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Model BRNS12
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph —A—— load 100% | 2.Values
~--gF-- Load 50%
——0—-= Load 0% Input Input Current
Voltage [A]
10 N | IR Vi Load 0% [Load 50%] Load 100%
i i LY o a
. [\ N 0.0 0.000 | 0.000 | 0.000
< \\ ) 1.0 0.000 0.000 | 0.000
5 N \\ \\ 2.0 0.000 0.000 0.000
g < 1 2.5 0.000 0.000 0.000
5 \; 2.7 0.000 0.000 0.000
g 4 ‘ AY 2.9 0.038 | 2793 | 5.948
, a 3.3 0.038 | 2420 | 4.979
2 E\'\t«% e N 4.0 0.038 | 1.977 | 4131
N T* S T*Lﬁ 45 0.038 | 1.752 | 3.642
0 AP - S . | 5.0 0.039 1.576 3.224
¢ 2 4 6 8 10 12 14 16 5.2 0.039 1.511 3.080
Input Voltage [V] 6.0 0.038 1.319 2.716
7.0 0.037 1.136 2.331
8.0 0.037 0.999 2.044
Note: Slanted line shows the range of the rated 10.0 0.036 0.810 1.644
input voltage. 12.0 0.036 | 0.685 | 1.380
14.4 0.038 0.584 1.165
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Load Current [A]

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

Model BRNS12
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 3.3V | 2.Values
---EF-- Input Volt. 5V
—=O="- Input Volt. 12V Load Input Current [A]
10 Current Input Volt. | Input Voit. | Input Volt.
N [A] 33V | 5V 12[V]
. N 0.0 0036 | 0039 [ 0037
X \\ 2.4 0929 | 0624 | 0289
“g 3 | ' \\ 4.8 1.885 1.243 0.549
8 ) ) 7.2 2.870 1.880 0.816
5 ' 9.6 3.901 2.541 1.093
a 4 |- N N}
=
£ /5 \.\Ed 12.0 4.979 3.224 1.380
- /A/ A __ N _ _
2 /A/ O \\ -- - - -
./_ .-’ . ’_._—OL:_:,E\GD - - - -
] = N S0 Lo
0 !,(ﬁ ’ - - R .
0 4 8 12 - - - -
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l.oad Current [A]

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

Model BRNS12
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —A-——— |nput Volt. 3.3V | 2.Values
---E-- input Volt. 5V
— —0—-- InputVolt. 12V Load Input Power [W]
20.0 Current Input Volt. | Input Volt. | Input Volt.
\\ IA] 3.3[V] 5[V] 12[V]
0.0 0.12 0.19 0.44
g 15.0 /\ 24 3.06 312 347
g B \\ 4.8 6.20 6.20 6.59
3 }/ 7.2 9.47 9.39 9.79
5 10.0 /ﬂ AN 96 1287 1260 13.11
£ - / N\ 12.0 16.40 16.11 16.55
5.0 i N — - - -
— - \\ — - i 3
oo \ - T
0 4 8 12 - R - -
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Input Voltage [V]

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

Model BRNS12
Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values

Load 50%
—A—— Load 100% Input Efficiency
100 | Voltage [%]
\ | ] | N V] Load 50% [ Load 100%

92 ﬁ%\ T : \\ 3.0 90.5 86.7
_ — R N 3.3 91,5 87.2
= » N 5.0 92.1 89.2
% 76 ‘Q r N 8.0 20.4 88.2
H(:g 68 | \ 10.0 89.2 87.5
L N N\ 12.0 88.0 86.9

80 [\ 3 14.4 86.3 85.8

2 IS { - : :

s LN ‘

2 4 6 8 14 16
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Load Current [A]

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

Model BRNS12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Cbject
1.Graph —A—— Input Volt. 3.3V | 2.Values
-—--EF==Input Volt, 5V
—=O—'= InputVolt. 12V Load Efficiency [%]
Current Input Volt. | Input Volt. | Input Volt.
100
N [A] 3.3V] 5[V] 12[V]
92 e o - N PR S R — AN 0.0 - - -
= a o0 \-E\%— 2.4 93.0 | 914 [ 824
R
= e | Q 4.8 92.2 92.4 87.3
£ 76 - \ 7.2 90.7 91.7 88.2
‘G
E 63 \ 9.6 89.0 20.5 87.8
A 12.0 87.2 89.2 86.9
60 AN - - - -
\2 —
52 N
\\ - = - =
44 - - - -
0 4 8 12 - - - -
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Model BRNS12
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
QObject +1.2V12A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Input Qutput Voltage
Voltage V]
1.26 \} | i\ v Load 50% | Load 100%
100 [ RS W) 3.0 1.199 1.200
> N N 33 1.199 1.200
Q
& 122 [ P 50 1.200 1199
3 N )
L 420 a & i & S‘i 8.0 1.200 1.199
= N } 10.0 1.200 1.199
2 a8 [ >
8 . N 12.0 1.200 1.199
116 | N\ 14.4 1.200 1,199
N, N
\ p - - -
\
1.14 X : —~ - -
1.12 \

