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Model SUW32412
Temperature 25°C
item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
~--f--- Load 50%
——0O—-- Load 0% Input Input Current
0.50 Voltage (Al
\ \\ N \"| Load 0% |Load 50%|Load 100%
0.40 ‘t\ \} \\ 0.0 0.000 | 0.000 | 0.000
T N 4.0 0.000 | 0.000 | 0.000
:é' 030 AN \ 8.0 0.000 | 0.000 | 0.000
5 \ N \ 9.2 0.027 | 0.231 | 0.005
- X N 9.6 0026 | 0221 | 0422
g o s N 12.0 0023 | 0472 | 0.338
. - 16.0 0019 | 0.129 | 0.249
0.10 _.' N 18.0 0017 [ 0.115 | o0.221
; N S \Q- 20.0 0.016 | 0.104 | 0.198
0.00 Or-6--0- 19 -0 24.0 0.014 | 0.088 | 0.165
0 10 20 30 40 50 28.0 0.013 | 0076 | 0.142
Input Voltage [V] 320 0.012 | 0.068 | 0.125
36.0 0.013 | 0.062 | 0.112
40.0 0.013 | 0.057 | 0.103
Note: Slanted line shows the range of the rated - - - -
input voltage. _ N N N
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Load Ration [%]

Model SUW32412
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A——  Input Volt. 18V | 2.Values
---fF+--- InputVolt. 24V
——0—'- InputVolt. 36V Load Input Current [A]
0.50 Ration Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24{V] 36[V]
0.40 0 0.017 0.014 0.013
< 20 0.057 0.044 0.033
k= 40 0.096 0.073 0.052
g 0.30
5 60 0.137 0.103 0.072
(&)
- 80 0.178 0.133 0.092
2 0.20 /(A
£ / . 100 0.220 0.163 0.112
j i T 110 0.241 [ 0.79 | 0.122
100 120 — . - -
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Load Ration [%]

Model SUW32412
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 18V | 2.Values
---fF~--- InputVolt. 24V
—:—O—-- InputVoit. 36V Load Input Power [W]
5.0 Ration Input Volt. | Input Volt. | Input Volt.
[%] 18[V] 24[V] 36[V]
40 5 0 0.31 0.34 0.45
g Py 20 1.02 1.05 117
= & 40 173 1.76 1.88
3.0 5
c%. p 60 245 248 2.59
= Py 80 3.19 3.20 3.31
g 20 ;e 100 394| 393| 402
Py 110 4.31 4.30 438
1.0 , - - - -
, 7
0.0 ? - - - -
0 20 40 60 80 100 120 _ ~ _ _
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Input Voltage [V]

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

Model SUW32412
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
-—-f--- Load 50%
—&—— Load 100% Input Efficiency
86 N < Voltage [%]
Load 50% Load 100%
s, N A
78 aba o 16 754 79.7
= 70 A\ - N 18 75.4 80.0
= . N 20 75.0 80.1
g 62 N 24 74.3 80.0
& 54 N 30 72.9 79.4
wi N y 36 70.3 78.2
46 \\ N 40 68.3 77.0
N N - - -
N N\
38 N N — - -
N
30
10 20 30 40 50
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Model SUW32412
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 18V | 2.Values
---fF--- InputVolt. 24V
—:—O—:— InputVolt. 36V Load Efficiency [%]
86 Ration Input Volt. | Input Volt. | Input Volt.
| [%] 18[V] 24[V] 36[V]
78 = ——== = 0 - _ -
— 70 T 20 62.2 59.9 54.3
= Al
= o 40 73.0 71.5 67.1
g 62 (/ # 60 770 | 762 | 730
é 54 vy 80 79.0 78.7 76.2
w 100 80.0 80.0 78.2
46 110 80.2 80.5 78.9
38 ~ - - '
30 - - - -
0 20 40 60 80 100 120 — _ - _

