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1. Scope:
For LED Used Only.

2. Input & Output characteristics:
2.1. Input characteristics:

Test item Min. Nor. Max. Unit Test conditions

Rated input voltage 100 — 240 \Y

Input voltage range 90 — 264 V

Input current 1 — — 1.00 A | Vi=110V@ Nom. output current

Input current 2 — — 0.41 A | Vi=220V@ Nom. output current

Inrush current 1(Cold) — — 30 A | Vi=110V@ Nom. output current

Inrush current 2(Cold) — — 60 A | Vi=220V@ Nom. output current

Rated input frequency 47 — 63 Hz

2.2. Output characteristics:
Test item Vol Unit Test

Rated output voltage 1%66 - - v | conditions

Output voltage _ _ % _

Accuracy

Min. output current 2000 - - mA -

Max. output current 3600 - - mA -

Ripple & Noise(R&N) 2500 - - mV | See2.2.1

Load effect — - - % | See2.2.2

Source voltage effect — - - % | See2.2.3

Temperature | Voltage | £0.05 — — | %/C See2.2.4

effect R&N — — — | /T

Drift Voltage — — — % See2.2.5
R&N — — — — — - - %

Max. turn-on time 950 mS | See2.2.6

Max. rise time 55 mS | See2.2.7

Min. maintain time — mS | See2.2.8

Overshoot(turn-on) 10 % See2.2.9

Overshoot(turn-off) 10 %

Overshoot(load effect) - %

transient recovery See2.2.10

time(load effect) - us

Max. capacitive load - — uF | See2.2.11

Notes:

2.2.1. It shall use an oscilloscope with 20MHz bandwidth to measure the ripple & noise and
parallel with a 50V/47uF elec-capacitor and a 0.1uF ceramic capacitor at the end of the
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output cable, the value is peak to peak . Load must be isolated from the ground of the power
source.

cl CZ2
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Figurel

2.2.2. Load effect=(VoI- VoIl )/ VoI *100%,
Measure output variation at Vi=220V and the output current change from normal output
current to max. output current.
Vi:  Input voltage;
Vo I: Value of output voltage at normal output current;
Voll: Value of output voltage at max. output current;
2.2.3. Source voltage effect=(Vo I - VoIII)/ VoII *100%,
Measure at normal output current and the input voltage change from 90V to 264V,
Vo I: Value of output voltage at Vi=90V,
VolIl: Value of output voltage at Vi=240V,
VoIll: Value of output voltage Vi=264V.
2.2.4. Temperature effect=(A-B)/C/ A2 T*100%,
Measure output voltage and R(ripple)& N(noise) at Vi=220V and normal output current,
change the environmental temperature form 0°C to +40°C within 8 hours.
A: min. value of the output voltage or R(ripple)& N(noise),
B: max. value of the output voltage or R(ripple)& N(noise),
C: value of the output voltage or R(ripple)& N(noise) at 25°C.
AT=Ta-Tb
2.2.5. Drift =(D-E)/F*100%
Measured at Vi=220V and normal output current, keep the environmental temperature from
+24°C to +26°C within 8 hours,
D: min. value of the output voltage or R(ripple)& N(noise),
E: max. value of the output voltage or R(ripple)& N(noise),
F: the value of the output voltage or R(ripple)& N(noise) after operating half an hour.
2.2.6. Measure at Vi=220V and normal output current.
Ton=t3-t1; See figure2
Ton:max.turn on time of getting stable output voltage;
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t1:time of input power on;
t3:time of getting stable output voltage.
2.2.7. Measure at Vi=220V and normal output current.
Tr=t3-t2; See figure2
Tr:rise time of getting stable output voltage after power on;
t2: time of getting 10% stable output voltage after power on.
2.2.8. Measure at Vi=220V and normal output current.
Td=t6-t5;see figure2
Td: fall time of output voltage after power off;
2.2.9. Measure at Vi=220V and normal output current.
Tm=t5-t4; See figure2
2.2.10. Measure the variation and recovery time of the output voltage at Vi=220, the output

current change from 50% max. output current to 75% max. output current, di/dt=0.1A/uS,
See figure3
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2.2.11. The SMPS should be able to power up and operate stably when parallel some
capacitors with the DC output, the capacitive load only be used to check stability of SMPS,but
should not be used to test ripple & noise .

