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1. Power Supply Specification

Description | Symbol | Min | Typ | Max | Units | Comment/Conditions
INPUT
Voltage Vi 90 264 | Vac |2wire noP.E
Frequency fune 47 |50/60| 63 Hz
No-load Input Power Py 75 | MW |input 230 Vac @Vout=5v
OUTPUT
Output Voltage (5V) 5.0 V' |Measured at the End of Cable
Output Current (5V) 3 A
Output Ripple Voltage (5V) ” 150 MV |see note 1
Output Voltage (9V) 9.0 V' |Measured at the End of Cable
Output Current (9V) 3 A
Output Ripple Voltage (9V) “ 200 mV_[see note 1
Output Voltage (11V) 11.0 V' |Measured at the End of Cable
Output Current (11V) 2.45 A
Output Ripple Voltage (11V) 200 MV |see note 1
Total Output Power
Continuous Output Power | P r 27 W | For 9V output
Peak Output Power Pour W
Conducted EMI Margin 6 0B |CISPR22B/ENS5022 class B
Average Efficiency n % |115 and 230 Vxc for 5Voutput
Ambient Temprature Tav 0 40 C__|Free conwection, sea lewel

Designed to meet [EC950, UL1950
Safety

Class Il

Note: 1. Ripple Measured at the End of cable 1.0M, 20 MHz Bandwidth
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2. Schematic
27W PD3.0/PPS with INNO3366&WT6635P
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3. BOM

Item |Quantity |Reference Part Item |Quantity [Reference Part
1 1|cy1 Y-Cap,Y1,220PF 27 1]q4 AON7566, N-Channel, 20V, 5. 7mR, DFN3X3
2 1/c24 1nF, 250V, Ceramic,X7R,0805 28 1]Q1 A04294, N-Channel, 100V, S0-8
3 1|co 1nF, 100V, Ceramic,X7R,0603 '252 1 gi‘l 3-2]2‘{53/9%?1&%@"1 503
n < 3 0, 1C 11m,
4 1{C6 220pF,250V,Cerarfuc,X7R,0603 a1 =5 330K, 5%, Thick Film 1208
5 1/c8 470nF, 25V, Ceramic,X7R,0805 32 SIR7. RS 75R, 5%, Thick Film, 1206
6 1{C28 22nF,250V,Ceramic,X7R,0805 33 1|r6 220, 5%, Thick Film, 0603
7 1/C22,C23,C14 1uF, 25V, Ceramic,X7R,0603 34 1[r10 10k, 1%, Thick Film, 0603
8 1/c10 2.2uF,25V, Ceramic,X7R,0805 35 3[R1, R2, R9 1. 3M, 1%, Thick Film, 0805
9 1|c12 330PF, 25V, Ceramic,X7R,0603 36 1IR16 LOR, 5%, Thick Film, 1805
o o 4700F 16V, Solid Cap 38 Sl 4.5 b, Thick Fila, 0603
. ) 2 0, . 2

11 4[€21,€27,€25,C20 560pF,50V,Ceram_lc,X7R,0603 10 R17 L Omohm. % Motal Foil 0.5¥ 0805
12 2|c15,¢3 2.2uF, 25V, Ceramic,X5R,0603 i TR2s 100K, 5% Thick Film, 0603
13 1)¢7 10uF,50V, Electrolytic 42 2|R29, R30 5. IR, 5%, Thick Film, 0603
14 3|EC1,EC3,EC2 18uF,400V, Electrolytic, 10mm 49 2[R31, R32 5. 1R, 5%, Thick Film, 0603
15 1|D2 M7 General purpose Rectifier,1A, 1000V SMA 50 1|RT2 100k, NTC

16 1/D1 RS1DL,Fast Rectifier,0.8A, 200V SOD123 ol

17 4(D7,D8,D9,D10 GS2MF,General purpose Rectifier,2A,1000V,SMAF g;

18 1|D4 1N4148, Fast Rectifier,0.15A, 75V SOD123 73

19 1|11 RMS8,Pin5+2, BW 7.2mm Total 64

20 1|{u2 INN3366C H301,INNO-PRO

21 1|ul WT6635P

22 1|VR2 27V,5%, 150 mW, SSMINI-2

23 4|D9,D10,011,D12 TVS 12V SOD323

24 1(F1 T2A/250V 250V, Time-lag Fuse

25 1|LF1 80uH,CM chock,9¥5*3, K5A material

26 1|12 100uH,DM chock,6*8,0.25mm

38
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4. Demo Board

Component side

INN3366C-H301 (U1)
(Power Integrations)

Solder-side

L .
38.18 mm é é
a®
a -3
L Weltrend N . N-FET(Q4)
(WT6635P)

SR-FET(Q1)

15.5 mm
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5. PCB Layout

Top side (Component side)

Bottom side (Solder side)
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6.Transformer Design

SCHEMATIC
4 o : ° o A
. 20T '
Primary 7 o ° ! Secondary
41T i 5T
21T '
6 o ¢ : o B
4 |
Shield ' Note: Core is connected
€ ! to PIN-4
12T i
1
2 ° |
Bias !
9T !
1 :

ELECTRICAL SPECIFICATIONS:

