POWER

INTEGRATIONS

2 O

n p LinkSwitch ™-PH LNK417EG (£ O 3% g
v 2 h T )" y -
z (>0.9) 15 W LED

90 VACi 265 VAC 8 230V4500mA -~

n LED
f. nT v
zT DER-289
e 2011e 83 3le
1.0
° a ! r ~ N a 3%\ r
°
e 115VAC:t 230VAC 8 Tvuw 88% N z
e EKYx XxT wvd9d n Wd T d
. ® ° BrnfekKd MY EM -+ xT
. Z EN B 7
e "nyY 0 -~ y /-
. 8 wilo 7 - 5 Q°
. 1Y 0 7 ww Yy x T Wd T
e a ! qvw? Nt £
. Z |EC 61000-4-5 * 9 |EC 61000-3-2 C * ¢ ENb55015B + EMI
. P
e W (<100ms)i 0 OB
T
Power Integrations ™ Kk ® & 6 e 1 @B Laod ~ g e 1)B KzTa up~ 411t n
(o 17 7 0 )4 www.powerint.comz 1 o Power Integrations 1 ~ & U Power Integrations
omAsS T ¢4 T 7 W <http://mww.powerint.com/ip.htm>4

Power Integrations
5245 Hellyer Avenue, San Jose, CA 95138 USA.
2 +1 408 414 9200 2 +1 408 414 9201

www.powerint.com



DER-289" n LNK417EG (£ O 8% T

© )" 15WLED 201l1e 83 3le

0
1 B e ettt ettt e et et rns 4
2 g e r— 5
21 * = DER-284 e —————— 5
3 TSR R RN 6
B e 7
5 PCB H 0 ettt ettt ettt ettt ettt ettt e et e e e 8
6 et ettt e ee ettt e ettt eaeeeee et eeeeeaee ettt eeee et eeaeee .. 10
6.1 TR 08 T e 10
6.2 B 1 T et 10
6.3 LINKSWILCN-PH K O oot e e e e e et e e e e e e e e e e 10
6.4 1 L s 11
6.5 R TP PR OPTOPROPROPRUR 11
6.6 Y OSSP PTURTURRURRORRUPRON 11
7 Y s 12
71 m - M e ettt 12
72 K " M e e 13
B e, 14
B et 14
B2 e 14
S TR T 1 PP PRRPPPPP 14
8.4 s 15
8.5 e 15
9 M et s 16
L0 e 19
L0, ettt 19
10,2 s 20
10,3 T Z e 21
104 e 22
10.4.1 30V (LOLED) .oiieeieeieeee ettt ettt 22
10.4.2 24V (BLED) ...ttt 22
10.4.3 A8V (BLED) ..oeiieeieeieeeee ettt ettt 22
10.4.4 12V (A LED) ..ot e, 23
11 LTRSS URTPRRUPRRURRUPROS 24
12 10 HN 30V (L0 LED) oottt 26
12.1 8 b et — e et et a— et e arearenns 26
122 p et e et et et ee et e e e ater e et e areaaennans 26
12.3 D ettt 27
12.4 L e, 27
12.5 et e et e e et e e e et e et e e e nns 28

Power Integrations, Inc.
2 +1 408 414 9200 2 +1 408 414 9201 <
Www.powerint.com 2 W U 35



2011e 83 3l¢ DER-289" n LNK417EG (£ O 8% T )" 15WLED

12.6 av -7 L D e 28
12.7 av -7 L e 28
12.8 e e e e e —aaaaaaaaaan 29
13 PP 30
14 9 EMIN 30V (I0LED) oo 31
15 \ AT 0 0 D e 33
1 Z PRSPPI 34
t 2 o - Au wn mT 4k UzOw & =0
nn e 1 AC & 479

Power Integrations E
) 2 +1 408 414 9200 2 +1 408 414 9201
3 W U 35 WwWw.powerint.com




DER-289" n LNK417EG (£ O 3% q )" 15WLED 2011e 83 3l¢

1 )

KzT - E4d™ 2z L9 LED (Nou)ym n v 90 VAC

y 265VAC ¢ wN 500 mA ( ) 30V" LED AUOD n

o0 h W éa 3 r T v 3%4 mog n n
Vg " DER-284 T 5 08 K Twvp K Q Bag

n v LinkSwitch-PHN E g

LED n n LinkSwitch-PHIC 1 {9~ LNK417EG W ZE Do

725V MOSFETB ! A T o x T 4

Kz T~ "YLED q qg” vq zTyvpgNRAT s {

Power Integrations, Inc.
2 +1 408 414 9200 2 +1 408 414 9201 <
Www.powerint.com 4 W U 35



2011e 83 3l¢ DER-289" n LNK417EG (£ O 8% T )" 15WLED

21 & " DER-284 g

. raly
LI O i

17 " DER-2841 08 q K ( )d

= e e 14

L
073 113| =
3

.

27w " DER-2841 08 q K (T )d

Power Integrations E
< 2 +1 408 414 9200 2 +1 408 414 9201
5 wU 35 www.powerint.com



DER-289" n LNK417EG (£ O 8% T )" 15WLED 2011e 83 3l¢

3 1
v P T nNB Q q ua . o4
z n A | A
8
Vin 90 |M323) 265 | vac i PE
fLINE 47 50/60 64 Hz
Vout 12 30 33 V
lout 0.485| 050 | 0515 A 3%
1 PK-PK 50 % EAQ T T 3
— Pour 15 W
Nais) 87 v Pourd 25°CH 115VAC T
M 230) 87 % |v Pour425°C4230VAC Tv
+ EMI Z CISPR 15B / EN55015B
Au Z IEC950/UL1950 I
'H+ (100 kHz)
(L1-L2) 25 Y IEC 61000-4-5u 200 A
U (L1/L2-PE)
[ vV Vouravmd lour(rve)
Z 0.9 § 115/230VAC Tv
! EN 61000-3-2 C
- Tavs | 40 | °C Y W H
\ 2
24 LinkSwitch-PH 9" U 4 g yBn ’ 4

Power Integrations, Inc.
2 +1 408 414 9200 2 +1 408 414 9201 <
www.powerint.com 6 wU 35



