iWatt

Intelligent AC-DC and LED Power™

LED Driver
(Input 90~135Vac

Summary and Features :

For Bulb LED lamp driver

LED driver, 100V, CC@0.06A ; AC input range @90-135Vac
For Non-isolated Applications

High Efficiency and Minimum Parts count

Meet EMI EN55015B-QP limits
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1. Specification

iWatt

Intelligent AC-DC and LED Power™

Description Symbol Min Typ Max Units Comment

Input
Voltage VIN 90 115 135 Vac | 2 Wire
Frequency fLinE a7 60 63 Hz
Open-load Input Power 6 W

(264Vac)
Output
Const Voltage @ 0-60 mA Vourt cv 90 110 \ Measured at the PCB connector
Const Current @ 90--110V lout cv 0.06 A
Output Ripple Current mA Measured at the LED load
Continuous Output Power Pout W
Output short circuit test lout_max A Auto-restart
Efficiency n 88 % Measured at end of PCB @ 115Vac
Others
Turn on Delay Time 1 Sec | Atrated input voltage 115 Vac
Inrush current 10 A At rated input voltage 115 Vac
Hi-pot test kv Isolated / Non-isolated
Conducted EMI Meets EN55015B Floating / Grounding
Surge Test Differential mode
Operation Temperature Topr 40 ° C | Free convection, sea level
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3. Bill of Material

ltem | Qty. Ref. Description
1 1 F1 1A/250V FUSE Resistor
2 1 Q1 DD3020,1.5A800V
3 1 T1 EE-16
4 1 CX1 0.22uF/275V
5 1 L1 6*8mm 1.4mH
6 1 L2 FB SMD-0805
7 1 Q1 3020 TO-126
8 1 C1 10uF,400V E-CAP,105°C
9 1 C4 22pF,50V,SMD-0603
10 1 C5 2.2uF,25V,SMD-1206
11 1 D2 FR102,1A,200V,SMD,
12 1 D3 UGC10KH 1A 800V;SMD,recover time <35nS
13 1 R1 4. 7K Q +/-5%,SMD-0805
14 1 R12 270K Q +/-5%,SMD-1206
15 2 R2,R3 1.8MQ +/-5%,SMD-1206
16 1 Cc7 47nF/250V CBB CAP
17 1 R7 3.3Q2+/-1%,SMD-1206
18 1 R9 5.6 2 +/-1%,SMD-0805
19 1 R11 5.1K Q +/-1%,SMD-0805
20 1 R10 24K Q +/-1%,SMD-0805
21 1 Z1 ZD15V
22 1 Ul IW1678-00
23 1 BDR1 DB107
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4. PCB Layout

DC output
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Figure 4.1: 5 Lead SOT-23 Package
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5. Transformer Design

SCHEMATIC
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ELECTRICAL SPECIFICATIONS:

1. Primary Inductance (Lp) = 2.5mH @10KHz
2. Primary Leakage Inductance (Lk)<150uH@10KHz

MATERIALS:

1. Core : EE16 (Ferrite Material TDK PC40 or

equivalent)
2. Bobbin: EE16

3. Magnet Wires : Type 2-UEW
4. Layer Insulation Tape :3M1298 or equivalent.

FINISHED :

1. Varnish the complete assembly

2.  Core is connected to pin4 ( primary ground )
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2UEW 0.18mmx1 40T —Secondary (clockwise
3(S) o V{ :
3(F)
~
5(S) ®  2UEWO0.18mmx3 13T - Bias (clockwise) i
2(F) @ 2UEW 0.18mmx1 41T — Primary (Anti- clockwise)
{ 2UEW 0.18mmx1 41T - Primary (Anti- clockwise
2UEW 0.18mmx1 41T — Primary (Anti- clockwise
l(S) O 2UEW 0.18mmx1 41T - Primary (Anti- clockwise)

core
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o.Differential Mode Inductor

6.1 Differential Mode Inductor L1
A ’.ﬁ 5

- Wire gauge: 0.15mm, 230Turns
Y
s | | ICR: 2.5 OHM +/-20%

Ferrite core size : AxB 6x8mm
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7.Constant Current and Efficiency
_

#of LEDs I Al Lo U] efficiency PF VIEE

M| W | () | (mA) V)
90 | 6.77 | 99.13 | 59.4 | 86.98% | 0.610 | 7.01

100 | 6.83 | 100.20 | 60.3 88.46% 0.600 | 7.07
110 | 6.99 | 101.00 | 61.2 88.43% 0580 | 7.12
115 | 6.72 | 99.80 | 59.9 88.96% 0580 | 7.15
120 | 6.72 | 99.80 | 60.2 89.40% 0570 | 7.19
135 | 6.85 | 100.20 | 61.6 90.12% 0550 | 7.30
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* Note: Output voltage measured at end of PCB.
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9 . Vd | () d e W aV ef O r m Intelligent AC-DC and LED Power™
Wy

Tek P_re_Vu_

4

O 27.8kHz © 285V
0 52.4kHz ) -2.00V
A59.2kHz A287V

Test Condition:

Vin=135VAC,
lout=60mA

Result:

VR (pk—pk)=287V

Output rectifier diode:
UGC10KH, 1A,800V

7 (T0.0us 2.500575 ® ;7 6y
10M points
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10. Vce waveform
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Intelligent AC-DC and LED Power™

Tek PreVu
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Test Condition:

Vin=135VAC,
lout=60mA

Result:

VR (pk—pk)=

V
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11 . Tu r n O n d el ay t | m e Intelligent AC-DC and LED Power™

TekPreye = @

: . . . . T : & -533ms -100V
A 5 I ® 176ms 116 ¥
' ' : ' ' T ' A709ms A216 YV

(@ io0v @ 100V ~  J200ms  500kS/s @ 7
1M points 0.00V
(@ Peak—Peak >4.80V A Clipping negative )

Vin 90V Turn on delay time 0.709S
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12. Transformer Flux Density

lekPrevu

; x | I [ 32.75kHz €  308mA
SO A S O 54.74kHz () -18.0mA
) a j 1 A81.52kHz A326mA

Transformer information: Np=_164Ts,
Lp=2.5mH,Ae=18.4mm"2 (EE-16)

Ip is monitored at 90Vac and 60mA
load (Max Output Power).

Ip=326mA

Byyax =(IP*LP) /(NP*AE)
=(326*2.5)/( 164*18.4)

ii ﬁ Z ﬁ ﬁ ﬁ =0.270Tesla

[@ 100maon Tioows 2506 @ 7|
M points 1.05V

(@ Max .00mA )

|
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13 . CO n d u C t ed E M I Intelligent AC-DC and LED Power™
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14. Radiated EMI ( Input 115Vac)

Input 115vac 60Hz
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