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Innovative Power Management Solutions

Company Overview

Founded in 2000, iWatt designs, develops and manufactures
power supply control ICs. iWatt technology delivers iWatt's Adaptive Digital Control technology.
improvements in size, cost and efficiency that have previously

been unattainable without adaptive digital control technology. ASSP LED Driver Product Selector Guide

The company’s patented techniques set a new standard iWatt LED Driver Solution Selector Guide
in power supply performance by dramatically reducing A Complete Solutions from iWatt
component count for lower cost and improved reliability. The Digital Dimming technology brief
iWatt team has made a major breakthrough in power supply LED Driver IC Tables
control by using digital algorithms to replace traditional iW1810
analog control solutions. One key aspect of the iWatt design iW1678
is that AC/DC adapters have become easy to design, debug
and manufacture. iWatt is currently working with market iW3620
leaders in notebook computer, flat panel display and portable w3612
device arenas to develop high density, low cost AC/DC power iW3614
supplies. LED Driver Design Examples

iW1810 For Smallest GU10 LED Driver
iWatt is also a leading provider of Analog Front Ends (AFE) iW1678 For RC replacement LED Driver
for Digital Displays, Portable Audio/Video and Wireless iW1678 for Compact Bulb Light Driver

iW1706 for Bulb Light Driver
iW3620 For Hi PF LED Driver
iW3612 For Dimmable LED Driver

applications. Using our portfolio of advanced data converter
technology, high-speed mixed analog solutions and transistor
level expertise, iWatt's products enable high bandwidth

iW3614 For Hi PF Dimmable LED Driver

analog interface and data transfer for Flat Panel Displays, LCD
TV, PDAs, Digital Cameras, Video Game Systems and Wireless
Appliances. Our technologies are typically licensed as Analog
Silicon Intellectual Property (ASIP) modules in hard-layout
macro formats.
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iWatt

inteiigent AL aad LED POWER™

iWatt’s Adaptive Digital™ Control Technology

* Provides Total System Solutions for low-power adapters, chargers, LED lighting drivers and LED-TV
backlighting drivers 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

— Green power by innovative design: high efficiency, low EMI, low cost, zero power no-load, etc.
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Benefits on Primary-side control

® Line Isolation

f IS » Easier for heat sink design
P D N R » Easier for heat spreading
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1+ N » Easier to meet safety regulation
I - iwatt . ® More reliable and longer life time
5 Digital 2] » No opto
s| Controller [71— » No Y-cap

iWatt’s Solution / o High Efficiency design
= - » Isolated current transformer is easy

Primary side Feedback — d current tr
for optimize efficiency
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Innovative Power Management Solutions

2012 ASSP LED Driver Product Selector Guide

Reference Design
Switching cC Driver

Product | Power Application Package
pp Frequency | Tolerance | Type 9 Vout(V)/ Isolati
lout(mA) soation
. . LED Lighting 64kHz o Internal . * . o
W1s10  W-sW (ST el sie 5% soovpw SO8  3*IW 90264 10/350 >76% Yes  GUIO  EBC880
2W 180-264 55/30 >8% 0.5 No  Candle EBC881
3W 180-264 110/30 >87% >0.5  No  Candle EBC882
o 6W  180-264 32/200 >86% 0.5 No  Candle EBC883
— iW1678  1W-7W (legil;rl\gr:gglge ) forgr‘:";:zsize 5% BIT  SOT23-5
m 5*IW  90-264 16/350 >85% 0.8  Yes Bub  EBC884
g 6W  90-135 100/60 >86% 0.5  No Bub  EBC885
<
(0]
" S*2W  90-264 18/500 >86% 0.5  Yes Bub  EBC886
o
2 .
= iW1706 10W LED Lighting 72Ktz 3% BIT  SOT23-5 10W = 90-264 15/700 >86% 0.5  Yes Bub  EBC906
g (No Dimmable)  for small size
8*IW 90-264 27/350 >80% 0.9  Yes Bub  EBC887
8 9*IW 90-264 30/350 >80% 0.9  Yes Bub  EBC888
= 10W  90-264 38/280 >87% >0.75  Yes Bub  EBC889
> . .
-= iW3620 3w-4ow | -EDLiEhting - 130ktHz (max) 5% FET SO-8  15W 90-264 38/400 >88% >0.88  Yes Bub  EBC890
=) ( Non-Dimmable )  for small size
a) 18W  90-264 40/450 >86% 0.9  Yes T8  EBC891
L
— 10%3W  90-264 32/700 >83% 0.9  Yes EXT8  EBC892
o
1) 7*3W  90-264 24/1000 >85% 0.9  Yes EXT8  EBC893
(7))
s, 4 iw3602-00 3w-10w  EDLighting  200kkHz (max) 5% FET S0-8  3*IW 90-135 11/350 >75% 0.5  No  Candle EBC894
( Dimmable ) for small size
o 3*IW  90-135 11/350 >78% 07  No GU10  EBC895
{%_iwssozm 3W - 10W (L[E)?"‘L::;'IZ% ig?::z I(I"S'i’;) 5% FET s0-8
3*IW  180-264 11/350 >78% 0.7  No GU10  EBC896
Mo, A iw3612-00 sw-25w  LEDLighting - 200kHz (max) 5% FET SO-8  4*IW 90-135 13/350 >76% >0.72  Yes Bub  EBC897
( Dimmable ) for small size
Vo, 2 iw3612-01 sw-25w  LEDLighting - 200kHz (max) 5% FET SO-8  4*IW 180-264 13/350 >76% >0.74  Yes Bub  EBC898
( Dimmable ) for small size
9*1W 90-135 30/350 >80% >0.95  Yes Bub  EBC899
9*1W 180-264 30/350 >82% >0.96  Yes Bub  EBC900
12*1W 90-135 40/350 >81% >0.97 Yes  PAR38  EBC901
LED Lighting
X
{%~ iW3614  3W-30W  highPF(>09) 200KHz(max) 5% FET SO-8  12*1W 180-264 40/350 >85% >0.98  Yes  PAR38  EBC902
( Dimmable ) for small size

