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System block and feature YAfaeE
« | VPFILTER ? w—l
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i i
= Upper to 30W output power ]
= High PF (>0.95)

TS

¥V W KW

Low THD (<10%) A
=  Support IEC and ANSI analogue {{ o-10v
dimming system, 0-10V 3"£ gt DIMMER
0-10V isoclated

= Support MCU PWM dimming,

enable wireless remote control

=  Flicker less lighting apllication
i Wireless

- PWM Dimming M /V
i

Zero line-frequency ripple curre Remote contral

s |

= Low standby power at remote
control mode

Option for MCU analogue dimming
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Compatible with IEC and ANSI dimming systems

(i
(mijn

§
[
k!
§
i

1-10V Analogue Dimming (Equipment Compliant with IEC60929 Ed 3 Annex E).

Mains LED Lamp
]
| R s | -h\
LED Driver sourcing current Analogue Dimmer (IEC)
Current sinking.
. 4 Input is 10uA to 2mA
]

LED Driver output 1-10V Control Wiring input  for EACH LED Driver.

(Current Sourcing) — - )

Notes:

With no connection to 1-10V terminals, the LED lamp is at MAXIMUM intensity.

LED Driver 1-10V output is SELV# and double insulated from the mains, but the analogue dimmer could degrade this to BASIC insulation™
LED Driver 1-10V output should be +20V capable (no damage)

LED Driver provides a DC current source to the dimmer. IEC80929 defines this as between 10uA and 2mA per LED Driver.
The LED Driver 1-10V output is voltage limited to slightly abowve 10V (e.g. 11 volts)

The Analogue Dimmer controls this voltage by sinking the LED Driver control current.

This voltage is controlled by the end user to vary LED lamp intensity.

The following levels are defined in EN60929:

Between 0V and 1V, LED lamp intensity should be at minimum (minimum may or may not mean ‘off’).

Between 1V and 10V, LED lamp intensity varies from minimum to maximum.

Between 10V and 11V, LED lamp intensity is at maximum.

1
0-10V Analogue Dlmmlng (Equlpment Compliant with ANSI E1.3 - 2001 (R2006)).

Mains LED Lamp
0
i ) Analogue Dimmer (ANSI)
Dimmer sourcing current .
Current sourcing.
. -4 Output is 83uA to 125uA at 10V
LED Driver inp:k 0-10V Control Wiring output for EACH LED Driver
(Current Sinking) — -
Notes:

With no connection to 0-10V terminals, the LED lamp is at MINIMUM intensity.

LED Driver 0-10V input is SELV# and double insulated from the mains, but the analogue dimmer could degrade this to BASIC insulation®
LED Driver 0-10V input impedance shall be 100k (£+20%). This is defined in the ANSI specification

LED Driver 0-10V input should be +30V capable (no damage)

The Analogue Dimmer provides a variable DC voltage to the LED Driver. This is set by the end user to vary LED lamp intensity.

The following levels are defined in ANSI E1.3 -2001 (R2006):

Between -0.5V and 0.3V LED lamp intensity should be at minimum (Minimum may or may not mean ‘off’).

Between 0.3V and 9.8V LED lamp intensity varies from minimum to maximum.

Between 9.8V and 30V LED lamp intensity is at maximum.
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1. Specification

Description Symbol Min Typ Max Units Comment
Input
Voltage ViN 90 264 Vac 2 Wire
Frequency fLINE 47 50/60 63 Hz
Output
Output Voltage Vour 55 \% Measured at the end of PCB
Output Current lout 0.7 A
Output Ripple Current IrIPPLE 25 mAp_p Set oscilloscope at 20MHz bandwidth.

Total Output Power

Continuous Output Power Pour 40

Performance Factor PF 0.9 A

Active Mode Efficiency n 86 % Measured ?t end of PCB, V| = 230VAC
(Tams =25 C).

Environmental

THD THD 15 %

Conducted EMI Meets CISPR22B / EN55022B

Safety Designed to meet IEC950, UL1950 Class Il

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

iWatt Confidential 20
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2. Schematics for 0-10V dimming system

ost PI;(,:

