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What We do iWatt

Power Management Simpilified Digitally~

Customer-Focused Power IC Solutions
Leveraging Innovative Technology and

Best-in-Class Service

iWatt

DC/DC
Conversion

Conversion

Points Of
Load

y N
Communications and Optimization
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Green Power Solutions Providers

e — —

Universal Smart Adapter Charger

Digital
Power
Control

Adaptive LED
Backlight

LED Lighting
Smart LED controller
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World-Wide Infrastructure

iWatt

Power Management Simpilified Digitally~
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. 'Mxritex R
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A m&csel ieyran

Matrix

Open the Design Center in Beijing

Seoul

Beijing .Arkian
«ﬁSTEL% Tokyo

Shenzhen -

Cytech- § ]
Smart Source [Taiwan
Yu Hao ASEC

Skynoon
ASEC

Thailand
Malaysna

India
Agtronics

- iWatt Application Center
A Technical Sales Partner
@ Sales Manager
@ Manufacturing

Campbell, CA gg?ver 3
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Experienced Management Team iWatt

Power Management Simpilified Digitally~

_ Years of Experience Prior Companies

Ron Edgerton

oo 20+ years Cyrix Kodok At e  sicofres

ﬂ James McCanna 20+ years Q30 innergy power &0 siliconMotion
2 CFO A LOGITECH COMPANY
Paul Chu Cl 2 N
' 30+ years e \e = LS
E VP Worldwide Sales y AMD M ST free’gg"a‘“!s Bl LOGIC
g Xuecheng Jin 20+ years _____intersil, SIEMENS “', Tlr?s(%swmsm
. VP Engineering
e .
ﬂ Jerry zheng 15+ years A\NELTA N2Power N asionl,,
VP Technology Marketing A Dulstar Company
| W 20+ years B maxim N, N
VP/GM ACDC
E‘ Gyan Tiwary 20+ years (intel) SYNOPSYS
VP/GM TV IC’s
£ Ao s 25+ years bAK) @ Teralogic  Z#HRAN
7 SVP Operations
Sal Sestito o - -
=) IMEYGYT HUGHES. -+
1 VP Business Dev.& OEM Sales 25+ Vel cy"x phoenix 1 L1 HUGHES e
Scott Brown .
N ] ) - CATALYST S
m VP Strategic Marketing 20+ yearS & .S'elfzﬂtizgnnd?u'for EHIEREL c‘ ============= = e @ ]
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Summary of iWatt Patents iWatt

= |Watt is the company who invented the primary-feedback
control with digital solutions.

= The claim for digital primary feedback means to use the 1-
bit comparator to detect the Vggpnse-

= Watt Patent Portfolio

Issued Patents 44
Pending Applications 29
PCT 25
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iWatt History iWatt

Power Management Simpilified Digitally~

1st company W — l{ p-céon
Introduce 64ch integrated LED i\?f1691 Win ‘Shipped
backlight driver | XPad

iW:3610 Win
1st company ECN innovative
Introduce PFC/PWM 2-stage Release ™
dimmable LED driver | IW1691

_IW3610 LED

t N
1st company //‘-(/IR‘eleze
Release

Introduce single-stage _IW1696

PFC Controller Wm £ " IW1602
1st company product iW1690
Invent Digitally |W1688 - First-place
primary- feedback | . for MP3/4

mgle Stage Sl
\ PFC Controller
(iW2202)
*Technology
Proof of Concept
/‘—(ACLDC iW2201)
Founded
@

2000 2002 2003 2005 2006 2007 2008 2009 2010 2011
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IWatt ACDC Offline Digital Power Solutions iWatt

= The first company to release Digital Power Control IC’s for AC/DC
offline

AC/DC Charger/ Adaptor
iIW1689, iW1692, iwW1l690, iwle96, iwWi1698, iwl1810, iwle9l & iW1710,
IW1676, iIW1677, iW1700, iwl706, iwl707, iwW1699, iwl760, iwl761,

IW1762

LED offline drivers:
IW3620, iw3610, iw3602, iw3612, iw3614

= Provides Total System Solutions for low-power adapters and
chargers with low cost and high performance

Patented digital primary-feedback control technology with Tight CV
regulation
Patented Constant Current (CC) regulation with primary-feedback

Advanced multi-layer fault protection technology

iWatt Confidential $ o
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Patent Categories for AC/DC Offline Controller j\Natt

simplified Digitally

—— —

d Slssued pﬂtEF‘ItS related to f|}"-bﬂﬁ|{ converter Pri mary-feed back
constant vultag e control

1) “lsolated power converter having primary feedback control”
6,370,039 April 9, 2002

2) “Transformer-coupled switching power converter having primary feedback control®
6,385,059 May 7, 2002

3)'PWM power converter with digital sampling control circurtry”
6,862,198 March 1, 2005

4)'Pwm power converter controlled by transition detection of a comparator error signal”
6,900,995 May 31, 2005

5) "Reconstruction of the output voltage of an AC-DC power converter”
6,990,000 January 24, 2006

3 Issued patents related to primary-feedback control constant current
1) “System and method for controlling current imit with primary side sensing”
6,972,969 December 6, 2005

2)  “System and method for input current shaping in a power converter”
6,944,034 September 13, 2005

3) “on-time control for constant current mode in a flyback power supply”
7,443,700 Oct 2008

1 Issued patent related to the integrated power converter
1) “Switching power supply packages”
6,434,021 August 13, 2002

iWatt Confidential O



Knowing Primary Feedback Technology iwatt

simplified Digitally
e — —

——

= Secondary Output Voltage Sensing ., i e

ﬁ_. _ Vout
j J‘ | RL
Traditional S e -

Straightforward o Vzense

Need additional isolation media to (ke
transfer feedback signal to controller

High cost | large size =

1 TF

Rz

« Primary Output Voltage Sensing
Indirect vin [
Do not need additional isolation media
Output voltage is reflected on third
winding when Q1 is tumns off
Need intelligently read real time
waveform

al

iWatt Confidential O
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Correlation: Aux Voltage vs. Output Voltage iwatt

simplified Digitally

|
1 1 =
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[ Ti=i58°C l

g L¢

h

] TizdS T
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Figure 3, Typical Instantansous Farwand Gharactaristics

- ébc § mmahﬂ_ﬁ\ﬂn
1 S AR

Sencndary
Dieede
Cuamant
ls

" The best time to sample output voltage is when

the secondary current is close to ZERO, where
there is no voltage drop in the PCE trace
resistance Ry, and the diode forward voltage drop
Is minimum and can be ignored, thus

