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DEMO BOARD TEST REPORT

High Performance Low Cost 12V1.5A Adapter
using PSR DCM CC/CV Regulator KP2123

FEATURES

e  Primary-Side—Control without Opto-Coupler
or Secondary Feedback Circuit
e Constant Current and Constant Voltage

Output

e  High Average Efficiency >86%
e Low standby power<70mw

e 15% CC and CV Regulation
e Programmable Cable Drop Compensation

(CDC) in PSR CV Mode
e Build in Protections:

B VDD UVLO
APPLICATIONS

e STB Power Supply

DEMO BOARD SEPCIFICATION

Over Load Protection (OLP)
Short Load Protection (SLP)
On-Chip Thermal Shutdown (OTP)
Cycle-by-Cycle Current Limiting (OCP)
Leading Edge Blanking (LEB)

INTRODUCTION

KP2123 is a high-performance DCM Primary Side
Regulation (PSR) regulator with high grecision
CV/CC Control ideal for adapter applicati

In CV Mode, KP2123 adopts Multizmhode (AM+FM)
Control to improve system efficie and reliability.
In CC Mode, KP2123 uses Qu si Resonant Control
with CC loop regulatio

KP2123-D01 is typically

The Demo Boa :
yplication of 12V/1.5A adapter

designed for th

Description Min. Typ. Max. Unit Note
Input Voltage 90 265 Vac 50/60Hz
Output Voltage 12 Vdc
Output Current 1.5 1.8 A
Total Output Power 18 w
Ripple & Noise Vripple 150 mVp-p Board End, 20MHz Bandwidth
N >86.1 % L1ovarlGors & Z30VaE/Soz
Standby Pewer Consumption Pst 70 mw @265Vac
Startup:Time Tst 3 s Tested at 90Vac/60Hz
SEIRE Margin 6/5 dB EN55022 Class B
\ Surge Test 2 kv Differential Mode @ 230Vac/50Hz
S&(-Contact/Air Discharge) 8/15 kv On each output terminals; +/-
EFT +1 kv @ 230Vac/50Hz
Safety Designed to meet UL60950
Operating Ambient 0 40 C
Operating Humidity 5 95 %R.H.

The table above shows the minimum acceptable performance of the design. Actual performance is listed in

the results section.
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Demo Board of KP2123DP-D01-R1.0
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b i i Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Circuit Description

The Demo Board of KP2123DP-DO01 is configured in a single stage flyback topology, which combines a high-
performance DCM PSR regulator KP2123DP. KP2123DP-DO0L1 is typically designed for the application of STB
power supply with universal input (90-265Vac, 50/60Hz). Additionally, the demo board can achieve high
efficiency, low standby power loss and precise constant current and constant voltage control (CC/CV).

1. Input Rectification and EMI filtering

The circuit input stage is composed by the components of F1, VR1, CX1, LF1 and BD1. F1, V (1 and LF1
provide the inrush current limitation and Surge protection in the event of component fai ' Sufge or short
circuit event. CX1, LF1 and EC1 are used to guarantee conducted and Radiated EMI eet EN55022B
Standard. The bridge diode of BD1 rectifies the AC input to DC output, which is followed;by a bulk capacitor

EC1.

2. DCM CV/CC Regulator KP2123DP Operation

IC1 is KP2123DP, which is a high-performance DCM Primary Side
precision CV/CC control ideal for STB Power Supply applications.

R5, R6, R14, D2, C3 are used as VDD power supply for KR2423. R1, R12 and R13 are resistor divider for
detecting output voltage by sampling FB Pin voltage | primary winding voltage. R10 and R11 are sensing
resistors to set CC current. R7, R9, C1, D1 composg® snubber circuit to depress the drain-source voltage

Kiwi Instruments Corp.
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR

DCM CV/CC Regulator KP2123

No. Designator Value Description Package | Manufacturer  Part Number
1 BD1 1kV/1A Diode Bridge ABS Any ABS10
2 c1 1InF/1kV Ceramic Cap, 1kV X7R 1206 Murata
3 c2 1nF/100V Ceramic Cap, 100V X7R 0805 Murata @

