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1. Electrical Specification

AC INPUL VOIAGE ..ot e 90Vims~265Vms
LiNE FIEQUENCY ...evviiiiiie et es e e e ettt e e e e e e e eea it a e e e e e e eeenneas 47Hz~63Hz
DC OULPUL VOIAGE ...t oottt e e e e e e e e e e 19V
NOMINAl OQULPUL CUIMTENT ....ueiiii s oot e e e e e era e as 3.42A
EffICIENCY oo s >DOE 6 & CoC Tier2 Standard
POWET CONSUMPLION ....eiiiiiiiiiieeeeeiciiiiiiies aeee e e e e e ettt e e e e e e e e eeaareaaa e e e e e e e eeeesnnns <75mW
(o] (o BT o N 0 1 RSP UTRTR >5mS
OULPUL RIPPIE & NOISE ... e <380mV
(o F=To J 2 (=T U] F= 11 o] o[RS 15%
[ S L=To U] = i o] o TSP 1%
Over Load ProteCtioN .........couviiiiiiiiiiiiiiii ettt eeeeanees Auto Recovery
Short CirCuit ProteCiON .......cevviiiiiiiiiiiiiis et e e e e eeaeees Auto Recovery
Over Voltage ProteCtion ...........cooiiiiiiiiiiiis ceviiiiiiee et eeeeees Auto R ecovery
CS Pin Over Temperature ProteCtion ........cccceees voveeiviiiiiiiiiiee e eeeeeeeeens Auto Recovery
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2. Summary

Item Test
Test Item Comment
No. Result

5.1 [Input Characteristics

5.1.1 |Efficiency Pass

Efficiency at 10% load of full

5.1.2
rated output current Pass

Input power under no load &

5.1.3

light load Pass
5.1.4 |Standby power test Pass
5.1.5 [Start-up time Pass
5.1.6 |Brown-in and Brown-out Pass
517 Bleeding resistor removal Pass

" |(BRR™)

Slope compensation and

5.1.8[ P P Pass

sub-harmonic

5.1.9 [Hold-up time Pass

5.2 |Output Characteristics

Line regulation and load

5.2.1 . Pass
regulation

5.2.2 |Output ripple & noise Pass
Overshoot and rising time at

5.2.3 Pass
start up
Undershoot and falling time at

5.2.4 Pass
power off
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5.2.5 |Load transient and cycle test Pass

5.3 |Protections

5.3.1 |OCP and recovery Pass
5.3.2 [Vout OVP and recovery Pass
5.3.3|SC and recovery Pass
5.3.4|CS Pin OTP Pass

5.4 |Key Component Waveforms

5.4.1 |Voltage stress on MOSFET Pass

Voltage stress on Secondary

5472
Rectifier Diode Pass

5.5 |Standard and safety

5.5.1 [EMI Pass
5.5.2 |Safety (ESD & Surge) Pass
RT7789DGS For 19V/65W Demo Board Test Report 7/43
RichTek Confidential
Do Not Copy

PRDO001-14-1



RICHTEK 19V/65W Demo Board Test Report
—vourpowerparner

3. Test Facility

Instrument Manufacturer Type/Serial No.
AC Source EXTECH 6800
Power meter YOKOGAWA WT210
Oscilloscope LeCroy 604Zi
Electronic Load Chroma 63030
Multi-meter Fluke 287
Differential probe LeCroy ADP305
Current amplifier LeCroy CPO030
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5. Electrical Characteristics Test Iltems
5.1 Input Characteristics
5.1.1 Efficiency

Test Method  |Efficiency at different load conditions & Burn-in 20min
Test Conditions |Measured at PCB End
Test Result
Input Measured Efficiency 7 (%) Average DOE VI CoC Tier2

Voltage 25% | 50% | 75% | 100% | 7 (%) > 88% > 89%
90Vac /60Hz | 90.04 | 89.91 | 89.09 | 88.27 89.33 Pass Pass
115Vac / 60Hz | 90.71 | 90.78 | 90.09 | 89.71 90.32 Pass Pass
230Vac /50Hz | 90.76 | 91.28 | 91.42 | 91.08 91.14 Pass Pass
265Vac /50Hz | 90.40 | 91.04 | 91.25 | 90.85 90.89 Pass Pass

Note: DOE VI regulation limit : 49W <Po = 250W =5 = 88%

CoC Tier2 regulation limit  : 49W <Po = 250W =» 5 = 89%

Efficiency vs. Output Power
(RT7789_For 19V/65W Demo Board / PCB End)
93%
92%
91% —
g 0% ——
S gou
£ 88% (
L
87%
86%
~#-90Vac/B0H: ~#-115Vac/60H: —4-230Vac/50H: <#-265Vac/50H:
85%
25% 50% 75% 100%
lo (%)
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Test Method |Efficiency at different load conditions & Burn-in 20min