1. Primary Inductance (Lp) = 630uH = 7% @ 10KHz
2. Primary Leakage Inductance < 10uH @ 10KHz

3. Electrical Strength = 3KV, 50/60Hz,1Min
MATERIALS:

1. Core : RM8 (TDK PC95 or equivalent, Ae = 60mm?)
2. Bobbin : RM8 (6pin), Bw = 7.2mm

3. Magnet Wires (Primary) : Type 2-UEW

4. Magnet Wire (Secondary) : Triple Insulated Wires

FINISHED :
1. Varnish the assembly completely

BOTTOM TOP
<t 2T Tape
4(F) < ]
7(S) >  2UEW 0.3mmx1__ 20T — Primary (Clockwise)
< 1T Tape
ot | | svmwossma s s |
< 2T Tape
I >B(F)
TIW 1.0 mm__5T — Secondary(Clockwise) < A(S)
1(F) < < 2T Tape
2(S) 2UEW 0.13 mmx2__ 9T —Bias (Clockwise) J
< 1T Tape
7(F) < ]
6(S) » 2UEW 0.3 mmx1__21T- Primary (Clockwise)

Wire started in clockwise direction from
pin-6 and ended at 5 Top pin when
looking from the bottom side of the
bobbin in a “Clockwise” Direction.

Bobbin dressing direction — Clockwise
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7.1 Regulation, Ripple, Efficiency at Vo = 5V (Measured on PCB, Short NTC)

Vin Pin Vour lout VRIPPLE Pout n Average DOE
(Vac) (W) V) (mA) (MmVep) (W) (%) n(%) n (%)
0.021 5.02 0 41
4.21 5.04 750 58 3.78 89.83
90 8.48 5.08 1500 83 7.62 89.86 89.57
12.84 511 2250 104 11.50 89.54
17.28 5.13 3000 110 15.39 89.06
0.023 5.02 0 43
4.20 5.04 750 66 3.78 89.91
115 8.45 5.08 1500 79 7.62 90.18 89.94
12.78 5.11 2250 93 11.50 89.96
17.19 5.14 3000 106 15.42 89.70
84.13
0.026 5.02 0 54
4.28 5.04 750 72 3.78 88.28
230 8.51 5.09 1500 89 7.64 89.72 89.58
12.82 5.12 2250 106 11.52 89.86
17.08 5.15 3000 114 15.45 90.46
0.026 5.02 0 47
4.31 5.04 750 68 3.78 87.66
264 8.56 5.09 1500 85 7.64 89.23 89.15
12.89 5.12 2250 100 11.52 89.37
17.10 5.15 3000 108 15.45 90.35
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7.2 Regulation, Ripple, Efficiency at Vo = 9V (Measured on PCB, Short NTC)

Vin Pin Vour lout VRIPPLE Pout n Average DOE
(Vac) (W) V) (mA) (MmVp.p) (w) (%) n(%) n (%)
0.125 9.05 0 39
7.56 9.06 750 64 6.80 89.88
90 15.11 9.09 1500 93 13.64 90.24 90.04
22.72 9.11 2250 122 20.50 90.22
30.50 9.13 3000 114 27.39 89.80
0.126 9.05 0 37
7.53 9.06 750 72 6.80 90.24
115 14.98 9.09 1500 79 13.64 91.02 90.79
22.55 9.12 2250 91 20.52 91.00
30.17 9.14 3000 95 27.42 90.88
86.62
0.124 9.05 0 43
7.62 9.06 750 72 6.80 89.17
230 14.99 9.10 1500 87 13.65 91.06 90.74
22.50 9.13 2250 100 20.54 91.30
30.06 9.16 3000 108 27.48 91.42
0.141 9.05 0 41
7.67 9.06 750 77 6.80 88.65
264 15.10 9.10 1500 89 13.65 90.40 90.16
22.63 9.12 2250 102 20.52 90.68
30.09 9.12 3000 109 27.36 90.93

©2018 Power Integrations | www.power.com Page 9 COMPANY CONFIDENTIAL p



7.3 Regulation, Ripple, Efficiency at Vo = 11V (Measured on PCB, Short NTC)

Vin Pin Vour lout VRIPPLE Pout n Average DOE
(Vac) (W) V) (mA) (MmVp.p) (w) (%) n(%) n (%)
0.171 11.05 0 39
7.63 11.05 614 66 6.78 88.85
90 15.06 11.07 1227 85 13.58 90.19 89.66
22.67 11.09 1845 106 20.46 90.26
30.37 11.10 2445 127 27.14 89.36
0.224 11.05 0 47
7.62 11.05 614 77 6.78 88.97
115 14.97 11.08 1227 79 13.60 90.82 90.27
22.51 11.10 1845 93 20.48 90.98
30.07 11.11 2445 108 27.16 90.34 86.62
0.135 11.05 0 47
7.66 11.05 614 70 6.78 88.50
230 14.94 11.08 1227 87 13.60 91.00 90.44
22.44 11.11 1845 102 20.50 91.35
29.90 11.12 2445 118 27.19 90.93
0.234 11.05 0 37
7.73 11.05 614 70 6.78 87.73
264 15.04 11.08 1227 89 13.60 90.39 89.95
22.54 11.11 1845 100 20.50 90.94
29.94 11.11 2445 128 27.16 90.73
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8.1 Maximum Drain Voltage (|nnOSWItCh3 Pro)

20180312 16:51:17=2y gan  Normal

[2018-03/12 16:50:19=1] [ar Normal
200M3,s  ZnsAliv "

