CO$EL

TEST DATA OF BRNS20

Regulated DC Power Supply
July 29, 2013

Approved by : W’ W‘/

Ydshimichi Hirokawa Design Manager
Prepared by : ’%W Lns 7 J
Yohei Urayama Design Engineer

COSEL CO.,LTD.

SEEH



SEEH

— CO$EL

18.Figure of Testing Circuitry - - -+ - = = o v v e e e e e
{Final Page 18)

CONTENTS
1.Input Current (by Input Voltage) = - -+« + « c v v oo e e i 1
2.Input Current (by Load Current) - - - = <« c v v v v v v e 2
3.Input Power (by Load Current) - « « <« - = - - v oo v 3
4.Efficiency (by Input Voltage) - - - - - - - = c o e 4
5.Efficiency (by Load Current) - = » = =+« = - v o v e e e 5
6.Line Regu|ation ............................... 6
7.Load REQUIation ............................... 7
8.Dynamic Load Response .......................... 8
9.Ripple Voltage (by Load Current) - - + - - -+ » » - o v v e v e e 9
10.Ripp|e-N0ise ................................. 10
11.Ripple Voltage (by Ambient Temperature) - -+ > - - - - - - -« -« o 1
12.Ambient Temperature Drift - - » -« - - - - o 0o v 12
13.0utput Voltage Accuracy « =+« @+ r s n s s e s 13
14.Time Lapse ant ............................... 14
15.Rise and Fa" T]me ............................. 18
16.Minimum Input Voltage for Regulated Output Voltage - - - - - - - - - - 16
17.0vercurrent Protection - - - =+« -« v v v m e e e 17
18

BC-10765




Model BRNS20
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph ——A—— lLoad 100% | 2.Values
---F+~-- Load 50%
——0O—= Load 0% Input Input Current
10 | z'\ \ Voiltage [A] _
‘ N vl Load 0% |Load 50% | Load 100%
. AN | N 0.0 0.000 | 0.000 | 0.000
< | ) 1.0 0.000 | 0000 | 0.000
E‘ . X]\ N 2.0 0.000 0.000 0.000
£ N N 2.5 0.000 0.000 0.000
S NS AN 27 0.000 | 0.000 | 0.000
g4 E\U_ | N 2.9 0.064 | 4704 | 9.785
, \ “[!m_m- f >~ 1 N 3.3 0.063 | 4.059 | 8.397
< R N 4.0 0.060 3.306 6.930
| T B 4.5 0.062 2.915 6.064
0 e 5.0 0.064 2.619 5.367
¢ 2 4 6 & 10 12 14 16 5.2 0.065 | 2520 | 5.204
Input Voltage [V] 6.0 0.064 2.191 4.501
7.0 0.063 1.888 3.859
8.0 0.063 1.661 3.380
Note: Slanted line shows the range of the rated 10.0 0.063 1.349 2.724
input voltage. 12.0 0.063 | 1.143 | 2.200
' 14.4 0.063 0.973 1.934
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Load Current [A]

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

Model! BRNS20
Temperature 25°C
item Input Current {by Load Current) Testing Circuitry  Figure A
Object ‘
1.Graph —A—— Input Volt. 3.3V | 2.Values
~==FF=-= Input Volt. 5V
—-—O—-- InputVolt. 12V Load Input Current [A]
10 Current Input Volt. | Input Volt. | Input Volt,
\\\ [A] 3.3[V] 5[V] 12[V]
5 \>A 0 0.063 | 0.064 | 0.063
3 AN 4 1572 | 1054 | 0492
a N
5 ] )y 4 N 8 3176 | 2078 | 0922
g \gl 12 4.843 3.138 1.364
5 o . 16 6.577 4.232 1.820
g 4 - AN 20 8397 | 5367 | 2290
- / B’ \ - : :
2 p .El' X __O*—-*’ S‘\) - - _ _
Al g < \ - - - - -
-
0 - - - -
0 10 20 — A } _