2 4 6 8 10 12 14 16
Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model BRNS12
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +1.2V12A
1.Graph —b—— Input Volt. 3.3V | 2.Values
===fEF--Input Volt. 5V
——O— = input Volt. 12V Load Cutput Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
1.26 Q [A] 33M | sV | 12v)
‘24 % 0.0 1.199 1.200 1.200
= O 2.4 1199 | 1.200 | 1.200
(]
> 1.22 N 4.8 1.199 1.199 1.200
= \
S 120k - _a - \ﬂ 7.2 1.199 1.199 1.199
‘g \\ 9.6 1.199 1.189 1.199
3 1.18 > 12.0 1.199 1.199 1.199
1.16 \ - ' - -
N - - - -
N,
1.14 R — - - a
1.12 - - - -
0 4 8 12 - - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model BRNS12
Temperature 25°C
iem Dynamic Load Response Testing Circuitry Figure B
Object +1.2V12A
Input Volt. 12V
Cycle 5 ms
t1x2=50u S
Load Current
>1€ >
t1 t2
Min. Load (0A) «——
Load 100% (12A) N
N
100mV/div
100 p sidiv 100 u s/div
Min. Load (OA) «——
Load 50% (6A) ] B
Rl L — — -.'_‘--.
Vi
100mV/div
100 us/div 100 u s/div
Load 50% (BA) «—— B
Load 100% (12A)
f\v \‘f\ .
100mVidiv ; | ]
100 u s/div 100 u s/div
- 8 - BC-10764
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Load Current [A]

Ripple [mVp-p]

Measured by 20 MHz Oscilloscope.

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

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

Fig.Complex Ripple Wave Form

Model BRNS12
Temperature 25°C
ltem Ripple Voltage (hy Load Current) Testing Circuitry  Figure C
Object +1.2V12A
1.Graph 2.Values
—2&— Input Volt. 3.3V
—-—©—-- Input Volt. 12V Load Ripple Voltage [mV]
25 Current Input Volt. Input Volt.
| [A] 33V 12[V]
= 20 5, 0.0 1.0 1.2
£ a,\_“ 2.4 1.0 1.2
~ . 4.8 1. 1.2
2 15 % & -
£ 7.2 1.1 1.2
i 9.6 1.2 1.2
2 40 -
o *, 12.0 1.3 1.3
i A o - -
: F_ : T r,l"r.i. — - -
o B 2 — - -
01 2 3 4 5 6 7 8 210 1112 13 14 - - -
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Model BRNS12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +1.2V12A
1.Graph 2. Values
—2&A— Input Volt. 3.3V
—=0—-- Ipput Volt. 12V Load Ripple-Noise [mV]
50 - Current Input Volt. Input Volt.
| . [A] 3.3 (V] 12 V]
- 40 0.0 4.0 3.7
= S 24 7.2 8.4
8 30 ;;,! 4.8 7.7 8.1
chJ 5 7.2 7.3 8.2
£ " 9.6 8.4 8.8
g 20 A 12.0 7.9 86
E . _!‘:ll i - . .
" R =" - - -
Y o - * _ _ "
0 T ~ _ )
01 23 456 7 8 9 10111213 14 — - -
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
N
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10764
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Model BRNS12
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +1.2V12A
1.Graph 2 Values
---~E-- Load 50%
= Load 100% Ambient Ripple Voltage
25 Temperature [mV]
[°C] Load 50% | Load 100%
S‘ 20 ...‘n,; . | .; o ‘40 2-6 2.8
£ = -20 1.8 2.3
o . ") .
%15 i\ 0 1.7 1.8
= " 25 1.2 1.3
- 60 1.0 1.2
5 10 o : : s
= T 85 1.1 1.2
4 ' S _ _ -
5 u — - -
'lh‘l e s — - - _
0 T = i T — ; -
-60 -20 20 60 100 _ _ _

Ambient Temperature [°C]
Input Volt. 12v

Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

Ripple [mVp-p]
f W\/I\
[

Fig.Complex Ripple Wave Form
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Model BRNS12
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +1.2V12A
1.Graph —A&—— [nput Volt. 3.3V | 2.Values
-=~=fF=-=- Input Volt. 5V
— =0 = Input Volt. i2v Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
1.26 ;‘\ [°C] 33V | 5V | 12v]
124 N -40 1.200 1.199 1.199
% ' N N 20 1200 | 1200 | 1.20
D 1.22 N | 0 1.200 1.200 1.200
K] N N 25 1.199 1.199 1.199
> 1.20 —l!xr-ﬂ' &
5 . o 60 1195 | 1.195 | 1.195
5 1.18 >
& N 85 1.192 1.192 1.192
1.16 < - - - -
< - - - -
1.14 < X — - n n
1.12 N ' - - - -
-60 -20 20 &0 100 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10764
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Model BRNS12
ltem Qutput Voltage Accuracy Testing Circuitry  Figure A
Object +1.2V12A