Load Ration [%]
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Model SUW32412
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Obiject +12V0.13A
1.Graph 2.Values
-=-~ft--- Load 50%
—24&—— Load 100% Input Output Voltage
< Voltage Y]
12.40 Q \ v Load 50% | Load 100%
12.50 \ \ 16 12.162 12.086
) ~ 18 12.1567 12.087
g. 12.20 X 20 12.155 12.087
S 1210 Z Tt 24 12.151 12.087
§ z N X 30 12.148 12.087
3 12.00 3 36 12.146 12.087
N
11.90 40 12.146 12,087
N N\
A\, \ _ ' '
11.80 N N — - -
N
11.70 N
10 20 30 40 50
Input Voltage [V]
Object -12V0.13A
1.Graph 2.Values
--=-tF--- Load 50%
= Load 100% input Output Voltage
-12.50 < Voltage [\
Ni N [\ Load 50% | Load 100%
-12.40 LY N 16 -12.164 -12.088
S 12,30 N \\ 18 -12.160 -12.088
g, Y 20 -12.167 -12.088
-12.20 a
Ke] ia 24 -12.153 -12.088
= NN i
§ '12.10 A"ﬂ_ﬂ - N 30 '12.150 '12.088
N - -
3 -12.00 A 36 12.148 12.088
3 N 40 -12.147 -12.088
-11.90 N - . .
AL \\
-11.80 \ ~ - N N
10 20 30 - 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- - BC-3757




— CO$EL

SEEH

Model SUW32412
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +12V0.13A
1.Graph —A—— Input Volt. 18V | 2.Values
---£+--- InputVolt. 24V
—-—0O—-- Input Volt. 36V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
12.50 \\ Al 18v] | 24v1 | 381
12.40 ) 0.000 12.324 12.315 12.304
) N
> \ 0.026 12.220 12.211 12.206
E» 12.30 l*\ N 0.052 12175 | 12.168 | 12.161
S 1220 [ P N 0078 | 12.142 | 12.136 | 12.132
= N\
=] %-.'; 0.104 12.113 12.110 12.107
£ 1210 oy
a 0.130 12.085 12.085 12.085
12.00 s\ 0.143 12.071 12.074 12.075
\ - - - -
11.90 A\
11.80 - - - -
0.00 0.04 0.08 0.12 0.16 - _ R _
Load Current [A]
Object -12V0.13A
1.Graph ——A—— Input Volt. 18V | 2.Values
---fF+--- InputVolt. 24V
—-—0O—'~ Input Volt. 36V Load Output Voltage [V]
-12.60 Current Input Volt. | Input Voit. | Input Volt.
’ (Al 18[V] 24[V] 36[V]
-12.50 7 0.000 12.327 | -12.320 | -12.311
/ . - . - . - .
S .12.40 ; 0.026 12.221 | 12.212 | -12.206
E’ 1230 0.052 12176 | -12.169 | -12.163
S . ’// 0.078 -12.144 | -12.138 | -12.133
g -12.20 > / 0.104 -12.114 | -12.111 | -12.108
8 12,10 h”&\' 0.130 -12.086 | -12.086 | -12.087
é"" 0.143 -12.072 | -12.074 | -12.077
-12.00 / - N . .
/
7 - - - -
-11.90 A
/ - - - -
0.00 0.04 0.08 0.12 0.16 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 7 - BC-3757
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Model SUW32412

Temperature 25°C
item Dynamic Load Response Testing Circuitry Figure A
Object +12V0.13A

Min. Load (0A) «——
Load 100% (0.13A)

Min. Load (0A) «—
Load 50% (0.065A)

Load 50% (0.065A) «——
Load 100% (0.13A)

Input Volt. 24 V
Cycle

100 mS

ti ta= 50ps

Load Current

iz

t

200mV/div

200mVv/div

200mV/div

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

8 - BC-3757
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Model SUW32412
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Obiject -12V0.13A
Input Volt. 24 V
Cycle 100 mS
t1 . t2 = 50ps
Load Current
t1 t2
Min. Load (0A) ——
Load 100% (0.13A)
200mV/div
2ms/div 2ms/div
Min. Load (0A) ——
Load 50% (0.065A)
200mv/div
2ms/div 2ms/div
Load 50% (0.065A) «——
Load 100% (0.13A)
200mV/div
2ms/div 2ms/div
9 - BC-3757
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Load Current [A]

Measured by 100 MHz Oscilloscope.

Note: Slanted line shows the range of the rated
load current.

Ripple [mVp-p]

Fig.Complex Ripple Wave Form

Ripple Voltage is shown as p-p in the figure below.

