iWatt

Power Management Simplified Digitally "

Zero Ripple Current and Hi-PF
LED Driver With iW3623

General Design Specification:

. AC Input Range®®0-264Vac, Isolated ac-dc offline, 12LEDS,Output 700mA\-
. For Isolated™ Applications
HiQ iciency, High power Factor and Least Parts Solution
2mperature-degrade control to adjust the LED.
. Primary-only Sensing eliminates opto-isolator feedback and simplifies design

.
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1. Specification _ iW a :dtt

Description Symbol Min Typ Max Units Comment
Input
Voltage VIN 90 264 Vac 2 Wire
Frequency fLINE 47 50/60 63 Hz
Output
Output Voltage Vour 40 \% Measured at the end of PCB
Output Current lout 0.7 A
Output Ripple Current IrIPPLE 35 mAp_p Set oscilloscope at 20MHz bandwidth.

Total Output Power

Continuous Output Power Pout 28
Performance Factor PF 0.9 A

. - M d at end of PCB, V,, = 230VAC
Active Mode Efficiency n 86 % easred at end.o N

(Tave = 25 C).

Environmental
THD THD 15 %
Conducted EMI Meets CISPR22B / EN55022B
Safety Designed to meet IEC950, UL1950 Class I
Ambient Temperature TamB 0 40 °C Free convection, sea level
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2. Schematic
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3. Circuit Board Photograph
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4.BOM IW3623 40V700mA

iWatt

Simplified Digi

g

Circuit code Description Manufacture
1 IC1 iW3623 SO-14
2 CX1 100nF,275V, X2,P=10.5mm Carli
3 C1l 22nF,450V,CBB21,P=10.5mm Carli
4 C2 33uF,450V, E-CAP Yongming
5 C10 47uF,25V, E-CAP Yongming
6 Cl4 220uF,50V,E-CAP Yongming
7 C3 2.2NF/250VP=5mm STE
8 C7 47pF, 25V, X7R, SMD-0805 TDK/HEC
9 C4 1nF, 25V, X7R, SMD-0805 TDK/HEC
10 C5 22nF,25v, X7R SMD-0805 TDK/HEC
11 C6 10nF,25V, X7R, SMD-0805 TDK/HEC
11 C8 150pF,25V, X7R, SMD-0805 TDK/HEC
12 Cl1 2.2uF,25V, X7R, SMD-0805 TDK/HEC
14 R19 10Q +5% , SMD-0805 YAGEO
15 R20 47Q 5% , SMD-0805 YAGEO
16 R18 1KQ 5%, SMD-0805 YAGEO
17 R22 100KQ+1 %, SMD-0805 YAGEO
18 R1, R2 100KQ+5 % , SMD-0805 YAGEO
19 R22, NTC 22KQ +5 % , SMD-0805 YAGEO
20 R4,R5 750KQ +5% , SMD-1206 YAGEO
21 R3 4.7KQ 5% , SMD-1206 YAGEO
28 R24B 7.5Q +1 % , SMD-1206 YAGEO
28 R24C 5.6Q +1 %, SMD-1206 YAGEO
22 R8 56KQ+5 % , SMD-1206 YAGEO
23 R13,R14 510KQ+5 %, SMD-1206 YAGEO
24 R16 ,R16B 2MQ+1 % , SMD-1206 YAGEO
25 R6 2MQ+1 % , SMD-1206 YAGEO
26 R7 2MQ,+1 %, SMD-1206 YAGEO
27 R25 24KQ +1 %, SMD-0805 YAGEO

iIW3623 for 40V700mA LED Design
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4.B0M___IW3623 40V700mA