2011e 83 31e¢

DER-289" n LNK417EG (£ O 8% T

)” 15W LED

— L

R1
10 k2

L2
1000 uH

BR1
2KBPDBEM
800 vV

ca L
2200F T
630V

R5
10 k2

Ci1

100 nF r:
500V 500V

D1
DL4007

A7
1%

cio

A2 <
2Me S

1M2 3

R13

S 887 k2
1%

VR1
PBKEZ00A

D3
MBR20200CTG G2

h

680 uF =7
50V

R14 <
1.33 MQ
1%

LinkSwitch-PH
1
LNK#17EG

R3 D4 'S
1509 ESID 3
1% b3

c7

R
100 ke
05! :
R11 i
1 i
ik Ra1l 15
Rpa: F22ke !
3kan :
1%} ;
A16 |
10 k2

uzs
PC357C

w

R24 3
51 k3

uz2a

220nF .
250 VAC|
T

37 RD-284p 0 6

[y

K 680 pF

2 +1 408 414 9200

Power Integrations
2 +1 408 414 9201

WWW.pOWGI’i nt.com

<

5 R22 |-
*40.4 kQ

PI-G517-072111



DER-289" n LNK417EG (£ O 3% q )" 15WLED 2011e 83 3l¢

5 PCBHG
R, s b
LD |
L3 L2
i
F
(e )e
O/ o,
L1 DER-2B4
REV.A
N1 1125
L3
RV1
0.000 ——
O
@)
e
O
47 PCB'HG DER-284 ~ w Y
N 2zn” 680 uFw50 V 49

Power Integrations, Inc.
2 +1 408 414 9200
www.powerint.com

2 +1 408 414 9201 <
8 wU 35



2011e 83 3l¢ DER-289" n LNK417EG (£ O 8% T )" 15WLED

671 PCBHG o8 1 K T ( ZOHG&” av  Axp)d

Power Integrations E
< 2 +1 408 414 9200 2 +1 408 414 9201
9 wU 35 www.powerint.com



DER-289" n LNK417EG (£ O 8% T )" 15WLED 2011e 83 3l¢

6 z

LinkSwitch-PH  ~ k D t ZE 725V MOSFETwM nv LED 4
LinkSwitch-PH ¢ n v Single-stage EN E wB " K6
T “wyW Y0 AC 8 Y ° z UK 97 8’ wN

B ¥ 3% N (

61 “h lod g

N U R21 ~  (LED) 4'He - U4~ 125V o 3 Y125V
Vg 0.63W (1.25Vx0.5A)~ W i 4%U4 5 R21z » ~ W
v U4d” o s 1.1V” 4 ° o6 25V U IC(U3)x Nuwf N
R24 + (R22 + R21) ¢ 1.1v4a0 v 37 500mA "  R21z~ 15 mV
(1.25Vi 1.1\V)u- e 75mVw Sl 0.25% q

i w "n &IC Np ~ Wz ‘ g d
K K W Y u Z LEDwW k& 1 h UN \ R23
m DC wif N Cl15 DU4~ ( nv DC ~ )4
in Q3 h T A A RTTIL Rv mme(
a0Bi InalLED( ") Y 'Hvuw B i q nn \I R16
f R18w" & my wlIC - (S U2 g Yo n\
R17~ > o v 1 LED my Y g nn N R19w" a AR~
my D133 LY wi 7 R17° 14 {° ( v §f ls)d
6.2 5 17
i F1B s wU BR1 AC o} 4 L2-L49 C19 R1

t R5 Heé EMI * w z C9(Y1Au») wBn Z EN55015B
EMI 4 Cs8 1 AN @ K& g y0° z ' v 09w

nn 7 g

6.3 LinkSwitch -PH x 6

o D1 SMD Cli: C10 AC 4o
8 wf R24 R7 ¢ R13 5 VOLTAGE MONITOR (V) q n "nO
Ws T B8 i N giC4nnV t h (FB) Ws
DHQ ~ LED 4o ,9wyNUL 4~ ° v T " wz OK
&  Nod6 h oN DU U a v (R) (R10) z 249kQ \l
wa Vv (R2+R7 + R13) z 4 39MQU W R10n T wN
® L q K™ A wWo s N Rl4wN alDg™ o
ST T q

Power Integrations, Inc.
2 +1 408 414 9200 2 +1 408 414 9201 <
Www.powerint.com 10 W U 35



2011e 83 3l¢ DER-289" n LNK417EG (£ O 8% T )" 15WLED

o D2t VR1 o Ded Ul9 r ~  MOSFET™ BVpss 7 (725V)
Nv g o D55>p*" Y LinkSwitch-PH ( 2z s e
L
6.4 1 z
o D44 D6Y C7TY R34 R6: R8 'Heék 6 1 q acLl A
W D6t R8 1 ICTH y (BP) 4 vV R3 ; *° wBa
R6nA N A q
Ci13 . b 2Z° LinkSwitch-PHU & W p (D)
T C13» y 6VUkKr w Aa C13° nv &
WKk T z¥¢ ! R8 o4
g 1 | - N R1194 VR24 C129R12: Q1 , Y& _ "~ LED
w " zr wcrz” n zUzs UkK VR2
1~z QL7 Vee yw QL & w O FEEDBACK Ov ¢4 5
Ulm FEEDBACK - Y lesar) N V W R &Y wN D
4 U R119C12 ; *° wR1241q4 Q1 - o g
6.5 - r
D3 o0 o w c24n " H 9 o W
no 20Ad 200V o g
6.6 “rof
kK 7 W RD-195 ovNv  {
e | 7 LinkSwitch-PH (LNK417EG  LNK416EG)Y
e 20A 4A o) 3 4
e ' RMIO Y B 1§ " Y RM8( f° e )d
e "nAv 4

