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TOPOLOGY  INPUT RANGE

5V/3A
) 9VI/3A Adaptor
Flyback with SR|90Vac ~ 265Vac 65W
15VI/I3A Charger
20V/3.25A

(Dimension : L50.9mmxW27.4mmxH26mm)

www.richtek.com 1



http://www.richtek.com/

[ Internal Use - Richtek Only ]

RICHTEIKK CONFIDENTIAL

your power partner. Reference Design

1. Electrical Specification
F Y O ] 10 L Ao I = To 1 90Vims~265Vms
LiNe FreQUENCY ..o 47Hz~63Hz
DC Output Voltage .....cooeeeeeeeeeeeeeeeeee e, 5V 9V, 715V 720V
Nominal OQutput Current........cccceeeeeeii e, 3A @5V, 79V, 715V, 20V
Efficiency ..o, >DOE 6 Standard @ 5V, 9V 15V, 20V,
Power ConsSumMpPtion. ... <50mW @ 5V_~0A
HOld-Up Time. ..o, >5mS @ 20V, 3A
Output Ripple & NOISE .......cooovciiiiiiieiee e <200mVvV@ 5V, 9V 15V, 20V
Load Regulation ..........ccccouiiiiiiiieec e +1%@ 5V 9V 715V 720V,
Line RegUIAtioON........ccoiiiiiiiiieeee e +1%@ 5V 9V 715V 720V,
Over Load ProteCtioN .....cii i i e e e e e eeaeeens Auto Recovery
Over Voltage ProteCtioN ........ccovviviiiiiiii e Auto Recovery
Short Circuit ProteCtion ......coov i e e i Auto Recovery
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2. Schematics
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3. Bill of Material
Designator Comment Footprint / Description  |Vendor Quantity
Capacitor
C1, C1A, C1B 33uF/400V 10*20 SAMXON (KM) |DIP/EC_10 SAMXON 3
C12, C13,C15 105/25V/S06 X7R RoHS SMD C0603 Murata 3
Ci14 104/50V/S06 X7R RoHS SMD C0603 Murata 1
C16 104/25V/S06 X7R RoHS SMD C0603 Murata 1
C17 225/25V/S06 X7R RoHS SMD C0603 Murata 1
C19, C20 Polyer 680uF/25V 6.5*16 DIP/EC_6.3 AiSHi 2
C19A, C19B, C19C [106/25V/S12 X7R RoHS SMD C1206 Murata 3
C2 102/500V/S12 X7R RoHS SMD C1206 Murata 1
C3A 8.2uF/100V 5*10 DIP/EC 5_2 AiSHi 1
C3B 105/25V/S08 X7R RoHS SMD C0805 Murata 1
C4 475/50V/S12 X7R RoHS SMD C1206 Murata 1
C6 470P/25V/S04 X7R RoHS SMD C0402 Murata 1
C9 2.2nF/500V/S08 X7R RoHS SMD C0805 Murata 1
CX1 0.22uF/250V DIP uTXx 1
CvY1l 221/Y1 SMD 1808 Murata 1
Resistor
R10, R19 100k/S06 +1% RoHS SMD R0603 Ralec 2
R11 250m/S12 +1% RoHS SMD R1206 Ralec 1
R11A 200m/S12 +1% RoHS SMD R1206 Ralec 1
R13 220K/S08 +1% RoHS SMD R0805 Ralec 1
R14 15k/S04 +1% RoHS SMD R0402 Ralec 1
R17 2R/S12 +1% RoHS SMD R1206 Ralec 1
R18 5.1/S06 +1% RoHS SMD R0603 Ralec 1
R20 68k/S06 +1% RoHS SMD R0603 Ralec 1
R21 47k/S06 +1% RoHS SMD R0603 Ralec 1
R29 5m/S12 £1% RoHS SMD R1206 Ralec 1
R30, R31,R12 1k/S06 +1% RoHS SMD R0603 Ralec 3
R32 240K/S08 +1% RoHS SMD R0805 Ralec 1
R38, R39, R46, R48 |33/S06 +1% RoHS SMD R0603 Ralec 4
R3A, R3B 20k/S12 +1% RoHS SMD R0402 Ralec 2
R4 1M/S12 +1% RoHS SMD R1206 Ralec 1
R49 2k/S08 +1% RoHS SMD R0805 Ralec 1
R5 22R /S12 +1% RoHS SMD R1206 Ralec 1
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R6A, R6B 2.2/S04 +1% RoHS SMD R0402 Ralec 2
R7A 510k/S06 +1% RoHS SMD R0603 Ralec 1
R7B 62k/S04 +1% RoHS SMD R0402 Ralec 1
RS 10/S04 +1% RoHS SMD R0402 Ralec 1
R1,R50 1k/S06 +1% RoHS SMD R0603 Ralec 2
D14,CY1 0 ohm 1206 +1% RoHS SMD R1206 Ralec 2
Inductor
T1 RM-8 200uH RM-8/ Transfromer FEEET 1
T2 PLSTR 5T 16uH typ. CBM4D19 / CHOKE e | B 1
LF1 T10*6*5 75uH L_11X7_P5/CHOKE FEEET 1
LF2 T12.7*7.62*4.75 195uH L_14.1X7/ CHOKE FREET 1
Semiconductor

