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10.1.2 Component Temperatures (265 VAC, 50 Hz, 25°C)

Sp2 50.4

Sp1 59.0 -

Sp1 60.9

eeee

Sp3 33.2
!

Figure 22 — SP1 — TNY286PG (U1). Figure 23 — SP1 — TNY286PG (U1).
SP2 — Output Diode (D4).
SP3 — Fusible Resistor (FR1).

Figure 24 — SP1 — Output Diode (D4). Figure 25 — SP1 — Transformer (T1).
SP2 — Output Snubber Resistor (R4).
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11 Waveforms
11.1 Input Voltage and Current, Normal Operation

v
pe__ Positve

0 MS ge 00 MS @ sitrve
2002018 71502 PM 2002018 T15:36 PM

LeCroy
Figure 26 — 190 VAC, Full Load. Figure 27 — 220 VAC, Full Load.
Green: Iy, 0.1 A/ div. Green: Iy, 0.1 A/ div.
Yellow: Vpy, 100 V, 5 ms / div. Yellow: Vpy, 100 V, 5 ms / div.

LeCroy
Figure 28 — 240 VAC, Full Load. Figure 29 — 265 VAC, Full Load.
Green: Iy, 0.1 A/ div. Green: Iy, 0.1 A/ div.
Yellow: Vpy, 100 V, 5 ms / div. Yellow: Vpy, 100 V, 5 ms / div.
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11.2 Drain Voltage and Current, Normal Operation

ath  Anal P

Measure PY:max(C2) PImaxC4) P3res Pdiees Phies Phis s Measure P1.maxiZ2) PZmax(Zd) =2 Pleas Pes Pl ==

value 435V 493mv value 435V 485 MV
v

v status

status
200 mVidiv
0.0 m ofst

LeCroy

014110247 AM LeCroy 411:16:23AM
Figure 30 — 190 VAC, Full Load. Figure 31 — 190 VAC, Full Load.
Upper: IDRAIN, 0.2 A/ div. Upper: IDRAIN/ 0.2A / div.
Lower: Vpram, 200V, 1 ms / div. Lower: Vpram, 200 V / div.

Time Scale: 1 ms / div.
Zoom Time Scale: 100 ps / div.

Measure Plmax(C2) P2max(C4) P3--- Pa--- PS5~ PB--- Il.eml'r P1iman(Z2) P2 maxiZd) P3--- Pa--- P5--- PB---
\':II:E IEB;I JQQH::' ::I;I: 486Y 480 mV
LeCroy o 014 11:01:22 AM LeCroy QDunmum
Figure 32 — 230 VAC, Full Load. Figure 33 — 230 VAC, Full Load.
Upper: IDRAIN/ 0.2 A/ div. Upper: IDRAIN/ 0.2A / div.
Lower: Vpram, 200 V, 1ms / div. Lower: Vpram, 200 V /div.

Time Scale: 1 ms / div.
Zoom Time Scale: 10 ps / div.
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_“

i

[T ] ||

Plmax(C2) PImanC4) Pl:man@Z2) P2manZ4) = PS:-- PB:---
s4av 486 my 531V
v v v

LeCroy 812 LeCroy
Figure 34 — 265 VAC, Full Load. Figure 35 — 265 VAC, Full Load.
Upper: IDRAIN/ 0.2 A/ div. Upper IDRAIN/ 0.2 A/ div.
Lower: VDRAIN, 200 V. Lower: VDRAIN/ 200V / div.
Time Scale:1 ms / div. Time Scale: 1 ms / div.

Zoom Time Scale: 10 us / div.

11.3 Drain Voltage and Current Start-up Profile
No saturation or any possible cause of failure.

0
LM

:u:uu : PLmax(C2) . P2max(C4) P3--- Pa--- P&~ PG:--- Ilul.lle Pimax(C) PImax(C4) P3--- Pa--- P&~ PE:-- -
LeCroy
Figure 36 — 190 VAC Input and Maximum Load. Figure 37 — 190 VAC Input and Maximum Load.
Upper: IDRAIN/ 0.2 A/ div. Upper IDRAIN, 0.2 A/ div.
Lower: Vpram, 200 V / div. Lower: Vpram, 200 V / div.
Time Scale: 1 ms / div. Time Scale: 1 ms / div.

