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Model SUW1R52412
‘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 [A]
N \] Load 0% |Load 50%|Load 100%
N 0 0.000 0.000 0.000
< \ 4.0 0.000 | 0.000 | 0.000
E 0.20 8.0 0023 | 0.195 | 0.181
5 10.0 0.017 [ 0.106 | 0.208
g 12.0 0.016 0.080 0.175
2 010 16.0 0.013 | 0069 | 0.129
18.0 0.013 0.062 0.114
20.0 0.012 0.056 0.103
J 24.0 0.011 0.048 0.087
0.00 : 28.0 0010 | 0.042 | 0.075
0 10 20 30 40 32.0 0.010 | 0.038 | 0.067
Input Voltage [V] 36.0 0.010 0.034 0.060
40.0 0.011 0.032 0.055
Note: Slanted line shows the range of the rated - - - -
input voltage. _ N ~ ~
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Model SUW1R52412
Temperature 25°C
ltem input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— Input Volt. 18V | 2.Values
---£+--- InputVolt. 24V
—-—0—-- InputVolt. 36V Load Input Current [A]
0.200 ' ? Ration Input Volt. | Input Volt. | input Volt.
g | [%] 18{V] 24[V] 36[V]
| 0 0.013 | 0011 | 0.010
< 0150 g 20 0.033 | 0.026 | 0.020
‘g 40 0.053 | 0.041 0.030
5 o100 | 1 /- 60 0.073 | 0.056 | 0.040
5 | / ¢ -a 80 0.093 | 0.071 | 0.050
5 e 100 0.113 | 0.086 | 0.060
0.050 -~ +_ PR ?’ 110 0.124 | 0.094 | 0.065
o | - - - -
0.000 ' L - - - -
0 40 80 120 _ _ ~ _
Load Ration [%]

BC-3649




— CO$EL

SEEH

Load Ration [%)]

Model SUW1R52412
Temperature 25°C
Item input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph — A InputVolt. 18V | 2.Values
---f--- InputVolt. 24V
—-—0O—-— InputVoit. 36V Load Input Power [W]
5.0 T Ration Input Volt. | inputVoit. | input Volt.
‘ [%] 18[V] 24[v] 36[Vv]
40 . 0 0.23 0.26 0.36
g B 20 0.59 0.62 0.72
B a0 ; 40 0.95 0.98 1.08
2 T
5 | 60 1.31 1.34 1.44
§ 20 4 e 80 1.68 1.70 1.79
= ! e 100 2.05 2.07 2.16
110 2.25 2.25 234
1.0 - - - -
0.0 ? Z - - -
0 40 80 120 — _ _ _
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Model SUW1R52412
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
-~-f+--- Load 50%
—2A—— Load 100% Input Efficiency
< . Voltage [%]
N\ \ ; V] Load 50% | Load 100%
16 714 774
= - 18 71.0 7.3
= ; 20 70.2 77.4
2 | 24 68.9 76.7
0 !
g N A 30 66.6 75.5
W 5o . N 36 63.6 73.6
J N 40 61.1 719
40 < H N - - -
: L - : -
30 [ L
10 20 30 40
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-3649
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Model