U1 RT7790 SOP-8/1C RICHTEK 1
U2 RT7208E QFN-4X5-28L / IC RICHTEK 1
U4 RT9070B SOT-23-5/1C RICHTEK 1
ZD3, ZD4, ZD5, ZD6 |BZX584C5V6 SOD-523 / ZENER VISHAY 4
Q1 OSG65R125JF PDFN8X8 / N-MOS St 1
Q2 PNP_MMBT3906 SOT-23/ PNP Formosa 1
Q3 BSCO093N15NS5 SOP-8/ PNP Infineon 1
Q4 FDS8813NZ/SOP-8 SOP-8/ PNP On semiconductor 1
D1, D2 TFFM107-M-H SOD-123 / DIODE Formosa 2
D3 FFM107A-H SMA / DIODE TEERHY 1
D4 SRGC10GH SOD-80 / DIODE ThERHY 1
D4B SRGC10DH SOD-80 / DIODE Thefist

BD1, BD2 LS 50M BD-TMBF / DIODE SR PR

D5 1N4148/SOD-323 SOD-323 / DIODE Formosa 1

Others
F1 3.15A/250V FUSE MST 1
CN2 USB Type C USB-C 1
TYPE_USCF-16XN-4BV63
TC 3015 & B Sil-More(E#k) 15g
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4. Transformer Specification

Core Size : RM-8

Material : PC95
Bobbin/PINs : Vertical / 6 Pins

. ZEEEEZ(varnish).,

- HUEHEREIEPIN 3.

1. Lm=200uH=7% (Pin 4 > Pin 6),PINFiIEH = CLIIEH

=
Sxa=ull

Primary Inductor (£5%) : 200uH
6 o= o CT1 M M
Np2 ®0.1x20,10Ts 3|1|E° ©06x2,5Ts . 2 ll oom ... 2L Tape
,; :: % (TEX) NSt Naz % % 1L Tape
5 o= ! o CT2 Nal || GO@ [s7s) L Tape
Np1 ®0-1x20,20Ts 3| RN S S YR G0
— I LT
1= I shieting| | OOOOO OO O O || -
o—== ape
L] N1 MR e,
Nai @®0.15x2, 8Ts Il Ns1 % % 1L Tape
1 shielding|| @O © O O x
2 o— I G@ 1L Tape
Na2 @045 x2, 4Ts é I Np1 || @O oo %)
I ('S TS
3 O T I
Shielding t—=———! Pin side Top side
Winding No. Pin Copper Wire & Foil Winding Type Tape Layer
Na2 2>3 ®0.15x2x4Ts 245(0.5Ts) 1
Nal 1>2 ®0.15x2x8Ts 245(0.5Ts) 1
®0.1x20x10Ts R
Np2 5>6 _ 1
(ZB#BE5%) (1Ts)
5T 4 4T Wik
Shielding 3> NC ®0.18x3x9Ts 1
(1Ts)
P0.6x2x5Ts RiE
Ns1 CT1- CT2 _ ) 1
(ZERE%) (1Ts)
5T B4& 3T Hids
Shielding 3> NC ®0.18x3x8Ts 1
(1Ts)
®0.1x20x20Ts B
Np1 4>5 _ - 2
(ZEBREM%) (2Ts)
Note:

- Ns1yCT14E4R Hbobbint# 75 A%%, CT1EH EHEEE Ns1yCT28e47 HbobbintE 77 H4%.
. CTLERF20mm(E5mmERi5E! ), CT28F&20mm(E5mmERisEor).
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5. Performance Evaluation ....cccovoiiciiiiiiiinicrnerr s s ss s s s e 7
Test ENVIronmeNnt SEtUP ..vvieriiiiiiiriiirscr s rera s s s s e e 8
5.1 INPUL CharaCteriStiCS wuuvuririeiririrririrrar s e raeass 9
5.1.1 Efficiency HPASS [ JFAIL 9
5.1.2 Input Power under No Load BPASS [ FAIL 13
5.1.3 Start-up Time HPASS [ FAIL 13
5.1.4 Brown-in and Brown-out HPASS [ FAIL 14
5.1.5 Hold-up Time BPASS [ FAIL 15
5.2  Output CharaCteriStiCS.uuuuurarirrnrriiirirrrrrarrerararserarasaenas. 16
5.2.1 Line Regulation and Load Regulation BMPASS [ JFAIL 16
5.2.2 Output Ripple & Noise BMPASS [ JFAIL 17
5.2.3 Output Voltage Rising Time BPASS [ FAIL 19
5.2.4 Output Voltage Falling Time BPASS [ [FAIL 22
5.2.5 Cable Detached BPASS [ [FAIL 25
5.2.6 Load Transient BPASS [ [FAIL 28
5.2.7 Line Transient BPASS [ [FAIL 30
5.3 PrOtECTIONS ..t iire i err v s s 34
5.3.1 Constant Current WPASS [ [FAIL 34
5.3.2 Output Short BPASS [ FAIL 36
5.3.3 Photo-Coupler Short (Voutr OVP) BWPASS [ JFAIL 40
54 Key Component WaveformsS...cuccveeveiiciiciiiierircensne e eeeaea, 44
5.4.1 Voltage Stress on Primary Side MOSFET WPASS [ JFAIL 44
5.4.2 Voltage Stress on SR MOSFET BPASS [ JFAIL 45
5.5  Others. i e 46
5.5.1 Thermal BPASS [ [FAIL 46
5.5.2 ESD BPASS [ [FAIL 50
5.5.3 Surge BPASS [ [FAIL 50
5.5.4 Conducted EMI BPASS [ [FAIL 50
5.5.5 Radiated EMI BPASS [ [FAIL 51
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4. Performance Evaluation

