LED Driver with ZA8756H

(AC input 90-264Vac,Output 56V 200mA)
Mode:ZP56U20L706CBNEA

Zentel J

General Design Specification:

1. AC Input Range 90Vac~264Vac
2. DC Output 56V(17LED’s),200mA
3. Non-isolated & EMI

4. High Efficiency

5.High Power factor
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Outline

* Test Equipments
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-Line regulation
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*Power Factor

LED open protection
LED short circuit protection
Start up test

Inductor waveform
*MOSFET waveform
*Diode waveform
*Schematic

*BOM List

*PCB Layout
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Test Equipments

Name

AC Source
Oscilloscope
Power Meter
Electronic Load
Current Amplifier
Multimeter

Mark

Chroma 6120

Tektronix WR6050
Chroma 66202

Chroma 6301+63010
Tektronix AM503+TM502A
Fluke 45

Electronic Characteristics Test Items List
All test conditions are base on ambient temperature 25°C;
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Basic electrical properties

Vin

90

110

120

132

200

220

240

264

V-output

56.21

56.18

56.16

56.12

56.16

56.14

56.13

56.12

I-output

0.202

0.204

0.205

0.205

0.207

0.207

0.208

0.208

Output Watt

11.354

11.461

11.513

11.505

11.625

11.621

11.675

11.673

Input Watt
12.584
12.576
12.569
12.578
12.706
12.755
12.794

12.849

Efficiency (%)
90.229
91.132
91.597
91.466
91.493
91.109
91.254

90.847

PF

0.9684

0.9756

0.9764

0.9761

0.9545

0.9435

0.9298

0.9137

THDI(%)
25.481
21.611
20.424
20.015
21.881
22.298
22.586

22.762
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Output

0.21

0.208

0.206

Tout(A) 0.204
0.202

0.2

0.198

Current Line Regulation

Output Current

90

110

120 132 200

Input Voltage(Vac)

220

240

264
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Efficiency

Efficiency
92.000

e / S \/\
91.000

/ h
90.500

90.000

89500 I [ I I [ I I

90 110 120 132 200 220 240 264

Input Voltage(Vac)
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Power Factor

PF

1.0000

0.9800

—
0.9600 AN

0.9400 \

0.9200 \

0.9000

0.8800 I I I I I I I
90 110 120 132 200 220 240 264

Input Voltage(Vac)
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LED Open Protection

CHI1: Vcc; CH3: output Voltage

90Vac 264Vac

90Vac output =open 90Vac output =open
Input Watt=0.012W Input Watt=0.195W

Vee OVP=30V, Vo=75V Vce OVP=30v, Vo=70V
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LED Short Circuit Protection

CH1: output Voltage ; CH3: Vcc

90Vac 264Vac

CH1

i “\‘H Wt L H

A A AL £ ORI, |
NI = w

3

]

264Vac output =short circuit
Input Watt=0.1099W Input Watt=0.3821W
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Start up test

CH2: Output Current, CH3: VCC

90Vac 264Vac

Ll s b i L

F
|
[y
Measure P1:man(C3) Measure Plman(C3)
value MY value 649Y

status v status v

imehase -452 ms)
] Y

500 kS 00 kSrs nsitive
H=-019.40ms A= B6B.68ms
Ly L H2= 34028 ms Tax= 116117 Hz

K2= 106.03 ms 1/&x= 38763 HZ

cC
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Inductor Current waveform

CH2: Inductor Current

90Vac 90Vac
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Inductor Current waveform

CH3: Inductor Current

264Vac 264Vac
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MOSFET Vds waveform

CH2: MOSFET Vds

90Vac 90Vac

Measure
vvvvv
llllll

Vds=141V
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MOSFET Vds waveform