4 a3 3.3uF Electrolytic Cap, 50V,5*11.5 H Any Aﬁ;‘%
5 cé 1nF/100v Ceramic Cap, 100V X7R 0805 Murata | 4 &/

6 c7 2.2uF Ceramic Cap, 50V X7R 0805 Murata" ; :%%399 -

7 C10 22pF/1KV Ceramic Cap, 1kV X7R 1206 ZI%% )

8 CX1 100nF MKP62,275Vac~X2,P=10mm,T=8mm TH %, (Rl

9 cv1 1.5nF/400V | CD/Y1 Y5U Cap,400VAC,P=10mm,T=50mm ™|  hsTE

10 D1 1kV/1A 1.0 AMP SILICON RECTIFIERS sﬁ@%%%ﬁ Any 1N4007
11 D2 F7 Fast Recovery Rectifiers ;gﬁ&l;;% YEA SHIN FF1IMS
12 D4 20A/80V Dual Schottky Barrier Diode e %ﬁ@-zzo PFC PFC20L80CT
13 EC1 33uF/400V Electrolytic Cap, 400V,13%26 s YT JFEN
14 EC3 1000uF Electrolytic Cap, 16V,10*1%smﬁgé-’ ( H Aishi
15 EC4 1000uF Electrolytic Cap, 1&%0*}6 TH Aishi
16 F1 | T3.15A/250V Fuse 250/3.18p T Any

=

17 LF1 25mH UU9.8,L§§@HTB=0.3mm uu9.8 Any
18 R1 15k Py Resistor, 5% 0805 Yageo'

19 R5 3M ‘%%,\ “Rilm Resistor, 5% 1206 Yageo'

20 R6 3M & »  FilmResistor, 5% 1206 Yageo
21 R7 470K o %\ ) Film Resistor, 5% 1206 Yageo
22 R8 25@?**:%» 2 Film Resistor, 5% 0805 Yageo
23 R9 s%@j”f Film Resistor, 5% 805 Yageo
24 R10 Py, IR Film Resistor, 1% 1206 Yageo
25 R11s < IR Film Resistor, 1% 1206 Yageo
26 | g3 24K Film Resistor, 5% 0805 Yageo
27 »g;%" ‘514 1R Film Resistor, 5% 0805 Yageo

%Q,zgxw“ R15 10R Film Resistor, 5% 0805 Yageo

2? R21 6.2K Film Resistor, 5% 0805 Yageo
30 VR1 7D471 Varistor - 7D471 TH STE
31 R21 6.2K Film Resistor, 5% 0805 Yageo
32 VR1 7D471 Varistor - 7D471 TH STE
33 IC1 KP2123DP PSR DCM CC/CV Regulator DIP-8 Kiwi
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Transformer Manufacture Guide

1. Electrical Diagram

Bobbin Top View Primary

Secondary
(EE1610) 1Pin - —
7 Pin
/ Np 22Ts ¢0.3mm*1P
O1 70 3Pin Ns 6Ts $0.9mm*1P T

Np 50Ts ®0.3mm*1P
O 2 6 O P
2Pin[ L
Os 4Pin F——yp
O 4 Na 10Ts 0.15mm*1P

5Pin -
AWINDING START
TEFLON TUBE

Os

. No Connection Pin
O Winding Connection Pin

Nshield 45Ts ®0.15mm*1P

is connected to Pin 5
NC

1619,Broaden (AE=39.8)

2. Winding Diagram

Np2 20Ts $0.3mm*1P Two layer tape

Nshield 45Ts
®0.15mm*1P
Ns1 9Ts ®0.65mm*1P TIW
Naux 10Ts \
®0.15mm* 1P 0000000000000
9000000000000
Np1 52Ts ®0.3mm*
9000000000600
Primary side Secondary side
Kiwi Inst ts Corp.
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Items

