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Model BRFS60
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object +1.2V
1.Graph — A lLoad 100% [ 2.Values
---fF-- Load 50%
— —O—~ Load 0% Input Input Current
Voltage [A]
20.0 N
N \\ V] Load 0% |Load 50%)|Load 100%
N N 0.0 0.000 0.000 0.000
<| 15.0 A < 2.0 0.001 0.001 0.000
g \L\\ N 4.0 0.034 0.035 0.035
3 N \\ \ 45 0174 | 8750 | 17.980
10.0
= \ 5.0 0.177 7.853 16.115
2 R N
£ = AN 5.2 0.178 7546 | 15.466
A m, ALY
5o N | 5.4 0178 | 7.266 | 14.884
. M | T iy
I\ Twe g [N 6.0 0.176 | 6547 | 13.379
\\ N 8.0 0.173 4.942 10.163
00 & o B0 — - Q- — -G - O - ) 10.0 0.172 3.977 8.147
0 4 6 8 10 12 14 12.0 0.173 3.344 6.824
Input Voltage [V] 14.0 0.173 2.893 5.891
Note: Slanted line shows the range of the rated - - - -
input voltage. - - - -
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Load Current [A]

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

Model BRFS60
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object +1.2V
1.Graph —2aA—— Input Volt. 4.5V | 2.Values
-=-=fF-~ InputVolt. 12V
—:=0=—:= |nputVolt. 14V Load Input Current [A]
20.0 Current Input Velt. | Input Volt. | Input Volt.
' \& Al a5v] | 12v) | 14
\ 0 0.174 0.173 0.173
< 15.0 L \ 12 3.451 1.411 1.238
‘S / \\ 24 6.856 2.683 2.329
s A// 36 10.373 | 4.001 | 3.461
= 100 7 N 48 14.041 | 5.373 4.648
2 // \B 60 17.980 6.824 5.891
L X0 - - - -
5.0 < -
PP SN S N
g e _-g-’ \ -_— - - -
0.0 !%j. A\ - - - -
0 20 40 60 - - - -
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Model BRFS60
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object +1.2V
1.Graph —2A—— Input Volt. 4.5V | 2.Values
---EF~-- |InputVolt. 12V
—-—O—-- InputVolt. 14V Load Input Power [W]
Current Input Volt. | Input Velt. | Input Volt.
100
\\ [A] 4.5[V] 12[V] 14[V]
N 0 0.78 211 2.49
80
g‘ o 12 15.52 16.93 17.32
™ g 24 3080 32.19| 3259
o . N\
g 60 7 ) 36 46,67 | 4802| 48.44
DO. /,z . . .
5 //,Q/ N 48 63.00| 6443] 65.05
£ 40 / AN 60 8024 8146 8216
\
> N - . . R
2
20 B/ AN = - - 3
A AN - ) : .
N . : : :
0 20 40 60 - - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model BRFS60
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Qbject +1.2V
1.Graph 2.Values
-=-=-gr-~ Load 50%
——&—— Load 100% Input Efficiency
100 Voltage %]
N\ V] Load 50% | Load 100%
92 -[w;"""""*-l'g-"- S R - L \\ 4.5 93.1 89.8
& > -EEEAN
— L} N 5.0 93.1 89.8
=l 84 |\ N
- \\‘ \\ 8.0 91.8 89.4
0 N LY
5 76 N 10.0 90.9 89.0
o
E - N\ 12.0 90.0 88.4
N AN 14.0 89.1 87.6
60 \ \ — - -
\\‘ \:
52 I hY -
N N - - -
44 N \
4 6 8 10 12 14
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
4 - BC - 10857
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Note: Slanted line shows the range of the rated
load current.

Model BRFS60
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry _ Figure A
Object +1.2V
1.Graph —A— Input Volt. 4.5V | 2Values
---fF-- InputVolt. 12V
—+=0—"= |nput Volt. 14V Load Efficiency [%]
Current Input Volt. | Input Volt. | Input Volt.
100
s [A] a5v] | 12V | 14V
a2 - 0 R R -
- ] = G P - T
T g =B _\ﬁ\\té 12 92.7 85.0 83.0
®
= \Q 24 936 | 895 | 884
§ 76 > 36 92.7 90.0 89.2
% 63 \ 48 M4 894 88.5
L
AN 60 89.8 88.4 87.6
60 N\ - - . -
\: — - -
N,
52 N - - - -
44 - - - -
0 20 40 60 - - - -
Load Current [A]
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Model BRFS60
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +1.2V60A
1.Graph 2.Values
-=--FF-- Load 50%
A Load 100% Input Output Voltage
' Voltage \Y|
126 [ \\ V] Load 50% | Load 100%
S N 45 1.201 1.200
124 [N \
2. 3 N 5.0 1.201 1.200
[«]
E 1.22 N\ 8.0 1.201 1.200
Sl 120 —E\q & & & N\ & 10.0 1.201 1.200
‘g P\ \\ 12.0 1.200 1.200
— B N N
3 118 1% 14.0 1.200 1.199
1.16 N\ - - -
\ N — - -
h N,
114 - N — - -
1.12 N
4 6 8 10 12 14
Input Veltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 6 - BC - 10857
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Load Current [A]

