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Note: Slanted line shows the range of the

rated input voltage.

() AR ER AN BERB LT,

Model ZUW30512
Temperature 25C
Item Line Regulation FRHIADEE) Testing Circuitry  Figure A
Object +12V0.13A
1. Graph = -———-—- O Load 50% 2. Values
A Load 100%
(vl Input Load 50% | Load  100%
12. 27 Voltage Output Volt. | Output Volt.
vl vl vl
12.17 4.0 11.978 11. 869
4.5 11. 976 11. 877
° 12.07 5.0 11. 975 11. 881
8 6.0 11.972 11.885
2 197 7.0 11. 969 11.884
2187 8.0 11.966 11.882
3 9.0 11. 963 11.879
11.77 9.5 11.961 11.878
11.67 . - —
T S
Input Voltage [v] _ _ —
Object —12V0.13A
1. Graph = - = ------ Load 50% 2. Values
V] yiny Load 100%
Input Load 50% | Load  100%
-12. 30 Voltage Output Volt. | Output Volt.
vl vl vl
-12.20 4.0 -12. 009 -11.901
12,10 4.5 -12. 007 -11.907
% 5.0 -12. 005 -11.911
% ~12. 00 6.0 -12. 002 -11.913
= 7.0 -11.999 -11.912
B-11.90 8.0 -11.996 ~11.910
8 _11. 80 9.0 -11.993 -11. 908
9.5 -11.992 -11. 906
-11.70 - - -
-~ - J— J—
U — — —
Input Voltage V] - - -