N
5 _
I/:mx T 'T/::-m‘
4 aux
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Conventional Primary Side Feedback iwatt

Power Management Simpilified Digitally~

,,!:..,_h . T4 rfl Wout . Vin nl::tﬁ T E,:I:_, . Woul
J_ 3 gi I Isec lout = %L:L J_ ]3 Il_ f - Isec J_ Ikt T
Lm T 1 Lm % c R
?}H e . TR o Joe T3 s il

Gnntmllnr‘% a, ¥ Controller J% Oy Vauk J7
WEEnse J_ ? Wsense ‘?
I 2

V VYT

" Method 1 —peak value detection m Method 2 — sample after fixed filtering
time to remove ringing impacts

" Problem — Ringing affects output

voltage sampling m Problem — Sensed voltage varies

with output current

iWatt Confidential - =



iWatt Patented Digital Primary Feedback iWatt

Power Management Simpilified Digitally

= Actively searches the best location (before transformer voltage collapse) to
sense output the voltage.

= Cycle by cycle response is possible because valuable data is not filtered out
= Excellent load regulation performance due to controlled sample position

= Digitally implemented in all iwatt AC/DC products

Sample position — No error due to Sample position -

light load \l sampling / heavy load

V.. Voltage — Light Load

V..« Voltage — Heavy Load

iWatt Confidential $ o



Output Voltage Regulation iWatt

Power Management Simpilified Digitally~

1 '} ‘- H OVD
. .'L/I w312 g/ +
. "y
1

|
o
GND
- I| oy 1 Wb Wa;'."éfl:ll"m

- Analyzer | ":““
| A ' Vet RM% N

ax

» Output voltage is sampled at zero secondary current. It removes the output voltage
dependence on PCB trace resistance and output rectifier forward voltage drop.

» By regulating the sensing voltage toward internal reference voltage at this particular

sampling point, the output voltage is tightly regulated
- Achieves <+-3% CV regulation at PCB end in typical designs

N R
I/; B > ref 1 + —
j\f bot

GNX

iWatt Confidential o
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Cycle by Cycle O/P Current Estimation iWatt

I _ ATSEC_}JJT{ Trsr |pri_p+:“7'——
0
2 T, )
_ 7 lyzo g ——F -~ -
Isec_ pk Ipr}'_pk j\' ps y
JU P — S, ———
= Trst ’
I — l A -V;pk ];ﬂ Ts
o < ps )
2 R.smrm I r

Discontinuous Current Mode
(DCM)
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iWatt Patented Primary-Feedback CC Regulation iWatt

simplified Digitally

—— — —

— — —

m  Qutput Current, by operation

V =K Zy i :lr.,,r i&
m Control Equation T, ° 2 FR__ T,

m  Qutput Current, setup by transformer turns ratio Nps

and sensing resistor R
g SEh:IS.E I :les K. 3 Is
E Na 2 R.‘IEH.‘IE
h
T |
- Achieves <+-5% CC = /IIM:-
regulation in typical designs \
Trst Ton _cc ]
o - v
PWM "—C‘/‘\.\ + | Vipeak_set j =
] =
< Ras
I =K T_ﬁ' Vipeak_set_d N
et ol I:-H y DAC
I =
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What the Next Is? 3S Adapter

— —

" Slim, Slim and Slim
" Smart, Smart and Smart

= Single Adapter to Support All Product

Smart Power Supply for Home Appliance

iWatt Confidential
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Intelligent Digital Power Control Platform o
Jentbig iWatt

Standard

Analog

Block

Analog I/0 Programmable

Digital
Logic

Standard | \
Process \
Standard
Digital Cell

|

Digital
Logic

Core
Test

Reliable Block Flexible

21



Green Power Solutions Providers

L ——
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IWatt Digital Power Control Technology:

Bringing It All Together

Analog
Interface

Customer

Power M Simplified Digitally

iWatt Confidential
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’Upda‘fe ACDC Productsss
——Roadmar.
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AC/DC Roadmap

+ <1 B0mW

\

i

: « MOSFET

i * 30-8

i *QR

! * Max 130kHz

! *Tight CVCC
s MOSFET : * <1 BDmW
+SOT23-5 i * Upto 400
+ 40kHz i
*Tight CVCC !

1

1

1

1

1

1

*MOSFET
+50T23-5
v 40kHz, B0kHz
*Tight GV
* <1 BE0mW

*BJT "BJT
+S0-3 .
+ 45kHz, 5kHz $S0T235
- Const. Fre. QR
* Tight CVCC  40kHz
*=<150mW « Tight CVCC
= =1 00mW

i Max 130kHz
*Tight CVCC
e =1 BOmMW

iWatt

Power M

*MOSFET
+50-8

*Const. Fre. QR
* Max 78kHz
*Tight CWCC

*=B0mW in12V24 (20mW optional )

*FastOLR
* p to 400

1760

*BJT
*S0T23-5
*ConstFre. QR
+ 40kHz

*Tight CVCC
»=30mW

*Const. Fre. @

*64kHz
*Tight CWCC
» < D0mW

* Integrated BJT
+50-8

*Const. Fre. QR
*64kHz

*Tight CVCC

* =1 00mW

— R

*BJT

+50T23-5
*Const. Fre. QR

+ 40kHz

*Tight CVCC
+=30mW, fast OLR

*BJT
*S0T23-8
*Const. Fre. QR

+ 40kHz

*Tight CVCC

v =20mW, fast OLR
* Active startup

*BJT

i
1
1
*MOSFET
3 1699 [y
! *Const. Fre. QR
! * Max §9kHz
: *Tight CVCC
1
1
1

*FastDOLR

*S0T23-5/5
*Const. Fre. QR

*Tight CVCC

i

i

i

1

i

1

; *B4kHz-T2kHz
i

i

i

* Integrated BJT

*30-8
*Const. Fre. QR
* BdkHz
* Mitwork, * Tight CVCC
*FastDLR v =DM

! s Internal OTP

=AMy,
Chmpetitive DLR
1

Simplified Digitall

iWatt Confidential B
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+=30mW in 5V2A Plus
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Focus: Low ownership cost by design iwatt

ower Management Simplified Digitally~

" Reduce the BOM cost

New system architecture to improve efficiency
Reduce the component account
More integration

