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Model MMB50A-2
Temperature 25C
Ttem Line Regulation FHIASIEE) Testing Circuitry  Figure A
Object +5.0V5.00A
1. Graph = Load  50% 2. Values
A Load 100%
(vl Tnput Load  50% | Load  100%
5 150 Voltage Output Volt. | Output Volt.
' [v] vl [v]
5130 ) 75 5. 085 5. 080
V 80 5. 085 5. 080
° 5.110 85 5. 086 5. 080
a0
8 90 5. 086 5. 080
— 5,090
2 e R A KR S 1 100 5. 086 5. 080
%5070 110 5. 086 5. 080
g 120 5. 086 5. 080
5. 050 132 5. 086 5. 080
140 5. 086 5. 080
5. 030 — — —
. _ _ _
0 0 ) 90 110 130 150 — _ —
Input Voltage vl
Object +12V2.10A
1. Graph = Load 50% 2. Values
vl yay Load 100% ”
Input Load  50% | Load  100%
12. 40 Voltage OQutput Volt. | Output Volt.
vl [vl vl
12.30 75 12. 050 12. 047
80 12. 050 12. 047
12. 20
% 85 12. 050 12. 047
= 12,10 90 12. 050 12. 047
i A-a--EhE o - ey \@ B 100 12. 051 12. 047
£12.00 | 110 12. 051 12. 047
= 120 12. 051 12. 047
11.90
132 12. 051 12. 047
11. 80 140 12. 051 12. 047
~ — J— J—
0 LS') — — —
0 90 110 130 150
Input Voltage [v] - - -
Note: Slanted line shows the range of the
rated input voltage.
) FBRIIERASNBEREEZTT, . _
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Model MMB50A-2
Efficiency (by Input Voltage) Temperature 25C
Item 2hE (ASEERME) Testing Circuitry Figure A
Object
1. Graph S i Load 50% 2. Values
(%] - 4 ——A——  Load 100% :
86 : — Input Load 50% Load 100%
AAAAAA : Voltage Efficiency | Efficiency
82 ~~~~~~~ vl [%] (%]
: 75 69. 7 71.0
78 [ AN N 80 69.3 716
> 85 68.9 72.3
sUTTTN 90 68.4 72.4
o :
— x
Sl &t \ 100 67. 1 72.5
m | BN 110 65. 8 72.2
TR
66 o 120 64. 1 71.8
T AN 132 62.0 71.1
62 ... 140 60. 6 70.6
G "
o Gy _
0 80 90 100 110 120 130 140 150
Input Voltage
[v]
Note: Slanted line shows the range of the rated
input voltage.
() BT ER AN BEGE Y =T '
—9— BC—3210
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Model MMB50A—-2
Power Factor (by Input Voltage) Temperature 925°C
Ttem H1ZFB (ANSTEBEFRE) Testing Circuitry Figure A
Object
1. Graph e 83— load 50% 2. Values
o . A load 100% -
1.00 : Input load 50% load 100%
I Voltage Power,Factor | Power Factor
0.90 ~ vl
75 0.59 0.63
0.80 80 0.59 0.61
5 85 0.58 0.60
§ 90 0.57 0.59
0.70
Y 100 0.56 0.58
S S SN 110 0.55 0.56
0.60 ﬂfﬁ W 120 0.54 0.55
N B s B - , 132 0.53 0. 54
0.50 o 140 0.52 0.53
Ty
0 ) 80 90 100 110 120 130 140 150
Input Voltage
[v]
Note: Slanted line shows the range of the rated
input voltage.
() BT R AN BEREE T, '
—3— BC—3210
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Model MMB50A-2
Temperature 25C
Ttem Hold-Up Time HH{RIFmER Testing Circuitry Figure A
Object +5.0V5A
1. Graph L — A Load 50% 2. Values
S I Load 100%
[mS] Input Load. 50% Load 100%
1000 - - Voltage Hold-Up Time | Hold-Up Time
\‘\ [v] [uS] [mS]
\ 75 48 20
: \ N 80 55 25
100 Jx—/fk’)ﬁl 85 62 30
= A TR \ %0 69 36
=) L . : 100 85 48
£ e : 110 104 62
2 \ \ 120 123 76
\‘\ 132 149 9
\ 140 168 110
1Lgg
0 80 90 100 110 120 130 140 150
Input Voltage [V]
This duration covers from Shut—off of input
voltage to the moment when output voltage B
descends to the rated range of voltage
accuracy.
Note: Slanted line shows the range of the
rated input voltage.
HAREFRE L 1X. ANEEE»OHABER.
REEREORRIEHEZRRFL TVWHLISET
- DEFREL,
() BRI EBANBEREZ T,
4 BC—-3210
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Model MMB50A-2
Temperature 25°C
Item Hold-Up Time Hi/1¥r¥sr#/H] Testing Circuitry  Figure A
Object +12.0V2. 1A
1. Graph A Load  50% 2. Values
e — = I Load 100%
[mS] Input Load. 50% Load 100%
1000 - ‘ Voltage [ Hold-Up Time | Hold-Up Time
\\ ; V] [mS] [S]
\ ) 75 49 22
. 80 56 27
: A
100 N | 85 62 32
g B et
= = BN 3 Ko
s A e 90 70 37
= e 100 85 50
o B S 110 103 63
(@} .
= 10 . \ 120 122 78
\ 132 147 98
\ 140 165 112
1446
0 80 90 100 110 120 130 140 150
Input Voltage vl
This duration covers from Shut—off of input
voltage to the moment when output voltage P
descends to the rated range of voltage
accuracy.
Note: Slanted line shows the range of the
rated input voltage.
HA RS & 12, AN & HABER,
EEEREOHKBHEEZRFLTNALLIASEXT
DR,
GB)#HRIXER AN EEREZ =T,
—5— BC—3210
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Model MMB50A-2
Instantaneous Interruption Compensation