3. Efficiency:

Test item Min. Nor. Max. Unit Test condition
Efficiency 1 85 - - % 110V max output current
Efficiency 2 86 - - % 220V max output current
4. Protection characteristics:

4.1. Input protection characteristics:

Test item Min. Nor. Max. Unit Test condition
Input fuse — 3.15 — A Fuse:T3.15AL250V
Input under-voltage . . . vV N/A
protection
Input oyer-voltage . . . vV N/A
protection
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4.2. Output protection characteristics:

. . Test
Test item Vol Unit condition Result
current Nor. | — A single Auto-recovery
protection [ vax. | — A output
Min — V
Over- 220Vac&
voltage Nor. | 43 v Max Auto-recovery
protection | pmax | — v output
current
Short protection | OK — | 264Vac | Auto-recovery
5. Safety & Reliability:
Test item Min Type Max Unit Test condition
Input -Output — 4000 — V| DC rms, 5mA,60S
Hi-pot Input -Ground — — — \Y
Output -Ground — — — V
nsulati Input -Output 50 - - MQ | 500VDC
nsulation
resistance Input -Ground — — — MQ
Output -Ground — — — MQ
Leakage current — 0.25 mA | Input 220Vac
Safety standard: GB8898-2003
:‘MIL-HDBK-217F
MTBF >30000Hours | 2ndard:MIL-HDB
Condition: 25°C, Vi=220V,nom. output current
6. EMC & RoHS:
Test item Standard Test level
. EN61000-3-2
Harmonic current EN61000-4-7 CLASSC
Voltage fluctuations& EN61000-3-3 _
flicker
ESD EN61000-4-2 Air:+8kV;Contact:+4kV;
Radiated immunity EN61000-4-3 3Vv/m
EFT/B EN61000-4-4 Input to Ground:0.5Kv,Tr/Th=1.2uS/50uS;
Surge EN61000-4-5 Input to Ground:0.5KkV,
g CNS 146765 Tr/Th=5uS/50nS,5kHz;
Conducted immunity EN61000-4-6 0.15~80MHz,3Vrms,80%AM(1kHz)
Voltage dips & short
Interruptions & EN61000-4-11 .
voltage
variations immunity
Conducted emissions ENS5015 —
CNS 14115
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Radiated emissions GB13837 2003
RoOHS RoHS2002/95/EC SMPS will be RoHS in mass production
Conducted E mission Measurement
File :F P02 5012 [ata #5 [ ate: DOVO7H0 Time: 10019713
0.0 dEuv
Qp- -
"'3"|I, AVE:
'Idll:'w. :F
Vg gl I i I
L iy |
i M k
“"*-r.l:"'.u.h,lﬂ [ "Lh"‘ldfl'l _‘III.II.""‘I*"‘_I_L‘Hwm.-.u.___..‘r i "FPJJ"'“-'“UI rl-. II“I ||| |M‘#‘ 1 -
Ty + L P LT f . 1 Il |I . 1
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20 Ty lil'l"'q.‘-'r"-'l‘l ] | gt ‘III-._
l\."w.i'r'mn [
40
0.009 [MHz) 0000
Site site # Fhase: N Temperature: =€
Limit: EM55014 Conduction QF Fower: AL 230050 Hz Hurmidity: G0 %
EUT:
M LHP100-536-01
mMode: OR
Mote:
Reading Correct  Measure-
Mo, Mk Freq.  Level Factor  rnent  Limit  Ower
hH= dBuns dB dBuvs dBuy dB Detectaor Comment
1 * g.0620 44 60 1016 5476 GO.00 -524 zP
2 g.0620 31.00 1016 4116 a0.00 -8.84 AN G
3 271420 44 50 5.00 53.50 G0.00 -G.50 P
4 271420 34.80 59.00 43.80 A0.00 -6.20 ANG
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Conducted E mission Measurement
[ ate: CEWOITHAOS