SUW1R52412
Temperature 25°C
item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph — A Input Voit. 18V | 2.Values
---&--- InputVolt. 24V
—-—0—-— Input Volt. 36V Load Efficiency [%]
| ! : Ration Input Volt. | Input Volt. | Input Volt.
80 i } [%] 18{V] 24[V] 36[V]
! i 0 - - -
— 70 <3 20 55.6 52.3 454
= S S 40 678 | 655 | 506
£ 60 / 4 60 731 | 714 | 667
&% SLANLE 80 75.8 74.8 71.0
% s0 P/ 100 774 76.7 736
& 110 776 77.4 74.6
40 | — - - ;
30 ‘ ‘ - - - -
0 40 80 120 — ~ _ _
Load Ration [%]
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Model SUW1R52412
Temperature 25°C
item Line Regulation Testing Circuitry Figure A
Object +12V0.065A
1.Graph 2.Values
---f+--- Load 50%
—4&—— Load 100% input Output Voltage
12.50 [ N Voltage M
12.40 N \Y] Load 50% | Load 100%
' Y \ 16 12.210 12.091
S 12.30 i < 18 12.202 12.091
Q
=] ‘ 20 12.196 12.091
@ 1220 8- S3U C [ ICICaa |- P P
S .. N ? \\ﬁi % 24 12.189 12,000
‘g‘_ ) g S i 30 12.183 12.090
3 1200 \\ . 36 12.181 12.090
11.90 N\l o 40 12.179 12.090
11.80 N ‘ — - -
I, N\ : - - -
11.70 ' :
10 20 30 40
Input Voltage [V]
Object -12V0.065A
1.Graph 2.Values
---8--- Load 50%
—%—— Load 100% input Output Voltage
-12.50 , T Voltage M
N ; . ] I\ Load 50% | Load 100%
-12.40 : : ‘ —
LN | N I 16 -12.206 -12.087
S -12.30 : N - 18 -12.196 -12.086
q’ i
o 20 -12.193 -12.086
@ -12.20 E—N- < P - -
S . 3 T 2% -12.186 -12.086
57 . j 1 30 -12.181 -12.086
5 -12.00 \ 36 -12.176 -12.086
o] AN ] N ]
-11.90 ‘ | 40 -12.175 -12.086
L \ ! N - - -
-11.80 N
N \ : N\ : - - -
-11.70 N . . .
10 20 30 40
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model SUW1R52412
Temperature 25°C
item Load Regulation Testing Circuitry Figure A
Object +12V0.065A ,
1.Graph —aA-—— Input Voit. 18V | 2.Values
---fF--- InputVolt. 24V
—:=0—-= InputVolt. 36V Load Output Voltage [V}
12.80 Current Input Volt. | InputVolt. | Input Volt.
Q Al 18[V] 24V} 36[V]
12.60 N 0.000 12486 | 12.481 | 12477
% 1240 S N 0.010 | 12304 | 12293 | 12.284
g N 0.020 12249 | 12.234 | 12.224
g 1220 A 0.030 12211 | 12197 | 12.187
3 12.00 0.040 12176 | 12.164 | 12.156
3 | N\ 0.050 12141 | 12134 | 12.128
11.80 s 0.060 12.108 | 12.105 | 12.102
11.60 j R 0.065 12.090 | 12.090 | 12.089
| O 0.072 12.067 | 12.071 | 12.073
11.40 ' . - - - -
0.00 0.02 0.04 0.06 0.08 — - - -
Load Current {A]
Object -12V0.065A
1.Graph ——#A—— |nput Voit. 18V | 2.Values
---8--- InputVolt. 24V
—-—0O—-— InputVolt. 36V Load Output Voltage [V]
-12.80 , ’ | Current input Volt. | InputVolt. | Input Voit.
: e i (Al 18[V] 24[V] 36[V]
~12.60 | i ) 0000 | -12.483 | -12.479 | -12.473
% -12.40 ( ’ ‘ / 0.010 -12.301 | -12.290 | -12.281
g i 7 0.020 -12.246 | -12.231 | -12.221
g -1220 o ‘ 0.030 -12.207 | -12.193 | -12.184
3 -12.00 | T i 0.040 -12.172 | -12.160 | -12.153
3 ‘ - A 0.050 -12.138 | -12.130 | -12.125
-11.80 + 4 7 0.060 -12.103 | -12.101 | -12.098
-11.80 | / | 0.065 -12.086 | -12.086 | -12.086
. 4 0.072 -12.063 | -12.066 | -12.069
-11.40 i j 1 i ‘ i/ | - - - -
0.00 0.02 0.04 0.06 0.08 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- - BC-3649
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Model SUW1R52412
Temperature 25°C
item Dynamic Load Response Testing Circuitry _Figure A
Object +12V0.065A
Input Volt. 24 V
Cycle 100 mS
t.tr= 50'.]5
Load Current \
lL S
t1 ' t2
Min. Load (0A) ——
Load 100% (0.065A) —
L]
200mV/div
2ms/div 2ms/div
Min. Load (0A) «—
Load 50% (0.0325A)
200mV/div
2ms/div 2ms/div
Load 50% (0.0325A) «——
Load 100% (0.065A)
200mV/div
2ms/div 2ms/div
- 8 - BC-3649
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Model SUW1R52412
Temperature 25°C
item Dynamic Load Response Testing Circuitry Figure A
Obiject -12V0.065A
Input Volt. 24 V
Cycle 100 mS

ti. t, = 50ps

Load Cuirent 1
ty

s

Min. Load (0A) ——
Load 100% (0.065A)

