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Model 71831215
v Temperature 25C
Item Line Regulation FHOALEH Testing Circuitry  Figure A
Object  |+15V0.2A
1. Graph = Load - 50% 2. Values
A Load 100%
[v] _ Input Load 50% Load 100%
5 37 Voltage Qutput Volt. | Output Volt.
15 \ \ [v] Iv] Iv]
\ N
1597 \ v\ | 8.0 15. 016 15. 014
9.0 15.017 15. 014
© 15. 17 10.0 15.017 15. 014
o0
g 5. 07 \‘ \ . 12.0 15.017 15.014
o = \ A\ 15.0 15. 016 15. 014
> { v v PN v v PPN . { o = I ., « DR
814,97 frm g 18.0 15. 016 15. 014
5 | NN 20.0 15. 016 15.013
14,87 \ - - -
\ A\ — — —
‘\ \
14. 77 \ \ — — —_
X | - — =
o %
0 10 15 20 - - -

Input Voltage vl

Note: Slanted line shows the range of the rated

input voltage.

) MR IIERANBERB LTI,

—1— BC—3131




—CO$EL

sEEH

Model 27831215
Temperature 25C
Item Efficiency 23 Testing Circuitry Figure A
Object
1. Graph = ———- =+ Load 50% 2. Values
(%] ——A——  Load 100%
80 : Input Load 50% Load 100%
WHN\\ Voltage Efficiency Efficiency
1 El"'[ﬂ- oy \ §\A .......... (vl (%] (%]
i R ‘\ : 8.0 73.5 78.1
N\ g \ 9.0 73.1 78.5
> 64 A\ 10.0 72.3 78.2
c -~
5| \ e 12.0 70. 6 7.7
P \ 15.0 67.1 76.2
4
@ 56 18.0 63. 1 73.8
\ \
X \ 20.0 60.5 72.2
8 \ \ — - -
\ \ - S —
oL N\ - - -
0 10 15 20
Input Voltage - — —
(vl
Note: Slanted line shows the range of the rated
input voltage.
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Model 21831215
Temperature 25°C
Item Load Regulation BNATTE Testing Circuitry Figure A
Object +15V0.2A
1. Graph —24A—— Input Volt. 9.0V | 2. Values
----- {3-——--- Input Volt. 12.0V
e Input Volt. 18.0V Input Volt. | Input Volt. | Input Volt.
v \\ Load Current] 9.0[V] 12. 0[V] 18. 0{V]
15.16 N Output Output Output
512 N (A] Volt. [V]| Volt. [Vl| Volt. [V]
R 0. 00 15.018 15. 018 15. 019
o 15.08 \ i 0.04 15.018 15. 018 15. 017
g N 0.08 15. 017 15. 017 15. 016
0 15.04 - E \ 0.12 15. 016 15. 016 15. 016
5 oodi S EM‘—X@"@ 0.16 15.016 15. 016 15. 015
s 0.20 15.015 15.015 15. 014
14. 96 \ 0.22 15. 015 15. 015 15. 014
\
14. 92. [ N : _ _ _ _
%% 0.05 0.1 0.15 0.2 0.25
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model ZTS31215
Ripple Voltage (by Load Current) Temperature 25°C
Item Y v PVEE (AT BT Testing Circuitry  Figure A
Object +15V0.2A
1. Graph B Input Volt. 9.0V [2.Values
[mV] —2A— Input Volt. 18.0V|
50 Input Volt. | Input Volt.
................ A VOURY I Load Current 9. 0 [V] 18‘ 0 [V]
\ Ripple Output |Ripple Output
20t - \ (A] Volt. [mVl | Volt. [mV]
.......... N 0. 00 5 5
]
sl \ 0.04 5 8
= 0. 08 5 8
== [FVUUURURNN SEUSUUUUROE SUUSORUNS SURUUIUON SOUOTRSOUNS SHURNUIUROS S
o 0.12 5 8
g 20 Nof e 0.16 10 8
a \th—0 0. 20 15 8
) \\ 0.22 15 8
10 i A A ) A ‘l VVVVVVVV A — p— —
e N — — —
0 _ _ _
0 0.05 0.1 0.15 0.2 0.25 — — —
Load Current [A]
Ripple Voltage is shown as p—p in the figure
below.
Note: Slanted line shows the range of the
rated load current.
Yy 7VEER, TRp —pfETREND,
E) AR ERATERBEEL =7,
T1: Due to AC Input Line
ANFEREM
T2: Due to Switching
AMyFvrT EEH
e T2
Ripple [mVp—p]
Y | | 1 (
AT P
A ‘ |l "
T1
Fig. Complex Ripple Wave Form
B Uy IR
—— BC—3131
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Model ZTS31215
‘ Temperature 25C
Item RippleNoise U o7/ A X Testing Circuitry Figure A
Object +15V0.2A
1. Graph i I Input Volt.9.0V |2. Values
[mV] —A—— Input Volt.18.0V
80 Input Volt. Input Volt.
Load Current 9.0 [V] 18.0 [V]
\
i Ripple-Noise | Ripple—Noise
6 [A] [(mV] (mV]
0.00 8 10
g | e\ 0. 04 10 10
S 0.08 15 15
L4t
= 0.12 15 15
E i \ ) 0.16 20 15
-0 0.20 25 15
2 - G A 0.22 925 20
B B S - - -
0 — J— J—
0 0. 05 0.1 0.15 0.2 0.25 — — —
Load Current [A]
Ripple—Noise is shown as p—p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Vo 7PN A XX, TRp—pfETHREIND,
() SR ER AR EREEEZ =T,
T1: Due to AC Input Line
AR EA#
T2: Due to“Switching
AMyF ) B
Ripple—Noise
T2 (mVp—p]
s
L. T1
Fig. Complex Ripple Wave Form
U v TVETE A
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Model 21531215
Overcurrent Protection Temperature 25°C
Item B EIRE Testing Circuitry Figure A

