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Model SUCW1R52412
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —a—— Load 100% | 2.Values
---f--- Load 50%
—:—O—-- Load 0% input Input Current
0.30 — Voltage Al
i N I\ Load 0% |Load 50%]Load 100%
0 0.000 | 0.000 | 0.000
< N 4.0 0.000 | 0.000 | 0.000
‘5 0.20 1 N 8.0 0.025 | 0.208 | 0.187
5 | ; 5 10.0 0.019 0.116 0.223
S TN 12.0 0017 | 0002 | 0479
2 010 | | 16.0 0014 | 0.071 | 0.131
i 18.0 0.013 0.063 0.116
- '5':‘-5- : 20.0 0.013 0.057 0.105
. ,o.?_e_ 'le*?\"# . 9T . o \ 240 0.012 0.049 0.089
0.00 L 28.0 0.011 0.043 0.077
0 10 2 30 40 32.0 0.010 | 0.038 | 0.068
Input Voltage [V] 36.0 0.010 0.035 0.061
40.0 0.011 0.033 0.056
Note: Slanted line shows the range of the rated - - - -
input voltage. — ~ N N
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Model SUCW1R52412
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——A—— InputVolt. 18V | 2.Values
---f+-~-- InputVoit. 24V
—-—0—-— |InputVolt. 36V Load Input Current [A]
0.200 : Ration Input Voit. | Input Volt. | Input Voit.
[%] 18[V] 24[V] 36[V]
0 0.013 0.012 0.010
< 0.150 20 0.033 | 0.027 | 0.021
‘g:; 40 0.054 0.042 0.031
§ 0,100 60 0.074 [ 0.057 | 0.041
< ’ .-g 80 0.095 0.072 0.051
I3 2 ° 100 0.116 0.088 0.061
110 0.127 0.095 0.066
120 - - - -
Load Ration [%)]
- 2 . BC-3650
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Model SUCW1R52412
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph —A—— InputVolt. 18V {2.Values
---fF--- InputVolt. 24V
—:=0O—-- InputVoit. 36V Load Input Power [W]
5.0 : , Ration input Volt. | Input Voit. | Input Volt.
7 [%] 18v] | 24v] | 36V
40 0 0.24 0.27 0.38
g - 20 0.60 0.64 0.74
® 30 40 0.97 1.00 1.10
3
S ) 60 1.33 1.36 1.46
§_ 20 e 80 1.71 1.73 1.82
£ - > 100 2.09 210 219
110 228 229 237
1.0 - - - -
0.0 - - - -
0 40 80 120 _ N _ -

Load Ration [%]
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Input Voitage [V]