T 200MS/3  Znsiliv

: R R R R ETIES R : : CH1 16:1
0.100kU div : : : : . I : : 0. 190k div
DC  Full : : : : e : . OC  Full

Edge CH1 £ 1B : ‘| Edge cHL £

Single

single
9.493kU

0.493kV

: : : : : : : [ _HEASURE | : : :
P-P(C1) 525.000V @T-Rangel P-F(C1) 520.833V
Max(C1) 520.833v 3.0000004i Max(C1) 516.667Y
Hin(C1) -4.16667Y [BT-Rangez Min(C1) -4.16667Y

12V @2.25A with CC load 5V transmit to 12V with 2.25A load
Test Conditions Measured Results Test Conditions Measured Results
Vo =12V VDdraip_max =521V Vo =5V-12V VDdraip_max =517V
lo = 2.25A (Derating = 545/650V lo = 2.95A (Derating = 545/650V
= 80.1%) =79.5%)
V=264V ¢, Vin=264V
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8.2 SR Vdss (SR-FET,Q1)

20180312 16:20:30 |
i 1

m

P-P(CI)  65.00000
Max(C1) 61.6667U
Min(cl) -3.33333V

[zox ~ Normal
ZOBMS/S  10usAdiv

Edge CH1 §
Single

0180423 16:52:32 VFV8—8"r———————on Horma 1

—_

P-P(CD)  76.66670
Max(C1) 73.3333U
Hin(cl) -3.33333V

100MS/3  Znsidiv

CHZ 16A:1V
Z.00 Asdiv
DC  Full

Edge CHZ £
Single
1.10 A

Test Conditions Measured Results Test Conditions Measured Results
Vo =12V Vdrain_max =61.7V Vo =5V Vdrain_max =73.3V
o= 2 25A Derating = 61.6/100V = 61.7%) lo =3A Derating = 73.3/100V = 73.3%)
V=264V 5, Vin=264Vac,
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9.1 Output Voltage Transition (3V To 11V at 90Vac)

20168-01-16 18:02:43 [

ok Normal

e

S Mainz L0k 3o

2008/3

CH1 10A:1V
1.60 A-div
OC  Full

C5

CHZ 10:1
Z.00 VUsdiv
OC  Full

OA load

Edge CHZ2 3.
Auto
5.98 U

CHZ

©2018 Power Integrations | www.power.com
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[£018,01-16 18:06:07 [

10k

T

Normal

DA% Mainz 10k Fr oo

2005/s

CH1 16A:1V
1.00 Arsdiv
DC  Full

CHZ 10:1
2.00 Vsdiv
DC  Full

Edge CH2 3.
Auto
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9.2 Output Voltage Transition (11V To 3V at 90Vac)

0180116 18:01:38 | niok  Mormal £d Nk Normal
q 20058 1 2005-8
THE Mainiilk ry : : : CH1 18A:1V [ : : : THE Mainiilk vy : :

CH1 16A:1V
1.60 Asdiv : ; ; ; ; ; ; - : 1.60 Asdiv
IC  Full : : : : : : : : DC  Full
CHZ 16:1 ; ; ; ; ; ; ; ; CHZ 16:1
2.00 Usdiv / ; ; ; ; ; : ; ; 2.00 Usdiv
IC  Full : 5 5 5 5 5 5 5 DC  Full

Edge CHZ % E E E E E T Edge CHZ
Auto | e

f@Position ) ) ) ) ) ) ) ) ) @Position

-3.Jodiv -3.3pdiv
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9.3 Output Voltage Transition (5V To 9V at 90Vac)

20180116 17:55:18 | Hormal l 20180116 17:56:21 | N Normal

1 SM3-s Z200psAliv | ZMS-s DOOHsAly
D44 Maimd 10k ko . : : CH1 16a:1U : : : DO Madnzl0k 2ol : : : CH1 16a:1V
: : : 1.60 Asdiv : : : : : : : : : 1.90 A-div
IC  Full : : : : : : : : nc Full
CHz 16:1 : : : : : : : : CHzZ 16:1
2.80 Urdiv : : : : : : : : : £.80 Usdiv
IC  Full : : : : : : : : nC Full

2.46A load

: ' Edge CHZ & Edge CHZ £
single ; ; ; ; : : : ; single
5.98 V s : : : : : : : : 5.98 V

: : : SINPLE

HF Reject Hysterezis [[FHold Off
(us)
0.03
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9.4 Output Voltage Transition (9V To 5V at 90Vac)

20180116 17:57:40 | 1] Normal l F018.-01-16 17:58:92 | niok  Normal

T 200k5-5  Smsfliv i ZMS/s S00psAliv
DEd Mainzlik oo : . : CH1 16a:1V : : : DO MadnEl0k o : : : CH1 16a:1V
: : : 1.00 A-div : : : : : : : : : 1.08 Ardiv
Ic Full : : : : : : : : : nc Full
CHZ 16:1 : : : : : : : : : CHzZ 16:1
£.80 Usdiv : : : : : : : : : 2.00 U-div
nc Full : : : : : : : : : nc Full

Single : : : : : : : : : Single
5.98 V - : : : : : : : : : 5.98 V

0A load ; Edge CHZ § 5 5 5 5 5 5 5 E E Edge CHZ %

: : : : : : : : : SIMPLE ; ; : : : : : : :
Source @ Level Slope Coupling | HF Reject Hysteresis |gHold Off source [FHold Off
(us) (us)
CH2 5.28 v AC 0.0F CHZ 0.03
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10. Output VI Characteristic ( Measured on PCB end)

