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RT7306 Brief introduction

RT7306 is an active power factor correction controller specifically
designed for using as a constant current LED driver.

Supporting:

Isolation: PSR mode

Non-isolation: Buck-Boost mode

Applications mp AC/DC LED lighting driver
for Smart dimming function

PARLamp  E27Bulb T5/T8 Tube  “"***""°"
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RT7306 Features

Primary-Side Regulation PWM Controller and
High PF LED Driver

Primary Side Regulation(PSR)
Power Factor Correction(PFC)
Compatible with Analog Dimming

Built-in HV start-up Device

Critical conduction mode(CRM)

Max/Min switch frequency clamping

Max/Min on time limitation

« THD Optimization

« Input Voltage Feed-Forward Compensation ;
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RT7306 Advantage

 Universal input voltage. (90Vac~264Vac)
 Tight LED current regulation.
 No shunt regulator and photo to achieve the 2"d regulation.
* Protection:
a. LED Open-circuit protection
b. LED Short-circuit protection
c. Output diode short-circuit protection
d. Vdd under/over voltage protection
e. Over temperature protection
f . Cycle-by-cycle current limitation
g. Excellent PF and THD. .
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Electrical Performance

Load:LED Series With RF Dim function Line filter off
Frequency Vac [V] lac [mA] Pin [wat] V-LED [V] I-LED[mA] Pout [watt] | Total Eff. [%] PF Value THD [%]
60Hz a0 120.5 10.61 39.95 293 909335 | B84.14% 09972 4 666
b0Hz 110 47.3 10.68 35.97 293 9.10041 65.21% 0.9958 4 438
b0Hz 132 60.8 10.59 35.98 203 910294 | 85.96% 09925 4822
a0Hz 1680 59.6 10.54 30.97 293 9.10041 66.34% 09624 7.071
50Hz 200 54 10.54 30.96 293 910294 | 86.37% | 09746 6 644
a0Hz 220 498 10.56 36.00 203 9.108 06.25% 0.9646 10.609
50Hz 240 46.4 10.60 36.02 203 911306 | 8597% | 09528 12.714
a0Hz 264 43.1 10.66 36.06 293 912318 | 85.58% 09353 15.432

current regulation = 0.00%
A Effiency = 2.23%
Maximum PFC = 0.997
MinimumPFC = 0933
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Efficiency
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Power Factor
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Current regulation
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Load regulation

Load: LED Series

Frequency | Vac [V] Vout(76V) Vout [V] lout [mA] Load regulation
VLED+5% 39.05 293
60Hz 110 VLED 35.00 253 0.00%
VLED-5% 3311 253
VLED+5% 39 254
50Hz 220 VLED 6.1 253 0.39%
VLED-5% 3312 203
|_out(mA)
300 -
280
260
*
240
{10V
220
all=?20V
200 . . . . .
30 32 34 36 38 40
V_out(V) 10
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RFID Dimming Performance

CONFIDENTIAL

RF Dim [%]] 100 90 80 70 60 50 40 30 20 10 0
|-90Vac [mA] 253.0 251.0 2230 1920 161.0 1200 g7.0 66.0 3a.0 4.0 0.0
I-110Vac [mA]] 2330 251.0 223.0 192.0 161.0 129.0 97.0 66.0 3.0 2.0 0.0
|-220Vac [mA] 2330 231.0 223.0 192.0 161.0 130.0 00.0 66.0 38.0 7.0 0.0
|-264Vac [mA] 2930 231.0 22310 192.0 161.0 130.0 100.0 69.0 30.0 12.0 0.0
WV-DIM [V] 314 284 254 2.24 104 164 1.34 1.04 0.74 0.44 0.20

300.0 .
DIM VS RF dim range
250.0
/ RF Dim range [%)]
100 90 80 70 60 50 40 30 20 10 0
/, 200.0 - 0.00 | |
/ 1500 & Jovac 0-50
/ @ =——110Vac B
= ooovae S DIM VS RF dim
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/ ——264Vac E
/ DI -
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RF Dim [%]
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PCB layout

Top Trace

Bottom Trace
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Demo board photo
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BOM