T D1 UF 4007
AN N —O
== ER206 N +
g
EE13W EESK cati Lo Le
BDR1 r10 E OPEN 5 K
KBP207 %RG % 290 o 1 | 2 <Rr#1 X
e :’— oz ™ | 5 = 30K
L3 R1 T BTR13005GD \ § =
mH < 4.7K 8 _- z RBB d) (5 ! 20uH
I 20K ) | !
N RN J— ]
P! % . % 2.4M B :
cx2 g g " MuBT4401 R24 2. ! -
X o . 1
1 é 20k i — I AV ‘ —
0.22uF /275V §R5 o 4.7R 1
3.9R . r::? Sz FR102 |
) ! L RSB 1 IN4148 . Q \; ' Ze ro
r2s — N\ — E 5a3 o I I
= 04 | H
— 3o * T MMBT4401 \7\}\‘/‘ o6 X I In e'freq uen Cy
1 .
+.7R FR102
v ) ' ripple current
3.9F —cs8 |23 ¢s - ce 5i :
0.uF | ¥ Tov E X
o7 S
RSD MMBT4401 15v o1 :
I B
. N § ;zzm "_\:{m_' |w§f;au o5 T NeY |2
71 vee PoND | B g IN4148 - GE gnzu A
R4 g _T_ 6| asu AGND | 9 ! 20K
56K I 3
— 5] cFe FDRvV |10
NTC 2A/250v § - CFG +| sory - RI5 47R A R16 100K
= 3| BIsNs FysNs [12 R17 15K vt
2| v vris | — InF ; 4
1] BvsNs vep |14 GhD
AC R21
L ¢Co Lcio R19D R19C RI9 §272K
1 oca vi [ 1500F 47pF >30R = 3.0R 3.6R
T 470pF
90V=204V 1 1ecs
46 tout zzcu; T 7';1: ? T 4.70F 1
PI n 13 VT o [ T T T T T T T T T L T T T EEEEEEE
e di i Si ! = w—iE
CFG g
Analogue dimming signal 0~ 10V
. 1 1K
Input range : 0.3-1.5V, clamp at 3.3V ! isolated
; | isolated ..
- 47K
Mapped out as 1-100% ] T | e
1
1
1
1

Pin 5 CFG dimming T Ifsz.,r
Output 30KHz, PWM pulse i _System 1
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3. Circuit Board Photograph

C1230Vac
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4. BOM __120-277V__28V-50V 700mA

iW3630 for

50V 700mA

LED Design

iWatt Confidential

Item Reference Description Qty | Item Reference Description Qty
1 IC1 iW3630-00, Digital PWM Controller,Dimmable, SO-14 1 28 |R16 100KQ,+5%, SMD-1206 2
2 CX1 0.22uF,300V, X2 1 29 [R17 1.5KQ 5%, SMD-0805 2
3 c1 0.22uF450V,CBB21 1 30 |R18 75KQ 5%, SMD-0805 1
4 C3 2.2nF,250V 1 31 [R19-R19D 3.3Q 5%, SMD-0805 1
5 c2 22uF,500V, E-CAP 1
6 C5 47uF,35V, E-CAP 1 33 |R21 2.2KQ +1%, SMD-0805 1
7 c18 220uF,63V,E-CAP 1 34 |R22,R38 47KQ 19, SMD-0805 1
8 C4 470pF, 25V, X7R, SMD-0805 1 35 |R39 120KQ +1%, SMD-0805 1
9 C6,C7,C12 2.2uF, 25V, X7R, SMD-0805 2 36 |R44 4.7KQ 1%, SMD-0805 4
10 C8 4.7nF, 25V, X7R, SMD-0805 1 37 [R41 30KQ +1%, SMD-1206 1
1 |C9 150F,25V, X7R, SMD-0805 1 38 |D2 ER206,2A600V 2
12 Cc10 47pF,50V, X7R, SMD-0805 1 39 (F1 T2A250V 1
13 |C5B,C16,C20 100NF,50V, X7R, SMD-0805 3 40 |BDR1 KBP307 4
14 C15 1uF, 25V, X7R, SMD-0805 1 41 |D6 D8 SRGC10DH(FR102),1A,200V, 1206-S 1
15 |C17 100PF, 25V, X7R, SMD-0805 1 42  |D4,D1 FR107,1A,1000V, SOD-123 2
13 c21 330NF,50V, X7R, SMD-1206 1 43 |D7, ER806,8A,600V,DO-220 1
14 |R1 4.7KQ 5%, SMD-1206 2 44 |D3,D9,D5,D012,D15 LL4148,0.15A,100V,LL-34 1
15 R2,R3 2.2MQ +5%, SMD-1206 1 45 |1 Zener, ZMM15B,15V, LL-34 1
16 |R5,R5B,R5C,R5D 3.9Q +1%, SMD-1206 1 46 |22 Zener, ZMM15B,10V, LL-34 1
17 R4 56KQ+5%, SMD-1206 1 47 Q1 7N60.7A,650V,TO-220 1
18 |R6,R7 1MQ £5%, SMD-1206 1 48 |Q3 MMBTA44, NPN, 400V, SOT-23 1
19 R8,R8B,R9 20KQ 5%, SMD-1206 1 49 |1Q2 3DD13005ED,NPN,4A 700V, T0-220 1
20 R10 2.4MQ+5%,, SMD-1206 2 50 (L1,L4 Common Mode Inductor T8*3*3 15uH 2
21 R11 2.2MQ+5%,, SMD-1206 1 51 L2 Uu9.5 1
22 |R12,R23 200kQ+5% , SMD-1206 2 52 |L3 10*12,0.8mH 1
23 R13,R27,R28,R37,R40,R43[1KQ+5 % , SMD-0805 2 53 |T1 EE13W, L=0.6mH 1
24 |R14,R24 4.7Q+59,, SMD-0805 2 54 |T2 PQ2020 1
25 R15 47Q,+59,, SMD-0805 1 50 |T3 EE16 1
26 |Q4,Q6,Q7,Q9 1N4401 4 1
27 Cy1 1NF/275V 1 50
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5. Transformer Design(T2)

