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NS CONTENS

1.ANFM  Input Characteristics

AAER Input Current

AAEAN Input Power

751 Z Power Factor

% ]| Efficiency

ZEAEMR Inrush Current

JRBE Leakage Current

#EZ1EEE Minimum input voltage which gives rise to output voltage

A NBEFEFfE Hold up time
2.t A4 Output Characteristics

H 71{®Z Output Standard Voltage

AHEAEEBEZEE Input/Output Voltage Change Fluctuation

BEMNYIM Temperature Drift

#ZBEMY7F Warm-Up Drift

)7’ WEE Ripple Voltage

Jw2' W){A EIE Ripple Noise Voltage
3.1%§E’|?f T Protection Characteristics

BERBEHIE Over Current Protection
BEEEHIE Over Voltage Protection

Ut‘/l"ﬂ#Fﬁﬂ Reset Time
4IRIESRER Environement Test

IxEHEHLER Vaibration

S8 29—k Power on at high temp

{E;EA9—F  Power on at low temp

&% Shock
5. /424514 Noise Tolerance Characteristics

EA/MRMiE AC Line Noise

TFEY—V'ME Lightning Surge

FPEXUME ESD
6. Z DD FFM Other Characteristics

#IZRMIE Withstand Voltage

#55%K 1 Insulation Resistance
1343y DO AR ES Dynamic Load
X1 AQWEREFHEERERIZF L Olnput Current Characteristics(by Load Current)
X2 AEFEEFTERIZX L T)Power Factor Characteristics(by Load Current)

3 hEE (B ETERIZx L T)Efficiency Characteristics(by Load Current)

X4 ZAERBFEAAZBEIZHL Olnrush Current Characteristics(by Input Voltage)
X5 JmBEMRASAEBEIZHL Tleakage Current Characteristics(by Load Current)
X6 HAOEEHEEHEERERIZHL T)Output Voltage Accuracy Characteristics(by Load Current)
X7 #2BFRY7MEF S Warm—-Up Drift Characteristics
X8 Yy MV EE (AR EFRIZX L TRipple Voltage Characteristics(by Load Current)
X9 Y7 WA BB FERIZXLT)Ripple Noise Voltage Characteristics(by Load Current)
10 BERIFE(BRFERIZ® L T)Over Current Protection Characteristics(by Load Current)
11 BEEFECEEIZXTLT)Over Voltage Protection Characteristics(by Temperature)
X 12 FEE)BFE4FE(A ABEIZX L T)Start-Up Time Characteristics(by Input Voltage)
13 A AHEHER(AREETRIZx L THold up time Characteristics(by Load Current)
K14 34 F3y)EED A TE R Dynamic Load Waveform
15 HAHEBFEIL EY KR Output Voltage Rising Waveform
X116 tH AHEIEIL TY KA Output Voltage Falling Waveform
X17 ZZEAERER Inrush Current Waveform
X18 &5 L K2 Over Voltage Waveform
X 19 # & imF = K2 (Vin=100V) Conduction Nois Waveform(Vin=100V)
X120 # %ﬁﬁ?%&f&ﬁ?(ViF%OV) Conduction Nois Waveform(Vin=230V)
SAEREIFRE Test Circuit
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SEEH

Model: PTS162M1212 Reference data
= MIN] 90V H 7 12V 12V
AI? 'ftE om0V Output (AC100VZR) | (Ac200vz) | 12VsP
Vol‘t’a . 230V anEy | MN 0A 0A 0A
& MAX| 264V Lo:%”"' NOM 66A 132A 2A
c MAX 66A 132A 2A
urrent
1. AAEHE Input Characteristics Ta=25°C
. A Sy
HAERIER Conditio 'Fes"c Results b3y =3
Test Item AN AT Criteria Remarks
Vin |Load| {00V 200V
==k
ANER Nom|NoM|  9.367A 7.832A — BJ1-Fig.1
Input Current
==
ANES NOM|NOM 917W 1789W — —
Input Power
5% NOM|NOM|  0.996 0.965 — X2-Fig.2
Power Factor
S NOM|NoM|  89.7% 91.0% — X3-Fig.3
Efficiency
7C A Bk
RAE NOM[Nom[  8.1A 19.2A 25A B4-Fig.4
Inrush Current
B aEEEs
Leﬁ’gf - MAX|NOM|0.12mA(60Hz)| 0.27mA(60HZ)|R=1.5k Q C=0.15 £ F|  0.8mA &5 Fig.5
= F=
EBFLEE ON 80Vac | ON 166Vac
Minimum input voltage | MIN - L
which gives rise to OFF 77Vac |OFF 155Vac
output voltage
A F1 B B B A 10ms . ,
NOM 9 = . .
Hold up time 80% 12ms (Ta=25°C) (B 7580%) 13-Fig.13
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Model: PTS162M1212