£018-03-12 15:43:00 | ] Normal wl?01803-12 15:44:36 1 Normal
10MS/S 100HsAliy 10MS/S 100H5Hiv

CHL 10:1 _ _ : : : _ CHT 10:1
z.00 Usdiv : : ; ; ; : ; 2.00 Usdiv
IC  10kHz ; ; 5 5 5 5 5 IC  10kHz
CHZ 10A: 1V : : : : - : ; CHZ 16A:1V
0.500 Asdiv ; ; : : ; : ; 0.500 Asdiv
IC  10kHz 5 5 : : r 5 5 IC  10kHz

264Vac

Edge CH1 £ s : : : : : : Edge CH1 +
Auto [ : : : : : : Auto
14.66 U : : : : : : : 14.60 U

Vout(2V/Div)
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11.1 Conducted Emission — PK and AV (Output Resistive 5V 3A)

dBpV
dBuv PK AV o M PK AV
80
70 70
0 60
50

50

40

30

20

10

40

30

20

W

o

-10

MWME

20 -20 T
0.15 o 10.0
“® 115VAC, Live ° e 115VAC, Neutral
dBpvV PK AV dBpv PK AV
80 80
70 70

-20

1‘.0 23OVAC' Live 1‘0.0 70.0

o1 ' 230VAC, Neutral '*°
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11.2 Conducted Emission — PK and AV (Output Resistive 9V 3A)

i Px Av i : PK Av

D R S 1 2 o o 0

60 \“-.__\ 60

50 }V\\'\.\m““\ J 50

N PK .
40
TN W R i
30 _/\/\‘_,\A_ﬂ_ﬂ "_f?w /,.r"\\ » \\MM'F \f\/ /\‘ e
! N YV
20 ) /\/M 20
AN

. P Mg .

o 0

10 . . [ [ . . . { . [ . . [ A

. i ‘II;IIIi i Illlllli i 20 | :‘::;:;; | I i oo

o "? 115VAC, Live  '° wre > o ' 115VAC, Neutral '°° e >
EETY PK AV
80 \‘-B%HV PK AV
70 70
60 60 \\“*-\
50 1 50 \H\‘“‘\-..
4° * QM\M'WL I A L i

| \ e
30 R i 1 ™ i i I 20
e 3 ey L wﬂ M“JMMMWJ"WM Valiinge '\Mﬁi Ay
20 {
; : M 20 MNM N \/\/"“\nmr’\J

10 i il Z\ 10

T T T ST ° i

10 i i 10

20 | NN T S | NN N N T A I I -20

0.15 1o 230VAC, Live 100 % 0.16 10 230VAC, Neutral 10° e °
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11.3 Conducted Emission — PK and AV (Output Resistive 11V 2.46A)

ggpv PK AV ggl—lv PK AV
70 70
60 ;\“-\__ ( 60 %\__
* %m;{ C PK TN — LPK J
. YUY, o | " N . =
0 P e TN o A L e N A
= ssprermar M A \WUWH = —L“—”w”ﬂ N i k/"’f, \m,%‘w/#
" ey » n b ?N |

[ J o J ‘
10 10
20 20 “ -

015 10 115VAC, Live  '°° e 2° 018 "® 115VAC, Neutral '®° Mz
ch’l-IV P}s ) R — .AV ) R dBuV PK AV

015 1‘_0 23OVAC' lee 1‘0_0 70.0 0.15 1.0 230VAC, Neutl’al 10.0 MHZ7O.0

VIHz
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12.1 Radiated Emission (230Vac Output Resistive 5V 3A)

ACCURATE TECHNCLOGY CO., LTD.

F1,Bldg,A Changyuan New Material Port Keyuan Rd,
Science & Industry Park Nanshan Shenzhen, P.R.China

Site: 2# Chamber
Tel+86-0755-26503290
Fax:+86-0755-26503396

Job No.: Pl#4915

EUT
Mode: Full load

Model 5V 3A 2%

Standard: EN55022 ClassB Radiated
Testitem: Radiation Test
Temp.( C)Hum.(%) 23 C/48%

Polarization:  Vertical

Power Source: AC 230V/50Hz

Date: 18/04/16/
Time: 16/00/39
Engineer Signature:
Distance:  3m

Manufacturer:
Note

(1]

50

40

30

20

30,000 a0

300 400 500 60O 700

10000 MHz
Freq Reading Factor Result Limit  |Margin Height | Degree
No (MHz) (@uvim)| (@B) | (dBuvim) |(dBuvim)| (dB) |P%*U | tem) | (deg) | RO
1 533179 4830 -12.82 3548 40.00 -4.52 | peak
2 1479214 4581 -15.06 30.75 40.00 -9.25 | peak

ACCURATE TECHNOLOGY CO., LTD.