Test Equipment:

Instrument Manufacturer Type/Serial No.
AC Source EXTECH 6800
Power Meter YOKOGAWA WT210
Oscilloscope LeCroy 44MXi-A
Electronic Load Chroma 63030
Multi-Meter Fluke 287
Differential Probe LeCroy ADP305
Current Amplifier LeCroy CPO030
Thermal Imager Fluke Ti32
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5.1.1 Efficiency

5.1 Input Characteristics

Input Voltage

84.0%

82.0%

80.0%
25%

50%

75%
Output Load (%)

Output Voltage Output Loading 115Vac/60Hz 230Vac/50Hz
n (%) n (%)
10% 82.2 79.6
Specification CoC Tire-2 (Vour< 6V, Pour=15W) : >72.48%
Test Result Pass Pass
25% 86.9 83.6
50% 88.6 86.0
oV 75% 89.5 87.1
100% 90.7 87.8
Average n (%) 88.92 86.14
Specificati DOE 6 (Vour< 6V, Pour=15W) : >81.39%
pecitication CoC Tire-2 (Vour< 6V, Pour=15W) : >81.84%
Test Result Pass Pass
Efficiency vs. Output Load
(RT7790&RT7208 20V/65W Demoboard, PCB End, Vq,1=5V)
94.0%
92.0%
90.0%
53
~ 88.0%
-
2
QL 86.0%
o
=
11}

115Vac/60Hz
230Vac/50Hz

100%

Test Condition

1.Burn-in 10 minutes

2.PCB End
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Input Voltage

89.0%

88.0%

87.0%
25%

50%

75%

Output Load (%)

Output Voltage Output Loading 115Vac/60Hz 230Vac/50Hz
n (%) n (%)
10% 85.8 83.9
Specification CoC Tire-2 (Vour>6V, Pour=27W) : >77.30%
Test Result Pass Pass
25% 89.5 87.9
50% 91.0 89.4
v 75% 91.5 92.2
100% 91.6 92.5
Average n (%) 90.90 90.49
Specificati DOE 6 (Vour>6V, Pour=27W) : >86.62%
pecification CoC Tire-2 (Vour> 6V, Pour=27W) : >87.30%
Test Result Pass Pass
Efficiency vs. Output Load
(RT7790&RT7208 20V/65W Demoboard, PCB End, Vo ,=9V)
94.0%
93.0%
92.0%
S
~ 91.0%
=
2
2 90.0%
O
2
w

115Vac/60Hz
230Vac/50Hz

100%

Test Condition

1.Burn-in 10 minutes

2.PCB End

www.richtek.com
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Input Voltage
Output Voltage Output Loading 115Vac/60Hz 230Vac/50Hz

n (%) n (%)
10% 88.3 87.9

Specification CoC Tire-2 (Vour>6V, Pour=45W) : >78.85%
Test Result Pass Pass
25% 91.6 90.4
50% 92.4 91.5
15V 75% 92.5 93.1
100% 92.4 93.2
Average n (%) 92.23 92.08

Specification (E)OE§ _ (Vour>6V, POUT=:45V\/) : >87.73°§o

oC Tire-2 (Vour>6V, Pour=45W) : >88.85%
Test Result Pass Pass

Efficiency vs. Output Load
(RT7790&RT7208 20V/65W Demoboard, PCB End, Vgy1=15V)

95.0%
94.0%
93.0%
92.0%

91.0%

Efficiency (%)

90.0%

115Vac/60Hz
230Vac/50Hz

89.0%

88.0%
25% 50% 75% 100%

Output Load (%)

1.Burn-in 10 minutes

Test Condition > PCB End

www.richtek.com 11
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Input Voltage
Output Voltage Output Loading 115Vac/60Hz 230Vac/50Hz

n (%) n (%)
10% 88.7 88.0

Specification CoC Tire-2 (Vour>6V, Pour=60W) : >79.00%
Test Result Pass Pass
25% 91.8 91.3
50% 92.6 92.2
20V 75% 92.7 93.5
100% 92.7 93.6
Average n (%) 92.41 92.64

speciicaion | 206t . oo poreony. Somoon

out> 6V, Pout : .00%
Test Result Pass Pass

Efficiency vs. Output Load
(RT7790&RT7208 20V/65W Demoboard, PCB End, Vo,=20V)

95.0%
94.0%
93.0%
92.0%

91.0%

Efficiency (%)

90.0%

115Vac/60Hz
230Vac/50Hz

89.0%

88.0%
25% 50% 75% 100%

Output Load (%)

1.Burn-in 10 minutes

Test Condition > PCB End

www.richtek.com 12
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5.1.2 Input Power under No Load

Input Power (mW)
Output Voltage Output Power
90Vac 115Vac | 230Vac | 265Vac
5V ow 23.04 28.94 32.46 34.28
Specification <50mwW
Test Result Pass Pass
.. 1.Burn-in 10 minutes
Test Condition 2.Cable Detached
5.1.3 Start-up Time
Input Voltage | Output Voltage | Output Current | Start-up Time | Test Result
0A 383ms Pass
90Vac/60Hz
3A 377ms Pass
5V
0A 358ms Pass
265Vac/50Hz
3A 362ms Pass

