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1. WENER

ZIRE AT —FP A T PN8313 150V/20mA #3444 FF £ ik, A% TAF AR R X R LIS K E A
REMI# R . &K EMRES, BOM B, A& LED ITHAS. 4234, BRI F A4,

FIRE AT RER, WRHAS BN, BOM K, T/EE A4 PCB LAYOUT F 445k #.

VAT Az iR LA K

2. WIRHASE

RSN B A

B #iE 475 | Min | Typ | Max | Unit &iE

oW /E Vin 176 | 230 | 264 \% 50Hz

il Y Vout 150 | V

#r IR lout |19.95| 21 |22.05| mA

W E Pout 3 w

% % n 88 % CV=150V

IAEIRE Tamb 0 25 80 C IR ERIE
Powercn .
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3. wRRERH:

o PN8313

33K /AW £5% 910K 1/4W +5%

FR1 __ DB1 5 —NC GND 4
T N\ MB6S
10R/1W L1 6 —NC FB 3
4 2 VY = 7 2
, SW VDD 2 R51
0510 1mH 10K 1/4W £5%
& SW Cs 1
N m ——C1 4.7u/25V
-
L2
CI:: i - A - LED+
) U400V Ce2 —T° Rz st
2.2uF/4 / Y s ’ RS5
2.20/400% 12 O 1/4W 1% z DI ——Ce3 1M 1/4W £5%
ES1y  2-2uF/200V
! - LED-
Note: E4k&%L BOM 2%
Power_n 3
S ar Life Filt: 3716
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4.  wEIGA

W% A 7 RS1. RS3, RS3AHZCSH/E W [, “TillidBhsea KA ka9 w/E, LEDA AT, #rd b
Ak, AERSL. RS369bfl, T LEDF AT 94 h & /E, ZCSit o Ry £ A3V, Fib
Bl RS1. RS B & lo#) & i %,

34 PN8313 AR E K FHET, LA B OTP RIFHiS RN BF), DIIRPEANZL,;

ZIRh LA LED 4234 . Ry ek, 4 LED X AR B, AABFHANITREX LI
IR R,

5. PCB LAYOUT

PCB AL:@ @ik LY, @ LEM, 402 10Z, £44 FR-4. PCB A4 20mm, /& 1mm. 755 %
4 CLASS2,

Poweron Four Lif
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0. Bill of Materials

F5 | S T2 AR AR5 HERT | #F | &2

1 Cel o, iR, 2 400V/2.2UF 6*12 1

2 Ce2 o, 7 2 400V/2.2UF 6*12 1

3 Cc1 kR 4.7uF/25V 1206 1

4 Ce3 w1, A W, 200V/2.2uF 6*12 1

5 D1 Beik AR A ES1J SMD 1

6 FR1 | R4 /& el | 10R/1IW 1W 1

7 BD1 | Mk 4 AR MB6S SMD 1

8 Rsl | M)} & e 910K 1% 0805 1

9 Rs2 LA 12R 1% 1206 1

10 Rs3 | K H L 3BK 1% 0805 1

11 Rs4 | b} d e 910K 1% 0805 1

12 Rs5 LR 1M 5% 0805 1

13 L2 o, EE8.3 25mH 3+3 1

14 L1 &30, R 1mH 0510 1

15 Ul IC PN8313 SOPS8 1
Power\on 3

Tour ‘f{fz Wiig: 5/16
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7.  EEBZE

SETER B2 EES .3 5K, 3+3
EE83 , 313
30 80M
25N
PIN 1~
N1 o Ul
/]
! g 5
ol =@
o
1c ] o] (e}
“START” PING
o \
A
S8R5
gl | AE | &R KA KAz B4 | BT ik
N1 1 3 O 0.1mm 504 2TS k12 B
b S
1) 2, 4, 56 i
2) 13| 3B AE: 25mH +4% (10KHz,1V);
3) AM—RBBEHGEA, RSN,
4) FEAZIZS.
Poweron
Poar Life Uit 6/16
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8.  WRM A TEEK