F1,Bldg,A,Changyuan New Material Port Keyuan Rd,

Science & Industry Park Nanshan Shenzhen P.R.China

Site: 2# Chamber
Tel:+86-0755-26503290
Fax+86-0755-26503396

Job No.: PI#4916

Standard: EN55022 ClassB Radiated
Testitem: Radiation Test
Temp.( C)Hum.(%) 23 C/48%

Polarization:
Power Source

Date: 18/04/16/

Time: 16/00/52

Horizontal

AC 230V/50Hz

EUT. Engineer Signature:
Mode: Full load Distance: 3m
Model 5V 3A 2#

Manufacturer:

Note:

700  dBuV/m

limit1 —

500 600 70U 10000 MHz

Freq. Reading Factor Result Limit  |Margin Height | Degree
No. (MHz) (@Buvim) | (@B) | (dBuvim) | (dBuvim)| (aB) | P | tem) | (deg) | Rem
1 115.7256| 46.37 -13.06 3331 40.00 | -6.69 | peak
2 157.0073| 5077 -14.74 36.03 40.00 | -3.97 | peak
3 2152677 46.43 -11.66 3477 40.00 | -523| peak
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12.2 Radiated Emission (230Vac Output Resistive 12V 2A)

ACCURATE TECHNCLOGY CO., LTD.

F1,Bldg,A Changyuan New Material Port Keyuan Rd,
Science & Industry Park Nanshan Shenzhen P.R.China

Site: 2# Chamber
Tel+86-0755-26503290
Fax:+86-0755-26503396

ACCURATE TECHNOLOGY CO., LTD.

F1,Bldg,A,Changyuan New Material Port Keyuan Rd,
Science & Industry Park,Nanshan Shenzhen,P.R.China

Site: 2# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: Pl#4014 Polarization:  Vertical Job No.: P1#4912 ] Polarization:  Horizontal
Standard: EN55022 ClassB Radiated Power Source:  AC 230V/50Hz 5‘9"{‘3”‘1 EN55_022 ClassB Radiated Power Saurce:  AC 230V/50Hz
Testitem: Radiation Test Date: 18/04/16/ Testitem: Radiation Test Date: 18/04/16/
Temp.( C)/Hum.(%) 23 C/48% Time: 15/58/13 Temp( C)Hum.(%) 23 C/48% Tlmé: 15/56/10
EUT Engineer Signature EUT: Engineer Signature:
Mode Full load Distance” 3m Mode: Full load Distance: 3m
Model: 12v 2A 2# Model: 12V 2A 2#
Manufacturer: Manufacturer:
Note Note
700 dBuv/m 700 dBuV/m
H H limit1: —_
60 60
50 50
40 40
30 30
20 20 | bl el b
10 10
oo ; ] | ; oo ! . : ! : S
0000 A0 o0 60 70 80 00 400 SO0 EU0 70010000 MHz 30000 40 w0 60 70 80 300 400 500 600 700 10000 MHz
- - Freq. Reading Factor Result Limit  |Margin Height | Degree
Freq Reading Factor Result Limit  |Margin Height | Degree No. r ! L Detector R
No (MHz) | (@Buvim) | (dB) | (@Buvim) | (dBuvim)| (dB) | P | lem) | @eg) | Rk (MHz) | (@Buvim) | (dB) | (@Buv/m) | (dBuvim)| (dB) (om) | (deg) | "M
1 536932] 4804 12,85 3519 40.00 | 481 peak 1 100.9329| 46.61 -13.20 3341 4000 | -6.59 | peak
2 1002286] 4277 | 1308 | 2069 | 4000 |-1031| peak 2 162.0414] 5185 | 1438 | 3747 | 4000 | -253| peak
3 151.0666| 4587 ~15.01 30.86 4000 | -914 | peak 3 213.7634| 4904 -11.76 38.18 4000 | -1.82| peak
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InnoSwitch3-Pro Family

power

integrations-

Digitally Controllable Off-Line CV/CC QR Flyback Switcher IC
with Integrated High-Voltage MOSFET, Synchronous Rectification

and FluxLink Feedback

13. Product Spec - InnoSwitch3-Pro

InnoSwitch3-Pro

03Vt 650V /725 V

Notes:

LAl vv\lau?-s referenced to SOURCE and Secondary GROUND,
T,=

2 tmam rammsspeclﬁsd may be applied one at a time without
causing permanent damage to the product. Exposure to Absolute
Maximum Ratings conditions for extended periods of time may
affect product reliability.