3. Winding Order
Number Winding Layer Start End Wire Size Turns Note
1 Np1 Primary 2 3 0.3d*1P 52T Dense
2 Np2 Auxiliary 4 5 0.15d*1P
3 Ns1 Secondary 7 6 0.6d*1P
4 Np3 Shield 5 - 0.15d*1P
5 Np4 Primary 3 1 0.3d*1P
4. Electrical Specification
ltems Test Condition Test Pin Specification
Primary Inductance Measured at 40kHZ, 1.0 VRMS 1.0mH+5%
Primary Leakage Measured at 40kHz, 1.0 VRMS 15uH Max
Inductance /i dings shorted,
3000Vac/50Hz. One minute mary to Secondary 3000Vac,5mA
HI-POT HV Test 1500Vac/50Hz, One minuite” Primary to Core 1500Vac,5mA
Secondary to Core 1500Vac,5mA
All windings to core 100M Q Min
Insulation Resistance
Between windings 100M Q Min
DC Resistance Pins 1 -2 1R Max
5. Transformer BOM
Description

Core:EE16 Broaden, PC44 or equivalent, AE=39.8

Bobbin:EE1610, 5+2 Pin

Wire: ©0.3mm, 2UEW, Class B

Wire: ©0.15mm, 2UEW, Class B

Triple Insulation Wire: #0.65mm TIW

Tape: 10mm(W)x0.06mm(TH)

DBTR2123DP-D01-REV1.0
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Test Result

1. Test Data---I-V Curve, Efficiency and Standby Power

Standby Power Average Efficiency
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b i i Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Input Power Board End Line End
Vin(Vac) | FlineHz)| Pin(W) |Vout(V) | lout(A) |Pout(W)| Eff(%) |Eff_AVG(%)| Vout(V) | lout(A) | Pout(W) | Eff(%) |Eff AVG(%)| CoC V5(%) |Pno(mW)
2.07 11.94 | 015 | 179 | 86.52 I 11.91 | 015 | 179 | 86.30 I 75.45
5.16 12.04 | 0375 | 452 | 87.50 11.96 | 0.375 | 4.49 | 86.92
90 10.5 1219 | 075 | 9.14 | 87.07 12.05 | 0.75 | 9.04 | 86.07 40
86.68 85.40 85.45
16.08 | 12.34 | 1.125 | 13.88 | 86.33 1212 | 1125 | 1364 | 84.79
2173 | 1243 | 15 | 18.65 | 85.80 1214 | 15 | 18.21 | 83.80
® 2.07 11.94 | 015 | 179 | 86.52 I 11.91 | 045 | 179 | 86.30
5.13 12.04 | 0375 | 452 | 88.01 11.96 | 0.375 | 4.49 | 87.43
115 10.41 122 | 075 | 915 | 87.90 12.05 | 0.75 | 9.04 | 86.82
15.85 | 12.35 | 1.125 | 13.89 | 87.66 o 12.12 | 1.125 | 13.64 | 86.03
2135 | 1244 | 15 | 18.66 | 87.40 1215 | 15 | 18.23 | 86,36
2.15 11.93 | 015 | 1.79 | 83.23 I 11.89 | 0.15 I 75.45
5.22 12.03 | 0375 | 451 | 86.42 11.95
230 10.43 | 1219 | 075 | 9.14 | 87.66 12.04 57
87.46 86.13 85.45
15,79 | 12.34 | 1125 | 13.88 | 87.92 12.11 86.28
2124 | 1244 | 15 | 1866 | 87.85 12.15 85.81
» 218 | 1101 | 015 | 179 | 8L95 I 81.81 / 75.45
5.28 12.02 | 0375 | 451 | 85.37 84.80
265 10.5 12.18 | 075 | 914 | 87.00 1204 | 075 | 9.03 | 86.00 68
85.53 85.45
15.86 | 12.33 | 1.125 | 13.87 | 87.46 121 | 1125 | 1361 | 85.83
2132 | 1244 | 15 87.5 1215 | 15 | 18.23 | 85.48