Test Conditions |Measured at 18AWG / 1.5M Cable End

Test Result
Input Measured Efficiency 75 (%) Average DOE VI CoC Tier2
Voltage 25% | 50% | 75% | 100% | 7(%) > 88% > 89%
115Vac /60Hz | 90.38 | 90.13 | 89.12 | 88.42 | 89.51 Pass Pass
230Vac /50Hz | 90.44 | 90.62 | 90.43 | 89.77 | 90.32 Pass Pass

Note: DOE VI regulation limit : 49W <Po = 250W = n = 88%

CoC Tier2 regulation limit  : 49W < Po = 250W = n = 89%

5.1.2 Efficiency at 10% load of full rated output ¢ urrent

Test Method

Test Conditions |Measured at 18AWG / 1.5M Cable End

Test Result
Input Voltage Output Load Measured Eff. (%) Specification Test Result
90Vac / 60Hz 89.26 Pass
115Vac / 60Hz 89.50 Pass
230Vac / 50Hz 10% Full Load 87.74 > 9% Pass
265Vac / 50Hz 86.75 Pass

Note 1: CoC Tier2 regulation limit  : 4OW <Po = 250W = n = 79%
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5.1.3 Input power under no load & light load
Test Method
Test Conditions

Input power under no load:

Test Result

Input Wattage DOE VI CoC Tier2
Input Voltage Output Load

(mwW) < 210mW < 150mW
90Vac / 60Hz 21.99 Pass Pass
115Vac / 60Hz 23.43 Pass Pass
No Load

230Vac / 50Hz 32.54 Pass Pass
265Vac / 50Hz 40.54 Pass Pass

Note: DOE VI regulation limit  : 49W < Po =< 250W =» Pin < 210mW

CoC Tier2 regulation limit  : 49W < Po = 250W =» Pin < 150mW
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EPA 4.0 Regulation Limit:

Test Result
Output Input Wattage (W) - Test
Wattage (W) 115V 230V Specification Result
0.25W (0.251) 0.302 0.326 <0.5W (n>50%) Pass
0.5W (0.514) 0.595 0.631 <0.714W (n>70%) Pass
1W (1.010) 1.150 1.210 <1.428W (n>70%) Pass
1.15W (1.159) 1.311 1.376 <1.642W (9 >70%) Pass
1.5W (1.506) 1.702 1.779 <2.142W (9 >70%) Pass
1.7W (1.710) 1.930 2.014 <2.428W (n>70%) Pass
2W (2.001) 2.259 2.349 <2.857TW (7n>70%) Pass
Measurement by Power Meter YOKOGAWA WT210
5.1.4 Standby power test
Test Method
Test Conditions |Measured with 18AWG / 1.5M Cable
Input Voltage Input wattage (W) Pout Specification | Test Result
90Vac / 60Hz 0.592 Pass
115Vac / 60Hz 0.595 0.5W Pass
230Vac / 50Hz 0.631 (0.514W) < Pass
265Vac / 50Hz 0.655 Pass
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5.1.5 Start-up time
Test Method
Test Conditions

Test Result
Input Voltage Start-up Time Specification Test Result
90Vac / 60Hz 0.186m sec. <1 sec. Pass

CH1:Vac ; CH2:Vo

q\ETELEDYNE LECROY |

‘Everywhereyoulook

g9
100 ms/div|

X1=
X2= 1662040 ms 1/AX= -5 387786 Hz

Note: Output power at full load.
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your power partner.

5.1.6 Brown-in and Brown-out

Test Method
Test Conditions
Test Result
Input Voltage Input Wattage (W)
90Vac / 60Hz 75.01
85Vac / 60Hz 75.27
80Vac / 60Hz 75.83
75Vac / 60Hz 76.58
70Vac / 60Hz 77.61
65Vac / 60Hz 77.95
60Vac / 60Hz X (OLP)
BNI/BNO : 57.7Vac / 49.7Vac (No Load)
BNI/BNO : 57.7Vac / 50.0Vac (50% Full Load)
Brown-in , No Load Brown-in , 50% Full Load
e P
W d o TR ,n g
AT, [[ /

v v

Brown-out , No Load

40
" \vﬂux X

Ly vy

CH1:Vpp, CH2:Vo, CH3:Veuk, CH4:Vhy waveforms must be taken simultaneously.
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5.1.7 Bleeding resistor removal (BRR ™)

Test Method |Vin = 265Vac/50Hz ; No Load
Test Conditions |AC OFF & Auto Recovery
Test Result

AC OFF : PASS
TD BRR = 72.3674ms

3 1
q B TELEDYNE LECROY
\ Everywhereyoulock”