Zoom Time Scale: 2 ps / div.

Power Integrations e
Tel: +1 408 414 9200 Fax: +1 408 414 9201 o
Page 37 of 54 www.powerint.com



DER-423 12 W LED Ballast Power Supply Using TNY286PG 07-Nov-14

Measure P1:max(C2) P2max(C4) P3:-- Pa-- P8 [ Measure P1:max(C2) P2max(C4) P3:- P4 PS5 PB- -«

o T =
LeCroy LeCroy
Figure 38 — 190 VAC Input and Maximum Load. Figure 39 — 190 VAC Input and Maximum Load.
Upper: Ipram, 0.2 A/ div. Upper: Ipramn, 0.2 A/ div.
Lower: VDRAIN/ 200 V/ div. Lower: VDRAIN, 200 V/ div.
Time Scale: 1 ps / div. Time Scale: 20 ps / div.

Zoom Time Scale: 1 ps / div.

LeCroy HHT014 114508 AM LeCroy HHT014 114554 AM
Figure 40 — 265 VAC Input and Maximum Load. Figure 41 — 265 VAC Input and Maximum Load.
Upper: Ipram, 0.2 A/ div. Upper: Ipramn, 0.2 A/ div.
Lower: VDRAIN/ 200V / div. Lower: VDRAIN, 200 V/ div.
Time Scale: 1 ms / div. Time Scale: 1 ms / div.

Zoom Time Scale: 5 us / div.

Power Integrations, Inc.
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11.4 Drain Voltage and Current Start-up Short Waveform

P2 oo

C2) PI:madC4) P3ees
v 781 mv
v v
200 mvidiv
0,0 m ofst

Figure 42 — 265 VAC Input and Shorted Load. Figure 43 — 265 VAC Input and Shorted Load.
Upper: IDRAIN/ 0.2 A/ div. Upper: IDRAIN/ 0.2A / div.
Lower: VDRAIN/ 200V / div. Lower: VDRAIN, 200 V/ div.
Time Scale: 1 ms / div. Time Scale: 1 ms / div.

Zoom Time Scale: 5 ps / div.

11.5 Drain Voltage and Current Normal Running Short Waveform

B
LeCroy

LeCroy WHZ018117:48 PW 201811
Figure 44 — 265 VAC Input, Full Load then Short. Figure 45 — 265 VAC Input, Full Load then Short.
180 ms Continuous Switching. 2.5 s Off Time before Auto-restart.
Upper: IDRAIN/ 0.2 A/ div. Upper: IDRAIN/ 0.2A / div.
Lower: VDRAIN/ 200V / div. Lower: VDRAIN/ 200 V/ div.
Time Scale: 500 ms / div. Time Scale: 500 ms / div.

Power Integrations e
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PLmaC2) PImax(C4) [T P [T
538V 787 mv
v v

Hi= 177
H2= 17BOZTTEMS 1/8K= 56191064 Hz

LeCroy 2014 1:20:41 P
Figure 46 — 265 VAC Input and Full Load then Short.
Upper: IDRAIN/ 0.2 A/ div.
Lower: VDRAIN/ 200V / div.
Time Scale: 20 ms / div.

11.6

PS5 Péi---

P1min(C2)
M1V

Measure

value
status v

LeCroy
Figure 48 — 190 VAC Input and Full Load then Short.
Upper: IDRAIN, 0.2 A/ div.
Lower: Vour, 20 V / div.
Time Scale: 100 ps / div.

a

Output Diode Waveform at Normal Operation

mebase Trpger Oisplay Cursors Measure

Measure
value
status

LeCroy

P2max(C4) [ Pd--- PS:---

P1:max(C2)
TE8 mY

443V

4
A1 221IPM

Figure 47 — 265 VAC Input and Full Load then Short.

Upper: IDRAINI 0.2A / div.
Lower: VDRAIN, 200 V/ div.
Time Scale: 50 ps / div.
Zoom Time Scale: 2 ps / div.

P1:min(C2) P2+
161V
4

Figure 49 — 265 VAC Input and Full Load then Short.