SCHEMATIC
10 o
| ° 10
Primary 2 26T !
3 ® | Secondary 29T
Primary 127T| | | o 11
2 oL I
6 8 ) :
Bias 8T I
40 _ ~ :
Bias 4T .
50 |
40 -

ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) = 0.5mH @10KHz
2. Primary Leakage Inductance (Lk)< 40uH@10KHz

MATERIALS:

Core : PQ2020 (Ferrite Material TDK PC40 or equivalent)
Bobbin : PQ2020 Vertical Primary=6, Secondary=8
Magnet Wires (Pri) : Type 2-UEW

Magnet Wire (Sec) : Triple Insulated Wires

Layer Insulation Tape :3M1298 or equivalent.

abrwd =~

FINISHED :

1. Core is connected to PRI-GND pin4.
2. Varnish the complete assembly

iW3630 for 30-50V 700mA  LED Design

Rotating
direction of
winding
machine
PRI Sec
5(F)< |
4(S) > @ 2UEW 0.18mmx2 4T —Forward clockwise
1(F) <
3(S) ——ple 2UEW 0.4mmx1 26T —Primary2 clockwise J
i 0.55mmx1 14T —Second clockwise »11 (F)
Triple Insulation wire
~ 0.55mmx1 15T —Second clockwise
Triple Insulation wire ® 10(8)
4(F) <
6(S) - ~2UEW. 0.21mmx2 8T = Bias1 (clockwise)- — — J
4(3) - = 2UEW-0:21mmx2 8T = shietd-(clockwise)~ ~ — [ X
3(F)< J
2(S) > @ 2UEW 0.4mmx1 27T —Primary1 clockwise
Bottom
iWatt Confidential q 8



6. PFC Inductor

E‘

SCHEMATIC
10 © p i ° o 9
0.3*1"110 Ts : 0.21*1*20 Ts
6 o e o 5
! ________ Ground Pin

ELECTRICAL SPECIFICATIONS:

|_ 2UEW 0.21mmx1 20T — Primary1 (clockwise)g

1. Inductance (Lp6-10) = 0.6mH @10KHz
2. Core: EE13 W (Ferrite Material TDK PC40 or equivalent)
3. Bobbin : EE13W, Horizontal
4. Ferrite core is connected to Pin 5 after assembling
5.  Varnish the complete assembly
10 1
> 5(F)
9(S)

6(F)«
[ 2UEW 0.3mm 22T — Primary2 (Clockwise) -J
2UEW 0.3mm 22T — Primary2 (Clockwise)
E 2UEW 0.3mm 22T — Primary2 (Clockwise)
2UEW 0.3mm 22T — Primary2 (Clockwise) <
10(S) > @ 2UEW 0.3mm 22T - Primary2 (Clockwise)

Bottom

iW3630 for 30-50V 700mA

LED Design
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7. 0-10V isolated Transformer (T4)

—

SCHEMATIC
60

03 ELECTRICAL SPECIFICATIONS:
® 1. Core: EE16
(Ferrite Material TDK PC40 or equivalent)
1. Bobbin: EE16

0.12*1*100 Ts 0.12*1*200 Ts

50 ————=0 1
________ Ground Pin
1 (F)e
2(S) > @ 2UEW 0.12mm 100T — SEC 2 (Clockwise)
|_ > 5(F)
2UEW 0.12mmx1 100T — Primary1 (clockwise)@|< 6(3)
2 (F)e
3(S) > @ 2UEW 0.12mm 100T — SEC 2 (Clockwise)
Bottom

iW3630 for 30-50V 700mA  LED Design iWatt Confidential




8. Common Mode Inductor L1

£ IImo

- \ - ; wer
Properties of B&F Ferrite - Nickel Zinc (Ni-Zn) Saturation Flux Density (Ni-Zn)
B29 Material
Material | i | Bms(Gs) | Hc(Oe) | Br(Gs) | Te(C) |p(Q-cm) Frfr?a:EzI;cy aux 10%°C £ -
B2 | 800 | 2000 | 030 | 1420 [ 150 | 1+0] [ 0.4-07 | 254§ % o

EMI Toroidal Core (T Type) ’ e o !