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 - 85°C
input Voltage : 3 - 14.4V
Load Current : 0 - 12A

* Output Voltage Accuracy = +{Maximum of Output Voltage - Minimum of Qutput Voltage) / 2

Output Voltage Accuracy

Rated Qutput Voltage

* OQutput Voltage Accuracy (Ration) = % 100

2. Values
ltemn Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voitage[V] | Value [mV] ( Ration [%]
Maxi Vol -20 14.4 0 1.202
a>.<|mum cltage 5 104
Minimum Voltage 85 14.4 12 1.192
BC-10764




— CO$EL

SEEH

Model BRNS12
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Obiject +1.2V12A
1.Graph 2. Values
Time since Output
start Voltage
1.26 (H] vl
0.0 1.200
1.24
=) 0.5 1.199
[«}]
o 122 1.0 1.199
g 120 2.0 1.199
3 1.18 3.0 1.199
=
3 116 | 4.0 1.199
5.0 1.199
1.14 6.0 1.199
1.12 7.0 1.199
0 2 4 6 10 8.0 1.199
Time [H]
Input Vokt. 12V
Load 100%
- 14 - BC-10764
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Model BRNS12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +1.2V12A
1.Graph Input Volt. 12V
L Load 50%
Output
Volt. i
[0.2v/div] |
0
L Load 100%
Qutput
Volt, 1
[0.2vidiv]| |
0
Input
Volt.
0
[Bvidiv] Time [Sms/div] Time [Mms/div]
2 Values [ms]
Load Time Td Tr Ts Th Tf
50 % 26 2.4 5.0 0.0 0.0
100 % 26 2.4 5.0 0.0 0.0
90% 1
Output ——— e o
Volt. 10% / I I \
P i) R ip=—====—- i
i -
Input ____| i
Volt. | |
Td Tr e Th| Ti
C—|<—> I <>l<>
I
= i
- 15 - BC-10764
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Ambient Temperature [°C]

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

Model BRNS12
Minimum Input Voltage
ltem for Regulated Qutput Voltage Testing Circuitry Figure A
Object +1.2V12A -
1.Graph 2 Values
-~=EF-- Load 50%
= Load 100% Ambient Input Voltage
Temperature Y|
. \ ‘\' [°C] Load 50% | Load 100%
Q O 40 2.87 2.89
= . N -20 2.80 2.88
) N W) 0 2.72 275
S 4 . \
g \ \\ 25 2.64 2.64
5 N, | N\ 60 2.66 2.66
2 e & ‘Q" 85 2.67 267
2 A N
N O - : :
N N - - -
N \ - ' '
0 - - -
-60 -20 20 60 100 — - -

16 - BC-10764
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Model BRNS12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +1.2V12A
1.Graph ———A  InputVolt. 3.3V | 2.Values
——{] Input Volt. 5V
= nput Volt. 12V Output Load Current [A]
Voltage Input Violt. | [nput Volt. | Input Volt.
| | | V] 33V | M | 12|V
= 20 1.20 15.60 15.31 14.89
o 1.14 - - )
o 1.08
@® st . - “ -
S S 0.96 - -
2 SRERL - —
3 10 i ' 0.84 - - -
3 0.72 - - -
0.60 - - -
0.48 - - -
0.0 0.36 - - -
0 2 4 6 8 10 12 14 16 18 20 22 24 26 0.24 _ _ _
Load Current [A] 0.12 - - -
Note: Slanted line shows the range of the rated 0.00 . _ _

load current.

Intermittent operation occurs when overcurrent
protection is activated.

- 17 - BC-10764
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Temperature Chamber
Elestronic | |

®  Switch > »{ Power Supply f—] > Izlzct[ongc 'q
DC Power [~ 0al

Supply Power Meter scilloscope

r

3
h

y
Relay Unit

| I—

h 4

> DVM

Data Acquisition/Control Unit

Figure A

Dscilloscope
Buw:Z0MHz2
+$
f'*‘WN S0UT
Ci
2] 220F
100uF 100uf
Input =2 T v %0 Load
GN
1 !
—) O O
*3mrnk
Z5mm
€ |
Figure B
+5 jb /
)+UIN +AOUT P 9
Ci
[n] . 4
Co1 Co?
1 - Load
Input 23pF 47pF 1004F 2
x2 GNDO
O
O é——c_,é
3mm - y
fe—— ! i
—  1.5ms00 ! t—  Oscilloscope
Coaxial cable : R H Bus:20hHz
I
25mm : !
— 1
' c !
' I
' | R=50C
' | C=0.01uF
! )
L -
Figure C
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