iWatt

Simplified Digi

g

Circuit code Discription Manufacture
28 R26 2.2KQ +1 %, SMD-0805 YAGEO
29 R27 30KQ +1 %, SMD-0805 YAGEO
30 | R9,R9B,R10,R10B 5.1Q +1%, SMD-1206 YAGEO
31 | R11, R12, R15 10KQ +1 %, SMD-1206 YAGEO
32 R24 10 +5%, MOF 1W
33 R21 1.5KQ +5 %, MOF 1/8W
26 R17, R17B 200KQO,+1 %, SMD-1206 YAGEO
JUMP3, 4 Jumper ¢ 0.6mm P=6.1mm
34 F1 T3.15A250V HONGDA
35 BDR1 KBP307G,3A,1000V,KBP PANJIT
36 D6 RS1D,1A,200V,SMA PANJIT
D3 FR107, DO-15
37 D1 RS1M,1A,1000V,SMA PANJIT
38 D2 ER206,1A,600V,DO-15 PANJIT
39 D7, D8 ER304/HER304,5A,300V,DO-201AD PANJIT
40 D5 LL4148,0.15A,100V,LL-34
40 D4 LL4148,0.15A,100V, ##iff
41 Z1 Zener, ZMM15B,15V, LL-34
42 Q1 4N60.4A,600V,TO-220F ARK
43 Q4 MMBT4401,NPN,SOT-23 NXP/ON
44 Q3 MMBTA44, NPN, 0.3A,500V, SOT-23 NXP/ON
45 Q2 3DD13005ED,NPN,4A 700V, T0-220HF huajing
46 L3 Drum choke, I-shaped 10X12mm, 1mH XIN YUAN YANG
L2 Uu9.5
48 L1 Common Mode Inductor T8*4*3 15uH XIN YUAN YANG
49 L5 Common Mode Inductor T10*4*6 330uH XIN YUAN YANG
50 L4 EF16 XIN YUAN YANG
51 T1 Transformer PQ2016 L=0.85mH(Vcc=11Ts) XIN YUAN YANG
52 CY1l Y1,1000pF,400V STE

iW3623 for 40V700mA
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5. Transformer Design ] iWatt

Power Manag Simplified Digit
SCHEMATIC
20 , Rotating
! ® 010 direction of
Primary 2 18T ! winding
o i machine
3 I
. 1
Primary 1 19T E Secondary 19T PRI Sec
1o hd :
50 !
¢ : 2(F) <
. 1
Bias 8T E ol 3(8) .|’ 2UEW 0.35mmx1 18T —Primary2 clockwise i
60— |
6(F)¢
° 2UEW 0.22mmx3 8T -Bias clockwise —
ELECTRICAL SPECIFICATIONS: 5(S) :
1. Primary Inductance (Lp) = 0.5mH @10KHz
2. Primary Leakage Inductance (Lk)< 40uH@10KHz R O et cloe e
(] Triple Insulation wire '11(F)
MATERIALS:
1. Core .: PQ2016 (Femtg Matgrlal TDK PC40 or equivalent) | Bl 0T B Bl 10(S)
2. Bobbin : PQ2016 Vertical Primary=6, Secondary=8 Triple Insulation wire ®
3. Magnet Wires (Pri) : Type 2-UEW
4. Magnet Wire (Sec) : Triple Insulated Wires
5. Layer Insulation Tape :3M1298 or equivalent. o
6(8) > Copper shielding (7*15mm)
FINISHED : 3(F)< J
1. Coreis connected to PRI-GND pin6. 1(S) >|@®  2UEW 0.35mmx1 19T —Primary1 clockwise
2. Varnish the complete assembly
Bottom

iW3623 for 40V700mA LED Design iWatt Confidential 7




—_— iWatt

SCHEMATIC ELECTRICAL SPECIFICATIONS:

80 p ! ° o1 1. Inductance (Lp6-10) = 0.8mH @10KHz
! 2. Core: EE13 W (Ferrite Material TDK PC40 or equivalent)
' 3. Bobbin: EE13W, Horizontal
0.3*1*110Ts : 0.21*1*20 Ts 4. Ferrite core is connected to Pin 5 after assembling
1 .
! 5.  Varnish the complete assembly
1
60 ol 05
; ———————— Ground Pin
10 1
> 5(F)
|_ 2UEW 0.21mmx1 20T — Primary1 (clockwise)® < 1(S)
6(F)< J 6 5
[ 2UEW 0.3mm 22T — Primary2 (Clockwise)
2UEW 0.3mm 22T — Primary?2 (Clockwise) <
[ 2UEW 0.3mm 22T — Primary2 (Clockwise)
2UEW 0.3mm 22T — Primary?2 (Clockwise) <
8(S) > @ 2UEW 0.3mm 22T - Primary2 (Clockwise)
Bottom

iW3623 for 40V700mA LED Design iWatt Confidential



7. Common Mode Inductor L1 | iwatt

—— Power M Simplified Digitally
Properties of B&F Ferrite - Nickel Zinc (Ni-Zn) Saturation Flux Density (Ni-Zn)
B29 Material
Material | i | Bms(Gs) | He(Oe) | Br(Gs) | Te(C) |p(Q-cm) Fr{ea:e;;cy aurx 10%°C ] .
B29 [ 800 | 2000 | 030 [ 1420 [ 150 [ 1407 [ 0107 [ 2545 = U