Upper: IDRAIN/ 0.2A / div.
Lower: Vpram, 200 V / div.
Time Scale: 50 ps / div.
Zoom Time Scale: 2 ps / div.

Power Integrations, Inc.
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AR AN

AARARARANA Aninind
IR T

11.7 Output Voltage Start-up Profile

4 —— =)
Measure PlrigeC) PZse P3e- Pé=- Pox- PBiees
walue 87.1125368 ms
status: u

-

e X2=  -437E55ms lid= 7063504 H2
2
LeCroy 32014 1:36:58 PM

Figure 50 — Start-up Profile, 190 VAC
Upper: Vi, 100 V / div.
Lower: Vour, 5V / div.
Time Scale: 50 ms / div.

Measure Plrise(C2) P2--- P3--- Pe--- Po- e PEi- -~
value 855074385 ms
statu: 4

10.0 W: Positive]
1= -14835505ms  AX= 144.97650me
Xl=  -437855ms 1A= G.B9TETOHz

67 -""

Figure 51 — Start-up Profile, 265 VAC.
Upper: Vi, 100 V / div.
Lower: Vour, 5V / div.
Time Scale: 50 ms / div.

3014 1:38:56 PM

Page 41 of 54
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11.8 Load Transient Response (0% to 100% Load Step)

In the figures shown below, signal averaging was used to better enable viewing the load
transient response. The oscilloscope was triggered using the load current step as a
trigger source. Since the output switching and line frequency occur essentially at random
with respect to the load transient, contributions to the output ripple from these sources

average out, Ieavmg the contnbutlon onIy from the

will

P2:dutv(C3) P3freq(C3) Pa--- P P---
4986% 1000017000 Hz
v v

Measue P pkok(C2)
value Te2mv
stalus v

E 10.0 M3 :-uuu
Figure 52 — Transient Response, 230 VAC, 0-100-0%
Load Step for Worst Case Condition at
100 Hz.
Upper: Vour, 200 mV / div.
Lower: Ioyr, 100 mA / div.
Time Scale: 5 ms / div.

load step response.

" [

Measure Pl uknl-(CZﬁ P2AUCT) P3req(C P4:-- 5. -~
aluu 5000% 999983500 Mz
v

el
LeCroy

Figure 53 — Transient Response, 230 VAC, 50-100-
50% Load Step for Worst Case Condition
at 100 Hz.
Upper: Vour, 200 mV / div.
Lower: Ioyr, 100 mA / div.
Time Scale: 5 ms / div.

332014 24517 PM

P2:du(C3) PIfeq(Cy) P8~ Phi- -~
IQUO% 9998150342 H

Measure P1pkpk(G2)
value 435my

=
LeCroy Wocessin g

Figure 54 — Transient Response, 230 VAC, 0-100-0%

Load Step for Worst Case Condition at 1

kHz.

Upper: Vour, 200 mV / div.

Lower: Ioyr, 100 mA / div.

Time Scale: 5 ms / div.

|| D
32014 2.46:56 PM

i

Measure P1pkpiiG2)
value 608 my

ERET
LeCroy

Figure 55 — Transient Response, 230 VAC, 50-100-

50% Load Step for Worst Case Condition

at 1 kHz.

Upper: Vour, 200 mV / div.

Lower: Ioyr, 100 mA / div.

Time Scale: 5 ms / div.

i

PRAum(C3) P3freq(Cy) Pd--- P&--- Pé-
4991 % 9999700044 Hz
v v

e 38
32014 248:08 PM

Power Integrations, Inc.
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11.9 Brown-out Test
No component failure was observed.

E . :r; 2014 53855 u y keCroy
Figure 56 — Brown-out at 0.5 V / div. Figure 57 — Brown-in at 0.5 V / div.
Upper: Vi, 100 V / div. Upper: Vi, 100 V / div.
Lower: Vout, 5V / div. Lower: Vour, 5V / div.
Time Scale: 20 s / div.

Time Scale: 20 s / div.