CH2: MOSFET Vds

264Vac 264Vac

Measwre ~ PlmaxC3)
vvvvv

Vds=416V
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Diode waveform

CH2: Diode Voltage

90Vac 90Vac

vvvvv
tttttt

Vdiode=154V
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Diode waveform

CH2: Diode Voltage

264Vac 264Vac

vvvvv
tttttt

Vdiode=442V
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EMI-Conduction

Test Condition: Load:15LED’s

110Vac
Phase: L

Beat Testing Lab. Neutron Engineering Inc
Bl B1.No.37,Lane 365, Yang-Kuang St Nei-Hu Dis.. Taipei, Taiwan 114

FEagmeenag Inc Tel 02-2657-32990 Fax 02-2657-3331
Site C03 Phase: L1 Tempecature. 24T
Limit. EN55015 Conduction (QP) Power, AC 110ViS0Hz Humidity 48 %
EUT: Distance:
MN Mode:
Note: ZA1

Conducted Emission
File ZA Data #3 Dats 2014115 Time: 11.42.08
1200 dbwv

L]
0.009 0 00
Reading
No Mk Freq  Level
MHz dBuV Commaent

1° 01794 4453 o

2 01794 3100

3 06260 3624 -

4 06260 18.10

5 07700 3585 i

0 07700  18.40

7 13009 3463 T i

8 13088 1760
*Maximum data  xOver limit  |'over margin eReference Only
File ZA\Data #3 Page: 1 Enginee: Signature KEVIN

| =

i

Phase: N

o Tegng Lo Neutron Engineering Inc.
Mostma B1,No.37 Lane 365, Yang-Kuang St Nei-Hu Dis. Taipei, Taiwan 114
Enpinecrng fnc. Tel: 0226573209  Fax: 02-2657-3331
Site CO3 Phase: N Temperatwe: 24T
Limit: EN55015 Conduction (QP) Power.  AC 110VA0Hz Humidity:  48°%
EUT: Distance:
MN Mode:
Note: ZA1
Conducted Emission
Fie ZA Data 84 Dale: 2014115 Time: 114342
1200 dw
=
AVE: —_

] £

8401 -1054 peak

T 27 AVG
5648 -1181 peak
4648 2020 AVG
5600 -11.65 peak

4600 -1008 AVG
5600 -1261 peak

*Maximumdata  x:Ower limit |:over margin

Fila ZA\Data #4

*Reference Only

Engnesr Signature KEVIN

17
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EMI-Conduction

Test Condition: Load:15LED’s

230Vac
Phase: L

st Testog Lab. Neutran Engineering Inc.
. B1,No.37 Lane 365 Yang-Kuang St Nei-Hu Dis., Taipei Taiwan 114
Fasuznas ln. Tel: 02-2657-3209  Fax: 02-2857-3331
Site C03 Phase L1 Temperaturs 24 C
Limit: EN55015 Conduction (QP) Power  AC 2:0viS0Hz Humidity: 48 %
EUT Distance:
MN: Mode:
Note: ZA1
Conducted Emission
Fio ZA Data #1 Date 200411/15 Time: 1137.57
T —
AVE: —_—

Phase: N

et

L MH) L.
Readng Comect Measure-
No. Mk Freq  Level  Factor ment  Limit Over
MHz aBuvV a8 aBuv aBuv o8 Detector  Comment

1 01507 4769 873 5642 6506 954 peak

2 01507 2410 873 3283 5696 -2313 AVG

3 01850 4451 917 5368 6425 -1057 peak

4 01850 3210 817 4127 5425 -1298 AVG

5 04349 4224 800 5024 6718 682 peak

6 04349 2170 800 2070 4716 -17.46 AVG

7 * 06710 4104 B90 4884 5600 BO8 peak

] 06710 2560 890 3450 4600 -1150 AVG

R 08500 4031 968 4989 5600 611 peak

10 0.8500 2380 958 3338 4600 -1262 AVG
*Maximumdata  xOver limit |'over margin eReference Only
File ZA\Data #1 Page 1 Engineer Signature KEVIN

