——— Y

AN PFC T5 LED Tube -~ 3 aj VIR

Reference Design: PFC for = 4
. Energy Saving LED Tubes

5 .-

AR

T L L L L L L et

General

Future lighting solutions need power factor correction (PFC) solutions in order
to reduce the ratio of reactive power. The form factor of energy saving lamps
and LED lighting strings is a challenge, now mastered by PE. This application
note shows how to introduce power factor solutions to lighting applications
while saving components and reducing power consumption.

Description

A miniaturized PFC board for implementation into a standard light tube (standard
16mm T5 glass tube) using PEs PFC IC PE4201 is described. The advantage of LED
based lighting equipment over normal light tubes is the waiving of ballasts or
inductors outside the lamp. Also, no mercury needs to be used; though LED based
lighting products do not endanger the environment. In addition to the lighter BOM (bill
of material), a lot of energy can be saved, since for the same light output, LEDs need
half of the power compared to compact fluorescent lamps.

Figure 1:

Top view (circuitry),
bottom view (LEDs) and
side view of the
application board.
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Features (PE4201)

Technical Data

Input voltage .........coooiiiiiiii, 230V (50/60Hz) AC

Output voltage .......coovvveieiiiiiiinne. 360- 380V DC (one time to adjust)

Max. input power ...........cooeveivinannne. 8.5 W with PE4201

Efficiency .....ooooviiii >90 %

Power factor ..........ccooviiiiiiiiinnn 0.90 to 0.98 (depending on power out)

Light output ... up to 100Im/W (depending on type of LEDS)
Board dimension ...........ccoooeiiiiiinnnn length 540mm, width 10mm, height 10mm

Low total harmonic distortion (THD)

Low start-up current (<5uA)

Low operating current (<450uA)

Disable function (<170uA)

Under-voltage lockout with >8V hysteresis

Over voltage and over current protection with separate reference
Reduced operating frequency if output power low
High efficiency at high and low output power
Internal clamping resistor

Fast driver switch ‘off’

Very fast driver ‘off’ at over current sense

Driver load up to 5nF

Figure 3: Bottom view PFC LED tube board (partial view, total amount of LEDs: 104- 120)

15-Mar-10 Page 2



AN PFC T5 LED Tyb'e

" Reference Design: PFC for
Energy Saving LED Tubes -

- —...—“‘-ﬂ

T LLLLLL

ol o

T | [ii] | [&]
b s -
o (f ‘f ? -l
z- :m dDB"IJC!'I 40FA0T-40F3 371 -ga30 2 - .
281071 £ar0] vmmT o =
0 o@m o= LT
2-971-d1Z3 91+ SR I -l FAIT - FI I Tl ITT- o3 PEoan HE
EE. al zau—l VEE[“I gE.c[ ? ? T 2l&
= w L) - Ll n A
Z09 % 504
[N a ooa o o
o= I I I I I I
HE mowonog o -
= [ W A e
AL ¢
£ &/
g
Tl
i - =]
=
=} g
] cl=
[
i o 2o
= B |l TE
Glin| @
0 RS
5 0
algld
% ] et i
g | |wl«
e
= cfLa
5 I
rd ~ o Sl |«
& mf
5] ! ofin =
£ = 2 =1
> & e
% i BEHE
> = | MO
= o iy ] Bt
o
- [ O ||
m
[ L
3]
™ Sl o=y 5
- = AT O 2
- | ; ﬂ E
— ¥ 2
4T n
au EERS
EEEL LG
51
= {27} >
o =
=t £Td
=4 yika {> ey
Sia % bt iy
AT EE
5
o=
M
0|0
&
g = ~ =
[ |- (oS I
o mﬁg% =+ ‘1 .
I e SZ B
E [ g
| 1= — 5=
£l | b H
3 Ig
m =l
&
i |2 %3 = 9
afy | | —a—
) ] < T - FAST >
* . 0o % HURE rABEE -B9E 1snipe
3 o
= L) SZ o
el
: = ] )=}
e i
oy oz
I = =i P g ]
- |
SrERH % 5
| o |
1a £
i
=
=]
=
i £
, S ML
=
@ b
2
o z 0
i c 3
o b 8
T c
u
o
s
| S8y) APE S3U0I0-H3NIZ .
=T
A
j=4]
T [ m [ [N}
Figure 5: Circuit diagram
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Contact Addresses

Germany

Important
Notice

Stuttgart Dresden

Productivity Engineering Productivity Engineering GmbH
Process Integration GmbH Branch

Behringstrasse 7 Sachsenallee 9

D-71083 Herrenberg D-01723 Kesselsdorf

Germany Germany

Phone.: +49 (0) 70322798 0 Phone.: +49 (0) 3520490 207
Fax: +49 (0) 70322798 29 Fax: +49 (0) 3520490 270
Email: info@pe-gmbh.com Email: info@pe-gmbh.com

Productivity Engineering GmbH (PE) reserves the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is
current and complete. All products are sold subject to PE’'s terms and conditions of sale supplied at the time of order
acknowledgment. PE warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with PE’s standard warranty. Testing and other quality control techniques are used to the extent PE deems
necessary to support this warranty. Except where mandated by government requirements, testing of all parameters of each
product is not necessarily performed. PE assumes no liability for applications assistance or customer product design.
Customers are responsible for their products and applications using PE components. To minimize the risks associated with
customer products and applications, customers should provide adequate design and operating safeguards. PE does not
warrant or represent that any license, either express or implied, is granted under any PE patent right, copyright, mask work
right, or other PE intellectual property right relating to any combination, machine, or process in which PE products or services
are used. Information published by PE regarding third—party products or services does not constitute a license from PE to
use such products or services or a warranty or endorsement thereof. Use of such information may require a license from a
third party under the patents or other intellectual property of the third party, or a license from PE under the patents or other
intellectual property of PE. Resale of PE products or services with statements different from or beyond the parameters stated
by PE for that product or service voids all express and any implied warranties for the associated PE product or service and is
an unfair and deceptive business practice. PE is not responsible or liable for any such statements.

© 2010 PE GmbH. Al rights reserved.

All trademarks and registered trademarks are the property of their respective owners.
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