EMI Toroidal Core (T Type) : i el ‘

Impedance Vs Frequency Curve (Ni-Zn)

B29 Material
1000

. il

m /
Dimensions fiF (mm )

Conf. .
Core Size o A D c Fig 1
1 10 100 1000

Gt

vz

D]

=y

izi(a)

| T 8.0x4.0x3.0 | 8.0£0.3 4,040.3 3.0:0.2 123 Frequency (MHz)
Ferrite core : Ni -Zn T8*4*3 Contacts Information
=
Wire gauge: 0.3mm, 8Turns (Triple Insulated Wire) Company Name  :  Bead & Ferrite Electronics (HK) Ltd.
Telephone No. . (852)26010833
Inductance @10kHz, 1V: 25uH +/10% Fax No. © (852)26936202
Email Address . bf@bnf.com.hk
DCR: 0.12 OHM +/-20% Home Page © www.bnf.com.hk
Address : RM.16-17, 15/F., Block C, Goldfield Ind. Centre,

No.1 Sui Wo Road, Fo Tan, N.T. Hong Kong

iW3623 for 40V700mA LED Design iWatt Confidential



8. Common Mode Choke L5 | iwatt

— — Power M Simplified Digitally
Properties of B&F Ferrite - Nickel Zinc (Ni-Zn) Saturation Flux Density (Ni-Zn)
B29 Material
Material | i | Bms(Gs) | He(Oe) | Br(Gs) | Te(C) |p(Q-cm) Fr{ea:ezl;cy aurx 10%°C ] .
B29 [ 800 | 2000 | 030 [ 1420 [ 150 [ 1407 [ 0107 [ 2545 % U

[

EMI Toroidal Core (T Type) ’ et ld s ‘

Impedance Vs Frequency Curve (Ni-Zn)
B29 Material

1000

. T

/ N
Dimensions fiF (mm )

N A D c Fig 1
1 10 100 1000

Gt

vz

D]

=

1zi(a)

| T8.0x4.0x3.0 | 8.0£0.3 40403 3.0:0.2 123 Frequency (MHz)
Ferrite core : Ni -Zn T8*4*3 Contacts Information
Wire gauge: 0.45mm, 6Turns CompanyName  :  Bead & Ferrite Electronics (HK) Ltd.
Telephone No. . (852)26010833
Inductance @10kHz, 1V: 17uH +/-10% Fax No. © (8522693 6202
Email Address . bf@bnf.com.hk
DCR: 0.1 OHM +/-20% Home Page © www.bnf.com.hk
Address : RM.16-17, 15/F., Block C, Goldfield Ind. Centre,

No.1 Sui Wo Road, Fo Tan, N.T. Hong Kong

iIW3623 for 40V700mA LED Design iWatt Confidential 10



9. Inductor v iwatt

simplified Digitally"

__

1. Differential Mode Inductor L4 2. Common Choke L2 for EMI
SCHEMATIC SCHEMATIC
A B
F 10 ° ° 04
' __i_F 100T 100T
e 2 y
Ferrite core size: Ax B 10x12mm Ferrite core : UU9.5 Material 10k

Wire gauge: 0.25mm, 100Turns

Inductance @10kHz, 1V: 25mH +/-20%
Inductance @10kHz, 1V: 1mH +/-10% DCR: 1.20HM +/-20%