Y X
n - 15 "6
www.neoreader.com T H
(@ 44 7 App Store

v t E&m/ "H QR Code
Readenw 7 B yo
l‘ @ . é r q

N

Power Integrations E
< 2 +1 408 414 9200 2 +1 408 414 9201
11 W U 35 WwWw.powerint.com


http://www.neoreader.com/

DER-289" n LNK417EG (£ O 8% T - )" 15WLED 2011e 83 31¢
7 k|
7.1 “ v
) v z T
1 1 BR1 600VY 2AY E q m 2KBP0O6M-E4/51 Vishay
2 1 Cc1 47 nF9Y 275 VACY q X2 ECQU2A473ML Panasonic
3 5 c2 680 pFw 35V United Chemi-con
4 1 Cc7 10 pF49 50 v9 q X7RY 2220 C5750X7R1H106M TDK
5 1 Ccs8 220 nFY 630 V9 ECQ-E6224KF Panasonic
6 1 Cc9 2.2 nFY qVvl 440LD22-R Vishay
7 2 C10 C11 100 nF4 500 v4 g X7RY 1812 VJ1812Y104KXEAT Vishay
8 1 Cc12 100 nF4Y 50 v4 9 X7RY 0805 ECJ-2YB1H104K Panasonic
9 1 Cc13 10 pFw 16 Vw w X5Rw 1210 C1210C106K4PACTU Kemet
10 1 Cl4 1 puFw50 Vy w X7Rw 0805 08055D105KAT2A AVX
1 VwlA " .
12| 1 D1 ch)g 13%& N ('\L—/T’ELF) 4 4 DL4007-13-F Diodes, Inc.
12 1 D2 1000V 1 A9 0 4 975nsd DO-41 UF4007-E3 Vishay
13 1 D3 200 Vw10 Ay 4 TO-220AB MBR?20200CTG On Semi
14 1 D4 200VwWlAw @ O 4 w25nswyDO-214AC ES1D Vishay
15 1 D5 400V41AYd @ O 4 950nsd DO-41 UF4004-E3 Vishay
16 1 D6 100 VY 1 A9 @ 0 4 9150 ns4 SMA RS1B-13-F Diodes, Inc.
17 1 D7 250V4 0.2A4d ® x 950nsY SOD-323 BAV21WS-7-F Diodes, Inc.
18 1 F1 3.15 Aw 250 Vy 4 WyTRS 37213150411 Wickman
19 3 L1L2L3 1000 pHW 0.3 A RLB0914-102KL Bourns
20 1 Q1 NPNY 1 4 BJTY 40 V9 0.2 A9 SOT-23 MMBT3904LT1G On Semi
21 3 R1 R5R11 | 10 kQw5%uw 1/8 Wy w0805 ERJ-6GEYJ103V Panasonic
22 1 R2 2.0 MQM} 1/4 W%; CFR-25JB-2M0 Yageo
23 1 R3 150 Qu 1%w 1/8 Wy w0805 ERJ-6ENF1500V Panasonic
24 1 R4 20 kQuw 5%w 1/4 WwN w1206 ERJ-8GEYJ203V Panasonic
25 1 R6 100 ka 1/8 W%j N %J 0805 ERJ-6GEYJ104V Panasonic
26 1 R7 1.00 MQu 1%uw 1/4 WwN w1206 ERJ-8ENF1004V Panasonic
27 1 RS 3.01 kQuw 1%w 1/4 Wy w1206 ERJ-8ENF3011V Panasonic
28 1 R9 105 kQuw 1%w 1/8 WwN w0805 ERJ-6ENF1053V Panasonic
29 1 R10 24.9 kQu 1%w 1/8 Wy w0805 ERJ-6ENF2492V Panasonic
30 1 R12 1 ngﬂ; 1/8 W%j N W 0805 ERJ-6GEYJ102V Panasonic
31 1 R13 887 kOQw 1%w 1/4 WwN w1206 ERJ-8ENF8873V Panasonic
32 1 R14 1.33 MQw 1%w 1/4 WwyN w1206 MCR18EZHF1334 Rohm
33 1 RV1 275 V4 80J9 10 mmd E ERZ-V10D431 Panasonic
34 1 T1 Y wRM10w4 =~ wb P-1031 Pin Shine
35 1 Ul LinkSwitchd eSIP LNK417EG Power Integrations
36 1 VR1 200 V%j 5 W%j TVS%] DO204AC (DO-15) P6KE200ARLG On Semi
37 1 VR2 39 V9 5%9 500 mWd DO-213AA (MELF) ZMM5259B-7 Diodes, Inc.
Power Integrations, Inc.
2 +1 408 414 9200 2 +1 408 414 9201 <
E Www.powerint.com 12 W U 35



2011e 83 31e¢ DER-289" n LNK417EG (£ O 8% T - )" 15WLED
7.2 K
fo) r = z T
1 1 C15 1 puFw 25 Vy W X7Ruw 0805 C2012X5R1E105K TDK
2 1 D13 100V4 0.2A9 @ x 950nsd9 SOD-323 BAV19WS-7-F Diodes, Inc.
3 1 Q1 NPNY 1 A BJTY 40 v4 0.2 A9 SOT-23 MMBT3904LT1G On Semi
4 1 R6 3.3 kQw 5%uw 1/4 WyN w1206 ERJ-8GEYJ332V Panasonic
5 1 R12 40.2 kQw 1%w 1/4 WwN W 1206 ERJ-8ENF4022V Panasonic
6 1 R15 2.2 kQuj 5%w 1/4 WwyN w1206 ERJ-8GEYJ222V Panasonic
7 2 R16 R18 | 10 kQw5%w 1/8 WwN w0805 ERJ-6GEYJ103V Panasonic
8 1 R17 174 kQw 1%w 1/8 Wy w0805 ERJ-6ENF1743V Panasonic
9 1 R19 7.5 kQuw 5%w 1/4 WwyN w1206 ERJ-8GEYJ752V Panasonic
10 1 R20 0.47 Q%J 1%w 1/4 W%J \ %J 1206 ERJ-8RQJR47V Panasonic
11 2 R11 R21 0 Qw5%w1/4 Wy w1206 ERJ-8GEYOROOV Panasonic
12 1 R22 51 kQuw 5%w 1/4 Wy w1206 ERJ-8GEYJ513V Panasonic
13 1 R23 47 Qu 5%w 1/4 WwN w1206 ERJ-8GEYJ470V Panasonic
14 1 U1l u Z w80VWCTR80-160%w4- 41 H PC357N3TJOOF Sharp
15 1 u2 ICw 2] 0 ADJ SOT-23 LM431AIM3/NOPB National Semi
124V ICw 1%uy-40y 85 Cuy ) )
16 1 U3 SOT23.3 LMV431AIMF National Semi
C14 C16
17 0 RO k &
Power Integrations E
< 2 +1 408 414 9200 2 +1 408 414 9201
13 W U 35 WwWw.powerint.com