X1= -101.36695 ms A}( 7136735 m
X2= -29.99960 ms 1/AX= 14 012010 Hz

Auto Recovery (Output short) : PASS
To Brr = 71.1120ms

3 1
q.‘ TELEDYNE LECROY

e
|
4
=
.
T
"

i

H

| mw”m‘\‘m\\H!HHJHMJMM MHH!|

s
| ]

P

il

J?L

‘ ﬁ

2 Ms/s|Dropoit__ Pos
Xi= 7993180 ms AXe 711120 ros
Xox G70.4310 me VAXS -10.06732 Ha

Note: CH1:V pp, CH2:Vgare, CH4:Vhuy waveforms must be taken simultaneously.
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5.1.8 Slope compensation and sub-harmonic
Test Method
Test Conditions

Test Result
Input Voltage Output Load Test Result
80Vac / 60Hz Full Load Pass

CH1:VBuk ; CH2:Vcs

"“TELEDVNE LECROY |

Everywhereyoulook |

Fase 0003
200 ms/div§Stop  66.0V
10 MS 500 MS/s}Edge MNegative|

Bl [DLTH B E L [OCTH b
20.0 Vidiv, 200 mV/div]
-600.0 mV/
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5.1.9 Hold-up time
Test Method
Test Conditions

Test Result
Input Voltage Hold-up Time Specification Test Result
90Vac / 60Hz 7.148m sec. > 5m sec. Pass

Note: Output power at full load. (90Vin @ 0 deg)

CH1:Vac ; CH2:Vo

q~‘ TELEDYNE LECRO\’-:

Everywhareyoulook™

X2= 913504 ms WAX= -139.8873 Hz
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5.2 Output Characteristics
5.2.1 Line regulation and load regulation

Test Method
Test Conditions |[Measured at PCB End

Test Result
Measured (V) ;
Load Regulation
Input Voltage Output Output Output o Result
Specification
Full Load | Mid Load No Load
90Vac / 60Hz 19.341 19.434 19.475 Pass
115Vac / 60Hz 19.343 19.430 19.475 Pass
132Vac / 60Hz 19.346 19.427 19.475 Pass
Vout £5 %
180Vac / 50Hz 19.325 19.416 19.475 Pass
230Vac / 50Hz 19.306 19.404 19.475 Pass
265Vac / 50Hz 19.291 19.394 19.475 Pass
Line Regulation
e Vout+1 %
Specification
Result Pass Pass Pass
RT7789DGS For 19V/65W Demo Board Test Report 19/43
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5.2.2 Output ripple & noise
Test Method
Test Conditions |Measured at 18AWG / 1.5M Cable End

Test Result
Measured -
Input Voltage Output load Specification Test Result
(mVp-p)
90Vac / 60Hz Full Load 209 Pass
< 380mV
265Vac / 50Hz Full Load 209 Pass
CH1: VO_RippIe
90Vac / 60Hz , Full Load 265Vac / 50Hz , Full Load
g gt g gt

<<<<<<<<<<

Note: Measured by using a 12 inch twisted pair term  inal with a 10uF aluminum electrolytic capacitor

and a 0.1uF ceramic in parallel, measured at full|  oad.
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5.2.3 Overshoot and rising time at start up

Test Method
Test Conditions |Measured at 18AWG / 1.5M Cable End
Test Result

Output rise time test result

Measured ( ms) Specification
Input Voltage Test Result
No Load Full Load (10% ~ 90% Vout)
90Vac / 60Hz 19.740 22.027 < 50ms Pass
265Vac / 50Hz 19.403 23.838 < 50ms Pass

Output overshoot test result

Measured ( % )

Input Voltage Specification Test Result
No Load Full Load

90Vac / 60Hz 2.1 3.0 < 8% of Vo Pass

265Vac / 50Hz 2.1 2.3 < 8% of Vo Pass

Vin = 90Vac/60Hz ; CH1:V o @No Load Vin = 90Vac/60Hz ; CH1:V o @Full Load

g e g e
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Vin = 265Vac/50Hz ; CH1:V o @No Load

Vin = 265Vac/50Hz ; CH1:V o @Full Load

pppppppp

pppppppp
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5.2.4 Undershoot and falling time at power off

Test Method

Test Conditions

Measured at 18AWG / 1.5M Cable End

Output falling time test result

Measured ( ms) Specification
Input Voltage Test Result
Full Load (90% ~ 10% Vout)
90Vac / 60Hz 8.671 < 50ms Pass
265Vac / 50Hz 8.861 < 50ms Pass

Vin = 90Vac/60Hz ; CH1:V o @Full Load

Vin = 265Vac/60Hz ; CH1:V o @Full Load
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5.2.5 Load transient and cycle test

Test
Measured at 18AWG / 1.5M Cable End
Method
265Vac / 50Hz
Input Voltage
90Vac / 60Hz
Test
- Output Load : Condition 1 : 0% ~ 100% of full load
Conditions
< 100ms
25A us

