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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

Load: LED Line filter off
Frequency vac [V] Pin [watt] | Vout[V] | lout[mA] [Pout[Watt]| Eff. [%] | PF Value THD
60Hz 90 10.14 71.99 119 897 |1 8449% | 0.9904 717
60Hz 00 10.04 72.03 19 8.57 [895.37% 0.9851 8.45

| |

60Hz 110 10.00 72.09 119 898 |85.79% | 09783 992
60Hz 120 10.00 72.14 120 8.60 | 86.57% | 0.9698 11.47
60Hz 132 10.07 [2.25 120 8.67 [86.10% | 0.9572 13.04

90Vac~132Vac current regulation = 0.83%
100Vac~120Vac current regulation = 0.83%
/. Effiency = 2.08%

Maximum PFC = 0.990

Minimum PFC = 0.957

Copyright ® 2016 Richtek Technology Corporation. All rights reserved. RICHTEMK is a registered trademark of Richtek Technology Corporation.



CONFIDENTIAL

Efficiency

Efficiency
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Power Factor
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Current Regulation
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Load Regulation
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|_out(maA)

150.0
140.0
130.0
120.0
110.0
100.0
90.0
80.0
70.0

Frequency | Vac [V] | Vout [V] [lout [mA]
60Hz 120 6902 | 119.0
60Hz 120 7214 120.0
60Hz 120 7224 | 1200

67
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V_out(V)
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Te m p er at ure (Test Condition: Burn-in 30min. @ Ta=25 C)
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90Vac/50Hz input | Full load output

132Vac/50Hz input | Full load output

RL1 20R 63.9
RL2 20R 64.5
BD1 ABS10 53.4
RL3 300R 342
LX1 2.2mH 51.5
T1-wire EE-1305 57 1
T1-core EE-1305 537
D6 SF26 46 2
Q3 ANGO 62.3
R5A R5B 3R/IBR 51.4

RL1 20R 46.1
RL2 20R 46.0
BD1 ABS10 453
RL3 300R 34.4
LX1 2.2mH 43 4
T1-wire EE-1305 55.1
T1-core EE-1305 02.2
DB SF26 44 8
Q3 4NG0 53.5
R5A.R5B 3R/I3R 48.7

Mains{110Vac) input (at Input peak current is max with S-600P triac dimming)

RL1 20R 56.3
RL2 20R 554
BD1 ABS10 39.3
RL3 300R 53.1
LX1 2.2mH 38.1
T1-wire EE-1305 39.3
T1-core EE-1305 37.5
D& SF26 355
Q3 ANGO 42 1
R5A R5B 3R/I3R 38.2
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Triac Dimmer Compatibility (1)

Brand Model L?::i:v‘:f' Poles LE:;:;:M 2::::;?::1: Bu':ft';rﬁr:is
(Unit:mA) (UDit: %) |
Lutton | TG-600PNLH| G??E’“E}HZ Both 120-0 NO 0.00%
SLE;:;’:L S-600P | G??:EHZ Both 121-0 NO 0.00%
SL:;E:L SELVB-300P 12&??E%Hz {Traﬁixagdgej 1207 NO >-83%
Luton  |DVELV-300P | G‘?\??EEHZ {Traﬁi :;a;" o) 120-6 NO 5.00%
SL:;:::L CTELV-303P 12:}?%&2 {Traﬁiriagdqe] 1207 NO 2-83%
L[';f;“;:‘ DV-600P | :JG\,??E;H ] Both 120-0 NO 0.00%
Leviton PRIOG 12(]?:{3?;"'[;'_'2 Single way 121-0 NO 0.00%
Leviton 6673 - G?:??E;HZ Both 121-0 NO 0.00%
Leviton IPI06 - E’?EEHZ Both 120-3 NO 2 50%
Lutron S-600H-WH 121:]?:‘3??[;H2 Single way 120-0 NO 0.00%
Leviton 6681 - D??EHZ Both 120-0 NO 0.00%
Lutton | D-BOOPH-DK | D??EHZ Both 121-0 NO 0.00%
TOSHIBA | DGO022H 200W Both 120-3 NO 0.03% "
100V/60HzZ
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Triac Dimmer Compatibility (2)

CONFIDENTIAL

Led current . - Brightness
Brand Model L?: ::v‘:;( : Poles Range ':;f:;::"ng duty min
i (Unit.mA) (Unit; %)
s00wW o
KUEI LIN unknow 110V/60Hz Both 120-0 NO 0.00%
DIING 800w o
CHUNG DC-308 110V/60Hz Both 120-4 NO 3.33%
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Transformer