DER-289" n LNK417EG (£ O 8% T )" 15WLED 2011e 83 3l¢

8
8.1
RM10
1 1 M+ FL1
Pri-2, 22T 30.00V, 15
1% #27 AWG 2xX#26 T
2 2 FL2
Pri-1, 23T [ —
1 x #27 AWG Bias, 9T
3 - 2 x #32 AW
KEY o
Pri-1 = Primary Winding (Section 1)
Pri-2 = Primary Winding (Section 2)
T.L.W. = Triple Insulated Wire
77 q
8.2
. 1 w60HzwY 192939495y FL1d9 FL24 3000 VAC
~ v 1V SEL Y qdx0om/ 0
KO a 1K 3m § 4 1.6 mH #10%
1-FL1w O m/ avd 750 kHz ( )
KO #Om/ v wa 1K 3m a 40 pH #10%
83 1
0 P
[1] Y 2 PCO95RM10Z-12 m 1wW0 wALG 792 nH/t2
[2] 2K wbk6 +006
[3] A 2 I Vv 1mil@5um)]wy 10.00 mm
[4] o 2 B vV 1mil@5um)]y 10.0 mm
[5] 2 Rs
[6] 2 #27 AWGW B
[7] 3 2 #26 AWG
(8] 2 #32 AWGW B
[9] - g & 2 CLI/P-RM10/I

2 +1 408 414 9201

Power Integrations, Inc.
2 +1 408 414 9200
Www.powerint.com

14 w0 35




2011e 83 31e¢

DER-289" n LNK417EG (£ O 8% T

)” 15W LED

8.4

e N -

= 30.00V

['ﬂ; Primary Winding (Section 2)

| =% Bias Winding

FL2

FL1

; N N Y \ﬁ Primary Winding (Section 1)
KEY
@ Mechanical start of winding (also denotes electrical phase)
#% Direction of winding (clockwise)
8i ; q
8.5
TR 021z 4 pzwaod Avh { qy qvyd
v 3 |ty o6& 1 NhkB 23 (x1. )4a”" k6
K & 1 |m 1 (6 [4)Ua &k w Qb a zUv 2
' q
1 ( 0 [3) & q
o6 v FL1  }uwi o [7] 15  (x2. )Y Qb a z Y
N KO Tw(d Y qv FL2 q
E ( 6 [3) & g
v 5 Fuwf 5 [8] 9 (x2. )UNK G o wdyY ¢
Qb a zqv 4 q
1 ( 0 [3) & q
v 2 tuw o6& 1 NhkB 22 (x1. )4 a K6
K& 2 |m Tl (0 [4Ua Gk w Qb a z4Yv 1
' q
E ( & [3) 6 q
& -7 Y. U£0 06 1[9° 0o [1d 0 [5]Qb e« Re U £ - 4
Power Integrations E
< 2 +1 408 414 9200 2 +1 408 414 9201
15 W U 35 WwWw.powerint.com



DER-289" n LNK417EG (£ O 8% T i

)

15 W LED

2011e 83 31¢

9 M
ACDC_LinkSwitch -
PH_0111113 s - n LinkSwitch -PH_0111112N E
1.28 Copyright Al
Power Integrations 2011
8 n
. . a_ Uy ®[ ] 4o
u o] o ® o]
VACMIN 90 \Y n ¥ AC
VACMAX 265 \Y I AC &
fL 50 Hz ACm
VO 30.00 \Y LEDA™ &4
VO_MAX 33.00 \Y - LED A
VO_MIN 27.00 \Y n= LED A
V_OVP 36.30 \Y A T
10 0.50 A LED
n u 5 A v
PO 15.0 w PO CONTH vV 12W@nr n ! ~
LinkSwitch-PH)
n 0.90 0.9 g 7 f
VB 17 17 \%
8 LinkSwitch -PH
LinkSwitch -PH LNK417 n 115 Doubled/230V
- LNK417 - 12w 5.5W
> a n- Eg ®3 REDU®A
E RED RED i Eg9 ®3FULLK
ILIMITMIN 1.42 A n
ILIMITMAX 1.66 A !
fS 66000 Hz X
fSmin 62000 Hz oy
fSmax 70000 Hz Iy
v 38.7 UuA Vv
RV 3.909 M-ohm zd V \
RV2 1.402 M-ohm vdV \I
IFB 126.3 UuA FB (85 UA < IFB <210 uA)
RFB1 110.8 q FB \I
VDS 10 \Y LinkSwitch-PH v P
o Y ("~ b
VD 0.50 v 05Vwy =~ PNo 4 08V)
VDB 0.70 \% o Y
! 3 ( PF > 0.9y
KP 0.78 0.78 0.4 <KP <0.9)
LP 1603 uH KO
VOR 91.50 91.5 \% o
T I0(HQ) 0.48 A “HQ
KP_VACMAX 1.02 a VACMAX~ K 3
TON_MIN 2.28 us a ! AC s -
PCLAMP 0.12 W € " kO Ag T
] Y/
I 4 RM10 RM10
RM10_BOBBIN T e CPV-RM10-1S-12PD
AE 0.966 cmn2 YO
LE 4.46 cm YO v
AL 4050 nH/TA2 YO
BW 10.0 10 mm

Power Integrations, Inc.
2 +1 408 414 9200
Www.powerint.com

E

2 +1 408 414 9201

16 w0 35




2011e 83 31e¢ DER-289" n LNK417EG (£ O 8% T - )" 15WLED
M 0 mm Au kK6 yod w
K, )
2.00 2 K6
NS 15 15 o0
DC &
VMIN 127 \Y% VACMIN ~ 8
VMAX 375 \Y VACMAX ~ <5
' H
DMAX 0.44 VACMIN TN TR
IAVG 0.17 K6 HQ
o} N n
P 081 K 6 ) ( 8 VACMIN
o} N "
IRMS 028 A K 6 ) (0] ( 8 VACMIN
K O
LP 1603 uH K 6
NP 45 K O
NB 9
ALG 792 nH/T 2 (0] YO
a POls ™ VMIN Tv~ ! .
BM 2986 (BM<3100)
BP 3613 (BP<3700)
BAC 1164 Y el ~ AC 7 (05X )
ur 1488 Al
LG 0.12 mm V7 (Lg>0.1mm)
BWE 20 mm 0 .
oD 0.44 mm ' k0 (o )
INS 0.06 mm g d7 (=2* D)
DIA 0.38 mm ’
K& é Py VK n~
AWG 27 AWG AWG )
CM 203 Cmils 0 IC A)
. Il & CMA(200<CMA<600) & L
CMA 724 Cmils/Amp 6 JWw © NSw 4% Y
LP_TOL 10 K6 B
06 w ")
ISP 2.43 A o0
ISRMS 0.90 A o6 O
IRIPPLE 0.75 A 0 !
CMS 180 Cmils o0 n
) €é rPs vk !
AWGS 27 AWG AWG )
DIAS 0.36 mm o0 "
OoDS 0.67 mm o0 3 T le
|
a I LEDA ve “ I p
VDRAIN 566 \Y “
Y )
I HY N
PIVS 161 \% Y . ¢ vovp
W # N ')
I H Y N
PIVB 93 \% Y . (" vove
w o N ')
( 49 ¥
\Y \
RV1 3.91 M-ohm zdq V \I
RV2 1.40 M-ohm vdV \I
VAC1 115.0 v B "1
VAC?2 230.0 \% "7 2
Power Integrations E
< 2 +1 408 414 9200 2 +1 408 414 9201
17 W U 35 Www.powerint.com