1) Input power when LED short

Input Power 176V 230V 264V

Pin(W) 0.056 0.090 0.112

Input Power When LED Short

=
=
[\N]

Input Power(mV)

el
0.04 T T T
176 196 216 236 256
Vac(V)
2) Input power when LED open
Input Power 176V 230V 264V
Pin(W) 0.075 0.090 0.125

Input Power When LED Open

N //

0.08

0.06 T T T
176 196 216 236 256

Input Power(mV)

POWeron ... /4
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3) &HAEERE fRALE
i R (mA) Max.-Min. | ZHpkE
## (Vo)
176Vac 230Vac 264Vac
150 21.766 21.24 21.25 0.516 +1.2%
140 21.64 21.33 21.35 0.29 +0.65%
120 21.677 21.492 21.54 0.137 +0.32%
100 21.82 21.676 21.749 0.071 +0.17%
Max.-Min. 0.348 0.506 0.589
GES1E-33 +0.43% +1.04% +1.19%
4) Efficiency
Note: A &F fi S CVAEAXAEILED fi &
K HF (%)
(Vo) 176Vac 230Vac 264Vac
160 91.47% 89.32% 87.53%
150 91.30% 88.60% 87.07%
140 90.98% 88.48% 86.44%
Efficiency
92.00%
91.00% - ——176Vac
90.00%
=230V
89.00% — o
— -
28.00% 264Vac
87.00% —y
86.00% -
140 150 160
Load(V)
5) Startup
I
Powerom .
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Figure 2. VIN = 264VAC, startup

Figure 1. VIN = 176VAC, startup

= CERE-L G/l e e -
Ll r._ J : ? q u _/ = i
o g oo = /4
looml 125k 10us/div T 1] 75 3R CE I N I R I N EE N R T ] '[E;‘!E\r_-_'
i ass e L
W oBLBY sl ik Ml L \"‘:'“ :\é?ﬁ'h e ey e o
Drain- CH1 100v/div Drain- CH1 100Vv/div
VDD-CH2 10v/div VDD-CH2 10Vv/div
Vo-CH3 50v/div Vo-CH3 50V/div

5ms/div(10us/div zoom1)

5ms/div(10us/div zoom1)

6) Power off

Figure 3. VIN = 176VAC, power off

Main 0 1,75 M

Figure 4. VIN = 264VAC, power off

[CHEL

100ms/thy 100/ chy
L S, 1 \
= e — fm_—_—_—__
mg} EIH f) 36, 64T IkHz Maxf G2} BBv
Max(C1) eIV Freg(C1) 694144k Max((2) 31.50 ¥ MarlC3) 151.8 ¥

Drain- CH1 100Vv/div Drain- CH1 100Vv/div
VDD-CH2 10V/div VDD-CH2 10v/div
Vo-CH3 50V/div Vo-CH3 50V/div

100ms/div(5ms/div zoom1) 100ms/div(10ms/div zoom1)
Power\on :
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7) Operating waveforms

DER-8313-14-022

Chipown

Figure 5. VIN = 176VAC,

Figure 6. VIN = 264VAC,

,. T A i VN FEE TR M oS URRERS s C R

\f' e \/\f N/ ‘?\x’/ v/ M/b\

.,.-_...‘,._~___,...-.4...:r~..._.‘: o .C"_'F:"_' e e e

f\/\f\ ;\n f'\ ;\f \/ \,’ \z/“\,e

i

.r‘\

Mo cl} 1;5:1“ Froa(t1) N.0TEHr M) 2850V Maxd ) R m f;‘l’M FreqC1) B5e M) B0V Ml B3} Bl
Drain- CH1 100v/idiv Drain- CH1 100v/div

VDD-CH2 10v/div VDD-CH2 10v/div

Vo-CH3 50V/div Vo-CH3 50V/div

lo- CH4 20mA/div lo- CH4 20mA/div

5ms/div(20us/div zoom1)