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

Model SUCW1R52412
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
-=--ft-~-- Load 50%
\ ’ | . Voltage [%]
80 ': ’ . M Load 50% Load 100%
SN 16 70.5 76.1
= 70 ; RN 18 69.6 76.0
= NABRRL SRRV SN 20 69.1 76.0
& 2 SRR IV 24 67.6 755
5 60 ; ‘ N . .
2 BN ‘ f 30 65.4 743
W so | : ; . 36 62.6 72.4
N 40 60.2 71.0
, N\
40 ; ‘ N - - -
i . N - - -
! !
30 L . '
10 20 30 40
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Model SUCW1R52412
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 18V | 2.Values
~----- InputVolt. 24V
—:=0O—-— InputVolt. 36V Load Efficiency [%]
: Ration input Volt. | Input Voit. | Input Volt.
80 i | [%] 18v] | 24v1 | 36[v]
‘ 5 - - -
- 20 545 51.3 444
= 40 664 | 642 | 584
e 60 71.8 70.1 65.4
& 80 746 | 734 | 697
w 100 76.1 75.4 72.4
110 76.5 76.2 734
30 - - - -
0 40 80 120 _ _ _ _
Load Ration [%]
- 5 - BC-3650
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Model SUCW1R52412
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +12V0.065A
1.Graph 2 Values
-=-=-fF--- Load 50%
—2&A—— Load 100% Input Output Voltage
12.60 : . Voltage M
: N [\ Load 50% | Load 100%
1250 N N 16 12.209 12.000
S 1240 \ i 18 12.202 12.090
(] N ‘
.‘3’ 12.30 \\‘ ‘ % 20 12.197 12.090
; N | 24 12.190 12.090
5 1220 R IR 30 12.184 12.089
g 12.10 ; ' N 1 36 12.181 12.089
12.00 | \‘ i 40 12.179 12.089
1. A — - -
11.90 N N — - -
11.80
10 20 30 40
Input Voitage [V]
Object -12V0.065A
1.Graph 2 Values
---£F--- Load 50%
——— Load 100% Input Output Voltage
-12.60 , : , T Voltage M
1250 \\} : N [\ Load 50% | Load 100%
e N L \\ 16 -12.205 -12.084
S -12.40 18 -12.197 -12.084
% 1230 NE— | 20 -12.191 -12.085
o N N : 24 -12.185 -12.084
> 1220 s-%
E 8- ---NB-- O 30 -12.180 -12.084
3 1210 WY 36 512176 | -12.084
12.00 N 40 -12.175 -12.084
. ' \
-11.90 N ‘ N
N N - = =
-11.80 L : L :
10 20 30 40
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 6 - BC-3650
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Model SUCW1R52412
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +12V0.065A
1.Graph —aA—— InputVolt. 18V | 2.Values
--=-f+--- InputVoit. 24V
—-—0O—-— InputVoit. 36V Load Output Voltage [V]
12.80 — AR Current Input Voit. | Input Volt. | Input Voit.
S S [A] 18[V] 24[V] 36[V]
12.60 1 § 0.000 12492 | 12.486 | 12.483
= 1240 - 0010 | 12307 | 12.297 | 12.289
S 5 N 0020 | 12.250 | 12.237 | 12.226
g 1220 ‘ 3 0.030 12211 | 12198 | 12.189
‘g‘_ 12.00 : 0.040 12.176 12.165 12.158
3 | “\ 0.050 12.142 | 12135 | 12.130
11.80 ‘} ? 0.060 12.108 | 12.105 | 12.103
11.60 N 0.065 12.091 12.091 12.090
A NN 0.072 12.068 | 12.071 | 12.073
11.40 j ] j i i J i - - - -
0.00 0.02 0.04 0.06 0.08 _ - - -
Load Current [A]
Object -12V0.065A
1.Graph —&A—— InputVolt. 18V | 2.Values
-~--f+--- InputVolt. 24V
—-=0—-— Input Volt. 36V Load Output Voltage [V]
-12.80 : : : ! - : ’ Current Input Volt. | Input Volt. | Input Voit.
; : : 1 : V- [A) 18[V] 24[Vv] 36[V)
-12.60 - , ‘ 0.000 -12.489 | -12.483 | -12.478
%_12.40 ~_ ' 0.010 -12.302 | -12.293 | -12.285
g ; ; Ve 0.020 -12.246 | -12.232 | -12.222
->¢5 -12.20 | : i 0.030 -12.206 | -12.193 | -12.184
E -12.00 7 | 0.040 -12.171 | -12.161 | -12.153
8 . ‘ T 0.050 -12.137 | -12.130 | -12.124
-11.80 i 0.060 -12.103 | -12.100 | -12.098
e 7 0.065 | -12.085 | -12.085 | -12.085
N S 0.072 -12.062 | -12.066 | -12.068
-11.40 1 - - - -
0.00 0.02 0.04 0.06 0.08 — _ - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 7 - BC-3650
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Model

SUCW1R52412

tem

Temperature 25°C
Dynamic Load Response Testing Circuitry Figure A

Object

+12V0.065A

Input Volit. 24 V
Cycle

Min. Load (0A) «——
Load 100% (0.065A) i

Min. Load (0A) «——
Load 50% (0.0325A)

Load 50% (0.0325A) «——
Load 100% (0.065A)

100 mS
ti = 50"5

Load Current 1 D

t4 t2

200mV/div

2ms/div 2ms/div

200mV/div

2ms/div 2ms/div

200mV/div

2ms/div 2ms/div

8 BC-3650
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Min. Load (0A) «—
Load 100% (0.065A)

Min. Load (0A) ——
Load 50% (0.0325A)

Load 50% (0.0325A) ——
Load 100% (0.065A)

