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Model ZUS1R50512
Temperature 25°C
Item Line Regulation WHIANEE) Testing Circuitry  Figure A
Object +12V0. 13A
1. Graph = - R Load 50% 2. Values
Ax Load 100%
vl Input Load 50% | Load  100%
12, 15 por NG \ ____________________ Voltage Output Volt. | Output Volt.
N \ ____________________ (vl vl vl
12. 11 oo N \ ..................... 4.0 12. 007 12. 005
NN JUN S0 AR S \ .................... 4.5 12.007 12. 005
© 12. 07 - mree b \ ------------------ 5.0 12. 006 12. 005
g SEREETEE l--~- B e i SLECEE TR EE POP TPy PP --\ ------------------- 6- 0 12. 006 12- 004
§ 12. 03 _.........§ ................................................................ 7. 0 12. 006 12' 004
Y
a 11. 99 _.....__AAE.... \"f .......... ;.4..........,4.......;......_.\ ................... 8 0 12 006 12 004
:é RN SN0 A AP SURUONS SURSNOR SOOI FSOTOOE SO 9.0 12. 006 12. 004
11,95 frooeerrioe k* -------- S }\ ------------ 9.5 12. 006 12. 004
T N - -~ ~
| S— N WS OB S S Yo
- H H H — f— —
0 *; 1 \ 1 ]
0 5 7 9 11 - - -
Input Voltage v]
Note: Slanted line shows the range of the rated
input voltage.
(FE)HRIIEBANEERE LT,
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Model ZUS1R50512
Temperature 25C
Item Efficiency #Zhg Testing Circuitry Figure A
Object
1. Graph ~ ———fF---- Load 50% 2. Values
(%] —A——  Load 100%
80 Input Load 50% Load 100%
Voltage Efficiency Efficiency
vl (%] (%]
12 4.0 63.7 67.4
4.5 62.5 68.3
> 64 5.0 61.0 68.3
ki 6.0 57.5 67.3
o 7.0 54.3 65.5
Gy
= 56 8.0 50.8 63.2
9.0 47.4 60.6
48 | 9.5 45.8 59.4
Oat‘l) I 1 i | — — —
0 5 7 11
Input Voltage - - -
vl
Note: Slanted line shows the range of the rated
input voltage.
(E)HRIIEEANEERBEZ TS,
BC~2004
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Model ZUS1R50512
Temperature 25C
Item Load Regulation MHIATEE) Testing Circuitry Figure A
Object +12V0.13A
1. Graph —2&——— Input Volt. 4.5V | 2. Values
---------- Input Volt. 5.0V
TTTTeTTTT Input Volt. 9.0V Input Volt. | Input Volt. | Input Volt.
v Load Current| 4.5v] | 5.0v] | 9.0V]
12.15 Output Output Output
1211 (A] Volt. [V]| Volt. [V]| Volt. [V]
0.00 12. 006 12. 006 12. 006
o 12.07 0.02 12. 006 12. 006 12. 006
] 0.04 12. 005 12. 006 12. 006
S 12.03 0. 06 12. 005 12. 005 12. 005
5 0.08 12. 005 12. 005 12. 005
B11.99
3 0.10 12. 005 12. 005 12. 005
11.95 0.12 12. 004 12. 005 12. 004
0.13 12. 004 12. 004 12. 004
11.91 0.14 12. 004 12. 004 12. 004
o
Load Cu.rrent [A]
Note: Slanted line shows the range of the rated
load current.
() R ER AR ERRER LR T,
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Model ZUS1R50512
Ripple Voltage(by Load Current) Temperature 25C
