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Input Voltage

input voltage.
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Note: Slanted line shows the range of the rated

Model ZTS1R51215
Temperature 25°C
Item Line Regulation ®MEIANER) Testing Circuitry  Figure A
Object +15V0.1A
1. Graph =) Load 50% 2. Values
A Load 100%
vl Input Load 50% | Load 100%
DS (U N\ T U Voltage Output Volt. | Output Volt.
: \ \ vl vl v
\
5. 26 \ \ 8.0 15. 008 15.007
\ 9.0 15. 008 15. 007

L 15.16 10.0 15. 008 15. 007
s \ \ T 12.0 15. 008 15. 007
S 15.06 X \ 15.0 15. 008 15.007
= o foel I - : :

5 1496 = Eg\ - T 1 18.0 15. 008 15. 006
s 20.0 15. 008 15. 006
14. 86 \ , - - -

\ .\ N
X \ - - -
14.76 ‘\ \ — _ _
o G ' — — —
0 10 15 20 - - -
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Model ZTS1R51215
) Temperature 25C
Item Efficiency Zh3 Testing Circuitry Figure A
Object
1. Graph - =+---- Load 50% 2. Values
(%] ——A——  Load 100%
80 Input Load 50% Load 100%
\ Voltage Efficiency Efficiency
\ 3\&\ ; (vl (%] [%]
72 EJ-{{\ \A\ \ 8.0 70.3 74.9
& \ 9.0 70.5 75.6
N \Qs\
3‘64 N \ El\\ N S' .......... 10.0 67-3 74.4
5 \ \ 12.0 64.8 73.6
o hol 15.0 58.3 70.0
Gl RETUIUR U (SRR SO
= 56 \ oy 18.0 52.7 66. 3
\ 141 SR S—— 0.0 0. .
\ (s 2 50. 6 63.9
48 \\ \\ ......... - - -
N \ - - -
o\ A - - -
0 10 15 20
Input Voltage - — —
vl
Note: Slanted line shows the range of the rated
input voltage.
@FE)#HRITEBANBEERBETT,
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Model ZTSIR51215
Temperature 25C
Item Load Regulation ¥RAIRATRIES Testing Circuitry  Figure A
Object +15V0.1A
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.
(vl Load Current] 9.0{V] 12.0[V] 18.0[V]
15.15 "Yi " | Output Output Qutput
15,11 \) (A] Volt. [V]| Volt. V1| Volt. [V]
' A 0. 00 15. 009 15. 010 15.012
o 15.07 0.02 15. 009 15. 009 15. 009
T S e e e e e RS M 0.04 15. 008 15. 008 15. 008
e \
o 15.03 N\ . 0.06 15. 008 15. 008 15. 008
§M%& G AN 0.08 15. 007 15. 007 15. 007
2 ' . 0.10 15. 007 15. 007 15. 007
14.95 | \ 0.11 15. 006 15. 007 15. 007
i \ ~ - _ _
N
14.91 \\ _ _ _ .
.

0 0. 02 0. 04 0.06 0.08 0.1 0.12
Load Current [A]

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

() SR AT ERERZ =T,
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Model ZTS1R51215
Ripple Voltage (by Load Current) Temperature 25C
Ttem Y v FNVEE (AR ERFME) Testing Circuitry  Figure A
Object +15V0. 1A
1. Graph T Eb-ooes Input Volt. 9.0V |2.Values
(mV] —A— Input Volt. 18.0V
50 Input Volt. Input Volt.
Load Current 9.0 [V] 18.0 [V]
Ripple Output |Ripple Output
e A [A] Volt. [mV] | Volt. [mV]
\\ 0. 00 5 8
8;930 R \ 0. 02 5 10
= 0. 04 5 10
-—
o 0. 06 8 15
E 20 | \ 0.08 10 15
a . A \fow 0.10 15 15
10 - \)< 0.11 15 15
Z//LA oY ‘ [3 ------ s | \\ — — —
h El e — _ _
0 i _ _ _
0 0.02 0.04 0.06 0.08 0.1 0.12 — . __
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 FVEBEX, TRp—pfETREHD,
OF) SR ER AR EREE L =T,
T1: Due to AC Input Line
AN ERBEY
T2: Due to Switching
MyFs ) EHE
= T2
Ripple [mVp-p]
N
T
RS |
_ T1
Fig. Complex Ripple Wave Form
U w 7 IVETE A
—4— BC—3111
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Model ZTS1R51215