Ttem BREE AR Testing Circuitry Figure A

Object +5.0V5.00A
1. Graph ~ ——2A&—— Input Volt. 85V 2. Values

S Input Volt. 100V )
(mS] Input Volt. 132V Load Curre—|Input Volt_Input Volt. {Input Volt.
10000 - nt [A] 85(vl . | 100[V] 132[V]
AAAAAAA Time [mS]
0.0 — — -

o 1000 , 0.8 - 93 124 205
.8 Z 1.6 73 100 173
= 7

g - L : 2.4 57 82 168
A O ey gy -

5 100 E = 1: S 44\ 3.2 45 76 137
g ey VI St T (it A0 Ko 4.0 32 59 120
=] AL ‘B

§ A Lo 4.8 23 45 90
© 5.0 20 39 87
3 10 / :

g 7 5.5 14 29 73
3 -/ - - - -
f=1

3 _ _ _ _
.;‘g 1 / — -

0 2 4 6
Load Current [A]

This duration covers from Shut—off of input

voltage to the moment when output voltage

descends to the rated range of voltage accuracy.

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

PR ERRERE &1k, HABENEEEREOHBEH -
BRE LTV A REEERE 2V S,
() SR E R AT ERAE 2 =T,

e BC—3210




SEEH

—CO$EL

Model MMB50A-2
Instantaneous Interruption Compensation

Ttem BRRFE B IR P Testing Circuitry Figure A

Object +12.0V2.10A
1. Graph  ——A—— Input Volt. 85V [ 2. Values

o e o Input Volt. 100V )
[mS] © Input Yolt. 132V Load Curre—|Input Volt.|Input Volt. {Input Volt.
10000 : nt [A] 85[V] - 100 [V] 132[V]
: “ Time [mS]
0.0 - - —

» 1000 0. 40 93 123 196
g . " / : 0.80 67 98 176
& : /

g e § 1.20 54 83 161
2 w0 g;f§”“9 ----- O 1. 60 38 72 140

0 griips]s CEY &

3 A R S o 5 2.00 24 50 108
g AR 2. 10 22 15 92
8 \ .

) A 2.31 17 35 86
3 10 bz

8 V4 —_— — — —_—
3 _ _ _ _
=

kN S - - - —~
2 I

0 0.5 1 1.5 2 2.5
Load Current (Al

This duration covers from Shut-off of input

voltage to the moment when output voltage

descends to the rated range of voltage accuracy.