Bottom View

CORE SIZE: EE-1305 Material: PC40 PIN 1
Bobbin/PINs:  Vertical/ 10 pins I

Primary inductor: (+-10%) 1800uH
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PIN 10

9 WINDING TABLE: (i&545#)

N2: 1227 Winding No. PIN Wire & Wire & Copper Turns Winding Type | Tape Layer
0.279*1P*6L (%831 (Fhfiz) (FFE x fB x B&) (B (fRiR =) (BHER)
5 e Bobbin
N1: 78T
0.25*1P*3L N1 9 -5 0.25x 1P x 3L 78Ts o 1L
9 N2 52 0.27 x 1P x 6L 122Ts Tia 1L
6
N3: 35T N3 6 7 0.15x 1P x 1L 35Ts T 2L
0.159*1P*1L
| Core — EE1305 1800uH
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PCB Layout

TOP Layer BOT Layer
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Demo Board Photo

.,_:ﬁ ¥

ﬂwr

=) “\R4A R4B
& 'mri

:
|~v=‘* «f ]e
RIA (g 201 RZBI !ﬂ a b«)“ 3

Fwom 3 ll -

-

@ @ o .

Rio e °~”-“.
L -

PCB No : PCB021_V1

16

Copyright ® 2016 Richtek Technology Corporation. All rights reserved. RICHTEMK is a registered trademark of Richtek Technology Corporation.




BOM

CONFIDENTIAL

F1
VR1
RL1, RL2
CX1
BD1
RX1
RL3
LX1
CF1, CL2
10 R1A
11 R1B

© 00 N O 0o & W N P

12 R1C

1A/250V
TVR10431
200hm
47nF
TB6S
4.3kohm
3000hm
2.2mH
0.22uF
1Mohm
68kohm
100kohm

Fuse-5MM
VR-10-7.5MM
R2W-5MM
CAP-12.5x6-10MM
TBS
R2W-5MM
R2W-5MM
L-8-5.0MM
CAP-5x10MM
1206
1206
0805 17
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BOM
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13
14
15
16
17
18
19
20
21
22
23
24

D1A, D1B, D2, D5
01
C1
R2A
ZD1
Q2
R2B
EC1
IC1
C2
R4B
R6

1N4148
2N3906
1uF
511kohm
22V
01NG60
10ohm
4.7uF
RT7310
1uF
2490hm
2.55kohm

D-SOD123
SOT23
0805
1206
D-SOD123
TO-92
0805
EC-5SMM
SOT-236
0805
0805

0805 18
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BOM
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25
26
27
28
29
30
31
32
33
34
35

Total: 36pcs

R5A, R5B
Q3
T1
R7
R8
R9
C5
D6
EC2, EC3
C4
R10

3ohm 1206
04N60 TO-251
EE-13 EE-13
62kohm 0805
8.66kohm 0805
51ohm 1206
100pF 1206
SF26 Diode4-P4.5
56uF/100V EC-10
2.2nF 1206
200kohm 1206
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Power Component Voltage Stress

Test condition: 132Vac/60Hz input / 72V, 120mA output

Steady state

Location Max rating (V) Measure De-rating
Q1 600 433.8 72.3%
D1 400 221.2 55.3%

Transient

Location Max rating (V) Measure De-rating
Q1 600 434 72.33%
D1 400 223 55.75%
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LED Open Protection

Vac _in =110V

CH1:V-ZCD, 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. The OVP level is 88.9V.
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LED Short Protection

Vac _in =110V
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CH1:1_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)
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80%
70%
60%
50%
40%
30%
20%
10%

0%

@ Class C mClassD -

B Measured

3 57 911131517192123252729 3133353739

110Vac input
Class C : Pass
Class D : Pass
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EMI (Conduction)

110Vac/60Hz-L1=» Pass 110Vac/60Hz-L2 =» Pass

1200 dBu¥ 1200 dBwY
Limit: — Limit: —_
AVG: —_ AVG: —_

50

50 \ ———
\

0.0 0o

0.009 [MHz) 30000 0.009 [MHz) 30,001
Site B5 Phase: L1 Temperature: 265 (0 Site B Phase N Temperature: 26 (
Limit: (CE)ENS5015_QP Power:  AC 110V/60Hz Humidity 59 % Limit: (CE)EN55015_QP Power:  AC 110V/60Hz Humidity: 59 %
EUT: LED AirPressure: 983 hpa EUT: LED AirPresswre:  983hpa
M/N: RT7310 DL MN: RT7310 DL
Note: Note:

i Readin Measure-
No. Mk Freq. ngfel?g Factor Mema;l:tre- Limit Over No. Mk, Freq. Leve\g Factor et Limit  Owver
MHz dBuV B dBuV dBuY dB  Detecor  Comment MHz dBuv dB dBuV dBu @B Detector  Comment