5ms/div(20us/div zoom1)

8) LED Short Protection

Figure 10. VIN = 264VAC

Figure 9. VIN = 176VAC

A

Zoom! ;B2 K Tooml © 6,25 K GOt
Ma cl} g‘):&: Freall:1) 127.56108H M G2} nav (L3} 3av m%}! ﬁmlﬂ FrogC1) 152 4390k M) HooW Max{C3) 30V
Drain- CH1 100v/div Drain- CH1 100v/div
VDD-CH2 10v/div VDD-CH2 10v/div
Vo-CH3 50V/div Vo-CH3 50Vv/div
lo- CH4 20mA/div lo- CH4 20mA/div
10ms/div(50us/div zoom1) 10ms/div(50us/div zoom1)
Power‘n
ow Life -
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9) LED Open Protection

DER-8313-14-022

Chip

own

Figure 11. VIN = 176VAC

Figure 12. VIN = 264VAC

A 7'.1:'___ J S
.. Toomi = 125 K 100w/ dry Tooml 2 12.5 K 1000t
o ] b g S T g o - g S I':th ‘:

r HA/ _w../-fw 3

W : -

i By FioalC1) 401998 Mn{C2) @ny Maxi(3) 152.0 ¥ m{%“! ggﬁ Mae2) 61,0V
Drain- CH1 100v/div Drain- CH1 100Vv/div
VDD-CH2 10V/div VDD-CH2 10Vv/div
Vo-CH3 50V/div Vo-CH3 50V/div

lo- CH4 20mA/div lo- CH4 20mA/div

10ms/div(100us/div zoom1)

10ms/div(100us/div zoom1)

Poweron . ..
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9. W& EMI X
1) #FR&K
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ol R St S L AR 9% 0% % ENS5015 _CE_Mains_ClassB 49X 47 ,

Limit: EN55015_CE_Mains_ClassB

Power: AC 220V/50Hz

R&S Receiver

REW 9 kHz
Att 10dB MT 1s PREAMP OFF Edit Peak List (Final Results) |
FREQUENCY 30.0000000 MHz I Tracel: EN55015_QP.LIN Trace2: ENS55015_AV.LIN
SGL LEVEL QPK 32.80 dBpv Trace/Detector |Frequency | Level dBp¥ DeltaLimit =]
. . . . . 1 2 Average 9.0000 kHz 66.29
50 .10» 20 30 40 S{IJ ?0 70 20 90 100 115 2 Average 20.6000 kHz 44.65
[imft EhedRo kHz PASS|1 Mz 10 MHz o 7 5000 kN 36 20
Line ENG5A15_AV | PASS] verage : z :
Tdr il o claale g pla e 2 Average 206.0000 kHz 29.20 -25.20 dB
100 dB,].uch- CNDORE o —S L aT=r=]
H 111 2 Average 270.0000 kHz 28.91 -23.66 dB
6de | 80 dBuv— L 1 Quasi Peak 406.0000 kHz 39.90 -18.79 dB
1 Quasi Peak 542.0000 kHz 40.43 -15.57 dB
él‘::( 2 Average 674.0000 kHz 28.30 -17.70 dB
IAY 1 Quasi Peak 1.2700 MHz 35.56 -20.44 dB
Clrw 2 Average 1.4860 MHz 279.77 -18.23 dB
gy
PG i -
| MW 1 Quasi Peak 3.0760 MHz 42.14 13.86 dB
T ._wj“_} 2 Average 5.4120 MHz 37.43 -12.57 dB
= 2 Average 10.0000 MHz 41.31 -8.69 dB
sGL 2 Average 17.6240 MHz 22.86 -27.14 dB
- — 1 Quasi Peak 30.0000 MHz 32.80 -27.20 dB =
Start 9.0 kHz Stop 30.0 MHz