BC—-—2035
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Model ZUW30512
Temperature 25°C
Item Efficiency & Testing Circuitry Figure A
Object
1. Graph - = Load 50% 2. Values
(%] — A Load 100%
80 Input Load 50% Load ’.OO%
Voltage Efficiency Efficiency
(vl (%] [%]
72 4.0 66.3 70.7
4.5 67.1 71.4
ki 6.0 63.5 71.0
(&)
o 7.0 61. 1 70.3
Gt
= 56 8.0 59. 2 68. 7
9.0 56.2 67.0
48 9.5 55.5 66.3
o Gy - - -
0
Input Voltage - - -
vl
Note: Slanted line shows the range of the rated
input voltage.
(F)HRITEBANBERBLTRY,
BC—2035
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| Model ZUW30512
Temperature 25C
Item Load Regulation HFHIETRERE) Testing Circuitry  Figure A
Object +12VO0.13A
1. Graph ——%— Input Volt. 4.5V | 2. Values
“““ +3------  Input Volt. 5.0V
__________ o7 Input Volt. 9.0V Input Volt. | Input Volt. | Input Volt.
(vl ' Load Current| 4.5[V] 5.0[V] 9.0[V]
12, 31 frereeerieneneees freeeeeaes R Bt \ ------- brasesees , --------- Output Output Output
' (Al Volt. [V]| Volt. [V]| Volt. [V]
12.21 0. 000 12. 146 12. 147 12. 145
0 12.11 0. 020 12. 055 12. 054 12. 043
s 0. 040 12.014 12.012 12. 000
]
2 12.01 0. 060 11. 981 11. 980 11.969
o
ERTRY 0. 080 11.952 11.951 11. 941
3 0.100 11.923 11.923 11.916
11. 81 0.120 11.892 11. 894 11. 890
_ 0.130 11.876 11. 880 11.878
T 0. 143 11. 855 11. 861 11.862
0 -P 1 | 1 1 1} } — — — —
0 0.05 0.1 0.15 0.2
Load Current [A]
Object —12V0.13A
1. Graph — A Input Volt. 4.5V | 2. Values
————— 43------ Input Volt. 5.0V
"""""""" ©-——-—— Input Volt. 9.0V Input Volt. | Input Volt. | Input Volt.
(vl Load Current] 4.5[V] 5.0[V] 9.0[V]
-12. 35 Output Output Output
[A] Volt. (V]| Volt. [V]| Volt. [V]
-12.25 0. 000 -12.224 | -12.228 | -12.237
1215 0. 020 -12. 085 -12. 084 -12.076
q) .
§° 0. 040 -12. 041 -12. 039 -12.029
© -12.05 0. 060 -12.008 | -12.006 | -11.996
£ 0. 080 -11.977 -11.976 -11. 967
a -11.95
3 0. 100 -11.948 -11.949 ~11.941
1185 0.120 -11.918 -11. 920 -11.916
0.130 -11.902 ~11.906 -11.904
S1L 75 0. 143 -11.881 -11.886 | -11.888
. — — — —
Load Current [al
Note: Slanted line shows the range of the rated
load current.
BC—-2035
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Model ZUW30512
Ripple Voltage(by Load Current) Temperature 25C
Item Y v IVEBIE (AT ETRENE) Testing Circuitry  Figure A
Object +12VO0.13A
1. Graph - H------ Input Volt.4.5V |2.Values
[mV] —4A——— Input Volt.9.0V
80 Input Volt. Input Volt.
Load Current 4.5 [V] 9.0 [v]
[ e e R IRipple Output |Ripple Output
[A] Volt. [mV] Volt. [mV]
60 0. 00 5 5
& 0. 02 5 5
k]
2 0. 04 5 5
> o b N
© 0. 06 5 5
& i N 0.08 5 5
e 0.10 10 5
0.12 15 5
0.13 15 10
Ef 0.14 20 10
0 0.05 0.1 0.2 — — —
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 IVEBIER. TRp —pETRENS,
() SR I ER AT ERER 2R3,
T1: Due to AC Input Line
AN A
T2: Due to Switching
Mytv)® B
<— T2
Ripple [mVp-p]
Il I Il I
I |
| T1
3
Fig. Complex Ripple Wave Form
B Uy Ve
4 BC—2035
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Model ZUW30512
Ripple Voltage (by Load Current) Temperature 25°C
Item Y » Z)VEE (AR EITEE) Testing Circuitry  Figure A
Object —12V0.13A
1. Graph =~ == 8----- Input Volt.4.5V |2.Values
[(mV] —4A——— Input Volt. 9.0V
80 Input Volt. Input Volt.
Load Current 4.5 [V] 9.0 [V]
R Ripple Output |Ripple Output
[A] Volt. [(mV] Volt. [mV]
0. 00 5 5
go 0.02 5 5
+
) 0.04 5 5
-
@ 0. 06 5 5
& 0.08 10 5
o 0.10 10 5
0.12 15 5
0.13 15 5
0.14 20 5
Ripple Voltage is shown as p—p in the figure
below.
Note: Slanted line shows the range of the
rated load current.
Yy ZVBER, TRp—pETRENS,
) HARIIERATEREERZ T,
T1: Due to AC Input Line
AN E B
T2: Due to\Switching