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

Model BRFS60
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +1.2VE60A
1.Graph —2A—— [nput Volt. 4.5V | 2.Values
-~-~EF-- InputVolt. 12V
—-—G—-- Input Volt, 14V Load Output Voltage [V]
Current Input Volt. | Input Velt. | Input Volt.
1.26 \\ [A a5V | 120 | 14M)
N 0 1.201 1.200 1.200
1.24 AN
= N 12 1.201 1.200 | 1.200
[1h]
2 1.22 S 24 1.201 1.200 1.199
<>3 1.20 = -~ e N\ 36 1.201 1.200 1,199
5 h\ 48 1.200 1.200 1.199
i N
E 1.18 60 1.200 1.200 1.199
1.16 N - - - -
N - - g -
1.14 N
3 - : : -
1.12 - - - -
0 20 80 - - - -
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Model BRFS60

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry _Figure B

Object +1.2VB0A

Input Volt. 12V
Cycle 5 ms

t1t2=50u S

Load Current

hd
N

<
t1

W

t2

Min. Load (0A) ——

Load 100% (B0A)

100mV/div

100 u s/div

100 g s/div

Min. Load (0A) «——

Load 50% (30A)

100mV/div

100 u s/div

100 u s/div

Load 50% (30A) «—

Load 100% (60A)

100mV/div

100 u s/div

100 us/div

- BC - 10857
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Model BRFS6E0
Temperature 25°C
ltem Ripple Voltage {by Load Current) Testing Circuitry Figure C
Object +1.2V60A
1.Graph 2.Values
——2A—— |nput Volt. 5v
——0Q—~ InputVolt. 12V Load Ripple Voltage [mV]
25 - Current Input Volt. Input Volt.
[A] 5[V] 12 [V]
< 20 "s 0 1.0 1.0
= u | 12 1.0 1.0
© Y 2 . :
& 15 5, 4 2.0 1.0
= M 36 2.0 2.0
- 48 2.0 2.0
g 10 K 60 2.0 2.0
x - - -
5 A
3
i} & '~ == - =
g -— "
0 a——~a=-—0 . — - -
0 10 20 30 40 50 60 70 __ N N
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.
Rippie [mVp-p]
Fig.Complex Ripple Wave Form
- 9 - BC - 10857
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Model BRFS60
Temperature 25°C
Hem Ripple-Noise Testing Circuitry Figure C
Object +1.2V60A
1.Graph 2. Values
—2&—— Input Voli. 5v
—-—0—"- [nput Volt. 12V Load Ripple-Noise [mV]
50 - Current Input Volt. Input Volt.
Al 51v] 121V]
it
< 40 \L‘m 0 9 13
E % 12 10 15
) 24 10 17
% 30 .
2 ‘m&‘ 36 12 17
o A 48 12 17
Q. 20 —lD
i% -e-*"e_ —o -e"/("‘i 60 18 20
R T, - - _
oL . ot
0 ~ ) )
0 10 20 30 40 50 60 70 — 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.
v
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
10 - BC - 10857
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Model BRFS60
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +1.2V60A
1.Graph 2 Values
---gF-- Load 50%
—&—— Load 100% Ambient Ripple Voltage
25 . - Temperature [mV]
;“" WY [°C] Load 50% | Load 100%
= 20 . ik -40 3.0 3.0
E L 5 -20 2.0 2.0
4] 5, K ol
3 15 \, kS 0 2.0 2.0
2 N i\ 25 2.0 2.0
2 o o iy 60 2.0 2.0
g ™, I 85 1.0 20
4 e I — - -
5 > +a ~ - -
& " B HE] - - -
0 | | — ; a
-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]
T /M
(N