= Manufacturability

Easy EMI design to simplify the transformer design
Auto-wind transformer

= Enhance the quality by design

iWatt Confidential i o



Design for Environment iWatt

Power Management Simpilified Digitally~

= Digital control technology optimizes green technology

= Design for Efficiency

IWatt technology achieves industry leading efficiency from “control” not from
“component”

Achieve 80+ efficiency while reducing components
Advanced multi-mode operation

= EzEMI design

IWatt technology improves EMI performance from “control” not from “component”
Patented “ dynamic gate control”
Advanced digital “ EMI white noise generation”

iWatt Confidential $ o



NPD Focus iwatt_

Power Management Simpilified Digitally

ACDC, Low-Power, Low-voltage5V (<1sw) |

iIW1676 BJT Drive, No ASU, 30mW, SOT23-5
iW1677 BJT, ASU, < 20mW, SOT-23-6
iW1700 BJT, ASU, < 10mW, Zero-Power, SOT23-6
IW1812 Integrate 800V Switch, 30mW, SOIC7
 ACDC, Low-Power, Hivoltage 12V (<15W) |
IW1706 BJT Drive, No ASU, 50mW, SOT-23-5
IW1707 BJT Drive, <30mW, SOT-23-6
IW1677 BJT, ASU, < 20mW, SOT-23-6
IW1816 Integrate 800V Switch, 30mW, SOIC7
 ACDC, Hi-Power, Low-voltagesv (<2oW) |
IW1699 FET, ASU, 30mW, CDC programmable, SOIC8
IW1762 FET, ASU,10mW, CDC programmable, SOIC8
 ACDC, Hi-Power, Hivoltage12v (<6ow) |
IW1760 FET, ASU, 30mW, CDC programmable, SOIC8
IW1761 FET, ASU, 20mW, CDC programmable, SOIC8

iWatt Confidential D



IWatt Solutions are Ready

iWatt

Power Management Simpilified Digitally~

Table I-1. Proposed Energy Conservation Standards for Direct Operation External Power

Supplies
AC-DC, Basic-Voltage External Power Supply
Nameplate Minimum Average . I
. ] ., Maximum Power in
Output Power Efficiency in Active Mode - . -
; No-Load Mode [W]
(Pow) (expressed as a decimal)
0 to < 1 watt > 0.5 * Poye + 0.16 <0.100
. _ ) = 0.071 * In(Pgy) - 0.0014 * .
=1 to < 49 watts Pous +0.67 < 0,100
= T =7
49 Wat_ts to < 250 > 0.880 <0210
watts
=250 watts 0.875 <0.500

AC-DC. Low-Voltage External Power Supply

Nameplate Minimum Average . .
i . . - Maximum Power in
Output Power Efficiency in Active Mode No.Load Mode [W
(Powr) (expressed as a decimal) No-Load Mode [W]
0 to < 1 watt >0.517 * Pyye +0.087 <0.100
. . ) > 0.0834 * In(Poy¢) - 0.0014 * 3
=1 to < 49 watts P,y + 0.600 < 0,100
= e =7
49 Wat_ts to <250 >0.870 <0210
watts
=250 watts 0.875 < 0.500

DEPARTMENT OF ENERGY

10 CFR Part 430

[Docket Number EERE-2008-BT-STD-0005]

RIN: 1904-AB57

Energy Conservation Program: Energy Conservation Standards for Battery Chargers and

External Power Supplies

AGENCY: Office of Energy Efficiency and Renewable Energy, Department of Energy.

ACTION: Notice of proposed rulemaking (NOPR) and public meeting.

SUMMARY: The Energy Policy and Conservation Act (EPCA) prescribes energy conservation

standards for various consumer products and commercial and industrial equipment. including

iWatt Confidential or

29



Efficiency Requirement (EPA2.0 vs. DoE)

iWatt

Power Management Simpilified Digitally

90.0%

88.0% -

B86.0% -

84.0% -

82.0% -

80.0%

T80%

76.0%

74.0%

72.0%

70.0%

68.0%

66.0%

64.0%

62.0%

60.0%

&
—
-
i =
..'l.’.
=

1 -
— _ —4
—h—
—n
i

T T T T T T T T T T T T T T T T T T T
12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 46 48 50

—+—DoE_BV
EPAZ.OV_BV
—&— DoE_5V

—8—EPA2.0V_5V

Pout (W)

IC Recommendation

3™5W

IW1676/1677

SW™10W

IW1706/iW1677/iW1699

10W~20W

V1599

3™5W

IW1676/1677/iW1707/iW1706

=5

SW™10W

IW1677/1W1707

10W~20W

ivW1l760

iWatt Confidential =
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IWatt 12V1A High Efficiency Design Sample iWatt

Power Management Simpilified Digitally~

Vour lout VRiPPLE Pour n OCP [Average EPA2.0
(V) (A) (MVpp) | (W) (%) (A) n (%) n(%)
0.018 12.02 0.000 16.0
3.41 11.98 0.250 38.0 3.00 87.83
90 6.81 11.99 0.500 48.0 6.00 88.03 1.19 87.6
10.28 11.99 0.750 80.0 8.99 87.48
13.77 12.00 1.000 94.0 12.00 87.15
0.021 12.02 0.000 14.0
3.39 11.99 0.250 54.0 3.00 88.42
115 6.76 12.00 0.500 52.0 6.00 88.76 1.18 88.4
10.17 12.00 0.750 78.0 9.00 88.50
13.64 12.00 1.000 80.0 12.00 87.98
0.027 12.02 0.000 22.0 4.4
3.42 12.00 0.250 44.0 3.00 87.72
230 6.78 12.00 0.500 58.0 6.00 88.50 1.15 88.5
10.13 12.00 0.750 78.0 9.00 88.85
13.50 12.00 1.000 88.0 12.00 88.89
0.036 12.03 0.000 16.0
3.45 11.99 0.250 56.0 3.00 86.88
264 6.83 11.99 0.500 76.0 6.00 87.77 1.13 88.0
10.14 11.97 0.750 78.0 8.98 88.54
13.55 12.01 1.000 94.0 12.01 88.63

* Note: Output voltage is measured at end of PCB

iWatt Confidential O
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ero-Power SOLUTION: W A70D5048

