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Model ZTS1R51212
Temperature 25C
Item Line Regulation ®EIASZEE) Testing Circuitry  Figure A
Object +12V0.13A
1. Graph =) Load 50% 2. Values
piny Load 100%
vl Input Load 50% | Load  100%
12. 25 ’ Voltage Output Volt. | Output Volt.
' \ \ [V v (v
\ \
12,21 \ \ 8.0 12. 109 12. 108
9.0 12. 109 12.108
o 12.17 \ """" 10.0 12. 109 12.108
8 N T 12.0 12.109 12. 108
o 12.13 \ ) 15.0 12. 109 12.108
> o] . . .

2 12.00 \ i 18.0 12. 109 12.107
§ 20.0 12. 109 12. 107
12. 05 | At SR RELRL AL, - - -

\ A\ — — —
\\ ‘\
12.01 \ - ~ _ _
0 1:6') \
0 10 15 20 - - —
Input Voltage vl
Note: Slanted line shows the range of the rated
input voltage.
(F) #HRixEBANBEERBLTT,
- BC—3110
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Model ZTS1R51212
o Temperature 25C
Item Efficiency %% Testing Circuitry Figure A
Object
1. Graph - - Load 50% 2. Values
(%] —A——  Load 100%
80 Input Load 50% Load 100%
\ Voltage Efficiency Efficiency
v
. ol ~al k [v] [%] %]
A\ . \ 9.0 70.6 75.2
= 64 N\ B SN 10.0 69. 1 74.9
5 \ B . 12.0 65.7 73.5
e o N 15.0 60.0 70.6
Qe
= 56 1 18.0 54.6 67.0
\\ A 20.0 51.0 64. 6
48 § \ - - -
oG\ - - -
0 10 15 20
Input Voltage - - -
vl
Note: Slanted: line shows the range of the rated
input voltage.
FE) BRI ERANBERBEZRT,
—g— BC—3110
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Vodel ZTS1R51212
Temperature 25°C
Item Load Regulation FHAMER Testing Circuitry  Figure A
Object  |+12V0.13A
1. Graph —2&A&— Input Volt. 9.0V | 2. Values
----- 43------  Input Volt. 12.0V
T o Input Volt. 18.0V Input Volt. | Input Volt. | Input Volt.
[v] Load Current| 9.0(V1 | 12.0(v1 | 18.0V]
12.25 | \“’ """" Output Output Output
1221 \ ] (A) Volt. (V]| Volt. (V]| Volt. [V]
0.00 12.110 12.111 12.113
o 12.17 JRUSIRA DRSNS SO S— 0.02 12. 110 12.110 12.110
8 - N N M 0. 04 12. 109 12. 109 12. 109
© 12. 13&;‘_‘3 ,\ 0.06 12. 109 12. 109 12. 109
P I 0.08 12. 108 12. 109 12. 109
3 0.10 12.108 12. 108 12.108
12. 05 ‘ 0.12 12. 108 12. 108 12. 108
. B 0.13 12. 108 12. 108 12. 108
12.01 B S 0. 14 12. 107 12. 108 12. 107
0 :’: - — — -
0 0.05 0.1 0.15 0.2
Load Current [A]

Note: Slanted line shows the range of the rated

load current.