6*3W 90-135 21/700 >82% >0.96 Yes PAR38  EBC903
6*3W 180-264 21/700 >84% >0.97 Yes PAR38  EBC904

18W 180-264 40/450 >84% >0.97 Yes T8 EBC905
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iWatt LED Driver Solution Selector Guide -- Non-dimmable

Input | Out put
power | power
25W | 22W 2 b gt
i ¥l 3620
&y f RM8/PQ2016/EFD25
20W ¥ | SEPIC PFC RM8 24V1000m.
3
i . e
iW3620 ER2510 EBC893
15W i ZAk
[SEPIC PFC ER2510 40V450mA
,, . EBC891 -
ar A
10w . 1W3620 EE16/RME 11706 EE16
- )
10W W Valley Fill 15V700mﬂ iW3620 iW3620
EBC206 Bulb /PAR20 PAR30 Bulb Light / PAR20 /PAR30
L Valley Fill PFC RM6 30V350mA SEPIC PFC RM6 30V350mA
EBC888
6-7W |5W [ Driver Box for 1-3W 3—5W]
/[GU10 EE10 10V350mA]
EBC880
w 3W iWw1810/iW1696 / iW1678 IT /
EE10/EPC13 / EE13 Candle RC Replacement
30-100V 100-30mA
EBC882
PF> 0.5 PF>0.7 PF>0.9

iWatt LED Driver Solution Selector Guide -- Dimmable

Input ‘| Out put
power | power
25W [ 22w T
20W 3614 6
p RM8/PQ2016/EFD25
15W N ( ; PQ2016 21v700mA EBC903/EBC904
Y L:::/ PQ2016 40vV350mA EBC901/EBC902
10w
o iW3614
X . RM \2 A
W iW3602-00 iW3612 K[RMg S aoomA EB°9°1’EB°9°2P
—
o
6-7W 5w .
b \‘
sw " iW3602-00
GU10 E14 E12 10V350mA
EBC895/EBC896
PE>05
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Innovative Power Management Solutions

Flexible Topologies for Various Applications

Non- isolated Isolated

High voltage & low current Low voltage & high current
’ v {E i E
' x ~
b x
- S
UBuck-Boost U Flyback

Non- isolated Non- isolated

High or low output voltage Low voltage & high current

= & TE
QSEPIC '3 B J—f R

Sepic for Hi-PF solution
Ac{ + {WTL S — Advantage
P g Tg g T T« * High PF and tight CC control
f ]
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with same controller

—] * Low ripple current
| * High efficiency than 2-stage
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iWatt

inteiigent AL aad LED POWER™

iWatt PSR Solution for Non-isolated Bulb Lamp

L1

F1
1A 250 V
L W This product is covered by the
47kQ " . .
ACInpUt 04 pFzyey T J_ 1 :'"I': Vour folIowmg patents:
L2 1oﬁr1=—-+ ety & cs S Ta 3 | 7
N o— sl Lol l Dl T 2R 1) To detect / sense the output
1y o L ador L " Lol b |, voltage indirectly through the auxiliary
47K 1N4007 1 . . .
= : ::ﬁmﬁ fm winding: 6,956,750; 6,990,000;
- X i URs007 6,882,552;6,900,995; 6,370,039;;
o 1| 6,385,059;
2o [1M] L
N i< I 2) To detect / sense the output load
== ' current indirectly and control the output s
iy, ouTPUT ai w3l load current at constant; and maintain the 5
cc TSC13003 ol . . o
LF8 S 7|GND Tt tight constant-current regulation across a
T {3| Vsense Isense - wide Iine-load; _02')
c5 L R9 < ca R6 =
TVF T3 kaZ T u1 sa 6,944,034;6,972,969;7,443,700;7,876,582; a
1 wem [ 7,974,107; 7,589,983 0