For-5V1A-Mini-TA Charge-Desipr

32



Schematic iWatt

Power Management Simpilified Digitally~

F1 D1 L1 0s
1R SGCIOMH 330uH SCD34
L LY N STV { usHI-A )
D2
SGCI0MH
03 4 ¢ 4 cio R2 EF,TC113 A
SGCIOMH T&.8uF T&.8uF §750K |
|
|
D4 FB1 I tc7 4 c4 R14 V4!
SGCIOMH 4.7uH I T330uF T 330uF 17k A2y
N 9 |
O el T +—¢ .
—_ . |
|
! B
|
U2 000 cs [
IDG3020A1 iwi7a0-d1 ul 470pF !
Bl ouTPuT asu3 pmzeaos i !
{1 | { usei-p )
D6 :
41 1SENSE vee [ | |
|
R7 I
18K _1% |
a3 31 GND VSENSE | 2 M—s |!
|
§2.7R_1% |
dceo dcs 1c3 Rg 2!
T 10uF T 22uF T 'orF 8.2k _1x !
|
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Circuit Board Photograph

3DG3020A1, TO-92

<— 24mm —>
§ 2

L =4
iW1700-01
(300mV Cable-Drop-Compensation)

<—22mm —>

iWatt Confidential b
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Regulation, Ripple and Efficiency Measurement

iWatt

Power Management Simpilified Digitally~

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

* Note: Output voltage is measured at end of PCB

iWatt Confidential o
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No-Load Standby Power Consumption

No-Load Standby Power Consumption

iWatt

Power Management Simpilified Digitally~

10

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

Pin(mW)

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

Vin(Vac)

iWatt Confidential =
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Output VI Characteristics

iWatt

Power Management Simpilified Digitally~

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

N .
./E“ .................................................... I/E“ ....................................................
a) Q

S

2.50V : : —— | S 2.50V ﬁ ﬁ e

C 200mA = 2 ; ; @zoom,qewz ........

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

iwatt Confidential D 37



Dynamic Load Response

iWatt

Power Management Simpilified Digitally~

E

Test Conditions:

1). Load: OmA-1000mA-0A
2). Frequency: 1Hz

3). Duty-Cycle: 50%

4). Slew-Rate: 0.1A/us

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

Vin=90Vac

Vo MAX=D.62V
Vo min=4.42V

) ©

Vin=264Vac

Vo MAX= =5.66V |
Vo min=4. A2V

CH2: Output Voltage, 1V/Div; CH1: Output Current, 0.5A/Div
S Watt Confidential
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— . —————

iW1812-20 for3W = —
Soym1|k—mac—hme-|9es-|gn

General Design Specification :

1.

2.
3.
4

AC Input Range 90-264Vac

DC Output 12V0.2A

Meet “100mW” No-Load Standby Power Consumption Requirement
No Y-CAP Design

iWatt Confidential
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1. Specification iwatt

Power Management Simpilified Digitally~

Description Symbol | Min Typ Max | Units Comment
Input
Voltage VIN 90 264 Vac 2 Wire
Frequency fLINE 63 50/60 47 Hz
No-load Input Power (230Vac) 100 mwW
Output
Output Voltage Vour 114 12.6 \ Measured at the end of PCB
Output Current lout 0 0.2 A

Measured at the end of PCB

Output Ripple Voltage VRIPPLE 150 mVe_p | lout=0.2A @T,=25C
20 MHz Bandwidth

Total Output Power

Continuous Output Power Pout 24 w
Over Current Protection OoCP 0.35 A Auto-restart
Active Mode Efficiency 67.7 % Measured at end of PCB, V, = 115VAC
(Meet EPA2.0 Requirement) g ' and 230VAC (Tawe = 25 C).
Environmental
Conducted EMI Meets CISPR22B / EN55022B

Designed to meet IEC950, UL1950
Safety

Class I

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

iWatt Confidential 1



2. Schematic

iWatt

Power Management Simpilified Digitally~

R14
J&K

ESD
R | V4
A ™~
Lli:sm
D2IN4007 K
F1 _
H Yy .
L1 330uH -
R4 Lca.’s Dg HER102
D5IN4007 470K <
a
i > & w
(o]
IN4007
AC—INPUT ID“" 5 c2 R1 : .
2 I‘ L Lo [] 220R I
4. 7uF ) | 4
1
I x
D4IN40O7 | 290uF
l D1 |
I‘ RSIO0SFL S
— |
|
|
|
|
U1l iw1812 :
4
VCe ] | :
, R8 3 D& FRIO2 |
N.C _ |
s ROIK R7 16K 1x I :.;
VSENSE 7 ] :
71 |1SENSE GND |8 !
|
a |
|
ley | ¢3 4 €8 I
T10pF T OWF T I0uF 2.8K i

iWatt Confidential W «
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3. Circuit Board Photograph

—
—

Top side

Dé

1

— s

iW1812-12v0.2A

7

Bottom side

iWw1812-20
(No Cable-Drop-Compensation)

iWatt Confidential B
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4. Bill of Material

iWatt

Power Management Simpilified Digitally~

Item | Qty. Ref. Description
1 1 Ul iWw1812-20, Off-line Digital PSR & VMS PWM Controller, SOIC-7
2 2 C2,C5 4.7uF, 400V, E-Cap, D8mmX12mm
3 1 Cc3 0.1uF, 50V, X7R, SMD-0805
4 1 Ca 220uF, 25V, Low ESR E-Cap, P8mmX12mm
5 1 Cé6 10uF, 50V, Low ESR E-Cap, ®5mmX11.5mm
6 1 Cc7 10pF, 25V, X7R, SMD-0805
7 1 C8 220pF, 1kV, Ceramic Capacitor
8 1 D1 RS1008FL, 1A 800V,Fast Rectifier Diode,SOD-123FL
9 4 D2,D3,D4,D5 |1N4007, 1A1000V, Rectifier Diode, DO-41
10 1 D6 FR102, 1A100V, Fast Recovery Rectifier (Trr=150ns), DO-41
11 1 D9 HER102, 1A100V, Ultra Fast Diode, DO-41
12 1 L1 330uH, Color Ring Inductor, 0410
13 1 R1 220Q15%, SMD-0805
14 2 R2,R5 1.3MQ +£5%, SMD-1206
15 1 R3 2.8KQ*1%, SMD-0805
16 1 R4 470KQ+5%, SMD-1206
17 1 R6 1KQ+5%, SMD-0805
18 1 R7 16KQ+1%, SMD-0805
20 1 R8 30Q+5%, SMD-0805
19 1 R9 4.3Q +1%, SMD-1206
21 1 R14 36KQ+5%, SMD-0805
22 1 F1 22Q), Fusible Resistor, 1Ws
23 1 |T1 EE13, vertical Taye
24 1 AC-INPUT Connector,3PIN2,L=3.96mm
25 1 OUTPUT Connector,2PIN, L=2.54mm
26 1 PCB Single Side Board, 94V0

iWatt Confidential o
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5. Transformer Design