Fig.Complex Ripple Wave Form

- 1M - BC - 10857
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Model BRFS60
ltem Ambient Temperature Drift Testing Circuitry _Figure A
Object +1.2V60A
1.Graph —A—— Input Volt. 4.5V | 2 Values
-=-=-E=-- InputVolt. 12V
—=8=—"'= |nput Volt. 14V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
128 —\ A ol 45V | 12V | 14V]
AN N -40 1.203 1.202 1.201
1.24 n
=) N\ N -20 1201 | 1201 | 1.200
D
g 122 A <, 0 1.201 1.201 1.200
S 20 R N - 25 1.200 | 1200 | 1.199
"g’_ \\ 60 1.199 1.189 1.198
3 118 \ A 85 1199 | 1198 | 1.197
© N
\ - - - -
1.16 \\ N
~ N -- - - -
[,
1.14 < \ - - - -
112 A\ - - - -
-60 =20 20 60 10C - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 BC - 10857
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Model BRFS60
ltem Output Voltage Accurécy Testing Circuitry Figure A
Object +1.2VB0A

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 - 85°C
Input Voltage : 45 - 14V
Load Current : 0 - 60A

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

. Qutput Voltage Accuracy
* Cutput Voltage Accuracy (Ration) = % 100
Rated Qutput Voltage

2 Values
ltem Temperature| Input Qutput Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage -40 4.5 60 1.203
— %3 0.3
Minimum Voltage 85 14 60 1.197
- 13 BC - 10857
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Model BRFS60
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +1.2VE0A
1.Graph 2 Values
Time since Cutput
start Voltage
1.26 H) V]
1.24 0.0 1.200
% 122 0.5 1.199
o 1.0 1.199
g 120 2.0 1.199
:a 1.18 3.0 1.199
3 1.16 4.0 1.199
5.0 1.199
114 6.0 1.199
1.12 7.0 1.199
0 2 4 6 8 10 8.0 1.199
Time [H]
Input Volt. 12V
Load 100%
- 14 - BC - 10857
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Model BRFS60
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +1.2VE0A
1.Graph Input Volt. 12V
L Load 50%
Output
Volt.
[O.2Vidivi[ |
0
L Load 100%
Quitput
Volt.
[0.2v/div]| |
0
Input
Volt. \
0
[5V/div] Time [5ms/div] Time [1msfdiv]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 71 2.1 9.2 0.3
100 % 7.1 21 9.2 0.3
a0% |
Qutput —_——— e ]
Volt. / 1 \
pr I It 1E—==—" -~ ~
i -
Input I I
Volt. | |
Tr i h| Tf
<> L <>l<—>|
N
le—1 > i
15 - BC - 10857
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Ambient Temperature [°C]

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

Model BRFS60
Minimum Input Voltage

Item for Regulated Output Voltage Testing Circuitry  Figure A

Object +1.2V60A
1.Graph 2. Values

---EF-- Load 50%
£ Load 100% Ambient Input Voltage
Temperature V]
. N N C) Load 50% | Load 100%
\\ \\ -40 4.03 4.05
> \\ N -20 4.04 4.05
3 6 q 0 4.04 4.05
5 N \: 25 4.04 4.05
§_ 4 m\\ = = = X N & 60 4.05 4.05
< N A 85 4.05 4.05
N
2 \\ \\
\ \)
0 - - -
-60 -20 20 60 100 - - -

16 - BC - 10857
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Model BRFS60
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +1.2VB0A
1.Graph —\  Input Volt. 4.5V | 2.Values
——{ Input Volt. 12V
meemeseenD  Input Volt. 14V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt,
Vi 4.5[Vv] 12[V] 14[V]
20 1.2 69.65 70.24 70.23
= N i ] _
g N S|
= — — - - -
= —
o —
> — ol = z z -
32 10 = - - - -
5 =
3 - - . -
0.0 - - - -
0 20 40 60 80 _ _ _ j
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - R - .
load current.
Intermittent operation occurs when overcurrent
protection is activated.
- 17 - BC - 10857
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- Temperature Chamber
Electonic | [[(J[J[] m——
»  Switch > »i Power Supply i=—] > ectronic N
DC Power ™ DC Load m
Supply Power Meter Scllloscope
F 3
A 4
P Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Osciloscope
Bw :20MHz
+5
AN +vouT, ~
r -
Ci Cot
DC 22uF . —L_ 100uF
Input %8 I x40 Load
RC GND
o &,
50mm
Figure B
+3
O tVIN +VOUT:D
o -l
Ci
be 5 Co1—— —L co2
nput | 20yF 100pET" T 100pF Load
=8 RC GND
O .—-—/
1mm FoTTTTTTTT
i :
hig —| 1.5ms00 T : Oscillbscope
Coaxial cable : i Bw :20MHz
) R
50mm E i
> ) 1
| 7ol
! | R=500
H | C=0.01uF
beed
Figure C
.18 - BC - 10857