Model SUCW1R52412
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry _Figure A
Object -12V0.065A
Input Volt. 24 V
Cycle 100 mS

t,. t, =50ps

Load Curmrent 1

t

s

t

200mV/div

200mV/div

200mV/div

2ms/div 2ms/div
2ms/div 2ms/div
2ms/div 2ms/div

9 - BC-3650
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Model SUCW1R52412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry _Figure B
Object +12V0.065A
1.Graph 2 Values
—24—— InputVolt. 18V
—:—O—'~ InputVolt. 36V Load Ripple Voltage [mV]
40 Ration Input Volt. input Voit.
[%] 18 [Vl 36 [V]
0 1 2
E 30 20 1 2
o 40 1 2
2 60 2 2
S 20
® 80 2 2
8 100 3 2
© 110 4 2
10
o g "*"P——‘P‘*ﬂ — -
0 20 40 60 80 100 120 — " "
Load Ration [%]
Measured by 100 MHz Oscilloscope.
Ripple Voltage is shown as p-p in the figure below.
Ripple [mVp-p]
Fig.Complex Ripple Wave Form
- 10 - BC-3650
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Model SUCW1R52412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object -12V0.065A
1.Graph 2 Values
—2&— InputVolt. 18V
—:=O—"- InputVolt. 36V Load Ripple Voltage [mV]
40 Ration Input Volt. Input Volt.
[%] 18 V] 36 [V]
0 2 2
E 30 20 2 3
o 40 2 3
2 2 60 2 3
- 80 2 3
8 100 3 3
(2
10 110 4 3
of . ! — - -
0 40 60 80 100 120 _ " "
Load Ration [%]
Measured by 100 MHz Oscilloscope.
~Ripple Voltage is shown as p-p in the figure below.
Ripple [mVp-p}
Fig.Complex Ripple Wave Form
- 11 - BC-3650
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Model SUCW1R52412 ,
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +12V0.065A
1.Graph 2 Values
—~A—— InputVolt. 18V
—:=O—-- InputVolt. 36V Load Ripple-Noise [mV]
40 Ration Input Volt. Input Volt.
[%] 18 [V] 36 V]
0 3 3
Z 0 20 3 3
: - 2
4
2 80 2 3
g8 100 5 4
2
10 110 5 4
, i i - T —
0 20 40 60 80 100 120 — . .
Load Ration [%)]
Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
¥
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 12 - BC-3650
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Model SUCW1R52412

Temperature 25°C

Load Ration [%]

Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.

ltem Ripple-Noise Testing Circuitry Figure B
Obiject -12V0.065A
1.Graph 2.Values
—2A—— InputVolt. 18V
——O—-- InputVolt. 36V Load Ripple-Noise [mV]
40 Ration Input Volt. Iinput Volt.
[%] 18 V] 36 V]
0 4 4
Z 0 20 5 5
2 o s 2
Z 2
F 80 5 5
g 100 5 5
8
10 110 6 6
T e ——fA——f——a—0 - - -
0 - - -
0 20 40 60 80 100 120 — " "

Ripple
Noise[mVp-p]