Impedance Vs Frequency Curve (Ni-Zn)

B29 Material
1000

g /
Dimensions ff ( mm )

N A D c Fig :
1 10 100 1000

W

G

.0 ]

| T 8.0x4.0x3.0 | 8.0£0.3 4.0£0.3 3.0:02 123 Frequency (MHz)
Ferrite core : Ni -Zn T8*4*3 Contacts Information
Wire gauge: 0.3mm, 8Turns (Triple Insulated Wire) CompanyName  :  Bead & Ferrite Electronics (HK) Ltd.
Telephone No. o (852) 26010833
Inductance @10kHz, 1V: 25uH +/10% Fax No. | (852) 26936202
Email Address . bf@bnf.com.hk
DCR: 0.12 OHM +/-20% Home Page © www.bnf.com.hk
Address . RM. 16-17, 15/F., Block C, Goldfield Ind. Centre,

No.1 Sui Wo Road, Fo Tan, N.T. Hong Kong
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9. Common Mode Inductor L4

2 IIme®

- \ - ; wer
Properties of B&F Ferrite - Nickel Zinc (Ni-Zn) Saturation Flux Density (Ni-Zn)
B29 Material
Material | i | Bms(Gs) | Hc(Oe) | Br(Gs) | Te(C) |p(Q-cm) Frfr?a:EzI;cy aux 10%°C £ -
B2 | 800 | 2000 | 030 | 1420 [ 150 | 1+0] [ 0.4-07 | 254§ % o

EMI Toroidal Core (T Type) ’ e o !

Impedance Vs Frequency Curve (Ni-Zn)
B29 Material

-0 - /

Dimensions ff ( mm )

i D c Fig :
1 10 100 1000

W

=

1zZi(a)

| T80x4.0:30 | 8.0:0.3 4.0:0.3 30102 123 Frequency (MHz)
Ferrite core : Ni -Zn T8*4*3 Contacts Information
Wire gauge: 0.45mm, 6Turns Company Name . Bead & Ferrite Electronics (HK) Ltd.
Telephone No. o (852) 26010833
Inductance @10kHz, 1V: 17uH +/-10% Fax No. | (852) 26936202
Email Address . bf@bnf.com.hk
DCR: 0.1 OHM +/-20% Home Page © www.bnf.com.hk
Address . RM. 16-17, 15/F., Block C, Goldfield Ind. Centre,

No.1 Sui Wo Road, Fo Tan, N.T. Hong Kong
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10. EMI Inductor

1. Differential Mode Inductor L3
SCHEMATIC

-
O =
Lo T

Ferrite core size : AxB 10x12mm

Wire gauge: 0.4mm, 140 Turns
Inductance @10kHz, 1V: 0.8mH +/-10%
DCR: 1.4 OHM +/-20%

iW3630 for 30-50V 700mA  LED Design
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2.Common Choke L2 for EMI

SCHEMATIC

10

100T 1007

20 . 3

Ferrite core : UU9.5 u>=10k

Wire gauge: 0.3mm, 100Turns
Inductance @10kHz, 1V: 25mH +/-20%
DCR: 1.20HM +/-20%

13



11. Regulation, Ripple and Efficiency Measurement(55V)

Vin Pin Vout lout |[Ripple(PK) efficiency| PF THD
V) (W) V) | (mA) (MA) (%)
108 4553 | 55.38 | 704 23.0 85.63% |0.999 | 4.60
120 4485 | 55.38 | 704 23.0 86.93% |0.999 | 4.30
130 4445 | 55.38 | 704 23.0 87.71% 10.999 | 3.05
140 44.22 | 55.38 | 704 23.0 88.17% [0.998 | 3.32
150 44.06 | 55.38 | 704 23.0 88.49% 10.997 | 3.33
160 43.88 | 55.38 | 706 21.0 89.10% [0.997 | 4.76
170 43.82 | 55.38 | 706 21.0 89.22% 10.997 | 4.23
180 43.72 | 55.38 | 708 21.0 89.68% [0.997 | 4.47
190 43.76 | 55.38 | 708 21.0 89.60% 10.996 | 4.50
200 43.81 | 55.38 | 708 21.0 89.50% [0.996 | 4.70
210 43.89 | 55.38 | 708 21.0 89.33% [0.991 | 4.30
220 43.95 | 55.38 | 709 21.0 89.34% [0.988 | 4.60
230 44,07 | 55.38 | 709 19.0 89.10% [0.988 | 4.30
240 4421 | 55.38 | 711 19.0 89.06% [0.988 | 5.20
250 4441 | 55.38 | 711 19.0 88.66% |0.986 | 5.70
264 4455 | 5538 | 712 19.0 88.51% [0.988 | 5.80
277 4466 | 55.38 | 712 19.0 88.29% [0.986 | 6.20
305 4447 | 5538 | 712 19.0 0.971 | 7.90

iW3630 for 30-50V 700mA  LED Design
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12. Regulation, Ripple and Efficiency Measurement(28V)
e eeeee— Pouer Management Simplifed Digitally

Vin Pin Vout lout |[Ripple(PK) efficiency| PE THD

M [ W | V) | (mA) | (mA) (%)
108 | 23.52 | 28.10 | 718 23.0 85.78% |0.999 | 5.20
120 | 23.33 | 28.05 | 718 23.0 86.33% [0.998 | 5.70
130 | 23.20 | 28.00 | 718 23.0 86.66% [0.997 | 3.05
140 [ 23.07 | 28.00 | 718 23.0 87.14% [0.996 | 3.32
150 | 23.05 [ 28.00 | 718 23.0 87.22% [0.995 | 3.33
160 [ 23.05 | 28.00 | 719 21.0 87.34% [0.993 | 4.71
170 [ 23.05 | 28.00 | 719 21.0 87.34% [0.992 | 4.23
180 | 23.05 [ 28.00 | 720 21.0 87.46% [0.992 | 4.47
190 [ 23.12 | 28.00 | 720 21.0 87.20% [0.990 | 4.42
200 | 23.16 | 28.00 | 720 21.0 87.05% [0.989 | 4.67