e Input: 230 Vac
e Output: 70 V 86 mA Weeref
e PF >0.85

o Efficiency > 90% L=

e Non-Isolated

iW3620 with SEPIC for Hi- PF application

™ D10
F1 L3 D6
2A/250V 1mH UF4007 PQI2016 HER605
 ~— o i iy e »t vV,
L o l z ST out
> (L2 R1 R3S L, SRT gl N
L1 D |ee2e|  47kQ - 620 kQ 3 8T 3120k! i
o) | o8 e c1 3 > > s 3t L6 h
B y .
AC Input g Ow ™ 0.4uF275V Ni’_ 1+,8 {+,8 o ' : o 2231?:--*‘ SR17 bod )
2 W O~ T—Oo~ 1 HF T 47kQ 5
S 1 U: TT°8 T 50V !
La = s | e N i
N 1 mH R4 3 A D8 ol
[ 620 k0 S A RS1M I |
IRINE N
! U 1
R2 = = | : RTN
47k - i l
P [ cv1
1 - I 1nF
I 1
1 i 1 -
D9y N
u1 FR102 T @ a1 (I
e Input: 90 - 260 Vac R15 iW3620 R14 < 4403  O0aNe)— gl
< U
. 20 kQ 100 o |
)
e Output: 40 V 450 mA b Voo |2l i . : !
e PF > 0.85, THD < 30% - SR Lot
’ 2|Vgense  OUTPUT |7} =70 D2 4Tk [
o Efficiency > 87% L, 2k 1Na148 =
. 3|Vin Isense |69
o Ripple current < 90 mA
4|sD GND |5
R16S C7 c8L <R3 c6 /AZ1 —=c9 SR123RN
3.3kQ S 27pF T 470pF a7kQ Tzzo pF| 15V 4.7 yF 4307120
25V
1 I ]

L x W x H= 282x16x12mm

www.iwatt.com Page 6



Innovative Power Management Solutions

iWatt Dimmable Solution for PAR Lamp

L1

8 mH
N o ! cv1
A 680 pF / 250 V
T D6
AC Input 4-7(;‘)‘(’1 UFabo7 PQ2016 HER204
From Dimmer 33 nF 275V G —p— »> - T :_ : P Vourt
L2 . D2 % ! \
8mH 5EE§1|§| USim 3120 kQ 1 3ice, — N
L o—"\ * ] V3 X
o LWV—I C7 C2_1 $R10 I | ! + I
1.25A 250 V 22 nE/500 V 1nF/250VT 3220 kQ | 1 C5 —--= —=C5B §R17 \
R2 1 v 100pF135v Sk |
4.7kQ | T '
$o0ka o !
< I | 1
I D3 . I
RS1M Vol N
ldl
bl v
— co RTN
" 1 i I
- 1
o [l a3 ar |||
= | =] pmzeoos  o2ne I -
<<D 4 Co, 1
1
- 1 | '
%) % R14 |
2 u1 $100 L
= L iw3614 D5 3
E R15 Q4 Yrsim |
. i e [1] OUTPUT\Tf! Vee 8] 201 :0 [
L 1
(TR) cc |8 1,};;) N/ .
[2|Vgense  OUTPUT [7}—AWN T =
1kQ Rag R12<
——3|Vin Isense | 61— 100kQ
c16
4|VT GND |5 11
+ L
R16S co-L c3-L cs R16 —=c6 ca— /&'z1 —=c10
24 kn% 2pF T 22nF Tzz nFT NTC 100 pF 47 uF T 15V T1 WF
100 KQ 25V 25V

® Input: 100 - 120 Vac or 220 - 240 Vac
e Output: 25 V 400 mA

o Efficiency > 82%

® PF > 0.9 @ No-dimmer mode

® THD meet IEC61000-3-2

® Dimming compatibility RC R RL

This product is covered by the following patents:

1) To detect / sense the output voltage indirectly through the auxiliary winding:
6,956,750; 6,990,000; 6,882,552;6,900,995; 6,370,039;; 6,385,059;

2) To detect / sense the output load current indirectly and control the output load current at constant; and maintain the tight
constant-current regulation across wide line-load;

6,944,034,6,972,969,7,443,700,7,876,582,7,974,107; 7,880,447, 7,589,983;

3) To dim the output current and correct power factor:
7,433,211; 7,936,132;

Page 7 AC/DC Power Supply and LED Driver Solutions
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iWatt's Digital Control Technology to detect the dimmer type and phase

The dimmer detection algorithm and the dimmer tracking
algorithm both depend on an accurate input voltage
period measurement. The V|, period is measured during
the second cycle of the dimmer detection process and is
latched for use thereafter. Using the measured VIN period
in subsequent calculations rather than a constant allows
for automatic 50-/60-Hz operation and allows for a 10%
frequency variation.

The phase measurement starts when V,, exceeds the rising
threshold until V,, falls below the falling threshold.

0.14v

t0

I ;CYOSS | I I

tperiod

Vcross

Tcross

Dimmer _ phase =

M

Drario = Dimmer Phase x K1 - K2
Where, K1 is set to 1.768 and Kz is set to 0.238.

M

Adjust the reference voltage of Peak Current
Sense comparator

Tperiod

N T
LED Current [ = itk B s

2 T

t

Digital Dimming - Improving the Quality of Life Through Improved Light Quality

iWatt specializes in novel, innovative solutions that leverage the company’s digital power capabilities, and the non-linear
attributes of the dimmer problem present a challenge that is ideally suited to the flexibility and configurability inherent to
a well executed digital solution. iWatt’s solution includes an algorithm that maps the operating characteristics of dimmers
and digitally filters the LED drive current to eliminate spikes that would otherwise cause flicker. iWatt has characterized
popular dimmers on the market today that are representative of the installed base of dimmers available worldwide to ensure
optimized compatibility, resulting in smooth dimming and further ensuring the elimination of low frequency flicker.