AR RAAAAAARA R AAR AR AR

:"{P‘ﬁ_f !\”,'\‘r\“n‘“l\ﬂf\'\f\f\\ﬁ\{\n?‘j“{\n‘./\n{\. —1-”1 ;r\f‘;‘l'il:::!\ T URVAYA
/ HH | TRERIE FRIRTR IR
uv‘JV’VU\e\;VU‘UU\/\/\J\fUUVV\}\-‘VU‘ "J‘J#‘JUUVE'L"fu\:\.llvjvv‘vvvvvv«

LeCroy
Figure 58 — Brown-out at 0.5 V / div. Figure 59 — Brown-in at 0.5 V / div.
Upper: Vi, 100 V / div. Upper: Vi, 100 V / div.
Lower: Vour, 5V / div. Lower: Vour, 5V / div.
Time Scale: 50 ms / div.

Time Scale: 50 ms / div.

Power Integrations e
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11.100pen Loop Test

max

et bn

| \._MU\L

J_\i _LU_MJJ

§ = i
" i Measure PY:marC2) Flese P3 Pa PS5 Pé
Measure P1max(C2) P2--- P3--- P4:-- P: PBi--- value B0V

valug /I status v

statu o

= i T Roll 5 oV
L 500 Of 348V 5.00 MS [l 0§ It
5.00 e Sitve
2
014 24713 PM keCroy 3472018 29613 P

Figure 60 — 190 VAC Open Loop at No-Load. Figure 61 — 265 VAC Open Loop at No-Load.
VOUTI 5V / div.

VOUTI 5V / div.
Time Scale: 500 ms / div. Time Scale: 500 ms / div.

i Measure Pi:max(C2) P2--- P3--- Pa--- [ PE---

Measure PLmaxC2) PRess Piees Pdes [ PBiees value 285V

valug 15V stals o

piees " ([imeBiss 60774 !
- 50 rigg TE 350V
ol o 500 MS 08It
500 MS 15
42014 223503 PM
42004 24310 PM keCroy

LeCroy
Figure 62 — 190 VAC Open Loop at Full-Load. Figure 63 — 265 VAC Open Loop at Full-Load.
VOUTI 5V / div.

VOUTI 5V / div.
Time Scale: 500 ms / div. Time Scale: 500 ms / div.

" Power Integrations, Inc.
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11.11 Output Ripple Measurements

11.11.1 Ripple Measurement Technique

For DC output ripple measurements, a modified oscilloscope test probe must be utilized
in order to reduce spurious signals due to pick-up. Details of the probe modification are
provided in the Figures below.

The 4987BA probe adapter is affixed with two capacitors tied in parallel across the probe
tip. The capacitors include one (1) 0.1 uF/50 V ceramic type and one (1) 1.0 uF/50 V
aluminum electrolytic. The aluminum electrolytic type capacitor is polarized, so proper
polarity across DC outputs must be maintained (see below).

Probe Ground

Figure 65 — Oscilloscope Probe with Probe Master (www.probemaster.com) 4987A BNC Adapter.
(Modified with wires for ripple measurement, and two parallel decoupling capacitors added)

Power Integrations .
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Page 45 of 54 www.powerint.com



DER-423 12 W LED Ballast Power Supply Using TNY286PG 07-Nov-14

11.

ertical

11.2

Timebase Trigger

Measurement Results

Math Analysis  Utiities  Help

Measure P1:pkpkiC2) P2r-- P3:-- Ples PSires PBires Measure P1pkpk(C2) Paee P3eas [T, [, [
value 429mv value 10wy

status v
Tigger (g
sidnfasto 330V
Edge _ Positve

LeCroy 2014 64810 P LeCroy 32014 64751 PM

Figure 66 — Ripple, 190 VAC, Full Load. Figure 67 — Ripple, 265 VAC, Full Load.
5 ms, 100 mV / div. 5 ms, 100 mV / div.

status v

LeCroy 332014 64826 FM LeCroy 2014 64509 u
Figure 68 — Ripple, 230 VAC, Full Load. Figure 69 — Ripple, 230 VAC, 34 Full Load.
5ms, 100 mV / div. 5ms, 100 mV / div.
" Power Integrations, Inc.
~ Tel: +1 408 414 9200 Fax: +1 408 414 9201
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Measure P1pkphiC2) P2:-- P3--- P4
value nemy

status v

LeCroy

Figure 70 — Ripple, 230 VAC, 2 Full Load.
5ms, 100 mV / div.