1 F1 7R5/1W (DIP)

2 VR1 TVR07471 D=7mm (DIP)
3 L1, L2 1.5mH DR0608
4 T1 Lp=1950uH EE1310
5 BD1 ABS10 Mini-Dip
6 D1 RS1M D-SMA
7 D2, D5 TBAV21W SOD-123
8 D3 CDBB3200 D-SMB
9 D4 T1N4148W-H SOD-123
10 Q1 ISUO4NB5A TO-251
11 U1 RT7306 SOP-8
12 u2 RT9058-50GV SOT-23
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BOM

CONFIDENTIAL

13
14
15
16
17
18
19
20
21
22
23
24

U3
RL1, RL2
R3
RS
R6
R7
R8
R9
R10
R11
R12, R17
R13

FI-MM6600
4.32K
10K
150K
47R
909R
3R
3R
80.6K
9.1K
10R
300K

0805
1206
1206
0805
0805
1206
1206
0603
0603
0603
0603
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BOM
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25
26
27
28
29
30
31
32
33
34
35
36

R14
R15
R16

CX1, C1

C3
C4
C5
C7
C8
C19
ECH
EC2

453K
47R
56K
0.1uF/450V
22nF/10V
1uF/10V
2.2nF/1KV
2.2uF/25V
100pF/1KV
4.7nF/1KV
10uF/50V
220uF/50V

0603
1206
0805
(DIP)
0603
0603
1206
0805
1206
1206
D=5mm (DIP)
D=10mm (DIP)
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BOM

37 EC3 100uF/35V D=6.3mm (DIP)

Total :42pcs
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Transformer

CONFIDENTIAL

Vender : 2
CORE SIZE: EE-131
Bobbin/PINs:

0 Material:

Vertical/ 10 pins

Primary inductor: (+-10%) 1950uH

Leakage inductor:
Test condition:
Varnish :

Electrical :

N2: 34T
0.350*TP*2L

10

N1: 77T
0.25¢*1P*3L

4

8

N3: 24T
R158* 1P 1L

7

MNIA
1kHz/1V
Yes

Bottom View

|

PC40

WINDING TABLE: (4:434518)

Winding No. PIN Wire & Wire & Copper Turns Winding Type | Tape Layer
(&351) (Rl fir) (SR x B x B (EH%) (B 77=0) (BHEX)
Bobbin
N1 4 10 0.25x 1P x 3L 77Ts ik 1L
N2 10 —1 0.35x1Px 2L 34Ts g 1L
N3 87 0.15x 1P x 1L 24Ts H 1L
Core - EE1310 1950uH

Note1: Cut pin2, pin3, pin5, pin6, pin9

18
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Power Component Stress Voltage

Test condition: 264Vac input/ 36V,260mA output

Stead state

Location Max rating (V) Measure De-rating
Q1 650 564 86.7%
D1 200 174 87%

Transient State

Location Max rating (V) Measure De-rating
Q1 650 548 84.3%
D1 200 166 83%

19
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Start up waveform
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Vac in =90V
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T start up =196ms

Vac In =264V
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v P,
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LO.0001Hz

CHZ T000VE b 100ms
CH3 S.00VEy CHA 200Y a—Dec—14 1731

T start up =132ms

CHI: I-LED , CH2: VCC , CH3: V-LED , CH4: V-AC LINE
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LED open protection

Vac_in =90V Vac _in =264V

Tek L @ Acq Complete M Pos: 240.0mms CURS0R Tek L @ Acq Complete M Pos: 240,0mms CURS0R
+ +

S gan s =11 T 15HRR
| 3 |
A——————— A
ab 53.5% =l 58.8%
== i
, ' } 1F|;T_1
ok L it
i - v TR - - i
0.0y 0.0y
CHZ 200%Ey M 250ms CH3 »~ 44.0% CH2 200%Ey b 250ms CH3 .~ 44.0%
CHI 10.00Ey o-Dec-14 1823 «<10Hz CHI 10.0WEy a—Dec—14 1824 «<10Hz
CH1: VCC , CH2: V-ZCD , CH3: V-OUT CH1: VCC , CH2: V-ZCD , CH3: V-OUT

When LED open , the output keeps rising and causing the V,, rising
accordingly. If Vzcd trigger the protected level(2.9V~3.3V), the IC latch down.
IC will be auto-restarted when the output is recovered.