A

Fig.Complex Ripple Noise Wave Form

13 - BC-3650
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Model SUCW1R52412
Item -Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Obiject +12V0.065A
1.Graph 2 Values
---B-- Load 50%
—4A—— Load 100% Ambient Ripple Voitage
40 Temperature [mV]
\ \ [°C] Load 50% | Load 100%
s \\ \ 60 2 3
E 30 40 2 3
® N -20 2 2
o N N
£ \ 0 2 2
S 20
® 25 2 3
g N \ 55 1 2
€ o N\ 60 1 2
\ - - -
Y N — - -
0 i — _ -
-80 -40 -20 0 20 40 60 _ _ _
Ambient Temperature [°C]
input Volt. 24V
Object -12V0.065A
1.Graph 2 Values
---8-- Load 50%
—4A—— Load 100% Ambient Ripple Voltage
40 Temperature [mV]
\ \ [°C] Load 50% | Load 100%
s N \ 60 3 2
E 30 -40 3 2
o \ -20 2 2
> \ N
2 \ 0 2 2
g 20
> 25 2 2
8 A\ N 55 2 2
® . N\ 60 2 2
N\
\, \ - - N
AN N _ _ _
0 - - -
-60 -40 -20 0 20 40 60 _ _ _
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
14 - BC-3650
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Model SUCW1R52412
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.065A
1.Graph —aA—— InputVolt. 18V | 2.Values
---f+--- InputVolt. 24V
—-—0O—-— InputVolt. 36V Ambient Output Voltage [V]
12.60 : ! Temperature | InputVolt. | InputVolt. | Input Voit.
1 O\ | ANE rc 18v] | 24M | 38m
250 N -60 12.084 | 12.084 | 12.084
S 12.40 A\ NS -40 12.095 | 12.095 | 12.095
2 1530 ) - 20 12100 | 12.009 | 12.099
= : N\ b ‘
9 N ‘ —I 0 12.099 | 12.099 | 12.098
2 1220 ; f ;
5 - EANE 25 12,091 | 12.090 | 12.089
2 1210 gt 55 12.074 | 12.072 | 12.071
12,00 N\ N 60 12,069 | 12.068 | 12.067
11.90 N ~ - - - -
h i i -~ - - -
11.80 A\ l ' t 1 - - - -
-60 -20 20 60 - N - -
Ambient Temperature [°C]
Load 100%
Object -12V0.065A
1.Graph ~—aA—— InputVolt. 18V | 2.Values
--~-fF--- InputVolt. 24V
—-—0—— Input Voit. 36V Ambient Output Voltage [V]
-12.60 - : : Temperature | InputVolt. | InputVolt. | Input Volt.
1250 S ‘ \ [°C] 18[V] 24[V] 36[V]
e N\ = -60 -12.080 | -12.080 | -12.080
S -12.40 | e -40 -12.090 | -12.090 | -12.091
2 1230 NI T 20 12.004 | -12.094 | -12.095
K] N S 0 -12.093 [ -12.093 | -12.093
> 1220 N\ R
E - BN 25 -12.085 | -12.084 | -12.084
3 1210 g e 55 212.066 | -12.065 | -12.064
12,00 N R 60 -12.061 | -12.061 | -12.060
I _ - - - -
-11.90 N e — - - -
-11.80 N ~ . - - - -
-60 -20 20 60 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-3650
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Model SUCW1R52412
ltem Output Voitage Accuracy Testing Circuitry Figure A
1.0utput Voltage Accuracy
This is defined as the value of the output voltage, reguiation load, ambient temperature and
input voltage varied at random in the range as specified below.
Temperature : 40 - 55°C
Input Voltage : 18 - 36V
Load Current (AVR 1) : 0 - 0.065A (AVR 2):0 - 0.065A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage i SN 100
Rated Output Voltage
2.Values
Object +12V0.065A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi V 25 18 0 12.490
aximum Voltage £210 1.8
Minimum Voitage 55 36 0.065 12.071
Object -12V0.065A
ttem Temperature | Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i V 25 18 0 -12.487
M.aflmum oltage £212 18
Minimum Voltage 55 36 0.065 -12.064
- 16 - BC-3650
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Model SUCW1R52412
Temperature 25°C
item Time Lapse Drift Testing Circuitry _Figure A
Object +12V0.065A
1.Graph 2 Values
Time since Output
12.40 , start Voltage
1230 1 H M
‘ 0.0 12.095
= 1220 | 0.5 12.090
g, 12.10 : 1.0 12.091
;) 12.00 20 12.092
5 1190 ; 3.0 12.092
5 ‘ 4.0 12.092
O 11.80 : 08
- 5.0 12.092
11.70 Bl 6.0 12.091
11.60 i L 7.0 12.090
0 2 4 6 10 8.0 12.088
Time [H]
Input Volt. 24V
Load 100%
Object -12V0.065A
1.Graph 2.Values
Time since Output
-12.40 : — start Voltage
-12.30 : — il A
‘ ; 0.0 -12.095
S 1220 | i u 05 -12.091
§ -12.10 T o ) 1.0 -12.091
g -12.00 : 2.0 -12.092
3 -11.90 3.0 -12.091
] : 40 -12.092
O -11.80 : .
I - 50 -12.091
-11.70 , . ] 6.0 -12.091
-11.60 ; . — 7.0 -12.090
0 2 4 6 10 8.0 -12.088
Time [H]
Input Volt. 24v
Load 100%
- 17 - BC-3650
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Model SUCW1R52412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V0.065A
1.Graph Input Volt. 18V
[ Load 50%
Output / 1
Volt. -
r2vidml| | 1
0
[ Load 100%
Output /f
Volt. - ]
2vidvlt
- 1
0
Input
Volt.
0
[10V/div] Time [10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 3.6 37 0.2 1.3
100 % 0.1 3.8 3.9 0.1 0.7
0,
Output __QEA'c._____f;  pp—— N
Volt. 10% I \
bz I B i} I i
i -
Input ii
Volt. i
Td Tr I ' Th| Tf
I
Ts i
- 18 - BC-3650




