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RT7310 Brief Introduction

RT7310 is an active power factor correction controller
specifically designed for using as a constant current LED driver.
Supporting:

Isolation: PSR Flyback

Non-isolation: PSR Buck-Boost

Applications msp TRIAC Dimmable LED Driver
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RT/7310 Features

Phase-Cut Dimmable Primary-Side Regulation
LED Driver Controller with Active PFC

 Primary Side Regulation(PSR)

« Power Factor Correction(PFC)

« Critical conduction mode(CRM)

« Max/Min switch frequency clamping
« Max/Min on time limitation

« THD Optimization

e Supporting Phase-Cut Dimmers
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RT7310 Advantage

 Tight LED Current 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
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Electrical Performance

Test condition: burn-in 10min. , Ta = 267

Load: LED 24 Series without dimmer Line filter off
Frequency Vac [V] lac [mA] Pin [Watt] V-LED [V] I-.LED[mA] Eff. [%] PF THDi
60Hz a0 162 14 59 7395 170 86.17% 0.9910 95500
60Hz 100 149 14 .82 7411 174 87.01% 0.9860 10.4200
60Hz 110 136 14.8 7413 176 88.15% 0.9840 11.3200
60Hz 120 125 14 .82 7416 177 88.57% 0.9790 12.0400
60Hz 132 114 14 .89 7419 178 88.69% 0.9720 12 6500

90~132Vac current regulation = 4 49% (+/-2.25%)
100~120Vac current regulation = T 169% (+/-0.85%)
A Effiency = 2.52%
Maximum PFC = 0.991
Minimum PFC = 04972
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Efficiency
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Power Factor
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Current Regulation
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Load Regulation

Frequency Vac [V] Vout [V] lout [mA)] Load Regulation
60Hz 120 71.11 178
60Hz 120 7416 177 0.55%
60Hz 120 776 177
200
180 = = *
= 160
E
s
2 140
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70 72 74 76 7B B0
Vout (V)
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Triac Dimmer
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Dimming Led current ’ ’ Brightness
Item Brand Model L‘;S:n'..ﬁ]x : Poles Range Range Fslll::uk:t::r? duty_min
{in watts) {Unit:mA) {Unit: %)

60OV o

1 Lutron TG-600PNLH 190V / 60H= Both 154 -1.79 178 - 13 Mo 7.30%
Lutran GO0V o

2 Skylark S-600P 190V / 60Hz Both 15.5-1.06 178 -6 Mo 3.37%
60OV o

3 Lutron CM-600P 120V / 60Hz Both 155-16 176 - 11 Mo 6.18%
Lutron i 300w 3 Way i i o

4 Skylark SELVB-300F 120V / 60Hz | (Trailing edge) 154 -1.72 178 - 15 Mo 8.43%
] 300w 3 Way ) ) o

5 Lutron DWVELW-300P 120V / 60Hz | (Trailing edge) 154 -1.69 178 - 15 Mo 8.43%
6 Lutron TG-603PGH B00W Single wa 15.5-1.85 17313 No 7.51%
120V / 60Hz gie ey 2o h S

Lutran i 300w 3 Way i i o

7 Skylark CTELV-303F 120V / 60Hz | (Trailing edge) 154 -1.75 178 - 16 Mo 8.99%
Lutran GO0V o

8 DIVA DV-600P 120V / 60Hz Both 166-16 178 - 12 Mo 6.74%
_ BOOW : o

g Levitan PRIDG 190V / 60Hz Single way 15 -0.08 176 -0 Mo 0.00%
: BO0W o

10 Leviton 6673 120V / 60Hz Both 15.3-0.14 178 -0 Mo 0.00%
Lutran GO0V : o

11 DIVA DV-603PG 120V / 60Hz Single way 15.7-1.73 174 - 12 Mo 6.90%
: 60OV o

12 Leviton IP106 190V / 60H= Both 15.3- 31 178 - 21 Mo 11.80%

13 Lutron S-600H-WH 600W Single way 1528 - 0.62 178 - 2 Mo 1.12% 11
120V / 60Hz ’ ’ ’
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Item Brand Model L‘:ﬂ‘:i t'."',‘f;]x Poles Dlir:r:nmgi:g LMR::;:m Fs'l'fuk:t:;'f ?;lruiﬁ:_t:nei?
(in watts) {Unit:mA) {Unit: %)
14 LSE‘ DVCL-153PD mff?”;”;Hz Single way 165-47 178 - 46 No 25.84%
15 L&Eﬂ‘ CTCL-153PD mff?”;”;Hz Single way | 155 -4.69 178 - 46 No 25.84%
16 Levitan 6615-P 120??1&:% Uraﬁi:ﬂgﬁge} 152 -8.32 178 - 94 No 52.81%
17 Levitan 6681 mff?”;”;Hz Both 15 - 0.08 178 - 0 SID';?;I‘;;H 0.00%
18 Lutran D600PHOK | S0 Both 15.5 - 0.09 178 - 0 ol 0.00%