2. HA%%%  Output Characteristics

SEEH

Reference data

* BEREE:@+B@+@ Output Regulation:@+@+@ Ta=25°C

. Kt HER R
AHERIEH Conditio Test Results =3
Test Item AN AT Remarks
Vin |Load| 12Vmain 12Vsub
HAORE
1 Output Standard [NOM|[NOM| +12.179V +11.953V —
Voltage
MIN[{MIN| 12.156V 12.196V
AL AHEELESH
2 Input/Output Voltage | ~ ~ ~ ~
Change Fluctuation YR - F;
max|mMax| 12.177v | 11.952v =6 Fig6
BERYTE -8mV -0mV
3 Tenn::)erature Drift NOM(NOM +22mV +22mV
O [ s PI 7|\ Y .
4 Wﬁf_ué Due |NOM|NOM[  +6mV +21mV X|7-Fig.7
wagEE 12;148 11;395
Total Regulation 12.905 12.196 L
11.495 11.495
yS ~ ~
Criteria 12.705 12.705
NOM|NOM 45mV 101.9mV
5 U‘yjo)l/%E,E 3]
Ri oom = ° = °
ipple Voltage Temli)erature Ta=25"C Ta=25"C 8- Fig.8
p _ _
Criteria 240mVp-p | 240mVp—p
NOM[NOM|  78.1mV 40.0mV
')‘yj)lz/’ff%'é',]f =8
Ripple Noise Voltage Temec;c:ture Ta=25"C Ta=25"C X9-Fig.9
p _ _
Criteria 240mVp-p | 240mVp—p
Ak Comment
FRIO—J=)yTILEE 1:1 Used Probe =Ripple Voltage 1:1
JyFIWI/AXEE 1:1 Ripple Noise Voltage 1:1
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Model: PTS162M1212

