Dimmable LED I
(AC input 90V~135Vac,C




1. Design Purpose and Feature iWatt

= |solated ac-dc offline , Input 120Vac, Output 4 LEDs 350mA BXRA-W0260

= Intelligent wall dimmer detections

Leading-edge dimmer , Trailing-edge dimmer , No-dimmer

: : : Bome, - _®
=  Multiple dimming control scheme :Q g 4
Hybrid dimming scheme _— /(l
PWM dimming scheme,900Hz L

Amplitude dimming scheme

=  Wide dimming range from 1% up to 100%

= No visible flicker

= Resonant control to achieve high efficiency

=  High Power Factor, 0.7-0.9 without dimmer

= Temperature degrade control to adjust the LED

=  Primary-only Sensing eliminates opto-isolator feedback and simplifies design




2. Schematic circuit

13V350mA BXRA-WO0260 120Vac
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Note : iIW3612-00 for 100-120Vac input application




3.PCB Layout

DC output
To LED

Bridgelux
BXRA-W0260



4.BOM 13V350mMA

120Vac

iWatt

Item Qty. Ref. Description Item Qty. Ref. Description
1 1 [BR1 MB8S, SMD 25 1 R4 160KQ,+5%, SMD-1206
2 1 |C1 10nF, 500V, SMD1206 26 2 R5 150Q+150Q,+5% ,(1W
3 1 |C2 10uF,200V, E-CAP, 105'C 27 1 R6 47Q,£5%, 1/2W
4 1 |C3 470pF, 250V, X7R, SMD0805 28 1 R7 22KQ+5%, SMD-0603
5 1 |C4 100pF, 25V, X7R, SMD0603 29 2 R8,R9 [68KQ+5%, SMD-1206
6 1 |C5 22nF,16V, X7R, SMD 0603 30 1 R10 220KQ,+5%, SMD-1206
7 1 |C6 1nF, 16V, X7R, SMD0603 31 1 R11 100Q,+5% , SMD-0805
8 1 |C7 47uF, 25V, E-CAP, 5X11mm 32 1 R12 22KQ+5%, SMD-0603
9 1 |C8 10uF, 25V, X7R, SMD1206 33 1 R13 1K +1 %, SMD-0805
10 1 |C8B 100uF, 25V, E-CAP, 6X11mm 34 1 R14 4.7Q £52,, SMD-0805
11 1 |CX1 0.033uF,275V, X2 35 1 R15 15Q £1%, SMD-0805
12 1 |CY1 Y-CAP,680pF 36 1 R16 24KQ 5%, SMD-0805
13 1 |D1.D2 ES1J,SMD 37 1 R17 2 .2KQ £57%, SMD-0805
14 1 |D3 RS1M,SMD 38 1 R18 22KQ 1%, SMD-0805
15 1 |D4, 1N4148 0.1A/100V, LL-34 39 1 R19 0Q 5%, SMD-0805
16 1 |D5, 1N4148 0.1A/100V, LL-34 40 1 R20 220KQ,1+5% , SMD-1206
17 1 |D6 SR2100 2A100V 41 1 R21 220KQ,+5%, SMD-1206
18 2 (L1, L2 5.6mH, 6X8mm(p0.11*450T) 42 1 R23 OPEN
19 1 |L3 4.5mH, EE8.3(¢0.11*300T), 44 1 Z1 Zener, 15V, LL-34
20 1 |FR1 1A/250V, FUSE 45 1 ™ EE13, Transformer
21 2 |Q1,Q2 2N60, TO-251 46 1 U1 iW3612, Digital PWM Controller,D
22 1 |Q3 DMZ6005, N-Depletion, 500V, SOT-23
23 2 |R1,R2 4.7KQ £5%, SMD-0805
24 1 |R3 160KQ,+5 %, SMD-1206




5.Transformer Design__ 120Vac_13V350mA_BXRA-W0260

SCHEMATIC
40 I
Primary 141T :

! A
50 o I

! 27T

100 o1l B
Bias 27T :

90 | e s

ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) = 1.7mH @10KHz
2.  Primary Leakage Inductance (Lk)<100uH@10KHz

MATERIALS:

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

2. Bobbin : EE13 Vertical

3. Magnet Wires : Type 2-UEW

4. Layer Insulation Tape :3M1298 or equivalent.

FINISHED

1. Cut remained of Pin1,2,3,6,7,8

2. Varnish the complete assembly

3.  Core is connected to pin9( primary ground )

Instruction for start of first winding...

Winding Start from Pin-4
& Ended at Pin-3 in
“Clockwise Direction” —
looking from pin side of

the Bobbin

4(F),

ra

iWatt

3(S)

A(F) <

B(S)

3(F) <

Rotating
¥ direction of
* winding
‘ machine
»| 2UEW 0.14mmx1 47T — Primary (Clockwise) —J
0.30mmx1 13T —Secondary
Triple Insulation wire (Anti-clockwise)
> 0.30mmx1 14T —Secondary
Triple Insulation wire (Anti-clockwise)
» 9(F)
Frminr o oo TS
2UEW 0.12mmx1 27T —Shield (Clockwise)
2UEW 0.12mmx1 27T —Bias (Clockwise)
————————————————— < 10(S)
2UEW 0.14mmx1 47T — Primary (Clockwise)
» 2UEW 0.14mmx1 47T — Primary (Clockwise)

5(S)