File :FPO25012 [ ata :#5
0.0  dBuwV

Time: 1W25/23

-40

0.008 MHz] 30.000
Site =ite #1 Phase: Ly Temperahire: &
Limit: EMS5015 Conduction QF FPowsar:  AC Z30WS0HZ Humidib: &0 %
EUT:
Mt LHP100-536-01
Mode: OM
Mote:

Reading Correct  Measure-
Mo. Mk Freq.  Level Factor  ment  Limit  Over
hiHz dBuS dB dBuYf dBu dB Cretector Comment

1 % 271460 43.60 9.00 5260

60.00 -7.40 QaF

2 271460 33.00 §.00 42.00

50.00 -8.00 AVG
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Surge Test Recorder Data

Surge Immunity Test

Applicant: Tokgawa Technology Limited

EUT: LED Streetlight Power Supply LT LHP100-336-01
Cperation Mode: ON Input Valtage AC 230%/50H=
Test Enginner: Trilce :2u Test Date: Jul. 14, 2000
Test Condition: Test Crterion Test Standard Test Fesult:
26 °C, 0% EH B WIECA1000-4-5:2005 BMPass  Fail
COEMN&1000-4-5: 2006
WCHE 14676-5
Tezt Equipment. EI Test, RUTLTICE-300-1W4
Line: BAC Mains ODC Supply U Signal:
Fepetition: 1 titnes pre test  Interwval 30 seconds
Test Fesdts Describe
Cotnbination Wolt soom 1KV ot 1 e A
L-H Fhase |+ |- |+ - + - + - +
ne PASS | PASE
an° PAZS | PASE
1a80° PAZS | PASS
270 PASS | PASE
MN-FE o® PAZES | PALS
an° PAZS | PASS
1a80° PASS | PASS
27o- PAZES | PALS
L-FE e PATZE | PASE
a0 PAGEL | PARE
1a0° PAGE | PASS
270 PATSS | PASS
signal 0=
ag®
120°
270+
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HARMOMNICS CURRENT TEST REPORT

COm paEny Tokgawa Technology
Model name High power LED
Tyvpe LHF 100-536-1
Seral Mo.

Operating m ode oM

Drate of test 2009071 4130306
Climatic condition 23, 0%,

fdem o

Test Data of Current Harmonics
FINAL TEST RESULT FASS

Test Engineer

Tvpe oftest

Classification
Power analyaer
Supply Saurce

Duke. xu

EME1000-3-2: 2006
FIECE1000-3-2 B4 3 0020057

EME1000-4-F: 2002
FIECG1000- 4720027

Class C

HKHA1000 Yer1 S50

AT 230S0H =

Reference Impedance

“altage 230500 THC 003558

Current 03460 POHC AIMIT 00074 5003240 *3

P ower 7 Qi Mominal 230%Y SOH=

FPower factor 09339 Fundam ental current 03444

Anparent P ower OGN Measzuring period 150=

Margin 100 %
HarmOrder Limit1lA mm=) | Limit2iA rms) [ Aveld rms) | MaxiA rms) | LimitOwver(s) Judge