200mv/div

2ms/div 2ms/div

Min. Load (0A) «—

Load 50% (0.0325A)

200mV/div

2ms/div 2ms/div

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

200mV/div

2msidiv 2ms/div

o - BC-3649
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Model SUW1R52412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.065A
1.Graph 2 Values
—A—— 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 2
2 40 2 2
5 2 60 2 2
- 80 3 2
g8 100 4 2
@ 110 5 2
10
N e 2 - — j
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-3649
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Model SUW1R52412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object -12V0.065A
1.Graph 2.Values
—24A— |InputVolt. 18V
—-=—O—-- Input Volt. 36V Load Ripple Voltage [mV]
40 Ration input Volt. Input Volt.
[%] 18 V] 36 [V]
0 2 2
__g_ 30 20 2 2
o 40 2 2
S 2 60 2 2
- 80 2 2
a 100 3 2
% 0 110 3 2
0 T — 5 5
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
-1 - BC-3649
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Model SUW1R52412
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V0.065A
1.Graph 2. Values
—24—— InputVolt 18V
—-—O—"'- InputVoit. 36V Load Ripple-Noise [mV]
40 Ration Input Volt. Input Volt.
[%] 18 V] 36[V]
0 3 4
Z 0 20 4 4
: O N
4
@ 2 80 5 5
8 100 5 5
2
10 110 6 5
 amERanEE = : :
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.
Y
Ripple
Noise[mVp-p]
Y
Fig.Complex Ripple Noise Wave Form
- 12 - BC-3649
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Model SUW1R52412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry _Figure B
Object -12V0.065A
1.Graph 2.Values
—2A—— InputVolt. 18V
—-—O-—-- InputVolt. 36V Load Ripple-Noise [mV]
40 Ration Input Volt. Input Voit.
[%] 18 [V] 36 [V]
-0 5 4
%’ 30 20 5 4
3 - .
4
2@ 80 5 5
g 100 6 5
2
10 110 6 6
CITTTTT 1 - 3 3
0 A . - - -
(] 20 40 60 80 100 120 — - R
Load Ration [%]
Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
v
Ripple
Noise[mVp-p]
n~
Fig.Complex Ripple Noise Wave Form
- 13 - BC-3649
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Model SUW1R52412
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V0.065A
1.Graph 2 Values
---B-- Load 50%
—2A—— Load 100% Ambient Ripple Voltage
40 Temperature [mV]
\ \ [°C] Load 50% | Load 100%
\ \ 60 3 3
E 30 \ -40 2 3
® \ N -20 2 3
o A\ N
8 \ 0 2 3
g 20
. 25 2 3
g N N 55 2 2
[
10 N\ 60 2 2
\ \ — Z Z
T L L d - : :
0 - - -
-60 40 -20 0 20 40 60 _ _ _
Ambient Temperature [°C]
Input Volt. 24v
Object -12V0.065A
1.Graph 2. Values
---Er-- Load 50%
—A—— Load 100% Ambient Ripple Voltage
40 Temperature [mV]
\ \ [°C] Load 50% | Load 100%
\ -60 2 3
__%_ 30 \ -40 2 2
o N \ -20 2 2
>4 \ A
S \ 0 2 2
L 2
° 25 2 2
8 N N 55 2 2
(4
0 N\ 60 2 2
\\ \\ — - Z
o T8 pa — - -
-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-3649
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Model SUW1R52412
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.065A
1.Graph —A—— InputVolt. 18V | 2.Values
---f--- InputVolt. 24V
—:=0O—-— InputVolt. 36V Ambient Output Voltage [V]
12.50 Temperature | InputVoit. | InputVolt. | input Volt.
12.40 S \\ [°C] 18[V] 24{v] 36[V]
' N \ -60 12.079 | 12.080 | 12.080
2 1230 AN — -40 12.091 | 12.090 | 12.091
2 1220 N N 20 12097 | 12.096 | 12.096
§ 12.10 ‘\ 2 0 12.096 | 12.095 | 12.095
‘g_ ) < 25 12.089 12.089 12.088
3 1200 A S 55 12.074 | 12.073 | 12.072
N N\
11.90 AN R 60 12,071 | 12.070 | 12.069
N\ - - - -
11.80 P N — - - -
11.70 AN - - - -
-60 -20 20 60 - _ _ _
Ambient Temperature [°C]
Load 100%
Object -12V0.065A
1.Graph —2A—— InputVolt. 18V | 2.Values
--=-fF--- InputVolt. 24V
—-—O—:= InputVolt. 36V Ambient Output Voltage [V]
-12.50 ' —C Temperature | InputVolt. | InputVoit. | Input Volt.
a0 [N = rer | 1sm | 24vi | 36
' N \ -60 -12.079 | -12.079 | -12.078
S -12.30 N\ - -40 -12.089 | -12.089 | -12.088
g’-mo < N -20 -12.094 | -12.093 | -12.093
S 1210 A — 0 -12.093 | -12.092 | -12.092
‘:3 ) . FHH, 25 -12.085 | -12.085 | -12.084
g -12.00 \\\ ‘ b\ 55 -12.068 | -12.068 | -12.067
-11.90 N : —I- 60 -12.065 | -12.064 | -12.064
-11.80 n T z — - - -
-11.70 N " - - - -
-60 -20 20 60 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-3649
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Model SUW1R52412