Model SUW32412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
—2A—— Input Volt. 18V
—-—0—-- InputVolt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
\\ [A] 18 [V] 36 [V]
‘0 N 0.000 1 1
> N
£ \ 0.026 1 1
2 . \‘ 0.052 2 1
S 0.078 3 1
(s}
> A\ 0.104 4 1
2 5 N
.g \\ 0.130 7 2
@ N 0.143 9 2
10 & - - -
(I - - -
ol__—::ﬁ""“'f;_'_:a"—'ﬂ'"'\é' e " - -
0.00 0.04 0.08 0.12 0.16 — . -

- BC-3757
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Model SUW32412
Temperature 25°C
ltem Ripple Voltage {(by Load Current) Testing Circuitry Figure B
Object -12V0.13A
1.Graph 2.Values
—2&A—— InputVolt. 18V
—-—0O—-— Input Volt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
\\ [A] 18 [V] 36 [V]
40 \\ 0.000 1 1
> N
3 \ 0.026 1 1
- N
0.052 1
Ea 30 AN !
0.078 2 1
(<}
> 0.104 4 1
2 5 \
_& \\ 0.130 6 1
o N 0.143 7 1
10 N\ = - -
A
0f——ta——pr=&_lo - 1) - - .
0.00 0.04 0.08 0.12 0.16 - . n
Load Current [A]
Measured by 100 MHz Oscilloscope.
Ripple Voltage is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Ripple [mVp-p]
Fig.Complex Ripple Wave Form
- 11 - BC-3757




— CO$EL

SEEH

Model SUW32412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
—A—— Input Voit. 18V
—:=0—:= InputVolt. 36V Load Ripple-Noise [mV]
50 Current input Volt. Input Volt.
D (A 18 (V] 36 [V]
40 \\ 0.000 3 4
> N 0.026 5 4
L \
.052
9 30 \\ 0.05 3 4
e 0.078 3 3
Z2
Py \ 0.104 5 3
& 20 N 0.130 10 3
N 0.143 12 3
10 %/A - - -
rh - 3 - — - - - -
0 - A - : :
0.00 0.04 0.08 0.12 0.16 — - -
Load Current [A]
Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
Iqad current.
Y
Ripple
Noise[mVp-p]
n
Fig.Complex Ripple Noise Wave Form
- 12 - BC-3757
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Model SUW32412
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object -12V0.13A
1.Graph 2.Values
—2&A—— Input Volt. 18V
—:=0—'= InputVolt. 36V Load Ripple-Noise [mV]
50 Current Input Volt. input Volt.
\\ [A] 18 [V] 36 [V]
40 \\ 0.000 7 9
N
z \ 0.026 7 10
[ —"] \
0.052 8
2 30 AN 10
K] 0.078 7 9
Z
P \ 0.104 7 10
Q 20 N
a2 0.130 7 9
o AN
N 0.143 10 9
10 =t T = o 9'1—-.% — - -
- 6 \\ — - -
0 - - -
0.00 0.04 0.08 0.12 0.16 - - .
Load Current [A]
Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Y
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 13 - BC-3757
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Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.

Note: Slanted line shows the range of the rated
ambient temperature.

Model SUW32412
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
--=-fF--- Load 50%
—2&—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
N [°C] Load 50% Load 100%
\\ \\ -60 3 12
s 40 A \
€ \ \ -40 3 11
= Y N
S 30 y \ 20 3 9
g \ 0 3 7
> \ 25 2 4
2 2 \
a8 \ \\ 55 2 2
14
\ 60 2 2
10 A\A\‘ N — - -
N A\ - . -
onF----c----ca----{F ..... BT—as - - -
-60 -20 20 60 — . -
Ambient Temperature [°C]
Input Volt. 24V
Object -12V0.13A
1.Graph 2.Values
---f--- Load 50%
—2&4&—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
\ [°C] Load 50% Load 100%
\ N 60 2 6
E \\ \ -40 2 6
o 30 \\ \ -20 2 5
g \ 0 2 5
-~ \ 25 1 4
= 20 N
a \\ N 55 1 2
® \ N 60 1 2
10 N N\ - R -
o — ) - - -
o Broo - O - e T - - -
-60 -20 20 60 - - -