90Vac/60Hz ; 5V ; OA 90Vac/60Hz ; 5V ; 3A

) (RS | il |
RRRRARE AR RN TR IRRRRRE AR
AR R RN AR AR R R AR AR AR AR AR A RE

CH4:VAC

www.richtek.com 13
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265Vac/50Hz ; 5V ; 0OA

265Vac/50Hz ; 5V ; 3A

IR RN ER R REE R RN EE R

CH4ZVAC
5.1.4 Brown-in and Brown-out
Brown-in
Output Voltage Output Current | Brown-in Voltage Test Result
0A 80.2Vac Pass
5V
3A 80.9Vac Pass
Brown-out
Output Voltage Output Current | Brown-out Voltage Test Result
0A 70.5Vac Pass
5V
3A 70.9Vac Pass
0A 70.7Vac Pass
9V
3A 71.2Vac Pass
0A 71.2Vac Pass
15V
3A 71.8Vac Pass
0A 70.9Vac Pass
20V
3.25A 71.8Vac Pass

www.richtek.com
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5.1.5 Hold-up Time

Input Output Output Hold up L
. Specification Test Result
Voltage Voltage | Current time
5V 38.39 PASS
90Vac/60Hz oV 3A 18.66 PASS
>5ms
@ 0 Degree 15V 10.08 PASS
20V 3.25A 5.42 PASS
Hold-up Time ; 5V ; 3A Hold-up Time; 9V ; 3A

Hold-up Time ; 15V ; 3A Hold-up Time ; 20V ; 3.25A

www.richtek.com 15
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5.2 Output Characteristics

5.2.1 Line Regulation and Load Regulation

Intput Output Measured (V) Load Regulation | Test
Voltage Voltage 0% 50% | 100% Specification Result
90Vac/60Hz 4991 | 4986 | 4.972 Pass
5V
265Vac/50Hz 5.000 | 4.985 | 4.973 Pass
90Vac/60Hz 9.010 | 9.000 | 8.987 Pass
oV
265Vac/50Hz 9.012 | 9.000 | 8.984 Pass
Vour + 1%
90Vac/60Hz 15.02 | 15.01 | 14.99 Pass
15V
265Vac/50Hz 15.03 | 15.00 | 14.99 Pass
90Vac/60Hz 20.01 | 19.99 | 19.97 Pass
20V
265Vac/50Hz 20.01 | 20.00 | 19.98 Pass
Line Regulati
ine Regulatior Vour £ 1%
Specification
Test Result Pass Pass Pass
Test Condition PCB End

www.richtek.com 16



http://www.richtek.com/

[ Internal Use - Richtek Only ]

RICHTEIKK CONFIDENTIAL

5.2.2 Output Ripple & Noise

Input Output Output e
Measured | Specification | Test Result
Voltage Voltage | Current
5V 52mV Pass
oV 3A 54mV Pass
90Vac/60Hz
15V 78mV Pass
20V 3.25A 179mV Pass
<200mV
5V 59mV Pass
qVv 3A 65mV Pass
265Vac/50Hz
15V 70mV Pass
20V 3.25A 79mV Pass
90Vac/60Hz ; 5V ; 3A 265Vac/50Hz ; 5V ; 3A

P s R A | e e e ey

90Vac/60Hz ; 9V ; 3A 265Vac/50Hz ; 9V ; 3A

www.richtek.com 17
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90Vac/60Hz ; 15V ; 3A 265Vac/50Hz ; 15V ; 3A

,,,,,,

90Vac/60Hz ; 20V ; 3.25A 265Vac/50Hz ; 20V ; 3.25A

,,,,,,

Note:
Measured by using a 12 inch twisted pair terminal with a 10pF aluminum electrolytic
capacitor and a 0.1yF ceramic in parallel, measured at full load.

www.richtek.com 18
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5.2.3 Output Voltage Rising Time

Input Output Rising Time (ms) L
Specification | Test Result
Voltage Voltage 0A 3A

5V=9V 55.7 56.4 Pass
90Vac/60Hz 5vV=15V 141.1 141.1 Pass
5Ve=20V 210.0 210.1 Pass

<275ms
5Vve9V 55 55 Pass
265Vac/50Hz 5V=15V 137.5 137.5 Pass
5V=20V 207 207 Pass

90Vac/60Hz ; 5V=9V ; 0A 90Vac/60Hz ; 5V=>9V ; 3A

265Vac/50Hz ; 5V=9V ; 0A 265Vac/50Hz ; 5V=9V ; 3A

2 st i
X st me v e

CH2:Vgs sr

www.richtek.com 19
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90Vac/60Hz ; 5V=15V ; OA 90Vac/60Hz ; 5V=15V ; 3A

90Vac/60Hz ; 5V=20V ; OA 90Vac/60Hz ; 5V=20V ; 3A

CH2:Vgs sr

www.richtek.com 20
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265Vac/50Hz ; 5V=20V ; 0A 265Vac/50Hz ; 5V=20V ; 3A

CH2:Vgs sr

www.richtek.com 21
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5.2.4 Output Voltage Falling Time

Input Output Falling Time (ms) L
Specification | Test Result
Voltage Voltage 0A 3A

