Low-cost Flicker-free CC LED driver EE16/7 Transformer

RED2432 SOT23-6 Controller IC Coomener  Nosereens

Efficiency 90.6% EE16/10 inductor Ripple-Free
High Power Factor >0.9 Passive PEC DC output
1.0A 35-37V output No CM Choke »

Thermal foldback \

Low EMI — no CM choke \ "

\

Optimized for Panel Light

PSR Current control &
Near PSR Voltage Limiting
sinewave

AC input

Low Cost TO-92
Bipolar Transistors




Specification Value Test condition
Input voltage 50Hz 198 - 264VAC Functional specifications
Input functional range 170 - 320VAC 5 minute survival
Output voltage 35-37V 198 - 264VAC
Output current 1A £ 5% 198 - 264VAC
LF Ripple (Flicker) <0.2% 230VAC, 37vDC
R e e 220 - 240VAC 35-37V DC
Total Ripple < ?% 230VAC, 37VvDC
Time to light < 100ms 230VAC, 37VDC
Efficiency > 90% 230VAC, 37VvDC
Power factor >0.97 230VAC, 37vDC
THD <13% 230VAC, 37vDC
No-load voltage <46V 264VAC

Overtemperature, short circuit,

FOICEIL open circuit, thermal foldback
EMI test 3dB margin LED and Driver floating
Surge 1kV DM
Ambient Temperature -20t0 40°C
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Code Value Description Qty | Supplier
C1l 220n X2 MKP 20% 275VAC 1
Cc2 150n X2 MKP 20% 275VAC 1
C3 12n MKP 5% 400VDC 1 Faratronic
C4 22n MKP 5% 400VDC 1 Faratronic
Cc9 1n 1206 NPO 5% 500VDC 1 Murata
C10 10u ELEC 20% 450VDC 1
Cl1 47u ELEC 20% 50VDC 1
C19 10n 0805 X7R 10% 100VDC 1
C18 1u 0805 X7R 10% 16VDC 1
C20 21 10n 0805 X7R 10% 16VDC 2
C32 1n Y-CAP 1
D1,2,3,4,14,15 RS1J SMA Fast Diode 600VDC 6 TSC
D12,D13 SK310B ([Schottky Diode, 100V 3A 2
D16 BAV21W [MiniMELF 1
L1 3.3mH 8x10x4 Drum Core 1
L2 800uH Main Inductor EE16/10 1
R1 2R2 Fuse resistor 2R2 1
R3,4 OR68 0805 0.06W 1.0% 2
R5 3R9 1206 0.25W 1.0% 1
R6 OR33 1206 0.25W 1.0% 1
R11,R14,26,27 910k 1206 0.25W 1.0% 4
R10 68k 0805 0.06W 1.0% 1
R16 20k 0805 0.06W 1.0% 1
R17 100k 1206 0.06W 1.0% 1
R18 1M3 0805 0.06W 1.0% 1
R19 91k 0805 0.06W 1.0% 1
P1,P2 Terminal 2 Pin 2
Q1,Q2 3DD4020 |NPN (Ts=2-2.5us) TO-92 3A 2 WuXi Hualding
T1 EE10 Base Drive: 15:5:5:1 turns 1
T2 EE16/7 Output Transformer 1
Ul RED2432 [Low Ripple LED controller IC 1 RediSem

TOTAL

i
I
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Output Voltage 35V 37V
Input voltage 198V 215V 230V 245V 264V 198V 215V 230V 245V 264V
Output current 1004mA | 1005mA| 1005mA | 1006mA| 1006mA | 1005mA [ 1005mA| 1006mA| 1006mA | 1007mA
Input Power 39.06 39.04 39.06 39.10 39.08 41.18 41.15 41.10 41.12 41.16
Output Power 35.14 35.18 35.18 35.21 35.21 37.19 37.19 37.22 37.22 37.26
Efficiency 90.0% 90.1% | 90.1% | 90.1% | 90.1% 90.3% 90.4% | 90.6% | 90.5% | 90.5%
Power Factor 0.975 0.973 0.963 0.950 0.931 0.968 0.971 0.966 0.956 0.938
THD 9.8% 8.6% 14.0% | 19.6% | 25.9% 15,2% 11.4% | 12.5% | 17.0% | 23.5%
Ripple (Flicker) @36V 1.11% 0.36% | 0.30% | 0.25% | 0.23%
Test Result Condition
Peak no-load Voltage 46.00V 230VAC
Time To light 78ms 230VAC
Efficiency Individual Harmonics 230VAC/37VDC
91% 35.00% L
S0.00% <«— Limit
.’/_\-——- 25.00%
20.00%
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Current Regulation
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Ambient 30C 40C 50C 60C 70C 80C 90C 100C 103C
Output current 1000mA |1000mA |948mA |862mA |757mA [666mA  |549mA |450mA |OmA
Thermal foldback

1200mA
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- 200mA
o
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OmA
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Ta
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>3dB Margin EMI Pass

7106 JUL 16, 2618

§12
09:11:24 JAN 16, 1995
SWEEPTINE ACTV DET: PEAK
HEAS DET: PEAK QP AVE m

5.00 sec
HKR 57.0 kHz
87.68 dBpv

i
' 4

SHEEP
LgG REF 484.0 dBpv EXTANP -10.0 gp CONT S6L
i P — .