Product Highlights e 3. Higher peak Drain current s allowed while the Drain oltage is
1 less than 400 V.
Digitally Controlled via I’C Interface - .
« Dynamic adjustment of power supply voltage and current ggg:‘cﬂm“e sV sy & Zofxlwlwmwedfbv ieemal iy
. Jelemetry for power sugply status and fau moritong i PinVotane (N335 G350V ¢, Only o 5V outpt, the WEC in cansupply 50 A maximu
+ Comprehensive set of configurable protection features V Pin Violtage (INN337x) 03Vt 725V current for 0.5 seconds.
Highly Integrated, Compact Footprint = VOUT Pin Voltage . IV TV
+ Hulti-mode Quasi-Resonant (QR) / DCM | CCM fiyback controller, o a EF Storage Tempe 6510150 °C
650 V o 725 V MOSFET, secondary-side sensing and synchronous L =d: Operating Junction Temperature' ... e <40 10 150 °C
rectifier driver =) Ambient T aty -40 to 105 °C
+ Optimized efficiency across line and load range for- - B Lead 260 °C
« Integrated Fluxdink™, HIPOT-isolated, feedback link R rermk
+ Instantaneous transient response o Ther
*+ Drives low-cost N-channel MOSFET series load switch o e ral Reskstance
« Integrated 3.6V supply for external MCU Figure 1. Typical Appication Thermal Resistance:  Notes: ) )
EcoSmart™ - Energy Efficient (8,,).. 76 °C/WL, 65 “C/W? 1. Soldersd to 0.36 5q. inch (232 mm’) 2 0z. (610 a/m¥) copper clad.
« Less than 30 m no-load including line sense and MCU (8- oo SCIWP 2. Sokdered to 1 5q, inch (645 m), 2 az. (610 g/n¥) copper clad.
+ Enables power supply desians that easily comply with al glabal 3.The case temperature Is measured on the top of the package.
eneray efficiency regulations
+ Low heat dissipation
Advanced Protection / Safety Features
N iﬂ:‘ut W‘Bﬂ; m'::a with accurate broan-in/brown-out and Figure 2. High Creepage, Safety-Compliant InSOP-240 Package. Parameter Conditions Rating Units
« Output OV/UV fault detection with iqured
respanses Output Power Table*
+ Secondary FET / diode short protection LSz
+ Open SR FET gate detection 230 VAC + 15% 85-265 VAC Primary Side
+ Hysteretic thermal shutdown Product** Open open Current Rating Current from pin (16-19) to pin 24 15 A
+ Programmable watchdoq timer for system faults Adapter® | oo ce | Adapter | oo,
Pris Side T =25°C
Full Safety and Regulatory Compliance INN3365C/3375C | 25 W W | 2w BW ,,u',‘,":,"’,;ﬁm device mounted in soret resulting in T ... = 120 °C) 135 w
s
N I“*"I"’:"Wﬂ 'E'a‘::'m e INN3366C/3376C | 35W | 40w | W W
+ Isolation voltage Secondary-Side T = 25°C
+ 100% production HIPOT campliance testing INN3377C 40w sW 36W 40w Pw:‘e", '::ﬁw (device rasunted in socket) 0125 w
& L1577 and TUV (EN60950) safety approved INN3367C 45W S0wW 40w 5w
Green Package INN3368C s5w GSW | sow ssw
« Halogen free and RoS compliant e 1. Output Power e
Applications 1_ output power I5 dependent on the design, with maximum IC Conditions
+ High efficiency US8 PD 3.0 + PPS/QC adapters package terperatare kept <125 °C. SOURCE = 0 V
+ Multiprotocol adapters including QuickCharge, AFC, FCP, SCP 2 Miramum corimous power it 3 typcl non-verdated snclosed tyicel e Parameter Symbol T,= 40 °C to 125 °C Min v Max | Units
+ Direct-charge mobile device chargers ) adapter measured “z;hm (Unléss Gtherwise Specified)
+ Multi-chemistry tool and general purpose battery chargers 3 c",,a(' uw“ﬁwsg‘:-:n
= Adiustable CV and CC LED ballast 5. INNxxaC — 650 W MOSFET, INNxx7xC — 725 ¥ MOSFET.
Description TnnoSwitchi-Pro devices are ideal for AC/DC power supply applications fou T,=35%C B z 7 Kz
The InnoSwitch™3-Pro series family of ICs dramatically simplifies the ~ where fine (10 m¥, 50 mA) output voltage and current adyustment are
an , highly efficient  necessary. Typical implementations comprise a system microprocessor Jitter Modulation £ 255€, £, = 100 kiz 0.80 125 170 ki
power supplies, particularly those in corwtenc res. The universal  or dedicated microcontroller with an C port that is used to configure, Frequency .
FC interface enables dynamic control of output voltage and current control and supervise operation of the pawer sub-system. The uVCC pin g -
along with many canfiqurable features. Telemetry provides reporting  provides a bias supply for the microprocessor in stand-alone implemen- Maximum On-Time o T=25°c 124 146 169 s
of programmed features and fault modes. tations such as USE PD adapters and chargers. Minimum Primary
Feedback Block-Out tgoox. [ us
Timer
[ — Macch 2016 power 37
This Product is Covered by Patents and/or Pending Patent Applications. integrations*
Rew. C 0318
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14. 12C Test Kit for Supporting Evaluation (Obtain from PI)

e Selectable power (via INNO-3-PRO’s uV pin or USB)
e Write/set CV values to INNO3-PRO for Lab evaluation or EMI test without a USB port
e Full Read/Write Function when connected with USB (PC)

Power by Power by
USB Inno3 Pro

(i tog | L~ PIC programming port

Reset Key
i 12C interface connector
= > to Inno3 Pro
Micro USB
connector
p 19
LED Fine CVU 0.1V/Step
LED _FLASH:  Fine. CC )
;:1933 r3s[N-E LED Indicator
ﬁ. a - LED OFF: C-oarse CV mode 1V/Step
Keys for Output Ny v, H v - LED ON: Fine CV Mode 0.1V/Step
Voltage Control 2 a7 |§ - oo LED FLASH: CC mode 1/32 Max CC/Step
= —‘U aa 05
.22 R

ON/OFF ‘UP' ~ DOWN  MODE
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15. SR-FET Source - AO4294

ALPHA & OMEGA
SEMICONDUCTOR

General Description

+ Trench Power M\ MOSFET technology
+ Low Roson)

* Low Gate Charge

+ Optimized for fast-switching applications

Applications

Synchronus Rectification in DC/DC and
+ Industrial and Motor Drive applications

Product Summary

100% UIS Tested
100% Rg Tested

A04294

100V N-Channel MOSFET

100V
11.54
<12mQ
< 15.5m0

=y

5

Orderable Part Number | Package Type [ Form [ Minimum Order Quantity
AD4204 | 50-8 | Tape & Real | 3000

