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RT /7306 Brief introduction

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

Supporting:

|solation: PSR mode

Non-isolation: Buck-Boost mode

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

PARLamp  E27Bulb T5/T8 Tube  “"***""°"
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RT /7306 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 s
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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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Circuit
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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% 33.11 253
VLED+5% 30 254
50Hz 220 VLED 6.1 253 0.39%
VLED-5% 3312 203
| out(mA)
300 -~
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*
240
et 10V
220
a0V
200 T T T T 1
30 32 34 36 38 40
V_OUt(V) 10
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RFID Dimming Performance

RF Dim [%] 100 00 80 70 60 50 40 30 20 10 0
I-90Vac [mA] 253.0 251.0 223.0 1920 161.0 1200 97.0 66.0 35.0 4.0 0.0
I-110Vac [mA]|  253.0 251.0 223.0 1920 161.0 1200 97.0 66.0 35.0 5.0 0.0
|-220Vac [mA]|  293.0 201.0 223.0 1920 161.0 130.0 00.0 68.0 38.0 7.0 0.0
|-264Vac [mA]|  293.0 201.0 223.0 1920 161.0 130.0 100.0 69.0 39.0 12.0 0.0
V-DIM [V] 314 284 2.54 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 [%)]
,/ 200.0 10090 80 70 60 50 40 30 20 10 O
/ 150.0 § Sovac 0.50
/ 0 ——110Vac 100
T 220Vac SH DIM VS RF dim
1000 e 150 range
/ — 264V ac =
0,2.00
/ 50.0 >
2.50
0.0 3.00

0 10 20 30 40 50 60 70 80 90 100 350 -
RF Dim [%] 11
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PCB layout

Top Trace

Bottom Trace
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Demo board photo

PCB No : PCB018 V1 N
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BOM

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

Total :42pcs
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Transformer

Vender : 25

CORE SIZE: EE-1310 Material: PC40
Bobbin/PINs: Vertical/ 10 pins

Primary inductor: (+-10%) 1950uH

Leakage inductor: N/A
Test condition: 1kHz/1V
Varnish : Yes
Electrical : Bottom View .
. WINDING TABLE: (%24345H8)
IRURTE
| | Winding No. PIN Wire & Wire & Copper Turns Winding Type | Tape Layer
e (&3551) (Rl fir) (&% x BB x BH) (E®) (&) (BFERX)
| |
F——1 .
acnen Bobbin
PIM 10—
N1 410 0.25x 1P x 3L 77Ts ik 1L
1
N2: 34T
0.35@*1P*21 N2 10 -1 0.35x1Px 2L 34Ts g 1L
10 Jdl
N1: 77T N3 87 015 x 1P x 1L 24Ts i 1L
0.25¢*1P*3L
4 =~ Core — EE1310 1950uH
8 .
N3: 24T Note1: Cut pin2, pin3, pin5, pin6, pin9
0.15¢*1P*1L
7 I 18
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Power Component Stress Voltage

Test condition: 264 Vac 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

Tek i _- Acq Complete B Pas: 236.0ms CURZOR
v poia,
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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 Vzced trigger the protected level(2.9V~3.3V), the IC latch down.
IC will be auto-restarted when the output is recovered.

21
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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

23
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Harmonic(IEC61000-3-2)
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20%
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

24
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Conduction-EMI
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110V-L=>» Pass__

110V-N = Pass

12008 dEuv 12008 A8V
S s
T\_ i -
y i\
- l\\ HH'“—-\_._\_\_ R II:r..:|:|.|:|||i.|- @ l‘\_ :-\-HH-""-\.._\_\_ — II: 5 ||!|-
Iq| \r\ - o EHSSITHAVG L\ﬂ \\f\ - ENSSTTSANTG
'.\ N l \ T~ I
N
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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Conduction-EMI
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230V-L=> Pass

230V-N =» Pass

12000 aEav 1208 awav
| |
0 [\w‘ "‘-\-_,_‘_\__ r L ll:h:l:Ll!l"!l' WH]‘M‘ \ -_--\_"'-\-..,_‘__\_ l Ll III:h:l:\.l!|||!|-
- EHSG0THANG b B EMEE01HAYG
A | o T 1 W[ T,
| Wi
”M i "MMM’A\M
aa aa
0.0 [CTE] JLonn nona (B 0,000
Report Mo: SLIETZ Raport Ho_: SLIETZ
Tast Standard: ENSSME QR Tast Standard: ENSSM QR
Tast iom: Conducted Emission Phasa: L1 Test dam: Conducted Emission Phasa: M
Applicant: W Tcmnt‘[:].'Hun.Ml'Air pibpal:26C) ! 48 %MO0E Applicant: g T““N‘[:],'Hmm'ﬁir pibpa):26C) | 48 %008
Preduct: Powsr Rafing:  AC Z30W/50Hz Produet: Power Fating:  AC 230W/50H:
Model Mo RTT30ERFID Tast Enginear: Modol Mo.:  HTTI0ERFID Test Enginsar:
Tast Moda: ligh on Test Mods: light on
Ramark: Ramark:
vo | R | oy [ s | o | abon | (g oo [ [ s o | e | | taaawy | o | conuy | oo |7 | e
1 D.1819 9.02 47 BB E7.58 430 | -E81| QP | P ] D.1680 0.02 £i.03 £0.95 E5.15 | 420 QP [P
2 0.1818 992 2B.08 37.98 54.38 |-16.41| AVG | P 2 D.1880 9.02 3751 47.43 g515 | -772| AVG | P
3 0.1800 9.92 45.89 55.81 6403 | -B22| QP | P 3 0.1880 2.01 4626 EEAT 6421 | -B04| QP [P
4 0.1300 0.02 25.50 3581 5403 |-1842[ AVE | P 4 D.1880 9.91 26.23 36.14 421 1807 AVG [ P
5 0.2340 9.02 3B.82 4B.74 B2.30 |-1358 QP | F 5 0.1880 2.01 4356 53.47 g360 |-10.22] QP |P
[ 0.2340 9.02 17.43 27.35 52.30 |-2485| AVG | F [ 0.1880 9.9 24,95 34,90 5368 |-1878] AVG | P
7 0.4280 g.02 3B.80 4B.72 5793 | -BE1| QP | P 7 0.2140 0.01 40.18 50.09 63.04 |-1208] ar [P
a 0.4260 9.92 21.44 31.36 47.33 |-1587| AVG | P ] D.2140 9.91 2423 34.14 5304 [-1800] Ave [ P
9 0.4740 0.92 33.07 | 4299 5844 |-1345] QF | F ] 0.2480 9.01 30.80 40.71 g1.80 |-1218] aP [P
10 0.4740 9.02 17.14 27 08 4544 |-18.38] AVG | P 10 D.2480 .91 2428 34.19 51.89 |-1770| AVG | P
11 1.1460 9.97 34.01 43.98 SE.00 |-1202) QF | P 11 0.2380 9.01 31.25 41.18 £0.90 |-19.14] aP [P
12 1.1480 o.a7 10.48 20.45 48.00 |-1655| AVG | P 12 0.2080 .91 10.82 20.73 5090 |-pas7| ave | P
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Radiation-EMI

