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Model: PTS162M1212

Reference data

Min.| 90Vac Output 12V, 100Vac | 12V, 200Vac 12Vsub
Input Nom |100Vac Circuit System System
Voltage '1230Vac Load Min. 0A 0A 0A
Max.| 264Vac Current Nom. 66A 132A 2A
Max. 66A 132A 2A
1. Input Characteristics Ta=25°C
Condition
Test Item Test Results Criteria Remarks
Vin |Load —
100Vac System | 200Vac System Conditions
Input Current Nom.[Nom.|  9.367A 7.832A - Figure 1
Input Power Nom.|Nom. 917W 1789W I I
Power Factor Nom.|Nom. 0.996 0.965 - Figure 2
Efficiency Nom.|Nom. 89.7% 91.0% - Figure 3
Inrush Current Nom.| Nom. 8.1A 19.2A 25A Figure 4
Leakage Current Max.|Nom.|0.12mA(60Hz)[0.27mA(60Hz)|R=1.5k Q,C=0.15 u F| ~ 0.8mA Figure 5
Minimum input voltage ON 80Vac | ON 166Vac
which gives rise to | ———[Min. - -
output voltage OFF 77Vac [OFF 155Vac
— i 0 — N[O, 10ms .
Hold—up time Nom.| 80% 12ms (Ta=25°C) (80%) Figure 13
0
Note 1. Configuration of leakage current tester: R=1.5KQ and C=0.15u F
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Model: PTS162M1212 Reference data

2. Output Characteristics *Output Regulation: @+Q3)+@ Ta=25°C

Condition Test R It
Test Item est hesults Remarks

Vin |2 3 Vmain_|_12Vsub
1| Oumut Standard fyom INom | +12.179V | +11.953V —
oltage
Min.[Min.| 12.156V 12.196V
Input/Output
2 Voltage ~ ~ ~ ~
Ch Fluctuati i
oree THEEON | Max | Max| 12.177v | 11.952v Figure 6
. -8mV -0mV
3 Temperature Drift |Nom.[Nom. +929mV +929mV
4 Warm—Up Drift |Nom.[Nom. +6mV +21mV Figure 7

12.148V 11.995V
Total Regulation ~ ~
12.205V 12.196V
1 1.{95V 1 1.{95V

Criteria
12.705V 12.705V

Nom.|Nom. 45mV 101.9mV
5 Ripple Voltage Room I ",
Tomperature | 18-29 C Ta=25"C Figure 8
Criteria 240mVp—p | 240mVp-p
Nom.[Nom.| 78.1mV 40.0mV
Ripple Noise Voltage Room O, RO,
Tomperature | 1829 C Ta=25"C Figure 9
Criteria 240mVp—p | 240mVp-p
Note 1. Used probe for ripple voltage measurement is 1:1
Note 2. Used probe for ripple noise voltage measurement is 1:1
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Model: PTS162M1212

3. Protection Characteristics

Reference data

Condition
Test Item Test Results Criteria Remarks
Vin |Load
Over Current Ta=0°C | Ta=25°C | Ta=45°C
Protection
12Vmain Min.|[Max. 150A 150.5A 151A Current >= 145A | Figure 10
12Vsub Min.|Max. 3.7A 3.8A 3.8A Current >= 2.2A ———
Over Voltage Ta=0°C | Ta=25°C | Ta=45°C
Protection
12Vmain Nom.| Min. 14.4V 14.4V 14.4V >=13.5V Figure 11
12Vsub Nom.| Min. 14.4V 14.5V 14.5V >=13.5V ———
Reset Time Max.|Min.|150sec (Ta=25°C) | = ——— —
4. Environment Test Ta=25°C
Conditio
Test Item n Test Results Criteria Remarks
Vin |Load
Frequency=10 to 55Hz, Sweep Cycle=
Vibration | ___|3minutes, Acceleration=19.6m/s’, N | 0 i .
(Non—Operating) Direction=x,y, and z axes at 60 minutes per orma peration
axis
Power—off for 1 hour at 60°C, then
Power on at high temp [Nom.|Max.|power—on Normal Operation -
Power on at low temp |Nom.|Max. Power-off for 1 hour at ~20°C, then Normal Operation -
power—on
Product is dropped from a height of 50
mm (98m/s?) onto a flat surface of wood 98m/s?
Shock ———|=——[(10 mm or thicher); the test is performed m/ss —
three times on each edge of the bottom Normal Operation
side of the product
5. Noise Tolerance Characteristics Ta=25°C
Condition
Test Item Test Results Criteria Remarks
Vin |Load
AC Line Noise Min | Min~ LINE-LINE: Up to *=1.20kV L-L >=1.0KV L
~ Max. | Max.
(50ns71000ns) 17| LINE-FG:_ Up to =1.20kV L-FG >= 1.0KV
Lightning Surge - Min™ LINE-LINE: Up to *=1.20kV L-L >=1.0KV L
X ‘| Max.
(12x5048) | LINE-FG: _ Up to==2.40kV L-FG >= 2.0KV
Min=~ | vin~ Up to =14kV,
ESD Max | Max |ESD tester: R=330Q2,C=150pF 10kV -
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Model: PTS162M1212