Absolute Maximum Ratings T,=25°C unless otherwise noted

Parameter Symbol

Drain-Source Voltags Vs 100

Gate-Source Voltage Vs +20

Continuous Drain s 1.5

Current S A

Pulsed Drain Current © [ 46

Avalanche Current © s 20 A

Avalanche energy  L=0.1mH Eas 20 mJ

/ps Spike 10ps Vsrme 120
Ta=25°C - 31

Power Dissipation ° 2.0

Junction and Storage Temperature Range T, Tre 5510 150 *C

Thermal Characteristics

Parameter Symbol Typ Max

Maximum Junction-to-Ambient® [t < 10s 31 40

Maximum Junction-to-Ambient " ©_|Steady-State Flun 58 7

Maximum Junction-to-Lead Steady-Sute RaaL 18 E

Electrical Characteristics (T,=25°C unless otherwise noted)

Symbol |Fnrame|er |r diti ‘ Min ‘ Typ ‘ Max | Units
STATIC PARAMETERS
BVpss Drain-Source Breakdown Voltage 15=2500A, V=0V 100 v
[ 7ero Gate Voltage Drain Current Vos=100V, Ves=0V . ; pA
lass Gate-Body leakage current Vom0V, Vee=£20V 100 | nA
Vasim Gate Threshold Voltage Vos=Vas, lp=250uA 19 24 v
Veg=10V, I;=11.5A 10 12 mo
Rasow,  |Static Drain-Source On-Resistance T=125°C 175 21
Ves=4.5Y, p=9.54 125 155 | mO
rs Forward Transconductance Vo=V, 1;=11.54 45 S
Ve Diode Forward Voltage Is=1A Vgs=0V 0.7 1 v
ls Maximum Body-Diode Continuous Current 4 A
DYNAMIC PARAMETERS
Crss Input Capacitance 2420 pF
Cocs Qutput Capacitance Vag=0V, Vpg=50V, fF=1MHz 170 pF
Crs Reverse Transfer Capacitance 1" pF
Ry Gate resistance f=1MHz 02 055 09 Q
SWITCHING PARAMETERS
Qg1ov)  [Total Gate Charge 33 50 nC
Qgia.6v) |Total Gate Charge Vas= 10V, Vog=50V, lb=115A 15 25 nC
Qgs Gate Source Charge 7 nC
Clgs Gate Drain Charge 4 nC
toen Turn-On DelayTime ] ns
t, Tum-On Rise Time Veg=10V, V=50V, R =4.3502, 3 ns
oo Turn-Off DelayTime Reen=30 25 ns
te Turn-Off Fall Time 4 ns
e Body Diode Reverse Recovery Time |l==115A, dlidi=500A/us 25 ns
QO Body Diode Reverse Recovery Charge |l==115A, dlidi=500A/us 110 nC

A. The value of Ry, is measured with the device mounted on 1in? FR-4 board with 2oz. Capper, in a stil air environment with T, =25° C. The
value in any given application depends on the user's specific board design.

B. The power dissipation Py is based on Tywe=150° C, using < 10s junction-to-ambient thermal resistance.

C. Repetitive rating, pulse width imited by junction temperature Ty, =150" C. Ratings are based on low frequency and duty cycles 1o keep
initialT,=25° C.

D. The Rya is the sum of the thermal impedance from junction 1o lead Ry and lead to ambisnt.

E. The static characteristics in Figures 1 to 8 are obtained using <300us pulses, duty cycle 0.5% max.

F. These curves are based on the junction-to-ambient themal impedance which is measured with the device mounted on 1in? FR-4 board with
2oz Copper. assuming 3 maximum junction temparature of T, =150" C. The SOA curve provides 2 single pulse rating.
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16. Weltrend USB-PD3.0 Controller WT6635P

5 5
Weltrend WT6635P Yeltrend WT6635P
ng i u.g- USE PD Controller fﬂ'.ﬁﬁ E;’ USE PD Controller

. 3. Pin Configuration

1. General Description

3.1 Package

The WTB635P is a highly integrated USB Power Delivery (PD) controlier that supperts USB PD 3.0 10sin SOP i SOP

Pi ble Power Supply specification and Qi ® Quick Chargem 4 or Quick Charge 4+ technologies. i e

It is designed for USB Type-C power source applications such as power adapters, wall chargers, power strip, WTBB3EP-5G10A

and ete. WTB635P-SG0BA WTG635P-SG08B

1| GRICT  GFIOS [0

The WTEG35P minimizes external components by integrating USB PD baseband PHY, Type-C detection and an = s cer 27 [Cjeror  erios [E] [T]soa ero7 [F]

8-bit MCU te allow small form factor and low BOM cost. Low operatien voltage (3V) suppofts PD 3.0 - cer [ [ =c col [T =] scL GPIo8 [7]

si

Programmable Power Supply (PPS) specification. One-Time-Py ROM is provided for program code [=] sba cc2 [§] =] vss vee [3]

i 3 | vss vee [T
and user configuration data. [ vss | 2] vss vee [5] o o [3]
=] o o+ 5]

Without the features of Constant Voltage (CV), Constant Current (CC), voltage/current monitoring and load

switch control pin, WTE635P must pair with the CVICC controller, equipped with dynamic Over Voltage/Current

Protection (OVP/OCP) & load switch control pin, by I°C interface.