V=5V 55.5 55.5 Pass
90Vac/60Hz 15V=5V 140.1 140.1 Pass
20V=>5V 209.1 209.1 Pass

<275ms
V=5V 55.5 55.5 Pass
265Vac/50Hz 15V=5V 138.1 138.1 Pass
20V=>5V 207.5 207.5 Pass

90Vac/60Hz ; 9V=>5V ; OA 90Vac/60Hz ; 9V=>5V ; 3A

{ i
| ' R ETTR AP TERANE TRV ATIN
1 CITTTTETTY ’lf'”“”““"””l]"I”'\”" m

o =

265Vac/50Hz ; 9V=>5V ; 0A 265Vac/50Hz ; 9Vv=5V ; 3A

I | T TN TR N
! I A s

CH2:Vgs sr

www.richtek.com 22
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90Vac/60Hz ; 15V=5V ; OA

90Vac/60Hz ; 15V=5V ; 3A

|
|
[
)
|
[
|
|
|
|
|
|
|
|
|

e =t

3

4 4
Xis T3TB0 % (5 18 16400 m
Xoe 12610 ma AN T ZHEZIHE

90Vac/60Hz ; 20V=5V ; OA

90Vac/60Hz ; 20V=>5V ; 3A

I
|
|
I
|
|
|
|
!
|
|
|
|
|
[
|

v €15 miv

ov Y

‘ ‘
Ymm7 m

Xt= W1 me (X= 208 175 ma
Xoe 9503550 v VAXe 4 THITI HE

CH2:Vas sr

www.richtek.com
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265Vac/50Hz ; 20v=5V ; 0A 265Vac/50Hz ; 20v=5V ; 3A

UL P"M""‘—"—"

CH2:Vgs sr

www.richtek.com 24
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5.2.5 Cable Detached

Input Voltage | Output Voltage Falling Time (ms) Test Result
0A 3A
V=5V 56.56 57.67 Pass
90Vac/60Hz 15V=5V 135.1 139 Pass
20V=>5V 213.3 217.3 Pass
V=5V 59.68 59.68 Pass
265Vac/50Hz 15V=5V 143 1454 Pass
20V=>5V 214.9 215.7 Pass
Specification Output Voltage Step Down to 5V

90Vac/60Hz 9V ; OA

90Vac/60Hz 9V ; 3A

Lolind Ll |

T gl g
b LA AR LA L | 38 P A 1 R 1 5 S B AR

R e

265Vac/50Hz 9V ; 0A

CH2:Vgs sk CH3:Vusep
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90Vac/60Hz 15V ; OA

90Vac/60Hz 15V ; 3A

|

Il
|
|l
il

i

I\

I

Il
L b A

0 .
L

265Vac/50Hz 15V ; 3A

CH1:Vour CH2:Vgs sk CH3:Vusep
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265Vac/50Hz 20V ; 0A 265Vac/50Hz 20V ; 3A

205y
280vie
Swov
my

CHZZVGS_SR CHSZVUSBP
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5.2.6 Load Transient

50ms 50ms
/ 2.5A/ IN ﬂSA/us \
50ms
Input Output Measured V, V
P P i) Specification | Test Result
\Voltage Voltage | 10%=90% | 90%= 10%
5V 4.62 5.07 Pass
9V 8.62 9.07 Pass
90Vac/60Hz
15V 14.58 15.08 Pass
20V 19.54 20.09 Pass
Voutr T 10%
5V 4.50 5.18 Pass
9V 8.49 9.22 Pass
265Vac/50Hz
15V 14.57 15.12 Pass
20V 19.50 20.13 Pass
90Vac/60Hz ; 5V ; 10%~90%Load 90Vac/60Hz ; 9V ; 10%<~90%Load
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90Vac/60Hz ; 15V ; 10%<90%Load

90Vac/60Hz ; 20V ; 10%~90%Load

e .

R = o f = i

CH1:Vsus CH4:lout

265Vac/50Hz ; 5V ; 10%$90%Load

265Vac/50Hz ; 9V ; 10%%<90%Load

.
r—'f-r—'r—r—""""’"'f"f"'

P7 mawic PEmaasC Ptnauc
1A e mA saty
23 2
e T i) e
Domiiand 20K
00 4

3 :
gt

265Vac/50Hz ; 15V ; 10%<~90%Load

265Vac/50Hz ; 20V ; 10%<90%Load

= = == == ==
O O

o g

SR U S S —

mﬂ: m pr ” m; mm
CH1:Veus CH4: lout
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5.2.7 Line Transient

Input Voltage Output Voltage OA 3A (3.25A for 20V)
sV 4.976 4.949
90Vac/60Hz 9V 8.967 8.946
265Vai,50Hz 15V 14.96 14.97
20V 19.90 19.88
Input Voltage Output Voltage 0.5A 3A (3.25A for 20V)
5V 5.012 4.962
265Vac/50Hz 9V 8.967 8.979
90Vai /60Hz 15V 14.94 14.90
20V 19.93 19.91
Specification Vout * 1%
Test Result Pass Pass