Un- balance and multi-fire
B

[ I | - IITTTXR| | [1] @

e Digital control eliminates flicker caused by un-
balance for each half cycle

e Digital control eliminates flicker caused by line
voltage dip and distortion

iWatt solution

AN

AN

A

® Digital mapping of dimming control for wide
range of dimming output

e Monotonic ( digital step ) dimming control
liminates flicker

www.iwatt.com
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Innovative Power Management Solutions

Digital Dimming - Support Multi-lamp Parallel Mode

® Parallel operation mode at end-user, No-flicker TRIAL fire ot
| Deta_v
® Reliability for parallel operation mode, No-damaged N e Ve
F"“‘h--hq.‘}_;l'lh""ﬂ'w
Repeatable peak current??? T Ny Wi ik, ihcap
P__ dimmer xK> P_lampx N/PF (K=0.5~0.7)
Valley voRage on bulk-cap

®  Better dimming performance, same dimming level for
each lamp With bulk-cap i o
J rp-eania imunhu
|
1

Each lamp can get accurate phase - cut duty i

Each lamp can get better CC tolerance at 100% output

W e——

=
=
O
@)
=1
3
(]
=
w
o
c
=
o
=1

Digital Dimming - Support Multi-Gang Mode

iWatt solution support multi-gang as end-user expected

L AC Input N
DIMMER TYPE- XXXXX 40W-400W | MULTIGANG DIMMING
1(6) | 2(4) | 3(3) 2(4) |3(3) | 1(6) 3(3) | 1(6) | 2(4)
MIN | MIN MIN | MIN MIN | MIN
MIN | 50% MIN | 50% MIN | 50%
: 11?@ MIN | 100% MIN | 100% MIN | 100%
i
50% | MIN 50% | MIN 50% | MIN
50% | 50% 50% | 50% 50% | 50%
2 50% | 100% 50% | 100% 50% |100%
]
u ur W - 100% | MIN 100% | MIN 100% | MIN
—— .
1 JW . 100% | 50% 100% | 50% 100% | 50%
- 100% | 100% 100% | 100% 100% | 100%
3 LUMINS DIMMING
& CURENT MIN MAX o Note
: ) ICIRCUIT1 WITH 6 LED
I '\‘l' 6 LEDS 33 748 59 1(6) DRIVER
_—"-'_’= W CIRCUIT2 WITH 4 LED
LH 1 3 LEDS 20 744 40 2(4) DRIVER
‘ ICIRCUIT3 WITH 3 LED
E 1LEDS 17 746 40 3(3) DRIVER
FLICKER|

Unacceptable if LED is flicker when adjust other dimmers

Page 9 AC/DC Power Supply and LED Driver Solutions
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Off-Line Digital Green-Mode PWM Controller - iW1810

Overview

The iW1810 is a high performance AC/DC power supply control device, specifically targeted for low cost, high efficiency, and
compact power supplies. The iW1810 uses iWatt’s proprietary digital primary feedback technology eliminating the need for
secondary feedback circuitry while achieving excellent line and load regulation, and maintaining stability over all operating
conditions without the use of external loop compensation components. Pulse-by-pulse waveform analysis allows for a loop
response that is much faster than traditional solutions, resulting in improved dynamic load response. The built-in power limit
function enables optimized transformer design in universal off-line applications and supports a wide input voltage range.

Features

High Performance
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e Tight +3% output voltage regulation

e Tight 5% output current regulation
e Low start-up current (8 YA typical)
o No audible noise over entire operating range

® [EZ-EMI" design to easily meet global EMI standards
Low Cost

® Primary-side feedback eliminates opto-isolator and
simplifies design

® Internal 800 V switch for high V surge
® No external compensation components required

® No Y-Cap Required

High Efficiency

® No-load power consumption < 100 mW at 230 V__with
typical application circuit

e Complies with EPA 2.0 energy-efficiency specifications with Applications
ample margin e Low-power AC/DC LED driver
» Adaptive multi-mode PWM/PFM control for improved e Outout ;
efficiency utput powe

» Quasi-resonant operation for highest overall efficiency » 1W-3W

Compact

e 64 kHz PWM switching frequency to allow small
transformer size

® Built-in soft start
® Built-in protection
»  Output short circuit and over voltage

» Current sense resistor short circuit

www.iwatt.com Page 10
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Low-Power Off-line Digital Green-Mode PWM Controller - iW1678

Overview

The iW1810 is a high performance AC/DC power supply control device, specifically targeted for low cost, high efficiency,
and compact LED drivers. The iW1678 uses iWatt’s proprietary digital primary feedback technology eliminating the need for
secondary feedback circuitry while achieving excellent line and load regulation. It also eliminates the need for loop compensation
components while maintaining stability over all operating conditions. Pulse-bypulse waveform analysis allows for a loop
response that is much faster than traditional solutions, resulting in improved dynamic load response. The built-in power limit
function enables optimized transformer design in universal off-line applications and allows for a wide input voltage range.