Wire gauge: 0.23mm, 185 Turns

DCR: 1.4 OHM +/-20%

iW3623 for 40V700mA LED Design iWatt Confidential 11



10. Regulation, Ripple and Efficiency Measurement

iWatt

Simplified Digi

Vin Pin Vout lout |Ripple(PK)| ... . Vbulk | THD
efficiency | PF

V) (W) V) | (mA) (mA) V) | (%)
90 32.90 | 40.26 |686.00 35.00 83.94% |0.987 [202.0 [12.80
100 32.19 | 40.26 |683.00 35.00 85.42% |0.994 [207.0 [2.710
110 31.65 | 40.26 |682.00 35.00 86.75% |0.998 [213.0 [2.910
115 31.49 | 40.26 |682.00 35.00 87.19% |0.997 [218.0 |3.080
120 31.38 | 40.26 |682.00 35.00 87.49% |0.997 |223.0 [3.190
130 31.23 | 40.26 |682.00 33.00 87.91% |0.996 |[228.0 [4.100
140 31.14 | 40.26 [680.00 33.00 87.91% |0.995 |232.0 |3.800
150 31.08 | 40.26 |680.00 33.00 88.08% |0.993 [245.0 [3.770
160 30.99 | 40.26 |680.00 33.00 88.33% |0.993 |257.0 [4.190
170 30.90 | 40.26 |680.00 33.00 88.59% |0.992 [269.0 [4.260
180 30.94 | 40.26 [678.00 31.00 88.22% [0.990 |282.0 |5.150
190 30.96 | 40.26 |678.00 31.00 88.16% |0.990 [294.0 |5.400
200 31.00 | 40.26 [679.00 31.00 88.18% |0.985 [306.0 |5.340
210 31.19 | 40.26 [682.00 31.00 88.03% [0.983 [331.0 [5.800
220 31.20 | 40.26 |684.00 31.00 88.26% |0.981 |345.0 |5.660
230 31.18 | 40.26 |685.00 31.00 88.44% | 0.977 | 357.0 | 5.680
240 31.32 | 40.26 [686.00 31.00 88.17% |0.974 |369.0 |6.030

iIW3623 for 40V700mA LED Design

iWatt Confidential
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11.Harmonic and current waveform

ANALYZER 6638

26093 .89.13 17:45:586

Current Harmonics

Next
neasure
Setup: CLASS_C Gen setting: 1(1) U : 114.78 U fu: 68.801 H=
Live fimalysed periods: 4 I : 333.2 mA P: 38.1 W
Module: M1 Limit: Class C (Standard) I1: 332.9 mA Change to
NHote: tahle
THD=3.82 x (FPF=8.997) PASSED
e.100-" .. . Relative
* current
Log
scale
a.8508 -
Urite to
disk
-
.
-
- - - - R RS S R R S L I R SR R LI L
|
a I'I!I!I'I.I.ITITI'I'I'I'I'I'I'I'I'I'I'II
B8 2 4 6 8 18 12 14 16 18 28 22 24 26 28 30 32 34 36 38 48
Harmonic order
fippl: DEFAULT (1212_87)
ANALYZER 6638 2893 .89.13 16:21:58
Haveform M1 Next
measure
NHote:
U : 114.86 Urms (680 Up) fu: 60.001 Hz
Zoom
Uoltage
T T T T
L Zm 3n 4w
- - Zoom
Current
~ 1 : 314.4 mArms 1 Ap) ~fu: 60.6881 Hz _
Urite to
Ip+ = 55« -
Ip— — 55+ disk
|/ \][\ (fits Class A)
T T T (Standard)
[\ w Zn In (<95:x) Eﬂszzr
Appl: DEFAULT (1611 817

40V700mA

LED Design

iWatt Confidential

iWatt

g Simplified Digi

Harmonics current @115Vac
THD=3.82%

AC current waveform @115Vac
PF=0.997

13



12.Harmonic and current waveform ® @
iWatt

g Power g Simplified Digitally
ANALYZER 6630 2893.89.13 17:46:56
Current Harmonics Next
Setup: CLASS_C Gen setting: 1(1) U : 229.63 V fu: 58.881 H=z measure
Live fimalysed periods: 4 I : 151.38 mnA P: 34.21 W
MHodule: M1 Limit: Class C (Standard) I1: 151.14 mA Change to
Note: tahle
THD=4.44 » (PF=B0.985) PASSED
a_a5a_ﬂ L oL oo e Relative
1* current
] -
8.848 ] )
: Log_ Harmonics current @230Vac
B.BBB{ L T T
THD=4.44%
] =
8.818] -
1 -
EI - - - - - - - - - - - - - - -
e L B S B S L o S s B o st S S
B 2 4 6 8 18 12 14 16 18 28 22 24 26 28 38 32 34 36 38 48
Harmonic order
Appl: DEFAULT (1212_88)
ANALYZER 6638 2893 .89.13 17:47:35
Waveform M1 Next
measure
Note:
_ U : 229.88 Vrns (688 Up) ~ fu: 50.881 Hz
Zoom
Uolt
. . . . oltage AC current waveform @230Vac
w 2w 3n 4w —
- Zoom 0 98
Current PF: 5
T1 : 178.1 mArmE (1 Ap) Tfu: 58881 Hz — )
Urite to
Ip+ = 55« N
~ R . . - Ip- = 55y disk
|f \L (fits Class A) —
T T (Standard)
w e A 3n teaso Cﬂizzr