e Tegr L Neutron Eng Inc.
A B1,No.37,Lane 385,Yang-Kuang St Nei-Hu Dis Taipei Taiwan 114
Engiocenes Inc. Tel 02-2657-32089 Fax 02-2657-3331
Site C03 Phase: N Temperature 1T
Limit: EN55015 Conduction (QP) Power.  AC 230vis0nz Humigity: 48 %
EUT. Distance:
N Mode:
Note: ZA1
Conducted Emission
File ZA Data 92 Date: 20141115 Time: 11:39:33
1200 aw
2 e —
P
@ L
M
oo
0.0 MHz) 30 i
Reading Correct Measure-
No. Mk Freq. Level  Factor ~ment  Limit Over
MHz BV @ aBuY BV 98 Detecior  Comment
1 01500 5013 872 5885 6588 -7.14 peak
2 01500 2710 872 3582 5599 -20.17 AVG
3 01787 4585 909 5474 6454 -980 peak
4 01787 3250 909 4159 5454 -1295 AVG
5 04356 4225 801 5026 5714 -688 peak
6 0435 2140 801 2041 47.14 773 AVG
7 3 4198 BBB 5087 5600 -513 peak
8 06620 2660 BB8 3548 4600 -1052 AVG
9 ' 00580 4127 961 5088 5600 -512 peak
10 09580 2440 961 3401 4600 -1188 AVG -
*Maximum data  xOwer limit | over margin ‘eReference Only
File ZA\Data #2 Page: 1 Engmeer Sqnature: KEVIN

18
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EMI-Radiation

Test Condition: Load:15LED’s

110Vac

Ant. Polarization: Vertical

st Testn L. BEST TESTING LAB &Neutron Engineering Inc.
Moo 132-1,Lane 329,Sec. 2,Palian Rd. Sjir 221.Taipei,Taiwan, R 0.C
Exgincenng inc. Tel 02-2846-5426 Fax 02-2846-6815
Gite CBOS Polarization.  Vertical Temparature: N
Limit: CISPR22 ClassB 10M Radiation Power:  AC 11ove0H: Humidty. 69 %
EUT. Distance: 10m
MN: Mode:
MNote: ZA1
‘Radiated Emission
File OU1150508A Data #10 Date: 140115/ Time: 103732

800 BN/

»

0.0

20 000 300000 MHz

Reading Gl ;
No. Mk.  Freq Level Faclor  ment Limit  Over
MHz dBuv o8 dBuVim  dBuVim 8 Detector ~ Comment
1" 602400 4185 1580 2606 3000 -394 peak
3 809400 4438 2102 2336 3000 664 peak
3 1417800 3563 1632 1931 3000 -1069 peak
4 1583600 3605 1599 2006 3000 -9.04 peak
5 190.9200 36.80 -11.82 2498 3000 -502 peak
6 2146800 4055 2044 2011 3000 -989 peak
“Maximum data  xOver lmit Fover margin eReference Only
File :OU1150506A\Data #19 Page: 1 Engineer Signature: BORIS

Ant. Polarization: Horizontal

et Tt Lab BEST TESTING LAB &Neutron Engineering inc
i 132-1,Lane 329,Sec 2,Palan Rd.Sjijr 221, Taipei, Taiwan, RO.C

Bhibaiahiog o Tel: 02-2646-5426 Fax 02-2646-6815
Site CBOS Polarization  Horizontal Tempersture 30 T
Limit: CISPR22 ClassB 10M Radiation Power. AC 1100tz Humany  63%
EUT: Distance: 1om
MN Mode:
Note: ZA1

Radiated Emission
File OU11505084 Data #20 Date 140118 Time: 103920
WO EWim

165 000

Correct  Measure-
No. Mk. Freg Level Faclor  ment Limit  Over
MHz dBuV d8 dBuVim  dBuVim a8 Detecior Comment

1 505200 3623 2490 1124 3000 -1876 peak

2 964200 4404 -3074 1330 3000 -1670 peak

3 ° 1606800 4508 2470 2128 3000 -B72 peak

4 2017200 4501 2841 1780 3000 -1220 peak

5 2065800 4689 -28.14 1775 3000 -1225 peak

6 2125200 4703 -3003 1700 3000 -1300 peak

“Maximum data  xOver mit  L.over margin Reference Only

File -OU1150506A\Data #20

Engineer Signature: BORIS
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EMI-Radiation