Kiwi Instruments Corp.
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

2. Operation Curves
1) Startup and Shutdown Test

Test Condition: 90Vac/60Hz Input, 12V/1.5A Output

[ P I

[
@ v & & a00ms Lo @ X 167 2018 ﬂ
€ soov & € soma & Ml 340mA 11:33:28 L Bk

(CH1-VINAC, CH2-VDD, CH3-Vo, CH4-l0)
Comments: Startup Time=2.98s

H3-Vo, CH4-10)
e=64ms, no overshoot
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(CH1-VINAC, CH2-VDD, CH
Comments: Holdup Ti

(CH1-VINAC, CH2-VDD, CH3-Vo, CH4-10)
Comments: Fall Time=18.9ms, no overshoot

Test Condition: 12V/1.5A @ 265Vac
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Test Condition:C Load=1000uF, 12V/1.5A @ 90Vac Test Condition: CLoad=1000uF, 12V/1.5A @ 265Vac
Tok ik I I = ~ 1 - Tek 1k ] :
' @ o 00,6mv | A = o Ea o]
W\f\:”af‘!\f\f\ﬂﬂﬂ 11N el ‘a/\u;'\n.., f I ,%ﬂ “ N Siz i
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VTV A LAARRARRR jo VVIVWVVHVVVW
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BECE S | 8 1 o i »
(CH1-VINAC, CH2-VDD, CH3-Vo, CH4-I0) (CH1-VINAC, CH2-VDD, CH3- VO*‘§H4YF@)
Comments: Capacitive Load Startup OK Comments: Capacitive Load,&@rt%@ OK
W, “éﬁﬁ
2) Device Maximum Rating Test ® g %@
ﬁ,%y
Tek (%1t [ = = ] Tel

\
M%M}h N
1
(LT LILUD | LTI U1 L1
| T
» ’i B ‘u v [
T — J"wnw D ~ I}Iéi‘a’lﬁln:*J T' 100 V ]{GUDm: éM:u!ﬂ 0) l .ii?szﬁv‘h]
@ : . - T @i SV )
(CH1-Vds) ‘*sz.x, A Y (CH1-Vds)
Comments: Vds Q1=s§88Vs>>3— Comments: Vds_Q1=584V
,}s— R
%\aﬁ
&sa s N fﬁ'est Condition: 265Vac/50Hz Input, 12V/1.5A Output
# i
] Tek i1 I I
b‘ \ P '
\
|
l
| ]
JiJ‘
o - wa L
I
2.50G/K/%% @ x A 2018 _6 10.0V JED Ulnsr 25.0MT 8 [1EA 177H 2013
SM 60.4V ]( 09 »4 I | SM 2 53.4V ]l 08:57:18 |
(-5 16V )]
(CH1-Vvdiode) (CH1-Vdiode)
Comments: Vds_Q2=72V Comments: Vds_Q2 =71.6V
Kiwi Instruments Corp.
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Test Condition:90Vac/60Hz Input, 12V/1.5A Steady Test Condition: 90Vac/60Hz Input, 12V/1.5A Startup

Tek {#1k _ 1 ] Tek fi4t M 4.00ms
[O
L
TR R B 100X BEON . 6m
6.09ms @ 484.0mV
s b 8 nV
p
[a] g ' $ L { “
] il |
i l |
t L,/
)20t T B " 177H 2018 (@ _200mv__ W& )2 40,045 125M/1%, @ X | 177H 2018
SM g azmy ) 101345 ke Sh 428mV 10:08:31

(CH1-Vcs)
Comments: ILpk=0.47V/0.5R=0.94A,Bmax=0.32T

3) Output Ripple Test

Test Condition: 115Vac/60Hz Input, 12V/1.5A Output
Tek f4 | I ¥ 1 1
=
[}
2 iy T ; T t t :
‘ - ) Ly S o) | ¢ - o Frandik- 10 5

