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1. Specification
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Description Symbol | Min Typ Max | Units Comment
Input
Voltage \% 90 100-230 264 Vac 2 Wire
Frequency fLINE 47 50 63 Hz
Open-load Input Power W
(264Vac)
Output
Const Output Voltage Vout_cv 36 \ Measured at the PCB connector
Voltage | Qutput Current lout_cv A
Const Output Voltage Vout cv \ Min Vout is depend on Vcc
Current | Qutput Current louT cv 0.7 A
Total Output Power
Continuous Output Power Pout 22.4 W
Over Current Protection louT_mAX A Auto-restart
Efficiency n 85 % Measured at end of PCB
Power Fact PF 0.9 Harmonic meet IEC61000-3-2
Turn on Delay Time Sec
Conducted EMI Meets EN55015B
Hi-pot test 3 KV
Operation temperature Topr 40 - Free convection, sea level
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2.Circuit Board Photograph

Power Management Simplified Digitally=
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3. Schematic
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4. Transformer Design (36V 700mA) iwatt
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SCHEMATIC 10 I 09
I e
I
Primary |
65T 13 O | 27T Secondary
I
P I
20 I o7
50 : PRI SEC
¢ I
Bias |
13T | 1(F) <
| . 2UEW 0.22mmx2 30T — Primary J
: 3(S) (clockwise)
40 T—I
\Core should be 4F) <
connected to Pin3. 5(S— 3MM TAPE 0.22*3*13Ts 3MM TAPE

ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) = 0.85mH @10KHz

L), [
i

2. Electrical Strength = 3KV, 50/60Hz,1Min(pins1~5 to pins 8~10) > 9(F)
Triple Insulated Wire _ 7(S)
"~ - : <
MATERIALS: 0.4mx1 27T —Secondary (Anti-clockwise)
1.Core:EFD25 Ae=58mm?(Ferrite Material TDK PC40 or equivalent)
2.Bobbin : EFD25 Pin5+5 Horizontal - - - -
3.Magnet Wires (Pri) : Type 2-UEW 4(S) >| Copper Foil 0-025Tg|1c(;mg(en)1m) 25mm — shield
4.Magnet Wire (Sec) : Triple Insulated Wires
5.Layer Insulation Tape :3M1298 or equivalent.
3(F) <
. 2UEW 0.19mmx2 35T — Primary _J
FINISHED : _ _ o 2(S) >| (clockwise)
1. Cut remained of Pin6,8,10 after wires termination
2. Shield core to Pin4 with bare tin-coated wire
3. Varnish the complete assembly
iWatt Confidential : 5
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5. Bill of Material

~——
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ltem Qty. Ref. Description Type specification suppliers

1 2 Cx1,cx1 0.1uF, 275V PX104K3TC39H200D9H CARLT  HUah

2 1 2 33UF,450V,E-CAP,105°C b 12%20 CARLT  HUih

3 1 c3 2.2nF,1kV,NPO SMD 1206 TDK

2 1 c1 0.047uF,400V,CBB PF104J2G109L270D9R CARLI  #lh

5 1 4 180pF,50V,X7R, SMD 0805 TDK

6 1 (oYorg 470pF,50V,NPO, SMD 0805 TDK

7 1 6 68pF,50V, SMD 0805 TDK

8 1 c8 100nF, 50V, X7R, SMD 0805 TDK

9 1 (o] 4.7uF, 25V, SMD 1206 TDK

10 1 C10 220uF,50V,E-CAP,105°C ¢ 10%15 Rubycon 4554

1 cu1 220PF, 250V, X7R, SMD 1206 TDK

10 1 CY1 Y-CAP1NF 250V Vishay

1 1 BDR1 KBP206G TAIWAN SEMICONDUCTOR &3k
12 3 D1,D2,03 ER206 DO-41 TAIWAN SEMICONDUCTOR &
13 1 D4 RS1IM/FR107 SMD TATWAN SEMICONDUCTOR &
14 1 D6 FR102 SMD TAIWAN SEMICONDUCTOR &3¢
15 1 D7,08 HER304 TAIWAN SEMICONDUCTOR &
16 1 D5 IN4148 SMD TAIWAN SEMICONDUCTOR &3k
17 1 z1 15v SMD  ZMM15 ST