DER-289" n LNK417EG (£ O 3% q )" 15WLED 2011e 83 31¢
10_VAC1 0.50 A “ VAC1

10_VAC2 0.50 A “ VAC2

RV1( ) 3.91 M-ohm RV1

RV2( ) 1.40 M-ohm RV2

V_OV 318.3 \% ov N4 AC B

v UV 708 v N )AC 8 ("0 1 I B
FB \I

RFB1 111 q zd FB \l

RFB2 1E+012 q vd FB \l

VB1 15.3 \Y " 71

VB2 18.7 v "2

101 0.50 A /=1

102 0.50 A T VB2

RFB1( ) 110.8 q RFB1

RFB2 ( ) 1.00E+12 q RFB2

E Power Integrations, Inc.

2 +1 408 414 9200 2 +1 408 414 9201 p
Www.powerint.com 18 QJ U 35




2011e 83 3l¢ DER-289" n LNK417EG (£ O 8% T )" 15WLED

10
2 0O Qalt v 4ad

10.1
93

91

(0]
©

(o]
~

Efficiency (%)
(o]
6]

(o]
w

81 T-|=e=30V (10 LED)
~@=24V (8 LED)
79 Y-|=#=18 V (6 LED)

12 V (4 LED)
77 ! .
70 90 110 130 150 170 190 210 230 250 270 290
Input (VAC)
91 3 W LED ) - q

Power Integrations E
< 2 +1 408 414 9200 2 +1 408 414 9201
19 wU 35 www.powerint.com



DER-289" n LNK417EG (£ O 3% q )" 15WLED 2011e 83 3l¢

10.2
499 | |
=e=30 V (10 LED)
497 «m=24V (8 LED)
=#=18 V (6 LED)
495 12V (4 LED) [}
493

—
)
== *

Load CUrrent (mA)
o
|_\
+.
I

489
487
485
483
70 90 110 130 150 170 190 210 230 250 270 290
Input (VAC)
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103~ 2z
1.00
0.95
\
SEESS
£085 \
S
5 \
< 0.80
LL
:
£ 0.75
o
=$=30 V (10 LED)
0.70 I
=m=24V (8 LED)
065 |- =18V (6 LED)
12V (4 LED)
0.60 . . .
70 90 110 130 150 170 190 210 230 250 270 290
Input (VAC)
1174 v™ oz 8 q
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10.4

10.4.1 30 V (10 LED)

6 6 p1
.
ﬁ (H2) (V\:els) (m/!\”:M_s) ) I e I O T Pk-pk
90 60 89.89 185.20 16.480 | 0.990 12.67 29.2700 | 489.300 | 14.380 | 14.32 87.26 2.10 319
100 60 99.93 165.73 16.362 | 0.988 13.62 29.2700 | 489.300 | 14.380 | 14.32 87.89 1.98 317.8
115 60 114.94 143.55 16.241 | 0.984 15.02 29.2700 | 489.300 | 14.380 | 14.32 88.54 1.86 312.1
135 60 134.91 122.67 16.146 | 0.976 18.54 29.2600 | 489.100 | 14.370 | 14.31 89.00 1.78 304.5
180 50 179.91 93.28 16.087 | 0.959 22.68 29.2600 | 489.300 | 14.380 | 14.32 89.39 1.71 338.3
200 50 199.90 84.90 16.077 | 0.947 24.56 29.2500 | 489.300 | 14.380 | 14.31 89.44 1.70 332.4
220 50 219.96 78.16 16.079 | 0.935 25.62 29.2500 | 489.300 | 14.380 | 14.31 89.43 1.70 326.4
230 50 229.90 75.30 16.080 | 0.929 25.97 29.2500 | 489.300 | 14.370 | 14.31 89.37 1.71 325.6
265 50 264.98 67.38 16.096 | 0.902 26.94 29.2500 | 489.000 | 14.360 | 14.30 89.21 1.74 317.3
10.4.224V (8 LED)
8 8 p
.
| o | o | vo L mame | o | 75 om0 | O | wam | o | o | g | o Pk-pl
90 60 89.90 149.34 13.273 0.989 12.06 23.5700 490.800 11.630 | 11.57 87.62 1.64 375.9
100 60 99.94 133.90 13.196 0.986 12.97 23.5700 | 491.100 | 11.640 | 11.58 88.21 1.56 372.3
115 60 114.95 116.37 13.112 0.980 15.4 23.5600 | 490.800 | 11.630 | 11.56 88.70 1.48 365.5
135 60 134.92 99.66 13.050 0.971 18.11 23.5600 | 490.800 | 11.620 | 11.56 89.04 1.43 357.3
180 50 179.91 76.24 13.024 0.950 21.47 23.5500 490.700 11.630 | 11.56 89.30 1.39 400.7
200 50 199.90 69.62 13.025 0.936 22.51 23.5500 | 490.600 | 11.630 | 11.55 89.29 1.40 397.5
220 50 219.97 64.40 13.035 0.920 23.2 23.5500 | 490.600 | 11.630 | 11.55 89.22 1.41 390.5
230 50 229.91 62.24 13.042 0.911 23.45 23.5500 | 490.600 | 11.630 | 11.55 89.17 1.41 385.9
265 50 264.99 56.39 13.067 0.875 24.34 23.5500 | 490.500 11.620 | 11.55 88.93 1.45 378.5
10.4.318 V (6 LED)
8 ¥ p
1
| voo | o | e | anane | oy | PF foonmo | @20 | o | W | | oo | o Pk-pk
90 60 89.91 116.41 10.164 | 0.971 10.58 17.7600 | 491.500 8.820 8.73 86.78 1.34 496.6
100 60 99.95 104.64 10.118 | 0.967 10.83 17.7600 | 491.500 8.820 8.73 87.17 1.30 492.8
115 60 114.96 91.22 10.074 | 0.961 11.53 17.7600 | 491.600 8.820 8.73 87.55 1.25 486.1
135 60 134.93 78.48 10.046 | 0.949 12.76 17.7600 | 491.500 8.810 8.73 87.70 1.24 479
180 50 179.92 61.68 10.081 | 0.909 16.33 17.7500 | 491.400 8.820 8.72 87.49 1.26 533.8
200 50 199.91 56.79 10.104 | 0.890 17.29 17.7500 | 491.400 8.820 8.72 87.29 1.28 526.7
220 50 219.98 53.03 10.134 | 0.869 18.32 17.7500 | 491.400 8.820 8.72 87.03 1.31 516.5
230 50 229.92 51.51 10.149 | 0.857 18.93 17.7500 | 491.400 8.820 8.72 86.91 1.33 514.4
265 50 265.00 47.39 10.217 | 0.814 21.87 17.7500 | 491.400 8.810 8.72 86.23 1.41 494.7

