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Model BRFS40

ltem Input Current (by Input Voltage)

Temperature

25°C

Testing Circuitry Figure A

Object +1.2V

1.Graph —A—— Load 100%
---t+--- Load 50%
— —0— - Load 0%

20.0

~
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Input Current [A]

s n -

0.0

0 2 4 6 8 10 12 14
Input Voltage [V]

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

2 Values
Input Input Current
Voltage [A]

V] Load 0% [Load 50%(Load 100%
0.0 0.000 0.000 0.000
2.0 0.005 0.005 0.004
4.0 0.031 0.032 0.032
4.2 0.032 0.032 0.031
4.4 0.165 5.943 12.405
4.5 0.164 5.807 11.879
5.0 0.164 5.220 10.838
6.0 0.162 4.361 8.985
8.0 0.156 3.297 6.728

10.0 0.151 2.665 5.403
12.0 0.147 2.243 4514
14.0 0.144 1.942 3.919
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load cu

Load Current [A]

Note: Slanted line shows the range of the rated

rrent.

Model BRFS40
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object +1.2V
1.Graph —A—— InputVolt. 4.5V [ 2.Values
---f+--- Input Volt. 12V
—+—O—-— InputVolt. 14V Load Input Current [A]
20.0 Current Input Volt. | Input Volt. | Input Volt.
' N, [A] 4.5[V] 12[V] 14[V]
N 0 0.164 0.147 0.144
< 15.0 8 2.333 0.969 0.849
g x: 16 4.597 1.811 1.572
5 P 24 6.941 | 2679 | 2316
g 100} TN 32 9366 | 3580 | 3.096
5 . . .
£ / \'\. 40 11.879 4.514 3.919
N — - - -
50 % p
B =8 - - - -
| J - S AN
PP - o - - - -
s "‘E—- s
0o wE 2T . : : :
0 10 20 30 40 - - - -
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Load Current [A]

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

Model BRFS40
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object +1.2V
1.Graph —A—— InputVolt. 4.5V [ 2.Values
---f+--- Input Volt. 12V
—-—0O—-— Input Volt. 14V Load Input Power [W]
100 Current Input Volt. | Input Volt. | Input Volt.
™ [A] 4.5[V] 12[V] 14[V]
80 " 0 0.74 1.77 2.02
s : 8 10.49 11.63 11.89
g % 16 20.65 21.72 22.00
§ 60 N 24 3120 | 3213 32.41
5 ‘ /\,\ 32 42.14 42.95 43.32
g 40t 7 A 40 53.47 | 54.13| 54.86
20 | & A - - - -
= ™, - - - -
0 B A - - - -
0 10 20 30 40 - - - -
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Model BRFS40
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object +1.2V
1.Graph 2. Values
---f+--- Load 50%
—+4—— Load 100% Input Efficiency
100 Voltage [%]
: A V] Load 50% | Load 100%
- -... .. ™,
92 o R--eogmo g \ 4.5 92.6 89.5
— B ~ 5.0 92.6 89.8
- - S 8.0 91.2 89.5
) KN o,
= 76 ,,\‘ , 10.0 90.2 89.0
=N IS N ~, 12.0 89.2 88.4
L N R 14.0 88.3 87.2
5 ™,
60 | = - - -
N, S -- - -
52 [P > — - -
\ ’ \2‘
44 ‘
4 6 8 10 12 14
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model BRFS40
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object +1.2V
1.Graph —A—— InputVolt. 4.5V [ 2.Values
---f+--- Input Volt. 12V
—+—O—-— InputVolt. 14V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
:"« [A] 4.5[V] 12[V] 14[V]
92 | — A 0 - - -
—_ LT 8 91.2 82.3 80.5
< 84t N N
= o2 \ 16 92.9 88.3 87.1
g 76 | 5 24 92.2 89.5 88.8
S ™. 32 91.1 89.4 88.6
E 68 ~
S 40 89.5 88.4 87.2
60 - - - -
N — - - -
52
\" B B B B
44 - -~ - - -
0 10 20 30 40 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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input voltage.

