ZSEEH

CO$EL

TEST DATA OF ZTS1R52412

(24.0V  INPUT)

Regulated DC Power Supply

Date : Mar.5. 1998

Approved by : /495 ~£:4éz%a454£;

Design Manager

Prepared by : }? ;7}uxau}

Design Engineer

- EREH
COSEL CO.,LTD.



CO$EL

10.
11.
12.
13.
14.
15.

ZSEEH

CONTENTS

. Line Regulation =+ ¢ « « « « « &

BHALESR

EffiCienCY' e ° o o e e o s o o
oot 3

Load Regulation <+ ¢ ¢ ¢ o « « »
BHATER

Ripple Voltage (by Load Current)
Y v ZARE (AT RFERE)

Ripple—Noise * * ¢ ¢ ¢ ¢ o o & &
Vo7rAs4X

Overcurrent Protection s « + +
BRI

Dynamic Load Responce <+ + « « -
BHAORTTERD

Rise and Fall Time* ¢+ ¢« ¢ ¢ ¢+ «
kb, LT

. Ambient Temperature Drift « + -

FEBEEH

Minimum Input Voltage for Regulated Output

AEVXaL—TarRE

Ripple Voltage (by Ambient Temperature)

Yy 7ARE (BABEREME

Time Lapse Drift s « ¢ ¢ ¢ ¢ « »
gEHEY 7 b

Output Voltage Accuracy =« + « -
BREME

Condensation s * ¢ * * o o o « &
oy Eou

Figure of Testing Circuitry - -
NEE R

(Final Page 15 )

.

3

Voltage

e o o o

.

ce
.. 9
.. 3
- 4
e e 5
.« s B
I
e . 8
«c e 9
- - 10
-1l
- 12
.- 13
- . 14
- - 15

BC—3113




—CO$EL

sEEH

input voltage.

(B SR ERANBERBZ T,

Note: Slanted line shows the range of the rated

Model ZTS1Rb52412
_ Temperature 25°C
Ttem Line Regulation MHAIASNEE) Testing Circuitry  Figure A
Object  |+12V0.13A
1. Graph - = Load 50% 2. Values
yin s Load 100%
vl Input Load 50% | Load  100%
12,16 Voltage Output Volt. | Output Volt.
’ \ \ vl (vl vl
121 \ ‘ 16. 0 12,016 12.015
... \ 18.0 12.016 12.015
° 12.08 20.0 12. 016 12.015
8 \ { 24.0 12.016 12.015
o 12.04 ' i) 30.0 12.016 12.015
4-w N
5 15 00 bR g 36.0 12.016 12.015
g 40.0 12.016 12.015
11.96 \{ - - e -
\ \
\ \ - — —
11.92 \ \ _ - -
0 TS') — — -
0 15 25 35 45 — - —
Input Voltage vl
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Model 2TS1R52412
o Temperature 25°C
Item Efficiency %h3 Testing Circuitry Figure A
Object
1. Graph = - +=--—-- Load 50% 2. Values
(%] ——A——  Load 100%
80 . : Input Load 50% Load 100%
Voltage Efficiency Efficiency
; vl %] [%]
72 \ 16.0 66. 3 69.6
AL \ : : -
X \ 18.0 65.3 70.4
E y
> 64 Y \ 20.0 64.0 70.6
15 he
5 \ | g 24.0 61.0 70.0
o AN \ 30.0 55. 4 67.6
Gt Y
& 56 iy 36.0 49.7 63.5
. \ A\ 40.0 46.1 60. 7
fhasl
48 \ \ W - - -
\ \ ‘\
\ \ | — - -
A \‘ \ - - -
0o Y — _ —
0 15 25 35 45
Input Voltage - - -