(CH2-Vo_ac) ¢

(CH2-Vo_ac)
Comments:Vo_rippl

Comments:Vo_ripple_pp=150mV

Test Condition: 230Vac/50Hz Input,12V/1.5A Output

Teki#lk T T

@y ][z 00ms 250M{T/ES I-i X ][ 1778 2013]
T e SM &

428mV 10:29:16

( &b I[m Ops 2506/ @ X 1774 2013
g+~ SM 2 428mv__ A 10:78:32 |
(CH2-Vo_ac)

(CH2-Vo_ac)
Comments: Vo_ripple_pp=152mV

Comments: Vo_ripple_pp=142mV
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123
4) Load Transient Test
Test condition: Load 0.15A-1.35A, frequency 100Hz, duty Cycle=50%, slew rate=1A/us
90Vac/60Hz Input 115Vac/60Hz Input
Tek 4% _ M2.00ms Tek F4 M 2.00ms
2| = | e— —— . . | s e— 8 e
D - — ‘
B mE ok BRI R : -ooous BHRE oK ERIR : 3oom
8] [0 7] o
i il [} - b 3]
z . I .Q, (e it
» & o) C
( o S At W & fome v Jur- PP e [ )
(CH2-Vo_ac,CH4-10) CH4-10)
Comments: Vo_ripple_pp=0.38V Com pple_pp=0.36V
230Vac/50Hz Input ac/50Hz Input
Tek 21 M2.00u M 2.00ms
» Riiaiosn
EEEE SX EEQ -1.13ms
3] é(B 5 s
- il : -
2 N\ : » - ®
Mkl 3 "
----------------- prm r
Ly 3
[ B L . Zo VO] ) S el
(CH2-Vo_ac,CH4-lo) (CH2-Vo_ac,CH4-I0)
Comments: Vo_ripple Comments: Vo_ripple_pp=0.34V
5)

Test Condition: 115Vac/60Hz Input, 12V/1.5A, Vo Output short
M 400ms TekHl# T
L —  — \——

I

+
.............................................. {
7] — s ft————
2 Y v e ¥
B
D bs
(@ 5oV % & [zzo — LoD @ X ] V7R zoxﬂ r.—' S0V N €D 200m: T @ X
€ 10x & ] SM 21 400mV [ 10:49:45 € 100A N I SM
Short Load Protection Enter
(CH1-vDD, CH2-Vo,CH4-l0)

400mV J[ :SZ§11; li]
Short Load Protection Recovery

(CH1-vDD, CH2-Vo,CH4-lo)
Comments: OK
DBTR2123DP-D01-REV1.0

Comments: OK
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR

DCM CV/CC Regulator KP2123

3
=

Test Condition: 230Vac/50Hz Input, 12V/1.5A, Vo Output short

Tek f£15 [ I

)
P
L]

R 103 R

2.50MIR/ 25

M 4

&3 720 v'ln:«',
o X
Short Load Protection Enter
(CH1-VDD, CH2-V0,CH4-l0)
Comments: OK

—
@

400mV

|

1774 2018

10:51:45

1778 2018
10:51:01

3. EMC Test Result

1207
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1004
€0
80
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3 w\ I
feok'\*~ I o et e e SHTRRVr el
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20
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]
~101
2?,‘0‘ 100 400 500 800 1M n Jmi 8 10M 20M  30M 150k 300 400 500 800 M 2Mm IM AM M 6 8 1M 20M  30M
Frequency in Hz
EN % Conduction EMI---NEUTRAL
Test Condition: Vin=120VAC/60Hz, Vout=12V/1.5A
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& 50
E 3 E a5
b * 3B
§é ; . LI .
25 * 25
20 ! 20
15 15
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Test Condition: Vin=230VAC/50Hz, Vout=12V/1.5A

120 120
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20 00

80 80
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s bl I 5 s
2 1o I T
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR

DCM CV/CC Regulator KP2123

4. Thermal Test

90Vac/60Hz, 265Vac/50Hz; 12V/1.5A output; Burn-in 1Hour @ confined container and steady environment

with no airflow. Test container’s inside ambient temperature (Ta) while device thermal checking.