332014 6:48:31 PM

Measure P1pkpk(C2) P2:-- P3:-- P4--- P PE:
vale 243 mvV

status v

LeCroy

"
34312014 6:50:06 PM

Figure 71 — Ripple, 230 VAC, V4 Full Load.
5ms, 100 mV / div.

Measure Pipkph(C2) P2--- P3--- P4--- PS---
value 198 mv

status L4

LeCroy

Figure 72 — Ripple, 230 VAC, 1/8 Full Load.
5 ms, 100 mV / div.

5 00 ms/div] Auto 330V

332014 650:40 PM

Measure

P1pkpk(C2) P2~ P3:- P4,

PS--- [
vale 1momv
status v
s00msihjautc 330V
10.0M5 200 Wsis | Edge _ Positive
LeCroy

332014 65102 PM

Figure 73 — Ripple, 230 VAC, No-Load.

5 ms, 100 mV / div.

Page 47 of 54
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13 Line Surge

Differential input line 1.2/50 us surge testing was completed on a single test unit to
IEC61000-4-5. Input voltage was set at 230 VAC / 60 Hz. Output was loaded at full load
and operation was verified following each surge event.

Surge RIRLE Injection ST Test Result
Level (V) Ul Location iz (Pass/Fail)
(VAC) ©

+250 230 LtoN 90 Pass
-250 230 LtoN 90 Pass
+500 230 LtoN 90 Pass
-500 230 LtoN 90 Pass
+750 230 LtoN 90 Pass
-750 230 LtoN 90 Pass
+1000 230 LtoN 90 Pass
-1000 230 LtoN 90 Pass

Unit passes under all test conditions.

Differential Ring input line surge testing was completed on a single test unit to
IEC61000-4-5. Input voltage was set at 230 VAC / 60 Hz. Output was loaded at full load
and operation was verified following each surge event.

Surge et Injection EET Test Result
Level (V) Hlsng Location iz (Pass/Fail)
(VAC) ©
+2500 230 LtoN 90 Pass
-25000 230 Lto N 90 Pass
+2500 230 LtoN 0 Pass
-25000 230 LtoN 0 Pass
Unit passes under all test conditions.
Na% Power Integrations, Inc.
p wnpowerintcom e 4 S0k Page 48 of 54
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14 Conducted EMI

® Power Integrations RBW 9 kHz
20.Mar 14 13:19 MT 500 ms

Att 10 dB AUTO

dBpv

120 100 kHz 1 MHz 10 MHz
1!@1\55015(3 LIMIT CHECK | | |Hass
| ser
1 orlieRl
90 g
2 AV NN
CLRWR [-80 TDF
i
~—
—60
iR E@\s SA
L40 )(\\ & dl 6DB
j b nn |
' Wy AN
\&ym j‘ N\ A
ks, V W
L10
|
L0
|
L"10
|
-20
9 kHz 30 MHz

Figure 74 — Conducted EMI, Maximum Steady-State Load, 230 VAC, 60 Hz, and EN55015 B Limits. Unit
on Top of Copper Plane.
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EDIT PEAK LIST (Final Measurement Results)

Tracel:

Trace?l2:

Trace3:

NN NEFEFHFEFEFNDENDNDNDNDNDDN

TRACE
Average
Average
Average
Average
Average
Average
Quasi Peak
Average
Quasi Peak
Quasi Peak
Quasi Peak
Average
Average
Average

EN55015Q
EN55015A

FREQUENCY

51.3431986431
73.4602458683

134.
183.
269.
€87.
€87.
790.

789536006
028505992
806440381
48218373
48218373
243042258

kH=z

kHz
kHz
kHz
kHz
kH:z
kH=z
kH=z
kHz

1.32578199726 MH=z
2.1374603093 MHz
5.23385515413 MH=z
15.0275202 MHz

23.7503773643 MH:z

LEVEL dBpVv

23.72
9.32
8.87

27.12

40.98

34.16

40.89

31.76

42.18

40.35

38.12

31.40

24.45

26.52

Ll
Ll

H
2222 22 2 2 2 2 ¢

=
=

gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd

DELTA LIMIT dB

-13.
-16.
-15.
-14.
-13.
-15.
-17.
-18.
-25.
-23.