Item U v 7 )VEBIE (AR E L) Testing Circuitry  Figure A
Object +12V 0.13A
. Graph = - B Input Volt.4.5V |2.Values
[mV] —A—— Input Volt.9.0V
40 Input Volt. Input Volt.
Load Current 4.5 [V] 9.0 (V]
[ A Ripple Output [Ripple Output
% [A] Volt. [mV] Volt. [mV]
N 0.00 5 5 .
go NSO SRS SO SO S :Q ........... 0. 02 5 5
= : g ; \ 0.04 5 5
== I S SO SR eeeeeeennnan L
o 20 a ; N 0.06 5 5
-3 I S N A N N 0.08 5 5
e ; N 0.10 8 5
U1 T SRNARRNR I AR ememmmeenaan ,"‘ P.}_E} 0.12 10 5
5
Lt h 0.13 10 5
; TR SR S B SO SRS
; 0.14 10 5
0 1 | | | | —_— — —
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 ZNVEER., TRp —pETRIND,
() S I B AR ERRER 2 R T,
T1: Due to AC Input Line
AR REM
T2: Due to Switching
AMyFr B
le— T2
Ripple [mVp—p]
I | I |
py
[ |
| T1
[
Fig. Complex Ripple Wave Form
Y o PNV RERIE
—4— BC—-2004
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Model ZUS1R50512
Temperature 25C
Item Ripple-Noise Uy 7N/ A X Testing Circuitry Figure A
Object +12V0.13A
1. Graph = ————- - Input Volt.4.5V |{2. Values
[mV] —2&— Input Volt.9.0V
80 . Input Volt. Input Volt.
Load current 4.5 (V] 9.0 [v]
[ """"""" Ripple—Noise | Ripple-Noise
60 b _ (A] (mV] [mV]
N 0. 00 8 15
T R R S A § ........... 0.02 10 18
2 i \ 0.04 10 18
] SN AUUUUUTTNS SUUUUO SN AU N
24 , N 0.06 10 18
E= A ISR WU YRS N S N 0.08 15 18
j\ 0.10 15 18
20 [y i y— N — Bl i ae 0.12 20 18
X = 25 g pany ‘ﬁ" gAY
mf;,._._-a.-.é..-a—.:j..—. E ........ E 5’ ............ \ ........... 0.13 20 18
== N 0.14 20 18
O A — — —
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.
VDoFn/A4 X%, TRp —plETRENS,
() S ER AT ERER L~ T,
T1: Due to AC Input Line
AN B%
T2: Due to Switching
MyF/)” R R
Ripple-Noise
12 [(mVp-p]
T
Fig. Complex Ripple Wave Form
E Uy
—5— BC—-—2004
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Model ZUS1R50512
Overcurrent Protection Temperature 25C
Item BB Testing Circuitry Figure A
Object +12V0.13A
1. Graph Input Volt.4.5V 2. Values
Input Volt.5.0V
(vl Input Volt. 9.0V
Input Volt.|Input Volt. {Input Volt.
20 ; Output 4,5([V] 5.0[V] 9.0[V]
Voltage |Load Curr—- |Load Curr-|Load Curr-
R R S R (vl ent [A] ent [A] ent [A]
12. 00 0.19 0.20 0.19
@ 15 e e e N SO IS,
g § 11.40 0.19 0.20 0.19
= H
i T TR N S} N SO 10. 80 0.20 0.20 0.19
= 3
8 § . 9.60 0.21 0.21 0.19
g L I S TN R ) S S 8.40 0.22 0.22 0.19
b N 7.20 0.22 0.22 0.19
g 6. 00 0.23 0.23 0.19
R N A i Ty I 4.80 0.24 0.23 0.19
3.60 0.24 0.23 0.19
2. 40 0.24 0.23 0.18
0 L L 1 1.20 0.25 0.23 0.19
0 0.1 0.2 0.3
Load Current 0.00 0.11 0.13 0.21
[A]
Note: Slanted line shows the range of the rated
load current.
() HRIXEFATEREEEZ =T,
BC—-2004
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Model

