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i 3 AP1690 A] 5t 55V/200mA FEHR
i) &/ME RS >IN X2 MRLE R
LN
HWABE 108 120 132 VAC
g5k a7 50/60 63 Hz
ThE R
THD 37 %
kel
B R 55 Y%
i BB 200 mA
4 ) BRSO 68 mA
el #d <2%
R ER <2.5%
i i S B B TR) 0.353 s at Vin=108V
ME 81.0 % at Vin=120V
FHINEE 0.65 W at Vin=120V
B Th#E 0.8 W at Vin=120V
ZH
EMI Pass EN55015 Class B with 6dB Margin
Surge Test

ESD
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® Uo=50V (AP1690)

Vin (V) PF THD Pin (W) Uo (V) To (mA) efficiency
108 0. 9905 6. 96 12. 212 49. 648 195. 34 79. 42%
1115 0. 9887 (95 12. 007 49. 623 195. 65 80. 86%
120 0. 9872 7.6 11.919 49.611 196. 01 81. 59%
125 0. 9857 7.9 11. 84 49. 612 196. 36 82. 28%
135 0.9824 8. 59 11. 753 49. 621 196. 96 83. 16%

Uo=55V

Vin (V) PF THD Pin (W) Uo (V) To (mA) efficiency
108 0.9916 6. 98 13. 89 56. 071 195.9 79. 08%
115 0.9901 7.16 13. 696 56. 045 196. 67 80. 48%
120 0. 9888 7.39 13. 575 56. 028 196. 12 80. 94%
125 0. 9876 7.61 13. 495 56. 018 197. 51 81. 99%
135 0. 9848 8.12 13. 353 56. 021 198. 15 83. 13%

Uo=60V

Vin (V) PF THD Pin (W) Uo (V) To (mA) efficiency
108 0.9924 7.13 15. 003 61. 95 190. 47 78. 65%
115 0.9912 7.13 15. 03 62. 045 194. 16 80. 15%
120 0. 9902 7.24 15.013 62. 04 195. 84 80. 93%
125 0. 9891 7.35 14. 975 62. 049 197. 08 81. 66%
135 0. 9866 7.86 14. 877 62. 087 198. 71 82.93%
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C
e ? > LED current Line regulation

To (mA)
Vin (V)
Uo=50V Uo=55V Uo=65V
108 195. 34 195.9 190. 47
115 195. 65 196. 67 194. 16
120 196. 01 196. 72 195. 84
125 196. 36 197.51 197. 08
135 196. 96 198. 15 198. 71
200 -
1. 15%
AP1690
198
196
<
£
2 194
1 —a— Uo=65V
—e— Uo=70V
L —A— Uo=75V
190 T T T T T T T T T T T T T 1
100 105 110 115 120 125 130 135

Vin(V)
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e > efficiency

Efficiency
Vin (V)
Uo=50V Uo=55V Uo=65V
108 79. 42% 79. 08% 78. 65%
10L5) 80. 86% 80. 48% 80. 15%
120 81. 59% 80. 94% 80. 93%
125 82. 28% 81.99% 81. 66%
135 83. 16% 83. 13% 82.93%
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Vin (V) =

Uo=50V  [Uo=55V  [Uo=65V

108 6. 96 6. 98 7.13

115 7.25 7.16 7.13

120 7.6 7.39 7.24

125 7.9 761l 7.35

135 8. 59 8.12 7.86
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Vin (V)
Uo=50V Uo=55V Uo=65V
108 0. 9905 0.9916 0. 9924
115 0. 9887 0. 9901 0. 9912
120 0. 9872 0. 9888 0. 9902
125 0. 9857 0. 9876 0.9891
135 0.9824 0. 9848 0. 9866

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved

PF

1.00 -
—a— Uo=50V
—e— Uo=55V
—a— Uo=60V

0.99

0.98

0.97

0.96 T T T T T — ]

100 105 110 115 120 125 130 135
Vin(V)



[Tl 1Y
p\.iy

C

® Dimmer dimming range

IR NERE

e ) To (mA) Dimming percentage Flicker

min max min max effect

LEVITON Cat. NO. TU106 0.35 187.6 0.0016 0.925 TN KR
LUTRON DIVA. DV-600P 3.85 190 0.0191 0. 940 TG N KR
LEVITON Cat. NO. 6633-P 0. 39 200. 1 0.0019 0. 990 T I R
LUTRON GLRO2-E07814 2. 06 190. 0 0.0102 0. 941 TG IR KR
COOPER 2. 26 201. 5 0.0112 0. 997 TCINKR
LEVITON CAT. NO. 6683 0 202 0 1 T I R
LUTRON DV-603PG 2. 57 169. 5 0.0127 0. 839 To AR
LUTRON GLTO7-C06912 3.71 190. 8 0.0184 0. 944 TN KR
LUTRON AY-600P 7.41 191. 8 0. 0367 0. 949 T IR KR
LUTRON T28 0 188.7 0 0. 934 TCINKR
LEVITON CAT. NO. VP106 0 190. 3 0 0. 942 TN R
LUTRON TG-600P-AC 12.3 191. 4 0. 0609 0. 947 To A R
COOPER CAT. NO. 9539 4. 42 179. 4 0.0219 0. 887 T IR
LEVITON CAT.NO. 6613-P 1. 61 199. 5 0. 0079 0. 987 TCINKR
LEVITON 162011 0 202 0 1 TCINKR
LUTRON GLS02-D05801 1.24 191. 2 0.0061 0. 946 T AR