110V-V = Pass 110V-H = Pass

Limit: — Limit: —
Maigin: —_ Maigin: —_
an Al
E 2
i 1
oo oo
0.0y 165000 300.000  MHz E0. 00 165 D00 300,000  MHz
Site site AB Polarization:  Vertical Temperaturs: 2B | Site site AB Polarization: Horizontal Temperaturs: 2B |
Limit: (RE)CISPR22 class B 3m Power:  AC 230Wi50Hz Humigity: 60 % Limit: (RE)CISPR22 class B 3m Power:  AC 230VI50Hz Humidity: 60 %
EUT: LED Distance: 3m  REW: 100 KHz EUT: LED Distance: 3m  REW: 100 KHz
MM: RTT306-RFID VEW: 1000 KHz Sweep Time: 300 ms MM RTT7306-RFID VEW: 1000 KHz Sweep Time: 200 ms
Mode: Mode:
Note: MNote:
Reading Cormect Measure- Antenna Table Reading Correct Measure- Antenna Table
MNo. Mk.  Freg. Level Factor ment Limit  Over Height Degree Mo. Mk.  Freg. Level Factor ment Limit  Over Height Degree
MHz dBul’ dB dBu\im dBulim dB Dietector om degree  Comment MHz dBuV dB8 dBuV/m dBulim dB Dietector om degree  Comment
| 425481 4871  -14.44 3427 4000 -573 peak

1 50.3365 40.30 -14.05 26.25 4000 -1375 peak
2 * 1446835 46.19 -14.44 31.75 4000 -825 peak
3 184 9038 4396 -15.93 28.03 4000 -1197 peak
4 220.8173 44 .98 -15.80 29.18 4000 -10.82 peak

1
2 * 546635 50.75 -14.43 36.32 4000 -368 peak
3 54 6956 47.30 -14.43 32.87 4000 -T13 QP 100 32
4 1442308 47.69 -14.45 33.24 4000 -676 peak

27
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Radiation-EMI

230V-V =» Pass 230V-H = Pass

Limit: — Limit: —
Mangin: — Maigin: —
A0 a1
K
. 1

o oo

30000 165,000 F00.000  MHz e 165000 J00.000  MHz
Site site AR Polarization: Vartical Temperaturs: 2B 1 Site site AG Polarization: Horizontal Temperature: 28 ¢
Limit: (REJCISPR22 class B 3m Power:  AC 230WS0Hz Humidity: 60 % Limit: (REJCISPR22 class B 3m Power:  AC 230WS0Hz Humidity: ~ 60%
EUT: LED Distance: 3m RBW: 100 KHz EUT: LED Distance: 3m REW: 100 KHz
M/N: RT7306-RFID VEW: 1000 KHz Sweep Time: 200 ms M/N: RT7308-RFID VEW: 1000 Khz Sweep Time: 200 ms
Mode: Mode:
MNote: MNote:

Reading Comect Measure- Antenna Table Reading Correct Measure- Antenna Table
Me. Mk.  Freg. Level Factor ment Limit  Ower Height Degres No. Mk.  Freqg. Level Factor ment Limit ~ Ower Height Degree
MHz dBuV dB dBuVim  dBuVim  dB Detector cm degree  Comment MHz dBuV dB dBuVim  dBuVim  dB Detector om degree  Comment
1 425481 45.71 -14.44 3427 4000 -573 peak

1 1 50.3365 40.30 -14.05 26.25 40.00 -13.75 peak
2 * 546635 5075 -14.43 3632 4000 -3.68 peak 2 * 1446635 46.19 -14.44 3175 4000 -825 peak
3 54 6956 4730 1443 3287 4000 -713 QP 100 32 3 184.9038 4396 -15.93 28.03 4000 -11.97 peak
4 4

144 2308 47.69 -14.45 33.24 4000 -676 peak 220.8173 44 98 -15.80 2918 4000 -10.82 peak
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