< 100ms

Test Result

Measured Vo (V)
Input Voltage Specification Test Result
0% -- 100% Load 100% -- 0% Load

90Vac / 60Hz 18.670 19.620 Vout +5 % Pass

265Vac / 50Hz 18.700 19.570 Vout +5 % Pass

Vin=90Vac/60Hz ;CH1:Vo;CH2:lo; Vin =265Vac /50Hz ; CH1 : Vo ;CH2:lo;
0% --- 100% Load 0% --- 100% Load
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5.3 Protections
5.3.1 OCP and recovery

Test Method
Test Conditions

Test Result
Input Voltage Output Current (A) | lo_max / lo (%) Test Result Specification
90Vac / 60Hz 4.485 131 Pass
115Vac / 60Hz 4.890 143 Pass
132Vac / 60Hz 4,965 145 Pass
120% ~ 150%
180Vac / 50Hz 4.905 136 Pass
230Vac / 50Hz 4.680 130 Pass of the full load
265Vac / 50Hz 4.470 131 Pass
YAN 0.495 14
Over Current Protection
160%
155%
150%
145%
140% \
3 135% / / ~
ol
- 130%
125%
120%
115%
110%
90V/60Hz 115V/60Hz 132V/60Hz 180V/50Hz 230V/50Hz 265Vv/ME9
Vac(Vrms)
RT7789DGS For 19V/65W Demo Board Test Report 25/43
RichTek Confidential
Do Not Copy

PRDO001-14-1



RICHTEK 19V/65W Demo Board Test Report
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5.3.2 Vout OVP and recovery
Test Method [Secondary side photo-coupler short circuit
Test Conditions |Measured at PCB End

Test Result

Input Voltage Output Load Output Voltage (V) Measured (W) Specification

No Load 22.80 0.151

90Vac / 60Hz Full Load 22.80 1.904
Auto Recovery

No Load 22.80 0.244

265Vac /50Hz 1 gad 22.80 2.022

Vin = 90Vac / 60Hz , No Load Vin = 90Vac / 60Hz , Full Load

B

Vin = 265Vac / 50Hz , No Load Vin = 265Vac / 50Hz , Full Load

Note: CH1:V pp, CH2:Vo, CH3:Vcome, CH4:Vouac Waveforms must be taken simultaneously.
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5.3.3 SC and recovery
Test Method |[Output short circuit
Test Conditions

Test Result

Input Voltage Output Load Measured (W) Specification

90Vac / 60Hz Full Load 0.427

Auto Recovery

265Vac / 50Hz Full Load 0.483

Vin = 90Vac / 60Hz , Full Load

Vin = 265Vac / 50Hz , Full Load

Note: CH1:V pp, CH2:Vgare, CH3:Vcomp, CH4:Vpmac Waveforms must be taken simultaneously.
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5.3.4 CS pin OTP and recovery
Test Method |1N4148+50k(2VR
Test Conditions

Test Result

e Test
Input Voltage | Output Load | Ves ote(V) | Rnc(kQ) | Specification mesult
Full Load 0.700 10.813 Pass

u . :
90Vac / 60Hz Dass
Auto Recovery Pass
265Vac / 50Hz Full Load 0.694 10.948 .

Vin = 90Vac / 60Hz , Full Load

Note: CH1:V pp, CH2:Vgare, CH3:Vcome, CH4:Vcs waveforms must be taken simultaneously.
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5.4 Key Component Waveforms
5.4.1 Voltage stress on MOSFET

Test Method
Test Conditions
Test Result
. Stress on Component
Input Voltage Test Conditions _
MOSFET Rating
Normal operation at full load 572
265Vac / 50Hz | Start-up at full load 572 650V
Output short at full load 572

265Vac / Normal operation at full load ; CH1:V bs

H |
q~‘ ‘TELEDYNE LECROY
‘Everywhereyoulook”

!
[
|
[
4

P1:max(C1) P2:min(C1} P3:pkpkiC1) P4:mean(C1) P5:rms{C1) P6:rmsiF1) P7:mean(F1} P8:per@viF1}
572V Y 578V
v v T
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265Vac / Start-up at full load ; CH1:V Dbs

q\QTELEDVNE LECROY
‘ ‘Everywhereyoulock”

-G MR

i
Measure P1:max(C1 P2:min(C1) P3:pkpkiC1) P4.mean(C1) P3:ms(C1) P&.rmsiF1) P7.mean(F1) P8 per@(F1}
572V 6V 578V

L4 4 4

265Vac / Output short circuit at full load ; CH1:V  bs

q\QTELEDVNE LECROY
‘ ‘Everywhereyoulock”

Measure P1:max(C1 F'Z.m?n(Cﬂ P3:pkpkiC1) P4.mean(C1) P3:ms(C1) P&.rmsiF1) P7.mean(F1) P8 per@(F1}
572V 6V 578V
L4 4 4
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5.4.2 Voltage stress on Secondary Rectifier Diode
Test Method