Myt ) B A
T2
Ripple [mVp-p]
1 l 1 ’
ALAn—
| T1
e
Fig. Complex Ripple Wave Form
U v AR
—5— BC—2035
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Model ZUW30512
_ Temperature 25C
Item Ripple-Noise Yy 7N/ A4 X Testing Circuitry  Figure A
Object +12V 0. 13A
. Graph = 8- Input Volt.4.5V |2.Values
(mV] —A— Input Volt.9.0V
80 : Input Volt. Input Volt.
Load Current 4.5 [V] 9.0 [V]
[ T S A R """""""""""""" |Ripple Output [Ripple Output
: [A] Volt. [mV] Volt. [mV]
60 |- R (TR ERRR SRR ;
g : 0.00 10 10
- JON SRS S S SR NS W N 0.02 10 10
3 . 0. 04 10 10
- 40 F--------- 0N RPN SRR ¥ S R
© : : 0. 06 10 10
— :
B XY 0.08 10 10
& ] 0.10 15 10
L 0.12 20 10
& e 0.13 20 15
AR 0. 14 25 15
0 H | — . —
0 0.05 0.1 — — —
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.
Yo N4 X3, TRp—pETREND,
() #H I B AT EREE 2 RT,
T1: Due to AC Input Line
AS B
T2: Due to Switching
Myts) RER
T2 Ripple-Noise
(mVp—p]
| T1
ke
Fig. Complex Ripple Wave Form
Uy VB EEMIE
—e— BC—2035
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Model ZUW30512
Temperature 25°C
Item Ripple-Noise Yy 7L/ X Testing Circuitry Figure A
Object —12V0.13A
. Graph - 8- Input Volt.4.5V |2.Values
(mV] —2A— Input Volt.9.0V
100 Input Volt. Input Volt.
| Load Current 4.5 [V] 9.0 [V]
Ripple Output [Ripple Output
80 [A] Volt. [mV] Volt. [mV]
0.00 10 10
) 0. 02 10 10
8 60
i 0.04 10 10
=
o 0. 06 10 10
& 40 0.08 15 15
o 0.10 15 15
0.12 20 15
20
0.13 20 20
Eli 0.14 30 20
0 — — pe—
0 0.05 0.1 0.15 0.2 — — —
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 /A4 X3, FRp—plE®RENhS,
() BRI ER AR RS 2R T
T1: Due to AC Input Line
AN A
T2: Due to‘Switching
MyFr)T R
T2 Ripple-Noise
(mVp-p]
| T1
be
Fig. Complex Ripple Wave Form
K Yy VIR
—7— BC—2035
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Model ZUW30512
Overcurrent Protection Temperature 25C
Item BB Testing Circuitry Figure A
Object +12V0.13A
1. Graph Input Volt.4.5 V 2. Values
Input Volt.5.0 V
v] Input Volt.9.0 V
20.0 Input Volt.{Input Volt. {Input Volt.
Output 4.5([V] 5.0[V] 9.0[V]
Voltage |Load Curr- |Load Curr-|Load Curr-
oM ent [A] ent [A] ent [A]
15.0 12. 00 0. 068 0. 065 0.058
% 11. 40 0.210 0.226 0.222
% 10. 80 0.220 0.235 0.225
= 10.0 9.60 0.234 0.248 0.228
A 8. 40 0. 248 0. 258 0. 226
8 7.20 0. 259 0. 266 0.222
5.0 6. 00 0. 265 0. 268 0.215
4.80 0.263 0. 265 0. 201
3.60 0. 256 0. 255 0.184
0.0 2. 40 0.239 0.233 0. 167
0 O 1 i current 0.3 1.20 0.216 0. 205 0. 155
[A] 0.00 0.189 0.180 0. 163
Object —12V0.13A
1. Graph Input Volt. 4.5 V 2. Values
———————— Input Volt.5.0 V
(vl = Input Volt.9.0¥ Input Volt.|{Input Volt. |Input Volt.
-20.0 Output 4.5[v] 5.0(v] 9.0[v]
Voltage |Load Curr- |Load Curr—|Load Curr-
vl ent [A] |ent [A] |ent [A]
-15.0 -12.00 0.084 0. 084 0.077
o -11. 40 0.216 0.232 0.227
S -10.80 0.223 0.238 0.229
2 -10.0 -9. 60 0. 237 0.251 0.231
5 ~8. 40 0. 252 0.263 0.231
3 ~7.20 0. 263 0.271 0. 227
-5.0 -6. 00 0. 269 0.274 0.218
-4.80 0. 269 0.271 0. 206
-3.60 - 0. 261 0. 259 0.189
0.0 -2.40 0. 245 0.238 0.171
° > lLoad Curremo 2 O'[i] -1.20 0. 223 0.211 0. 162
Note: Slanted line shows the range of the rated 0.00 0. 196 0.187 0.167
load current.
() BT ER AT ERBEE Y,
—g— BC—-2035
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Model ZUW30512
Dynamic Load Responce Temperature 25°C
Item A HES Testing Circuitry Figure A
Object +12V0.13A
Input Volt. 5.0V
Cycle 100 mS
Load Current
Min. Load «—
Load 100 %
200 mV/div
Min. Load «— - -4
Load 50 % i o
200 mV/div -
Load 50%—— | ~ T |
Load 100 % i} | o
200 mV/div
1 mS/div
BC—2035
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Model