36
96
10
23
81
64
87
59
55
47

Table 4 — Conducted EMI, Maximum Steady-State Load, 230 VAC, 60 Hz, and EN55015 B Limits. Unit on
Top of Copper Plane.
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@ Power Integrations RBW 9 kHz
20.Mar 14 12:35 MT 500 ms
Att 10 dB AUTO
dBuv 329 100 kHz 1 MHz 10 MHz
EN550150 LIMIT GHECK | | |HASS
| SGL
o°
I
~=90
g
2 AV | \\\
CLRWR (80 TDF
=70
I ~
~=60
| ENDSQ15A
~50
| \ =\ L
L A \I\ AN | 6DB
40 f~ N V'V \I
1 A | J"‘\N A LIEAVAY

9 kHz 30 MHz

Figure 75 — Conducted EMI, Maximum Steady-State Load, 230 VAC, 60 Hz, and EN55015 B Limits. Unit
on Top of Copper Plane that is Connected to Earth.
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EDIT PEAK LIST

(Final Measurement Results)

Tracel:

Trace?2:

Trace3:

N HFE N EHENNE R NDENENDNDNDN

TRACE
Average
Average
Average
Average
Quasi Peak
Averadge
Quasi Peak
Average
Quasi Peak
Quasi Peak
Average
Averadge
Quasi Peak
Averadge
Quasi Peak
Quasi Peak

Average

EN550150
EN55015A

FREQUENCY
130.825395691

136.137431366 kH=
179.422121353 kH=z
269.806440381 kHz
397.727746704 kHz
409.7792985157 kH=z
687.48218373 kH=z
687.48218373 kH=z
790.243042258 kH=z
1.32578199726 MH=z
1.84110031489 MH=z
2.0745979178 MH=z
2.1588349124 MH=z
5.286019370567 MHz
6.7791839%4001 MH=
8.86858861671 MH=
9.32097576636 MH=z

LEVEL dBpVv
33.39
43.13
44 .63
37.40
44 .42
34.21
46.75
37.01
48.05
46.42
36.42
36.39
44 .56
36.97
42 .52
40.08
34.03

2 22 22222 22 22 22 2 2 2

gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd
gnd

DELTA LIMIT dB

-9.88
-13.72
-13.47
-13.43

-9.24

-8.98

-7.94

-9.57

-9.57

-9.60
—-11.43
-13.02
-17.47
-19.91
-15.96

Table 5 — Conducted EMI, Maximum Steady-State Load, 230 VAC, 60 Hz, and EN55015 B Limits. Unit on
Top of Copper Plane that is Connected to Earth.
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15 Revision History

Date Author [ Revision | Description & changes Reviewed
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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 (SHANGHATI)

Rm 2410, Charity Plaza, No. 88,
North Caoxi Road,

Shanghai, PRC 200030

Phone: +86-21-6354-6323

Fax: +86-21-6354-6325

e-mail: chinasales@powerint.com

CHINA (SHENZHEN)

17/F, Hivac Building, No. 2, Keji
Nan 8th Road, Nanshan District,
Shenzhen, China, 518057

Phone: +86-755-8672-8689

Fax: +86-755-8672-8690

e-mail: chinasales@powerint.com

GERMANY
Lindwurmstrasse 114
80337, Munich

Germany

Phone: +49-895-527-39110
Fax: +49-895-527-39200
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:
Iindiasales@powerint.com

ITALY

Via Milanese 20, 3". FI.
20099 Sesto San Giovanni
(MI) Italy

Phone: +39-024-550-8701
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:
_Jjapansales@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 11493, Taiwan R.O.C.
Phone: +886-2-2659-4570
Fax: +886-2-2659-4550
e-mail:

taiwansales @powerint.com

UK

First Floor, Unit 15, Meadway
Court, Rutherford Close,
Stevenage, Herts. SG1 2EF
United Kingdom

Phone: +44 (0) 1252-730-141
Fax: +44 (0) 1252-727-689
e-mail:
eurosales@powerint.com

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

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