3. R#ET Protection Characteristics

SEEH

Reference data

. E0 .
HERIEH Conditio HERER p 5
Test Item AND|ET Test Results Criteria Remarks
Vin |Load
SE
BE IR E Ta=0°C | Ta=25°C | Ta=45°C
Over Current
12Vmain MIN|MAX 150A 150.5A 151A 145ALL [X10-Fig.10
12Vsub MIN|MAX 3.7A 3.8A 3.8A 22ALL E -
OeY=2)
BEERLIE Ta=0°C Ta=25°C | Ta=45°C
Over Voltage
12Vmain NOM| MIN 14.4V 14.4V 14.4V 13.5VLEL E X11-Fig.11
12Vsub NOM| MIN 14.4V 14.5V 14.5V 13.5VLEL E -
I W
)t JI\E.%FEE] MAX|MIN[150sec (Ta=25°C) | = ——— ——
Reset Time
4. IRIEEKER Environement Test Ta=25°C
. 55 .
HERIEH Conditio HERER p 5
Test Item ABD|ET Test Results Criteria Remarks
Vin |Load
IRENEAES B %010~55Hz Bl #1353 MREE2G X-Y-Z75
RIZ& 6057, ICTERER R SR - 45 (CRTERL s
(3'5@”"55#) ———| ——|Frequency10~55Hz,Sweep cycle IE'%E”’F . _—
Va'bratlon_ 3min., Acceleration19.6m/s2,DirectionX/Y/Z Normal Operation
(Non—Operatmg) 60minutes par each axis.
=o 28k POW OFFI="T60 “CI<1 R E £ EEEE o
) NOM|MAX|In60"Cput on power supply, :
Power on at high temp Normal Operation
power on after Thour
(3B 25— POW OFFIZT-20 *CIZ1 R E 1% EEEE o
NOM|MAX|In-20"Cput on power supply, :
Power on at low temp Normal Operation
power on after Thour
FREAS50mmDE &Y A L3E B ARE
TERNER - SFEICREEGL ,
it Er e 98m/s%Conduct this test on an oak boad 98m/s
Shock ——| ——|with a flat surface and a thickness of EEEME -
10mm or more. Lift one side of surface of |Normal Operation
the unit 50mm and drop it on the
board.Drop 3times for each side.
5. it/ 4 X4E Noise Tolerance Characteristics Ta=25°C
. P30 .
HERIEH Conditio HERER p -5
Test Item AND|ET Test Results Criteria Remarks
Vin |Load
EA/A XM= MIN | MIN | LINE-LINE =£1.20kV ZOK L-L;1.0KV
AC Line Noise ~ | ~ -
(50ns~1000ns)  |MAX|MAX] | INE-FG  +1.20kV 320K L-FG;1.0KV
EY—TmE MIN | LINE-LINE =1.20kV 320K L-L;1.0KV
Lightning Surge NOM| ~ -
(1.2%X50uS) MAX] LINE-FG  +2.40kV 320K L-FG;2.0KV
ey MIN | MIN
5 EEEZ‘[EWE ~ | ~ |*14kV $2OK-R=330Q C=150pF 10kV -—
MAX|MAX
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Model: PTS162M1212

SEEH

Reference data

6. TDMDEE Other Characteristics Ta=25°C
. & .
AERIEH Conditio HEER RO =
Test Item AND|ET Test Results Criteria Remarks
Vin |Load
P-S P-E P-S:3kV 1m3.6kV 1s
AR TH T L 3.6kV 1.8kV P:—EF:;;ikV 1m,1.8kv 1s L
Withstand Volt GRERIOMALLT)
ithstan oftage Leakage Current! Leakage Current Leakage Current 10mA
4.4mA 3.4mA or less
- P-S1000M Q iP-E1000M Q2 iS-E1000MQ [P-S 50MLL E
el %ﬁﬁégh — ||t LIk LIk (DC500V #"-) ——
nsulation Resistance Min.1000M Q iMin.1000MQ iMin.1000MQ |More than 50M Q
7. A FIvIED AR Dynamic Load Characteristics SZ T —4 Reference data
AHEREH AEBEE  TestResults =
Test Condition 12Vmain 12Vsub Rema
Ta= 0°C 12.630V 12.200V
11.720V 12.080V
R 12.600V 12.150V
Ta=45°C 117760V 15040V
=
AZEE a30v 230V B4
HAOBEE Flg.14
Output &5 -
o | HAER 66A 1A
Voltage Condition Output _ -
Current 132A 2A
11. 11.
Spec 12.7 12.7
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Model: PTS162M1212

SEEH

Reference data

1 ANBniaE (B snl-xLC) % Model
Fig1 Input Current Characteristics (by Load Current) PTS162M1212
12.00 A7l Input
AC180V~264V
1000 A H7__ Output
< //' 20%~100%
o 8.0 —o—Vin=180v| | J@/E__ Temperature
5 _ 25°C
(':3 6.00 //.-,//< W= Vin=200V &= Remarks
£ / Vin=240V
¥ 400 -
e / == \/in=264V
R
< 2.00
0.00 :
26.4 66 99 132
BfEM Load Current(A)
H2 NERE(ER e -xLC) 1% Model
Fig.2 Power Factor Characteristics (by Load Current) PTS162M1212
A7 Input
N H 77 Output
5 097 20%~100%
8 095 e —X —\/in=180V I ;’;(:gperature
B ’
5 093 / = V/in=200V = Remarks
o
0.91
o / Vin=240V
& 089 /
0.87 v =>é=\/in=264V
0.85 .
26.4 66 929 132
BREMR Load Current(A)
RS Al <xTLT) % Model
F|g3 EFFlClency Characteristics (by Load Current) PTS162M1212
9% - A7l Input
or | AC100VAC230V
{73 Output
< 9?7 20%~100%
%’ 90 - J2E  Temperature
S 25°C
e 7 S
& . & Remarks
o 86 - e==\/in=230V SUBHF 1A=
B oga FANE NERL;
= i
82 - == \/in=100V
80
78 T T
0 50 100
BTTER Load Current(A)
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Model: PTS162M1212