ZUW30512

Item

Dynamic Load Responce

BHAKES

Temperature

Testing Circuitry

25C
Figure A

Object

—12V0.13A

Min. Load

Min. Load
Load 50

Load

Load 100 %

200 mV/div

200 mV/div

Load 50%«——
100 %

200 mV/div

Input Volt. 5.

Cycle 100

Load Current

oV
mS

—

—

%

I mS/div

BC—-2035
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Model ZUW30512
' Temperature 25C
Item Rise and Fall Time M EY. 3TV Kil Testing Circuitry Figure A
Object +12V0.13A
1. Graph Input Volt. 4.5V
[ Load 50%
Output ||
Voltage
(2v/div]
0
Load 100%
Output
Voltage
[2v/div]
0
Input [
Voltage |f
[2v/pIV]
0 . ,
Time [lol'iS/le] Time [2HS/dXV]
2. Values (mS]
ime Td Tr Ts Th Tf
Load
50 % 0. 60 0.70 1.30 0.10 1.86
100 % 0.60 0.80 1. 40 0.06 0.86
90% e : N
Output - TR TR
Volt. 10% !
_________ S PR g S - -
Input —— '
]
Volt. 14 Ir ’ ' Th T¢
(I}
¥
Ts N
H!
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Model ZUW30512
. Temperature 25C
Item Rise and Fall Time X kY., LTV KM Testing Circuitry  Figure A
Object -12V0.13A
1. Graph Input Volt. 4.5V
" Load 50%
Output i
Voltage
[2v/div] I
0
Load 100%
Output
Voltage
[2v/div]
0
Input [
Voltage |f
f2v/pIv]
0
Time [10mS/div] Time [2mS/div]
2. Values (mS]
Load ime Td Tr Ts Th Tf
50 % 0.60 0.75 1.35 0.10 1.67
100 % 0.60 0.85 1. 45 0.06 0.67
90% »
L/ ;! TN
Output R e A R
Volt. 10% 1
'''''''' %_'__ ittt Y Sttt NN BN SN -
Input —— ; :ﬁ
Volt. 4 T n : | Te
e
¥
Ts i
X
—12— BC—-—2035
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Model ZUW30512
Ambient Temperature Drift
Item J& FRIRE X ®) Testing Circuitry Figure A
Object +12VO0.13A
. Graph ——A— Input Volt. 4.5V | 2. Values
_____ -3------ Input Volt. 5.0V
v] Input Volt. |Input Volt. {Input Volt.
Temperature| 4.5[V] 5.0[V] 9.0[V]
11.95 Output Output Output
11.93 [C] Volt. [V]| Volt. [V]| Volt. [V]
-30 11.909 11.911 11.910
& 11.91 -20 11. 904 11. 907 11.904
é 11. 89 -10 11. 898 11. 901 11. 899
8 0 11.893 11. 896 11.894
£11.87 10 11.888 11.891 11.889
8 11. 85 25 11. 879 11.883 11. 880
30 11.876 11.879 11.877
11.83 40 11. 869 11. 872 11. 871
O::r 55 11. 856 11. 860 11. 859
-0 20 0 20 40 60 60 11. 850 11.854 11.855
Ambient Temperature [C] _ _ _ _
Load 100%
Object —12V0.13A
. Graph —4A— Input Volt. 4.5V | 2. Values
————— f3------ Input Volt. 5.0V
v T A Input Volt. 9.0V Input Volt. [Input Volt. |[Input Volt.
Temperature| 4.5[V] 5.0[V] 9.0[V]
Output Output Output
[’cl] Volt. [V]]| Volt. [V]| Volt. [V]
-30 -11.944 -11.945 -11.939
% -20 -11.939 | -11.940 | -11.934
:: -10 ~-11.932 -11.934 -11.929
8 0 -11.926 -11.928 -11.923
§ 10 -11.920 | -11.922 | -11.918
25 ~11. 909 -11.912 -11.909
30 -11.905 -11.908 -11.905
40 -11. 897 -11.900 -11.897
55 -11.882 -11. 886 -11.884
-40 20 0 20 40 60 60 -11.876 | -11.880 | -11.879
Ambient Temperature [°C] — — — —
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
() SHR T 1 BRI RR 2 T T,
BC—-2035




sEEH

—_CO$EL

Model ZUW30512

Item RELX¥=1—3a VBF

Minimum Input Voltage for Regulated Output Voltage

Testing Circuitry

Figure A

Object |+12VO0.13A

50%
100%

1. Graph
vl

.......................