18 1 F1 2A/250Vac Fuse 2A LITTEELFUSE



6. Bill of Material
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Item Qty. Ref. Description Type specification suppliers
21 1 L2 UU9.8 (0.25%1 100T) Horizontal
22 2 L3 10*12 (0.25*1 285T) RIK
23 1 L4 EE16 (0.25*1 168T)
24 1 Q1 7N60C3 T0-220 infineon WXK&
25 1 Q3 4401(NPN) BC807 SOT-23 ON ZFHKE
26 1 Q2 BC807(PNP) BC807 SOT-23
26 2 R1 4.7K,+/-5%, SMD-1206
27 2 R2.R3. 680K Q +/-5%, SMD-1206 YAGEO EE
28 2 R7 100K Q +/-5%, SMD-1206 YAGEO HEE
29 1 R8 2K Q +/-5%, SMD-0805 YAGEO EHE
30 1 R9 22K Q, +/-5%, SMD-0805 YAGEO EHE
31 1 R10 2K Q +/-1%, 1/8W YAGEO EE
32 1 R11,R12 1.2R+/-1%, SMD-1206 YAGEO EE
33 1 R14 1K+/-1%, SMD-0805 YAGEO EE
34 1 R15 100K Q +/-5%, SMD-0805 YAGE0O HE
35 1 R16 24K+/-5%, SMD-0805 YAGEO EE
36 1 R17 2Q +/-1%, SMD-0805 YAGEO EE
37 1 R18 2.4k Q +/-1%, SMD-0805 YAGEO EE
38 1 R20 27K Q +/-5%, SMD-1206 YAGE0O EE
39 1 R21 18Q +/-5%, SMD-1206 YAGEO EHE




7. EMI choke 36V 700MA

1. Differential Mode Inductor L3,L4 2.Common Choke L1 for EMI
w A ‘ B 5 SCHEMATIC
r ‘o 4
(N - 1
j*E 100T 1007
20 : 3

Ferrite core size : AxB 10x12mm

Ferrite core : UU9.8 u>=10k

Wire gauge: 0.25mm, 100Turns
Inductance @10kHz, 1V: 2mH +/-10% Inductance @10kHz, 1V: 25mH +/-20%
DCR: 2.1 OHM +/-20% DCR: 1.20HM +/-20%

Wire gauge: 0.25mm, 285 Turns

3.PFC Inductor L4 Design

SCHEMATIC

2 O . | ELECTRICAL SPECIFICATIONS:
1
1
\ 1.Inductance (Lp) = 0.7mH @10KHz

. : 2.Core : EE16 (Ferrite Material TDK PC40 or equivalent)
0.25%1*168Ts ! 3.Bobbin : EE16 Vertical

! 4.Ferrite core is connected to Pin 6 after assembling
! 5.Cut remained of Pin1,3,4,7,8,9.10,after wires termination

50 ! 6.Varnish the complete assembly
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8. Common Mode Inductor L1 iwatt
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\\_ - — 4‘7 -
I T — —
Properties of B&F Ferrite - Nickel Zinc (Ni-Zn) Saturation Flux Density (Ni-Zn)
B29 Material
5000
Material | i | Bms(Gs) | Ho(Oe) | Br(Gs) | To(C) [p(Q-co| | aursio®ec 5
B29 800 | 2000 | 030 | 1420 | 150 | 1407 [ 0107 [ 25~45 : o

’

EMI Toroidal Core (T Type) ’ e ot e

Impedance Vs Frequency Curve (Ni-Zn)
B29 Material

1000

. i iy

Dimensions /<<t (mm )

N A D c Fig :
1 10 100 1000

wh

7

L.D.|

=

1Zi(Q)