Item Ripple-Noise Yy 7N/ A X

Temperature

25°C

Testing Circuitry Figure A

Object +15VO0. 1A

1. Graph - ¥ [— Input Volt.9.0V |2. Values
(V] —A—— Input Volt.18.0V
150 Input Volt. | Input Volt.
Load Current 9.0 [V] 18.0 [V]
i Ripple—Noise | Ripple—Noise
[A] (mV] [mV]
100 0.00 10 20
2 0.02 15 20
é 0. 04 25 25
;2 N 0.06 30 30
f=)
o 0.08 35 30
50 P e JUSIUTUIU OO ,’,‘.‘Eg 0' 10 40 40
R %“ 0. 11 45 40
I B = = —
0 J— — —_
0 002 004 006 008 01 012 — — —
Load Current (Al
Ripple-Noise is shown as p—p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Vo 7N A Xk, TRIp—pfETREIND,
) SR ER AR EREEEZ =~
T1: Due to AC Input Line
AN ERE#M
T2: Due to Switching
AMyFvy” B
Ripple—Noise
T2 (mVp-pl
L
L T1
=
Fig. Complex Ripple Wave Form
Y v IR
BC—3111
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Model ZTS1R51215
Overcurrent Protection Temperature 25C
Item b LRI LT A Testing Circuitry Figure A
Object +15V0. 1A
1. Graph Input Volt.9.0V | 2. Values
Input Volt. 12.0V
] Input Volt. 18. 0V
Input Volt.|Input Volt. |Input Volt.
2 output . | 9-0IV] 12.0[v] | 18.0V]
N } Voltage |Load Curr- [Load Curr—|Load Curr-
- (vl fent [A] |ent [A] |ent [A]
N 15. 00 0.14 0.16 0.14
& 15 14.25 0. 14 0.16 0.14
fo 13.50 0.14 0.16 0.14
s / { " 12.00 0.14 0.16 0.14
510 J[ 10. 50 0.15 0.16 0.13
i 9.00 0.15 0.15 0.13
? 7.50 0.15 0.15 0.13
5 ’ 6. 00 0.15 0. 15 0.12
! 4.50 0.15 0.14 0.12
[ 3.00 0.15 0.14 0.12
0 1.50 0.15 0. 14 0.12
0 0.05 0.1 0.15 0.2 0.25 0. 00 0.15 0.22 0.18

Load Current [A]

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

() R E R AR R 2R,
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Model ZTS1R51215
Dynamic Load Responce Temperature 25C
Item BHORABES) Testing Circuitry Figure A

Object +15V0. 1A

Input Volt. 12.0V
Cycle 100 mS
Load Current

Min. Load —
Load 100 %

100 mV/div

Min. Load «—

X pes e

Load 50 % | b
100 mV/div \/
T E .
Load 50%—— '
Load 100 %
= ;
' I
100 mV/div i
! £
i i
; +
1 mS/div
BC—3 111
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Model ZTS1R51215
) ) Temperature 25C
Item Rise and Fall Time SZJ:O‘ SZ'.T'QW#BS Testing Circuitry Figure A
Object +15V0.1A
1. Graph Input Volt. 9.0V
[ Load 50%
OQutput
Voltage
[5V/div]
0
[ Load 100%
Output
Voltage
[5v/div]
0
Input |F
Voltage {f
{10v/DIV] | \__
0 .
Time [10mS/div] Time {5mS/div]
2. Values (mS]
ime Td Tr Ts Th Tf
oad
50 % 0.05 3.40 3.45 1.95 41.98
100 % 0.05 3.40 3.45 0.85 6.03
90% x
1
Output T -
Volt. 10% i
r - R
Input —— :
Volt. i
° d | 1r 5 Th | T¢
|
i
Ts '
!
BC-3111
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Model ZTS1R51215
Ambient Temperature Drift
Item BHREES) Testing Circuitry Figure A
Object +15V0.1A
1. Graph — & Input Volt. 9.0V | 2. Values
----- +3----—-  Input Volt. 12.0V
v G Input Yolt. 18.0V Input Volt. {Input Volt. {Input Volt.
Temperature| 9.0[V] 12.0[V] 18.0[V]
15.14 |- \\ it - Output Output Output
\ g\ c] Volt. [V]| Volt. [V]}| Volt. [V]
16.10 [t ot \ 30 15. 024 15. 024 15. 024
o 16.06 \ ) -20 15. 020 15. 021 15. 020
8 i -10 15.016 15. 017 115.016
© 15.02 s \ -0 15.014 15.014 15. 014
5 A} PN 0 | 15.02 | 15.02 | 15.012
5 14.98 25 15. 007 15. 007 15. 007
30 15. 004 15. 004 15. 004
14.94 \ \
\\ \ 40 14. 996 14. 996 14. 996
14.90 \\ \\ 55 14.978 14.978 14.978
A\
T N : 60 14.971 14.971 14. 970
-40 -20 0 20 40 60 — _ _ —
Ambient Temperature °cl
Load  100%

Note: Slanted line shows the range of the rated

ambient temperature.