Test Conditions

» Stress on Component
Input Voltage Test Conditions _ _
Diode Rating
Normal operation at full load 98.5
265Vac/50Hz | Start-up at full load 101.8 120V
Output short at full load 101.8

265Vac / Normal operation at full load ; CH1:V b

H |
q~‘ ‘TELEDYNE LECROY
‘Everywhereyoulook”

i

Measure P1:max(C1) P2:min(C1} P3:pkpkiC1) P4:mean(C1) P5:rms{C1) P6:rmsiF1) P7:mean(F1)
value 58V 985V 1043V
status L4 L4 4

P8:per@viF1}

[Tbase -30.0mg

100 msfd|
10 MS 100 MS/s} Dropol
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265Vac / Start-up at full load ; CH1:V D

[ T H

[ : 1‘=TELEDYNE LECROY
i i {Everywhareyoulock”

| ¢ H |

I
T
1
1
f ; ;
[ ;
|
f
f
I
4

i
Measure P1:max(CT P2:min(C1) P3:pkpkiC1) P4.mean(C1) P3:ms(C1) P&.rmsiF1) P7.mean(F1) P8 per@(F1}
54\ v 1068V

L4 4 4

265Vac / Output short circuit at full load ; CH1:V b

TELEDYNE LECROY
i Everywhareyoulook”

»

Measure P1:max(CT F'Z.m?n(Cﬂ P3:pkpkiC1) P4.mean(C1) P3:ms(C1) P&.rmsiF1) P7.mean(F1) P8 per@(F1}
54\ v 1068V
L4 4 4
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5.5 Standard and safety
5.5.1 EMI (Test result is peak )

Conduction - Line @ Vin = 110Vac/60Hz ; Output = Full Load

Receiver (X =
RBW (CISPR) O kHz MT 20 ms EM7600
Input DC & Att 10 dé Preamp 0O dB @ Step LOG
Scan 01Pk Clrw@2av Clrw
: : L T 1MHz
90 dByv
80 dBpv :
70 depv
i U I
60 dBpy——=h—t
o :
50 dBpy-———
0o ! T
‘\H : ;
I f
40 H@E_u
[ | th P ‘
é‘o B I i i ﬂ i rm}'lﬂ b
H H\ y: u‘ ‘H} R wa Ty
i | 1[ R TUA B
20 dBu‘v I —_ —
: : [ v
10 dBpv
: : TR S N N : : A S B N : A}
Start 150.0 kHz Stop 30.0 MHz
—
H J Measuring... [MRULNELLD G Bt y

Date: 13.NOV.2015 13:34:01

Conduction - Neutral @ Vin = 110Vac/60Hz ; Output = Full Load

Receiver (X =

RBW (CISPR) 9 kHz MT 20 ms EM7600
Input DC & Att 10 dB Preamp 0O dB @ Step LOG
Scan O1Pk Clrw@24Av Clrw

0 1MHz 1 H 1 H ) i1 10 MHz

90 depv

80 dBuv

70 dBpv
i

A0 dBLm —

u\____

50 dB e

f H i)

: 1 :
bl
i :

a,d deily
: “"“ (L\m
20 deyv "
L
10 dB:u\,
: : I S B : : : I : T
Start 150.0 kHz Stop 30.0 MHz
il Measuring... MRNANELLD WG S
Date: 13.NOV.2015 13:28:17
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Conduction - Line @ Vin = 230Vac/50Hz ; Output = Full Load

Receiver (X =
RBW (CISPR) 9 kHz ™MT 20 ms EM7600
Input DC & Att 10 dé Preamp 0O dB @ Step LOG

Scan O1Pk Clrw@2av Clrw
: : : L 1MHz

590 dBpy

80 dBpv

70 depv
S
B0 By

\M '”’\" wH \

TS

20 dBpv

10 dBpv

H
Stop 30.0 MHz

Start 150.0 kHz
H J Measuring...  JUERNERLD i 131;13210:3 /

Date: 13.NOV.2015 13:31:10

Conduction - Neutral @ Vin = 230Vac/50Hz ; Output = Full Load

Receiver (X =
RBW (CISPR) O kHz MT 20 ms EM7600
Input DC & Att 10 dé Preamp 0O dB @ Step LOG
Scan 01Pk Clrw@2av Clrw
: : L T 1MHz ; : T 10MHz
590 dBpy R
80 dBpv —
70 dByv
S R
50 dB Y ——h e
o Lo
50 dBpy———— -
‘ —
w : } Ny
: ; L
4b d%u\a ; “
“ e, [H ‘ fmh ’m‘ ’ P w
P \
30 ey - I
20 dBv
10 dBpv

| TF]
Stop 30.0 MHz

Start 150.0 kHz
H J Measuring...  JUERNERLD i 131;122::; /

Date: 13.NOV.2015 13:29:48
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5.5.2 Safety (ESD & Surge)
ESD Test:

Test Method
Test Conditions |Applicable Standards: [IEC61000-4-2

Test Result
IEC61000-4-2 ESD
Testing Conditions
PSU Test Result
Contact Mode Air Mode
+ 8KV + 16KV Pass
+ 10KV + 18KV Pass
+ 12KV + 20KV Pass
Surge Test:

Test Method
Test Conditions |Applicable Standards: [IEC61000-4-5

Test Result
IEC61000-4-5 Surge
Testing Conditions
PSU Test Result
Line Coupling Test Voltage
L-FG + 6kV Pass
N-FG + 6kV Pass
LN-FG + 6kV Pass
L-N + 5kV Pass
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6. Bill of Material

COMPONENT SPECIFICATION LOCATION QTY
o & 7} s fr E ®E
Resistor
SMD Resistor 1R+5% 1/4W 1206 RoHS R1, R2 2
SMD Resistor 200R+5% 1/4W 1206 RoHS R3, R3A 2
SMD Resistor 0+5% 1/8W 0805 RoHS R4, R24 2
SMD Resistor 100+5% 1/4W 1206 RoHS R8 1
SMD Resistor 10+5% 1/4W 1206 RoHS R8A 1
SMD Resistor 470+1% 1/4W 1206 RoHS R9 1
Dip Resistor 0.18+1% 1W NKNP RoHS R10 1
SMD Resistor 8+1% 1/4W 1206 RoHS R10A 1
SMD Resistor 2.2+5% 1/4W 1206 RoHS R11 1
SMD Resistor 4D+5% 1/4W 1206 RoHS R12, R12A 2
SMD Resistor 2R+5% 1/8W 0805 RoHS R13 1
SMD Resistor 5.1R+5% 1/8W 0805 RoHS R14 1
SMD Resistor 510+5% 1/8W 0805 RoHS R15 1
SMD Resistor 68R+1% 1/8W 0805 RoHS R16 1
SMD Resistor 110+1% 1/8W 0805 RoHS R17 1
SMD Resistor 100R+1% 1/8W 0805 RoHS R17A, R20, R22 3
SMD Resistor 22.10+1% 1/8W 0805 RoHS R21 1
NTC SCK102R55 {10 NTC1 1
Capacitor
Electrolytic Capacitor |Rubycon BXW series: 120uF/400V+10% 105y18*30mm P=7.5mm RoHS C1 1
SMD Capacitor 102+10% 500V X7R 1206 RoHS C2,C8 2
SMD Capacitor 102+10% 50V X7R 0805 RoHS Cc4 1
SMD Capacitor 221+10% 50V X7R 0805 RoHS C5 1
SMD Capacitor 104+10% 50V X7R 0805 RoHS C6, C12, C13 3
Electrolytic Capacitor |CHI LI TEH GR series: 10uF/50V+20% 1Q5y5*11mm P=2mm RoHS c7 1
Electrolytic Capacitor |CHI LI TEH GR series: 1000uF/25V+20% 105y 10*15mm P=5mm RoHS C9, C10 2
SMD Capacitor 103+£10% 500V X7R 1206 RoHS C16, C16A 2
X1 Capacitor 0.33uF/300V £10% 17mm*9mm*16mm P=15nohR CX1 1
Y1 Capacitor 102+20% 2508 P=10mm RoHS CY1l 1
Inductor
Line Fiter Size:12*6 maxy0.4*1 9Ts / 190uH / RoHS LF1 1
Line Fiter Size:20*10 maxy0.45*1 53Ts / 10mH min / RoHS LF2 1
Output Fiter Size:14.5*9 maxy0.8*1 6Ts / 200uH min / RoHS L3 1
Transformer RM-10 6Pin / Lm=570uH+5% / Lk=25uH max/ Np: 0.4542(2 Layer), Ns: m 1
0.9*1*8(1 Layer/TEX), Na: 0.2*1*7(1 Layrer) / RoHS
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Semiconductor
Bridge Rectifier GBU4J 4A/600V VF=1V(max) RoHS BD1 1
FAST Diode FFM107 1A/1000V VF=1.3V SMA RoHS D1, D6, D7 3
FAST Diode SRGC10DH 1A/200V VF=1.05V Trr=150ns SMAfbten-free type) RoHS D2 1
Schottky Diode V40120C 40A/120V VF=0.43V(max) TO-2BRoHS D3 1
FAST Diode 1N4148 200mA/75V SOD-323 RoHS D4 1
N-MOSFET SPA11N65C3 11A/650V 0.88P-TO220-3-31 RoHS Q1 1
IC RT7789DGS Ul 1
Optocoupler PC817(C-Type) Dip-4 u2 1
Shunt regulator TL-431CSF SOT-23 3L RoHS u3 1
Others
Fuse CQMST T5A/250V 8.5x4mmx7.5mm P=5mm RoHS F1 1
Varistor TVR-D series: TVR14471 470V+10§d4 P=7.5mm S-Type RoHS MOV1 1
PCB 92mm*42mm*22mm FR-4 1.6mm 262 [Fjfk 1E$5 RoHS 1
HEAT SINK For Q1 HS1 1
HEAT SINK For D3 HS2 1
SETHIRSR SEHEIZAAM3*6 2
PRE FNATRIERF M3*0.5 2
Jumper 0.6 L=29.5+0.5mm, H=3.5mm P=22.5mm TFL=21mmgz#! JP1 1
Jumper 0.6 L=19.5+0.5mm, H=3.5mm P=12.5mm TFL=11mmgz% JP2 1
Jumper 0.6 L=22+0.5mm, H=3.5mm P=15mm TFL=13.5mmz %! JP3 1
Jumper 0.6 L=20.5+0.5mm, H=3.5mm P=13.5mm TFL=12mmg#! JP4 1
Jumper 0.6 L=17+0.5mm, H=3.5mm P=10mm TFL=8.5mm¢Z %! JP5 1
1.0/ C1™+" L=8mm+0.5mm / JP1: L=21mm+0.5mm / JB2L 1mm+0.5mm / JPB:
TELEE =13 5mrn£0.5mem | JPu: L1 210,56/ P, L8, Srrvsn t1+, P15 !
BUEES w8 L=20mm max R10 1
LRGBS 32mm For HS2 HS2 1
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7. Transformer Specification
CORE SIZE: RM-10 Material: 3C95