10

| T80x4.0x30 | 8.0:0.3 4.0:0.3 3.0:0.2 123 Frequency (MHz)
Contacts Information
i NS * /%
Ferrite core : Ni -Zn T8%4*3 Company Name . Bead & Ferrite Electronics (HK) Ltd.
; . ; ; Telephone No. o (852)2601 0833
Wire gauge: 0.3mm, 8Turns (Triple Insulated Wire) Fox No. . (852) 2693 6202
Inductance @10kHz, 1V: 25uH +/10% Eval Address 1 bi@hnfom K
Home Page o www.bnf.com.hk
. Address : RM.16-17, 15/F., Block C, Goldfield Ind. Centre
+/-209 ! . ' '
DCR: 0.12 OHM +/-20% No.1 Sui Wo Road, Fo Tan, N.T. Hong Kong
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9. Regulation, lout Measurement
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10.Start up and turn on delay time iwatt
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Tekstop @t TekPrevu

: : : : : : [ @& -501ms 0.00 V : ; ; : : ; € —226ms -800mv
.- ...... . . . . . . . . . . . . . . . . . . . . @ 331ms ?_60\; .. ...... . . . . . . . . . . . . . . . . . . . . @ -Igsms 11_2\1"
: : : : : : AB32ms A7.60V : : : : : : Ad424ms A12.0V

200ms 500k5/s @ @ 250V &
@ 100V

200ms 500kS/s @
1M points 34.0 v

1M points 34.0V

90Vac, Full Load 230Vac, Full Load
TsT DELAY= 832MS TsT pELAY= 424mMS

11
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11.Transformer Flux Density

Power Management Simpilified Digitaliy~

*\‘_ " *—'_ ~

— T —— e —

(N p=65Ts, Lm=0.95mH, A e=58mm EFD25

TekRun e Trig? _ _
§ T s @ shomA Ip is monitored at 90Vac and
--------- 0 -152.7us @ -2.00mA

_____________________________________________________ 700mA load
e ey |p=0.98A

A25.47Ms AOR.0mA

Bmax =Ip*Lm/(NP*A ¢)
=(980*0.95)/(58*65)
=0.234Tesla

T@ so0.o0maon |10.0ps T 2.50G5/5 @ .
@ 100V 1M points  —14.0 V
@& Peak—Peak 106mA
@ rMsS 30.3mA
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12. Vps Waveform MOSFET
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Tvr?l\’ .10_.I.'._..® - - -
| B BN
| Test Condition:
af R R = = r_ﬂ’ﬁ ; Vin=264Vac, lour=0.7A,Vout=36V
| | \ 1| I | ‘
;"f[“ "k!" "’»'f' A W ‘f“* BT LJ
| L Result:
Bi ......... L ......................... ¥ VDS_MAX:562V
| . ) V"{Iuc Mean !M_I:\U“V Max stdIDcv i'[w.nus J fi\gclllct'!slﬁs ][ # 7 seomy |
.MV 45.0m 48.0m 48.0m 0.00 |W
7N60C3
Farameter Value Uit
Fos @ T} max 650 4
R osion).max 095 L]
Ca vy 13 M
ID,FII-I_IIE-E' 12 A
Foaes (@2 400N 1.3 -
Body diode di/dr S00 A s
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13. Vr waveform Output Diode

Tekcbrevu

1.1905MHz &
90.900kHz ()
A84.450kHz

5.00V
=232V
A2ITV

Test Condition:
Vin=264VAC, lout=700mA,Vout=36V

i

Result:

VR (pk—pk)=237V

E
i
J.