Test Condition: Load:15LED’s
230Vac

Ant. Polarization: Vertical

Bt Tstion Lab. BEST TESTING LAB.&Neutron Engineering Inc.
R 132-1,Lane 329,Sec. 2,Palian Rd_ Sjir 221, Taipei Taiwan, RO.C
Engineering Inc. Tel 02-2646-5426 Fax 02-2846-8815
Site CBOS Polarization:  Vertical Temperatre: 30 C
Limit: CISPR22 ClassB 10M Radiation Power. A 230V/S0Hz Humidy. 89 %
EUT. Distance: 10m
N Mode
Note: ZA1

Radiated Emission
File OU11S0506A Data #21 Date: 140115/ Time 10641113

s

00 duwvrm

Reading Correct Measure-
No. Mk Freq  Level  Factor ment  Limit Over

MHz aBuv o8 @Buvim  dBuvim 8 Detector  Comment
1 408000 4445 2539 1906 3000 -1084 peak
2 580800 3977 -17.40 2237 3000 -783  peak
3 802200 4223 -2153 2070 3000 930 peak
4 80.9400 4327 2102 2225 3000 -7.75  peak
5 1506000 3376 1532 1844 3000 -1156 peak
6 " 180.3800 3435 -11.58 2277 3000 -723 peak.

*Maximum data  xOwer limit l.over margin eReference Only

File ‘OU1150506A\Data #21 Page: 1 Engineer Signature: BORIS

Ant. Polarization: Horizontal

Best Teties L. BEST TESTING LAB &Neutron Engineering inc
PPL 3% 132-1 Lane 329.Sec 2,Palian Rd_Sjir 221, Taipei. Tawan, R O.C

Wngfinating tan Tel 02-2646-54268 Fax 02-2646-6815
Site CBOS Polanzation:  Horizontal Temperature W
Limit: CISPR22 ClassB 10M Radiation Power  AC 230WSOHz Humidty 69 %
EUT Distance. 10m
N Mode
Note: ZA1

Radiated Emission
File OU11505084 Dats 22 Date: 18011S Time 10642048

00 @wrm

Mz B ) @Buvim dBuVim @8  Delecior  Comment
1 494400 3698 2484 1204 3000 -1796 peak
2 1012800 4256 -2080 1266 3000 -17.34 peak
3 1201800 4341 -2939 1402 3000 -1598 peak
4 - 1558200 46684 -2513 2151 3000 -849 peak
5 2008400 4501 -2789 1712 3000 -1288 peak
[} 2600400 4353 -2588 1765 3700 -1835 peak

*Maximum data xOver limit !.over margin eReference Only

File :OU1150506A\Data #22 Page: 1 Engineer Signature. BORIS

20
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Schematic
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BOM LIST

Item

O 00 2 O b WIN

P RPRPRRPRPRPRRRPRLPR
©O~NOUAWNERO

2
<

Component

Fl
CX1
R7,R8
L1,12
L3
R3,R4
R1,R2
RS

Cl

C3

C4
C2

DI
D2
ZD1
IC1
BDI
R6
PCB

Specifications

T1A250V
0.1uF 300V X2
4.7K 5% 1206
2.5mH 6X8mm

1.8mH,100*16mm

2 .1 ohm,1%,1206

270K,5% 0805

10R,5%,0805

0.1uF,450VMEX

10uF,50V,YXM 105C
82uF,100V,ZLH 105C 10mmx16mm
1uF/50V 0805
2A600V,SF208A,Super Fast diode
1A1000V,SMA FFM107,Fast diode
ZMM5256B (39v zener)

ZA8756H SOP-8

0.8A,600VMD7L *

100K 5%1206
22mm*57mm*1.2mm,FR4,102,94V0
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PCB Layout

Top Silkscreen Bottom Silkscreen

Y N | L3

PCB size
€ 44 Cmm)

18 (mm)—>>