SEEH

Reference data

K4 ZZ X Btz (NP BIEI- L C) TWZ _ Model
Fig.4 Inrush Current Characteristics(by Input Voltage) PTS162M1212
95 A7 Input
AC100V~230V
< H 71 Output
$ 2 ERE R
£ / ‘mfZ__ Temperature
3 25°C
2,,, ' / B=  Remarks
=)
= 10 g ——1(A)
1=
e
<5 a—LRRB—F
13 Cold Start
0
100 230
ARNEE Input Voltage(V)
X5 % s T TE (A D BIE <X L C) T2 Model
Fig.5 Leakage Current Characteristics(by Load Current) PTS162M1212
A7l Input
2 %0 AG132VAC264V
E / H 71 Output
-og: 0.25 / 66A(100Vac)
£ 020 T Temperature
° = / 25°C
E" 015 &= Remarks
S o R=1.5k G
#2
i —=0—1(mA)
g 0.05
0
0.00 .
132 264
AANEBE Input Voltage(V)
. Tl x L C) Z1% _ Model
Fig.6 Output Voltage Accuracy Characteristics (by Load Current) PTS162M1212
12.20 | A7l Input
S 1219 ! === T3=0°C AC100V,AC230V
© 12.18 Vin=100V t 71 Output
g 1217 41—»?— —H=Ta=0"C 0%~ 100%
g 12.16 . . d Vin=23;0V peNE S Tempfrature
5 1215 .\"*sq-———%4 T e WRtad e
o / Vin=100V ﬁq‘%‘ Remarks
5 1214 /] /- ——Ta=25C
O 1213 | M—r—p _{’ Vin=230V
H 12,12 Ta=45°C
E 1211 Vin=100V
Ta=45°C
H 1210 Vin=230V
12.09
0 20 50 75 100
BRE Load (%)
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Model: PTS162M1212

SEEH

Reference data

9/14

7 TemFr) JNTE 9% Model
Fig7 Warm—Up Drift Characteristics PTS162M1212
12.20 AZJCZ3(I)r{;)ut
< 1210 & = T Output
3 EH A
£ 1200 S Temperature |
2 11.90 =4=+12Vmain 25°C
2 ﬁq‘%‘ Remarks
g 11.80 TE——— — = — =
=—+12Vsub
i 11.70
R 11.60
H
11.50 ' — —
0:00 001 003 005 O0:10 1:00 2:00 8:00
ZBERE  Warm-Up Time(Hr)
X8 JvTIL B T (B minl< XL C) T1% _ Model
Fig.8 RippleVoltage Characteristics (by Load Current) PTS162M1212
70.0 A7l Input
é‘ AC100V
E 600 —t tH7  Output
o / 25%~ 100%
% 50.0 . ﬁ Temperature
~ 400 / =¢=Ta=0"C 0°C~45°C
T% /a. / M Eﬁg‘% Remarks
g 300 z Ta=25°C
|i-{ /
i@ 20.0
R ol —=Ta=45°C
™ 10.0
D
=
- 00
16.5 33 495 66
BREMR Load Current(A)
KO JoT I/ AR (B i< XL C) T1% _ Model
Fig.9 Ripple Noise Voltage Characteristics(by Load Current) PTS162M1212
140 A7l Input
AC230V
3120 H 71 Output
S | 25%~100%
é. %'100 Pad ==Ta=0°C ‘BE  Temperature
8 80 pd 0°C ~45°C
X F% Remarks
N5 / Ta=25° i
T2 — a=25°C
-~ O /
.2
oI; 2 40 ",4 Ta=45°C
= )//
R
78%
[hd
0
33 66 99 132
BTER Load Current(A)
SANKEN ELECTRIC CO., LTD. CHD40007-001J-00 April 27, 2015