vl

Note: Slanted line shows the range of the rated
input voltage.
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Model ZTS1R62412
Temperature 25C
Item Load Regulation #HHIARMEH Testing Circuitry  Figure A
Object +12V0.13A
1. Graph —&—— Input Volt. 18.0V|2. Values
----- 43------  Input Volt. 24.0V
““““““ @7 Input Volt. 36.0V Inpu'g Volt. | Input Volt. | Input Volt.
vl \ Load Current| 18.0[V] 24.0[V] 36.0[V]
12.16 \‘ " | Output Output Output
2 1 [ 3 (A] Volt. [V]| Volt. [V]| Volt. [V]
| 0.00 12.016 12. 016 12.017
o 12.08 0.02 12. 016 12.016 12.016
8 ‘\ 0.04 12.016 12.016 12.016
S 12.04 A 0.06 | 12.015 | 12.015 | 12.015
ERTI i Ll Rl il 0.08 12.015 | 12.015 | 12.015
E 0.10 12.015 12.015 12.015
11.96 { 0.12 12.015 12.015 12.015
\ 0.13 12.015 12. 015 12. 015
11.92 0.14 12.014 12.015 12.015
®% 0.05 0.1 0.15 0.2
Load Current [A]

Note: Slanted line shows the range of the rated

load current.

() M st ER AT EREE 2T,
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Model ZTS1R52412
Ripple Voltage (by Load Current) Temperature 25C
Item Y v IVEE (ARTERSGMT) Testing Circuitry  Figure A
Object +12V0. 13A
1. Graph S Input Volt. 18.0Vi2.Values
[mV] —2A— Input Volt. 36.0V]
50 Input Volt. | Input Volt.
Load Current 18.0 [V] 36.0 [V]
Ripple Output |Ripple Output
40 [A] Volt. [mV] Volt. [mV]
\ 0.00 8 8
% 0.02 8 10
J30
3 0.04 8 10
—
@ 0.06 8 10
a2f 0.08 10 10
=1 E\G- 0.10 10 10
10 . . . o i . \ 0.12 15 10
e R I - R S 0.13 15 10
0.14 15 15
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., TRIp —pfETRERS,
() AR ER AR EMEEE X =~ ¥,
T1: Due to AC Input Line
AFIEE AR
T2: Due to*Switching
MyFr)” B
l— T2
Ripple [mVp—pl |
, L W%
AT P |
x \ |1 "
Tl
Fig. Complex Ripple Wave Form
B Uy 7R
—4— BC—3113
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Model ZTS1R52412
] Temperature 25C
Item Ripple-Noise VY v 7N/ A4 X Testing Circuitry Figure A
Object +12V0. 13A
1. Graph ¥ o IR Input Volt.18.0V |2. Values
[mV] ——24&—— Input Volt. 36. 0V
80 Input Volt. | Input Volt.
[ Ripple-Noise | Ripple-Noise
6 N (A] (mV] (mV]
0.00 10 10
et \ 0.02 10 10
g 0. 04 10 15
] 40 0.06 15 15
< | , 0.08 15 15
ja 0.10 20 15
20 R R = ?/%—A 0.12 20 15
| Pcontis e B L N S | N 0.13 20 20
: \ 0.14 25 20
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.
YoyFN)A4 X%, TRIp—pETRENS,
() R ITERATBREE L2 =T,
T1: Due to AC Input Line
NS5 R AR
T2: Due to Switching
AMyFs)” B
Ripple—Noise
> T2 [mVp—p]
NN
’ Wy WH H M/ iy iy
L T1 ,
= ;
Fig. Complex Ripple Wave Form
X Yy VEEHAR
—5— BC—3113
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Model ITS1Rb2412
Overcurrent Protection Temperature 25°C
Item BB Testing Circuitry Figure A
Object +12V0.13A
1. Graph Input Volt.18.0V |2. Values
Input Volt. 24. 0V
vl — Input Volt. 36. 0V
Input Volt.|Input Volt. [Input Volt.
20 Output 18.0(V] 24.0[V] 36.0[V]
Voltage |[Load Curr- jLoad Curr-|Load Curr-
oo vl ent [A] ent [A] ent [A]
5 12. 00 0.17 0.19 0.17
A ~
§ N 11. 40 0.17 0.19 0.17
c 3 10. 80 0.17 0.19 0.17
—..#‘ N
= 3 7 7 9.60 0.17 0.18 0.16
& 10 J 8.40 0.17 0.18 0.16
s . . . .
/_ / 7.20 0.17 0.17 0.15
/, 6.00 0.16 0.17 0.15
5 4.80 0.16 0.16 0.14
, ( 3. 60 0.15 0.15 0.14
\\ 2. 40 0.16 0.15 0.14
0 3 1.20 0.17 0.16 0.15
0 0.05 0.1 0.15 0.2 0.25 0.3 .
Load Current 0.00 0.24 0.24 0.24
(A]
Note: Slanted line shows the range of the rated
load current.
() f i ERANERREER LT T,
—6— BC—3113
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Load Current