STOP 1.0000 WHz
#SHP 5.08 :se

2 8 kHz

IF BN 9.8 khz AVG BN 38 kHz

Conducted EMI 10k~1MHz
Driver and LED floating

1kV surge pass with

margin
£ Agilent Technologies MON JUL 16 155305 2018
i 5000/ @ 100v/ @ [ 5007/ ¢ 156.08 100.04/ Stop £ | 408V
- 609VDC
P

| Qutput Current

|
gl |
Measure Current Mean Min Max Std Dev Count
Max(2 }: 609V 609.00V 609V 609V 0.0V 1
T
Maxi{2 ): 609V
Source %) Select: Measure Settings Clear Meas Statistics
2 Max Max ~ ~ ~

Plot of HT bus voltage and L2
(resonant) current during 1kV surge
with fuse resistor 230VAC/36VDC

Page 8



Test condition: Test condition:

In a box in a heated oven Open on the bench
Ta =50C
Thermal Results 198V 264V
(cased) 37V 35V
Ta 40C 40C
Q1 115C 107C
Q2 111C 102C .
19 care 103C e Top side Teral
L2 winding 104C 113C ' ‘ S
T2 core 107C 105C
T2 winding 108C 108C
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LI

LI aesecooosa,

4 oddr,
S g
o T R L o AT
£ ;s o uE T G
3 2 ST g
= ] d S A E =
™ " &) tr
(RN + M
@ oy Ld o
Yy
n -z

v

» Single sided PCB
* 1mm thick P :
° 1 OZ Copper ' 069£20002d

“

Page 10



£ - sant |« @3 | Ind
s * nductor
S |15 Transformer
[6 — 5 | W1 CoreType|EE16/10
— Core type|EE16/7 Material [YR48D
s Material |P45 END | (] Value  |800uH
= ||
— 13 |
Winding Turns StartPin EndPin  Wire Layers Type Purpose Winding Turns Wire Inductance
Wia 3 1 5 0.32mm 1 ECW | Secondary W 95T 0.1mm x 14strands 800uH +/- 3% ECW Grade 2
Tape 1
W1b 23 5 3 0.32mm 1 ECW | Secondary
Tape 1
W2 44 8 8 0.35mm 3 TEX-E | Primary
Primary Secondary
Side Side
tape —»
00
tape A A, WA, A.A. .A.A.A..A. .
—

T‘Y N NN N NN N

= ....A.A 0062900000 1=
L7 NS

L XXX XX wia X X X X X @]

Figure 2: Transformer Winding Arrangement

@ Winding start
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RediSem recommends ACME A062 T9x5x4

= Complete wound & varnished base-drive transformer
» Made to RediSem specs
= Qualified and tested turn-key solution

EE10 option for in-house manufacturing
= Base-drive transformer using EE10 core

= Contact RediSem for design information E
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RED2422

Low Power LED Controller for LLC converters

Features

Advanced LED Controller IC for high
efficiency low-cost LLC converters with
bipolar transistors and integrated PFC

PSR - +/-5% Primary Side Regulation of
LED current and voltage with no Flicker

50% duty cycle, variable frequency
control of resonant half-bridge

Automatic  dead-time  control  and
capacitive mode protection

Protection modes:
« Overload
s No-Load
« Over-temperature

Low output capacitance allows live LED
connection

“
“
“

SOT23-6

Applications

m LED T8 tube drivers
= High frequency CC LED drivers up to 40W
= Pin compatible with RED2402

) Order code
n  Very low output current ripple — 0.5%
= Small SOT23-6 IC package Part Number Package Packaging

RED2422AL-TR7 | SOT23-6 | Tape and reel
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Figure 1: Block diagram
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RED2422 LED LLC Controller

Device Pins

cs[| o
GND[2 |
T™X1[3]

6] vrE
[5]vpD
[4]Tx2

Figure 2: SOT23-6 pin connections (top view)

Pin Functions

Pin # Name | Function
1 cs PSR Current Sense input provides output current regulation and cycle-by-cycle over-current
protection. The CS pin is connected to the half-bridge current sense resistor
2 GND | Chip ground.
3 ™1 ‘Output to control transformer.
4 TX2 | Output to contral transformer.
5 VDD | IC Power Supply pin — nominally 3.45V
6 VFB PSR Feedback input for output voltage regulation. Connect to primary sense winding
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Chek Lap Kok

3

Hang Kong
a8

Hong Kong
RediSem Ltd.

301-302 IC Development Centre
No 6 Science Park West Avenue
H. K. Science & Technology Park
Shatin, New Territories
Hong Kong

Keirsa tel. +852 2607 4141
fax. +852 2607 4140

Approved Distributors

Mobicon Electronic Trading (Shenzen) Ltd.
17F, International Trade Bldg.

Renmin South Road

Luoho District, Shenzen P.R.C.

Tel. (86-755) 8221 1737

Fax. (86-755) 8221 1774
china@mobicon.com

Honestar Shenzen Headquarter
Rm.1502, East Tower, FIYTA Tech. Bldg.
Nanshan District

Shenzhen 518057 PR. China

Tel. 86-755-86018818

Fax. 86-755-86018808
sales@honestar.com

India

Innovatech Switching Power India Private Ltd.
55, Ground Floor, 15th Cross, 9th Main

Vyalikaval

Bangalore, Karnataka 560003

Tel. 91-80-23560288

Tel. 91-9844088331

customer.service@ispipl.com

Korea

SOONAM Co., Ltd.

697 Pangyo-Ro,(A-905, Bundang Techno Park),
Bungang-Gu, Seongnam-Si,

Kyonggi-Do, 463-816, Korea

Contact Person: Mr. Seungjib Hong

Contact Number: +82 (0)10 9001 8248

seungjib.nong@redisem.com
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