BC-10765




— CO$EL

SEEH

Load Current [A]

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

Model BRNS20
Temperature 25°C
Item input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 3.3V | 2 Values
===~fF=-- Input Volt. 5V
——0—-- InputVolt. 12V " Load Input Power [W]
50 Current Input Volt. | Input Voit. | Input Volt.
\\ [A] 3.3[V] 5[V] 12[V]
40 \?\ 0 0.21 0.32 0.75
3 N 4 5.19 5.27 5.91
. \ 8 1046 | 1038 11.06
g 30| \
) 12 15.96 15.67 16.36
n- -
= A\ 16 21701 2114 21.83
2 20 e
£ ;/ A 20 2771 2679 2748
_ o} N — - - -
10 /ﬁ/ \{\ - R _ -
o
0 M ~ . ; -
0 10 20 — i : :
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Model BRNS20
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
---FF-- Load 50%
= Load 100% Input Efficiency
100 ; ‘ \ Voltage [%}
. — \ V] Load 50% | Load 100%
Sl I - e Ty N 3.0 90.0 85.9
= g4 | I == 3.3 90.8 86.5
=® N\ ]
- B : ' 3 5.0 922 89.6
5 76 b D
£ N\ : 8.0 90.6 89.1
o N\ 10.0 89.2 88.3
= 68 C N
L t\ > 12.0 87.6 87.3
60 (< N 14.4 85.8 86.2
\ i N - - -
52 M A\
\\ LY \ - - -
44 \ I ‘ |
2 4 6 8 10 12 14 16
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10765




Maodel BRNS20
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A——— InputVolt. 3.3V [ 2Values
===EF-- Input Volt. 5V
—+—O—-- Input Volt. 12V Load Efficiency [%]
100 Current Input Volt. | iInput Volt. | Input Volt.
~ Q [A] 3.3[V] 5[V] 12[V]
92 |—@= e = Y ) R 0 - - -
= 84 D N 4 922 | 907 | 810
= S o N\ 8 91.5 92.3 86.7
g 78 A 12 90.1 91.8 87.9
2 N 16 88.4 90.8 87.9
E 68 \
BN 20 86.5 89.6 87.3
60 N — ; ; -
\\
52 A\ — - _ "
O\ - ; - )
44 - - - -
0 10 20 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model BRNS20
, Temperature 25°C

ltem Line Regulation Testing Circuitry Figure A

Object +1.2V20A
1.Graph 2 Values

-—--fF-- Load 50%
= Load 100% Input Output Voltage
Voltage [Vl

1.26 ; | AN V] Load 50% | Load 100%

104 AN : N 3.0 1.197 1.196
2 > \ 3.3 1197 1.196
B 122 A\ |
B | , X, 5.0 1.200 1.200
S 120 %; a——a % 8.0 1.201 1.201
- \

f;. 118 N N 10.0 1.201 1.201
3 \ { 12.0 1.201 1.201
1.16 N ; . ;

\\ \;\ 14.4 1.201 1.201
™ N\ - - -
1.14 N N - - -
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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Load Current [A]

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

Model BRNS20
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +1.2V20A
1.Graph —A—— InputVolt. 3.3V | 2.Values
--=-£%+=-~-- Input Volt. 5V
— —0~—-= Input Volt. 12v Load Output Voltage [V]
Current Input Valt. | Input Volt. | Input Volt.
1.26 Q Al 33V] | sV | 12V
1.24 \ 0 1.196 1.199 1.200
s
4 1.197 1.200 1.201
S 1.22 AN
g " N 8 1.197 1.200 1.201
S 120 2 & ﬁ;—%ﬁ 12 1.197 1.200 1.201
*g 118 16 1.197 1.200 1.201
g ' 20 1.196 1.200 1.201
1.16 N - - - -
N
1.14 N — - - -
N - - - -
1.12 - - - -
0 10 20 _ _ _ _
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Model BRNS20

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure B

SEEH

Object | +1.2V20A

Input Volt. 12V
Cycle 5 ms

t1,t2=50 4 S

Load Current

¥

t1

t2

Min. Load (0A) «——

Load 100% (20A)

A\
|V
200mV/div
100 g s/div 100 # s/div
Min. Load (0A) «——
Load 50% (10A) B ‘
\“--..._u
T
200mV/div |
100 u s/div 100 o s/div
Load 50% (10A) «—— } B B
Load 100% (20A)
200mV/div |
100 u s/div 100 u s/div
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Load Current [A]

Measured by 20 MHz Oscilloscope.