ltem Output Voltage Accuracy Testing Circuitry Figure A

1.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 : 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

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
Object +12V0.065A
ltem Temperature | Input Output Output Voitage Accuracy
[°C] Voltage[V] Cumrent{A] | Voltage[V] | Value [mV] | Ration [%)]
Maxi 25 18 0 12.485
.a).(lmum Voltage £206 1.7
Minimum Voltage 55 18 0.065 12.074
Object -12v0.065A
Hem Temperature | input Output Output Voitage Accuracy
[°Cl] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi 25 18 0 -12.482
aximum Voltage +208 1.7
Minimum Voltage 55 18 0.065 -12.067

- 16 - BC-3649
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Model SUW1R52412
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +12V0.065A
1.Graph 2.Values
Time since Output
12.50 : — start Voltage
12.40 - ) M
J i 0.0 12.095
= 1230 ; ‘ 05 12.090
g 122 — 10 12.001
S 1210 — 20 12.092
S 40 12.092
O 11.90 ‘
; 5.0 12.092
11.80 | 6.0 12.091
11.70 e 7.0 12.090
0 2 4 6 8 10 8.0 12.088
Time [H]
Input Volit. 24V
Load 100%
Object -12V0.065A
1.Graph 2.Values
Time since Output
-12.50 : : — start Voltage
-12.40 : - H] M
4 0.0 -12.095
- | {
= 1230 ! g 05 12.091
& -12.20 — — 1.0 -12.091
S -12.10 T — 2.0 -12.092
3 -1200 : 3.0 -12.091
3 i - 4.0 -12.092
O -11.90
] 5.0 -12.091
-11.80 ‘ 6.0 -12.001
-11.70 —_— 7.0 -12.090
0 2 4 6 8 10 8.0 -12.088
Time [H]
Input Volt. 24V
Load 100%
- 17 - BC-3649
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Model SUW1R52412
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +12V0.065A
1.Graph input Volt. 18V
[ Load 50%
Output /
Volt. - .
[2vrdivl| |
0 \
[ Load 100%
Output /—
Volt. .
[2vidiv)( |
3 e
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 38 3.9 0.1 0.7
Output 0 |
Volt. 10% H \
Z i Sbta— I
il -
input i
Volt. ' I
Td Tr l I Th| Tf
1
Ts i
- 18 BC-3649
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Model SUW1R52412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object -12V0.065A
1.Graph Input Voit. 18V
[ Load 50% 1
Output /—
Volt. -
{2vrdivl| T
0 \
[ Load 100%
Output /-
Volt. -
[2vidivi| |
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 39 0.1 0.7
Output % ) —— N\
Vot. 10% / g \
7 A I— || —— S e R
il -
Input i
Volt. i
Td Tr I ' Th{ Tf
X
Ts i
- 19 - BC-3649
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Model | SUW1R52412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +12V0.065A
1.Graph 2.Values
~---fF--- Load 50%
—&—— Load 100% Ambient Input Voltage
30 ‘ . Temperature M