6.PFC choke and EMI Inductor For input 120Vac o
- D iWatt

L3 SCHEMATIC

ELECTRICAL SPECIFICATIONS:

30 i
® : 1. Inductance (Lp) = 4.5 mH @10KHz
| 2. Core : EE8.3 (Ferrite Material TDK PC40 or equivalent)
011*1*300 TS : 3 BObbln . EE83 Horizontal
! 4. Ferrite core is connected to Pin 6 after assembling
: 5. Cut Pin2 4 5 after wires termination
1 0 : 6. Varnish the complete assembly )
! PCB top view
O _
Ground pin Ca—— 3
S
Copper shielding is o -
connected to pin 6 \l i 3
1

EMI Inductor L1,L2

Ferrite core size : Ax B 6x8mm 0.11*450T
Inductance @10kHz, 1V: 5.6mH +/-20%
DCR: 14 OHM +/-20%




7.Constant Current and Efficienc No Dimmer ®
—y_ |watt
(AC input 90~135Vac,Output 4 LEDs)
Vin Pin | Vout | lout |Ripple . 3rd
#of LEDs V) W) V) A | mA) efficiency Harmonic PF
90 6.460 | 13.19 | 0.363 59 74.09% 0.776
100 [6.286 | 13.17 | 0.362 55 75.86% 0.760
BXRA - 110 [6.179 | 13.16 | 0.361 55 76.89% 0.761
W0260 | 15y |6.186 | 1315|0361 | 55 | 76.65% 0.731
130 |6.121 | 13.14 | 0360 | 56 77.25% 0.736
135 16.091 | 13.12 | 0.360 55 77.56% 0.738




8.Constant Current and Efficiency with dimmer iwatt

vin L[:vl\gl Pin V(I)_ItEa%e ClIJ_r?e)nt Pout B JL?gﬁt DIMmode
\%] W) (\Y) (mA) W) @ (mA)
Max. | 699 | 1312 | 32 475 68.0%
Leading edge dimmer 0 36| 2m | 1w | 200 | er7%
. Mn | 041 | 1049 5 0.05 12.7%
__Panasonic
Mex. | 624 | 1312 | 350 471 75.5%
4 LEDs 120 35 | 1243 | 176 | 219 61.5%
Mn | 062 | 1068 9 0.10 15.4%
BXRA-W0260 Mex. | 645 | 1300 | 350 4.70 72.9%
135 348 | 1233 | 172 212 61.0%
Mn | 081 | 1077 15 0.16 20.0%
vin L[:vl\gl Pin V(I)_ItEa%e ClIJ_r?e)nt Pout B JL?gﬁt DIMmode
(\%] W) (\Y) (mA) W) @ (mA)
Mex. | 715 | 1300 | 383 475 66.4%
. ) 0 335 | 1230 | 1es8 207 61.7%
Trailing edge dimmer
Mn | 042 | 1015 | 506 | 005 12.2%
Lutron Max. | 651 | 1316 | 360 474 72.8%
B 120 373 | 1245 | 1= 229 61.4%
_4 LEDs Mn | 068 | 1065 10 0.1 15.6%
BXRA'W0260 Max. | 6.77 13.17 358 4.72 69.6%
- 135 388 | 1240 | 187 232 50.8%
Mn | 105 | 1008 | 26 0.29 27.2%




9. Vce Waveform
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Test Condition:
Vin=135Vac, lout=0.35A

Result:
Vce max=30.8"10=308V




iWatt
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Test Condition:

ViNn=135VAC, lout=350mA

Result:

VR (pk—pk)=6.88%10=68.8V

Output rectifier diode: SR2100

TYPE NUMBER SR220 | SR230 | SR240 | SR250 | SR260 | SR280 ([SR2100(UNITS
Maximum Recurrent Peak Reverse Voltage 20 30 40 50 60 a0 100 A"
Maximum RMS Voltage 14 21 28 35 42 56 70 \4
Maximum DC Blocking Voltage 20 30 40 50 60 a0 100 4
Maximum Average Forward Rectified Current

See Fig. 1 20 A
Peak Forward Surge Current, 8.3 ms single half sine-wave

supermposed on rated load (JEDEC method) 50 A
Maximum Instantaneous Forward Voltage at 2 0A 0.55 0.70 4
Maximum DC Reverse Current Ta=25"C 20 mA
at Rated DC Blocking “oltage Ta=100°C 20 mA
Typical Junction Capacitance (Note1) 170 pF
Typical Thermal Resistance RaJA (Mote 2) 35 "CAN
Operating Temperature Range Ta -65 —+125 -85 —+150 ‘C
Storage Temperature Range Tste -G5—+150 C




11.iW3610 Izhik TAE/E, BERERINE
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for A 1 H REN H W bt Z5ie
MOSFET 4N T B = R Vs {6 | 0.8~0.9*Vds Max.
MR | RV R Tr 206 k4 tH H B AR
52 e it HL HER
ey L Hs /) FRL A PR A
Vee HEE B Ia) L S Trr ) 2 2076 47 FH 1N4 1481 FR102/FR103
Vee HiJk PO E R BRI /My B Vee | ke i 2 1T 4 <16V 5.4V
I /N S e /KT 4 >8V 9.3V
AR A% Bmax.
Vsense IEH TAERN 1) VsenseHL [k toe e HLHS INF ) Vsense (Knee)
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12.Conducted EMI ( Input 115Vac)
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