Appl: DEFAULT (1611_82)

40V700mA LED Design iWatt Confidential



13. Variable Input Vs. Efficiency Measurement

, iWatt

Simplified Digitally

—— — — =

—— —

100%

Efficiency-Vin

90% ./.__H—.—-—I——H —a—n—8—8—8—8—85—=
80%

O% I I I I I I I I I I I I I I I I I 1

90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270
Vin(V

iIW3623 for 40V700mA LED Design iWatt Confidential Oct 10, 2 W 15




o . ]
14. Variable Input Vs. lout Measurement . |Watt

— —

— — —

Simplified Digitally

700 ——

lout=-ViH—o——o—o——————0

650

600

550
500

450

)

{ma
S 3

lou
w
o
o

250

200
150

100

50
O I I I I I I I I I I I I I I I

90 100 110 120 130 140 150 160 17OV4§8J}90 200 210 220 230 240 250 260 270

iW3623 for 40V700mA LED Design iWatt Confidential Oct 10, 201
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-

Simplified Digitally

o . ]
15. Variable Input Vs. PF Measurement _ |Watt

1.00 g—=—++r——————
PE-Vin T T———,

0.90

0.80

0.70

0.60

0.50
LL

% 0.40

0.30
0.20

0.10

0.00 I I I I I I I I I I I I I I I I I ]

90 100 110 120 130 140 150 160 17QV}88J;90 200 210 220 230 240 250 260 270
In

iIW3623 for 40V700mA LED Design iWatt Confidential Oct 10, 2 W 17




16.0utput VI Characteristics(CV Mode)

\

B —

= :
[ :
> ............................... N P
3 .
) j _ i
O § .
> . .
75 T R S D |
I I I Z Z ﬁ . (2.00ms
@ 150maA @& soov u»v-160
0 loutr (100mMA/Div)

Vin=110Vac/60Hz

4 Tek Stop.

Vour (10V/Div)

2>

(@D 150mA i .00V J|2.00ms

* Note: Output voltage is monitored at end of PCB

iW3623 for 40V700mA

LED Design

iWatt Confidential

loutr (100mMA/Div)

Vin=230Vac/50Hz

v

iWatt

Simplified Digitally*

18



- i . @
17. Turn-on Delay Time and Output current overshoot lwa:dtt

P—

\ e . =

—— — ——
k Prev
‘ O -457.0ms 43.4 v
O -123.0ms 200my
. A334.0ms Ad32V CH2 Vout
------------------------ T EEEERREEEEE SEPEPRFRREY

T p
RO

S e e e e e e e

@ zo0mv e @ 100V @ 200mA &) :
@ vax 44.6 V |
@ RS 365mA Humms Nl.oomsfs ] @ r IOOV]
@ Peak—Peak 744mV 1M points
Add Remove Indicat waveform N
Measurement|(Measurement Hist grams More

90Vac,Full Load
Tst_pELAY=334MS

LED Design iWatt Confidential 19
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- 1 . @
17. Turn-on Delay Time and Output current overshoot |Watt

Simplified Digitally™

TekPre'v’u CH2 Vout

3  53.3ms —-16.0mA

{ O6& —224ms 624 mA

: : : : : : | A277ms AB4OpPA J;:Hl Vin AC

g e e s e e e aergsres et oA, N [P S I CH4 lout

‘@ 1.00V i 2 200ms S00KS/S & -
1M points 1.44 ¥

230Vac,Full Load

Tst _pELAY=277MS

iW3623 for 40V700mA LED Design iWatt Confidential



18. High-low input voltage change ,The E-cap voltage

= iWatt

E-CAP VOLTAGE

=)
o

CH1 Vcc

CH3 VinAC

E-CAP VOLTAGE

CH3 VCC |

90 to 264Vac,Full Load

CH1 VinAC

The bulk cap voltage is
440Vmax

iW3623 for 40V700mA LED Design iWatt Confidential 21



19. Transformer Flux Density

— T — — T ——

(Np=37Ts, Lm=0.5mH, Ae=64mm?2-PQ2016 )