ZUS1R50512

Item

Dynamic Load Responce
B ATED

Temperature
Testing‘Circuitry

25T
Figure A

Object

+12V0.13A

Load Current

Input Volt. 5.0V
Cycle 100 mS

Min. Load «—
Load 100 %

200 mV/div

Min. Load «—
Load 50 %

200 mV/div

Load 50%——
Load 100 %

200 mV/div

B —

1 mS/div

BC-2004
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Model ZUS1R50512
) ) Temperature 25C
Item Rise and Fall Time I k¥, 3T BEH Testing Circuitry Figure A
Object +12V0.13A
1. Graph Input Volt. 4.5V
[ Load 50%
Output
Voltage
[2v/div]
0
Output
Voltage
[2v/div] L
0
Input [
Voltage |
[2v/D1V] L
0 X . - - . -
Time [10mS/div] Time [10mS/div]
2. Values (mS]
ime Td Tr Ts Th Tf
Load
50 % 1.00 2.50 3.50 0.95 2.00
100 % 0.90 2.60 3.50 0.40 1.35
0% |, X
Output Z TR
Volt. 10% i
--------------- o R N NN N
Input — é ; |
Volt. !
olt a4 |1r i Th | Tf
[
i
Ts i
i
—8— BC—-2004
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Model ZUS1R50512
Ambient Temperature Drift
Item BEREREED Testing Circuitry Figure A
Object +12V0.13A
1. Graph —2&— Input Volt. 4.5V |2. Values
----- 13------  Input Volt. 5.0V
V] T O Input Volt. 9.0V Input Volt. [Input Volt. [Input Volt.
— : SE— Temperature| 4.5[V] 5.0[V] 9.0[V]
12. 14 oot N e : \ ------ Output Output Output
\Y"’ A h\ i (°cl Volt. [Vl Volt. [V]| Volt. [V]
N A ~30 12.013 12.013 12.013
° =20 12.011 12.011 12.011
s -10 12. 009 12. 009 12. 009
I 0 12. 008 12. 008 12. 008
b= 10 12. 007 12. 007 12. 007
ég 25 12. 004 12. 004 12. 004
30 12. 005 12. 005 12. 004
40 11.998 11. 998 11.998
55 11. 986 11.986 11. 986
60 11.981 11. 980 11. 980
-40 -20 0 20 40 60 _ _ _ -
Ambient Temperature °cl
Load 100%

Note: Slanted line shows the range of the rated

ambient temperature.

() i e B EREER =T,

g BC—-2004
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Model ZUS1R50512
Minimum Input Voltage for Regulated Output Voltage
Item BEL¥al—33 ‘/R_E Testing Circuitry Figure A
Object +12V0.13A
1. Graph @ ——-—- 8--—-- Load 50% 2. Values
(vl A Load 100%
Ambient Temp.| Load 50% Load 100%
10 Input Volt. Input Volt.
[C] [v] {vl
-30 2.6 3.6
8 ~20 2.5 3.5
& -10 2.4 3.5
e
;§ 6 0 2.4 3.4
= 10 2.3 3.4
E 4 25 2.3 3.3
30 2.3 3.3
2 40 2.3 3.2
55 2.3 3.1
: S T AN I 60 2.3 3.1
0 - _ —
-40 -20 0 20 40 60

Ambient Temperature

[C]

Note: Slanted line shows the range of the rated

ambient temperature.