6. Other Characteristics

Reference data

6/14

Ta=25°C
Condition
Test Item Test Results Criteria Remarks
Vin |Load
P-S PE P-S:3kV 1m, 3.6kV 1
-S: m, 3. s o
Withstand Volt | 3.6kV 1.8kV P-E:1.5kV 1m,1.8kV 1s S,P'SP””‘ZW
lthstan oltage Leakage Current 10mA| econdary
Leakage Current}Leakage Current or less
4.4mA 3.4mA
. . P-S P-E S-E _ ,
Insulation Resistance |——|[—— S=1000MQ  >=1000MQ  >=1000MQ P-S >=50MQ E: Earth
7. Dynamic Load Characteristics
" Test Results Re-
Test Condition ToVmain T2Veub marks
_ o 12.630V 12.200V
Ta=0C 1750V 5,080V
A0, 12.600V 12.150V
Ta=45C i1.700V 5040V
Vin 230V 230V Fig—
ure 14
Output Con-
Voltage dition | Output 6§A 1~A
Current 132A 2A
11.5V 11.5V
Spec. ¥ ~ ¥ ~
12.7V 12.7V
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Model: PTS162M1212

Reference data

Figure 1 Input Current Characteristics (by Load Current) Model
PTS162M1212
12.00 Input
180Vac ~ 264Vac
__10.00 2 Output
< //‘ 20% *100%
$ 800 ==Vin=180V Temperature
5 25°%C
?_, 6.00 //:,//x T Vin=200v Remarks
é- / Vin=240V
— 4,00 =,
/ = Vin=264V
2.00
0.00
26.4 66 99 132
Load Current(A)
Figure 2 Power Factor Characteristics (by Load Current) Model
PTS162M1212
Input
099 180Vac ~ 264Vac
w Output
0.97 20% ~ 100%
——R - Temperature
= 0.95 et in=180V
$ f " 25°C
LE 093 / e \in=200V Remarks
2091
& / Vin=240V
0.89 /
e \/in=264V
0.87 4
0.85
26.4 66 99 132
Load Current(A)
Figure 3 Efficiency Characteristics (by Load Current) Model
PTS162M1212
96 - Input
94 - 100Vac and 230Vac
Output
<927 30% "~ 100%
390 - Temperature
Sgs | 25°C
% 36 - e \/in=230V Remarks
- Vsub = 1A (constant)
84 Fan power included
82 4 efli= \/in=100V
80
78 f T T T T T |
0 20 40 60 80 100 120 140
Load Current(A)
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Model: PTS162M1212

Figure 4 Inrush Current Characteristics (by Input Voltage)
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Reference data

Model
PTS162M1212
Input

100Vac ~ 230Vac

Output

Constant load

Temperature

25°C

Remarks

Inrush Current(A)

e

10 / =t==(A)

Cold Start

Constant load is
100Vac: 12Vmain 66A

132 264
Input Voltage(V)