Bobbin/PINs :  Vertical / 6 pins
Primary inductor (£5%) : 570uH

Leakage inductor : 15uH (Maximum)
Electrical :

5 S THR(A)

N3: 21T,

0.45¢*1P*1L
4 o I N2: 8T,

Triple wire 0.99*1P*1L
N1: 21T,
0.45¢*1P*1L

6 . Ef(B)
3 °

N4: 7T,

0.27®*1P*1L
2

2 O Shieldina
Tob Vi 1 6
op View 5 5
3 4
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Transformer Structure:

Winding No. Pin Wire & Wire Copper  |Turns Winding Tape | Tape Layer
Bobbin

N1 6—>4 0.45x1Px1L 21Ts R 1L
E1l 2 Cu Shielding(open)  |1.2Ts BB 1L
N2 A—B | Triple wire 0.9 x1Px1L | 8Ts R 1L
E2 2 Cu Shielding(open) |1.2Ts BB 1L
N3 4—5 0.45x1Px1L 21Ts R 1L
N4 3—2 0.27x1P 7Ts S TEES 1L

Core-RM10 570uH 2L

Notel: #EHIFT PIN1 45Tk - PINA 17851 5Tk

Note2: N2 ~ N4 £ 0.025t*8w HyErHasEBI(BaER) @ 1& 0.2 BY5 |48 PIN 2

Note3: N3 HYJ A ~ B I —RHENESPEL TR - A IR E TFL Tube #24% - B fj1#EHA TFL Tube
GEIR 0 4RRISY BN JTHERERAE 30mm » R EIZ$H 5mm

Noted: EERER4HLRLF1% - 72 CORE SMETII—RE 0.025t*10w HYSESE (KEER) » ¥2 0.2 FY5 (4372 PIN 2

Note5: fx1&5ufE CORE &AL 2 J@Bw(22mm) » M BRREEHIERS 3 EBRF(19mm)

Note6: EZ=j#%(Varnished)
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LF1 Specification
SPECIFICATION FOR APPROVAL

CUSTOMER | 37 &§5 | DESCRIPTION T9X5%3-C CUSTOMER'S T953-191Z

PART NO
12.0 MAX mim
6.0 MAX mi/m
10.0%£1.5 mim
4.0 ref mim
4.0 ref mim
@®0.4 mim