() St R AT ERERZ =T,
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Model ZTS1R51212
Ripple Voltage (by Load Current) Temperature 25C
Ttem Y v NVERE (AR ERSME) Testing Circuitry  Figure A
Object +12V0. 13A
1. Graph B Input Volt. 9.0V |2.Values
[mV] —4A— Input Volt. 18.0V
60 < Input Volt. Input Volt.
Load Current 9.0 [V] 18.0 [V]
50 | Ripple Output [Ripple Output
(A] Volt. [mV] Volt. [mV]
0.00 5 5
$47 0.02 5 5
= 0. 04 5 8
2T 0.06 5 8
£ 0.08 8 8
= 20 P SR . cereeeegiee Y e 0. 10 10 8
AR 0.12 15 10
10k s e }fjf.'... A h—A 0.13 15 10
EI}—B'/E R 0. 14 15 10
0 — — _
0 0.05 0.1 0.15 — — —
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 —pETREINS,
() I ER AR EREEZ R,
T1: Due to AC Input Line
A58 A #A
T2: Due to Switching
MyFr” B
= T2
Ripple [mVp—p]l
| WW % W
B it ,
Fig. Complex Ripple Wave Form
I IR i 73]
—4— BC—3110
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Model ZTS1R51212
) Temperature 25°C
Ttem RippleNoise Vw7 N/ A X Testing Circuitry Figure A
Object +12V0. 13A
. Graph = ¥ NS Input Volt.9.0V | 2. Values
(mV] —2&A—— Input Volt. 18.0V
120 Input Volt. Input Volt.
N Load current 9.0 [V] 18.0 [V]
100 Ripple—Noise | Ripple-Noise
[A] [(mV] [mV]
0.00 10 15
80 |
2 0.02 15 20
',?51 0. 04 20 20
';'2 60 USRI IS SOV SUUPIUUPTUUSUURTUUUOY SPUUCUUSTOPRRRIRRG S, SRR 0. 06 25 20
= | 0.08 30 25
40 ST S BSOS VRSOSSN "‘E]" D L] D ...... 0. 10 35 30
EE X A 0.12 40 30
2 |- A e AT
A/E 0.13 40 30
Bk 0.14 40 35
0 J— p— N
0 0.05 0.1 0.15 — — —
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 FN)ARiE, TRp—pfETREND,
GE) I ERATEMER L =7,
T1: Due to AC Input Line
ANERE#
T2: Due to Switching
AMyFr B
Ripple—Noise
12 [mVp—p]
" W\M i
L m
=
Fig. Complex Ripple Wave Form
X )y VB
BC—3110
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Model ZTS1R51212
Overcurrent Protection Temperature 25C
Item iE IR Testing Circuitry Figure A
Object +12V0.13A
1. Graph Input Volt.9.0V 2. Values
Input Volt. 12. 0V
v === Input Volt. 18.0V
Input Volt.|Input Volt. |Input Volt.
20 Output 9.0[V] 12.0(v] | 18.0[V]
Voltage |Load Curr- |Load Curr—|Load Curr-
vl ent [A] ent [A] ent [A]
12. 00 0.18 0.20 0.18
g 15 <4
s Y 11. 40 0.18 0.20 0.18
;6 J . 10.80 0.18 0.20 0.18
8 3 9. 60 0.18 0.20 0.17
g 10 3 /} 8. 40 0.18 0.20 0.17
N 7.20 0.18 0.19 0.16
/ 6. 00 0.18 0.19 0.16
5 S S e 4.80 0.18 0.19 0.15
/ / 3.60 0.18 0.18 0.15
\ 2.40 0.18 0.18 0.14
0 1. 20 0.19 0.18 0.15
0 0.05 0.1 0.15 0.2 0.25 0. 00 0.17 0.23 0.18
Load Current (A]
Note: Slanted line shows the range of the rated
load current.
() i e AR EREER 2 =T,
—6— BC—3110
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Min. Load «—
Load 50 %

200 mV/div

Load 50%<—
Load 100 %

200 mV/div A

Model “ZTS1R51212
Dynamic Load Responce Temperature 25C
Item B RARES Testing Circuitry Figure A
Object +12V0.13A
Input Volt. 12.0V
Cycle 100 mS
Load Current
Min. Load «— |
Load 100 % ! I
200 mV/div -

|

1 mS/div

BC—.3110
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[2v/div]

Model ZTS1R51212
Temperature 25C

Item Rise and Fall Time S.‘L_l:‘?‘ SI-FU %Fﬁﬁ Testing Circuitry Figure A

Object +12V0.13A
1. Graph Input Volt. 9.0 V

[ Load 50%

Output
Voltage

Load 100%
Output
Voltage
(evzdivy |l
0
Input
Voltage |-
novord || N
0 . , .
Time (10mS/div] Time [6mS/div]
2. Values [(mS]
ime Td Tr Ts Th Tf¢
Load
50 % 0.65 2.40 3.05 1.85 2.70
100 % 0.65 2.50 3.15 0.75 2.35
90% ;
OQutput 3
Volt. 10% !
Y == —
Input — lL
volt. | : Th | T¢
i
i
Ts |
!
—§— BC—3110
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Model ZT§1R512}2
Ambient Temperature Drift
Item BREEED Testing Circuitry Figure A
Object +12V0. 13A
1. Graph —%&—— Input Volt. 9.0V |2. Values
----- 3------  Input Volt. 12.0V
v B e Input Volt. 18.0V Input Volt. |Input Volt.|Input Volt.
Temperature| 9.0[V] 12.0[V] 18.0[V]
12.24 \\ :? ----- Output Output Output
\\ \V """ [°c] Volt. [V]]| Volt. V]! Volt. [V]
12.20 X \ -30 12. 093 12. 093 12. 093
g 12.16 \ -20 12.095 12. 095 12. 095
3 \ -10 12. 097 12. 097 12. 097
312,12 N\ A - 0 | 1209 | 12100 | 12.100
2 redsegegeE T \@m ----- 10 12. 103 12.103 12.103
2 \ .
5 12.08 25 12. 107 12. 107 12. 107
30 12.108 12. 108 12. 108
12.04 \ -4
\\ \ g 40 12.106 12. 106 12. 106
12. 00 \\ \\ 55 12.100 12. 100 12. 100
\ H
P A B 60 12. 096 12. 096 12. 096
0 T \ i _ _ _ _
-40 -20 0 20 40 60
Ambient Temperature [c]
Load  100%

Note: Slanted iine shows the range of the rated

ambient temperature.