210 23.25 | 28.00 | 720 21.0 86.71% |0.987 | 4.65
220 23.33 | 28.00 | 720 21.0 86.41% [0.985 | 4.30

230 23.44 | 28.00 | 722 19.0 86.25% [0.983 | 4.40
240 23.51 | 28.00 | 722 19.0 85.99% |0.980 | 4.67
250 23.62 | 28.00 | 724 19.0 85.83% [0.978 | 4.72
264 23.71 | 28.00 | 726 19.0 85.74% |0.972 | 6.20
277 23.88 | 28.00 | 727 19.0 85.24% [0.966 | 8.50

305 23.88 | 28.00 | 727 19.0 85.24% |0.934 | 14.20

iW3630 for 30-50V 700mA  LED Design iWatt Confidential
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13. Variable Input

Efficiency-Vin

Vs. Efficiency Measurement (55V)

e i A S i s s S S S S S .
Efficiency @ 28V output voltage
Efficiency @ 55V output voltage

120 140 160 180 200 220 240 2060 280 300

Vin(V)

iWatt Confidential




14. Line regulation at 55V and 28V output

i — - P Pawer M Simplified Digitally
, Power Management Simplified Digitally

s— — —

lout - Vin
800
700 YT O O o o v ———8——5—0—8—F s
600 Output current @ 28V output voltage
Out put current (@ 55V output voltage
2500
S
5400
o
300
200
100
O [ [ [ I I I | | [ [
100 120 140 160 180 200 220 240 260 280 300

Vin(V)

iW3630 for 30-50V 700mA  LED Design iWatt Confidential

17



15. Variable Input Vs. PF (55V and 28V)

e — —

PF-Vin

1.00 — -;w-

0.90
0.80
0.70
0.60
&0.50
0.40
0.30
0.20
0.10

0.00 I I I I I I I I
100 120 140 160 180 220 240 260 280 300

PF @ 28V output voltage
PF @ 55V output voltage

200
Vin(V)
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16. Output VI Characteristics(CV Mode)

Vin=120Vac/60Hz Vin=277Vac/50Hz
Tekstop _  _ TekStep

. Vour (10V/Div)
. Vour {10V/Div)

lour ; (100mA/Div) : : 10 ; ©lour * (100mA/Div)

* Note: Output voltage is monitored at end of PCB

iW3630 for 30-50V 700mA  LED Design iWatt Confidential
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17. Variable Input Vs. PF Measurement(55V@Vin305) & s
lout lout & PF & Efficiency Vs DIM voltage PF & Eff.
1000 1.00
900 /I _ 0.90
800 // / 0.80
700 / / / 0.70
600 // 0.60
500 // 0.50
> // / 040
300 /, / 0.30
200 , 0.20
100 // 0.10
0 2 DIM voltage. 0.00
03 | 04 | 05 | 06 | 07 | 08 | 09 1 11 | 12 | 13 | 14 | 18
—a—lout| 2 68 | 127 | 186 | 252 | 316 | 374 | 426 | 495 | 561 | 616 | 670 | 714
—PF | 017 | 054 | 072 | 082 | 087 | 090 | 092 | 093 | 094 | 095 | 096 | 096 | 0.97
—Eff | 014 | 077 | 081 | 082 | 084 | 085 | 086 | 087 | 087 | 088 | 0.89 | 0.89 | 0.89

iW3630 for 30-50V 700mA

LED Design
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18. Variable Input Vs. PF Measurement(28V@Vin305) § FF
out lout & PF & Efficiency Vs DIM voltage PE & Eff.
1000 1.00
900 0.90
800 0.80

700 / / /A 0.70
600 // / 0.60
500 0.50

400 0.40

300 // / 0.30

200 // / 0.20

100 / 0.10
// DIM voltage.

