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input voltage.

Input Voltage

() MBI ERANBERBZ =Y,

Note: Slanted line shows the range of the rated

Model ZUS60512
Temperature 25°C
Item Line Regulation FFHIASNZEHE Testing Circuitry  Figure A
Object +12V0.5A
1. Graph = - E3---——-- Load 50% 2. Values
A Load 100%
Input Load 50% | Load 100%
Voltage Output Volt. | Output Volt.
vl (vl (vl
4.0 12. 086 12. 085
4.5 12. 086 12.085
° 5.0 12. 087 12. 085
s 6.0 12. 087 12.085
G 7.0 12. 087 12. 085
"é 8.0 12. 087 12. 085
3 9.0 12. 087 12. 084
9.5 12. 086 12. 084
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Model ZUS60512
Temperature 25°C
Item Efficiency Zh3 Testing Circuitry Figure A
Object
1. Graph - A= Load 50% 2. Values
(%] — A Load 100%
84 Input Load 50% Load 100%
Voltage Efficiency Efficiency
80 v (%) (%]
16 4.0 74.6 71.8
4.5 74.8 74.1
> 72 5.0 74.7 75.6
5 6.0 73.9 76.7
o 68
E 7.0 72.4 77.1
= 64 8.0 70.5 76.8
9.0 68. 7 76.1
60
9.5 67.9 75.8
56 _ — —
OT _ _ _
0
Input Voltage - - -
vl
Note: Slanted line shows the range of the rated
input voltage.
(B #B TR ANBERBZ T,
BC—2044
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Model ZUS60512
Temperature 25°C