Model ~ZTSIR52412
Dynamic Load Responce Temperature 25°C
Item BHREED) Testing Circuitry Figure A
Object +12V0.13A
Input Volt. 24.0 V-
Cycle 100 mS

Load 100 %

100 mV/div

Min. Load «—

Min. Load «—

Load 50 % i
! J\\\
100 mV/div
Load 50%—
Load 100 %
s IM‘
b ]
100 mV/div
1 mS/div
1 BC—3113
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Model ZTS1IR52412
. . Temperature 25°C

Item Rise and Fall Time 32 EY, 3TF 0 EM Testing Circuitry  Figure A

Object +12V0.13A
1. Graph Input Volt. 18.0 V

[ Load 50%

Output
Voltage

[2v/div]

[ Load 100%

Output
Voltage
[2v/div]
0
Input
Voltage |
tov/ory) ff L
0 . . . . . .
Time [10mS/div] Time [6mS/div]
2. Values (mS]
_ ime Td Tr Ts Th Tf
Load
50 % 0.50 2.60 3.10 3.13 3.88
100 % 0.50 2.65 3.15 1.23 3.78
90% i
Output T
Volt. 10% g
i
Input — ;
Volt.
ot | : Th | Tf
|
i
TS |
!

—8— BC—-31:1'3
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Model 2TS1R52412
Ambient Temperature Drift ,
Item BREEES Testing Circuitry Figure A
Object +12V0. 13A
1. Graph —& " Input Volt. 18.0V|2. Values
----- 43F----- Input Volt. 24.0V
v o Input Volt. 36.0V Input Volt. |Input Volt. [Input Volt.
Temperature| 18.0([V] 24.0([V] 36.0[V]
12.15 \\ \ . Output Output Output
\\ N [l Volt. [V1| Volt. [V]1] Volt. [V]
12.11 N\ \ ~30 12. 006 12. 006 12. 006
) 12.07 : =20 12.008 12. 008 12. 008
3 AN ' -10 12.010 12.010 12.010
< N\ \
S 12.03 R \ 0 12.011 12.011 12.011
5 R e 10 12.012 12.012 12.012
=7 » \
519 25 12.014 12.014 12.014
30 12.015 12.015 12.015
11.95 \ &
\ \ 40 12.013 12.013 12.013
11.91 \\ \- - 55 12. 007 12. 007 12. 007
\
e 0 . 00 2.00 . 00
5 ~+ \ 6 12. 004 1 4 12. 004
-40 -20 0 20 40 60 _ _ _ _
Ambient Temperature cl
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
(FE) R ERERRERELTT.
_g_ BC—31.13
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Model ZTS1R53412
Minimum Input Voltage for Regulated Output Voltage
Item BEVX2lL—La v BFE Testing Circuitry Figure A
Object |[+12V0.13A
1. Graph = - s Load 50% 2. Values
[v] A Load 100%
Ambient Temp.| Load 50% Load 100%
24 \\ \w Input Volt. Input Volt.
X \ [ [v] v]
20 \\ \ -30 9.0 12.8
\ \ -20 8.8 12.6
$ 16 R -10 8.7 12.3
=
E \ : 0 8.6 12.3
= 12 : A s | L O 10 8.4 12.1
g \ N — 25 8.3 12. 1
= AN ' :
8 X 2 B kB 30 8.3 12.1
""" 40 8.3 12.1
4 A \ 55 8.3 12.3
\ A\
AN \ 60 8.3 12.3
0 A —_ — —
-40 -20 0 20 40 60
Ambient Temperature
[°C]
Note: Slanted line shows the range of the rated
ambient temperature.
(B S e F R E R 2R,
10— BC—3113
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Model ZTS1R52412
Ripple Voltage (by Ambient Temp.)
Item Yy IVEE (BRIBERSHE) Testing Circuitry Figure A