0.1300 4041 964 5005 6600 -1595 QP
0.1500 2258 964 3222 5600 -2378 AVG
* 01850 4002 964 4066 6426 -1460 QP
0.1850  28.80 0964 3844 5426 -1582 AVG
03003 3549 964 4513 5999 -1486 QP
03003 2001 964 3055 4000 -1944 AVG
05149 2375 963 333 9600 -2262 QP
0.5149 6.66 963 1629 4600 -2971 AVG

0.1300 40797 965 35042 G6.00 -1558 QP
01500 2243 985 3213 56.00 -2387 AVG
01839 4042 965 35007 6431 -1424 QP
01839 2978 985 3943 5431 -1488  AVG
04179 3330 964 4294 5749 1455 QP
04179 1985 964 2049 4749 -1800 AVG

| | | o] M —

@l — @] o] e e | —
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EMI (Radiation)
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110Vac/60Hz-V=> Pass

No. 8 Lane 724, Bo Ai Street, Zhubei City,
Hsin Chu Hsien 382, Taiwan, R.O.C.
TEL:03-656-9065

SPORTON LAB.
FAX:03-656-9085
Data: 9 File: E\ & datali7 $\RT7310.EM6 (9)
1nnLevel (dBuVim) Date: 2015-05-26 Time: 17:22:35
90|
80
60
%0 CISPR CLASS-B
[ 6dB
U T 5 ‘
Ol L T Y O T T o
10
30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000

Trace: (Discrete)

Frequency (MHz)

Condition: CISPR CLASS-B 1@m BILOG ANT 206141111 VERTICAL
: RBW:100.0@KHz VBW:300.800KHz SWT:@.5e0sec

Engineer : Lucke

Eut : RT731@
Mode : Normal
Power : AC 118V/68Hz
Memo 5-1 : 72V/12@mA
Memo 5-2 :
Limit QOver Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuV dB dB/m dB cm deg
1 65.89 26.24 30.00 -3.76 52.53 0.80 6.84 32.32 100 198 Peak VERTICAL
2 90.14 26.33 30.00 -3.67 51.63 0.92 9.2 32.23 100 256 Peak VERTICAL
30 110.51 360.14 30.00 ©.14 52.32 @.98 12.35 32.26 100 132 Peak VERTICAL
4 110.75 24.94 38.680 -5.06 47.12 ©.98 12.35 32.26 106 132 QP VERTICAL
5 147.37 26.59 38.60 -3.41 50.70 1.1@ 11.45 32.16 100 188 Peak VERTICAL
6 218.18 26.44 30.00 -3.56 46.32 1.30 10.72 32.07 100 91 Peak VERTICAL

110Vac/60Hz-H = Pass

SPORTON LAB.

No. 8 Lane 724, Bo Ai Street, Zhubei City,
Hsin Chu Hsien 362, Taiwan, R.O.C.
TEL:03-656-9065

FAX:083-656-9085

Data: 8 File: E\# F data\i/ $5\RT7310.EM6 (9)

1nnLevel (dBuV/m)

Date: 2015-05-26 Time: 17:18:09

8

@
=1

~
r=]

@
=1

o
=]

40 CISPR CLASS-B
-6dB
= 2 st o
20| LR, RPN T PR PN o e
<4 w R L T MR T v
10|
30  100. 200. 300. 400. 500. 600. 700. 800. '900. 1000
Frequency (MHz)
Trace: (Discrete)
Condition: CISPR CLASS-B 18m BILOG ANT 26141111 HORIZONTAL
: RBW:106.008KHz VBW:306.000KHz SWT:0.588sec
Engineer : Lucke
Eut : RT731e
Mode : Normal
Power : AC 11eV/6eHz
Memo 5-1 : 72V/128mA
Memo 5-2 :
Limit  Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB dBuV dB dB/m dB cm deg
1 185.66 27.82 30.00 -2.18 53.51 ©.96 11.82 32.26 100 183 Peak HORIZONTAL
2 148.34 24.11 30.00 -5.89 51.8¢ 1.16 11.36 32.15 100 183 Peak HORIZONTAL
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