 0@ -796ms 5.08V
OB  556ms 0.00V : : OB  520ms 0.00V
A1315§ A5.08V A1.325 A5.08V

S S EH ————————————————— e S S T S W

3} Y O S B - b

iz 5 _ =
| : |
] P L L S e A R SR A R L AR s A s A
[ 2 @ 1.00v j[400ms ][ﬁﬂuggﬁts ] & . 4.10 v} ( 2 @ 1.00v )[cmums ][ﬁnongi;ts ] o 4.10\/]
90Vac, No Load 90Vac, Full Load
Tst pELAY=1.31S Tst_pELAY=1.32S
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11. Output Rise Time iwatt

Intelligent AC-DC and LED Power™

Tek Run . . Trig? Tek Run i Trig?

%Ril.eogi:"le 5.149m; % [4.00m5 } HbSU[LMDSgiSI.‘IIS} F. T V} %Ri]s-eoToi:‘le 5.776ms . % [4-00'“5 ] ﬁ-ﬂ%[:(MDSO/if"ts] h. T VJ
90Vac, Full Load 264Vac, Full Load
Trise=5.149MS Trise=5.776mMS

iW1700-01 For 5V1A Mini —=TA Charger Design (ZeroPower) iWatt Confidential May18, 2011 12



12. AC Startup Voltage Characteristic iwatt

Intelligent AC-DC and LED Power™

No Load, Vin_starTuP =44.1Vac Full Load, VIn_starTuP=63Vac

| R AL R | R TR L

1 S S . AV AN

f

® 1oV 2 | [40.0ms | [2.50M5/% i @ 5 498V ® 1oV ER | 740.0ms | [2.50M5/8 | @ 7 436V)
Value Mean Min Max S1d Dev | 1M points Value Mean Min Max S1d Dey |\ 1M points |
[ R8N MV 44 441 441 0.00 | o s 63.0V 57.1 441 65.3 %.9¢ |
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13. AC Brownout Voltage Characteristic 'w
g IWatt

Intelligent AC-DC and LED Power™

No Load, Vin_erowNouT =35.6Vac Full Load, ViNn_BrowNouT=67.3Vac

B e ———

RARMARRARRAANAARAR RARARAARARARR ARAA ARSAMARAARRARIAAN
ﬁnﬁ%ﬁuﬂnuﬂu%ﬁn'ﬁ ’ L ,ua'

Iy w“m

sﬁﬁﬂﬁﬂfﬁﬁﬁﬁ“wp”annhﬁlJ hﬂh;ﬁlﬁﬂn&nﬂﬁﬁﬁﬁﬁhﬁhhﬁhﬁﬁh;

it ."..":'.':::.'..' A

T A

o | S [0 | il B U S— g ||~ Y
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14. Vce Waveform iwatt

Intelligent AC-DC and LED Power™

Tek Prevu

o e i P

e i Vi yivy v jrm

Test Condition:

Vin=264Vac, loutis max load

T

Result:

Vce_max=644V

5

(- 00V %10.0;15 ][2.5005/5 ][_.f SISVJ

@ Peak—Peak 644 V 1M points

Appendix — Simple Specification for used transistor (3DG3020A1 TO-92)

Parameter Note Symbol Rating Unit
Collector-Base Breakdown Voltage Veso 200 A%
Collector-Emitter Breakdown Voltage VcEo 450 W
Emitter-Base Breakdown Voltage VERO 9 W
Collector Current Ic 1.5 A

. T.=257C 0.8 .
Power Dissipation Piot W
Junction Temperature T; 150 C
Storage Temperature Tste —55—150 T
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15. Dynamic Load Response iwatt

Intelligent AC-DC and LED Power™

Test Conditions:

1). Load: OmA-1000mA-0A

2). Frequency: 1Hz

3). Duty-Cycle: 50%

4). Slew-Rate: 0.1A/us

5). Vourt is monitored at end of Cable(26AWG/1.2M, RcasLe=0.34Q))

Vin=90Vac Vin=264Vac

NVowmm=o.62vi o Voma=d.66V
- Vo_min=4.42V | Vo_min=4.42V

| &
PO

CH2: Output Voltage, 1V/Div; CH1: Output Current, 0.5A/Div

iW1700-01 For 5V1A Mini —TA Charger Design (ZeroPower) iWatt Confidential

May18, 2011 16



16. Transformer Flux Density iwatt

Intelligent AC-DC and LED Power™

(Np=160Ts, Lm_max=1.66mH, Ae=12.7mm?3-EPC13 )