12
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PCB Layout
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Demo Board Photo
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0.1uF/450V
0.22uF/450V
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4.7uF/50V
1uF/16V
2.2nF/630V
100pF/630V
100uF/100V
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10R
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CL21-7.5/10LE-D
CL21-7.5/10LE-D
CL21-7.5/10LE-D
1206
0805
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1206
CB10*20LD
1206
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R4*5.5LE
0805 16
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BOM

25 R7AR7B 1R3 1206
26 R7C 1.6K 0805
27 R8A 68K 0805
28 R8B RXR1 10K 0805
29 R9 200K 0805
30 R10 47R 1206
31 RX1 3K 0805
32 EXR2 1K 0805
Total: 36pcs
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Transformer
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CORE SIZE: EE1310 Material: PC40
Bobbin/PINs: Vertical / 10 pins

Primary inductor: (+-10%) 820uH

Leakage inductor: N/A PIN ]m N1: 89Ts |
Test condition: 1kHz1MV P A 0.3¢*1P*4L
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(kAR (o) (G B ~ N () (k=0 (KB
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M1 & — 10 0.3 1P x 4L 89Ts Ein 2L
H2 4 .5 DA5x 1P x 1L 25Ts 8 2L
Core — EE1310 820uH
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Power Component Voltage Stress

Test condition: 132Vac/60Hz input / 75V, 180mA output

Stead state

Location Max rating (V) Measure De-rating
Q1 600 264 44%
D1 600 272 45%

Transient State

Location Max rating (V) Measure De-rating
Q1 600 264 44%
D1 600 272 45%
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LED Open Protection

Vac _in =120V

Tek S & Stop b Paos: —140.0ms CURSOR
+

- F—————l

4+

M S00ms
CHI1:1 LED, CH4:V_LED

When LED open , the output keeps rising and causing the V,p rising

accordingly. If Vzcd trigger the protected level(2.9V~3.3V), the IC latch
down.
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LED Short Protection

Vac in =120V

Tel ,J"L“_ i Stop i Pos: —140,0ms CURSOR

¥ *Ei

1LL Ef‘f

M S00rns
CH1:I_LED, CH4:V_LED

When LED short , the output level is OV and the Vcs 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)

110Vac input
Class C : Pass
Class D : Pass

PASS ITHD 11.280%

80% BClass C BClass D B Measured
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Conduction EMI (1)
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110Vac/60Hz-L1=> Pass

SPORTON LAB.

110Vac/60Hz-L.2 = Pass

SPORTON LAB.

Data: 21
Level (dBuV)

File: D:\Test datal1045F G #RTT310.EM6 (23)
Date: 2015-03-25 Time: 11:01:04

120,
110

w
=]

=
=]
=

\\ ﬂ W\‘“H"\q
ENS5015_AV
sol 1 T, i
) T T e
. it
10|
nD.DD!) 0.02 0.05 041 015
Frequency (MHz)
Condition: ENS55815_QP LISN-83-89-2815 LINE
Engineer : Parody
EUT : RT731@
Power : 11ev
Mode
Momel
Mome2
Mome3
Momed

Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark

MHz  dBuV dB  dBuV  dBuV dB dB

1 pp 8.e6 81.18 -7.83 89.81 71.18 9.98 ©.02 LINE QP
2 8.11 59.73 -22.98 82.71 49.78 9.93 ©.02 LINE QP

Data: 22
Level (dBuV)

File: D:\Test data\1045F G #RTTI10.EMG (23)

Date: 2015-03-25 Time: 11:03:35
120,

110

w
=]

S
F

r vy Ef[55015_AV

e

I |
| W e

=

10|
nD.l}D!) 0.02 0.05 041 015
Frequency (MHz)
Condition: ENS55815_QP LISN-83-89-2815 NEUTRAL
Engineer Parody
EUT : RT731@
Power : 11ev
Mode
Momel
Mome2
Mome3
Momed
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark
MHz  dBuV dB  dBuV  dBuV dB dB
1 9.92 64.98 -45.02 110.00 54.56 10.48 ©.02 NEUTRAL QP
2 pp 8.6 81.36 -7.65 89.81 71.51 9.83 ©.02 NEUTRAL QP 23
3 8.11 59.66 -23.85 82.71 49.86 9.78 ©.02 NEUTRAL QP
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Conduction EMI (2)
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110Vac/60Hz-L1=> Pass

SPORTON LAB.
Data: 20 File: D:\Test data\1 045F G #RTT310.EMG (23)
12,\Le'\ulel (dBuV) Date: 2015-03-25 Time: 10:59:06
110
L
!\&—h——-._._“_‘_‘_‘_‘_ EN55015_QP
cnld EN55015_AV
U L
P, |
an \\"ﬁ‘\ V™ L ot A b dt b i 4o !
el v " T T M I LR UL e
10
0.150.2 0.5 1 2 5 10 20 30

