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IML8683-交流分段線性驅動核心
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US Patent: 6,989,807

Filed: May 19, 2003

Assignee: Koninklijke Philips Electronics

交流分段驅動專利

US Patent: 8,288,960

Filed: Apr 15, 2010

Assignee: IML International

低壓解決方案
使用一般晶圓製程即可 (40V~80V)

高壓解決方案
需使用高壓晶圓製程 (400V~700V)

iML特有專利19件 (7件已取得)



iML8683-交流分段驅動核心
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iML8683驅動系統特點:
 單一線路可驅動7~14W

 PF> 0.98, THD < 20% (三階)

 可調光
 符合各項規範(EMI, THD, 雷擊測試)

 小型化, 無需使用電解電容
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使用iML8683之低壓交流分段驅動系統技術優勢

 與切換式電源相較:

1. 實現全固態照明, 包含LED與驅動器皆為固態元件

2. 光引擎與驅動器之完美整合, 達成小型化

3. 無需使用電解電容

4. 在相同規格下具成本優勢

 與高壓驅動系統相較:

1. 易於使用COB製程

2. 具生產彈性, 在相同設計下, 可依據客戶規格要求與成本需求, 分別
生產不同規格成品(一階~三階) 

3. 易於PCB布局, 尤其在燈管應用

4. 將熱分散在各個元件, 以利於散熱並提高光引擎功率(單一組可驅動
至7~14W)
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各式驅動技術
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NEW!!

 Switching Type: All LEDs conduct all the time. 

AC Step Drivr: The conducting time of different LED sets are not the same. 
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iML8683 使用數量與驅動系統參數

6

 

VAC ~ 

U4 
iML8683 

LED1 

LED2 

LED3 

LED4 

iLED 

iLED 
IPEAK4 

Rectified 

VAC 

t 

1 Step 

PF=0.88 

THD=53% 

Power=7.1W 

2 Steps 

PF=0.96 

THD=29% 

Power=9.1W 

3 Steps 

PF=0.98 

THD=16% 

Power=9.8W 

4 Steps 

PF=0.99 

THD=10% 

Power=10W 

 

iLED IPEAK1 

IPEAK4 

Rectified 

VAC 

t 

iLED 
IPEAK2 

IPEAK1 

IPEAK4 

Rectified 

VAC 

t 

iLED 

IPEAK

3 

IPEAK2 

IPEAK1 

IPEAK4 

Rectified 

VAC 

t 

VAC ~ 

U1 

iML8683 

U4 
iML8683 

LED1 

LED2 

LED3 

LED4 

iLED 

VAC ~ 

U1 

iML8683 

U4 
iML8683 

LED1 

LED2 

LED3 

U2 

iML8683 

LED4 

iLED 

VAC ~ 

U1 

iML8683 

U4 
iML8683 

LED1 

LED2 

LED3 

U2 

iML8683 

U3 

iML8683 LED4 

iLED 



iML8683 可符合各種不同應用需求
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基本架構
7W~14W, Efficiency 85~90%

PF=0.98,  THD <20%

Surge 1000V, System ESD 4000V

Pass EMI, Current Harmonics 
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TRIAC 調光架構
Leading edge, Tailing edge

低成本架構
PF=0.96, THD <30%
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平衡點亮架構
各段LED亮度差異 <20% 

低頻閃, 高光效架構
Percent Flicker 30%, Flicker Index 0.1 

線路簡單且具有彈性
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iML8683 基本架構
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220VAC/ 10W                                             110VAC/ 10W
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註: 在未使用壓敏電阻(MOV)的情形下, 可通過750V雷擊(浪湧)測試, 

增加壓敏電阻可進一步提升到1kV雷擊測試(IEC61000-4-5).



整串LED VF要求

Rectified VAC,Nominal x 83% < LED Total VF < Rectified VAC,Nominal x 89%

最佳設計建議: 

交流電壓 (rms) 整流後峰值電壓 建議 LED VF

100VAC

110V (MAX.) 156V

117~125V100V (TYP.) 141V

90V (MIN.) 127V

110VAC

121V (MAX.) 171V

129~138V110V (TYP.) 156V

99V (MIN.) 140V

120VAC

132V (MAX.) 187V

140~151V120V (TYP.) 170V

108V (MIN.) 153V

220VAC

242V (MAX.) 342V

258~277V220V (TYP.) 311V

198V (min.) 280V



IML8683 驅動系統參數 (220VAC輸入)

VAC (V) IIN (mA) PF THD PIN (W)

198 42.5 0.983 18.31 8.323 

210 44.4 0.986 16.75 9.246 

220 45.6 0.987 16.01 9.965 

230 46.6 0.987 15.80 10.647 

242 47.6 0.987 15.93 11.439 

250 48.2 0.987 16.20 11.950 

260 48.9 0.986 16.67 12.590 

VAC=220V, LED = 67V x 8pcs, 10W, 3階
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iML8683 驅動系統EMI測試結果(未加 X電容)

11



iML8683 驅動系統之電流諧波 (IEC61000-3-2 Class D)
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V(V)                   220.9 I(A)                   0.0403

P(W)                   8.80 PF                     0.986

F(Hz)                  50.0 THDi(%)                16.6

I_Fund(A)              0.0398 V_Fund(V)              220.9

No. Value Limit Pass/Fail

3 0.0022 0.0299 Pass

5 0.0035 0.0167 Pass

7 0.0029 0.0088 Pass

9 0.0025 0.0044 Pass

11 0.0002 0.0031 Pass

13 0.0007 0.0026 Pass

15 0.0006 0.0023 Pass

17 0.0019 0.002 Pass

19 0.0007 0.0018 Pass

21 0.0014 0.0016 Pass

23 0.0012 0.0015 Pass

25 0.0005 0.0014 Pass

27 0.0001 0.0013 Pass

29 0.0009 0.0012 Pass

31 0.0004 0.0011 Pass

33 0 0.001 Pass

35 0.0002 0.001 Pass

37 0.0001 0.0009 Pass

39 0.0007 0.0009 Pass

Current Harmoic (%)(A)



iML8683 驅動系統之雷擊測試 (IEC61000-4-5)
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220V 10 W System                                                          120V/ 10W System



