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input voltage.

() ARITERASHBERR ZTT,

Note: Slanted line shows the range of the rated

Model 215831212 ,
Temperature 25C
Item Line Regulation BWHIA/EH Testing Circuitry  Figure A
Object +12V0.25A
1. Graph == Load . 50% 2. Values
yay Load 100%
vl Input Load 50% | Load 100%
1216 \ Voltage Output Volt. | Output Volt.
\ \ vl vl v
12. 14 A 8.0 12.088 12. 086
\\ 9.0 12. 088 12. 086
L, 1212 10.0 12.088 12. 087
s \ 12.0 12. 089 12. 087
8 12.10 15.0 12. 089 12. 087
*g 12,08 \ <=4 18.0 12. 089 12.087_
g 20.0 12. 088 12. 086
12. 06 - - -
. { : \
12. 04 \ \ _ _ _
‘..:EV \ — _ —
0 o 10 15 20 - - -
Input Voltage ]
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Model Z1831212
Temperature 25°C
Item Efficiency Zj3 Testing Circuitry Figure A
Object
1. Graph - - Load 50% 2. Values
[%] ——A——  Load 100%
80 : : : Input Load 50% Load 100%
\ Voltage Efficiency Efficiency
72 TREL ; \ 8.0 73.4 75.3
N\ \ 9.0 72.2 75.6
> 64 \ o 10.0 71.0 76.2
5 \ N 12.0 67.9 75.6
o N H 15.0 63.7 73.6
Yt
= 56 18.0 61. 2 71.6
\ \ 20.0 59.0 70.1
\ N
ot \ - - -
e \
)} - - -
0 10 15 20
Input Voltage - - —
vl
Note: Slanted line shows the range of the rated
input voltage.
@) BRI TR AN BERE 2T
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Model 2T$31212
Temperature 25C
Item Load Regulation BOATNES Testing Circuitry Figure A
Object |+12V0.25A
1. Graph —A—— Input Volt. 9.0V |2. Values
----- 43------  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]
12.23 :? Output Output Output
2. 10 \ ] (A] Volt. [V]| Volt. [V]| Volt. [V]
N 0. 00 12.090 | 12.090 | 12091
o 12.15 ] 0. 04 12. 089 12. 090 12. 090
éf N 0. 08 12.089 12.080 | 12.089
L 12.11 A 1 0.12 12. 088 12. 089 12. 089
o o7w —eh—8 E_fh‘@ """ | 0.16 12.088 | 12.088 | 12.088
3 0. 20 12. 087 12. 087 12. 087
12.03 : ] 0. 24 12. 087 12. 087 12. 087
: \ ----- 0.25 12. 087 12. 087 12. 087
11.99 ‘\\ 0.28 12. 086 12. 087 12. 086
% 0.1 0.2 0.3

Load Current [A]

Note: Slanted line shows the range of the rated
load current.