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

RS ERRERR & X, HABESCETREOSSEH -
BRI LTWABRBEEREZV ),
() AHRIT e R AR B E 2 R,

g BC-3210
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Model MMB50A-2
Temperature 25°C
Item Load Regulation HEUARES) Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph —2&—— Input Volt. 85V |2. Values
S e Input Volt. 100V
e IHDUt VOIt. 132V Input VOlt. Input Volt. Input Volt,
[v] Load Current| 85.0(V]. | 100.0[(V] | 132.0(V]
5.220 | \ Output Output Output
A (A] Volt. [VI| Volt. [V]| Volt. [V]
5180 0. 000 5. 091 5. 002 5.092
© 5.140 0. 800 5. 089 5. 089 5.089
§ 1. 600 5. 087 5. 087 5.088
S 5.100 2. 400 5. 086 5. 086 5. 086
*é 5. 060 3.200 5.084 5. 084 5. 084
;5 R \ 4. 000 5.082 5. 082 5.082
5.020 N 4. 800 5.080 5.081 5.081
4980 b \ 5. 000 5. 080 5. 080 5.080
____________ \ 5. 500 5.079 5.079 5.079
0 T= i i —_ _ — _
0 2 4 6
Load Current [A]
Object +12V2.10A
1. Graph ——A—— Input Volt. 85V 2_,- Values
--------- --------—  Input Volt. 100V
""""""""" o Input Volt. 132V Input Volt. | Input Volt. | Input Volt.
v] Load Current| 85.0[V] 100. O[V] 132.0[V]
L e S \ Qutput OQutput Output
A (A] Volt. [VI| Volt. [V]| Volt. [V]
12.30 N 0. 000 12.056 | 12.056 | 12.056
Y 12.20 0.400 | 12.053 | 12.053 | 12.053
ff \\\ 0. 800 12.051 12. 051 12. 052
©12.10. 1. 200 12. 050 12.050 | 12.050
5, OOM"B“ e 1600 | 12049 | 12.049 | 12.049
§ 2. 000 12. 047 12. 047 12. 047
11. 90 \ 2. 100 12. 047 12. 047 12. 047
- A\ 2.310 12. 046 12. 046 12. 046
11.80 \\\ — _ _ _
0 :I: ] - - - -
0 2 4 6
Load Current [A]
Note: Slanted line shows the range of the rated-
load current. . _
() BRI ER AR BEIE Y R,
g BC—3210
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Model MMB50A-2
Ripple Voltage(by Load Current) Temperature 25°C
Item Yy PNVEE (RFERENE) Testing Circuitry  Figure A
Object +5.0V5.00A
1. Graph 0 e Input Volt. 85V |2.Values
[mV] —A——— Input Volt. 132V
100 Input Volt. Input Volt.
\ Load Current 85 [V] 132 [V]
90
\ Ripple Output |Ripple Output
80 [A] Volt. [mV] Volt. [mV]
70 \ 0.0 5 5
o -
§ 60 \ 0.8 5 5
5 \ 1.6 5 5
=
- 50 \ 2.4 5 5
r—
@ 40 3.2 5 5
o=
30 \ 4.0 10 10
2 \ 4.8 10 10
; 5.0 10 10
10 S O S 8 5.5 10 10
O . J— —_— p—
0 2 4 6 — — —
Load Current [A]
Ripple Voltage is shown as p—p in the figure
below.
Note: Slanted line shows the range of the
rated load current.
VyZAVEER. TRIp—pfETRINS,
(%) g ER AN EREEE R T,
T1: Due to AC Input Line
A RARA
T2: Due to_ Switching
MyFrr” BE
l<— T2
Ripple [mVp—pl '
N
Tl
Fig. Complex Ripple Wave Form
U v VBRI
—g— BC—3210