Power Integrations, Inc.
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10.4.412V (4 LED)
¥ 8 p
1
Vo) | 1 | ) | mam | o | PP [0 | G | me | | | o0 | o Pl-pk
90 60 89.93 98.67 7.187 | 0.810 39.9 11.8300 | 491.900 | 5967 | 5.82 | 83.02 | 1.22 837
100 60 99.96 87.88 7.153 | 0.814 38.31 11.8300 | 492.000 | 5.962 5.82 83.35 1.19 811
115 60 114.97 75.75 7.128 | 0.819 36.05 11.8400 | 492.000 | 5.956 5.83 83.56 1.17 778
135 60 134.94 64.53 7.127 | 0.818 33.43 11.8400 | 492.200 | 5.952 5.83 83.51 1.18 742
180 50 | 179.93 52.58 7.216 | 0.763 | 35.19 11.8300 | 492.300 | 5.958 | 5.82 | 8257 | 1.26 794
200 50 199.92 48.55 7.259 | 0.748 35.11 11.8400 | 492.200 | 5.955 5.83 82.04 | 1.30 769
220 50 219.98 45.43 7.310 | 0.731 35.98 11.8400 | 492.100 | 5.948 5.83 81.37 1.36 748
230 50 229.93 44.14 7.337 | 0.723 36.71 11.8400 | 492.300 | 5.947 5.83 81.05 1.39 733
265 50 | 265.00 | 40.39 7.448 | 0.696 40 11.8500 | 492.100 | 5933 | 5.83 | 79.66 | 1.52 686
Power Integrations
ps 2 +1 408 414 9200 2 +1 408 414 9201
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11 ¢
o) N 30V (10 LED) m y C " q

140

m 115 VAC Class C Limits
@ DER-289 Harmonics

120 +

100

(o]
o

Harmonic Content (mA)
(@]
o

i
o

20 s

3 5 7 9 11 13 15 17 19 21 23 25 27 29
Harmonic Order

1271 115VAC * wi w U
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70

m 230 VAC Class C Limits
@ DER-289 Harmonics

w B &)
o o o

Harmonic Current (mA)

N
o

3 5 7 9 11 13 15 17 19 21 23 25 27 29
Harmonic Order

137 230VAC ' wi W q

Vi = 115 VAC
THD (%) Dp (%) (%)
16 33 16
V|N = 230 VAC
THD (%) Dp (%) (%)
26 33 6
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12+ 'HN 30V (10 LED)

121 & b

)

VY

WIRWERW,

[ [}
Measure PAzampl(C4y PZfreq(C1) P3e-- Pdm-- P5--- Phe-- P7=-- P@---  Measure Pi:ampliC4y PZfreq(C1) P3e-- Pdm-- P&--- Plim-- PToe- P&a--
value A32.7 mA value 168.5 mA

147 90 VACWw q
z 2 ||Nw " 0.2A

v 2 Vw200 Vw” 10 ms

122 p )

1571 265 VACW q
z 2 Ile " 0.1A

v e Vaw” 500 Vw~ 10 ms

(VY VVY

P ampl(C4
1264

167 90 VACw q

y
9 P2fieaiCt) P3.-- P PS--- PB--- FT--- P

3
PlamplCs)  FIfleq(Cly P3--- P PS--- PB- - PT--- PB.--
A

177 265 VACW q

Z 2 lpranW” 05A Z 2 lpranW” 05A
v 2 VDRAINw 200 Vw ” 5ms v e VDRAINw " 500 Vw " 5ms
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123 ° b
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|
i
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|

&

|

187 115 VACw ‘q 197 230 VACW q

Z 2 VouTw 10 VW~ 5ms Z 2 Voutw 10 VW~ 5ms

v 2 IOUTw ” 100 mA v e IOUTQ " 100 mA

124 © ) 4
“ Ji”\ J”H{ HH AAAAAAAAAN RN AN A A A AR
H*H\ WM *\f AR A AR YL
IAIAVATATR IR ATATAIAY A1

VL

e
P R

IATRIAIA
IRSARAAI

207 115 VACW q 217 230 VACW q
Zz 2 loutw” 100 mA z 2 loutw” 100 mA
v 2 Vouty10 Vv, ” 5ms v 2 Voutwy 10 Vw ” 5ms
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Measure PlampliCd)  P2freqG1) P3:-- P4- P&~ PB: PT- Pa- N mf"'e o ar;wpa‘(rcw:i P“m(gg Fe e e e Free e
2217 110 VACw q 23171 265 VACW q
z2 IRIPPLEw " 05A z 2 IRIPPLEw " 05A
vV 2 Vpiopew 100 Vw ™~ 5 ms/200 ps vV 2 Vpiopew 100 Vw ™~ 5 ms/200 ps
126 © v~ : p
| | |
| | | o

Y

I i :
Wl e A A
| ﬂTﬁ‘I-L S e
Pt T s WMWMWT [lr¥
247 90 VACuw q 2571 265 VACW q
z 2 loutw” 2A z 2 loutw” 2A
v 2 VDRAINw 200 Vw ” 500 ms v e VDRAINw 200 Vw " 500 ms
127 ~ v~ ” : 7
267 110 VACuW q
z 2 loutw” 1A
vV 2 VpranW 10 VW ~” 1s
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—

Vo b .