Object +12V0. 13A
1. Graph @~ e e Load 50% 2.Values
_A___
(V] Load 100%
Load  50% Load 100%
80 Ambient Temp. [Ripple Output |Ripple Output
\ ['C] Volt. [mV] Volt. [mV]
| \ ..... S NN DUV JOU 30 0 T
ok o 20 10 15
-10 8 15
o . \
g N 0 8 15
PN 10 8 15
2 40 k-
® 25 8 10
2 | \ ......... 30 5 10
=
40 5 10
20 } T 55 5 10
N ; 60 5 10
L LJ\~..{] {] VVVV ‘E] _______ __‘LA ‘ﬁ.\ ALY — — —
B \H-C]
0
-40 -20 0 20 40 60
Ambient Temperature [C)
Input Volt. 18.0 V
Note: Slanted line shows the range of the rated
ambient temperature.
GE) #HRITER A ERERE L =T,
—11— BC—3113
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Model ZTSIR52412
Temperature 25 C
Item Time Lapse Drift #ER KU 7 | Testing Circuitry  Figure A
Object +12V0.13A
1. Graph 2 .Values
vl
Time since Output
start Voltage
12.08 [H] V]
"""" 0.0 12. 016
12. 06
0.5 12.012
o 12.04 |- 1.0 12.013
g 2.0 12. 012
2 12.02 3.0 12.012
] 4.0 12.012
' 12.00
3 5.0 12.012
11.98 6.0 12.012
7.0 12.013
11.96 8.0 12.013
0 T
0 2 3 4 5 6 7 8 9 10
Ti
e [H]
Input Volt. 24V
Load 100%
BC—311:3
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Model ZTSIR52412
Item Output Voltage Accuracy EBTEHEE 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 : 18.0~36.0 V
Load Current : 0.00~0.13 A

% OQutput Voltage Accuracy = = (Maximum of Output Voltage — Minimum of Output Voltage),/ 2

Voltage Accuracy
* Output Voltage Accuracy (Ration) =

X100
Rated Output Voltage

EEERE

BEERE. AHBE., AFETRARA T, £RCEHIE L L EDHABENCEHHEZWS,
JRERIRE -20~55 °C
ATEBE 18.0~36.0 V
BRI 0.00~0.13 A

* ERERE (BB

+ (HHEEOKFE - HABEDOKEM /2

EHE
* ERERE (XEHE) = X100
ERHIRE
Item Temperature | Input Output Output Output Voltagd Output Voltage
(€] Voltage [V]| Current [A]| Voltage [V] | Accuracy [mV]) Accuracy(Ration) [%]

Maximum Voltage 25 - 36.0 0. 00 12.018

Minimum Voltage 55 36.0 0.13 12. 006 +6 *0.1

\
—13— BC—3113
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Model ZTS1R52412

Item Condensation

fis PR A

Testing Circuitry Figure A

Object +12V0.13A

1. Condensation test

1. FEERHRAR

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.

ANZE--RET, HEET—10CIKARLTEE, ¥ 1RFBRICERE»STRDHL,
R 2 5C., BE4O0%RIOREBIZBEFERIE, TOBINEHEOREZITV. BFEO2WV

TLEMRT S,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 11. 998 Input Volt.: 24V, Load Current:0.13A
Line Regulation [mV] 1 Input Volt.: 18~36V, Load Current:0.13A
Load Regulation [mV] 3 Input Volt.: 24V, Load Current:0~0.13A

—14— BC—3113
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FRRIR nFAFER
:;;
Cl: 33uF l
P Relay Unit
> )
J'. DVM

Data Acquisition/Control Unit

7T A ATH

| Bc—3113