Object +15V0.2A

1. Graph Input Volt. 9.0V 2. Values
. Input Volt.12.0V
[v] s [put Volt. 18. OV
- Input Volt.|Input Volt. |Input Volt.
" Output 9.0[V] 12. 0{v] 18.0[V]
Voltage |Load Curr- |Load Curr-{Load Curr-
Y v1 ent [A] ent [A] ent [A]
15. 00 0.29 0.32 0.28
o 15 >
w0 N [ 14.25 0.29 0.32 0.28
-
3 N . 13. 50 0.29 0. 32 0.28
. // J 12. 00 0.30 0.32 0.27
ég 10 / 10. 50 0. 30 0. 32 0.26
// § 9. 00 0. 30 0.31 0.25
: // /ﬂ 7. 50 0.29 0. 30 0.24
5 - A i 6. 00 0. 29 0.29 0.22
/// Py 4.50 0. 27 0. 26 0. 20
é (( y 3.00 0.25 0.23 0.17
0 i 1. 50 0.22 0. 20 0.16
0 0.1 0.2 0.3 0.4 0. 00 0.21 0.19 0.17

Load Current (A]

Note: Slanted line shows the range of the rated
load current.
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6 BC—3131




sEEH

—CO$EL

) Dynamic Load Responce Temperature 25°C
Item BHATER Testing Circuitry Figure A

Object +15V0.2A

Input Volt. 12.0V
Cycle 100 mS

Load Current

Min. Load «—
Load 100 %

200 mV/div

.............................

Min. Load «—
Load 50 %

200 mV/div S

Load 50%«—— L . . . .ﬁ
Load 100 % L :

200 mV/div

|||||
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Model ZTS31215
. . Temperature 25°C
Item Rise and Fall Time M LY, M T Y Kl Testing Circuitry  Figure A
Object +15V0.2A
1. Graph Input Volt. 9.0V
Load 50%
Output
Voltage
[6V/div]
0
Load 100%
Output
Voltage
[5v/div]l |
0
Input [
Voltage |
[1ov/|mg !I' l |
‘ “Time (10mS/div] Time [2nS/div]
2 Values (mS]
Load ime Td Tr Ts Th Tf
50 % 0.10 3.50 3.60 0.30 5.68
100 % 0.10 3.55 3.65 0.14 2.13
9% FE
L/ L
Output it I T N
Volt. 10% !
e oD
Input — i
Volt. H
Td |Tr ; Th | Tf
i
1
Ts i
e i
—8g— BC—3131
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Model 21831215
Ambient Temperature Drift
Item BREEESD Testing Circuitry Figure A
Object +15V0.2A
1. Graph —%&—— Input Volt. 9.0V |2. Values
————— 43------ Input Volt. 12.0V
v G% """"" ~ Input Volt. 18.0V Input Volt. |Input Volt. |Input Volt.
\ Temperature| 9.0[V] 12.0[V] | 18.0([V]
15.15 \\ i} Output Output Output
\ 3 - [C] Volt. [V]| Volt. [V]| Volt. [V]
15.11 \ -30 15. 024 15. 024 15. 024
" 15.07 \& H -20 15. 023 15.024 15. 023
o -10 15. 022 15. 022 15. 022
= N
S 15.03 [ rpes -X\-- 0 15. 020 15. 020 15. 019
\
=1 [ B kﬁ 10 15. 017 15.017 15. 017
B 1499 \ R
2 \ 25 15. 012 15. 012 15. 011
30 15. 013 15.012 15. 011
14.95 |- \
\\ \\ 40 15. 004 15. 004 15. 003
14.91 \\ \\ 55 14. 990 14. 989 14. 988
A
: 60 14. 984 14.983 14. 982
0 T \ ;
-40 -20 0 20 40 60 _ _ _ —
Ambient Temperature °cl
Load 100%

Note: Slanted line shows the range of the rated

ambient temperature.