90Vac/60Hz=265Vac/50Hz ; 5V ; OA

90Vac/60Hz=265Vac/50Hz ; 5V ; 3A

CH2:Vgs sr CH4:Vpuik
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265Vac/50Hz=90Vac/60Hz ; 5V ; 0.5A 265Vac/50Hz=90Vac/60Hz ; 5V ; 3A

v b - [op—
ﬁm RIS et
Y

90Vac/60Hz=265Vac/50Hz ; 9V ; OA 90Vac/60Hz=265Vac/50Hz ; 9V ; 3A

| —
T T T

ht =Y - P7 masiCh B mesiCHl
T ﬂ e n 216V
m e - 2
m S m

265Vac/50Hz=90Vac/60Hz ; 9V ; 0.5A 265Vac/50Hz=90Vac/60Hz ; 9V ; 3A

CH2:Vgs sr CH3:Vtr CH4:Vac
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90Vac/60Hz=265Vac/50Hz ; 15V ; OA 90Vac/60Hz=265Vac/50Hz ; 15V ; 3A

| —
T " T T

m a1
s T g
cy

P montCa [—
v v
i m

265Vac/50Hz=90Vac/60Hz ; 15V ; 0.5A 265Vac/50Hz=90Vac/60Hz ; 15V ; 3A

90Vac/60Hz=265Vac/50Hz ;
20V ; 3.25A

I
| | —

90Vac/60Hz=265Vac/50Hz ; 20V ; 0.5A

CH2:Vgs_sr CH4:Vac
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265Vac/50Hz=90Vac/60Hz ;

265Vac/50Hz=90Vac/60Hz ; 20V ; 0.5A
20V ; 3.25A

o [os— - .
my 24 Pt Phmemce

r«ﬁ.*miwﬁﬁ = e
v mm

CHZ:VGS_SR CH4:Vac
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5.3 Protections

5.3.1 Constant Current

Max.
Output | Output Constant [l I | cc Test
Input Voltage P P Current OTEETOAN Y Shutdown
Voltage | Current + lout_max (%) Result
lout cc Voltage
lout_max
90Vac/60Hz 3.258A 8.60% 2.76V Pass
5V 3A
265Vac/50Hz 3.230A 7.67% 2.75V Pass
90Vac/60Hz 3.250A 8.33% 6.76V Pass
)V 3A
265Vac/50Hz 3.255A 8.50% 6.78V Pass
90Vac/60Hz 3.250A 8.33% 12.96V Pass
15V 3A
265Vac/50Hz 3.250A 8.33% 12.96V Pass
90Vac/60Hz 3.500A 7.69% 17.91V Pass
20V 3.25A
265Vac/50Hz 3.520A 8.31% 17.95V Pass
Specification lout cc < lout max +10%
90Vac/60Hz ; 5V 265Vac/50Hz ; 5V

i

X:lout Y:VBus
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90Vac/60Hz ; 9V

265Vac/50Hz ; 9V

90Vac/60Hz ; 15V 265Vac/50Hz ; 15V
T 1t} T T Y
t i
90Vac/60Hz ; 20V 265Vac/50Hz ; 20V

X:lout Y:VBus
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5.3.2 Output Short
Input Output Output Input L
Specification | Test Result
\Voltage Voltage Current Power
5V 74.15mW Pass
9V 69.98mWwW Pass
0A

15V 72.22 mW Pass
20V 72.66 mW Pass

90Vac/60Hz
5V 74.18 mW Pass
9V 3A 72.07 mW Pass
15V 71.82 mW Pass
20V 3.25A 74.22 mW | Auto Recovery Pass
5V 148.5 mW Pin<150mW Pass
9V 147.8 mW Pass

0A

15V 149.4 mW Pass
20V 148.9 mW Pass

265Vac/50Hz
5V 147.9 mW Pass
9V 3A 147.1 mW Pass
15V 149.6 mW Pass
20V 3.25A 148.7 mW Pass
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90Vac/60Hz ; 5V ; OA

90Vac/60Hz ; 5V ; 3A

265Vac/50Hz ; 5V ; 0OA

265Vac/50Hz ; 5V ; 3A

s S A S————F
) o

T 'WY'iﬁg’i?ﬂ

90Vac/60Hz ; 9V ; OA

CH2:Vgs sk CH3:Vusep
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265Vac/50Hz ; 9V ; OA 265Vac/50Hz ; 9V ; 3A

""m"f"w *m"" e mivﬁm
T X1 20es BT Sxe  20R6RTS 4
2 " g3 vAXE 4755610 mbe Xas B3 NAKE 4791505 ez

90Vac/60Hz ; 15V ; OA 90Vac/60Hz ; 15V ; 3A

-
265Vac/50Hz ; 15V ; OA 265Vac/50Hz ; 15V ; 3A
b W

I o A

CH2:Vgs sk CH3:Vusep
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90Vac/60Hz ; 20V ; OA

90Vac/60Hz ; 20V ; 3.25A

265Vac/50Hz ; 20V ; OA

265Vac/50Hz ; 20V ; 3.25A

CHZZVGs_SR CH3:Vusep
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5.3.3 Photo-Coupler Short (Vour OVP)
Input Output | Output OVP Input L Test
Specification
\Voltage Voltage | Current | Level Power Result
5V 5.72 47.8 PASS
oV 9.24 47.99 PASS
0A
15V 15.5 47.88 PASS
20V 20.4 48.21 PASS
90Vac/60Hz
5V 5.75 47.33 PASS
o9V 3A 9.24 48.12 PASS
15v 15.5 48.01 PASS
Auto Recovery
20V 3.25A 20.4 48.31 PASS
Vout ovp<1.2Vour
5V 5.83 121.7 PASS
Pin<150mW
Vv 9.24 122.8 PASS
0A
15V 155 130.1 PASS
20V 20.4 125.8 PASS
265Vac/50Hz
5V 5.83 124.7 PASS
oV 3A 9.24 123.1 PASS
15V 155 127.4 PASS
20V 3.25A 20.4 127.2 PASS

www.richtek.com 40



http://www.richtek.com/

[ Internal Use - Richtek Only ]