0 2 0.00

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.8
——|out 2 44 135 200 276 344 402 465 513 558 624 662 715
—PF | 0.17 0.44 0.59 0.68 0.77 0.82 0.86 0.88 0.89 0.90 0.91 0.92 0.93
—Eff | 0.07 0.44 0.74 0.75 0.78 0.80 0.80 0.82 0.82 0.83 0.84 0.85 0.86

iW3630 for 30-50V 700mA  LED Design iWatt Confidential




19. Variable Input Vs. PF Measurement (55V~Vin108) & &
lout lout & PF & Efficiency Vs DIM voltage PF & Eff.
1000 1.10
900 1.00
800 /// 0.90
700 — ~ 1 0.80

600 / / / 0.70
500 / / / 0.60
400 / / 0.50
300 / / 0.40
20— f / 0.30
100 0.20
/ DIM voltage.
0 0.10

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.8
—lout| 2 56 117 176 237 301 355 420 475 536 596 658 703
—PF | 0.48 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
—Eff | 0.23 0.77 0.83 0.85 0.86 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.85

iW3630 for 30-50V 700mA  LED Design iWatt Confidential




20. Variable Input Vs. PF Measurement (28V@Vin108) § FF
lout lout & PF & Efficiency Vs DIM voltage PF & Eff.
1000 1.10
900 1.00

800 // 0.90
600 0.70
500 / / / 0.60
400 / / / 0.50
300 / / / 0.40
200 0.30

100 / / 0.20
V DIM voltage.
0 0.10

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.8
—|lout 2 56 121 181 255 310 384 440 505 550 604 642 713
—PF | 0.33 0.90 0.97 0.98 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
—Eff | 0.12 0.68 0.76 0.78 0.81 0.82 0.83 0.84 0.84 0.85 0.85 0.85 0.86
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21. Turn-on Delay Time and Output current overshoot

Tekstop ===

: : : : : 06 -261ms s24v_ | CH1 VOUT
.. ...... . . . . . . . . . . . . . . . . . . . . O@ zz?ms 23.2 .'g" y
: : : : : ; A488ms A20 2

S SRR NSNS D SR
f f f f f f f f f :JCHZVi”AC J

i

]rﬂﬂms 500kS/s o -

‘@ 200V @ 5.00V i
@ 200mA &

1M points 0.00V
< 10 Hz

Vin 108Vac, Full Load

Tst pELAY=488MS

iW3630 for 30-50V 700mA  LED Design iWatt Confidential ) 24




22. Turn-on Delay Time and Output current overshoot

Tekstop ==~

. . . . . _ @ -is2ms 524V
SRR S A IR | IS Y > 171ms 23.2 ¥ CH1 V OUT

A323ms A29.2V

SR SR S Y we——_ | CH4 o

S | J CH2 Vin AC }
il e

PR AT U wmami i mm e il e el e e e e ISTTIRTE TR}
. - - - - i i 1 N i “ - ! i N i 1 i i i i

& 200V @ s.00v W |[200ms 500kS/s & -
& 200mA & | 1M points 0.00 V
< 10 Hz

Vin 305Vac, Full Load

Tst pELAY=323MS
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CH2 VvV OUT

i
lll‘ MIHM i MW" \I‘ill CH1 Vin AC ]

O -50.7ms 2é.omA
S TR U O T W =
; | | ; ; . A320ms A20.4
...... - Mmmhmnmhmll
——— L |'|’ i Wll
||\'l|\lllllﬂi"‘|"l e
T
T T o T e T e e T oo piiuibeialinlh Al Syttt
5 g.onoum\}s 5 20.0MA & ﬂzﬂoms ?gbﬂkklsngsints ?04{.# j—
@ Max s00my
@ Min —§o0mv J

Vout 28V Vin 305Vac, MIN Load
Tst pELAY=320MS

iW3630 for 30-50V 700mA  LED Design

iWatt Confidential

'}CH4 lout
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24. Turn-on Delay Time and Output current overshoot

22.0méA

—339ms
—-176ms 0.00 A
A22.0mA

A363ms

@ soomv

@ 200V &

®

4.04v |

200ms | 50.0k5ks

@ so00v @ 20.0mA & 100Kk points
@ Max 420my
@ Min —380mV

iW3630 for 30-50V 700mA  LED Design

VOUT 28V VIN 108Vac,MIN Load
Tst DELAY=363MS

iWatt Confidential

Pau

e

[ |

—

-
L

CH3 V CC

CH2 V OUT
CH1 Vin AC ]
CH4 lout
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25. Turn-on Delay Time and Output current overshoot

E‘

CH3 V CC

L) N —
] -208ms € 28.8mA
............................ O 64.0“15 ‘D U.UUA
A272ms A28 8mA
. . 7|

CH2 VvV OUT

/(CH1 Vin AC ]
—\\

B
@ AF . .
_ [ ' : : : : :
: . / t : : | : : : CH4 lout
& soomv 2 qunms 50.0k5/s ® - ‘ L
& .00V @ 20.0ma & 100k points  4.04 V
(@ Max g20my 1
@ Min —-800my

Vout 50V _ Vin 305Vac, Minimum Load

TsT DELAY=272MS

iW3630 for 30-50V 700mA  LED Design

iWatt Confidential
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26. Turn-on Delay Time and Output current overshoot

fekprevy . : : : CH3 V CC
{ N —420ms €@ 12.8mA
.................................. O 56.0ms ‘D —400MA
A485ms A13.2mA
: : : CH2 VvV OUT

CH1 Vin AC ]