(H) iR i3 e 4 8 B U BE R % R T
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Model ZTS31215
Minimum Input Voltage for Regulated Qutput Voltage
Item BEELXal— 3 BE Testing Circuitry Figure A
Object |+15V0.2A
1. Graph = - {3 Load 50% 2. Values
vl A Load 100%
Ambient Temp.| Load 50% Load 100%
2 |- \ ) Input Volt. Input Volt.
\ \ [ v] v]
\ \\ -30 5.4 7.1
16 \
\ \ ~20 5.3 7.0
(] N
%0 -10 5.3 6.7
2 \ \
;5 12 0 5.1 6.6
o \ 10 5.1 6. 6
3
£ g \\ \\ 25 5.0 6.3
Piay A——A—A A \ A A 30 4.9 6.3
) L A -BE}--E&-«-\-@JIEJ 40 4.9 6.2
\ 55 4.8 6.2
\ 60 4.8 6.2
0 . — — —_
-40 =20 0 20 40 60
Ambient Temperature
(]
Note: Slanted line shows the range of the rated
ambient temperature.
() AR E e B IR HEER 2R T
—10— BC—3131




—CO$EL

sEEH

Model 1TS31215
Ripple Voltage (by Ambient Temp.)
Item Yy ZAVEE (BREESE Testing Circuitry Figure A
Object +15V0.2A
1. Graph - - Load 50% 2.Values
[aV] ——A——— Load 100%
60 Load 50% Load 100%
\ | Ambient Temp. [Ripple Output [Ripple Output
\ (] Volt. [mV] Volt. [mV]
\ - -30 5 20
\ -20 5 20
40 : ~-10 5 10
[+] '
&0 :
§ \ :\ 0 5 10
2 \ 10 5 10
()]
'—'& \ 25 5 10
= 90 Lk \ ‘ 30 5 10
\\ 40 5 10
\ . N 55 5 5
iy [y [ (=3 7 e
60 5
E&--{K-E}--E}--{&---‘-EI-EEI----EEI----%—EQ
0 "
-40 -20 0 20 40 60
Ambient Temperature
]
Input Volt. 9.0V
Note: Slanted line shows the range of the rated
ambient temperature.
() #ARITERPBREERB LRI,
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Model ZTS31215
Temperature 25 °C
Item Time Lapse Drift #EE:FUY 7 b Testing Circuitry  Figure A
Object +15V0.2A
1. Graph 2 .Values
vl
Time since Output
start Voltage
15.08 ("] vl
0.0 15.014
15. 06
0.5 15. 009
9 15. 04 1.0 15. 009
g 2.0 15. 009
i
S 15.02 3.0 15. 010
5 4.0 15. 009
S 15.00
s 5.0 15. 009
14.98 6.0 15. 010
7.0 15. 009
14.96 8.0 15. 009
0 T
0 2 3 4 5 10
Time
(H]
" Input Volt. 12V
Load 100%
—12— BC—3131
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Model IT831215

Item Output Voltage Accuracy EEERE Testing Circuitry Figure A

Object +15VO0.2A

Output Voltage Accuracy
This is defined as the value of the output voltage, regulation load, ambient temperature and
input voltage varied at random in the range as specified below.

Temperature : -20~55 °C

Input Voltage: 9.0~18.0 V

Load Current : 0.0~0.2 A

* Output Voltage Accuracy = =+ (Maximum of Output Voltage — Minimum of Output Voltage) ~ 2

Voltage Accuracy
* Output Voltage Accuracy (Ration) = X100

Rated Output Voltage

ERERE
BEEE. ANRE. ARE TRAENT, ERCEHSEE L XOHAREOEHEN 5,

BRI ’ -20~55 C
ANBE 9.0~18.0 V
AR 0.0~0.2 A

* BRERME (X)) = +(HABEORFE—HAREOKEM /2

EEE
* ERERE (EHR) = X100
M IEE
Item Temperature Input Output * | Output Output Voltage Output Voltage
[c] Voltage [V] | Current [A] | Voltage [V] | Accuracy [mV]} Accuracy(Ration) [%]
Maximum Voltage -20 18.0 0.0 15. 028
Minimum Voltage 55 18.0 0.2 14. 988 +20 +0.2

13— BC—3131
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Model ZTS31215
Item Condensation FEERAFME Testing Circuitry Figure A
Object +15V0.2A

1. Condensation test

1. REERHRR
AHEG o RET, {HRET— 1 0CKHAL TR E, ¥ 1RMBITERE» O] L.
EiR 2 5C. BE 40 %RHORBICBEREESE, ZOBRHEEOREZITV, BEHORN

Testing procedure is as follows.
@ Keeping and cooling the unit in a tank at —10°C for an hour with the input off.
® Taking it out of the tank and dewing itself in a room where the temperature is

25°C and the humidity is 40%RH.
® Testing electrical characteristics of the unit to confirm there be no fault.

L ERRERT S,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 14.915 Input Volt.: 12V, Load Current:0.2A
Line Regulation [mV] 1 Input Volt.: 9~18V, Load Current:0.2A
Load Regulation [mV] 5 Input Volt.: 12V, Load Current:0~0.2A

14— BC—3131
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Tenper"aﬁtigﬁ Chamber
] D[:‘ Electronic
Electronic Power Supply DC Load ‘N\
Power wite Power Meter > > - 0 i
~ N scilloscope
i RF24yF Rw Lalal b TRMER traxay
> Relay Unit
P preamyh
- DVM
Data Acquisition/Control Unit
. byl - 750
Figure A
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