SEEH

Model: PTS162M1212 Reference data
K10 B il (B matl—x L C) T1% _ Model
Fig.10 Over Current Protection Characteristics(by Load Current) PTS162M1212
140 A7l Input
’ AC230V
g 120 H 71 Output
s \ 121V
S 100 BIE  Temperature
3 / ——Ta=0C 0°C~45°C
- 80 ﬁ!ﬁa‘%‘ Remarks
3 /
5 60 Ta=25°C
o /
H 4.0
i / Ta=45°C
R 20
H “ >
0.0 . . .
0 50 100 150 200
BRIEH  Load Current(A)
K11 BEtiE R C) Z1% _ Model
Fig.11 Over Voltage Protection Characteristics (by Temperature) PTS162M1212
A7 Input
150 AC100V
S 14.9 H 7 Output
o 148 121V
Ej 14.7 ‘BE  Temperature
2 146 —4—+12Vmain 0°C~45°C
é s /. - {ﬁ Remarks
£ 144 & *
© 143 ==+12Vsub
ﬁl 14.2
-;Q 141
H 140
0 5 45
mEAECe)
Ambient Temperature(°C)
K12 FCBErm T (NN BIEI-x L C) 7% Model
Fig.12 Start-Up Time Characteristics (by Input Voltage) PTS162M1212
A7 Input
45 AC180V~264V
45 H 7 Output
B 44 o — TRER
2 & w — Ta=0'C | [SEETemoorature ]
= E 43 —0E0 0°C~45°C
oy =e=Ta=25"C
nj"-!_" Z 43 ﬁ'ﬁ%‘n Remarks
w7 42 ——Ta=45°C | |[PS-ONEERES
B g 42 12VmainBE95%E T
w 41
4
40
180 264
ANEEWN
Input Voltage(V)
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Model: PTS162M1212

SEEH

Reference data

+12Vmain :
12\/9_'—' I-.I-_'lui'"""'_-_'- 1 . - __'\,,r'hﬂ-—'- ! : .,

=

X
132A > W

B
0A > B

BI13 X J00 BT B[] (B2 7o sl <X L C) T1% _ Model
Fig.13 Hold up time Characteristics (by Load Current) PTS162M1212
A7 Input
45 AC100V ,AC230V
@ 40 =\ o= Ta=0°C H 71 Output
£ 5 N\ Vin=100V 25%~ 100%
E 20 \ == Ta=0°C J2E  Temperature
a N\ Vin=230V 0°C~45°C
325 b{ N Ta=25°C &= Remarks
% 20 Vin=100V
= LN = Ta=25°C
g 15 - = Vin=230V
g 10 = ® === Ta=45°C
HE 5 Vin=100V
Ta=45°C
0 Vin=230V
25 50 80 100
BHE Load(%)
K14 ZAT 0050 ERLRT TIZ_ Model
Fig.14 Dynamic Load Waveform PTS162M1212
LeCrayy ' [ A1 Input
= AC230V
7R E H 7 Output

12.1V 66A132A
55'1]%2 Temperature

25°C

ﬁq‘%‘ Remarks

HAEE Output
Vertical : 500mV/div

B RIER Load current

Vertical: 100A/div

Time Horizonal :0.2ms/div

X[15 EHBEIL LRI
Fig.15 Output Voltage Rising Waveform

chz[ 2.00 Vv M[200ms| A Ch1 - 26.0mv|
Ch3[ Z.00V &@EE| 250V &

ﬂé Model

PTS162M1212

AA Input

AC230V

H 7 Output

55'1]%2 Temperature

12V 12Vsub &S iy

25°C

ﬁq‘%‘ Remarks

ch2:iH AAEE12Vmain
Vertical: 2V/div
ch3:H AEE12Vsub
Vertical: 2V/div
ch4: A AAEEAcinput
Vertical:250V/div