SCHEMATIC

Core is connected to Pin-1

10
o7
[ ]
Primary 1397
| 18T Secondary
[ ] I
30 |
20 | O6
|
Bias 15T :
I
50 o !
ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) = 3.15mH +7% @10KHz
2. Primary Leakage Inductance
3. Electrical Strength = 3KV, 50/60Hz,1Min
MATERIALS:

1. Core: EE13 (Ferrite Material TDK PC40 or equivalent)
Bobbin :EE13 Vertical.

Magnet Wires (Pri) : Type 2-UEW

Magnet Wire (Sec) : Triple Insulated Wires

Layer Insulation Tape: 3M1298 or equivalent.

vk wnb

FINISHED :
1. Varnish the complete assembly

Winding Start pinl &
End pin-3 in “Clockwise”
direction — looking from
Pin 1/5 side of the

Bobbin.

Bottom

iWatt

Power Management Simpilified Digitally~

Rotating direction of
winding machine

7(F) ©

6(S) O

Triple Insulated Wire ( Anti-clockwise )
0.18mmx1 18T —Secondary

5(F) O
2(S) O

2UEW 0.14mmx3 15T - Bias (Anti-clockwise)

Top
< 2Ts
]< 2Ts
< 1T

3(F) O

2UEW 0.14mmx1 46T — Primary (Anti-clockwise)

2UEW 0.14mmx1 46T — Primary (Anti-clockwise)

1(S) O

2UEW 0.14mmx1 47T — Primary (Anti-clockwise)

iWatt Confidential i o
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6. Regulation, Ripple and Efficiency Measurement

iWatt

Power Management Simpilified Digitally~

* Note: Output voltage measured at end of PCB

Vin P Vour lout VRipPLE Pour n OCP |Average
(Vac) (W) (V) (MA) | (mVpp) | (W) (%) (MA) n(%)
0.028 11.96 0 44.0
0.787 11.89 50 39.2 0.59 75.54
85 1.546 11.91 100 53.6 1.19 77.01 300 75.83
2.349 11.91 150 67.6 1.79 76.05
3.189 11.92 200 80.8 2.38 74.74
0.031 11.94 0 48.0
0.781 11.89 50 45.6 0.59 76.12
115 1.521 11.91 100 57.6 1.19 78.27 310 77.58
2.287 11.91 150 56.8 1.79 78.12
3.063 11.92 200 67.2 2.38 77.81
0.061 11.94 0 52.0
0.838 11.89 50 54.4 0.59 70.94
230 1.576 11.91 100 50.8 1.19 75.54 310 75.35
2.322 11.91 150 64.8 1.79 76.95
3.056 11.91 200 67.2 2.38 77.96
0.075 11.94 0 58.0
0.867 11.89 50 48.4 0.59 68.57
264 1.613 11.91 100 57.2 1.19 73.81 310 73.66
2.366 11.91 150 69.2 1.79 75.52
3.105 11.91 200 64.8 2.38 76.73

iWatt Confidential
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7. Turn On Delay Time iwatt
o

Tek stop Tek stop
(& : : : ® : : ] e : : : (b} :
Oé& -1.51s 121V : : : e -1.51s 121V
OO0 699ms 0.00V : : : ‘ O6  773ms 0.00V
A2.215 Al2.1V : A2.295 A12.1V
—————————— R R R
e O ERGRIEETEEEECERLRELREEE e O UGRCEISEEDESLRLLE
I I I I I 1 I I
| I ARARI AR KRR RHRARRORC RN
' | et L L A
Il [ Il I I I I I [
l { | I | | I /|
1 1 I I I I 1 I
@ 100V A J[400ms 25.0kS/s ® - ] @ 100V A ][400ms 25.0k5/s ® - ]
@ 500V & 100k points 1.10V @ 500V & 100k points 1.10v

100Vac,No Load 100Vac,Full Load
Tst_pELAY=2.21S Tst_pELAv=2.29S

iWatt Confidential =



8. AC Startup Voltage Characteristic iWatt

Power Management Simpilified Digitally~

No Load, Vin_starTup =55.4Vac Full Load, Vin_starTur=63.4Vac

Tek PreVu ] - - - ] Tek PreVu ]

. T & T
@ 500V 100k points 1,10V @ s500v & 100k points __ 1.10 v
(@ RMS 55.4 v ) (@ Rms 63.4V )

iWatt Confidential 01 47



9. AC Brownout Voltage Characteristic iwatt

Power Management Simpilified Digitally~

No Load, Vin_srownouTt =31.3Vac Full Load, Vin_srownout=57.3VAac

Tek Stop E E . : : . Tek_PreVu_ .

[
@ 00V ][1.005 10.0kS/s [ W ] @ 00V o — - 1.00s  10.0k/s @ S |
@ 500V & 100k points 1.10¥ @ 500V & 100k points 1.10 ¥
(@ RVS 31.3V ) (@ RMS 57.3V )

iWatt Confidential O 48



10. Transformer Flux Density

(N,=139Ts, Lp,=3.3mH,Ae=17.1mm"2-EE13)

Tekbwn = g
0 5.600s 6 21TmA
O -747ns (3 22.2aA

[ AG.35Us A217mA

(@ 50.0mA (4. 00ps 2.50G5/5 Wi
49ma

1M points 2

log, is monitored at 85Vac and 200mA load
lpgi=217mMA

Buax =(lpri *Lp) / (Np*Ag)
=(217*3.3) / (139*17.1)
=0.301Tesla

iWatt

Power Management Simpilified Digitally~

Tek Run — _Trig?
: a0 5.60us  €)  248mA
o 0 -747ns (3 22.2aA
0 A6.35Ms A248mA

C..sg,ﬁmA. R S .][4,.00}15.