mim

2. SCHEMATIC

m(o|lOo| m@| >

-

N1 N2

| @

mim

| mim

J mim

K mim

L m/m

3. WINDING DATA:

WDG| WIRE/MATL |TURNS| ST | FIN | INDUCTANCE | DCR,,, | SLEEVE | REMARK
N1 ©0.4 TEX-E 9 (H) 1 4 190.0uH min 30mQ NO

_ I 8
N2 ©0.4 uew2 9 () 2 3 190.0uH min 30mQ NO
® Test voltage : 500VDC,5mA 3 SEC. between Winding to Core.
® Insulation resistance : at 500VDC,more than 100MQ.
® Temperature range : -25°C~807C.
® Inductance measurement condition : 100KHz/1V (HP-4284A).
4. MATERIAL LIST:
ITEM MATERIAL VENDOR NO CLASS
CORE A10,MA100,NC-10H ACME,KAWATETSU,NICERA,
N10,R10K ENCORE,VAKOS
UEW/U,UEW, PACIFIC,TA WIN, E201757,E317251, B
WIRE UEW-4#,UEW-2 JUNG SHING,FENG CHING E174837,E172395
TEX-E,TIW-M, TLW-B FURUKAWA,COSMOLINK,DAH JIN Eggg;:g E213764, B
APPROVED CHECKED PREPARED SAP NO. DATE REV PAGE
-2 29-JAN- .
{é@\} [@] [@] 13070804 9 16 1.0 11
29. JAN. 16 29. JAN. 16 29. JAN. 16 =
=% BAZL a2 A“’ ZECERM A RN
< \ 7 s> AIN HSIN ELECTRONICS CO., LTD.
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LF2 Specification
SPECIFICATION FOR APPROVAL

b

CUSTOMER | 37 §5 | DESCRPTION | TX16%9. 1%4. 7 CUPSJ%M,fg'S SEEEG

]

1. MECHANICAL ASSEMBLY 2. SCHEMATIC A 20.0 MAX mim
A B 10.0 MAX m/m
c 15.0£1.5 mim
| R Toq| | o2 D ®0.45 mim
N1 N2 E m/m
4 3 F m/m
G m/m
H m/m
| m/m
4 1 23 J m/m
3. WINDING DATA:
WDG| WIRE/MATL |TURNS| ST | FIN | INDUCTANCE | DCR . | SLEEVE |REMARK
N1 | ©0.45 UEW-NY | 53ref | 1 4 | 10.0mHmin | 150mQ NO
N2 | ©0.45 UEW-NY | 53ref | 2 3 | 10.0mHmin | 150mQ NO

Test voltage : 500VDC,5mA 3 SEC. between Winding to Winding .
Insulation resistance : at 500VDC,more than 100MQ.
Temperature range : -25C~80C.

Inductance measurement condition : 100KHz/1V (HP-4284A).
Core : TX16*9.1*4.7.

R R ] Fr0.5¢°2PC'S F ZE B B I e A Bl

4. MATERIAL LIST:

ITEM MATERIAL VENDOR NO CLASS
CORE 3E6 FERROXCUBE
WIRE UEWN/U,UEW-Y, PACIFIC,TA WIN, E201757,E317251, B
UEY-2#,UEW-NY JUNG SHING,FENG CHING E174837,E172395
SEPARATE| LUMIRROR X-10 (S10) TORAY INDUSTRIES INC. E86511 VTM-2
GLUE EPOXY TH320 TIAN HUAN TECH (DONGGUAN)CO.,CTD. E257593 V-0
APPROVED CHECKED PREPARED SAP NO. DATE REV PAGE
@E\ 13090401-2 04-SEP-13 1.1 11
04. SEP. 13 "
7 nu; 22 ¥R A RN A
AIN HSIN ELECTRONICS CO., LTD.
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L3 Specification

SPECIFICATION FOR APPROVAL

CUSTOMER | 31  §5 DESCRIPTION | T10*5%5-C CUPTSTMNES'S AEFRH
1. MECHANICAL ASSEMBLY 2. SCHEMATIC A 14.5 MAX m/m
B 9.0 MAX m/m
B c 10.0%1.5 mim
D ®0.8 mim
! . . 2 E m/m
F m/m
N1 N2
G m/m
4 3 H m/im
| mim
4 1 2 3 2 3 m/m
K m/m
L m/im
3. WINDING DATA:
WDG| WIRE/MATL |TURNS| ST | FIN | INDUCTANCE | DCR ., | SLEEVE |[REMARK
N1 ®0.8 UEW-NY| 61X 1 4 200.0uH min 6mQ NO
N2 ©0.8 TEX-E 6N 2 3 200.0uH min 6mQ NO L
® Test voltage : 500VDC,5mA 3 SEC. between Winding to Core.
® Insulation resistance : at 500VDC,more than 100MQ (between lines).
® Temperature range : -25C~80C.
® Inductance measurement condition : 10KHz/0.1V (HP-4284A).
® Core: T10*5*5-C...or Equivalent.
4. MATERIAL LIST:
ITEM MATERIAL VENDOR NO CLASS
CORE A121,R12K ACME,VAKOS
UEWN/U,UEW-Y, PACIFIC,TA WIN, E201757,E317251, B
UEY-2#,UEW-NY JUNG SHING,FENG CHING E174837,E172395
WIRE
TEX-E,TIW-M FURUKAWA,COSMOLINK E206440,E213764 B
APPROVED CHECKED PREPARED SAP NO. DATE REV PAGE
VTN 13072301-2 30-AUG-13 1.0 171
30. AUG. 13
AN zz2sxmnsrai
AIN HSIN ELECTRONICS CO., LTD.
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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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