2 0.00&549 0.0105 0.0010 0.001 0.0 (WL
3 0.0965 0.1455 0.0250 0.025 a.o P ass
4 -—— -——— 0.0010 NNy I s,
5 0.03544 0.0516 0.0150 0.ms a.0 Pazs
[ —— —— 0.0010 goat ] e I S0,
7 0.0241 0.0361 0.0070 0.007 a.0 Pass
g -—— -— 0.0040 (R n )y N I 22,
E] 00172 0.0255 0.0060 0.006 0.0 P ass
10 -—— -— 0.0010 oo ] e I 2,
11 0.o1a3 0.0155 0.0050 0.005 0.0 Fass
12 -—-—- o 0.0010 oot ] - (WL
13 0.o1a03 0.0155 0.0050 0.005 a.0 Fass
14 -—— -——— 0.0010 ooo1 | ameae [N
15 00103 0.0155 0.0040 0.004 a.0 (WL
16 —— —— 0.0010 goot ] e I A2,
17 0.3 0.0155 0.0040 0.004 a.0 I A2,
15 -—— -— 0.0010 [ n )y I I 22,
19 o.o103 0.01 55 0.0040 0.0o04 0.0 I 22,
20 -—— -— 0.0010 oo ] e I 2,
21 00155 0.0155 0.0030 0.0035 0.0 I L2
22 -—-—- o 0.0010 goo1 ] - (WL
23 00155 0.0155 0.0030 0.0035 a.0 I s,
24 -—— -—— 0.0010 N [N
25 00155 0.0155 0.0030 0.003 a.0 (WL
26 —— —— 0.0010 goot ] e I A2,
27 00155 0.01 55 0.0020 0.o02 o.0 I 22,
25 -—— —— 0.0010 og.oo1 ] e I 22,
29 00155 0.0155 0.0020 0.o02 0.0 I 22,
30 -—— -— 0.0010 oo ] e I 2,
a1 0.015s5 0.0155 0.0020 a.002 a.o I L2
3 -—-—- o 0.0010 goo1 ] - (WL
33 00155 0.0155 0.0020 0.002 a.0 I g2,
Sd -—— -—— 0.0010 N [N
35 00155 0.0155 0.0014 0.002 a.0 (WL
36 —— —— 0.0010 good ] e I A2,
37 00155 0.01 55 0.0040 0.004 o.0 I 22,
35 -—— —— 0.0010 og.oo1 ] e I 22,
39 00155 0.0155 0.0010 0.004 0.0 I 22,
40 -—-—- o 0.0010 oot ] - (WL

Type of equipment beha vwour: Quasi- Statonany

3 Wihen the POHC value does not exceadthe POHC Limit, 150 % ofthe Limitl walue is applied to each Limitl wvalue.
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7. Environmental characteristics:;

Test item Unit Min. Nor. Max. Test condition
Operating | , -5 — 55 220Vac,Normal load
Temperature - C
Storing -25 — 70
: . .. | Operatin 5 — 95
Relative humidity P _ ng % No dewdrop
Storing 5 - 95
- Operatin 0.25 — —
Utterly humidity P - ng g/m3
Storing 0.25 — —
Altitude Operating m 0 — 2000
Storing 0 — 10000
Operating -
IEC60068-2-6 Fc: sinusoidal
- 3 axes, 5 sweeps per axis
Vibration unpowered on test card
Storing Freq. range: 5~35Hz
displacement:0.15mm.
Freq. range:58~150~58Hz
Acceleration: 10m/s2
Operating -
IEC60068-2-27 Ea: Shock
3 axes, 5 sweeps per axis
Shock unpowered on test card
Storing Freq. range: 5~35Hz
displacement:0.15mm.
Freq. range:58~150~58Hz
Acceleration: 10m/s2
Operating -
IEC60068-2-29 Eb: Bump
Bump : Acceleration:50m/s2
Storing Duration:16mS
Degree:5~10
8. Other characteristics:
Min. Nor. Max. Unit Test condition
Switching frequency 50K - 150K kHz Input 220Vac
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9. Mechanical characteristics:
9.1. Mechanical drawing:

INPUT yj0pEL :LHp100-536-01 TOKGAWA OuTPUT

= ACIN | L INAUT 100240V~ 075 506002 1pgs V+ RED I OC OUT
G OUTPUT :24~36V  2.8A ﬁ
N EFFICIENCY LEVEL:@ c{ = ﬁ V- BLACK

= AC IN [ﬂ E} DC_OUT Mﬂ:ﬂ”}”ﬂ}”

9.2. Input & Output connector:
Input connector:3PIN 18AWG  (BLACK-L YELLOW-EARTH WHITE-N)
Output connector:2PIN 18AWG (BLACK-V-  RED-V+)
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