N -

271 7 2 110 VAC 281 ” 2 230 VAC
Vou‘rw ” 20 Vw " 1s Vou‘rw ” 20 Vw " 1s
X 2a Tvwyov - y o " " SELV (45 V)4
B éwn -~ il 1 T W oar av- B Q° (
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13 1
VK zae t U 5 200A 1 " 6 Z IEC61000-4-5 4
5 4 230VAC/60Hz4 ~ Wa s wi vvix o & AU
d 8 N8 N8 A .
M) (VAC) A ) (K& )
2500 230 Ly N 90
2500 230 Ly N 90
2500 230 Ly PE 90
2500 230 Ly PE 90
2500 230 Ny PE 90
2500 230 Ny PE 90
2 O av -’ q
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14 @ EMIN 30V (10 LED)
N 2 v Y i h 4

Att 10 dB AUTO

sy T (Final
EN55015Q LI M T CHECK | | [PAass Tracel EN55015Q
Trace2: EN55015A
SGL Trace3: ---

TRACE FREQUENCY LEVEL dBpv DELTA LIM T dB

2 Average 300 GE 35.95 L1 gnd

2 AV 1 Quasi Peak  200.175581485 kHz 52.81 N gnd -10.79

CLRWR TOF 2 Average 202.1773373 kHz 42.64 N gnd -10.87
1 Quasi Peak  269.806440381 kHz 45.18 L1 gnd -15.93
2 Average 269.806440381 kHz 34.74 L1 gnd -16.38
1 Quasi Peak  335.832355405 kHz 48.52 L1 gnd -10.78
2 Average 335.832355405 kHz 39.33 L1 gnd -9.97
1 Quasi Peak  401.705024172 kHz 50.78 L1 gnd -7.03
2 Average 401.705024172 kHz 39.84 L1 gnd -7.97
1 Quasi Peak  471.030732902 kHz 49.88 N gnd -6.61
2 Average 471.030732902 kHz 38.39 N gnd -8.09
1 Quasi Peak  673.936068749 kHz 50.60 L1 gnd -5.39
2 Average 673.936068749 kHz 38.39 L1 gnd -7.60
1 Quasi Peak  1.00339897152 MHz 49.91 L1 gnd -6.08
1 Quasi Peak  1.27405044044 MHz 48.88 N gnd S7.11
2 Average 1.27405044044 MHz 37.38 N gnd -8.61
2 Average 2.48152506244 MHz 32.47 N gnd -13.52
1 Quasi Peak  2.68713605405 MHz 42.58 N gnd ~13.41
1 Quasi Peak  26.4975442467 MHz 40.33 L1 gnd -19.67
2 Average 26.4975442467 MHz 33.40 L1 gnd -16.59

9 kHz 30 MHz

297 o EMiy ! w230 VACwW  w60Hz: EN55015B U

Att 10 dB AUTO

dBuv EDI T PEAK LIST (F
EN55015Q LI M T GHECK PASS Tracel: EN55015Q
Trace2: EN55015A
set Traces: .-

TRACE FREQUENCY LEVEL dBuvV DELTA LIM T dB
2 Average 34.89 N gnd

2 AV 2 Average 138.873793737 kHz 31.26 N gnd

CLRWR ToF 1 Quasi Peak 202.1773373 kHz 49.31 L1 gnd -14.20
2 Average 202.1773373 kHz 40.53 L1 gnd -12.99
1 Quasi Peak 269.806440381 kHz 48.00 L1 gnd -13.12
2 Average 269.806440381 kHz 38.13 L1 gnd -12.98
1 Quasi Peak 335.832355405 kHz 43.28 N gnd -16.02
2 Average 335.832355405 kHz 33.71 N gnd -15.58
1 Quasi Peak 401.705024172 kHz 45.29 L1 gnd -12.52
2 Average 401.705024172 kHz 35.13 L1 gnd -12.68
1 Quasi Peak 471.030732902 kHz 47.20 N gnd -9.28
2 Average 471.030732902 kHz 35.35 N gnd -11.13
1 Quasi Peak 604.06488251 kHz 46.47 L1 gnd -9.52
2 Average 604.06488251 kHz 34.78 L1 gnd -11.21
1 Quasi Peak 806.126927408 kHz 47.44 L1 gnd -8.55
2 Average 806.126927408 kHz 34.72 L1 gnd -11.28
1 Quasi Peak 1.00339897152 MHz 46.12 L1 gnd -9.87
1 Quasi Peak 2.68713605405 MHz 39.24 N gnd -16.75
1 Quasi Peak 26.4975442467 MHz 44.55 N gnd -15.44
2 Average 26.4975442467 MHz 38.30 L1 gnd -11.69

9 kHz 30 MHz

307 o EMiy ! w110 VACw  w60Hzt EN55015B 4
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Att 10 dB AUTO