2. Features 3.2 Pin Description

> Supports USB Type-C Rev.1.3 and Power Dalivery Rev. 3.0 Pin NUmBEr | i Name | Function |, /0| Input | Quiput Descripti
uppo! yp ev.1.3 and Power Dalivery Rev. 3. 104 | o8 | oeg |Fin Name | Function | yoroco | Tyne | Type escription
3 Supports USB BC1.2 Dedicated Charging Port (DCP) 1 1 E] GPIOT. |GPIOT HY TTL 0D  |General purpose 11O
3 Supports Quick Charge 4 and Quick Charge 4+ |aDCT AN - ADC input
¥ Supports SuperCharge Profocol ™ |Ra7 m - [IRQnput
2 [ 2| 2 | crPio2 [GPiOz HY TTL 0D | General purpose VO
¥ 10-bit ADC for voltage and temperature measuring SCL TTL | oDPH |FC scL
3 B-bit MCU with One-Time-Programmable ROM IR@2 TTL - IRQ input
3 Master C interface 3 [ 3 1 | ePio3 |[GPIO3 HY TTL OD | General purpose IO
) sSDA TTL_| oDPH |FPc sDA
¥ Intemal RC oscillator RO3 =l ~ [Rainput
¥* General purpose VOs 4 4 3 VSs  |vss - - - Ground
» On-chip temperature sensor 5 4+ | cPios |GPios HV T 00 |Senal purpose WO
" . D- AN - [useD-
» Built-in current source for extenal NTC thermistor ADCE AN - ADC nput
¥ Watchdog timer IRQS TTL - IRG input
» Built-in 1.8V regulator ] 5 | crio4 |GFRIOS HY TTL OD _|Serial purpose WO
. D+ AN - |usBD+
¥ Supports power saving mode ADCH N —[ADC et
¥ Operating voltage range: 3.0V to 5.25V RG4 T N IRQ input
3 Operating temperature range: -20°C to +105°C T 5 ] VCC  |vCC LV - AN |Power
¥ Package: SOPB, SOP10 Copyright® 2018 Weltrend Semiconductor. Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.
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17. Design History

Revision History

Date

Author

Revision

Description & changes

Reviewed

29-Jun-2018

ZMY/TL

Rev-1

Initial Release

EH Quek
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CHINA (Shanghai)

Room 2410 ,Charity Plaza,
No.88, North CaoXi Road
Shanghai, PRC 200030
TEL: +86-21-6354 6323
FAX: +86-21-6354 6325
chinasales@powerint.com

HE R
TR AL 88 S

X 152410%

il 4w: 200030
H,if:+86-21-6354 6323
£ #:+86-21-6354 6325
chinasales@powerint.com

CHINA (Shenzhen)

17/F, Hivac Building, No2,

Keji Nan 8th Road,

Nanshan District, ShenZhen, China.
Zip Code: 518057
TEL:+86-755-8672-8689
FAX:+86-755-8672-8690

chinasales@powerint.com

B E R

IR R L X

R )\ — 5 SRR 1 TR
518057

i 1i:+86-755-8672-8689

14 H:+86-755-8672-8690

H IR
chinasales@powerint.com

CHINA (Pl Guangzhou Lab)

Room 311,3nd floor, No.9, Jianggong
Road, Tianhe Software Park, Zhongshan
thoroughfard,

Tianhe District, Guangzhou, PRC 510660
TEL:+86 20-8566-4509

FAX:+86 20-8555-1081

chinasales@powerint.com
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chinasales@powerint.com

CHINA (PI Chengdu Lab)

Room 1426,Colorful Holiday Internation
Mansion

No.2 Baisi Street,Chengdu,

China, 610016

TEL: +86-28-8676-3012

FAX: +86-28-8676-3011
chinasales@powerint.com
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Fi,if:+86-28-8676-3012
14 1:+86-28-8676-3011
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Power Integrations’s China Sales Contacts & Important Note

Power Integrations reserves the right to make changes to its products at any
time to improve reliability or manufacturability.

Power Integrations does not assume any liability arising from the use of any
device or circuit described herein.

POWER INTEGRATIONS MAKES NO WARRANTY HEREIN AND SPECIFICALLY
DISCLAIMS ALL WARRANTIES INCLUDING,

WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR

PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

PATENT INFORMATION

The products and applications illustrated herein (including transformer
construction and circuits’ external to the products) may be covered by one or
more U.S. and foreign patents, or potentially by pending U.S. and foreign patent
applications assigned to Power Integrations. A complete list of Power
Integrations’ patents may be found at www.powerint.com.

Power Integrations grants its customers a license under certain patent rights as
set forth at http://www.powerint.com/ip.htm

The PI Logo, InnoSwitch, TOPSwitch, TinySwitch, LinkSwitch, DPA-Switch,
PeakSwitch, CAPZero, SENZero, LinkZero, HiperPFS, HiperTFS, HiperLCS, Qspeed,
EcoSmart, Clampless, E-Shield, Filterfuse, StackFET, Pl Expert and Pl FACTS are
trademarks of Power Integrations, Inc. Other trademarks are property of their
respective companies. © Copyright 2011 Power Integrations, Inc.

For the latest updates, visit our website: www.powerint.com
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