Time Horizonal : 200ms/div

SANKEN ELECTRIC CO., LTD. CHD40007-001J-00 April 27, 2015

11/14



Model: PTS162M1212

SEEH

Reference data

76 DABEL TIRY T2, Modl
Fig.16 Output Voltage Falling Waveform PTS162M1212
A7 Input
AC230V
H7  Output
12V 12Vsub £ iy
mE  Temperature
25°C
ANEE iE3
Remarks
ov-> = &
ch2:t4 HEFE12Vmain
Vertical:2V/div
7= ch3::H HEFE12Vsub
tHjJEE Vertical : 2V/div
ov- 2 ch4: A B EAcinput

Ch2| 2.00V

M| 2.00 s Al Chl r 29.0mv|

Chz[ 2.00V

gkl

250 V

Vertical:250V/div

Time Horizonal : 2s/div

IMEB RN U=EE 3 A
X[17 ZEAERKIE % Model
Fig.17 Inrush Current Waveform PTS162M1212
A7 Input
AR /‘1 AC230V
== I
=T ¥ H 7 Output
¥ =Rl
+ BE  Temperature
¥ 25°C
I ﬁ‘%‘ Remarks
ﬁ‘jtj ;; AHNEE Input
B T Vertical: 500V/div
0A~> m 2= A E R Inrush current
Vertical : 5A/div
Time Horizonal: 2ms/div

K18 Bt Rz T2 Model
Fig.18 Over Voltage Waveform PTS162M1212
_ , | ) A7 Input
| ‘ | i ] AC100V
| ] : H7  Output
| | R ™
I i | ;mE  Temperature
HAEE | } : | [ 25°C
+12Vmain | ! | | ﬁq‘%‘ Remarks
lzve L T s

1Y)

H AEIE Output
Vertical: 1V/div
Time Horizonal : 100ms/div
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Model: PTS162M1212

SEEH

Reference data

K19 o imF BT R 7% Model
Fig.19 Conduction Noise Waveform PTS162M1212
A7 Input
Mema . Limit @ YCCI Clazs & (OP) AC100vV
LISH ¥a ¥b Det.Mode : PEAK YEGT Class & (AY) . H 7 Output
100 —Limit g
i —Linit? ERA R
0 Men ITBE Temperature
L] e e e e e e o e e e e e 5 S S 25°C
Eos— , B2 Remarks
g ig ! Ji'p\ﬁ £ vﬁr e I R T T T Iy e T
E W ke 111 T
210
i
0
JE 8 BT 3 E7 L
Frequency [MHz]
K20 Hainfet 1% Model
Fig.20 Conduction Noise Waveform PTS162M1212
A7 Input
M : Limit @ ¥CCI CI & (0P
" LIS Vo Wb Det.Hode : PEAK " VAT Class 4 (&) L AC230V
100 —imit Hjjj [9)
%0 —Linit? = utput
a0 --Marzin E*ﬁﬁﬁ
S N S A — BE  Temperature
5 9 A A A 5 25°C
= Foffame 5 ﬁq‘% Remarks
P e e T WP 1 o v v e
E a0 qw‘L_‘FN sl '-d P M | 1y
Eoan
20
10
i
I L ] ] 7 1 3 7 0 20 a0
Frequency [MHz]
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HAEREIFEE Test Circuit

@ _®
(WD

S, b

®

{E RIS
DRSAE Y
QfiEr SR
®ITL—h—
@/E
®E N5t
®TEE
Bt

@ v MEH

Measuring instruments
Variable autotransformer
Isolation transformer

A circuit breaker
Ammeter

Wattmeter

Voltmeter

Ammeter

Shunt resistor

SANKEN ELECTRIC CO., LTD.

2 ®
(B
HHAEEER B
»\:f, POWER T LOAD
SUPPLY c?
\— Fi 0
a3
Oscilloscop
e

14/14

2RI A EEIEDMMTAEIE
Output voltage is measured with DMM

afiarToYy Load capacitor

Circuit C1: Electrolytic Capacitor 270 4 F X 2
Film Capacitor 1 4 F

¥ 12Vmain$ KU 12VsubElH
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