Frequency (MHz)

Condition: EN55815_QP LISN-83-89-2815 LINE
Engineer : Parody
EUT : RT731@
Power : 11ev
Mode
Momel
Mome2
Mome3
Momed
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark

MHz  dBuV dB  dBuV  dBuV dB dB
1 8.15 39.79 -16.21 56.80 29.84 9.93 0.82 LINE Average
2 8.15 59.41 -6.59 66.00 49.46 9.93 0.82 LINE QP
3 av .17 47.22 -7.94 55.16 37.27 9.93 0.82 LINE Average
4 pp 8.17 58.98 -6.18 65.16 49.83 9.93 0.82 LINE QP

110Vac/60Hz-L.2 = Pass

SPORTON LAB.
Data: 23 File: D:\Test data\1043F REENRT7310.EM6 (23)
120 Level {(dBuV) Date: 2015-03-25 Time: 11:05:40
110
|
&RH EN55015_QP
_ 1 EN55015_AV
U
N
_ VY AR STl -
U
10|
0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Condition: ENS55815_QP LISN-83-89-2815 NEUTRAL
Engineer : Parody
EUT : RT731@
Power : 11ev
Mode :
Momel
Mome2
Mome3
Momed
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark

MHz  dBuV dB  dBuV  dBuV dB dB
1 8.15 40.01 -15.99 56.00 38.21 9.78 ©.02 NEUTRAL Average
2 8.15 59.28 -6.72 66.00 49.48 9.78 ©.02 NEUTRAL QP
3 av 8.17 46.95 -8.21 55.16 37.15 9.78 ©.02 NEUTRAL Average 24
4 pp 8.17 58.97 -6.19 65.16 49.17 9.78 ©.02 NEUTRAL QP
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Radiation EMI

110Vac/60Hz-V=> Pass 110Vac/60Hz-H = Pass

No. 8 Lane 724, Bo Ai Street, Zhubei City, No. 8 Lane 724, Bo Ai Street, Zhubei City,
Hsin Chu Hsien 302, Taiwan, R.0.C. Hsin Chu Hsien 302, Taiwan, R.0.C.
SPORTON LAB. TEL:83-656-9065 SPORTON LAB. TEL:83-656-9065
FAX:03-656-9085 FAX:03-656-9085
Data: 4 File: E:\& 7 datal37 §5\RT7310.EM6 (7) Data: 5 File: E:\ F* datali7 $§\RT7310.EM6 (7)
1%LEVE| (dBuV/m) Date: 2015-03-12 Time: 10:59:53 1,‘},‘,Lwel (dBuVim) Date: 2015-03-12 Time: 11:03:12
90) 90)
8 8
7! 70|
50| 50|
4 CISPR CLASS-B 40 CISPRCLASS-B
30 | 6dB 3 | 6dB
# 3 i e ™ | e
24 H‘ul"‘w“h W \“MMA deip gy dgndraet o, W\M’"M 20 1\\‘\,“,( WW"LM WMMM
1 W 1
A
30 100. 200. 300. 400, 500. 600, 700. 800, 900, 1000 30 100 200. 300. 400. 500. 600. 700. 800. 900. 1000
Trace: (Discrete) Frequency (MHz) Trace: (Discrete) Frequency (MHz)
Cond:l.t:l.on CISPR CLASS-B 16m BILOG ANT 20141111 VERTICAL Condition: CISPR CLASS-B 1em BILOG ANT 20141111 HORIZONTAL
: RBW:1080.800KHz VBW:300.000KHz SWT:©.508sec : RBW:160.808KHz VBW:380.0088KHz SWT:8.588sec
Engineer : Hank Engineer : Hank
Eut : RT7318 Eut . RT731e
Mode : Normal Mode : Normal
Power : AC 116V/66Hz Power : AC 11eV/éeHz
Memo 5-1 : 22@R Memo 5-1 : 22@R
Memo 5-2 : Memo 5-2 :
Limit Over Read CableAntenna Preamp A/Pos T/Pos Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dB  dB/m dB cm deg MHz dBuV/m dBuV/m dB  dBuv dB  dB/m dB cm deg
1 61.04 27.66 30.88 -2.48 52.63 ©.68 6.89 32.38 108 273 Peak VERTICAL 1 131.85 23.01 30.80 -6.99 51.37 1.80 12.58 32.21 200 174 Peak HORIZONTAL
2 61.84 24.17 38.80 -5.83 49.28 ©.68 6.89 32.38 180 273 QP VERTICAL 2 219.15 22.99 36.80 -7.81 56.24 1.29 10.71 32.68 150 188 Peak HORIZONTAL
3 130.88 24.52 30.80 -5.48 48.47 ©0.99 12.64 32.22 160 151 Peak VERTICAL
4 215.27 26.46 30.80 -3.54 45.99 1.28 16.75 32.06 208 130 Peak VERTICAL 25
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