21

Copyright ® 2015 Richtek Technology Corporation. All rights reserved. RICHTEMK is a registered trademark of Richtek Technology Corporation.




LED Short protection
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Vac in =90V
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3 ]

When LED short , the output level is 0V and the Ves will rise to trigger the
protected function. IC will be auto-restarted when the output is recovered.
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Harmonic(IEC61000-3-2)
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80%
70%
60%
50%
40%
30%
20%
10%

0%

O Class C BClass D BMeasured| |

3 5 7 9 1113 153 17 19 291 23 25 27 29 31 33 35 37 39

110V input
Class C : Pass
Class D : Pass
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Harmonic(IEC61000-3-2)
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80%
0%
60%
50%
40%
30%
20%
10%

0%

B Class C BClass D BMeasured| |

305 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 39

230V input
Class C : Pass
Class D : Pass
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Conduction-EMI

CONFIDENTIAL

110V-L=> Pass__

110V-N = Pass

12008 dEuv 12008 A8V
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Iq| \r\ - o EHSSITHAVG L\ﬂ \\f\ - ENSSTTSANTG
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L] L]
.mra i 30000 LN MHz 000
Report Mo:  ELIET2 Report Mo:  SLIET2
Test Stardard: ENS3H 5QP) Test Standard: ENSSMH S/QF)
Test fam: Conducted Emission Phasa: K] Test fem: Conducted Emizaion Pha=a: ]
(Applicant: 0 TmNI:].'HmL(MAirMhuJ:HC‘J 1 48 %M00E Applicant: 3 Teamp T )/ Hum SV Air pihpa) :260C) | 48 %4003
Product: Powor Rafing:  AC 120WE0Hz Produwet- ;:m, Rating  AC 120V/50Hz
Model No.:  RT730ERFD Tt Engirgsr: Modsl Mo ATT306-RFID Tast Enginear:
Tt Moda: light on Tt Moda: light on
Remark: Remark:
o | T | e |y | oo | oau [ [P [ | s o | e | et | o | ot [ gy o] | e
1 0.0548 .95 ET.3T 77.32 8917 (-11.85) QP | P 1 0.0548 .85 E7.4% 77.40 297 |[-177| QP [P
2 0.0548 .95 EE.08 75.02 8947 [-14.14) AVG | P 2 D.0548 995 E5.08 75.m 8017 [-14.18| AVG [ P
3 0.1500 9., 4B.52 £B.43 gc00 [ FEE| QP | P 3 0.1500 201 4B A% £B.38 8500 | -TEX| QP (P
4 0.1500 9., 2E6.45 3E.38 5500 (1963 AVG | P 4 0.1500 a.m 2E.32 3E6.23 5500|1978 AVG (P
b D.1820 9.2 47T 5783 B536 [ -773| QP | P 5 D.1680 992 47 81 5753 8515 | -TBZ| QP (P
3 D.1820 9.2 3353 43 .45 5536 [-11.91) AVG | P 4 D.1680 2.492 k7T LR EE15 | -D4E| AVG (P
7 0.1580 .92 40.98 ED.90 380 (1279 QP | P 7 0.1780 a.m 44 44 E4.35 B457 [-10.22) QP (P
a 0.1580 .92 2053 30.45 £3E0 [-233d) AVG | P a 0.1780 a.m 238 3B.24 L4587 |-18.28| AVG (P
a 0.2100 .92 3B.54 4B 48 E3.20 (1474 QP | P ] 0.1980 a.m 3078 40,69 6260 (14001 QP [P
i0 D.2100 9.02 1B8.14 2B.0& 53.20 (-25.14| AVG | P in 0.1980 a1 20.43 30.34 L5380 [-2335) AVG (P
11 0.2480 9.02 3593 4585 £1.80 (-16.04| QP | P 11 0.22e0 201 kg3 4B.84 8250 1375 QP (P
12 0.2480 9.82 16.24 2B.16 51.88 [-2573| AVG | P 12 0.2280 a.m 2622 3613 5250 [ 1748 AVG [P
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