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Model MMB50A-2
Ripple Voltage(by Load Current) Temperature 25°C
Ttem U o FPNVEE(ARERSH) Testing Circuitry Figure A
Object +12.0V2.10A
1. Graph —— T Input Volt. 85V |2.Values
mv] =~ —A— Input Volt. 132V
100 Input Volt. | Input Volt.
Load Current | 85 [V] 132 [V]
90
Ripple Output |[Ripple Output
80 [A] Volt. [mV] Volt. [mV]
70 0.0 5 5
o -
0.4 5
& 60 5
=2 0.8 5 5
—
o 50 | 1.2 5 5
‘g 40 1.6 10 10
%] .
30 2.0 10 10
2 2.1 10 10
o 2.3 15 10
10 Ay BRHA—A _ _ —
B
0 1 — _— _
0 0.5 1 1.5 2 2.5 — — —
Load Current (Al
Ripple Voltage is shown as p—p in the figure
below.
Note: Slanted line shows the range of the }
rated load current.
Vo ZNVEEIR, TRp—pETRENS,
() BRI ERAFNEREEHL R T,
T1: Due to AC Input Line ‘ _
ANER A -
T2: Due to‘\Switching ,
2yFv9” B
l— T2
Ripple [mVp—p]
T1
Fig. Complex Ripple Wave Form
B Vv N
—10— BC—-3210
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Model MMB50A-2
Temperature 25°C
Item Ripple-Noise Uy N/ A X Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph = e § xS Input Volt. 85V 2. Values
(mv] —&—— Input Volt. 132V
200 T Input Volt. Input Volt.
180 N Load current 85 [V] 132 [V]
N Ripple-Noise | Ripple-Noise
160 A (A] [mV] (V]
140 \ 0.0 20 20
"ﬂm: 120 N 0.8 20 20
S \ 1.6 20 20
& 100 X 2.4 20 20
o
280 ‘\ 3.2 20 20
(=4
60 \ 4.0 20 20
4.8 25 20
40 \
ol 5.0 25 20
20% A ﬂ‘ A ) i e %%—g """"" 5.5 25 20
oL N _ _ —
0 2 4 6 — — —
Load Current (A]
Ripple—Noise is shown as p—p in the figure below.
Note: Slanted line shows the range of the rated
load current. .
VoZn)A XX, THp —pfETRESND,
E)RRTERAFERSEALTT,
T1: Due to AC Input Line
AR
T2: Due toéSwitching
AMyFsr” B
Ripple—Noise
12 (mVp-p]
A
L Tl i
=
Fig. Co'mplex Ripple Wave Form
R % F 7= i )
: - BC—-3210
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Model MMB50A-2
Temperature 25C
Item Ripple-Noise Y w7/ A4 X Testing Circuitry Figure A
Object +12.0V2.10A
1. Graph = e ¥ e I Input Volt. 85V 2. Values
(V] — 2= Input Volt. 132V
200 Input Volt. Input Volt.
180 Load current 85. [v] 132 [V]
A\ Ripple—Noise | Ripple—Noise
160 [A] [mV] (mV] .
140 0.0 20 20
§ 120 \ 0.4 20 20
2 0.8 20 20
]
] 100 1.2 20 20
j=X
g 80 X 1.6 25 20
60 \ 2.0 25 20
2.1 30 20
10 2.3 30 20
\.[] (o | .
20— R, Cl—" VY — = -
0 — — —
0 0.5 1 L5 2 2.5 — — —
Load Current [A]
Ripple-Noise is shown as p—p in the figure below.
Note: Slanted line shows the range of the rated
load current. ’
Vo In)A4 X%, TRp —pfETRENhB,
() RTERATERGEELTT,
: Due to AC Input Line
AS 1R A
: Due toQSwitching
MyFvr” EH#A
, Ripple—Noise
T2 [(mVp—pl
!4 T]. M