220 VAC

Bridge 

Diode 

MB6S

U1

iML8683

LED1

68V/ 

60mA

M
S

1

M
S

2K

C
S

N
C

A

LED2

68V/ 

60mA

M
S

1

M
S

2K

C
S

N
C

A

LED4

68V/ 

60mA

M
S

1

M
S

2K

C
S

N
C

A

Q1

iML3160

1A/ 600V N-MOS

U2

iML8683

U3

iML8683

R1

0603/ 

370kΩ 

ZD

24V

(19~28V )

MOV

471KD07 

LED3

68V/ 

60mA

R3

0.5W/ 300Ω 

C1

200nF/ 400V 

R4

1206/ 

22kΩ 

R5

1206/ 

22kΩ 

R2

0603/ 

30kΩ 

Bridge 

Diode 

MB6S

U1

iML8683

LED1

34V/ 

120mA

M
S

1

M
S

2K

C
S

N
C

A

LED2

34V/ 

120mA

M
S

1

M
S

2K

C
S

N
C

A

LED4

34V/ 

120mA

M
S

1

M
S

2K

C
S

N
C

A

Q1

iML3160

1A/ 600V N-MOS

U2

iML8683

U3

iML8683

R1

0603/ 

180kΩ 

ZD

18V

(15~20V )

LED3

34V/ 

120mA

R4

1206/ 

11kΩ 

R5

1206/ 

11kΩ 

120 VAC

MOV

221KD07 

R3

0.5W/ 300Ω 

C1

82nF/ 250V 

R2

0603/ 

15kΩ 

TRIAC 調光應用電路
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220VAC System                                                          120VAC System

備註:
R2/ R3/ C1: 用來提升與調
光器之相容性

R4/ R5: 關燈狀態之小電流
洩放電阻



TRIAC調光器相容性測試

110V/120V 220V/230V
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低頻閃解決方案

使用電解電容與部分LED並聯, 仍可維持PF值與THD同時
可提升光效.

16©  2014 Integrated Memory Logic Limited Confidential

220V/ 10W system

C1 VAC (V) IAC (mA) Power (W) PF THD (%) Flux (lm) Efficacy (lm/W) Percent Flicker Flicker Index

0 uF 221 46.3 10.09 0.9853 17.05 812 80.5 100% 0.32

1 uF 221 46.6 10.11 0.9819 18.69 829 82.0 92% 0.28

4.7 uF 221 46.5 10.07 0.9805 19.39 853 84.7 60% 0.17

10 uF 221 46.4 10.08 0.9803 19.59 855 84.8 40% 0.12

20 uF 221 46.3 10.00 0.9801 19.70 862 86.2 31% 0.10

30 uF 221 46.3 10.00 0.9801 19.70 870 87.0 28% 0.10



標準化EVM

2013/12/20 17

Item Application Structure VAC (V) Power(W) LED Qty LED string structure Flicker reduction
Vf (V) Color

1 Bulb Typical 3 steps 220 7~11 24 Warm White 28 6S3P+3S2P+2S2P Yes

2 Bulb Typical 3 steps 120 7~11 16 Warm White 28 4S4P+2S3P+2S3P Yes

3 Downlight Typical 3 steps 220 14 3 Warm White 88 24S1P+24S1P+20S1P+20S1P Yes

4 Downlight Typical 3 steps 120 14 3 Warm White 88 12S2P+12S2P+10S2P+10S2P Yes

5 T5 tube Balance 3 steps 220 8 16 Neutral White 18 4S1P+4S1P+4S1P+4S1P+1S2P

6 T5 tube Balance 3 steps 120 8 3 Neutral White 44 11S1P+11S1P+11S1P+11S1P

提供客戶端標準化EVM作為客戶端設計參考

(1). iML8683 規格書
(2). iML8683 Application Note

(3). 標準化EVM

(4). 測試報告Test report
- Power

- Power Factor

- THD

- Current Harmonic IEC61000-3-2 

- EMI

- ESD test IEC61000-4-2

- EFT test IEC61000-4-4

- Surge test IEC61000-4-5

- BOM list

- Layout Gerber file

將於2014年三月份起
正式提供



iML8683 Applications

• 7~12W LED Bulbs

• 3” ~ 8” LED Downlights

• 0.6m ~ 1.5m T8/ T5 Tubes

18©  2014 Integrated Memory Logic Limited Confidential



220V/ 11W EVM光電參數
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Vin(VAC) Iin (mA) PF THD Pin(W) Flux (lm) Efficacy(lm/W)

220 47.84 0.985 17.46 10.416 878 84.3

220V/ 11W暖白色光引擎光電參數



120V/ 11W EVM光電參數
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Vin(VAC) Iin (mA) PF THD Pin(W) Flux (lm) Efficacy(lm/W)

120 91.00 0.988 15.80 10.80 858 79.44

120V/ 11W暖白色光引擎光電參數



14W (4”) Downlight

Vin(VAC) Iin (mA) PF THD Pin(W) Flux (lm) Efficacy(lm/W)

220 63.12 0.985 17.32% 13.75 1,225 89.12

21©  2014 Integrated Memory Logic Limited Confidential

Vin(VAC) Iin (mA) PF THD Pin(W) Flux (lm) Efficacy(lm/W)

120 120.30 0.988 15.80% 14.34 1,197 83.49