CONFIDENTIAL

90Vac/60Hz ; 5V ; OA 90Vac/60Hz ; 5V ; 3A
%

265Vac/50Hz ; 5V ; OA 265Vac/50Hz ; 5V ; 3A

\ ‘ |

| \ \
90Vac/60Hz ; 9V ; OA 90Vac/60Hz ; 9V ; 3A

'

CH2:Vgs sr CH3: Vusep

www.richtek.com

41


http://www.richtek.com/

RICHTEK

your power partner.

[ Internal Use - Richtek Only ]

CONFIDENTIAL

265Vac/50Hz ; 9V ; OA 265Vac/50Hz ; 9V ; 3A
\‘i
\
90Vac/60Hz ; 15V ; OA 90Vac/60Hz ; 15V ; 3A
ﬁ
\ \
|
265Vac/50Hz ; 15V ; OA 265Vac/50Hz ; 15V ; 3A
{ L
CH2:Vgs sr CH3: Vusep
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90Vac/60Hz ; 20V ; 3.25A

g

]

265Vac/50Hz ; 20V ; OA

265Vac/50Hz ; 20V ; 3.25A

CHZZVGs_SR CH3:Vusep
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5.4 Key Component Waveforms

5.4.1 Voltage Stress on Primary Side MOSFET

Stress on
Output | Output . i ) Test
Input Voltage Test Condition | Primary Side
Voltage | Current Result
MOSFET
5V 3A Start-up 470V Pass
Output Voltage
5V=20V 3A 603V Pass
Step-up
265Vac/50Hz
Normal
_ 603V Pass
20V 3.25A Operatlon
Output Short 603V Pass
Primary Side
. 650V
MOSFET Rating
265Vac/50Hz ; 5V ; 3A ; Start-up 265Vac/50Hz ; 5V=20V ; 3A ; Step-up

M v | o e 2
e [ P e u

265Vac/50Hz ; 20V ; 3.25A; Normal 265Vac/50Hz ; 20V ; 3.25A ; Short
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5.4.2 Voltage Stress on SR MOSFET

Output | Output . Stress on SR | Test
Input Voltage Test Condition
Voltage | Current MOSFET Result
5V 3A Start-up 103V Pass
Output Voltage
5Ve=20V 3A 111V Pass
Step-up
265Vac/50Hz
Normal
: 89V Pass
20V 3.25A Opel’atlon
Output Short 103V Pass
SR MOSFET
. 150V
Rating

265Vac/50Hz ; 5V ; 3A ; Start-up

265Vac/50Hz ; 5V=20V ; 3A ; Step-up

- =

[

265Vac/50Hz ; 20V ; 3.25A; Normal

265Vac/50Hz ; 20V ; 3.25A ; Short
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5.5 Others

5.5.1 Thermal

90Vac/60Hz ; 20V ; 3.25A ; with Case
Output Cap. & DM Choke Side Transformer Side

-23.9

SR MOSFET Side

76,5
172
68
64
160
56
152
L48
44
L40
136
132
128
237

r77.3

70
-65
-60
55
150
L45

40
135
130

L23.1
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265Vac/50Hz ; 20V ; 3.25A ; with Case
Output Cap. & DM Choke Side Transformer Side
H r70.1 ~70.2
-64 164
60 60
56 156
52 152
148 -48
L44 44
40 40
8 36 36
-32 32
Log 28
L237 1241
o e
SR MOSFET Side
r72.5 714
68 68
64 64
60 60
156 56
152 52
48 48
44 44
140 40
-36 136
132 132
28 128
-23.7 -23.6
o e
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90Vac/60Hz ; 20V ; 3.25A ; open frame
Primary MOSFET Side Transformer Side

~100.(

190
-84
.78
L72
-66
-60
154
L48
L42
-36
-30
L25.0
°C

+25.0

SR MOSFET Side

100.

190
-84
78
172
66
160
54
48
L42
136
130
L25.0
i

Thermal 90Vac 265Vac
PWM MOS 89.1 83.1
SR MOS 95.5 103.1
Tr / Wire 95.5/103.8 101.9 / 108.2
Bridge 1 102.3 68.6
Bridge 2 98.2 67.4
Sunbber diode 88.2 82.9
RT7790 85.2 77.4
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265Vac/50Hz ; 20V ; 3.25A ; open frame
Primary MOSFET Side Transformer Side

-100.(

r100.(

+90
L84
178
L72
66
-60
54
-48
L42
136
130
125.0

190
-84
78
172
-66
160
54
48
L42
136
130
L25.0

SR MOSFET Side

1 7100.(

190
L84
L78
172
66
160
54
L48
L42
36
130
L25.0

Thermal 90Vac 265Vac
PWM MOS 89.1 83.1
SR MOS 95.5 103.1
Tr / Wire 95.5/103.8 101.9 / 108.2
Bridge 1 102.3 68.6
Bridge 2 98.2 67.4
Sunbber diode 88.2 82.9
RT7790 85.2 77.4
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5.5.2 ESD