5 12Vsub 2A
or
0 - 230Vac:
100 230 12Vmain 132A,
Input Voltage(V) 12Vsub 2A
Figure 5 Leakage Current Characteristics (by Load Current) Model
PTS162M1212
Input
030 132Vac = 264Vac
PPad Output
< 025 / 66A(132Vac) & 132A(264Vac)
‘iﬂ 0.20 Tempeorature
5 / 25°C
3 o015 Remarks
% / Leakage current
oo .
S 0.10 mA) tester:
§ R=1.5kQ, C=0.15pF
0.05
0.00

Figure 6 Output Voltage Accuracy Characteristics (by Load Current) Model
PTS162M1212

12.20 | Input

12.19 | e T2=0°C Vin=100V 100Vac and 230Vac

12.18 # Output
S1217 | || ==—=—Ta=0°C Vin=230V 0% ~ 100%
\g;“z 16 X — A I Temperature

) k eom e O~ N 0,

*_g 12.15 __%’ 7 E = T2=25°C Vin=100V 0°C " 45°C
0 / Remarks
>12.14 / o v
- === Ta=25°C Vin=230V
g_ 12.13 ‘ 4’
51212 Ta=45°C Vin=100V

12.11

12.10 Ta=45°C Vin=230V

12.09

0 20 50 75 100
Load (%)
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Model: PTS162M1212 Reference data

Fig7 Warm—-Up Drift Characteristics Model
PTS162M1212
12.20 Input
° o o ¢ PN >—————O 230Vac
12.10 2L 2 Output
; 12Vmain 132A, 12Vsub 2A
T 12.00 Temperature
m O,
£ 11.90 et +12Vmain 25C
>° Remarks
FRLGEE o S e m———
Q
_5, 11.70 == +12Vsub
(o]
11.60
11.50 - - - - . . .
000 001 0:03 0:05 0:10 1:.00 200 8:00
Warm—-Up Time(Hr)
Figure 8 RippleVoltage Characteristics (by Load Current) Model
PTS162M1212
70.0 Input
100Vac
60.0 Output
a 25%  100%
< 50.0 / N Temperature
S e=t==Ta=0"C SR
T 400 0°C ~ 45°C
i:!f’ / Remarks
530 & ?—4 Ta=25°C
>
[0}
2 200
& = e T=45°C
10.0
0.0 - -
16.5 33 49.5 66
Load Current(A)
Figure 9 Ripple Noise Voltage Characteristics (by Load Current) Model
PTS162M1212
140 Input
230Vac
—_ 120 Output
iy 25% "~ 100%
% 100 A ==Ta=0°C Temperature
3, 80 / 0°C ~ 45°C
8 / Taz25% Remarks
2 60 //4
g /
g " W T Tease
2 20
o
£
0 " "
33 66 99 132
Load Current(A)
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Model: PTS162M1212

Reference data

Figure 10 Over Current Protection Characteristics (by Load Current) Model
PTS162M1212
Input
140 230Vac
120 Output
_ \ 121V
2 100 Temperature
e / ——Te=0C 0°C ¥ 45°C
£ g0 Remarks
0
?_, 6.0 e T2=25°C
5
g
> 40
o Ta=45°C
20
00 * -
0 50 100 150 200
Load Current(A)
Figure 11 Over Voltage Protection Characteristics (by Temperature) Model
PTS162M1212
Input
150 100Vac
S 149 Output
S 148 2.1V
_.gf 14.7 Temperature
g 14.6 et +12Vmain 0°C ~ 45°C
5145 ./l = Remarks
Q e o
2144 < s
© 143 —8—+12Vsub
142
14.1
140
0 25 45
Ambient Temperature(°C)
Figure 12 Startup Time Characteristics (by Input Voltage) Model
PTS162M1212
Input
45 180Vac = 264Vac
45 Output
"g 44 *\ . 12Vmain 132A, 12Vsub 2A
< 44 R Ta=0'c Temperature
E o250 0°C " 45°C
o 43 Remarks
7 42 e Ta=45°C Between PS-ON
F«g 42 assertion and 12Vmain
n 4 @95%
4
40 L