(F) #RiER AR BHEE 27T,
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Model 77831212
Ripple Voltage (by Load Current) Temperature 25°C
Ttem Yy FPVEE (AFTEREM) Testing Circuitry  Figure A
Object +12V0.25A
1. Graph T L Input Volt. 9.0V |2.Values
[mV] —A——— Input Volt. 18.0V|
50 Input Volt. | Input Volt.
\ Load Carrent | 9-0 [V] 18.0 [V]
Ripple Output |Ripple Output
40 | [A] Volt. [mV] Volt. [mV]
\ 0. 00 5 5
[0
a0l \ 0.04 5 5
o 0.08 5 5
-
@ 0.12 5 5
'g 20 [ \ 5 0.16 8 5
=1 N 0. 20 8 5
10 A 7 E}\ 0.24 10 5
= 0.25 15 5
Er 7 7 L ray A AckK 0.28 20 8
0 — — —
0 0.1 0.2 0.3 — — —
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.
)y IAVEBEIZ, TRp—pETRENS,
) SR ERATEREEZ~T,
T1: Due to AC Input Line
AN iERE#M
T2: Due toeSwitching
AMyFor B
le— T2
Ripple [mVp-p] |
Ll
ST
| |
T1
Fig. Complex Ripple Wave Form
U v IR
—4— BC—3130
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Model ZTS31212
‘ Temperature 25°C
Ttem Ripple-Noise Vv W/ AR Testing Circuitry Figure A
Object +12V0.25A
1. Graph e xS Input Volt.9.0V |2. Values
[mV] —2A—— Input Volt. 18.0V
80 Input Volt. Input Volt.
\\ Load Current 9.0 [V] 18- 0 [V]
I Ripple-Noise | Ripple—Noise
o b v [A] (mV] [mV]
0.00 5 8
o | N\ 0. 04 8 10
'%? 0.08 10 10
% 40 L 0. 12 15 10
= |t N = 0.16 15 15
g 0.20 20 15
P11 ) E—— o o \ A 0.24 25 15
PR R 2 riiy rav:1S
. P 0.25 25 15
fg/”ﬁ 0.28 30 20
0 — — —
0 0.1 0.2 0.3 — — —
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.
Yy 7N A4Xix, TRp —pETREND,
() #HRITER AR EREE L <7,
T1: Due to AC Input Line
ANERA#M
T2: Due togSwitching
My r” B
Ripple—Noise
12 (mVp—p]
L T1
ke
Fig. Complex Ripple Wave Form
B VvV
BC—3130
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Model 21531212
Overcurrent Protection Temperature 25C
Item m&a Testing Circuitry Figure A
Object +12V0.25A
1. Graph Input Volt.9.0V 2. Values
Input Volt.12.0V
[V] s Tnput Volt. 18. OV
; Input Volt.{Input Volt. |Input Volt.
2 | Output 9.0[v] | 12.0(v] | 18.0[V]
: Voltage |Load Curr- [Load Curr-|Load Curr-
v] ent [A] ent [A] ent [A]
12. 00 0. 38 0. 43 0. 38
8 15 RN
o N 11. 40 0.38 0. 43 0.38
S N
o N USRNSSR SURVRUUS SOV SO g 10. 80 0.39 0.43 0. 38
> N
o N A \ 9. 60 0.39 0.43 0.37
2 10
g N % 8. 40 0. 40 0. 43 0. 36
7.20 0. 40 0.42 0.35
j / 6. 00 0.39 0.41 0.33
5 : 4 / 4.80 0.38 0.39 0. 31
/ y 3. 60 0.36 0.36 0.28
; { %‘?‘ 2. 40 0.34 0.32 0. 24
0 i i < 1.20 0.30 0.27 0. 22
0 0.1 0.2 0.3 0.4 0.5 0. 00 0. 27 0.25 0.22
Load Current
[A]
Note: Slanted line shows the range of the rated
load current.
(FE)HRIEEATEREE LTI,
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Model 71831212
. Dynamic Load Responce Temperature 25C
Item B AFES) Testing Circuitry Figure A