:. 500: v : 2 o 200ms " 50.0KS/ ® - L : CH4 lout
m ms . S5 Lo

@ so00v @ 20.0mA & H 100K points  4.04 V

@ vax 400my

@ Min —-380my

Vout 50V ___AC108Vac__Minimun Load

Tst pELAY=485MS
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27. Transformer Flux Density

e

[ |

—

-
L

&
£

TekPrevs ... __ -—-—"-/" 4 —"—/—"—"
: ) ) ) Z: ) [] 25?kH2@ 1.35 A
.. ...... : O 102kH2 @ O_OUA

A73.0kHz A1.35 A

( @ sS00mA B )(4.00us 2.50GS/s 8 -

1M points —-2.00V
< 10 Hz

Bmax =lpri * Lrri/ (NP*Ae)
=(1350*0.5)/(53*64)
=0.199Tesla
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28. PF Flux Density

(Np=110Ts, Lm=0.6mH, Ae=32mm?2-EE13W )
Tek Prevu M 4.00ms
: : : ¥ . 0) 755Hz () 920V

AB0.5 Hz Al46V |

[ ﬁ ] :D SEI7R ® 1554
: : : 1 : O 161Hz ® 0.00A
- P 3 _A7'3‘0kH2: A1.55A:
o EEEEE SR S e Yl SRERENNNE
AL AL el
.SOOmVBwI4.00mS 125MS/s .J’160ct20]2 \3
. 100V EN 5M points 480mvy [11:56:15
Coupling Impedance Invert pandwidth e N : T S B T S S S I
o il e T O I | ® s oo — moen @7
< 10 Hz
Turn-on lperi is monitored at 108Vac and Irri IS monitored at 108Vac and 0.7A load
0.7A load lpri=1.55A
lPrI=1.78A
Buax =lpri* Lpri/ (Np*Ae) Bmax =lpri* Leri/ (NP*Ae)
2(1780*0.6)/(110*32) :(1550*0.6)/(110*32)
=0.303Tesla =0.264Tesla
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29. Q1 MOSFET Vps Waveform

TelkPrevu =~ 0

: : : : : : "] 20005 @ 562V
S S e 20,005 & 000V N
: ' ' ' ' asezv || Test Condition:

Vin=305VAC, Vout=55V

Result:

(@ 100v & )[4.00ps 2.50G5/s ® -
1M points 0.00V
< 10 Hz

Remark: Mosfet Spec_ 7A 650V

iW3630 for 30-50V 700mA  LED Design iWatt Confidential




30. Q2 BJT(BTR13005GD) Vce Waveform

TekPrevu = 0

o[B8 ey Test Condition:

Result:
Vbs max=464V

4.00ps 2.50G5/s S -
1M points -2.00V

Remark: Spec_ 4A 700V

iW3630 for 30-50V 700mA  LED Design iWatt Confidential



31. Output Diode

“ ——

Waveform

TekPrevu = ——

: 06 257kHz 484V
S O®  102kHZ 0.00 V
: A73.0kHz A484 V

® s

2.50GS5/s
1M points 0.00V
75.8485kHz

Test Condition:

Vin=305VAC, Vout=55V

Result:

VRRM_Max=484V

Remark: Diode Spec  8A 600V

iW3630 for 30-50V 700mA  LED Design

iWatt Confidential
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32. Vcc Diode waveform

E‘

Vcc_Forward winding diode Vcc_ Flyback winding diode
B R ] e - -
______ « B

4

______ S
SN SRR SR DR e T TR Bowma
C. S ][4.00}15 ?f\f?op(i)siﬁs 3.01-\/} (@ Peak-Peak  62.4V [ Hpoms ]2.8\/}
(@ Max 1.0V ]
Test Condition: Test Condition:
Vin=305VAC, Vour=55V Vin=305VAC, Vout=55V
Result: Result:
VRRM Max=134V VRRM_MAX=60.4V
Remark:FR102_ Diode Spec 1A 200V Remark:1N4148 Diode Spec_ 0.2A 75V
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33. AC line transient , Overshoot voltage on bulk-cap

Tek Prevy_

“304ms
336ms
AB4OMS

544 v
0.00 v
& a4

3]
b

=
[ |
—]
-

g
£

108V to 305Vac,Full Load

The bulk cap voltage is

544max

L \L CH3 Vin AC ]

S R it
— ‘D ................ E ...... /i'\ .............
@ 100V & @2 200V ~n  |400ms 250K575 @ 7
& 200mA & 1M points 0.00V
< 10 Hz
Texstop . .
; O -2.00s 538 V
T R CH4 lout o6  2.00s 4.00V
: A4.00s A534V
3_.__.__._T_:__.____.__.__:__.__._T___:__.__.__.__.__:___.__._. 5 S Tt ITTTITITrotnTTTioooooo]]

CH3 VCC

305V to 108Vac,Full Load

The bulk cap voltage is
227V max

CH1 Vin AC

e
I |_."‘|\"|\|IH
I sbdhh:
.......... il bkttt
@ 200V G |[400ms 250k5/s @ -
& 200ma & 1M points 0.00V
< 10 Hz

iW3630 for 30-50V 700mA

LED Design
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34. Power-on overshoot voltage on bulk cap

7\7 -

Tek PreVu _ . _ _

b f f - flfﬂg . (O  852Hz @ 0.00V
R T AT S RS, 26.8Hz ) 464V
- - - A12.5 Hz A464 V

...... ;L;l ...... : \lCH3VOUT

...............................