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

Ripple [mVp-p]
AR
DR N

Fig.Complex Ripple Wave Form

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

Model BRNS20
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +1.2V20A
1.Graph 2.Values
—=&—— Input Volt. 3.3V
——O— - Input Volt. 12V Load Ripple Voltage [mV]
25 : . Current Input Volt. Input Volt.
i
)] fA] 3.3V 12 [V]
S 20 :{ 0] 1.8 2.1
E ! 4 2.1 26
© '
S 15 : 8 1.6 2.0
2 ! 12 1.4 1.7
> [ 16 1.4 2.0
= 10 i
& 20 1.2 2.3
[ :
X - - -
5 X - - -
0 P77 | ] 4 — a 3
0 2 4 6 8 10 12 14 16 18 20 22 _ _ _
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Model BRNS20
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Obiject +1.2V20A
1.Graph 2. Values
—2A—— |nput Volt. 3.3V
—+—O—-= Input Volt. 12V Load Ripple-Noise [mV]
50 - Current Input Volt. Input Volt.
i A [A] 3.3 V] 12 [V]
< 40 g B 0 9.2 10.4
£ A 4 11.9 12.3
o Y 8 11.9 13.9
@ 30 |-
g [ 12 12.3 14.5
& 16 12.3 14.9
g 20 -
bE:L ]t 20 12.7 14.9
BB PSREL o k- i b . : :
- A = (=3 (5
- | t
10 &= ;: - - -
Y - - -
0 !
0 2 4 8 10 12 14 16 18 20 22 — B -
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-10765




Model BRNS20
ltem Ripple Voltage {by Ambient Temp.) Testing Circuitry  Figure C
Object +1.2V20A
1.Graph 2 Values
~--FEF-- Load 50%
—2A—— Load 100% Ambient Ripple Voltage
o5 “ - Temperature [mV]
W [°C] Load 50% | Load 100%
< 20 4 -40 4.0 4.0
E, 5 ] 8 -20 28 3.6
o ., " [ " . 5.
S N i) 0 2.8 2.5
£ i 25 2.2 2.5
> 60 2.8 2.4
g1 i 85 1.9 1.5
Z W . : :
5 H'"LH :"’.,‘ . - -
- * e ot - l L
EF _r_ﬂ - - -
0 b — - -
-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 N\IN\
]

Fig.Complex Ripple Wave Form
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Model BRNS20
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +1.2V20A
1.Graph —A—— InputVelt. 3.3V | 2.Values
==-f+--- Input Volt. 5vY
—'=0=-= InputVolt. 12V Ambient Output Voltage [V]
‘ : Temperature | Input Velt. | Input Volt. | Input Volt.
1.26 N J ’ AN [°C] 33V | 5V 12[v]
B N -40 1.196 1.202 1.202
1.24 <
= . -20 1197 | 1.201 | 1.203
© AN
o 122 [ i 0 1197 | 1.201 | 1.203
<>_3 1.90 - R -g‘ L 25 1.196 1.200 1.201
5 < ‘ : 60 1.193 1.196 1.197
2 118 | .
a ) N ’ | 85 1.190 1.193 1.193
1.16 < kN - - - -
N - - - -
AN
1.4 N X — - - -
1.12 \ - - - -
.60 20 20 60 100 — ; . R
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10765
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1.0utput Voltage Accuracy

Temperature : -40 - 85°C
input Voltage : 3 - 14.4v
Load Current : 0 - 20A

Output Voltage Accuracy

Model BRNS20
ltem QOutput Voltage Accuracy Testing Circuitry  Figure A
Object +1.2V20A

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.