Features

High Performance
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e Tight 5% output current regulation

e Low start-up current (8 YA typical)

o No audible noise over entire operating range

® EZ-EMI" design to easily meet global EMI standards
Low Cost

® Primary-side feedback eliminates opto-isolator and
simplifies design

o No external compensation components required
High Efficiency

e Complies with EPA 2.0 energy-efficiency specifications with
ample margin

» Adaptive multi-mode PWM/PFM control for improved
efficiency

» Quasi-resonant operation for highest overall efficiency

Compact Applications
e 64 kHz PWM switching frequency to allow small e LED lighting
transformer size
e Output power

® Built-in soft start » 1W-7W

® Built-in protection
»  Output short circuit and over voltage

» Current sense resistor short circuit

Page 11 AC/DC Power Supply and LED Driver Solutions
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Low-Power Off-Line Digital Green-Mode PWM Controller - iW1706

Overview

The iW1706 is a high performance AC/DC power supply controller, specifically targeted for low cost, high efficiency, and compact
power supplies. The iW1706 features a distinctive soft-start scheme, which allows for fast and yet smooth start-up with both small
and large capacitive loads. The iW1706 removes the need for secondary feedback circuitry while achieving excellent line and load
regulation. It also eliminates the need for loop compensation components while maintaining stability over all operating conditions.
Pulse-by-pulse waveform analysis allows for a loop response that is much faster than traditional solutions, resulting in improved
dynamic load response. The built-in power limit function enables optimized transformer design in universal off-line applications and
allows for a wide input voltage range.

Features

High Performance
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e Tight £3% output current regulation

o Adaptively controlled soft start-up enables fast and smooth
start-up for a wide range of capacitive loads (from 330 pF
to 6000 pF)

e EZ-EMI " design to easily meet global EMI standards
e Intrinsically low common mode noise

o No audible noise over entire operating range
Low Cost

® Primary-side feedback eliminates opto-isolator and
simplifies design

o Direct drive of low-cost BJT switch

o No external compensation components required

High Efficiency

o Complies with EPA 2.0 energy-efficiency specifications with Applications

ample margin
P & e LED lighting
» Adaptive multi-mode PWM/PFM control improves

efficiency e Output power

» Quasi-resonant operation for highest overall efficiency » 10W

Compact

e Optimized 72 kHz maximum PWM switching frequency to
allow small transformer size

e Built-in protection
»  Output short circuit and over voltage
» Current sense resistor short

» output current limit and overload

www.iwatt.com Page 12
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Digital PWM Current-Mode Controller for AC/DC LED Driver - iW3620

Overview

The iW3620 is a high performance AC/DC offline LED driver which uses digital control technology to build peak current mode PWM
flyback power supplies. The device operates in quasi-resonant mode at heavy load to provide high efficiency along with a number of
key built-in protection features while minimizing the external component count, simplifying EMI design and lowering the total bill of
material cost. The iW3620 removes the need for secondary feedback circuitry while achieving excellent line and load regulation. It
also eliminates the need for loop compensation components while maintaining stability over all operating conditions. Pulse-by-pulse
waveform analysis allows for a loop response that is much faster than traditional solutions, resulting inimproved dynamic load response.
The built-in current limit function enables optimized transformer design in universal off-line applications over a wide input voltage range.

Features

High Performance
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e Tight 5% output current regulation

e Low start-up current (10 pA typical)

e EZ-EMI " design to easily meet global EMI standards
Low Cost

® Primary-side feedback eliminates opto-isolator and
simplifies design

o No external compensation components required
High Efficiency

e (Quasi-resonant operation for highest overall efficiency
Compact

e Up to 130 kHz switching frequency enables small
transformer size

o Built-in soft start

e Built-in protection Applications
»  Output short circuit and over voltage e LED lighting
» Current sense resistor short circuit e Output power
» Overtemperature Protection » 3W-40W

» Open circuit protection

»  Single-fault protection

Page 13 AC/DC Power Supply and LED Driver Solutions
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AC/DC Digital Power Controller for Dimmable LED Drivers - iW3602 / iW3612

Overview

The iW3612 is a high performance AC/DC offline power supply controller for dimmable LED luminaires, which uses advanced
digital control technology to detect the dimmer type and phase. The dimmer conduction phase controls the LED brightness. The
LED brightness is modulated by PWM-dimming. iW3612’s unique digital control technology eliminates visible flicker. iW3612 can
operate with all dimmer schemes including: leading-edge dimmer, trailing-edge dimmer, as well as other dimmer configurations such
as R-type, R-C type or R-L type. When a dimmer is not present, the controller can automatically detect that there is no dimmer.

The iW3612 uses iWatt’s advanced primary-side sensing technology to achieve excellent line and load regulation without
secondary feedback circuitry. In addition, iW3612’s pulse-by-pulse waveform analysis technology allows accurate LED current
regulation. The iW3612 maintains stability over all operating conditions without the need for loop compensation components.
Therefore, the iW3612 minimizes external component count, simplifies EMI design and lowers overall bill of materials cost.
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Features

High Performance
e Tight LED current regulation £ 5%
o Wide dimming range from 1% up to 100%
® Automatic dimmer detection
» Leading / trailing / unsupported / no dimmer
Low Cost

® Primary-side feedback eliminates opto-isolator and
simplifies design

High Efficiency
® Resonant control maximizes efficiency
»  85% without dimmer

Compact

o Small external components

® Built-in soft start

® Built-in protection Applications
» LED open / short circuit protection e Dimmable LED luminairies
»  Single-fault protection e OQOutput power
» Over-current protection » iW3602--upto10W
» Current sense resistor short circuit protection » iW3612--8W-25W

» Over-temperature protection

» V,, over-voltage protection

www.iwatt.com Page 14



Innovative Power Management Solutions

AC/DC Digital Controller for High PF Dimmable LED Drivers - iW3614

Overview

The iW3614 is a high performance AC/DC offline power supply controller for dimmable LED luminaires, which uses
advanced digital control technology to detect the dimmer type and phase. The dimmer conduction phase is detected
and used to control the LED brightness. iW3614’s unique digital control technology eliminates visible flicker, and can
operate with all dimmer types including: leading-edge, trailing-edge, as well as other dimmer configurations such as
R-type, R-C type or R-L type. When a dimmer is not present, the controller will automatically operate in high PF mode.