. 4. . : 2 1 . .
value Mean .Mlsn“uv Max Std Dev L] x%“ oo | Output reCtIerr dlode: HER304
@ Peak-Peak  48.0mV__ 48.0m 48.0m 48.0m 0.00 J
(o™
Tyvpe Number Symbol| HER | HER | HER | HER | HER | HER | HER | HER | Units
601G | 602G | 603G |604G | 605G |606G | 607G | 608G
Maximum Recurrent Peak Reverse “voltage VW ERRM S50 100 | 200 | 300 | 400 | 600 | 800 |1000 A
Maximum RMS Vvoltage YV eEnms 35 7o 140 210 280 420 S60 00 A4
Maximum DC Blocking Woltage Yoo S50 100 | 200 | 300 | 400 | 600 | 800 |1000 hv
Maximum Average Forward Rectified
Current 375 (9.-5mm) Lead Length oo &.0 N
@OTa = 55C
Peak Forward Surge Current, 8.3 ms Single
Half Sine-wave Superimposed on Rated lesm 150 A
Load (JEDEC method )
%ag::)n:m Instantaneous Forward Woltage WV 1.0 1.3 1.7 AV
Maximum DC Reverse Current
@@ TA=25°C at Rated DC Blocking “Wvoltage = 10.0 LA
ED TA=125C 200 LA
Maximum Reverse Recovery Time (MNote 1) Trr S50 = nsS
Typical Junction Capacitance (MNote 2) Cj 80 55 pF
Typical Thermal Resistance (MNote 3) R & 37 SCIv
Operating Temperature Range Ta -65 to +150 €
Storage Temperature Range Tstce -85 to +150 €T

2
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14. Voltage ripple and Current ripple
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Tekstop

5]

574maA

5.73ms
5.73ms
A0.005

o

760mA
A186mA

................................. -

10.0ms 10.0MS/s
[+ —138.000us 1M points

@ 100mA Of
- @ 200V &

Fa
18.0V

@D Peak—Peak 2.72V
@ Peak—Peak 196mA
@ RMS 683mA

90Vac, Full Load

CHZ1:current ripple 186mA (PK-PK)

CH2:voltage ripple 2.72V (PK-PK)

iWatt Confidential A

Telg Prevu

[} 5.73ms @
752maA

638maA

Al1ama |

10.0ms 10.0MS/5s o 7 ] :
@‘*— v 138.00045 1M points 18.0V | ;
@ Peak—Peak 1.50V ‘

@ Peak—Peak 128mA
@ rMS 685mA

@ 100mA O
@ 500mv A

230Vac, Full Load
CHZ1:current ripple 114mA (PK-PK)

CH2:voltage ripple 1.5V (PK-PK)
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15. Efficiency Measurement

Power Management Simpilified Digitaliy~

100

90

e > — = s

80

70

85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265
Vin(Vac)

Vin 80 100 110 120 130 40 180 160 170 18O 180 200 20 20 20 M0 W0

Eff 0,866 0.862 0.867 0.872 0.873 0.87 0.875 0.872 0.873 0.872 0.871 0.872 0.876 0.871 0.867 0.864 0.863 0.8A8

* Note: Output voltage measured at end of PCB.
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16. Input voltage VS Power Fact curve

E

PF

0.9

0.8
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Vin

\in
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90 100 ™0 120 130 140 10 160 170 180 190 200 210 20 230 240 250
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264
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18 . Harmonic and current waveform_ No dimmer 3620

ANALYZER 6638 26893.89.13 13:32:23
Current Harmonics Next
MEAZUreE
Setup: CLASS_C Gen setting: 1(1) U : 229.72 V fu: 66.881 Hz
Live finalysed periods: 4 1 : 121.89 mA P: 26.51 U
Module: M1 Limit: Class C (Standard) I11: 118.89 mA Change to
Note: bar graph
THD=Z2Z2 .65 » (PF=8.953) PASSED
No # Lim %  MNo # Lim»  MNo % Lim % fibsolute
current
1 188.88 15 8.62 3.68 29 a.17 3.08
Z B8.82 Z.88 16 8.82 3B 8.83
3 21.98 28.59 17 8.43 3.88 31 8.16 3.88
4 8.82 18 8.684 32 8.13
5 4.77 168.88 19 a.47 3.68 33 8.13 3.08
6 B8.84 28 8.84 34 8.21 Write to
? 2.81 7.808 21 a.z28 3.808 35 8.16 3.88 disk
g8 8.89 ara 8.1 36 a.64
9 8.89 5.88 23 0.24 3.88 37 a.12 3.88
18 a.a87 24 B.86 38 a.87
11 8.83 3.68 25 a.17 3.68 39 a.22 3.88
12 8.82 26 a.av7 48 a.18
13 8.711 3.88 27 8.17 3.88
14 8.85 28 8.684
Current range: 8.3 Ap
fAppl: DEFAULT (1212 _83)
ey e ANALYZER 6630 2093.89.13 13:33:23