Tek Run - _ Trig? Tek Stop
O —20.000us g 386mA O —20.000us 8 388mA
] 20.000us 0.00 4 - - 8] 20.000us 0.00 A
A40.000ps A3B6mA . . A40.000us A388mA

CH1: Ipri,100mA/div f CH1: Ipri ,100mA/div _ -
(@ 100mAQ ][4.00;15 ][2.5005/5 ]h. I 41GmAJ (@ 100mA S )[4.00;15 Mz.socys ]F. T 436mA]

1M points 1M points

IerI is monitored at 90Vac and 1A load Ipri IS monitored at 90Vac and 1.07A load (Max

Output Power).
IPrRI=386MA
IPrR=388mMA
Bmax =(Ipri * Lp_max) / (NP*Ae) Buax =(Ipri* Lp_max ) / (Np * Ae)
=(386*1.66)/ (160*12.7) =(388*1.66)/ (160*12.7)
=0.315Tesla =0.316Tesla

iW1700-01 For 5V1A Mini —=TA Charger Design (ZeroPower) iWatt Confidential May18, 2011 17



17. Thermal Test for Critical Component iwatt

Intelligent AC-DC and LED Power™

Note: The UUT is assembled with case and placed in a temperature Chamber.

lour=1000mMA
ltem ViN=90Vac ViN=264Vac

T(C) Tr('C) T(C) Tr(C)
Output Tantalum Capacitors (C4,330uF/6.3V) 76.4 36.4 75.7 35.7
Transistor (U2,3DG3020A1) 98.3 58.3 96.5 56.5
Transformer(T1, EPC13) 91.8 51.8 89.9 49.9
Output SK-Diode(D9, SCD34) 98.8 58.8 96.6 56.6
IC1(iw1700-01) 86.4 46.4 85.1 45.1
Ambient Temperature 40°C 40°C

iW1700-01 For 5V1A Mini —=TA Charger Design (ZeroPower) iW att Confidential May18, 2011



18.

Conducted EMI iwatt

Vin=230Vac/50, Live Vin=230Vac/50Hz, Neutral

Intelligent AC-DC and LED Power™

ENSSD)

70-
[2-GP-Class B EN&&0P2-0P-Clgss B

EMNEE0)

P2-AV-Clags B ENAA0R2-AV-Clags B

QP

SCAN )

\ Ll W

Note: Full & Resistive Load (5Q), output (-) is floating.

iW1700-01

For 5V1A Mini —=TA Charger Design (ZeroPower) iWatt Confidential May18, 2011
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20. MoU iwatt

Intelligent AC-DC and LED Power™

Test condition:
1). Vin=264Vac/50Hz
2). Load: 10Q resistive Load
3). The Length of Output DC-Cable: 1 Meter
4). Connect 170pF cap from load to line under EPS Switching Frequency Component

TekStop . - - - - - : ] ] Tek Stop

A A A
SNV

]

(@ 200V %{mﬁms ]{10.0Ms15 ]ﬁ r 14.0\1] (@ 200mv %[1.06}15 ][2.5005/5: ]h.:r 1o.ov]

(@D Peak—Peak 66.40V 1M points (@ Peak—Peak 440mv 1M points

AC frequency component EPS switching frequency component

V_pp=66.4V V_pp=440mV

iW1700-01 For 5V1A Mini —=TA Charger Design (ZeroPower) iWatt Confidential May18, 2011 21



21. ESD (IEC 61000-4-2) iwatt

Intelligent AC-DC and LED Power™

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

Air-Discharge Result (no-load) | Result (full-load) T
+ PASS PASS
12KV E'E'E:' generator Insulating support
- PASS PASS \ i
/" Earth reference piane
+ PASS PASS " _-Clamping
14KV A" device
- PASS PASS
Mains outlet with
+ PASS PASS earth “—'ﬁﬂ%ﬂl
15KV
- PASS PASS
+ PASS PASS
16KV
- PASS PASS
+ PASS PASS metgmw
18KV unit of E.S.D. generator
- PASS PASS
+ PASS PASS
19KV
- PASS PASS
+ PASS PASS
20KV
- PASS PASS

iW1700-01 For 5V1A Mini —=TA Charger Design (ZeroPower) iWatt Confidential May18, 2011 22



Appendix-1. Vcc Supply Voltage

iWatt

Intelligent AC-DC and LED Power™

The purpose of this test is to verify range of Vcc voltage under different loading conditions.