The iW3614 uses iWatt’s advanced primary-side sensing technology to achieve excellent line and load regulation without
secondary feedback circuitry. In addition, iW3614’s pulse-by-pulse waveform analysis technology allows accurate LED current
regulation. The iW3614 maintains stability over all operating conditions without the need for loop compensation components.
Therefore, the iW3614 minimizes external component count, simplifies EMI design and lowers overall bill of materials cost.
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Features

High Performance
® Tight 5% LED current regulation
o Wide dimming range: from 1% to 100%
® Automatic dimmer detection
» Leading / trailing / unsupported / no dimmer
Low Cost

® Primary-side feedback eliminates opto-isolator and
simplifies design

High Efficiency

® Resonant control maximizes efficiency

» 85% without dimmer

Compact Applications
® Small external components e Dimmable LED retro-fit bulbs
® Built-in soft start e Dimmable LED luminaires
® Built-in protection e Output power
» LED open / short circuit protection » 3W-30W

»  Single-fault protection

» Qver-current protection

» Current sense resistor short circuit protection
» Over-temperature protection

» V,  over-voltage protection

Page 15 AC/DC Power Supply and LED Driver Solutions



iWatt

inteiigent AL aad LED POWER™

Reference Design - iw1810 For Smallest GU10 (3*1W) LED Driver

Schematic

F1
L o AN
100 D2
CRi L1 560 uH ____ sS210/2A, 100V
AC Input MB8S, —" * » Ir — Vour
+——W—9 J_ ! ! N
R2 R4 c2 1 3
N o R1 47kQ . 1MQ 3330kQ a70pF 1 3|8 ) |
c7L c1—= 250V 1 3 ° ,
0.1 yF 6.8 uF ! L
! c5 | R10 !
400V 400V R3 : ' qopF T 30k03 I
1MQ 3 vt 25V !
= D2 ' i
FR107 o ! N
1 | !
! Vo RTN
R7 D1 || Y4
MAN—¢— !
1 I
U1 1o RsiD|l | :
iw1810 N I 4a
\ [
—11]c E !
S IS N i
[z]c Isense 360 T L3l !
- Pl
VsENsE |6 ] X =
g 1 c3 R6 LN
- 4|Vee GND E]—l T22pF 5.1kQ
c4 L R9 T
47 uF 560 kQ —
24 mm(L)* 17 mm(W)* 15 mm(H)
Efficiency Measurement
90
80
p—t r—
70
60
—~ 50
§
E 40
30
20
10
85 105 125 145 165 185 205 225 245 265
Vin(Vac)
Conducted EMI
\ -|1-I
i R 1 ] . T s
ks ; ;- RS ’Iﬂ}‘
f- . | h QP
v " L |I||-| 'Hi w"' J“l"k\uh‘ SCAN
.l|lI1|J II| - I-ul |I ‘I -: i ll .|! II 'J'lil it II
N |- J H.F sé\;’m

230V/50Hz,3LEDS,320mA scan L
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Innovative Power Management Solutions

Reference Design - iw1678 For RC replacement (3W) LED Driver

Schematic
F1 L1
10Q/1W 470 H
Lo AMA e > Vour
R2 ! 7
4 12MQ I
47kQ ! ¢ L 2R
AC Input o I 0T Z300ke
02 rs : 250 V ,
N 400V 1MQ |
O X 7
1 : Pt RTN
B , D2
| UJC200H
1
rr1_-| 1
D1 |
@) FR102 !
g 1< !
3 I
S 1
e 1
wn 1
g S |
1 OUTPUT |5 Ql !
Z 1) Vee S 3DG3020A1 |
= > -
R6
30 kQ riz|eND
L P 3] Vsense lsense [4——¢ -
R5S 21/ C5—=R7 c3 R4 &
680 kQ< 15V ‘T 4.7 yF [6.2 k T47PF u1 6.2 ni
1 iw1678 1 33 mm(L)*19 mm(W)

Efficiency Measurement

89.00 M

87.00 * = —

85.00
83.00
81.00
79.00

EFf(%)

77.00

75.00
175 185 195 205 215 225 235 245 255 265

Vin(Vac)

Conducted EMI

N —
ARt r Peak Scan
T QP Limit line

-

230V/50Hz,16LEDS,30mA scan L
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iWatt