2.50G5/5 o s
1M points 258mA

Ip is monitored at 85Vac and 300mA load (Max

Output Power).
lpgi =248MA

Bumax =(lprs *Lp) / (Np*Ag)
=(248*3.3) / (139*17.1)
=0.344 Tesla

iWatt Confidential i o
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11. Vce Waveform iwatt

Power Management Simpilified Digitally~

Tek Prevu

Test Condition:

ViN=264Vac, lout_cv=200mA

Result:

Vce_max=556V

C. 1oo:v : J[20.0}.l:s 2.5005:15 ® - ] :
1M points 164 V
(@D Peak—Peak 556 V ]
iW1812-20
] Parameter Nofe Symbol Rating Unit
Collector-Base Breakdown Voltage Veso 800 W
Collector-Emitter Breakdown Voltage Vero 450 A%
Emitter-Base Breakdown Voltage VEBO 9 A%
Collector Current Ic 1.5 A
— 5
Power Dissipation T=25C P.ot 0.8 W
Junction Temperature T, 150 C
Storage Temperature Tt —55—150 T

iWatt Confidential W «



12. Output Diode

iWatt

Power Management Simpilified Digitally~

TekStop.;....;

T 2.5005/5

(@ 200v ' “J[20.0ps
1M points

—37.6V

:.J']:

(@D Peak—Peak 67.2V

)

Test Condition:
ViNn=264Vac, lout cv=200mA

Result:

Vbo_pp=67.2V

Appendix — Simple Specification for used Transistor(HER102)

Typé Number HER | HER | HER | HER | HER | HER | HER | HER | Units
101 102 [ 103 | 104 | 105 | 106 | 107 | 108

Maximum Recurrent Peak Reverse Voltage 50 100 | 200 | 300 | 400 | 600 | 800 | 1000 \V4
Maximum RMS Voltage 35 | 70 | 140 210|280 [ 420560 [ 700 | V
Maximum DC Blocking Voltage 50 | 100 [ 200 | 300 | 400 | 600 | 800 | 1000 \V
Maximum Average Forward Rectified Current
.375 (9.5mm) Lead Length @Tx = 55°C 1.0 A
Peak Forward Surge Current, 8.3 ms Single
Half Sine-wave Superimposed on Rated Load 30 A
(JEDEC method )
Maximum Instantaneous Forward Voltage 1.0 1.3 17 \V4
@ 1.0A
Maximum DC Reverse Current @ Ta=25°C 50 uA
at Rated DC Blocking Voltage @ T»=100°C 100 uA
Maximum Reverse Recovery Time ( Note 1) 50 75 ns
Typical Junction Capacitance ( Note 2) 20 15 pF

iWatt Confidential o
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13. Conducted EMI

Vin=230Vac/50Hz, Live

———

i w
Power M

att

Vin=230Vac/50Hz, Neutral

simplified Digitally

22-QP-Class B

ba-#v-Cldes B

ZE

iWatt Confidential
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i RUM'HT{W JQﬂ

J Il B

NN ‘ -
v LFZ\VJ

Note: Resistive & Full load; output (-) is Grounding.
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14. ESD (IEC 61000-4-2) iWatt

Power Management Simpilified Digitally~

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

Air-Discharged | Result (no-load) | Result (full-load)
+ PASS PASS E.LLT.
15KV o :
- PASS PASS ES. .I' genanmior Insulating support
+ PASS PASS Earth_[aIEfEmn:u plane
18KV ~"__ Clamping
- PASS PASS . A device
+ PASS PASS == Mains outiet with
20KV earth terrminal
- PASS PASS
+ PASS PASS
22KV
- PASS PASS
+ PASS PASS \
23KV Power supply
- PASS PASS wnit of E.5.0. generator
+ PASS PASS
25KV
- PASS PASS

iWatt Confidential - =



Simplified Digitally

W1812 forBW

Mic rcwave—oven—Bem

General Design Specification:

1.AC Input Range: 90-264Vac

2.DC Output: 5.0V/250mA,12V/250mA

3.Meet “100mW” No-Load standby Power Consumption Requirement
4.Max Ripple <150mVe _p

iWatt Confidential )
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1. Specification iWatt

Power Management Simpilified Digitally~

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 (230Vac) 100 mW

Output
Vout1 11 12 14

Output Voltage \ Measured at the end of PCB
Vour2 4.8 5.0 5.3

Output Current loutw/louT?2 0 0.25 A

Measured at the end of PCB

Output Ripple Voltage VRIPPLE 150 MVp_p | lout1=0.25A, lout2=0.25A@T, =25 C
20 MHz Bandwidth

Total Output Power

Continuous Output Power Pout 4.25 W

Over Current Protection OCP 0.35 A Auto-restart

Active Mode Efficiency Measured at end of PCB, V,, = 115VAC
n 72 %

(Meet EPA2.0 Requirement) and 230VAC (Tamb = 25 C).

Environmental
Conducted EMI Meets CISPR22B / EN55022B

Designed to meet IEC60065,
IEC60950,UL1950 Class Il

Ambient Temperature TamB 0 40 ° C | Free convection, sea level

iWatt Confidential 1
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2. Schematic Circuit

Fo--=s--sssoooo-e
! L2, Fi D3
|
! |
! | 228w IN+007
[ Lcs
R4
1 : ! . R2 750K |
= | iy 470PF
I oL
ACHINPUT 1 1fT 423 : IN+007
2 : I _1002F 5?10R
I : u D RS 1
! i M
! |
| : 02
I ] FRIO7 :
| System mother board IN$QO7 —
ui
wia12
i 4 R8
2 3 24R g FRI02
c2 NC
RIO R7
Blg VSENSE |- 1 I
m 12K
71 \1sENSE T
RY 1le7 1es []Rs 4 ce
2.2R T22pF T OMF L1355k T 10uF

Ti
EE1614

D9 HER102

iWatt

Power Management Simpilified Digitally~

+—

>

C11100pF R6 100R

C4

s700F =

D1 SR260

R14
24K

12V

3.0V,

>

| |

- C10
&80uf

e
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3. Circuit Board Photograph | iwatt

simplified Digitally

— - —

Top side Bottom side

.
3 . 9
¥ Y

& el =

Primary Secondary Primary ~ Secondary

iIW1812-20 PSR VMS Controler
(No Cable-Drop-Compensation)
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4. Bill of Material