Object +12V0.25A

Input Volt. 12.0 V

Cycle 100 mS
Load Current
Min. Load +«—
Load 100 %
100 mV/div

i
Nvirhit

Min. Load «—
Load 50 %

100 mV/div

Load 50%——
Load 100 %

100 mV/div

1 mS/div

BC—3130
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Model 21531212
Temperature 25C
Item Rise and Fall Time 3. £V, T Y KM Testing Circuitry  Figure A
Object +12V0.25A
1. Graph Input Volt. 9.0 V
Load 50%
Output
Voltage
[2v/div]
0
Fr Load 100%
Output'
Voltage
[2v/div] r
0 |
Input
Voltage
{10v/DIV] f |
0
Time [10mS/div] Time [2uS/div]
2. Values [wS]
Load ime Td Tr Ts Th Tf
50 % 0.45 2.55 3.00 0.28 2.19
100 % 0. 45 2.60 3.05 0.14 1.16
90% ;
Output e !“‘——‘"\J C
Volt. 10% : N\
2] ; AN —=
Input — ;
Volt. :
olt M |1 ; Th | TF
|
1
Ts i
i
BC—3130
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Model 2183 12 12
Ambient Temperature Drift
. Ttem E IR R Testing Circuitry Figure A
Object +12V0.25A
. Graph — % Input Volt. 9.0V |2. Values
----- 43-----  Input Volt. 12.0V .
M —&——— Input Volt. 18.0V Input Volt. {Input Volt. |Input Volt.
Temperature 9.0[V] 12. 0[V] 18. 0[V]
12.22 \\ N QOutput Output Output
\\ \\ (] Volt. [V]| Volt. [V]| Volt. [V]
12.18 \ 1 -30 12. 066 12. 067 12. 068
g 12. 14 \ -20 12. 070 12. 071 12. 072
8 \ ; -10 12. 076 12. 077 12. 077
2 12.10 N\ N 0 12. 081 12. 082 12. 082
5 \ Ny 10 12.085 | 12.085 | 12.086
£12.06 |- \
3 \ 25 12. 087 12. 087 12. 087
30 12. 086 12. 087 12. 086
12.02 \
\\ \\ 40 12. 085 12. 084 12. 084
11.98 \\ \\ - 55 12. 079 12. 078 12.077
\
60 12. 075 12. 075 12. 074
e AN »
-40 -20 0 20 40 60 _ _ . _
Ambient Temperature (]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
) ST EREREERE T,
—o— ‘BC—3130
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Model 11531212
Minimum Input Voltage for Regulated Output Voltage
Item BELXa2l—a Y BFE Testing Circuitry Figure A
Object |+12V0.25A
1. Graph @ - - Load 50% 2. Values
v] A Load 100%
Ambient Temp.| Load 50% Load 100%
20 \\ N\ ‘ Input Volt. Input Volt.
\ [C] [V] vl
\ \ -30 5.1 6.7
16 \ -20 5.0 6.5
% X -10 5.0 6.4
3 \ \
E‘ 12 X \ 0 4.9 6.3
. \\ \\ 10 4.8 6.2
2 g \ R 25 4.8 6.1
- \
B——py R 30 4.7 6.0
A B =L 22 AY
. Ghe- BN - e - 4- B - - R 40 4.7 6.0
\‘ \ 55 4.6 5.9
\ N 60 4.5 5.9
0 A N — — —
-40 -20 0 20 40 60
‘ Ambient Temperature
(]
Note: Slanted line shows the range of the rated
ambient temperature.
@E R esEBELERBEERT,
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Model ZTS31212
Ripple Voltage (by Ambient Temp.)
Item Yy ZVEBE (BERERE) ‘ Testing Circuitry Figure A
Object +12V0.25A
1. Graph = - - Load 50% 2.Values
—_—A—
[aV] Load 100%
Load 50% Load 100%
60 : : -
\ g F\ Ambient Temp. [Ripple Output |[Ripple Output
| \ i (¢l | volt. [aV] | Volt. [aV]
\ -30 10 25
\ \ -20 10 20
g 40 \ A -10 5 15
g \ \ 0 5 10
2 AW I 10 5 10
= / \\\ \ 25 5 10
a.
Z 20 A\ 30 5 10
\ \ 40 5 10
- 'E}"‘EK piny [y ALQ [y \\§ pAy 55 5 10
. 60 5 10
\ BF-- {5 - G- -4 - B -- B --- N R
0
-40 -20 0 20 40 60
Ambient Temperature
{]
Input Volt. 9.0V
Note: Slanted line shows the range of the rated
ambient temperature.
) SR ER B REEGER LT,
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Model ZTS31212
Temperature 25 ¢
Item Time Lapse Drift R FY 7 b Testing Circuitry Figure A
Object +12V0.25A
1. Graph 2.Values
m
Time since Output
start Voltage
12. 15 ) [H] V]
0.0 12.078
12.13
0.5 12.077
) 12. 11 1.0 12. 077
8 2.0 12. 077
1
= 12.09 3.0 12. 077
5 4.0 12.077
81207
8 ...... 5.0 12. 077
DT ¢ LT S S S Tt TSP AP NN S SO 6.0 12. 077
7.0 12.077
12.03 8.0 12.077
0 T
0 1 2 3 4 5 9 10
Time
: [H]
* Input Volt. 12V
Load 100%
__12_ B‘.C‘—3}130
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Model ZT531212
Item Output Voltage Accuracy EEERE Testing Circuitry Figure A
Object +12V0.25A

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 : 0.00~0.25 A

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

Voltage Accuracy

* Output Voltage Accuracy (Ration) = X100

Rated Output Voltage

EREME |
BEEE, ANRE, AFETRMAT, ERCEBSELL 2 OHAREOEHE ),

JE R —20~55 C
ANH’E 9.0~18.0 V
AR 0.00~0.25 A

* ERESE (EHE) = +(HAOREOREKE—HAREOKER /2

WK
* ERERE (EBR) = : X100
ERHANRE
Item Teniperature input Output Output Output Voltage Output Voltage
cl Voltage [V]| Current [A] | Voltage [V] | Accuracy [mV]] Accuracy(Ration) {%]

Maximum Voltage 25 18.0 0.00° 12. 092 (
Minimum Voltage ~20 9.0 0.25 12.072 - *10 0.1

—13— BC—:3'1:30
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Model ZTS31212

Item Condensation #5EEME

Testing Circuitry Figure A

Object +12V0.25A

1. Condensation test

1. REBESHRR

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

25C and the humidity is 40%RH.

® Testing electrical characteristics of the unit to confirm there be no fault.

AN EESTRET, HEHT-1 0 CIAANLTEE, 1 HERICERE»OCIRY L,
KR 25C, BE4 0% RIORBIZBEHEREIE, FOBKWFHOBIEEZITV. 2OV

Z L EHERT S,
2. Values
Ttem Data Testing Conditions
Output Voltage [V] 11. 885 Input Volt.: 12V, Load Current:0.25A
Line Regulation [mV] 1 Input Volt.: 9~18V, Load Current:0.25A
Load Regulation [mV] 6 Input Volt.: 12V, Load Current:0~0.25A

—14— BC—3130
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Tenper%t;ér*e‘ Chamber
] I:"::' Electronic
Elgctronic Power Supply DC Load
Powar witc > Powirjjll;}-ter > P p— 4 | oscill
> h Gi scilloscope

Si"‘"n%ly L swet) Lagl U tymza-7'
P> Relay Unit
g I VT
- DVM

Data Acquisition/Control Unit
. 7" -5 IREYATD :
Figure A
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