() ff e F R R 2~ T,
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Model ZTS1R51215

Minimum Input Voltage for Regulated Output Voltage

Item BELX=lL—va VBE Testing Circuitry Figure A
Object |+15VO0.1A
1. Graph = ————- e Load 50% 2. Values
(vl A Load 100%
. Ambient Temp.| Load 50% Load 100%
20 \\ \ ) Input Volt. Input Volt.
\ \ °cl vl [v]
\ -30 4.9 6.8
16 -20 4.8 6.6
) \ | B -10 4.6 6.4
3 \ \
’;3 12 A \ 0 4.5 6.3
" \\ \\ ------- 10 4.4 6.1
E g \ \ 25 4.3 5.9
A ] R 30 4.2 5.9
. Gr--4 ;-{}--{ w2 D e e 40 4.1 5.8
\ 55 4.2 5.6
A S A R R I 60 4.2 5.6
0 \ —_ — -
-40 -20 0 20 40
Ambient Temperature
[l
Note: Slanted line shows the range of the rated
ambient temperature.
(B #RirEkBREERBE LT,
BC—3111
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Model ZTS1R51215
Ripple Voltage (by Ambient Temp. )
Item UV IVEE (BEIRERMYE) Testing Circuitry Figure A
Object +15V0. 1A
1. Graph 8- Load 50% 2 .Values
____A__._
V] Load 100%
Load  50% Load 100%
80 Ambient Temp. [Ripple Output |[Ripple Output
\ [l Volt. [mV] Volt. [mV]
N — - —
sl -20 10 15
-10 8 15
gt N \ 0 8 15
2 10 8 10
= 40 L
© 25 8 10
8 L N \ 30 8 10
e \
40 8 10
R N A N 60 8 10
=TNa- g8 888 ne — — —
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.
) T ER B BRREFREEL~T,
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Model ZTS1R51215
Temperature 25 C
Item Time Lapse Drift #ERfFY 7 |k Testing Circuitry  Figure A
Object +15VO0.1A
1. Graph 2 .Values
vl
Time since Output
start Voltage
15. 07 () vl
0.0 15. 002
15.05
0.5 14. 997
o 15.03 1.0 14. 997
g 2.0 14. 997
o
2 15.01 3.0 14. 997
3 4.0 14. 997
3 a1 O T O O O 5.0 14. 997
14.97 6.0 14. 997
7.0 14. 997
14. 95 8.0 14. 997
0 T
0 1 2 3 4 5 6 7 8 10
Tim
° [H)
Input Volt. 12V
Load 100%
—12— BC—3 111
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Model ZTS1R51215

Item Output Voltage Accuracy EEEME Testing Circuitry Figure A

Ob ject +15V0.1A

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: 9.0~18.0V

Load Current : 0.0~0.1 A

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

Voltage Accuracy
% Output Voltage Accuracy (Ration) = X100

Rated Output Voltage

ERERE
FERE. ANRE, BEFRETREEACT, £ERCEHISERLEOHABECEHEZ NS,

JE B BE -20~55 C
ANBE 9.0~18.0 V
A TEIR 0.0~0.1 A

* EEEEH? (EHE) = = (HAREORKE—HAREOKEME /2

EHE
* ERERE (XER) = X100
ERHAIEE
Item .| Temperature | Input Output Output Output Voltage Output Voltage
[l Voltage (V1| Current [A] | Voltage [V] | Accuracy [mV] Accuracy(Ration) [%]
Maximum Voltage =20 18.0 0.0 15. 026
Minimum Voltage 55 18.0 0.1 14.975 +26 *0.2

13— BC—3111
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Model ZTS1R51215

Item Condensation FEER4SM

Testing Circuitry Figure A

Object +15V0. 1A

1. Condensation test

1. FREBESHERR

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.

AN BT o RET, HEET— 1 0CTHRFLTRE, 1 FMRICIERE» OBV HL,
iR 2 5°C. BE 4 0 %RHOREBIZK X REESE, TOBRIHFEORELITV, BEOLV

ZLEmRT S,
2. Values
Item Data Testing Conditions
Output Voltage [V] 14. 874 Input Volt.: 12V, Load Current:0.1A
Line Regulation [mV] 1 Input Volt.: 9~18V, Load Current:0.1A
Load Regulation [mV] 3 Input Volt.: 12V, Load Current:0~0.1A

14— BC—3111
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Temperature Chamber
- 28
. Electronic
Elecgrorﬁw > Power Supply > DC Load A“J‘k
Power Switc Power Meter c1 NS -~ oscill
sci
Supply WEA ot bzl BERRIR = ¢illoscope
Cl: 47uF #
Relay Unit
P Jy—-229}p
DVM
Data Acquisition/Control Unit
. 7 - I AT A
Figure A
—15— | Bc—3111