Insert Frequency Delete Frequency Sort by Delta Limit |

Limit: EN55015_CE_Mains_ClassB

Power: AC 220V/50Hz

R&S Receiver

REW 9 kHz
ALH 1075 MT 1= EREAMEXOFF i
FREQUENCY 17.6240000 MHz | Tracel: EN55015_QP.LIN Trace2: EN55015_AV.LIN
SGL LEVEL AV 28.56 dBpV Trace/Detector |Frequency | Level dBpv DeltaLimit =
T T T T v T ] 2 Average 9.0000 kHz 68.19
50 10 20 30 40 50 &0 70 g0 90 100 115
Limit F"ledﬁo kHz P’f‘ssi 1 MHz 10 MHz 2 Average 21.8000 kHz 42.80
line EN555015_A\.|' PASS 2 Average 67.4000 kHz 40.89
T 100 dﬁhﬁc‘% t;;‘g;i{}if_s SH—PASS 2 Average 198.0000 kHz  39.74 -14.89 dB
1111 2 Average 402.0000 kHz 37.49 -11.31 dB
6dB | 80 dBpV— l ' 1 Quasi Peak 446.0000 kHz 45.54 -12.00 dB
2 Average 538.0000 kHz 36.74 -9.260 dB
éll:: ) 1 Quasi Peak 870.0000 kHz 45.20 -10.80 dB
2AY 1 Quasi Peak 1.2580 MHz 46.20 -9.80 dB
Clrw 2 Average 1.2620 MHz 33.60 -12.40 dB
2 Average 3.0600 MHz 37.20 -8.80 dB
1 Quasi Peak 3.2960 MHz 44,59 -11.41 dB
1 Quasi Peak 10.0000 MHz 44.56 -15.44 dB
SGL 2 Average 10.0000 MHz 41.74 -8.26 dB
- — 2 Average 17.6240 MHz 28.56 -21.44 dB |
Start 9.0 kHz Stop 30.0 MHz
| Insert Frequency I Delete Frequency Sort by Delta Limit I

FELHHHTX  KITE 21—1 5 8 #

8/F Chuangyuan Hall, 21-1 Changjiang Ro
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2)RE Test

Profile: 2014.03.27 Page No.: 19

Engineer: Barlow

Site: AC2 Time: 2014/03/27 - 11:40

Limit: CISPR15_RE(3m) Margin: 6

Probe: AC2_10M(30-1000M)20130511 Polarity: Vertical

EUT:PN8313 Power: AC 230V/50Hz
Note: 1#
a0
70
&0
50
7 40 stimsemstiseassmeniy
e e e e e e e o o o o o o o
2B
E
10
]
-10
-30
0 100 300
Frequencyh{Hz)
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe | Cable | Amp |AntPos |Table Pos| Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuv/m) | (dB/m) | (dB) | (dB) (cm) (deg)
1 30.810 27.925 3.804 -12.075 40.000| 17.662| 6.459| 0.000 0 0 PK
2 * 36.548 30.306 8.624 -9.694 40.000| 15.182| 6.500| 0.000 0 0 PK
3 96.488 26.122 4.720 -13.878 40.000( 14.581| 6.821| 0.000 0 0 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.

2."*" means this data is the worst emission level.

3. Measurement Level = Reading Level + Factor(Probe+Cable-Amp).

Powerom . .

FELHHHTX  KITE 21—1 5 8 #
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Profile: 2014.03.27 |Page No.: 20

Engineer: Barlow

Site: AC2

Limit: CISPR15_RE(3m)

Probe: AC2_10M(30-1000M)20130511

Time: 2014/03/27 - 11:42

Margin: 6

Polarity: Horizontal

EUT: PN8313 Power: AC 230V/50Hz
Note: 1#
a0
0
&0
50
7 40 stetarnieattpe
e e e e e e o o o o o o o o o o
&30
T b 3
=20
10
]
-10
-an
a0 100 300
Frequencyh{Hz)
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe | Cable | Amp |AntPos |Table Pos| Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) | (dB/m) | (dB) | (dB) (cm) (deg)
1 * 30.371 28.001 2.143 -11.999 40.000| 19.403| 6.455| 0.000 0 0 PK
2 33.746 25.741 0.167 -14.259 40.000( 19.093| 6.481| 0.000 0 0 PK
3 101.651 19.516 1.595 -20.484 40.000| 11.076| 6.845| 0.000 0 0 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessatry.