Tek Prevu
(| 31.056kHz &) 1.10 A
) 137.36kHz @ 0.00A

A25.329kHz Al1.10 A

g
_'_.___@.'_.'_L________'_.__'______. T e - _._'__'______'_.'__'___

& 200maAa &) [4.00].15 ][2.50(}5/s ] @ 5 ﬁsva

j 1M points
@ tabel J

IprI IS Monitored at 90Vac and 0.7A load

Peak—Feak 1.14 A

nuplmg Impedance
C AC

MQ 502

Invert

on (o

Bandwidth
20MHz

IPrRI=1100mMA

Bmax =lpri* Leri/ (NP*Ae)
=(1100*0.5)/(37*64)
=0.233Tesla

iW3623 for 40V700mA LED Design iWatt Confidential




20. Q1 MOSFET Vps Waveform 'Watf

Power M

Simplified Digitally™

CuEr—

O  63.617kHz @ 510V
0 130.21kHz () 2.00V
£132.28kHz A508 Y

Test Condition:

| VIN=264VAC, Vour=41.5V

Result:
Vbps max=524V

————— A ][400;15 . '][2,'50(]5_/5' ] = .244\/]
(@ Peak—Peak 524V ) 1M points

Remark: Mosfet Spec_ 4A 600V

iW3623 for 40V700mA LED Design iWatt Confidential
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21. Output Diode Waveform

iWatt

Tek Prevu —
3]
[b]
n : .\ : \ : : : :
* : B 0 : : b !
# “:'.v' P.«'_' l-:"‘
0 : o SRR
[ B ' ] 2.000s 7 [2.506G57s 2 7 460V
(@ 1M points

N

Test Condition:
ViINn=264VAC, Vout=41.2V

Result:

VRRM _MAx=2/8V

CH2 Output Diode Voltage

Remark: Diode Spec__ 3A 300V

iIW3623 for 40V700mA LED Design

iWatt Confidential
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22. Vcc Diode waveform

\

B —

Tocbrevu__

O 3.61kHz @ 110V
0 4.22kHz () -6.40V
A25.0kHz A6V

(@ Peak—Peak 118V

( P ....ZUIU.V. Eﬂ. P S )[40(]”5

2. 50(]51’5 . J' 46 0 \-"
1M points

iWatt

— - Power M

Simplified Digitally™

i| Test Condition:
| ViN=264VAC, Vour=41.2V

/| Result:
| VRRM_Max=118V

Remark: Diode Spec_ 1A 200V

iIW3623 for 40V700mA LED Design

iWatt Confidential
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23. Conducted EMI (Full Load o w
ﬁ iWatt

an-

70

ENs50p2-0P-Cliss B
* EnEa0R2-ay-Cldss B QP Scan
P Limit line
N LA :
= LA 3 Iy
. 40 = \’L \ M
= -
30 MN\R‘A o HNV‘U' L

vam,\f T

o Input=230VAC
’ L line QP&AV scan

1}

-10-, ,
0.100 1.000 10,000 100.000
MHz

80—

T

QP Scan
QP Limit line

EMNSA022-QP-Class B
—

G0

ENS50p2-Av-Class B

<]

S0

A L~
- Y
: 20 . le"\‘ } T B i WWW Input=230VAC

INEREL RN :
’ N line QP&AV scan

10

o

-10 -~ 1
000 1.000 10.000 100.000

iW3623 for 40V700mA LED Design iWatt Confidential Oct 26



24. Radiated EMI (for reference) |watt

Power Manag Simplified Digit ™

STOP 200. u nu~

r F4 \v‘ I -
28Mrlz $sup 20 A0UMEl7

Note: 1, Vin=115Vac
2, Output is floating
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25. Radiated EMI (for reference) | iWatt

Power Manag Simplified Digit ™

A
NEAS UNCAL

VIEN &

| BLANK &

28MHz o STOP 208,89

B A/

Note: 1, Vin=230Vac
2, Output is floating
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