iWatt

Power Management Simpilified Digitally~

Item Qty Reference Description
1 1 Ul iW1812,0ff-line Digital&Primary VMS Controller, SOIC-7
2 1 C2 10uF/400V, E-Cap,10*16
3 1 C3 0.1uF,X7R, SMD-0805
4 1 Cca 470uF/16V, E-Cap, 8*12 Low ESR
5 1 C6 10uF/50V, E-Cap, 5*11 Low ESR
6 1 Cc7 22pF, NPO, SMD-0805
7 1 C8 470pF,1KV,Ceramic Capacitor
8 1 C10 680uF/10V, E-Cap, 8*12 Low ESR
9 1 Cl1 100pF, 250V SMD-0805
10 1 D1 SR260,2A 60V,Schottky Barrier Diode DO-15
11 1 D2 FR107,1A 1000V, Fast Rectifier Diode DO-41
12 4 D3,D4,D5,D7 |1N4007, 1A1000V, Rectifier diode DO-41
13 1 D6 FR102, 1A100V, Fast Recovery Rectifier (Trr=150ns), DO-41
14 1 D9 HER102,1A 100V, Ultra Fast Recovery Rectifier DO-41
15 1 R1 510Q +5%, SMD-0805
16 2 R2,R5 1MQ £5%, SMD-1206
17 1 R3 3.5KQ £1%, SMD-0805
18 1 R4 750KQ £5%, SMD-1206
19 1 R6 100Q +5%, SMD-0805
20 1 R7 12KQ +1%, SMD-0805
21 1 R8 2.4Q £5%, SMD-0805
22 1 R9 2.2Q +1%, SMD-1206
23 1 R10 1KQ +5%, SMD-0805
24 1 R14 24KQ +5%, SMD-0805
25 1 F1 22Q), Fusible Resistor, 1W
26 1 AC-INPUT Connector,3PIN2,L=3.96mm
27 1 OUTPUT Connector,4PIN, L=2.54mm
28 1 T1 EE1614, Horizontal
29 1 PCB Single Side Board, T=1.0mm FR-1 94V0
30 NC L1 CM Inductor >25mH 0.16*80Ts
31 NC L2 330uH, Color Ring Inductor, 0410
32 NC C1 X-Cap 0.1uF/275V

iWatt Confidential Lo
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5. Transformer Design

iWatt

Power Management Simpilified Digitally~

SCHEMATIC
1 10
O : ° O
|
Primary 126T : 13T Secondary?2
|
|
(] I
30 | S
50 | |[[e
|
Bias 13T I 10T Secondaryl
|
|
20 7
7 Note:

« Dot (e) denote electrical
start.

« Electrical start could be
different to Mechanical
Winding start.

Core is connected to Pin-2

ELECTRICAL SPECIFICATIONS:

1. Primary Inductance (Lp) = 1.50mH17%@10KHz

2. Primary Leakage Inductance<5% * L, Short pin6-pin10
3. Electrical Strength = 3KV, 50/60Hz,1Min

MATERIALS:

Core : EE16 (Ferrite Material TDK PC40 or equivalent)
Bobbin : EE16 Vertical.

Magnet Wires (Pri) : Type 2-UEW

Magnet Wire (Sec) : Triple Insulated Wires

Layer Insulation Tape :3M1298 or equivalent.

aprwbdheE

FINISHED :
1. Varnish the complete assembly

Instruction for start of first winding...

Winding Start pin-3 & 10

End pin-1 in “Clockwise”
direction — looking from
Pin side of the Bobbin.

Rotating direction
= of winding machine

Bottom Top

3 layers of Tape

A

Triple Insulated Wire ( Clockwise)
0.35mmx1 13T —Secondary?2

2 layers of Tape

A

2 layers of Tape

2UEW 0.17mmx1 13T -- Shield (Clockwise) j

2(S) >
5(S) »  2UEW 0.17mmx2 13T -- Bias (Clockwise)
< 1 layer of Tape
1(F)* J
» 2UEW 0.17mmx1 42T — Primary (Clockwise)
2UEW 0.17mmx1 42T — Primary (Clockwise) <
3(S)e » 2UEW 0.17mmx1 42T — Primary (Clockwise)

iWatt Confidential =l 59



6. Regulation, Ripple and Efficiency Measurement

iWatt

Power Management Simplified Digitally~

Vin Pin | Voursvy |Vouraay)| loutsy) | loutaavy |VeieeLesvy|VripeLea2v)|  Pour n
(Vac) (W) V) V) (MmA) (MA) | (mVpp) | (MVpp) (W) (%)
0.021 5.09 11.35 0 0
0.283 4.95 11.57 40 0 0.198 69.96
90 1.620 4.95 12.27 250 0 1.238 76.44
3.701 5.12 11.41 0 250 2.852 77.05
5.335 4.98 11.31 250 250 57 92 4.073 76.34
0.026 5.08 11.34 0 0
0.292 4.95 11.56 40 0 0.198 67.81
115 1.616 4.95 12.28 250 0 1.239 76.64
3.655 5.11 11.41 0 250 2.851 78.01
5.220 4.98 11.31 250 250 54 82 4.072 78.01
0.068 5.07 11.32 0 0
0.370 4.95 11.56 40 0 0.198 53.51
230 1.688 4.95 12.36 250 0 1.239 73.37
3.720 5.11 11.40 0 250 2.849 76.58
5.232 4.98 11.30 250 250 48 80 4.070 77.79
0.088 5.07 11.31 0 0
0.401 4.95 11.58 40 0 0.198 49.42
264 1.723 4.95 12.36 250 0 1.239 71.88
3.766 5.10 11.39 0 250 2.848 75.62
5.290 4.98 11.30 250 250 51 84 4.070 76.94

iWatt Confidential e
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7. Turn On Delay Time

— ———

@ 79.9ms 4.0V
m B -146s 102V
‘ Al543 A0V

|

@ nov s @ 500V & |400ms 250ks/s @
@ ooV v 1M points 0.00v

100Vac,CH1,CH2:No Load
TsT pELAY=1.54S

CH1:12vV CH2:5.0V CH3:AC INPUT

iWatt

Power M

simplified Digitally

@ wov & @ so00v & ][400ms 250k5/s

@ 100y " 1M points

100Vac,CH1,CH2:Full Load
Tst pELAY=1.51S

iWatt Confidential D
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8. AC Startup Voltage Characteristic
e ——