v

Waveform M1
Note:

: 229.72 Urms (600 Up)  fu: 68.081 Hz

I

Zn

120.90 morns (8.3 Ap)  fu: 60.001 Hz

T Al

Ip+ = 752
T Ip- = 752
(fits Class A)
(Standard)
(<{952)

4n

Next
neasure

Zoomn
Uoltage

Zoomn
Current

Urite to
disk

Data
cursor

App1: DEFAULT

iWatt Confidential T
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Harmonics current @230Vac
Meet IEC61000-3-2 requirement

Ac current waveform @230Vac
PF=0.953

2
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19.Conducted EMI ( Input 115Vac Full Load, output floatlng ) Iwatt
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\\ = p—
S —
#5 gzz-ap-m 558
* ENAA0R2-2v-Cldas —~
T ~
a0 ~
. \\ S . ™ \{
Peak Scan
& QP Limit line
20 UI}W
o Peak scan N
o
-10
-20-, 1
0400 1.000 10,000 100.000
MHz
LS dp2-QP-Clhss B
g
ENSS0p2-2y-Class B [
a0
40 \,\N JI"‘-
30 \/\/\— J\MMNM/ \M f QPPeill(mSlfﬁlrr\]e J
S \,\L
20
Peak scan L
10
o
-10
20—, 1
04 UD 1.000 10,000 100,000
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20.Conducted EMI ( Input 230Vac Full Load, output floating ) iwatt
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\\ . f——- > o
s T — ~—
"0 ENA5022-0P-Cléss B
S
B0
ENssnzz-%ssB \\ \§§\
a0 \:
40 v\[\ 1 Fa nva-. A A \,
7 \ / \/ \/V\Nv WY Peak Scan
a0 N J QP Limit line
" ﬂlﬂhﬂ\
Peak scan N
10
1)
-10
20—, 1
0100 1.000 10,000 100,000
MHz
07 ENA5022-0P-Cléss B
B
&0 x\ {\
ENS5022-44:C1455 B ~._
a0 \t
40 \/ - MMH H, | \
M\ S M Peak Scan ]
. 30 v QP Limit line
S | v
o Peak scan L
1)
-10
20, '
000 1.000 10,000 100.000
MHz
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21. Radiated IEM (for reference) 115Vac

EN55015 LIMIT

137 &4 SEP 2811
HKR 76.6 MHz
#AT @ dB PG -3.8 dB 28.07 depy CLEAR
- LINIT PASS HRITE A
- MEAS UNCAL
: : : HAX
HOLD A&

| view &

| BLANK A

Trace
A BC

STOP 200.0 MHz
$SHP 20.0 msec

BH 300 kHz

200MHz
The radiated EMI margin is 8.9dBuV

28MHz

Note: 1, Vin=115Vac
2, Output is floating, with LED load
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22. Radiated IEM (for reference) 230Vac

EN55015 LIMIT

§L SEP 2011

: KR 76.6 WM
0.0 dByV  #AT @ dB PG -3.0 dB 2.7 dBy CLEAR

NRITE #

ALt cannot execute: CALANP -

; : : TR o HAX

HOLD #

VIEN &

BLANK A

STOP 200.0 MRz @
‘BN 308 kHz #5HP 20.0 msec

28MHz 200MHz
The radiated EMI margin is 8.9dBuV

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