inteiigent AL aad LED POWER™

Reference Design - iw1678 for Compact Bulb (5*1W) LED Driver

Schematic
L1
F1
1A 250 V CY1
L o—N A 1nF /250 V
i T D6
BR1 EE16_ _  HER204
cx1 L L »! Vour
AC Input 0.1 1275V T MB8S l l 1 dpde o
c1 L+ b3 4 R3 > R5 c4 ! N
L2 10pFT  1Nd007 A 820kQ  3330kQ T 470pF, 3G !
No 200v [l 4 (‘l::':pF _-I_ ! | : c7 > R9 !
> T 200y 1 PN 20T Zsska
R4 + D4 N [ 25V 3 !
R2 p1 L ™47 J+c2 Ss0ka A Frio7 1 |
A4TkQ 1N4007 A -1— 12%61\7 LN \
[
[ (A RTN
1
= [ : A\ CC)
I | | -o___—_;
CpL S
F:1507 Cp @
ldl ! | 1 E)
TN T I I .Z
e =
13 : [m]
BN 2
N\ 1| .
—
'y T Qi ! |
L1 Vec ouTPUT [5}—J 3DD3020A6 | : |
R7 S -0 -
30kQ riz|enD
| 3] Vsense Isense [4}——¢ -
R10S C6-— Rs cs R6 <
560 kQ%AJ ur"l'a.sm TZZpF U1 270 i
iW1678
= = 50.7 mm(L)* 22 mm(W)
Efficiency Measurement
100
90
8 —————— e,
k‘f
70
60
50
R 40
Y 30
20
10
85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265
Vin(Vac)
Conducted EMI
&) .
' ' QP Scan
* ” QP Limit line
M H—T
. .
=
\
!
4 . e -,
- e .
- Bl
- il 4\\_.
-
o

230V/50Hz,Full Load, output floating scan L
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Innovative Power Management Solutions

Reference Design - iw3620 For Hi PF (8W) LED Driver

Schematic
cr
680 pF /250 V
T D6
F1 L1
1A/250V 24 mH RMé6 HER204
A Py I- il el | »l V,
L J_ > | out
) GV > !
R1 S lre N
47kQ 2 2 T332 2100k !
BD1 s s 2 & ! .
cx1 L S P s
ACInput 47 \Epa75v T BSS, SuT e % 1+ ! R17 |
= - O ! 56kQ
] © 2 1
L2 L3 @ | '
N 24mH 500 pH © 4Ds ! H
L~~~ |
© FR107 . \
1
R2 R3  — = j RTN
4.7 kQ 4.7 kQ 1
1
1
|
|
1
U1 ! b |
R15 iW3620 '
27 kQ o :
—{t|ne Vee !
|
{2|Vegnse ~ OUTPUT |
+——13|Vn Isense 51 mm \l_f
—l—E sD GND |
R16s c6-- c7-L sr13 -Lc1o
3OS 68pF 47opF'|: 47 kQT 1 nF i 26 mm
JLJ —} ’ |

51 mm(L)* 26 mm(W)

Efficiency Measurement
90
80 /‘—\—‘——A——A——A—A——“A—t——‘—‘—‘—‘__‘__“_‘

70

60

EFf(%)

50

40

30

20

10

80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280

Vin(Vac)

Conducted EMI

a|

——
— QP Scan
i QP Limit line

L

A= " v e

230V/50Hz,Full Load, output floating scan L
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inteiigent AL aad LED POWER™

Reference Design - iW1706 for Bulb (10W) LED Driver

Schematic

uonn|os JaAud g3

Q1
13005 A6

OUTPUT | 5
Isense [4

A\
u1
iW1706-00

3mH

F1
2A 250V

AC Input

R2
4.7 kQ

114 Vee

{z|eND

—

13| Vsense

R7
18Q

50 mm(L)* 30 mm(W)

Efficiency Measurement

165 185 205 225 245 265
Vin(Vac)

145

105 125

85

PK Limit line

c
8
1]
X
o

Conducted EMI

230V/50Hz,Full Load, output floating scan L
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Innovative Power Management Solutions

Reference Design - iw3612 For 4*1W Dimmable LED Driver

L1
5.8
Lkl
% (=]
il - = Sk 200
4 d O W,
I AT
3 e bt Loy il L N
4 [} e TurhpF { w86V i !
1 T - i - |
- A AN
R4 o *4'\5.. " FI!DJIQ' - Hlee: fi.;-! nmi -
AT K 158 L« “l':n T v ! f}‘\ﬁ.il‘.’ !
| ar ~Fex . | =
| e WOy Mo i !
' i
! . A3
ko] ¥ : | L\n .
— N _ , :
5 A 1 Vi I
e L ;
o "EL"’.{... Vo
9 Lo : 1 :
=1 I
3 8
g oe o LTI} : | ¢
g W3IE12-00 i ¥ e - ! :
i
= 3 i0 i
s Hith TIOUTPUT(TR) Ve |8} L s !
S ] M LT =
> 2|V, ouTPUT |7} L ] .
SENSE - T ~—a 1
A3 V, [} =1 |IE éi!lﬁ Loy
TIkOS 9 3|Vin sense |6} —
I s GND 5 l|g F dus F Fihd
e T T SNT T3
e e NTC
SpfT fnf 160K0 i

= ' 51 mm(L)* 22 mm(W)

Constant Current and Efficiency - No Dimmer

A" P \"/ | . .
# of LEDs ‘ N ‘ IN ‘ our ‘ ouT; ‘ Efficienc ‘ PF
W mA y
180 6.040 13.268 0.359 78.86% 0.774
190 6.080 13.248 0.359 78.22% 0.767
200 6.080 13.209 0.359 77.99% 0.779
210 6.100 13.201 0.360 77.93% 0.770
4 LEDs 220 6.100 13.205 0.360 77.93% 0.799
230 6.140 13.19 0.361 77.55% 0.768
240 6.180 13.198 0.361 77.10% 0.746
250 6.220 13.214 0.362 76.90% 0.726
264 6.250 13.21 0.363 76.72% 0.690
Conducted EMI Dimming Curve
C 100
i F \
\x 80 \
QP Scan 9
v QP Limit line £ 60
- [
. s
) é 40 \
-
20
N
I = g L 0
100 80 60 40 20 0