() £ e B ERERE L T,

_g— BC—3110
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Model ZTS1R51212
Minimum Input Voltage for Regulated Output Voltage
Item BEVXa2l—3 VﬁE_E Testing Circuitry Figure A
Object |+12V0.13A
1. Graph = - e Load 50% 2. Values
\2 A Load 100%
Ambient Temp.| Load 50% Load 100%
20 \\ \\ . Input Volt. Input Volt.
\ \.. [C] (vl vl
\ ~30 5.0 7.0
16
\ -20 4.9 6.8
: N -10 4.8 6.7
3 \ \
o 12 X \ 0 4.6 6.5
= \ \
= \ \ 10 4.5 6.4
£ 5 \ \.. 25 4.4 6.2
S—A\—A——A At | 30 4.4 6.2
. Gk -GN G- - SRR o W= W R\ e 40 4.4 6.1
\‘ \ 55 4.3 5.9
\ \ 60 4.3 5.9
0 \ \ —_ — —
-490 -20 0 20 40 60
Ambient Temperature
]
Note: Slanted line shows the range of the rated
ambient temperature.
() AR EREABREREBL T,
—10— BC—3110
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Model ZTS1R51212
Ripple Voltage (by Ambient Temp.)
Item Yy IVEE (BRIRESHE) Testing Circuitry Figure A
Object +12V0.13A
1. Graph e 8- Load 50% 2.Values
—A____
(V] Load 100%
Load  50% Load 100%
80 Ambient Temp. [Ripple Output [Ripple Output
\ (] Volt. [mV] Volt. [mV]
N \ ........ =0 T %0
60 -20 10 20
\ -10 8 15
o | N,
Eg’ \ 0 8 15
= 10 8 15
= 40 |
o 25 8 10
E i \ \ 30 8 10
o= \ 40 8 10
e 55 8 10
- | \ ....... .l.-A i L\\A A \ 60 5 10
N w3 s s RS S < B c B i — — —
[
0
-40 -20 0 20 40 60
Ambient Temperature [°C]
Input Volt. 9.0V
Note: Slanted line shows the range of the rated
ambient temperature.
() #HRITER B BIREREA 2 R,
11— BC—3110
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Model ZTS1RB1212
Temperature 25 °C
Item Time Lapse Drift &EWEF KU 7 k Testing Circuitry  Figure A
Object +12V0.13A
1. Graph 2 .Values
vl
Time since Output
! start Voltage
12.17 ; (H] vl
0.0 .10
I T S S 12.103
] 0.5 12. 100
o 12.13 1.0 12. 100
&0
E . 1 2.0 12. 100
9 12.11 N 3.0 12. 100
E ' 4.0 12. 100
' 12,09
& , 5.0 12. 100
12.07 6.0 12. 101
........ 7.0 12. 101
12. 05 8.0 12.101
0 T
0 1 2 3 4 5 6 7 8 9 10
Time
(H]

Input Volt. 12V
Load 100%

—12— BC—-—3110
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Model ZTS1IR51212
Item Output Voltage Accuracy ERBIEWRE Testing Circuitry Figure A
Object +12V0.13A

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 : 0.00~0.13 A

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

Voltage Accuracy
* Qutput Voltage Accuracy (Ration) =

X100
Rated Output Voltage

R
FREE. ANZE. AL TRABAT, LRCEHSEE L XOHABENEEHZ VS,

JEFRE -20~55 C
ANHBE 9.0~18.0 V
=P A 0.00~0.13 A

* EREME (EHE) = +(WAREOCESBE—HHREORIERH) /2

EEhE
*» ERERE (XEHR) = X100
ERHAOIEE
Item Temperature | Input Output Output Output Voltagd Output Voltage
[C] Voltage [V]| Current [A]l| Voltage [V] | Accuracy [mV]) Accuracy(Ration) [¥]

Maximum Voltage 25 18.0 0.00 12.113

Minimum Voltage -20 9.0 0.13 12. 095 +9 0.1

—13— BC—3110
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Model ZTS1R51212
Item Condensation FEEEMRFME Testing Circuitry Figure A
Object +12V0.13A

1. Condensation test

1. SRR
ANEG-T-RET, HEET—10CIIHRHALTEE, ¥ 1 RFMZICERE»SIY KL,
HE25C, BE4 0% RIDKREBIZCBEH\E SR, FOBRABHEOREEITV., BFOLW

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 EHERT S,
2. Values
Item Data Testing Conditions
Output Voltage [V] 11.741 Input Volt.: 12V, Load Current:0.13A
Line Regulation [mV] 1 Input Volt.: 9~18V, Load Current:0.13A
Load Regulation [mV] 4 Input Volt.: 12V, Load Current:0~0.13A

14— BC—3110
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> Electronic

Pow elr Switch
Supply y
Iﬁ II:H/(/?

>

(| -

Power Meter
L K1y

Temperature Chamber
iR )

Electronic 5n|:
Power Supply 1P DC Load -
al ™N EY T Oscilloscope
BRI eitlosoc
Cl: 47uF l

Figure A

Relay Unit

Jy—razyh

bt

DVM

Data Acquisition/Control Unit

7 -SRI AT A

B:C—3:110