Fig. Complex Ripple Wave Form
K Vo VEEREMAR
19— BC—-3210
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Model MMB50A-2
Overcurrent Protection Temperature 25°C
Ttem BEMRE Testing Circuitry Figure A
Object  |+5.0V5.00A
1. Graph Input Volt.85.0 V |2. Values
Input Volt.100.0 V
V] Input Volt.132.0 V
- Input Volt.v_ Input Volt. [Input Volt.
Output 85.0(v]1 | 100.0[vl| 132.0[V]
Voltage |Load Curr— |[Load Curr—iload Curr-
vl ent [A] |ent [A] [ent [A]
6.0 J 5.00 6.081 | 6.449 6. 115
K i 4.75 6.076 6. 417 6. 071
5 J ( / 4.50 6. 047 6. 352 5. 987
— 40 N 4. 00 5. 967 6. 221 5. 833
& / 3.50 5. 857 6. 068 5. 680
S f 3.00 5. 708 5. 882 5. 483
2.0 / 2.50 5.517 5. 655 5. 269
// 2. 00 5. 257 5. 365 5. 010
"""" ) 4 1.50 4,967 5. 035 4.744
0.0 1. 00 4.585 4. 662 4.410
0 2 loed Current 8 0.50 4.079 4. 151 3,980
[A] 0. 00 3.799 3. 873 3.738
Object |+12V2.10A
1. Graph Input Volt.85.0 V (2. Values
————— Input Volt.100.0 V| -
v = Input Volt.132.0 V . Input Volt.|Input Volt.|Input Volt.
20.0 Output 85.00V1 | 100.0[V]| 132.0[V]
Voltage |[Load Curr— |Load Curr—|Load Curr-
vl ent [A] |ent [A] |ent [A]
15.0 N 12. 00 2.679 2. 796 2. 804
R T T T N 11.40 2.678 2.779 2.785
S ‘ 10. 80 2. 667 2. 755 2. 755
S N f /
= 10.0 N y 9.60 2.635 2. 705 2. 697
2 / 8. 40 2. 582 2. 639 2. 626
g / 7.20 2.520 2. 562 2.549
5.0 g 6. 00 2.437 2. 473 2. 461
/ 4.80 2.324 2. 353 2. 347
/*’ 3. 60 2. 201 2.224 2. 226
0.0 L : 2.40 2. 020 2. 051 2. 065
° ' oad Current A 120 | 182% | 188 | 18
Note: Slanted line shows the range of the rated 0.00 1. 665 1. 701 1.735
load current. '
()RR ER AR EREEL =T, . E
| 13— BC—3210
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Model MMB50A-2
Overvoltage Protection
Item WEEGE Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph ———2A——— Input Volt.85 V |2. Values
\ T e - Input Volt.100 V
S O Input Volt.132 V
vl Ambient Temp. |Input Volt.|Input Volt.|Input Volt.
10. 04 \ \ _ 85[V] - .| 100[V] 132(Vv]
0 \ \ [cl Operating Point [V]
904 \ X 20 6. 62 6.57 6. 56
= 804 \ N -10 6. 52 6. 51 6.51
2 \
A A\ N 0 6. 45 6. 45 6. 45
o 7.04 \
g - N 10 6.37 6. 37 6. 37
S 6.04 \ ey 20 6.31 6. 30 6. 30
@ \ _
E 5 o4 A ) 25 6. 26 6.25 6.25
. \ \ B
‘\ \ 30 6.22 6. 21 6. 20
4.04] \ 40 6.15 6. 14 6. 11
0 T \ \ 50 6.07 6. 06 6.01
"0 -1, 10 30 50 70 60 6. 01 6. 00 5.87
Ambient Temperature [°C] - - — —
Object  [+12V2.10A
1. Graph —+A——— Input Volt.85 V |2. Values
"""""" £&-——-  Input Volt.100 V -
v O - Inout Volt.132 V Ambient Temp. |Input Volt.|Input Volt.|[Input Volt.
19.19 85(V] 100[V] 132[V]
\ \\ [C] Operating Point  [V]