Input Voltage [V]

Note: Slanted line shows the range of the rated

Model BRFS40
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +1.2V40A
1.Graph 2. Values
---f--- Load 50%
= Load 100% Input Output Voltage
Voltage [V]
126 [0 V] Load 50% | Load 100%
4.5 1.201 1.200
= 1.24 AN
= a “ 5.0 1.201 1.200
()
> 1.22 Al 5, 8.0 1.201 1.200
S 400 | @ E\ & a & \,m 10.0 1.201 1.200
5 b 12.0 1.201 1.200
= ‘
3 1.18 N 14.0 1.201 1.200
116 |- > - - -
~,
114 | i) b
n N - - -
~,
1.12 ' ~
4 6 8 10 14
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Model BRFS40
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +1.2V40A
1.Graph —A—— InputVolt. 4.5V [ 2.Values
---f+--- Input Volt. 12V
—-—0O—-— InputVolt. 14V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
1.26 \ [A] 4.5[V] 12[V] 14[V]
~
: 0 1.202 1.202 1.202
< 1.24 s
=, . 8 1.202 1.202 1.202
™ ,
> 1.22 \\\ 16 1.202 1.201 1.202
S 120 B . & = o g 24 1.201 1.201 1.201
‘g_ ~, 32 1.201 1.201 1.200
3 e o 40 1200 | 1.200 | 1.200
1.16 \ - - - -
\‘,‘ —— - - -
1.14 ~, — - - -
1.12 - - - -
0 10 20 30 40 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model BRFS40

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure B

Object +1.2V40A

Input Volt. 12V
Cycle 5 ms
t1,t2=50u S
Load Current
t1 t2
Min. Load (0A) «——
Load 100% (40A)
™
100mV/div
100 u s/div 100 u s/div
Min. Load (0A) «——
Load 50% (20A)
100mV/div
100 u s/div 100 u s/div
Load 50% (20A) <——
Load 100% (40A)
100mV/div
100 u s/div 100 u s/div
- 8 - BC - 10895
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Load Current [A]

Measured by 20 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

Model BRFS40
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +1.2V40A
1.Graph 2. Values
—2A—— Input Volt. 5V
——0O—— Input Volt. 12V Load Ripple Voltage [mV]
25 Current Input Volt. Input Volt.
[A] 5[V] 12 [V]
< 20 0 5.0 4.0
E, 8 4.0 5.0
o 16 4.0 5.0
215
= 24 4.0 5.0
= 32 4.0 5.0
= 10
& 40 4.0 5.0
D: — - -
54~ o —-o-ro-—-o -0 - i i
0 - - -
0 10 20 30 40 50 _ _ _
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Model BRFS40
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +1.2V40A
1.Graph 2. Values
—2A—— Input Volt. 5V
——O—"— Input Volt. 12V Load Ripple-Noise [mV]
50 Current Input Volt. Input Volt.
- (A] 5 [V] 12 [V]
= 40 0 10 14
E 8 10 14
16 10 14
& 30
o 24 10 14
P g
D 32 10 15
Q.
g% 5 40 10 17
Y e
¢--—-6—-6--1-0-—" " - - -
10 & £ £ A A A - - -
0 - - -
0 10 20 30 40 50 — 3 3
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.
Ripple
Noise[mVp-p]
Fig.Complex Ripple Noise Wave Form
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Model BRFS40

ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C

Object +1.2V40A
1.Graph 2. Values

---t+--- Load 50%
2 Load 100% Ambient Ripple Voltage
25 - . Temperature [mV]
K [°C] Load 50% | Load 100%

= 20 I -40 12.0 13.0
£ } 20 8.0 8.0
o 4 0 6.0 6.0
15 — s
= A ‘ ‘ 25 5.0 5.0
= E\ 60 5.0 5.0
e 10 . i
& W [ 85 5.0 5.0
[0dd J — 3 3

5 B——a - - -

0 . ‘ ‘ [ _ i -

-60 -20 20 60 100 — i i
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]
Fig.Complex Ripple Wave Form
- 11 - BC - 10895




_ CO$EL

SEEH

Model BRFS40
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +1.2V40A
1.Graph —A—— InputVolt. 4.5V [ 2.Values
---f+--- Input Volt. 12V
—-—0O—-— Input Volt. 14V Ambient Output Voltage [V]
Temperature | Input Volt. | InputVolt. | Input Volt.
1.26 > — [°C] 4.5[V] 12[V] 14[V]
, N -40 1.203 1.203 1.203
= . . -20 1.203 1.202 1.202
() AN Y
> 1.22 o -+ 0 1.202 1.201 1.201
2 120 @T_a___a___ﬂ____’ﬂw% 25 1.200 1.200 1.200
5 S ™ 60 1.198 1.198 1.197
= >, ",
3 e ~ | 85 1.197 | 1.196 | 1.195
1.16 AN - - - ;
\a
“ - - - -
1.14 N — - - -
1.12 Y - - - -
-60 -20 20 60 100 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
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Model BRFS40
ltem Output Voltage Accuracy Testing Circuitry  Figure A
Object +1.2V40A