BC-3757
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Model SUW32412
item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph —A—— InputVolt. 18V | 2.Values
~=~fp=-~- InputVolt. 24V
—:—Q—'— InputVolt. 36V Ambient Output Voltage [V]
Temperature | Input Voit. | Input Volt. | Input Volt.
12.40 NT \\ [°C) 18v] | 24v) | 36V
12.30 D N -60 12.022 12.022 12.024
S N O 40 12.046 | 12.047 | 12.048
E, 12.20 N -20 12.065 | 12.066 | 12.066
S 1210 N 0 12,079 | 12.079 | 12.079
5 e \ 25 12.087 | 12.088 | 12.088
§' 12.00 N A 55 12.089 | 12.088 | 12.088
11.90 . N 60 12.088 | 12.088 | 12.088
\\ AN — - - -
11.80 t\ \\\ — - - -
11.70 AN - - - -
-60 -20 20 60 - - - -
Ambient Temperature [°C]
Load 100%
Object -12V0.13A
1.Graph —2A—— Input Volt. 18V | 2.Values
---fF--- InputVolt. 24V
—=0—-= Input Volt. 36V Ambient Output Voltage [V]
-12.50 Temperature | Input Voit. | Input Volt. | Input Volt.
N Q [°C] 18v] | 24v] | 36V
~12.40 (S O 60 12.023 | -12.025 | -12.026
S -12.30 N O 40 12,047 | -12.049 | -12.050
sa 12.20 N N -20 -12,066 | -12.067 | -12.068
S \\‘ \\‘ 0 -12.078 | -12.079 | -12.080
3 -12.10 N _‘___\}‘“— 25 -12.087 | -12.087 | -12.088
8 12.00 55 -12.087 | -12.087 | -12.087
" \\ 60 -12.086 | -12.086 | -12.086
-11.90 }Q }\\ = . - »
-11.80 ‘\ ‘ — - - -
-60 -20 20 60 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-3757
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Model SUW32412
Item Output Voltage Accuracy Testing Circuitry Figure A
1.0utput 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 (AVR1): 0 - 0.13A (AVR2):0 - 0.13A
* Other Output : Rated Load
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
o]
* Output Voltage Accuracy (Ration) = utput Voltage Accuracy 449
Rated Output Voltage
2.Values
Object +12V0.13A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi I 55 18 0 12.331
.a).umum Voltage +143 $1.2
Minimum Voltage -40 18 0.13 12.046
Object -12V0.13A
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 55 18 0 -12.335
Maximum Voltage +144 +1.2
Minimum Voltage -40 18 0.13 -12.047
- 16 - BC-3757
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Model SUW32412
Temperature 25°C
Item Time Lapse Drift Testing Circuitry _Figure A
Object +12V0.13A
1.Graph 2.Values
Time since Output
start Voltage
12.40 H] M
s 12.30 0.0 12.090
o 1220 ; 0.5 12.088
g ; 10 12.088
g 1210 ] 2.0 12.088
§_ 12.00 3.0 12.088
3 11.90 § 4.0 12.088
1 f 5.0 12.088
Bl . 6.0 12.088
170 L ‘ 7.0 12.088
° 2 4 6 8 10 8.0 12.088
Time [H]
Input Voit. 24V
Load 100%
Object -12V0.13A
1.Graph 2.Values
Time since Output
-12.50 start Voltage
H
-12.40 ] H) v
] 0.0 -12.090
. 1230 |— ] 05 -12.088
§ 1220 | , 1.0 -12.087
S 1210 | ] 2.0 -12.087
;53‘. 1 : 3.0 -12.087
g T 4.0 212.087
"11:90 ! ] 50 T12.087
]
-11.80 | Ty 6.0 -12.087
- 7.0 -12.087
0 2 4 6 8 10 8.0 12.087
Time [H]
Input Volt. 24V
Load 100%
- 17 - BC-3757
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Model SUW32412
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +12V0.13A
1.Graph Input Volt. 24V
[ Load 50%
Output (
Volt. - .
[2vidiv| |
0
[ Load 100%
Output (
Volt. - .
[2vidivl| |
, l
Input
Volt.
0
[10V/div] Time [(10mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 2.6 27 0.1 1.4
100 % 0.1 2.8 29 0.1 0.7
Output __?g% ________ ' :_ _______ N -
Volt. 10%/ l ' \
7, E E——— Ab—————r—1— S
”~
input i
Volt. l ;
Td Tr ' Th| Tf
e [
||
Ts I
- 18 - BC-3757
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Model SUW32412
Temperature 25°C

item Rise and Fall Time Testing Circuitry Figure A

Object -12V0.13A
1.Graph Input Volt. 24V

[ Load 50%

Output || f
Volt. - .