aBuv EDI T PEAK LI ST
EN55015Q LI M T CHECK PASS Tracel EN55015Q
Trace2 EN55015A
saL
Trace3
TRACE FREQUENCY LEVEL dBuv DELTA LIM T dB
2 Average [EETEEE  35.08 N gnd
2 A Tor 2 Average . 873793737 kHz 32.16 N gnd
e 1 Quasi Peak  202.1773373 kHz 49.32 L1 gnd -14.19
2 Average 202.1773373 kHz 40.56 L1 gnd -12.96
1 Quasi Peak  269.806440381 kHz 48.00 L1 gnd -13.12
2 Average 269.806440381 kHz 38.19 L1 gnd -12.92
1 Quasi Peak  335.832355405 kHz 43.26 N gnd -16.04
2 Average 335.832355405 kHz 33.71 N gnd -15.58
1 Quasi Peak  401.705024172 kHz 45.34 L1 gnd S12.47
2 Average 401.705024172 kHz 35.24 L1 gnd -12.57
1 Quasi Peak  471.030732902 kHz 47.17 N gnd -9.32
2 Average 471.030732902 kHz 35.36 N gnd -11.13
2 Average 604.06488251 kHz  34.86 L1 gnd -11.13
1 Quasi Peak  673.936068749 kHz 46.31 N gnd -9.68
1 Quasi Peak  806.126927408 kHz 47.47 L1 gnd -8.52
2 Average 806.126927408 kHz 34.78 L1 gnd S11. 21
1 Quasi Peak  2.68713605405 MHz 39.33 N gnd -16.67
1 Quasi Peak  26.4975442467 MHz 44.69 L1 gnd -15.30
2 Average 26.4975442467 MHz 38.39 L1 gnd -11. 60
9 kHz 30 MHz
31 s EMiy ! w110 VACWY w60 Hz: EN55015B
Att 10 dB AUTO
aBuv.
EN55015Q LI M T GHECK PASS Tracel: EN55015Q
Trace2: EN55015A
seL Trace3:
TRACE FREQUENCY LEVEL dBuv DELTA LIM T dB
2 Average 35.87 N gnd
2 AV 1 Quasi Peak 202.1773373 kHz 52.66 N gnd -10.85
CLRWR TR 2 Average 202.1773373 kHz 42.36 N gnd -11.15
1 Quasi Peak  269.806440381 kHz 45.66 L1 gnd -15.45
2 Average 269.806440381 kHz 35.44 L1 gnd -15.68
1 Quasi Peak 335.832355405 kHz 48.74 L1 gnd -10.56
2 Average 335.832355405 kHz 39.49 L1 gnd -9.81
1 Quasi Peak  401.705024172 kHz 50.62 L1 gnd -7.18
2 Aver age 401.705024172 kHz 39.57 N gnd -8.24
1 Quasi Peak  471.030732902 kHz 49.08 N gnd -7.40
2 Average 471.030732902 kHz 37.96 N gnd -8.53
2 Average 536.076911993 kHz 34.96 N gnd -11.03
1 Quasi Peak  673.936068749 kHz 50.80 L1 gnd -5.19
2 Average 673.936068749 kHz 38.39 L1 gnd -7.61
1 Quasi Peak  945.247220176 kHz 49.46 L1 gnd -6.53
1 Quasi Peak 1.21221527836 MHz 48. 43 N gnd -7.57
2 Average 1.27405044044 MHz 36.86 N gnd -9.13
1 Quasi Peak  26.4975442467 MHz 40.99 L1 gnd -19.00
2 Average 26.7625196891 MHz 33.19 L1 gnd -16.80

9 kHz 30 MHz

32 o EMiy w230 VACwY w60Hz: EN55015B U
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For the latest updates, visit our website:

WWW, pOWGfi nt.com

Power Integrations reserves the right to make changes to its products at any time to improve reliability or
manufacturability. Power Integrations does not assume any liability arising from the use of any device or circuit
described herein. POWER INTEGRATIONS MAKES NO WARRANTY HEREIN AND SPECIFICALLY DISCLAIMS
ALL WARRANTIES INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

PATENT INFORMATION

The products and applications illustrated herein (including transformer construction and ¢ i r cextermaktdthe
products) may be covered by one or more U.S. and foreign patents, or potentially by pending U.S. and foreign
patent applications assigned to Power Integrations. A
www.powerint.com. Power Integrations grants its customers a license under certain patent rights as set forth at
http://www.powerint.com/ip.htm.
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The PI Logo, TOPSwitch, TinySwitch, LinkSwitch, DPA-Switch, PeakSwitch, CAPZero, SENZero, LinkZero, HiperPFS, HiperTFS,
HiperLCS, Qspeed, EcoSmart, Clampless, E-Shield, Filterfuse, StackFET, Pl Expert and PI FACTS are trademarks of Power
Integrations, Inc. Other trademarks are property of their respective companies. © Copyright 2011 Power Integrations, Inc.

Power Integrations Worldwide Sales Support Locations

WORLD HEADQUARTERS
5245 Hellyer Avenue

San Jose, CA 95138, USA.
Main: +1-408-414-9200
Customer Service:

Phone: +1-408-414-9665
Fax: +1-408-414-9765
e-mail:
usasales@powerint.com

CHINA (SHANGHAI)

Rm 1601/1610, Tower 1
Kerry Everbright City

No. 218 Tianmu Road West
Shanghai, P.R.C. 200070
Phone: +86-021-6354-6323
Fax: +86-021-6354-6325
e-mail:
chinasales@powerint.com

CHINA (SHENZHEN)

Rm A, B & C 4" Floor, Block C,
Electronics Science and
Technology Building

2070 Shennan Zhong Road
Shenzhen, Guangdong,
P.R.C. 518031

Phone: +86-755-8379-3243
Fax: +86-755-8379-5828
e-mail:
chinasales@powerint.com

GERMANY
Rueckertstrasse 3
D-80336, Munich
Germany

Phone: +49-89-5527-3911
Fax: +49-89-5527-3920
e-mail:
eurosales@powerint.com

INDIA

#1, 14" Main Road
Vasanthanagar
Bangalore-560052

India

Phone: +91-80-4113-8020
Fax: +91-80-4113-8023
e-mail:
indiasales@powerint.com

ITALY

Via De Amicis 2

20091 Bresso Ml

Italy

Phone: +39-028-928-6000
Fax: +39-028-928-6009
e-mail:
eurosales@powerint.com

JAPAN

Kosei Dai-3 Building

2-12-11, Shin-Yokohama,
Kohoku-ku, Yokohama-shi,
Kanagawa 222-0033

Japan

Phone: +81-45-471-1021

Fax: +81-45-471-3717

e-mail: japansales@powerint.com

KOREA

RM 602, 6FL

Korea City Air Terminal B/D, 159-6
Samsung-Dong, Kangnam-Gu,
Seoul, 135-728

Korea

Phone: +82-2-2016-6610

Fax: +82-2-2016-6630

e-mail: koreasales@powerint.com

SINGAPORE

51 Newton Road,

#19-01/05 Goldhill Plaza
Singapore, 308900

Phone: +65-6358-2160

Fax: +65-6358-2015

e-mail:
singaporesales@powerint.com

TAIWAN

5F, No. 318, Nei Hu Rd., Sec. 1
Nei Hu District

Taipei 114, Taiwan R.O.C.
Phone: +886-2-2659-4570

Fax: +886-2-2659-4550

e-mail:
taiwansales@powerint.com

EUROPE HQ

1st Floor,
East Street, Farnham
Surrey GU9 7TJ
United Kingdom
Phone: +44 (0) 1252-730-141
Fax: +44 (0) 1252-727-689
e-mail:
eurosales@powerint.com

St .

APPLICATIONS HOTLINE
World Wide +1-408-414-9660

APPLICATIONS FAX
World Wide +1-408-414-9760
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