6.0 f---or

__________

4.0

..................

Input Voltage

2.0

0.0 i

2.

Values

Ambient Temp.

(]

Load _ 50% Load

100%

Input Volt. Input

(vl

Volt.
vl

-30

3.2

[o2]

-20

3.2

-10

3.1

0

3.0

10

3.0

25

2.9

30

2.9

40

2.9

55

2.8

60

2.8

WIW W ]w wlw w w w|w
w|w|w| w|w|[da|nlo|o

vl Load 100%

BYEEEEEIE
6.0 fteoN b N

NN
. NN
R S
O 0 Wy e B S B N 6
E. \ = ‘-i """ E}E}%}B

N
=)

0.0 i

20 40
Ambient Temperature

60
]

Note: Slanted line shows the range of the rated

ambient temperature.

-40 -20 0 20 40 60 _ _ _
Ambient Temperature [°C]
Object —12V0.13A
—————— 13-----—-  Load 50% 2. Values

Ambient Temp.

[C]

Load  50%

Load 100%

Input Volt. Input

vl

Volt.
(vl

-30

oo

[=2}

-20

-10

0

10

25

30

40

55

60

WD W W] W w|w
w|o|w|w|w|olo|~|M

WiWwlwWw|lwlwimibdijOT|O

|

BC—-2035
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Model ZUW30512
Ripple Voltage (by Ambient Temp.)
Item Yy IVEE (BHERERNE) Testing Circuitry Figure A
Object +12V0.13A
1. Graph - - Load 50% 2.Values
—A——— Load 100%
[aV] oa
Load 50% Load 100%
100 T " T .
; \ ; Ambient Temp. |Ripple Output |Ripple Output
[T \ """"""""""""""""" o ‘\ """ [«cl Volt. [mV] Volt. [mV]
------------- \ -30 5 40
............. S I R -20 5 30
- N N - _— \ ...... -10 5 20
G \ i 0 5 20
> ............. :, ............. - ......-..,: ......
o g \ ; 10 5 20
B 40 b AN i b N HUT.
& : ; \ ; 25 5 15
e T \ """ 30 5 15
S . e N 0 5
5 \ 5 UGN WA : 2
U VRS S H— A A o - 55 5 15
L edeos soe-po R s 1
-40 (4] 40 80 - - -
Ambient Temperature [c)
Input Volt. 4.5V
Object —12V0.13A
1. Graph e T Load  50% 2. Values
——A——— Load 100%
100 Load  50% Load 100%
: : : : Ambient Temp. [Ripple Output |Ripple Output
""" \\ [C] Volt. [mV] Volt. [mV]
80 |-i- \ ------------- — \ ---------------- “30 5 10
IS U U R SRR . R -20 5 30
% ; : ’ \ -10 5 25
S s
3 ; 0 5 25
-
© 10 5 20
a
& 25 5 15
o
30 5 15
40 5 15
55 5 15
60 5 15
Ambient Temperature
[C]
Input Volt. 4.5V
Note: Slanted line shows the range of the rated
ambient temperature.
() p IR BREEEA LY~ T,
15— BC—2035
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Model ZUW30512
’ Temperature 25 C
Item Time Lapse Drift &K FU 7 b Testing Circuitry Figure A
Object +12V0.13A
1. Graph 2 .Values
vl
Time since Output
11.96
start Voltage
11.94 (H] (vl
0.0 11. 896
%11. % 0.5 11. 890
]
S 11.90 1.0 11. 890
= 2.0 11.891
3 3.0 11.891
3 4.0 11.891
5.0 11.891
6.0 11.891
7.0 11.891
8.0 11.891
Input Volt. 5.0V
Load 100%
Object —12V0.13A
1. Graph 2 .Values
vl
. . o
ST’ V-3 SUDUR SOURNE SRS SUSHINE SUUPID SONIPHS SUHOOE SIS S Time since utput
start Voltage
-11.96 [H] [v]
0.0 -11.919
go'll o 0.5 -11.910
-
2 -11.92 1.0 “11.910
5 2.0 -11.910
g 3.0 ~11.910
4.0 -11.910
5.0 -11.910
6.0 -11.910
7.0 -11.910
8.0 -11.910
Input Volt. 5. 0V (H]
Load 100%
BC—-—2035
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Model