[2v/divl|

0

[ Load 100%

Output |
Volt. -

[2vidiv]| |
\ |
Input
Volt.
0 . ,
[10V/div] Time [10mS/div] Time [5mS/div]
2. Values [mS]
Load Time Td Tr Ts Th Tf
50 % 0.1 27 28 0.1 1.7
100 % 0.1 2.9 3.0 0.1 0.9
()
Output et/ e e — N
Volt. 10%/ I I \
A Ab—————r—1-- S S
”~
Input i
Volt. ' |
Td Tr l ' Th| Tf
I
Ts i
- 19 - BC-3757
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Model SUW32412
Minimum Input Voltage
Iltem for Regulated Output Voltage Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
~~=-fF--- Load 50%
—&—— Load 100% Ambient Input Voltage
Temperature \%]
14 N N\ [°C] Load 50% Load 100%
12 D ) -60 6.6 9.6
AN :
S N : -40 6.5 9.6
g 10 _A__-—aéfr -20 6.5 9.4
§ 8 : \ 0 64 9.4
N N\
§_ 6 B RN - @e--- g---4-- 25 6.5 9.6
c \ NE 55 6.6 9.8
N
4 . ; 60 6.7 10.0
| N
2 o L\ _ _ -
L\ % - - -
0 \ I -— - -
-60 -20 20 60 - - -
Ambient Temperature [°C]
Object -12V0.13A
1.Graph 2. Values
-~-fF--- Load 50%
—&A—— Load 100% Ambient Input Voltage
. Temperature \)]
14 < N [°C] Load 50% Load 100%
12 B \ , L f -60 6.6 9.5
= Q | b -40 6.4 9.5
g 10 PR I ——— -20 6.4 9.3
E s #' 1‘ N
§ 8 ‘ ; 0 6.3 9.3
*g'- sm" . x"‘:i' ----- E""j' [31] 25 6.4 9.5
c \ L 55 6.6 9.7
4 LN 60 6.6 9.9
\ - - -
2 AN
A | H - - -
0 N ; j N . _ R
-60 -20 20 60 — n n
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-3757
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Model SUW32412
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Obiject +12V0.13A
1.Graph input Volt. 18V | 2.Values
Input Volt. 24V
input Volt. 36V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
12 5_5 \Y| 18[V] 24[V] 36[V]
3 12.0 0.13 0.13 0.13
% S 11.4 0.31 0.32 0.33
& s 10.8 0.33 0.33 0.34
9 9.6 0.36 0.36 0.37
3 \ 8.4 0.40 0.39 0.39
3 4 \ 7.2 0.43 0.42 0.41
\ 6.0 0.47 0.45 0.44
/ 4.8 050 047] o046
0 3.6 0.52 0.49 0.47
0.0 0.2 0.4 0.6 0.8 24 0.53 0.49 0.47
Load Current [A] 1.2 0.51 0.47 0.46
0.0 0.60 0.56 0.61
Object -12V0.13A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
= |nput Volt. 36V Output Load Current [A]
.14 - Voltage input Volt. | Input Volt. | Input Volt.
E_ W) 18[V] 24[V] 36[V]
RN -12.0 0.13 0.13 0.13
% -10 - -11.4 0.31 0.32 0.33
& -10.8 0.33 0.33 0.34
9 -9.6 0.36 0.36 0.37
g ° N\ -8.4 040] o039 0.9
3 A -7.2 0.43 0.42 0.41
5 \ 6.0 0.46 0.45 0.44
/ 4.8 040| o047] 046
-3.6 0.52 0.49 0.47
0.0 0.2 0.4 0.6 0.8 24 053 0.49 0.47
Load Current [A] -1.2 0.51 0.47 0.46
Note: Slanted line shows the range of the rated 0.0 0.60 0.56 0.60
load current.
- 21 - BC-3757
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Figure B (Ripple and Ripple noise Characteristic)
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