— CO$EL

SEEH

Model SUCW1R52412
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +12V0.065A
1.Graph Input Voit. 18V
[ Load 50% ]
Output /'
Volt. -
[2vrdivl |
s
0
[ Load 100%
Output /
Volt.
[2vra]|
0
Input
Volt.
0 N
[10V/div] Time [10mS/div] Time [5SmS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 36 3.7 0.2 13
100 % 0.1 3.8 39 0.1 0.7
0,
Output B Y e — —— —\.
Volt. 10% / I
s A R db———— =13k
il -
Input i
Volt. ‘ |
Td Tr I ' Thi{ Tf
¥
Ts i
- 19 - BC-3650
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Model SUCW1R52412
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +12V0.065A
1.Graph 2.Values
---f+--- Load 50%
—&—— Load 100% Ambient Input Voltage
30 . . Temperature M
N | [°Cl Load 50% | Load 100%
\ : -60 9.2 9.5
S N J | -40 8.9 9.6
g 20 : ; 20 8.7 9.7
3 ) 0 8.4 10.0
z 25 8.1 10.1
2 : 55 7.9 105
..... B---{--Owl 60 79 10.6
| - - -
N N - - .
0 AN 1 - - -
-60 -20 20 60 — - -
Ambient Temperature [°C]
Object -12V0.065A
1.Graph 2.Values
-=-=-fF--- Load 50%
—&—— Load 100% Ambient Input Voltage
30 o : , Temperature M
LS T : \\ [°C] Load 50% | Load 100%
B ; < -60 9.0 9.4
S O N -40 8.9 9.5
R N BN -20 8.6 9.6
3 \ 3 N\ 0 8.3 9.8
: K | s 25 8.0 101
£ 5 1‘ — % 55 79 104
""' SRl C R : EE B--edeee 60 7.9 10.4
A i : - - -
N N - - -
LN N\ . _ -
-60 -20 20 60 — - N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-3650
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Model SUCW1R52412
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V0.065A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
Input Voit: 36V Output Load Current [A]
16 Voltage Input Voit. | InputVolt. | Input Vot.
. | V] 18v] | 24v1 | 36(v]
RS 12.0 007] oo07] o007
= 12 - N 11.4 016| 016| 0.14
2 = 10.8 0.17 0.17 0.15
(=] i
TN T
5 , . ) ) )
3 . NN 7.2 024 o023] o021
\ \ 6.0 0.26 0.25 0.23
\ 438 0.29 0.27 0.24
0 ‘ ‘ 3.6 0.31 0.28 0.26
0.00 0.10 0.20 0.30 0.40 24 0.33 0.30 0.27
Load Current [A] 1.2 0.34 0.30 0.28
0.0 0.35 0.30 0.29
Object -12V0.065A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
m—— |nput VoIt. 36V Output Load Current {A]
-16 | : . Voltage input Volt. | Input Volt. | Input Volt.
| ] M 18[V] 24(v] | 36[V]
‘ -12.0 0.07 007 007
2 12 = N R 1.4 016| o0416| 014
13 ~ | * T -10.8 0.17 0.17 0.15
S -8 -+ N\ = -9.6 0.19 0.19 0.17
E L \ ] 8.4 0.21 0.21 0.19
3 . N\ 7.2 024 023] o021
B | | 6.0 026| 025] 023
— N\ ] 4.8 029] o027] o024
0 — ‘ -3.6 0.31 028] 026
0.00 0.10 0.20 0.30 0.40 24 0.33 0.29 0.27
Load Current [A] -1.2 0.34 0.30 0.28
Note: Slanted line shows the range of the rated 0.0 0.35 0.30 0.29
load current.
- 21 - BC-3650
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Temperature Chamber
Blectronic | (][] pve—
—p| Swich |—Pp Power Supply > .
DCP o DC Load "
Supply Power Meter <-| Gsdliicscope
|  Relay Unit J T
’
——P DWM
Data Acquisition/Control Unit
Figure A
. . Measuring
Input pin Output pin board C1,C3=0.1 ¢ F(Ceramic capacitor)
_ba C2,C4=4.7 u F(Aluminum electrolytic capacitor)
Vi +Vout ¢ o
C1 *1 1
Power Supply |
COM ¢ : o
C3 + !
o————5 Vin Vout 1 ° R=50Q C=10000pF
| e "
]
|‘- 1.5m 500 - ' | Oscilioscope
Coaxial cable : R i | Bw:100MHz
25mm < ; E
1 1
1 1
1 1
' [l
' [

Figure B (Ripple and Ripple noise Characteristic)
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