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved
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» LED Current ripple

C4|
"«<,

Measure P1:freq(C4) P2:rms(C3) P3:pkpk(C4) P4:pkpk(C4) P8 PG---

value 120.098227 Hz 3TV 68.3 mA 68.3 mA
status v v v v

5.00 msidivi
5.00MS 100 MSis

20.0 mAfdiy
-273.000 mA
31 mA

------ 249.0 mA

LED ripple current:68.3mA

Vin=120v/60Hz @ Full Load

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved
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» LED open

Waveforms
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Measure P1:freq(C3) P2:rms(C3) P3:pkpk{C4) P4:pkpk{C3) P5--- PB:---
value 639V 122V 102y
status & v v v

Xi= 178.6508ms AX= 89.5006ms
X2= 268.1604ms 1= 11.17199 Hz

Vin=120V/60Hz @ No Load
Protection time:89.5ms
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C
e ? > Start-up
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Measure P1:freq(C3) P2:rms(C3) P3:pkpk(C4) P4:pkpk(C3) P5--- PB:---
value 6010771 Hz 97.0v 294 mA 522V
status A v v v
700 ms fdlv
5.00 MS 5 MS)
K= 352. 6472 ms AX- -353.5052 ms

K2= -858.0ps 1iAK= -2.828813 Hz

Vin=208V/50Hz @ Full Load
Start up time: 353ms.

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved

12



BCH EMI

C
e * >EMIconduction test

@ .o
FREQUENCY 28.7780000 MHZ
LEVEL OCFPK dBpV
o
Line
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Date: 19.RFR.2013 15:0&:50
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»PF>0.9 is ok.

» Efficiency >80% is ok.

»THD<10% is ok.

» Line regulation <2.5% is ok

» Load regulation <5% is ok

»Short protection is ok

» Over output voltage protection is ok
»Start up time<0.5s is ok

»EMI meets EN55022

» Dimming compatibility is ok

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved



AP1690 evaluation at 230Vac dimming board
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BCH Demo board spec
i 3 AP1690 dimmable 70V/120mA demo
#id w/ME HAUE 1> PNIEL L1 WAL R
Input
Input voltage 208 230 253 VAC
frequency 47 50 53 Hz
Power factor
THD %
Output
Output voltage 70 Vv
LED current 120 mA
LED ripple current 47 mA
Line regulation <2%
Load regulation <5%
Start-up time 0.659 S at Vin=208V
Efficiency 81% % at Vin=230V
Open led input power 1.4 wW at Vin=230V
Short led input power 1.15 wW at Vin=230V
EMC$Safety
EMI Pass EN55015 Class B with 6dB Margin
Surge Test

ESD

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved




/IR Electrical characteristics

P\ Y
C
® & Uo=65V
Vin (V) PF THD Pin (W) Uo (V) To (mA) efficiency
208 0.9417 16. 329 9.21 64. 892 117. 24 82.61%
220 0. 9351 17.6 9.4412 64. 906 118. 78 81. 66%
230 0. 9321 18.7 9. 5652 64. 932 119.73 81. 28%
240 0.9273 20 9. 726 64. 93 120. 57 80. 49%
289 0.9219 2. 501 10. 018 64. 925 121. 46 78. 72%
Uo=70V
Vin (V) PF THD Pin (W) Uo (V) To (mA) efficiency
208 0. 9455 15.8 9.7236 70. 755 114. 33 83. 19%
220 0. 9396 16. 28 10. 001 70. 839 116.9 82. 80%
230 0. 9348 17.543 10. 197 70. 896 118.41 82. 33%
240 0.9311 18. 71 10. 406 70. 935 119. 53 81. 48%
253 0. 9259 20. 092 10. 656 70. 982 120. 79 80. 46%
Uo=75V
Vin (V) PF THD Pin (W) Uo (V) To (mA) efficiency
208 0. 9364 18. 39 8.576 75. 151 93. 24 81.71%
220 0. 9405 16. 921 10. 123 76. 131 110. 11 82. 81%
230 0.9363 17. 452 10. 495 76. 291 113. 38 82. 42%
240 0.9322 18. 995 10. 775 76. 384 115. 54 81.91%
253 0.9276 19. 18 11. 119 76. 485 117.73 80. 98%
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.C » LED current Line regulation
®
) To(mA)
Vin) eV io=0v  [Uo=7aV
208 114.33| 117.24 | 93.24
220 116.9| 118.78 | 110.11
230 118. 41| 119.73 | 113.38
240 119. 53| 120.57 | 115.54
253 120. 79| 121.46 | 117.73
Line
regulation 3. 53%

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved
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o ~ efficiency

®
Efficiency
Vin(V)