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 : 4.5 - 14V
Load Current : 0 - 40A

* Output Voltage Accuracy = x(Maximum of Output Voltage - Minimum of Output Voltage) / 2

) Output Voltage Accuracy
* Output Voltage Accuracy (Ratio) = x 100
Rated Output Voltage

2.Values
it Temperature | Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]

i -40 14 0 1.204
Maximum Voltage 46 +0.5
Minimum Voltage 85 4.5 0 1.193

- 13 BC - 10895
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Model BRFS40
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Obiject +1.2V40A
1.Graph 2. Values
Time since Output
start Voltage
1.26 [H] (V]
_ 124 0.0 1.200
.,
=~ 122 0.5 1.200
2 1.0 1.200
g 10 2.0 1.200
S 1.18 3.0 1.200
=3
8 116 4.0 1.200
i 5.0 1.200
14 6.0 1.200
112 7.0 1.200
0 2 4 6 8 10 80 1.200
Time [H]
Input Volt. 12V
Load 100%
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Model BRFS40
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +1.2V40A
1.Graph Input Volt. 12V
L Load 50%
Output
Volt.
[0.2v/div]| }
0
L Load 100%
Output
Volt.
[0.2v/div]| }
0
Input
Volt. \
0
[5V/div] Time [5ms/div] Time [1ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 6.9 2.4 9.3 0.1 0.4
100 % 6.9 24 9.3 0.1 0.2
90% |}
Output —_—— | i_ ————— — -
Volt. % / i \
101/ —_—_— ) —— - — _| |_ _____ [ Ep—— —_
i
Input ___| I I
Volt. i
Td Tr i Th| Tf
|
Ts |
- 15 BC - 10895
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Model BRFS40
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +1.2V40A
1.Graph 2. Values
---t+--- Load 50%
2 Load 100% Ambient Input Voltage
Temperature [V]
“ \ [°C] Load 50% Load 100%
8 O O -40 4.03 4.03
= ., ™,
> N N -20 4.03 4.03
% 6 N, 0 4.03 4.03
s L 5, 25 4.02 4.03
> S -
é 4 N & & B m 60 4.02 4.02
£ ~ R 85 4.00 4.01
N . 3 3
“ .
2 ~ B — N N
\ ~ — - -
0 — - -
-60 -20 20 60 100 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC - 10895
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Model BRFS40
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +1.2V40A
1.Graph —\ InputVolt. 4.5V [ 2.Values
—/{ Input Volt. 12V
=0 |nput Volt. 14V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
V] 4.5[V] 12[V] 14[V]
20 1.20 50.36 49.55 49.16
= 1.14 - - -
()
§ i~ 1.08 - - -
2 S I 0.96 - - -
3 10 = 0.84 - _ -
= i
8 0.72 - - -
0.60 - - -
0.48 - - -
0.0 0.36 - - -
0 20 40 60 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 - 10895
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Temperature Chamber
Electronic C 110 = .
Switch  —P» P Power Supply =] p| Electronic
DC Power » DC Load
Power Meter :
Supply Oscilloscope
]
\ 4
> Relay Unit
>
1P DVM
Data Acquisition/Control Unit
Figure A
Oscilloscope
Bw:20MHz
+S
5y+VIN  +VOU ~
9,
ci Cof
DC 22uF | L 100uF
Input x4 — T x40 Load
RC GND
Ny
™~ U
. 50mm
Figure B «—>
+S
5 +VIN +VOUT,
J
DC G _|co1 Co2 |co3 |cos
Input | 22,F “T100uF [MoopA100pF[100uF || -0
x4 RC GND
0—0—()/
1mm Tmm| 1mm :'"““““:
) ]
-« - > 1.5m 50Q E E Oscilloscope
Coaxial cable ! é ' Bw :20MHz
[} )
50mm ] ]
& ) [} [}
‘ > L]
[} )
) ]
) ]
: b C0.01uF
Figure C E i :
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