IEC61000-4-2 ESD

ESD Level Contact Mode(kV) Air Mode(kV) Test Result

1 2 2 PASS

2 4 4 PASS

3 6 8 PASS

4 8 16 PASS

5.5.3 SURGE

IEC61000-4-5 SURGE

L-FG; N-FG; L-N-FG Test Volt.(kV) L-N Test Volt.(kV) Test Result

2 1 PASS

2.2 11 PASS

5.5.4 Conducted EMI

Conducted EMI

110Vac/60Hz ; 20V ; 3.25A 230Vac/50Hz ; 20V ; 3.25A

- . 0020
Conducted Emissions at Powerline_Mode 1 Conducted Emissions at Powerline_Mode 2 e
[ [(ime [/ ] ® = T )
. @ //7/ “ LimQP [/
— m ® v
o lmav [ i\,\
I — — - Limav [~/
i NV ® — I
21 M ( o W
|/ R r j so- N T .
= TN L e o N T Tl
0 ) iy
20 2 .
10 2
ol | 0
150 M 1om M o
([o-we 150K ™ oM 0
EUT : 65W RT7790 e =
bove 1100 I3
ode b3 201325 Chock5UH T WETTTD
[ttt et er- 500

Mode : Number3 20V 3254 Chock TSUH
Memo: LISN 202002-LINE

(H2) (dBuV) | (dBuV)  (dB) (dB) (dB) (dB)
L 1985k 5283 68 1080 26 003 i Type Freq Level Limit Facts Condition Comment| Raw LsN
S ) 1 e W e @w @ @ @
o ok R TR o . @ 15% 4B B8 987 Lne  Wont' M% 005
O N oo S AE @ as o
] L @ mw wn ez s in o
L i . L s ine o om
. T @ wm ws el @ e wo o
@ iox oo wn  nn om o0 o N m Bu ww W e o
N s ne an se e o on @ e emown s e oo
R e o N sn s s e Be o
YR ST e oo e @ um en ww s e oo
@ 4943 a.28 5600 1472|1006 013 S84 AV 1419M 443 4600 2157 995 Line 1448 006
A d9M_ (3088 | 4600 1517|1008 o1 o8 P 10968M 4535 6000 M85 1027 Line 308 018
4 9131 4681 0.0 1308 02 o015 1 AV 10.968M 3686 50.00 134 1027 Line 259 018
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5.5.5 Radiated EMI

110Vac/60Hz ; 20V ; 3.25A 230Vac/50Hz ; 20V ; 3.25A
Radiated Emissions below 1GHz Mode 1
. feo o adiated Emissions below 1GHz_Mode
Radiated Emissions below 1GHz_Mode 1 i -~ . )
] ] . %
@ e [ e
v
3 @ [V n @
° | s® [ « (et
50 5O ‘
. [ «
30 ’ bbb M L T
P et
\ o/ WWAW ¢ SRR
o [ P — b
10 x
04, . ' . ' . ] il ' il ' il ' il ' il ' i} i} i Ca) Il ]l 1l ]l Il 1 ] 1 ] 1 Il i I} i} I} i} i i i
3AM 100M 150M 200M 250M 300M Z5M 400M 450M S0DM S50M 60OM 650M J00M T50M 80OM 850M 9COM 950V 1G 3M 100M 150M Z00M Z50M 00M 350M 400M ¢50M S00M S50M 6COM 650M TOOM TS0V 800M 850M OCOM 950M 1G
ETZ iz
Fower ACL10V/60+z Power AZ30V/50Hz
B5W RT779C E5W RT7790
wois ;
Acrare v
chodTSUH chock 7504
05-M-B-4 (5-M-B-4
T Fer ledl Ut Ve fedor [Da Cordten Ao Hagh  Cormeifow A 0 FA e [fm e [k g [ [oe o ot [Comeltor & T [
(Hs) (Bl BV (@3 (B | (m 5] (m) @Bu0m) (dBr) B (4B) () (dBuvim) (BuV/T) @B (B | (m) ) (@BuVm) (@Bm)  (B)  @B)
W WM mm o 29 s 3 Ve M 10 Wes M 2 ok s T e i S B P P e R R
¢ WM ns o 6% s 3 veid m 10 - 65 A9 ok 1% L e e L
WO man w3 083 Veid A5 10 - 4 Bu ox am e o w1 lem |ne
WM ks s SoL 10 3 Ve M 10 - s By % e R o o e P e e
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DISCLAIMER

The document contained in this communication and attachment is confidential
and is for the use of the intended customers only. Any disclosure, copying or distribution
of this report without Richtek's consent is strictly prohibited. If you are not the intended
customers, please delete this report entirely without using, retaining, or disclosing any of
its contents. This document is for information purposes only and shall not be construed
as an offer or solicitation of an offer or an acceptance or a confirmation of any contract
or transaction. All data or other information contained herein are not warranted to be
complete and accurate and are subject to change without notice. Richtek reserves the
right to mark corrections, modifications, enhancements, improvements, and other
changes to its documents, products and services at any time and to discontinue any
product or service without notice. Customers should obtain the latest relevant
information before placing orders and should verify that such information is current and
complete. The document is under copy right protection.
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