ltem Vcc range [ Max: 16V, Min:4.2V]
Input Vac Vin=90Vac Vin=115Vac Vin=230Vac Vin=264Vac
Output No-load 5.22 5.22 5.20 5.19
Output Full-load (1000mA) 10.67 11.24 11.79 11.76
Max load (CC/CV corner) 10.76 11.34 12.01 11.95
Above test result show all voltage measuring points is within normal operating range.
iw1 EUU V. SECTION (Pin 1)
E VCC N~ OUTPUT E Maximum operating voltage (Note 1) Vecmax S e 1_6_ ! \%
Start-up threshold Veoen V. rising 10.0 1.0 120 |
E VSENSE GND El Undervoltage lockout threshold Vcc,;J\,.L, V. falling 3.8 4.0 4.2 I A
Start-up current s Vee =10V 1.0 1.7 3.0 HA
E AsU IsENSE E Quiescent current loca No I, current 2.7 4.0 mA
6 Lead SOT-23 Package Zener breakdown voltage Vg | Sonereunent=5mA 185 | 195 | 205 v
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Appendix-2. Chip Inductor (FB1) iwatt

Intelligent AC-DC and LED Power™

B Rated Value (LI: packaging code)

Self Resonance

Part Number Inductance | Test Frequency Rated Current DC Resistance .
Frequency (min.)
| LGM21FN4RTM80L] 4 TuHx20% 1MHz 120mA 0.18chm+30% 25MHz m
LQM21FN100M800] 10pH+20% 1MHz 100mA 0.30chm+30% 15MHz m

Class of Magnetic Shield: Magnetic shield of ferrite  Operating Temperature Range: -55°C w0 +125°C

B Impedance-Frequency Characteristics (Typ.) B Inductance-Current Characteristics (Typ.)
10000 T 100
10pH A
.I"; ]
‘\""h
1ooa %{?uﬂﬁh&@
= —= . e 1o 10pH
g = L] -““—‘\-1"-. :é, H
2w . 1 T B Frrf . 70
| — g
E e E
- 1
10
1 o1
1 0 100 1000 1 10 100 1000
Frequency (MHzZ) Cumrent {mAj
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Appendix-3. Vcc Schottky Diode (D6)
- -

WMSCD106RH

@ F|

"

EATURES

Halogen-free type

Compliance to RoHS product

Lead less chip form, no lead damage

Lead-free solder joi o wire bond & lead frame
Low power loss, Hi
High current capability, low VF

Plastic package has Undemwriters Laboratory Flammability
ClassHfication B44-0

® APPLICATION

B

Switching mode power supply applications
Portable eguipment batiery applications
High frequency reciification

DC ! DC Converter

Telecommunication

® MECHANICAL DATA

[
T

P.

ase : Facked with FRP substrate and epexy underflled
erminals : Pure Tin plated (Lead-Free),
solderable per MIL-STD-750, Method 2028,

'olarity : Laser Cathods band marking

Weight : 0.005 gram

ep

ACKING

3,000 pieces per 7" (178mm £ 2mm) reel
3 reels per box
6 boxes per carton

® QUTLINE DIMENSIONS

Unit : mm
’
b
050 =01
Equivalent - 30D-323
® MARKING
Camnode "ra".—\ AMQE cl385
'\.'OLZEE class Halogen-free fype:

r Design (ZeroPower)

Absolute Maximum Ratings (Ta = 25 "C)

iWatt

Intelligent AC-DC and LED Power™

» Rating )
ITEM Symbol Conditions Unit
WMSCD10ERH
Repetitive peak reverse voliage WVERM &0 W
Average forward current [ 1.0 A
Peak forward surge cumant IFzne 2.2ms single half sine-wave 10 A
Operating junction temperature Range T -55 to +150 i
Storage temperature Range Tera - 5510 +160 s
Electrical characteristics (Ta = 25 °C)
ITEM Symbol Conditions Min. Typ. Max. Unit
Forward voltage (WOTE 1) W= IF=104 - 0.83 0.70 W
[ I
| - 0.02
Repetiive peak reverse current (NOTE 1) IrRM VR = Max. Vram, mA |
— J
Juncticn capacitance ] VrR=4V. f=1.0MHz - 10 - pF
_ Rthiaan Junction to ambient - 88 - “Ciw
nermal resistance
RenjaLy Junction to lead - 28 - “ciw

WOTES - (1) Pulse test wioh Pid=300usec . 1% duly cycle.

(2) Mounted an P.C. boand wen 0.2 3 0.2°5.0 x5 0mm) coppsr pac arsas
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