Uo=65V Uo=70V Uo=74V
208 82.61% 83. 19% 81.71%
220 81. 66% 82. 80% 82. 81%
230 81. 28% 82. 33% 82. 42%
240 80. 49% 81. 48% 81.91%
253 8. 72% 80. 46% 80. 98%

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved

Efficiency

oy —a— Uo=65V
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PF
Vin (V)
Uo=65V Uo=70V Uo=74V
208 0.9417 0. 9455 0. 9364
220 0. 9351 0. 9396 0. 9405
230 0.9321 0. 9348 0. 9363
240 0.9273 0.9311 0. 9322
253 0.9219 0. 9259 0. 9276
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Vin (V) =
Uo=65V | Uo=70V | Uo=74V
208 16. 329 15.8 18. 39
220 17.6 16. 28 16. 921
230 18.7 17.543 | 17.452
240 20 18.71 18. 995
253 21.501 | 20.092 19.18
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Dimming test

.C » dimmer compatibility and dimming range

AP ) To (mA) dimming percentage |[Flicker or

yp : 4 not?
min max min max
SIEMENS (TG H AR IR 1.6 115. 48 1. 33% 96. 23% NO
TCL 6. 79 118. 14 5. 66% 98. 45% NO
ELEEZES%V g0 sering 0 114. 25 0. 00% 95. 21% NO
KIFANSIM (SR 7 5%) 13.13 115 10. 94% 95. 83% NO
AT LS BAES WMS549 13.6 118.51 11. 33% 98. 76% NO
KIFANSIM GEEMH PG 57) 2.37 117. 76 1. 98% 98. 13% NO
SCHNEIDER ELECTRIC E3031HD 2.6 122 2. 17% 101. 67% NO
FiEmHBET 4,27 117. 46 3. 56% 97. 88% NO
BUSCH-DIMMER, CE 6. 96 117. 31 5. 80% 97. 76% NO
BUSCH-DIMMER, 2247U, CE 3.5 122 2. 92% 101. 67% NO
BUSCH-DIMMER, 2247U, CE 10. 67 122 8. 89% 101. 67% NO
IRl DML Roo1s Uml0ents 9.19 118. 39 7. 66% 98. 66% NO
5t dimmer

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved
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» dimming curve

conduction angle To (mA)
)
157. 734 115. 36
143. 64 113. 36
137. 466 ILILIL, 2Af
129. 078 101. 75
120. 6 82. 08
106. 38 59. 56
96. 21 43. 86
85.572 28. 52
4.7 18. 17
61. 02 10. 87
54. 522 8. 34
48. 96 Sl
39. 96 3.5
27.9 2
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Dimming test
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» LED Current ripple

C8|

- >
Measure P1:freq{C3) P2:rms(C3) P3:pkpk(C4) P4:pkpk(C3) P5--- PB:---
value 99.9042917 Hz 68.97 V 39.0 mA 3V

status A v v v

LED ripple current:39mA

Vin=230V/50Hz @ Full Load

24
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C
e ? > Start-up
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Measure P1:freq(C3) P2:rmsi(C3) P3:pkpkiC4) P4:pkpki(C3) RS- BB~ -

value 49.99804 Hz 1641V 150 mA 594V
status A v v v

K2= -500973ms 1idX= 1.515432Hz

Vin=208V/50Hz @ Full Load
Start up time: 659ms
Ps:AP1682 Start up time:668ms.

25
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Waveforms

Measure P1:freq{C3) P2:rms{C3) P3:pkpk{C4) P4:pkpki{C3) P5--- PG:---
value 7861V 51 mA 1011V

status £

2. Ul Iy e
XK1= 290.830ms  AX= 201.052ms
K2= 491.882ms 1/AX= 4.97384 Hz

Vin=230V/50Hz @ No Load
Protection time:201.052ms

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved
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Measure P1:freq({C3) P2:rms{C3) P3:pkpk{C4) P4:pkpk(C3) P5--- P6:---
value 523 mv 749 mA 840 mv
status £y v v v

-800 m¥ ofst

1

Vin=230V/50Hz @ Output Short

BCD Semiconductor Manufacturing Limited @ 2012 All rights reserved

27



BCH EMI

e * >EMIconduction test
Pass EN55015 Class B with 6dB Margin

@ e
FREQUENCY 29.7100000 MHZ=Z
LEVEL QFPEK dBuV
o
Line F
(]
Terminal
= E i e =
fswzkozza
= bt >
mlnv U\i.l‘l Wbﬂt" m Pttt
= i | HEE
FREQUENCY 290.8420000 MHZ
LEVEL OQFPK 44,08 dBpV
Neutral - % = T L =
[suzkozza
1 P e
Terminal 2h% Z
| =
B A

ate: 18.A2FR.2013 15:28:58
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BCP
»PF>0.9 is ok.
» Efficiency >81% is ok.
»THD<30% is ok.
» Line regulation <2.5% is ok
» Load regulation <6% is ok
»Short protection is ok
» Over output voltage protection is ok
»Start up time is ok
»EMI meets EN55022

» Dimming compatibility is ok
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