230V/50Hz,Full Load, output floating scan L

Dimmer Input Phase (%)
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iWatt

inteiigent AL aad LED POWER™

Reference Design - iw3614 For Hi PF (12W) Dimmable LED Driver

Schematic

L1 L5
F1 6mH 800 uH D1 ES1J
> .
o >t c1o
L 2A/250V “ R24 b3l 1 e
> R23 ES1J A 10nF
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AC Input d = R8 R10 c3 PQ2016 | p7 200
From Dimmer ~ cx1= cx2-Lt sSR22 BBR11° 4 120kQS 330 kQ 1nFI250V L=~ 1 »t Vour
10nF/275V 33nF 330k L3 R5 ——C11 1eJe MBR5150
N L2 275V EE10 390071 47 nF 13 -: N
400v I+ c2 '
6mH T 10pF o4 ' : ! '
R3 450V ! + !
RS1M ' cy L+ R20
4Tk . a2 é " : ! 1°5°°I’\f T 100kQ |
g '
I 02N6 12008 v i
'
/Il
1
R4 R7 R6 c13 o f%
100 kQ 470 47TnF '
270 kQ WiT V] RTN
1 I i
= U c
= 1
| a3 a1 || o
|1] pmze005  04Ne T k=]
= =, ' =
L 1. 220 ©
U -
u1 1N41?1§ y (1. @
- D5 ' ' =
R18 iW3614 1N4148 T R17 V3 0>->
Q4 220 [ 1 2
27kQ 4401 I ! S
{1/ OUTPUT(TR) V¢ [8F——9— oIl 5
R11.100Q £ L
2|Vgense  OUTPUT [7— L [m)]
R13 1kQ R27. R12 - w
BN Isense |6} o0 100k -~
c16
2 :
OPEN +
c5-L R19 c6 - c4 cs= /& z1 —=c7 R14 SR15 J-c14
27 pF T 22kQS 2.2 nF T 10 nF T1oo pF 47pF T 15v T1uF 3307330 ToPEN
100 kQ 25V 25V

90 mm(L)* 31 mm(W)

Constant Current and Efficiency - No Dimmer

# of LEDs Y v Efficiency
180 16.82 39.96 354 84.10% 0.945
190 16.65 39.89 353 84.57% 0.960
200 16.64 39.85 353 84.54% 0.960
210 16.50 39.81 353 85.17% 0.978
12 LEDs 220 16.52 39.87 352 84.95% 0.982
230 16.40 39.84 351 85.27% 0.983
240 16.37 39.78 351 85.29% 0.981
250 16.30 39.74 351 85.58% 0.978
264 16.27 39.67 351 85.58% 0.969

Conducted EMI Dimming Curve

100

“ . 80 \

.; . - o E 60
R R O IR 3 QP Scan £ \
B L v QP Limit line 2 40
% | i T g

;I bt ) ":ﬁ::m\ | " -

80 60 40 20 0
Dimmer Input Phase (%)

230V/50Hz,Full Load, output floating scan L 100
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iWatt Worldwide Contacts

iWatt Headquarters: iWatt China:
675 Campbell Technology Parkway Room1010,10th Floor, Changhong Science and Technology Bldg. South 12 Road,
Suite 150 Southern District in High-tech Zone, Nanshan District, Shenzhen, China
Campbell, CA 95008 Postal Code: 518057
Tel: +86-755 2981 3669 / +86 755 2981 3369
Tel: 408 374 4200 Fax: +86-755 8175-1496
Fax: 408 341 0455 Contact Name: Marco Cheng
(sales@iwatt.com) (mcheng@iwatt.com)
On the Web: iWatt Hong Kong Ltd:
Http://www.iwatt.com Unit 223B, 2/F, Core Building 2, No. 1 Science Park West Avenue

Hong Kong Science Park, Shatin, New Territories, Hong Kong
Postal Code: 100080
Tel: +852 2111 3903
Fax: +852 2111 1960
(mcheng@iwatt.com)

iWatt Japan:

14F ARCA Central 1-2-1 Kinshi Sumida-ku, Tokyo, Japan 130-0013
Tel: +81 3 6853 6633,

Fax: +81 3 6853 6601

Contact Name: Keisuke Toyooka

Tel: +81 90 3488 9590

(ktoyooka@iwatt.com)

iWatt Korea:

#608 Doosan Venturedigm 126-1, Pyongchondong, Dongan-Gu, Anyang-si,
Kyunggi-Do, Korea 431-755

Tel: 82 31478 2536

Fax: 82 31 478 2539

Contact Name: Taemin Jeong

(tieong@iwatt.com)

iWatt Taiwan:

5F.-6, No.51, Keelung Rd., Sec. 2, Taipei, Taiwan
Tel: +886 2 2378 3906

Fax: +886 2 2739 4338

Contact Name: Jonathan Shieh

(jshieh@iwatt.com)

iWatt

sirTa g 3 AT e L PLOWER ™

Innovative power management solutions from iWatt deliver the highest efficiency, best power density and lowest BOM
cost. iWatt provides leading edge silicon, systems and IP solutions for multiple markets.