ZUW30512

Item Output Voltage Accuracy EBTRE

Testing Circuitry Figure A

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.
-20~55 C

Input Voltage : 4.5~9.0V

Load Current ( AVR 1) 0.00~0.13 A

(AVR 2) : 0.00~0.13 A

% Output Voltage Accuracy = =% (Maximum of Output Voltage

Temperature

— Minimum of Output Voltage), 2

Voltage Accuracy

% Output Voltage Accuracy (Ration) = X100

Rated Output Voltage

* TEREME (XBE)

ERERE
JE B -20~55 C
ANEE 4.5~9.0 V

EFEW AVR 1) 0.00~0.13 A

(AVR 2) 0.00~0.13 A
+t(HHBEOE®ME - HABEDORIKME) /2

JERREE, ANBE. ARETRIRNT, ERCEBHIELLEOHABEDEHEZ VI,

* ERERE (E®HE) = ERif X100
ek EE
Object +12VO0.13A
Item Temperature | Input Output Output Output Voltage Output Voltage
[’cl Voltage [V] | Current [A] | Voltage [V] | Accuracy [mV] Accuracy(Ration)[%]
Maximum Voltage -20 5.0 0.13 11.905
Minimum Voltage 25 9.0 0.00 11.558 +174 *+1.5
Object  |—12V0.13A
Item Temperature | Input Output Output Output Voltage Output Voltage
(] Voltage [V]| Current [A]| Voltage [V] | Accuracy [mV]} Accuracy(Ration)[%]
Maximum Voltage -20 5.0 0.13 -11.939
Minimum Voltage 55 4.5 0. 00 -11.675 +132 +1.1
17— BC—2035
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Model ZUW30512

Item Condensation #EER*iE Testing Circuitry Figure A

Object |+12VO0.13A

1. Condensation test

Testing procedure is as follows.

@ Keeping and cooling the unit in a tank at -10C 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.

@ Repeating @, ® and @ three times.

1. ERRHERR
AN EGIoTRET, {EEHET— 1 0CITAHLTRE, 1 RREICIEREM»OIRYHL,
EH25C, BE4 ONRHORBIZBEIREZ ST, TORKMBEOREL 3 EITV. BF D

RNWZEEHERT S,
2. Values
Times| Output Voltage | Ripple Voltage | Ripple Noise

[v] [mV] [mV]

Load 1 11. 986 5 15

50 2 11. 978 5 15

% 3 11.982 5 15

Load 1 11. 897 10 20

100 2 11. 885 10 20

% 3 11. 888 10 20

Input Volt. 5.0 V

—18— BC—2035
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Model ZUW30512

Item Condensation #FEMAFHE Testing Circuitry Figure A

Object |—12VO0.13A

1. Condensation test

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 409%RH.

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

@ Repeating @, @ and @ three times.

1. EERSEAR
AN o KRBT, {HEWT— 1 OCIKAHL TR E, H1RBZICEREENSROHL,
FH25C, BE4O0ORRIDKBIBERKERIE, TOBINSHORE L 3EITV. RED

RWZ L EHERT S,
2. Values
Times| Output Voltage| Ripple Voltage | Ripple Noise

[v] [mV] [mV]
Load 1 -12. 009 5 15
50 2 -12.012 5 15
% 3 -12. 013 5 15
-11.92 10 30

Load 1 !
100 2 -11.924 10 30
% 3 -11.928 10 35

Input Volt. 5.0 V
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