3 ili '5”"1”'-“-'.'-“-"-'“-"“-'.'I“i'-'!”"“". ”!ii“iii““ CH2 VinAC

@ 00V @ 100V & J200ms  5S00kS/s @B -
@ 200V 1M points 12.0V |

(@ Peak—Peak 480V )

Vout 50V Vin 305Vac
V bulk=464V
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35.i W3630 thermal test

Input:108Vac
Output:55V700mA(Maximum output)
Veec@lC:13.2V lec@IC:19mA

IC:79C
PCB:50.3C

iW3630 for 30-50V 700mA  LED Design iWatt Confidential
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36.Harmonic and current waveform

ANALYZER 6630

Z093.09.13 13:41:24%

Current Harmonics

Next

Setup: CLASS_C

MEASUre
Gen setting: 1(1) U:114.74 U fu: 66.881 Hz

Live finalysed periods: 4 I : 384.5 mA P: 34.9 Y
Module: M1 Limit: Class C (Standard) I1: 384.3 mA Change to
Note: table
THD=3.68 » (PF=08.998) PASSED
gligg_n Relative
* current
-
Log
scale
8.858
Urite to
disk
-
>
'I'  Tx T Tx T Tx T Tx T Tx T Tx T Tx T
ﬂ -t L AL DL LA DL BN

=
T LI L B | I'ITI,I'I'I'I‘I'I
B Z 4 6 8 1012 14 16 18 28 22 24 26 28 30 3Z 34 36 36 40

Harmonic order

Appl: DEFAULT (121Z_@1)

ANALYZER 6630 Z093.09.13 13:42:17

Uaveform M1 Next
NEAsUre
Note:
_U: 114.74 Urns (688 Vp)  fu: 60.881 Hz
Zoon
Uoltage
m 3 4w
- - Zoon
Current
: I :383.4 nﬂrn? (1 Ap) :fu: 60.001 Hz
- . T Ip- = S6x
V \\] (fits Class A)
T 1 T 7 (Standard)
Data
‘;\ /&n 3m ({95%) cursor

iW3630 for 30-50V 700mA  LED Design

fippl: DEFAULT (1611_81)

iWatt Confidential

(mijn

2 IImo

—

Harmonics current @115Vac

THD=3.6%

AC current waveform @115Vac
PF=0.998

L
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37.Harmonic and current waveform

ANALYZER 6638 2@93.89.13 13:38:47

Current Harmonics Next
measure
Setup: CLASS_C Gen setting: 1(1) U : 229.68 U fu: 50.801 Hz
Live finalysed periods: 4 I : 144.68 mA P: 32.62 W
Module: M1 Limit: Class C (Standard) I1: 144.31 mA |Change to
Note: tahle
THD=7.15 » (PF=B.982) PASSED
a_aga_n e e oo Relative
1* current
: »*
8.848+ | -
] Log
] scale
8.830
] Write to
B.BZB—_ disk
] >
0.818 -
] *
np T
a e e e e e e
B 2 4 6 B8 1012 14 16 18 28 22 24 26 28 30 32 34 36 38 40
Harmonic order

fippl: DEFAULT (1212_8a)

ANALYZER 6638 ZA93.89.13 13:48:12

Waveform M1 Next
measure
Note:
U : 229.64 Urms (680 Up) fu: 50.001 Hz
Zoom
Voltage
T T
L \Hn
- - Zoom
Current
“ I : 143.21 mAarms (8.3 Ap) fu: 50.881 Hz
Ip+ = 53 ”P‘;fsﬁu
. ) . Ip- = 53«
‘/ (fits Class A)
T T T T 1 (Standard)
y Data
m \Zn }/ 3m ({95x) cursor

Appl: DEFAULT (1611_8a)

iW3630 for 30-50V 700mA iWatt Confidential

LED Design

(mijn

-

—

Harmonics current @230Vac

THD=7.15%

AC current waveform @230Vac
PF=0.982
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38. Conducted EMI (Full Load ) Riass

a0-

i)
EMES0R2-GP-Cldss B
R

=)

2-4-Clabs B

. v IRy QP Scan
40 A ﬂ H J 1 \!Ulﬁ |’\YM\ ™ A ﬁ\lﬂ“]ﬂﬂ
. 0 T N 8 e

2 - Input=230VAC
" L line QP

m
m
=

-10-, 1
0400 1.000 10.000 100000

an-

n

EM&S0RZ-GP-Cldss B

QP Scan
QP Limit line

B0 &;JA\;CE S
) O am ~

S i ! =~
" RNR LR v P \j w U \H v
e Y nEn ' A INput=230VAC

20 oz N Iine QP

10

==y !
0100 1000 10.000 100 000
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