2."*" means this data is the worst emission level.
3. Measurement Level = Reading Level + Factor(Probe+Cable-Amp).

Powerom . .
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3) EFT Test

Electrical Fast Transient/Burst Measurement Results

Test Site TR2 Temperature 26°C

EUT: PN8313 3W Humidity : 48%RH
M/N: Barometric Pressure  (101.3kPa
S/N: Input Voltage: 230V,50Hz

Test Mode: |Normal operation

Standard: EN 55024: 1998+A1: 2001+A2: 2003, IEC 61000-4-4: 2004

Measurement|[X] Immunity Test System (M/N: EMCPro) (Cali. Due Date: 2014.03.26)
Equipment: |[] CCL (M/N: CCL) (Cali. Due Date: 2014.03.26)

Input a.c. power ports (Tr/Th: 5/50ns, Repetition Frequency: 5kHz)

Inject .. | Test Level| Test Duration | Inject [Performance|Test Result :

. Polarity o o Result| Observation
Line (kV) (second) |Method| criterion criterion

L + 0.5 60 Direct B A Pass Note

L - 0.5 60 Direct B A Pass Note

N + 0.5 60 Direct B A Pass Note

N - 0.5 60 Direct B A Pass Note
L+N + 0.5 60 Direct B A Pass Note
L+N - 0.5 60 Direct B A Pass Note

Input a.c. power ports (Tr/Th: 5/50ns, Repetition Frequency: 100kHz)

Inject . |Test Level| Test Duration | Inject |Performance|Test Result :
. Polarity o o Result| Observation
Line (kV) (second) [Method| criterion criterion
L + 0.5 60 Direct B A Pass Note
L - 0.5 60 Direct B A Pass Note
N + 0.5 60 Direct B A Pass Note
N - 0.5 60 Direct B A Pass Note
L+N + 0.5 60 Direct B A Pass Note
L+N - 0.5 60 Direct B A Pass Note
Note: There was no change compared with initial operation during the test.
Power‘n .
Tour Life Bii: 15/16
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4) Surge Test

Surge Immunity Test Results

Test Site TR1 Temperature 26°C

EUT: PN8313 3W Humidity : 48%RH

M/N: Barometric Pressure 101.3kPa
SIN: Input Voltage: 230V, 50 H

Standard: EN 55024:2010; IEC 61000-4-5:2005

X Immunity Test System (M/N: EMCPro) (Cali. Due Date: 2014.03.26)
[] Coupler/Decoupler Telecom Line (M/N: CM-TELCD) (Cali. Due Date: N/A)
[ 1 Coupler/Decoupler Signal Line (M/N: CM-1/OCD (Cali. Due Date: N/A)

Measuremen
t Equipment:

Input a.c. power ports [Tr/Th: 1.2/50us (8/20us)]

Inject Polarit| Angle |Test Level | Test Interval |Performance| Test Result .
Line y |(degree)| (kV) (second) criterion criterion Result |~ Observation
L+N + 0 0.5 60 B A Pass Notel
L+N - 0 0.5 60 B A Pass Notel
L+N + 90 0.5 60 B A Pass Notel
L+N - 90 0.5 60 B A Pass Notel
L+N + 180 0.5 60 B A Pass Notel
L+N - 180 0.5 60 B A Pass Notel
L+N + 270 0.5 60 B A Pass Notel
L+N - 270 0.5 60 B A Pass Notel
Notel: There was no change operated with initial operating during the test.
|
I’MI'UI Tour é&‘z i 16/16
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