Power Management Simpilified Digitally~

No Load, Vin_starTup =62.9VaAC Full Load, VIin_starTuP=75.6VaAC

' . M\W\\'HVm’!\'l!ﬂ\mIy\\\yw\'lmlmx

ms 3 'lmuvm — ~Va00ms
. TN 400 250kS/ . 1
@ 200V 1M points 3.12V . 2.00V

(@ RMS 62.9V ) (@ RMS 75.6 V

CHI1:AC Input CH3:5V

iWatt Confidential 1



. . @
9. AC Brownout Voltage Characteristic |Watt

Power Management Simpilified Digitally~

No Load, Vin_srownouT =35.8Vac Full Load, ViN_sBrowNouT=65.9Vac
Weew e W
_ﬁ; ______________________________________________
.............................................. 3&
e T
D ﬂ
.500 1005100k5/s.f """ .'.”mo;v”w” '"';”";"4o'o‘m;'“';‘2'50'ks';/s"”6‘1" """
b 100V ][ 1M points 0.00 V b 2.00 Y ][ 1M points 2.64 v}
(@ RMS 35.8V ) (@ RMS 65.9V )

iWatt Confidential i o
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10. Vce Waveform iwatt

Power Management Simpilified Digitally~

TekpPrevu =~ —
: Test Condition:
’NN Vin=264Vac, lout1=0.25A,lout2=0.25A
Result:
9
: : : : : : : Vce_max=588V
C.. .]OUEV; R S S ][200”8 L .ZI.SOG.S}S - . J_ ] [
1M points 126 V
(@ Peak—Peak_ 588V )
iW1812
] Parameter Note Symbol Rating Unit
[ Collector-Base Breakdown Voltage Vero 800 W
Collector-Emitter Breakdown Voltage Vero 450 A%
Emitter-Base Breakdown Voltage VEBO 9 W
Collector Current Ic 1.5 A
— 5
Power Dissipation T=25C P.ot 0.8 W
Junction Temperature T, 150 C
Storage Temperature Tt —55—150 C

iWatt Confidential =



11. Output Diode(12V) iWatt

Power Management Simpilified Digitally~

Tek Stop _

Test Condition:
WWWWWWW ViN=264VAac, lout2v)=250mA

Result:
'S D RS B
| | L Vpg_pp=52.4V

C... e ]20..0“5.... T ._r
1M points -30.0V

(@B Peak—Peak 52.4 V )

Appendix — Simple Specification for used Diode (HER102)

Typé Number . - HER | HER | HER | HER | HER | HER | HER | HER | Units
101 102 | 103 104 | 105 | 106 | 107 | 108

Maximum Recurrent Peak Reverse Voltage 50 1001 200 | 300 | 400 | 600 | 800 | 1000 \V4
Maximum RMS Voltage 35 | 70 140 [ 210|280 [ 420560 [ 700 | V
Maximum DC Blocking Voltage 50 | 100 | 200 | 300 | 400 | 600 | 800 | 1000 \
Maximum Average Forward Rectified Current
.375 (9.5mm) Lead Length @T. = 55°C \ ) 1.0 A
Peak Forward Surge Current, 8.3 ms Single
Half Sine-wave Superimposed on Rated Load 30 A
(JEDEC method )
Maximum Instantaneous Forward Voltage 1.0 1.3 17 \V4
@ 1.0A
Maximum DC Reverse Current @ TA=25°C 50 uA
at Rated DC Blocking Voltage @ T.=100°C 100 uA
Maximum Reverse Recovery Time ( Note 1) 50 75 ns
Typical Junction Capacitance ( Note 2) 20 15 pF

iWatt Confidential Lo



12. Output Diode(5V) iWatt

Power Management Simpilified Digitally~

Tek stop
| Test Condition:
—_ —_
: ViN=264Vac, loutsv)=250mA
Result:
Vb1 _pp=40V
C O S S j['zo'.o;;s' 7 ] ;
1M points -29.6V
(@D Peak—Peak 40.0V )
Appendix — Simple Specification for used Schottky Diode (SR260)
$
Characteristic Symbol SR220 | SR230 | SR240 | SR250 (| SR260 Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRWM 20 30 40 50 60 vV
DC Blocking Voltage VR
RMS Reverse Voltage VR(RMS) 14 21 28 35 42 A"
Average Rectified Output Current (Note 1) @T,_ = 100°C lo 2.0 A
Non-Repetitive Peak Forward Surge Current 8.3ms
Single half sine-wave superimposed on rated load IFsm 50 A
(JEDEC Method)
Forward Voltage @Il = 2.0A VM 0.50 0.70 vV
Peak Reverse Current @T, =25°C IRM 05 mA
At Rated DC Blocking Voltage @T, = 100°C 10

iWatt Confidential



13. Transformer Flux Density iWatt

(Np=126Ts, Lm=1.6mH, Ae=18.5mm?2-EE1614 )

Tek Prevu TekPrevu == =
: : ; ; O —20.000u45 @  354mA : ; ; ; : : O —20.000us € 482mA
. 20.0004s @ 0.00A S 20.000us @  0.00A
: : : A40.000Ws A354mA A40.000us A482mA

(@ 100ma J[@.00ps 2.50GS/s ® (@ _100mA ][4-00115 2.50GS/s ® s ]
1M points 372maA 1M points 560maA

CH1: lpri ,200mA/div CH1: Ipri ,200mA/div

Ipri is monitored at 90Vac and (320+320)mA

Irri iS monitored at 85Vac and (250+250)mA load
load (Max Output Power).

lPrI=354MA
IPrRI=482MA
Bwmax =lpri* Leri/ (NP*Ae)

Buax =IPri* Leri/ (NP * Ae)
=(482*1.6)/(126*18.5)
=0.331Tesla

iWatt Confidential 3 o 67
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14. Thermal Test for Critical Components

iWatt

Power Management Simpilified Digitally

Top side Bottom side
- Vin=90Vac,louti/lout2=0.25A Vin=264Vac, louti/lout2=0.25A
Temp.(C) Rising Temp. ('C) Temp.(C) Rising Temp. (C)

Transformer(T1) 51 27 55 31
U1(iw1812) 57.6 33.6 64.8 40.8
D1 SR260 58.5 34.5 60.7 36.7
D9 HER102 52 28 53.4 29.4
Ambient (Chamber) Temp. 24 24
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15. Conducted EMI iwatt

Power Management Simpilified Digitally~

230VAC, Live 230VAC, Neutral
70 EEEEE OP-Cied & E[\LSEE 2-0P-Clazs B
£0 E'iffg o o ‘Eﬁfﬂ A Claps 5]
g ) /_\ \’\JW\J] A , o »Wf"‘ M/“ . e ]>—— E ) R Al i w.p y
L s, |2 T kg 0P
i VYV ::/w ¢ ki Ty mw i
: A ) ; AV

Note: 1. Vin=230Vac, output is loading resistance-load(Full load)

2. Input add filter circuit, Output is floating.
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