Ttem Load Regulation WHIAKIEH Testing Circuitry  Figure A

Object +12V0.5A
1. Graph —4&—— Input Volt. 4.5V | 2. Values

~~~~~ f3------  Input Volt. 5.0V
---------- @7 Input Volt. 9.0V Input Volt. | Input Volt. | Input Volt.

vl Load Current| 4.5[V] 5.0[V] 9.0(V]

12.23 Output Output Output

1219 (A] Volt. [V]| Volt. [V]| Volt. [V]

' 0. 00 12. 089 12. 090 12. 091
o 12.15 0. 08 12. 088 12. 088 12. 088
8 0.16 12. 087 12. 087 12. 087
o 12.11 0.24 12. 087 12. 087 12. 087
5 0.32 12. 086 12.086 12. 086
B12.07
3 0. 40 12. 086 12. 086 12. 086

12.03 0.48 12. 085 12. 085 12. 085

0. 50 12. 085 12. 085 12. 085
11.99 0.55 12. 085 12. 085 12. 085

Load Current [A]

Note: Slanted line shows the range of the rated

load current.

() MR ER AR RIER %~ Y,
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Model ZUS60512
Ripple Voltage(by Load Current) Temperature 25°C
Item Y v Z)NVEIE (AR R E) Testing Circuitry  Figure A
Object +12V 0.5A
1. Graph - B 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]
[ S IRipple Output |Ripple Output
[A] Volt. [mV] Volt. [mV]
0.00 5 5
D
E? 0.08 5 5
;5 0.16 5 5
° 0.24 8 5
E 0.32 10 5
ae 0.40 15 5
0.48 20 8
0.50 20 8
0.55 25 10
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 ZVBIEIR., TEp —plETRIND,
() #HRiTERATERGHE LY =T,
T1: Due to AC Input Line
AN SRR
T2: Due to Switching
A vy’ BB
l<— T2
Ripple [mVp-p] |
/\
Tl
Fig. Complex Ripple Wave Form
IRV %5 7= 3
—4— BC—-—2044
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Model ZUS60512
) Temperature 25C
Item Ripple-Noise U v/ A X Testing Circuitry Figure A
Object +12V0.5A
1. Graph - - Input Volt. 4.5V |2. Values
[mV] —&——  Input Volt.9.0V
250 : _ . . Input Volt. Input Volt.
_““““““;"““""""""""""L ______________ l _____________ : _____________ Load current 4.5 [v] 9.0 [v]
; : : Ripple-Noise | Ripple-Noise
200 O S .............é .............. E~ ............. | RN [A] [mV] [mV]
AR SRS S o] S N 0. 00 20 20
§ 150 |oereemremeemdememeeemm b .......... \ ............. 0.08 25 30
2 = : : 0.16 35 40
| 1 O S S R, ) SR,
o ; = TN 0.24 35 45
& 5 s N
R L B AN 0.32 40 50
' ' ) 0. 40 50 50
0.48 60 50
0. 50 65 55
0.55 65 55
0 1 L L 1 — — ——
0 0.2 0.4 0.6 — — —
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 PN/ A4 Xk, TRp —pETREIND,
(F) #HR I EHATERERY =,

T1: Due to AC Input Line

AN s B
T2: Due to Switching

AMyFr” B

Ripple-Noise
T2 {mVp-p]

Y

Fig. Complex Ripple Wave Form
B Uo7 NVER AN

T1

T
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Model ZUS60512
Overcurrent Protection Temperature 25C
Item i IR Testing Circuitry Figure A
Object +12V0.5A
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 B R T vl ent [A] ent [A] ent [A]
12.00 0.73 0.78 0.73
& 11. 40 0.74 0.78 0.73
=
;o‘ 10. 80 0.75 0.79 0.72
= 9. 60 0.77 0.81 0.70
§ 8. 40 0.80 0.82 0.68
7.20 0.81 0.83 0.65
6. 00 0.82 0.83 0.61
4.80 0.82 0.81 0.57
3.60 0.79 0.77 0.51
2.40 0.75 0.72 0. 47
3 1.20 0.73 0.69 0.46
0 0.2 0.4 0.6 0.8 1 0. 00 0.84 0.80 0.62
Load Current
[A]
Note: Slanted line shows the range of the rated
load current.
(F)HRIEHATREEEZ ™7,
—6— BC—-—2044
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Load Current

Min. Load «—
Load 100 %

200 mV/div

Min. Load «—
Load 50 %

200 mV/div

Load 50%«—
Load 100 %

200 mV/div

Model ZUS60512
Dynamic Load Responce Temperature 25°C
Item I AER Testing Circuitry Figure A
Object +12V0.5A
Input Volt. 5.0V
Cycle 100 mS

uuuuu

......

1 mS/div

BC—2044
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Model ZUS60512
Temperature 25°C
Item Rise and Fall Time I EY., SIF Y KR Testing Circuitry  Figure A
Object +12VO0.5A
1. Graph Input Volt. 4.5 V
[ Load 50%
Output
Voltage
(2v/div]
0
" Load 100%
Output
Voltage
[2v/div]
0
Input
Voltage |I
{2v/DIV]
0 - .
Time [10mS/div] Time [2mS/div]
2. Values (mS]
‘\“‘\““\Iﬂﬁi\ Td Tr Ts Th T¢
Load
50 % 0.10 2.45 2.55 0.17 2.93
100 % 0.10 2.50 2. 60 0.09 1. 40
b
A I S NI
Output L
Volt. 10% b \
7 R A o I ittty R Hias N
Input —— E?
Volt. !
° Td Tr . Th | Tf
1]
P
Ts i
§
—8— BC—-—2044
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Model ZUS60512
Ambient Temperature Drift
Item FRBEEXE; Testing Circuitry Figure A
Object +12V0.5A
1. Graph —— & Input Volt. 4.5V |2. Values