90Vac 265Vac I,
Component Ta (Container’'sinside Temp.) =40°C Ta (Container’s inside Temp.) Tg;?f&gc
Tc(°C) Trise(°C) Tc(°C) =Trise(°C)
Bulk Cap 91.8 51.8 85.1 8 i
PFC20L80 99.4 59.4 103.6 . g’m‘%&a 606
KP2123DP 108.7 68.7 103.4 o gff? Y 604
Transformer 99.3 5.3 104.1 ( ;ﬁ?% “ 61.1
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Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

5. Surge Test

Line to Line 2kV surge testing was completed according to IEC61000-4-5. Input voltage was set at
230VAC/50Hz. Output was loaded at full load and operation was verified following each surge event. Each
injection phase below is tested with5 times and hold for 60seconds before next one.

Input Voltage Surge Level Injection Injection Phase
(VAC) V) Location ®)
+2000 LtoN 0
+2000 LtoN
+2000 LtoN
+2000 LtoN
230Vac/50Hz
-2000 LtoN
-2000 LtoN
-2000 LoN £ 180 Pass
-2000 Lto 270 Pass
6. ESD Test

Input 220Vac/50Hz, Output 12V-1.5A
according to IEC61000-4-2.. '

arge 10 times on each output terminals at each test voltage

Contact Discharge
Air Test Voltage Contact
Discharge (kV) Discharge
Pass 6 Pass
Pass -6 Pass
Pass 7 Pass
Pass -7 Pass
15 Pass 8 Pass
-15 Pass -8 Pass

Kiwi Instruments Corp.
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7. EFT Test

Input 220Vac/50Hz, Output 12V-1.5A. According to IEC61000-4-4, set EFT pulse as 15ms operation time

with every 300ms cycle, Trise=50ns, Thold=50ns, Operation frequency Fsw=5kHz.

Input Voltage EFT Peak Voltage Injection Test Resul
(VAC) V) Location Frequency(kHz)
+1000 LtoN
+1000 LtoN
230Vac/50Hz
-1000 NtoL
-1000 NtoL

8. Voltage Dip Test

Input 220Vac/50Hz, Output 12V-1.5A. Set voltage dips test accordingtg IEC61000-4-11:2017 as below.

CLASS Test Level and duration f age dips(50 Hz/60 Hz)

0% during 1/2 0% during 1
cycle cycle

% during 70% during 25/30 80% during

CALSS 3 40/12 cycle cycle 250/300 cycle

25/30 means 25 cycles for 50Hz Test, 30 c

Test Resultis classified as below:

A: Normal performance withj specified by the manufacturer, requestor or purchaser;

B: Temporary loss of fk r degradation of performance, which ceases after the disturbance ceases,

and from which tf lipment under test recovers its normal performance, without operation intervention;

3ss of function or degradation of performance, the correction of which requires operator

of function or degradation of performance which is not recoverable, owing to damage to hardware or

software, or loss of data.

Test Result:___A (A/B/C/D)

Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -17 -
2018-07-13 www.cokinsemi.com

DBTR2123DP-D01-REV1.0


http://www.kiwiinst.com/

a
I<I\VI

INSTRUMCENTS

Demo Board Test Report ---12V1.5A Off-line Adapter Using PSR
DCM CV/CC Regulator KP2123

Test Setup Guide

Connect the*V+”, “V-" terminal to the positive and negative end of the load.
Set the AC Power Source between 90VAC and 265VAC.

Connect the AC Power Source terminal to the “L” and “N” terminals on the Demo Board

A w0 DN PR

Turn on the AC Power Source to make system startup; and Turn off the AC Power Source to make system
shutdown.
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claimer

Information that is provided by Kiwi Instruments Corporation is believed to be accurate and reliable. Kiwi
instrument reserves the right to make any change in circuit design, specification or other related things if
necessary without notice at any time. No third party intellectual property infringement of the applications
should be guaranteed by users when integrating Kiwi instrument products into any application. No legal
responsibility for any said applications is assumed by Kiwi Instrument.
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