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

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
ftem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current{A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Vi -20 12 20 1.203
aximum Voltage 17 +0.6
Minimum Voltage 85 3.3 0 1.190
BC-10765
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Model BRNS20
Temperature 25°C
ltem Time apse Drift Testing Circuitry  Figure A
_Object +1.2V20A
1.Graph 2. Values
Time since Ouiput
start Voltage
1.26 J [H] (V]
- 1.24 0.0 1.201
= 20 0.5 1.201
2 1.0 1.201
5 120 2.0 1.201
E; 1.18 3.0 1.201
8 116 4.0 1.201
14 5.0 1.201
' 6.0 1.201
1.12 ' 7.0 1.201
0 2 4 6 10 8.0 1.201
Time [H]
Input Volt. 12v
Load 100%
- 14 - BC-10765




Model BRNS20
Temperature 25°C
ltem Rise and Fall Time ] Testing Circuitry  Figure A
Object +1.2V20A
1.Graph Input Volt. 12V
L Load 50%
5 i
Output
Volt. |
[0.2vidiv]| F
ol
L Load 100%
L P
Output
Volt. |
[0.2vidiv] | F
0
|
Input
Voli.
0 . . , :
[5Vidiv] Time [5ms/div] Time [1ms/div]
2. Values [ms]
Load Time Td Tr Ts Th Tf
50 % 2.5 25 5.0 0.0 0.0
100 % 25 2.5 50 0.0 0.0
90% 11
Output ——— s T
Volt. 10% / l I \
s I kil === et s
M -
| I i,
Input ___| i
Volt. | |
Td Tr i Th| Tf
< >|<—> I <>
I
« T 5 i
- 15 - BC-10765




Model BRNS20
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +1.2V20A
1.Graph 2.Values
---FEF-- Load 50%
Z—— Load 100% Ambient Input Voltage
Temperature V]
6 \ N [°C] Load 50% | Load 100%
\\\ *\ -40 2.67 2.68
= k -20 2.66 2.66
S, N ) 0 2.66 267
S N\ N 25 2.68 2.69
” N — _ —" 60 2.70 2.70
e ”\T e AN 85 2.71 2.72
2 < N
| - - -
N\ A - : :
N\ N - ) 5
o LI\ N - : :
-60 =20 20 60 100 _ _ i

Ambient Temperature [°C]

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

- 16 - BC-10765




— CO$EL

SEEH

17

Model BRNS20
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry _ Figure A
Object +1.2V20A
1.Graph ——A  Input Volt. 3.3V | 2.Values
—{1 Input Volt. 5V
m—0  nput Volt. 12V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
V] 3.3[V] 5(V] 12[V]
< 2.0 1.20 30.38 30.92 28.76
Py 1.14 - - -
g = 1.08 - - -
S ; o 0.96 ] - -
§ 1.0 = 0.84 - - -
a3 0.72 - - -
0.60 - - -
0.48 - - -
0.0 0'36 - - -
0 10 20 30 40 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.
BC-10765
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Temperature Chamber
gecrois | ||| = ,
| Switch > »i Power Supply f=— »| Electronic ~ B
DC Power P Met g T DC Load 1%
Supply ower Weter sciloscope
1
h 4 J
®  Relay Unit
P DVM
Data Acquisition/Control Unit
Figure A
Dzcilloscope
Buw:20hiHz
)
¢ l Co2
oc 22pF 106uF
Input =3 T =ng Load
.
25mm
Figure B
o /
GMIN ouUT a.
Ci Co?
oc 2:3“ _| voouF
Input - Load
%
3Imm Fmmm - -
. ! i
—  15m 300 ; ; Osoilloscope
Coaxial ¢cable ! R : Bui:20MHz
25mm ! E
€ > 1
: c|
]
! | R=5002
! | C=D.01uF
[ i
Figure C
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