----- 43----—-  Input Volt. 5.0V
v A Input Volt. 9.0V Input Volt. |Input Volt. |Input Volt
Temperature| 4.5[V] 5.0[V] 9.0[V]
12. 22 Output Output Output
[C] Volt. [V]| Volt. [V]]| Volt. [V]
12.18 -30 12. 063 12. 063 12. 064
g 12.14 -20 12. 067 12. 068 12. 068
3 -10 12.071 12. 072 12. 072
§§ 12. 10 0 12. 075 12. 076 12. 076
= 10 12. 079 12. 080 12. 080
812.06
3 25 12. 083 12. 084 12.084
12. 02 30 12. 085 12. 085 12. 085
40 12. 085 12. 085 12. 084
11.98 55 12. 082 12. 081 12. 080
- 60 12.079 12. 078 12. 077
0 T _ _ _ R
-40 -20 0 20 40 60
Ambient Temperature [cl
Load 100%

Note: Slanted line shows the range of the rated

ambient temperature.

() I3 E R B R R Z =Y,
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Model ZUS60512
Ninimum Input Voltage for Regulated Output Voltage
Item BELXa2lL—Y3 ‘/%E Testing Circuitry Figure A
Object |+12VO0.5A
1. Graph = ————— F------ Load 50% 2. Values
[v] A Load 100%
12 ; : ; Ambient Temp.|] Load 50% Load 100%
S ET T W foomnes fooeees S e freeees ------- é\\ ------- Input Volt. Input Volt.
10 | LSS S o \ ....... (1) [v] V]
\ , -30 3.9 4.1
i -20 3.8 4.0
[}
g -10 3.8 3.9
- 0 3.7 3.9
=
2 10 3.6 3.8
g 25 3.5 3.7
30 3.5 3.6
40 3.3 3.5
55 3.2 3.4
60 3.1 3.3
-40 -20 0 20 40 60 _ — —
Ambient Temperature
[l
Note: Slanted line shows the range of the rated
ambient temperature.
(FE)FRIIEEEREE®RBL T,
—10— BC—2044
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Model ZUS60512
Ripple Voltage (by Ambient Temp.)
Ttem Uy 7ZVBIE (FBERERN) Testing Circuitry Figure A
Object +12V0.5A
1. Graph - B Load  50% 2.Values
—A—
(V] Load 100%
80 Load 50% Load 100%
Ambient Temp. [Ripple Output |Ripple Output
() Volt. [mVl | Volt. [mV]
§ i -30 10 45
g i ~20 10 35
8 -10 5 30
S ; g 0 5 25
2 f f 10 5 25
o i z
¢ ; g 25 5 20
= ; 30 5 20
§ f 40 5 20
§ § 55 5 20
; ; 60 5 20
0 1 1 1 i 1 1 L 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.
(FE) ST ERBBEREREL =T,
- BC-2044
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Model ZUS60512
Temperature 25 °C
Item Time Lapse Drift #EBE KU 7 b Testing Circuitry Figure A
Object +12V0.5A
1. Graph 2 .Values
[v]
Time since Output
start Voltage
12.15 (H] [v]
0.0 12. 082
12.13
0.5 12. 081
o 12.11 : 1.0 12. 081
ap i
8 2.0 12. 081
S 12.09 : 3.0 12.081
5 2 o7 A S R R 4.0 12. 081
1 . RS SRS PP SRR GRS U AN SR JUPURNPUIPS NP
3 5.0 12. 081
6.0 12. 081
7.0 12. 081
8.0 12. 081
Input Volt. 5V
Load 100%
BC—-—2044
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Model ZUS60512

Item Output Voltage Accuracy EEBEHE Testing Circuitry Figure A

Object +12V0.5A

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 : 0.0~0.5 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, AL TERAMANT, EBICEBHSEL L EOHABEDE#HZ VS,

JEIBE IR -20~55 C
ANEE 4.5~9.0 V
AR IR 0.0~0.5 A

* ERERME (X#H)

+ (A EE OB # il — 1A BE O RALAE) /2

EWE
x ERENE (EHR) = X100
ERH A EE
Item Temperature | Input Output Output Output VoltagJ Output Voltage
[l Voltage [V]| Current [A]| Voltage [V] | Accuracy [mV] Accuracy(Ration) [%]
Maximum Voltage 25 9.0 0.0 12. 090
Minimum Voltage -20 4.5 0.5 12. 068 11 +0.1

13— BC—2044
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1. ERSHERR
AHZG o RET, HEFT— 1 0 CKARNLTEE, H1BHZCERENOERVEL,
C B 26C. BE40%RHOREIZLXREB I, FOBEMNBHOREE 3EfTV. RED

1. Condensation test

Testing procedure is as follows.

Model ZUS60512
Item Condensation #&BFME Testing Circuitry Figure A
Object +12V 0.5A

@ 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

26°C and the humidity is 40%RH.
® Testing electrical characteristics of the unit to confirm there be no fault.
@ Repeating O, ® and @ three times.

2T LA HIRT D,
2. Values
Times| Qutput Voltage| Ripple Voltage| Ripple Noise

[v] [mV] [mV]

Load 1 11.818 5 35

50 2 11.820 5 45

% | 3 11.821 5 45

Load 1 11.817 15 65

100 2 11.821 20 65

% | 3 11.819 20 70

Input Volt. 5.0 V

BC—-2044
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Power

Wh

Electronic
Switch

RF2{y?

(I .

> Power Meter
"hH#

Temperature Chamber

Power Supply
HRAIR

>

Electronic
DC Load

BFAMHEE

Oscilloscope
typra-7°

Figure A

i

Relay Unit

Jy—-a2zyh

—P>

DVM

Data Acqugﬁition/Control Unit

7Y ATA
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