180 264

Input Voltage(V)
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Model: PTS162M1212 Reference data
Figure 13 Hold—up time Characteristics (by Load Current) Model
PTS162M1212
Input
45 100Vac and 230Vac
40 L\ et Ta=0°C Vin=100V OLitput
35 \ 25% ~ 100%
= \\ 8 T2=0°C Vin=230V Temp?rature
£ 30 0°C *'45°C
E25 % i T2=25°C Vin=100V Remarks
'—
g 20 i T2=25°C Vin=230V
% 15
T 10 e T2=45°C Vin=100V
5 = Ta=45°C Vin=230V
0
25 50 80 100
Load(%)
Figure 14 Dynamic Load Waveform Model
) ) PTS162M1212
:M'-Jf Input
; ! 230Vac
. Output
+12Vmain | |
- 121V 66AS 139A
12v > 1
| Temperature
25°C
Remarks

Load currenit
13245 7y

0A

: B

12Vmain

Vertical : 10V/div
Load current

Vertical : 100A/div
Horizonal:0.2ms/div

Figure 15 Output Voltage Rising Waveform

AC Input
ov-> EM

+12Vmain
output

HUl i

Ch2| 2.00V

M{200ms| A

Ch2[ 2.00 V &eEE[ 250 V

Chl -5 29.0mv

Model

PTS162M1212

Input

230Vac

Output

12Vmain&12Vsub=0A

Temperature

25°C

Remarks

ch2:12Vmain

Vertical: 2V/div
ch3:12Vsub

Vertical: 2V/div
ch4:Acinput

Vertical : 250V/div

Horizonal: 200ms/div
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Model: PTS162M1212

Figure 16 Output Voltage Falling Waveform

AC Input

Reference data

Model

PTS162M1212

Input

230Vac

Output

12Vmain & 12Vsub; no load

Temperature

25°C

Remarks

ov->

+12Vmain
output

Ch2| 2.00V

Ch3[ 2.00 v =@

250 V

By

M[2.00 s

AlCh1 r 29.0mv|

ch2:12Vmain
Vertical: 2V/div
ch3:12Vsub
Vertical : 2V/div
ch4:ACinput
Vertical : 250V/div
Horizonal: 2s/div

Figure 17 Inrush Current Waveform

Model

PTS162M1212

Input "

Input

230Vac

Voltage

Input

Current

0A->

Output

12Vmain 132A, 12Vsub 2A

Temperature

25°C

Remarks

Input
Vertical : 500V/div
Inrush current
Vertical : 5A/div
Horizonal: 2ms/div

Figure 18 Over Voltage Waveform

+12Vmain |
12V |

fro—

Model

PTS162M1212

Input

100Vac

Output

12Vmain 66A, 12Vsub 2A

Temperature

25°C

Remarks

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

Reference data

Figure 19 Conduction Noise Waveform Model
PTS162M1212
Input
ema H Limit : VOCI Class & (OP) 100Vac
100 —LISN Ya Vb Det.Hode : PEAK CCI Class & (V) it Output
an —Limit? 12Vmain 66A, 12Vsub 2A
--Wargin
&0 — ¥y Temperature
L e e e e e e o e e e e 25°C
2B Remarks
5 80
i R Sl [ L e P L
i 4 P“,} _»nl K ) ¥ ALk
E 30 N
Hi]
10
0
5 .2 .3 571 3 57 M LI 1
Frequency [MHz]
Figure 20 Conduction Noise Waveform Model
PTS162M1212
Input
Hema : Limit : ¥CCI Class & (OP)
100 —_LISN Uz Vb~ Det Mok : PEAK TCI Class & (4 it 230Vac
80 Linite Output
--Marzin | 12Vmain 132A, 12Vsub 2A
a0 — Ya
G O Temperature
FE s s e O 0 O D A B e i B 25°C
2 B0
T el ) Lo, | Remarks
f o A T e I T T T o il
A
a0
20
10
0
5.2 3 5.7 1 3 7 10 20 an
Frequency [HHz]
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Test Circuit

Utilized instruments:
(@Variable autotransformer
@)Isolation transformer
@A circuit breaker
@Ampere—meter

B Watt-meter
®Volt-meter
@Ampere—meter

®Shunt resistor

14/14

s
£
(A —ww—
POWER - LOAD
SUPPLY | T of
Osillo
, scope

Output voltage is measured by DMM

C1, load capacitors as follows:
Two 270uF electrolytic capacitors
One 1uF film capacitor
Note: 12Vmain and 12Vsub are configured in the same way