() pti e AR KRB L =T,

10— BC-2004
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Model ZUS1R50512
Ripple Voltage (by Ambient Temp.)
Item Uy ZNVEBIE (EBEIRE KT Testing Circuitry Figure A
Object +12V0.13A
1. Graph = = =H----- Load 50% 2.Values
.—A_
[mV] Load 100%
80 Load 50% Load 100%
Ambient Temp. [Ripple Output |Ripple Output
e NN N N S - (C] Volt. [mV] | Volt. [mV]
P P -30 15 40
B0 P R T TR ~20 5 15
o Lo N N 1o 5 10
3 P N\ g 0 5 10
I : : i i
= 40 bodye g \ ------- 10 5 10
= i\ 25 5 10
B beb AN AR SURUROUE ISR S S\ R S
= ; N 30 5 10
20 b AN 40 5 10
BENE 55 5 10
oo R A Attt A 60 5 10
SRCI LR 2 EERCa R E]-E}E}\?!}E] _ - __
0 1 ] | 1 i i
-40 -20 0 20 40 60
Ambient Temperature
[C)
Input Volt. 4.5V
Note: Slanted line shows the range of the rated
ambient temperature.
() fRITEE B RIRERE L =T,
BC—-—2004
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Model ZUS1R50512
Temperature . 25 C
Item Time Lapse Drift #&&FEFU 7 k Testing Circuitry Figure A
Object +12V0. 13A
1. Graph 2 .Values
vl
Time since Output
; start Voltage
12. 07 |romoomimemmmmedrememmmhrremmesenrmon e dee "‘ """" [H] [V]
[T F 0.0 12. 003
12. 05 R SR S RN S Mt St St Maetls ety
o N O YO W N I 0.5 11.998
o 12.03 _ SSURURN TSNP TUUU SUUUNON SUNUOS UOS SO 1.0 11.998
bo H
s s R iiié M S 2.0 11.998
—~ = i i
KA R B B R 3.0 11.998
;; ------------- qemeeeens ;r ------- fooeceocdaaiacntdoanana. fosavaee Jowannee RESEETLRS 4. 0 11 998
i B B s S e s S S S
S USRS SUOOOR AU NOPUR TR SUOS MU AU WU W 5.0 11.998
6.0 11.998
7.0 11. 998
8.0 11.998
Input Volt. 5V
Load 100%
BC—2004
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Model ZUS1R50512

Item Output Voltage Accuracy EREREE 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 : 4.5~9.0 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

EEERE

BHEE. ANEE. AFETERARANT, ERICEH IR LEOHABECEHZ VS,
JE BRI -20~55 °C
ANBE 4.5~9.0 V
AT 0.00~0.13 A

If

* EEERE XHiE) = = (HHREOR®E - HABEOKIEE) 2

EEHE
* EEERE EHR) = X100
ERHEE
Item Temperature | Input Output Output Output Voltage Output Voltage
[l Voltage [V] | Current [A] | Voltage [V] | Accuracy [mV]| Accuracy(Ration) [%]
Maximum Voltage -20 9.0 0.00 12.013
Minimum Voltage 55 9.0 0.13 11.983 *15 +0.2

13— BC—2004
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Model ZUS1R50512

Item Condensation #5BIGH

Testing Circuitry

Figure A

Object +12V 0.13A

1. Condensation test

Testing procedure is as follows.

24°C and the humidity is 40%RH.

1. ABSERR

@ 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

@ Testing electrical characteristics of the unit to confirm there be no fault.
@ Repeating D, @ and @ three times

ANEG -1 RET, HREFT- 1 0OCKHHLTHE, H 1 RMEBCERE»OHmIHL,
FiR247C, BE4O0%RRHORBIZLEHER I, TOBEBRHBIEOREL 3IETV. BED

RN LEHBT S,
2. Values
Times|{ Output Voltage| Ripple Voltage| Ripple Noise

(v] (mV] [mV]
Load 1 12.102 5 20
. 20

50 2 12. 111 5
- % | 3 12.102 5 20
Load 1 12. 101 10 30
100 2 12.109 10 30
% 3 12.100 10 30

Input Volt. 5.0 V

BC—-2004
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Power
Supply
qR

Electronic

Switch 9™
BFr ¥

(-

Power Meter
| Vol oo

Temperature Chamber
ek |

Power Supply

c
HREER

Electronic

DC Load -
nTrATER

Oscilloscope
tyvra-7

Cl: 100uF

Y

Relay Unit

Yy

Figure A

Jy—ea=y}p

DVM

Data Acqusition/Control Unit

7 4Ry ATH