| | N ‘ rc Load 50% | Load 100%
A : -60 9.2 9.7
) N | | -40 9.1 9.8
g 20 ENE -20 8.8 10.0
g N 0 85 10.1
= | 25 83 103
g N\ | 55 8.1 107
£ 10 b . .
*Tf ----- S - BRI 60 8.0 10.8
NN | - : :
-60 -20 20 60 — - .
Ambient Temperature [°C]
Object -12V0.065A
1.Graph 2.Values
---fF--- Load 50%
—2&A—— Load 100% Ambient Input Voltage
30 < , . : — Temperature vl
' { [°C] Load 50% Load 100%
: i S -60 9.1 9.5
s | | N -40 8.9 9.7
g 2 | < -20 8.6 9.8
5 o 0 83 10.0
> I ‘ NI
z j | R 25 8.1 10.2
2 4 55 8.0 10.6
60 8.0 10.7
< - . -
0 \ L L - - . _
-60 -20 20 60 _ - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-3649
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Model SUW1R52412
Temperature 25°C
item Overcurrent Protection Testing Circuitry Figure A
Object +12V0.065A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A}
16 : Voltage Input Voit. | input Volt. | Input Volt.
- ‘ ™ 18[V] 24{v] 36[V]
, EE__ | 12.0 0.07 0.07 0.07
% b 11.4 0.15 0.15 0.13
g A [ 10.8 0.16 0.16 0.14
S 8 9.6 0.18 0.18 0.16
3 \\\ - 8.4 020] o019 o048
3 . ‘\ 7.2 0.23 0.21 0.20
| \ N 6.0 0.25 0.24 0.22
f l \ 48 0.27 0.25 0.23
0 ‘ ; — 3.6 0.30 0.27 0.25
0.00 0.10 0.20 0.30 0.40 24 0.32 0.28 0.26
Load Current [A] 1.2 0.33 0.29 0.27
0.0 0.34 0.30 0.29
Object -12V0.065A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
Input Voit. 36V Output Load Current [A]
-16 ] - - Voltage Input Volt. | Input Voit. | Input Volt.
o ) v 18[V] 24[V] 36[V]
| -12.0 0.07 0.07 0.07
% | ] 114 015] o045 0.13
g 1 -10.8 0.16 0.16 0.14
9 : — -9.6 0.18 0.17 0.16
:f:{ ! -8.4 0.20 0.19 0.18
E AN\ - B -7.2 0.23 0.21 0.20
0 \\\ -6.0 025] o023] o022
| . ; \ 48 0.27 0.25 0.23
0 L— — L -3.6 0.30 027| 025
0.00 0.10 0.20 0.30 0.40 24 0.32 0.28 0.26
Load Current [A] -1.2 0.33 0.29 0.27
Note: Slanted line shows the range of the rated 0.0 0.34 0.29 0.29
load current.
- 21 - BC-3649
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S Temperature Chamber
Eecronc | | (][] Electroric n
—»| Switch |—P Power Supply : o DC Load A"V.
DC Power
Supply Power Meter ‘1 Gscillcscope
P Relay Unit J
’
P DVM
Data Acquisition/Control Unit
Figure A
) . Measuring
Input pin Output pin board C1,C3~0.1 1 F(Ceramic capacitor)
| I b4 C2,C4=4.7 u F{(Aluminum electrolytic capacitor)
“ha
+Vin +Vout ¢ + o
b c1 <3
ower Supply '
COM ¢ : °
c3 q\“ !
o———5Vin  -Vout 1 ° R=50Q C=10000pF
I [ems====="7 1
' [l
l_— 1.5m 50Q — ' | Oscilloscope
Coaxial cable : R ' | Bw:100MHz
| h :
' [
' ]
M '
! '
: ]
.......... ]
Figure B (Ripple and Ripple noise Characteristic)
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