18. 19 ‘ N 20 15.5 15. 4 5.4
21719 \ A\ -10 15. 4 15. 4 15.3
S \ N\ 0 15.2 15. 2 15.2
w0 16. 19 \
£ \ 10 15. 1 15. 1 15. 0
-

S 15.19 |- BB : s 20 15.0 14.9 14.9
5 =
g \ mﬂ\g 25 14.9 14.8 14.8
<1419 \ Ny :

\ 30 14. 7 14. 7 14.7

13.19 ' \ \ 40 14.5 14.5 14. 4

0:[. N 50 14.3 14.3 14.2
-30 -10 10 30 50 70 60 14.2 14.1 14. 1
Ambient Temperature [°C] B _ _ _
Note: Slanted line shows the range of the
rated ambient temperature.

() SR e A RBEREALZ R,

R BC—3210 _
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Model MMB50A-2
Temperature 25C
Item Inrush Current ZRAER Testing Circuitry Figure A
Object
Input
Current
_\/“‘-—V_. Ve hunaVaundens Vansiie 0a V annfienn Vanny _'\/_A"'V_"'V_"\/_"—\/-“V'— TV VT VT,
[20A/div]
-
i \//\\//\ /\\//\\/ /\\//\\/\\/\\//\\
[200V/div] ‘ S AT T R T N M
-40 0 40 80 120 160 200 240 280 320 360
Time
(mS]

Input Voltage 100 V
Frequency 60 Hz
Load 100 %
Inrush Current

@ 15.33 [A]

®@ 3.52 [A]

BC—3210
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Model MMB50A-2

Dynamic Load Responce

Item BHIAREE)

Temperature
Testing Circuitry

25C
Figure A

Object +5.0V5.00A

Input Volt. 100 V
Cycle 200 mS

Load Current

Load 0% «— L
Load 100 %

Load 0% e— -
Load 50 % F

e e e emes e o

IO

S—

100 mV/div

10 mS/div

__16;_

BC—3210
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Input Volt. 100 V
Cycle 200 mS

Model MMB50A-2

Dynamic Load Responce Temperature 25°C
Item . BINANEE Testing Circuitry Figure A
Object +12.0V2.10A

Load Current

Load 0% «—
Load 100 %

Load 0% «— !
Load 50 %

100 mV/div

10 wS/div

_17;

BC—-3210
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Model MMB50A-2
Temperature 25C
Item Rise and Fall Time 3 EV . 3T Y FFR Testing Circuitry  Figure A
Object 1+5.0V5.00A
1. Graph _ Input Volt. 85 V
I Load 50%
OQutput
Voltage
(1v/div]
0
Qutput
Voltage
[1v/div]
0
Input [
Voltage | ,
’ JVWVWWVWWVWWW\/\ /\FNWWM
[100v/DIV]
Time [40mS/div] . Time (20mS/div]
2. Values [mS]
Load Time Td Tr Ts Th Tf
04 . i
50 % 5.8 8.8 14.6 60. 9 42.5
100 % 5.8 15.0 20.8 29.4 36. 7
90% — L
Output - 1
Volt. 10% B
I
11
toout — AR
' d | Tr i Th | Tf
¥
T [
Ts il
1
(I
g BC—3210
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Model MMB50A-2
Temperature 25°C
Item Rise and Fall Time ItV ., TV B Testing Circuitry  Figure A
Object +12.0V2. 10A
1. Graph _ Input Volt. 85V
[ Load 50%
r_
Output I
Voltage |I
(2v/divl |F
0
Output
Voltage
[2v/div]
0
Input
Voltage }
0 /\F’WW
[100vV/DIV] |
Time (40mS/div] . Time (20mS/div]
2. Values [mS]
Load ime Td Tr Ts Th TIf
50 % 6.8 24. 4 31.2 61.4 46. 4
100 % 7.2 25.0 32.2 311 37.5 -
90% K
Output L
Volt. 10% g
—
TP LY
tomut. - — A 10
' d | Tr i Th | Tf
H
Ts ¥
(]
[
19— BC—3210
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Model MMB50A-2
Ambient Temperature Drift
Item IR E ) Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph  ———A— Input Volt.85.0V |2. Values
- [ s Input Volt. 100. 0V -
v A Input Volt. 132. 0V Input Volt. .Input Volt. |Input Volt.
1 N Temperature| 85.0(V]. | 100.00V] | 132.0(V]
5. 150 ) \ Qutput Qutput Output
- \
5. 130 » \ (C] Volt. [VI| Volt. [VI| Volt. [V]
N A -20 5. 088 5. 088 5.088
& 5. 110
8 -10 5. 088 5. 088 5. 088
S 5.000 0 5. 087 5. 087 5. 087
=t 10 5.085 5. 085 5. 085
B.5.070
= N\ 20 5.082 5. 082 5.082
5. 050 x N 25 5.080 5. 081 5. 080
N W) 30 5.079 5.079 5.079
5. 030 N
:f: X \ 40 5.075 5.075 5.075
0_30 0 ) 20 =0 70 50 5.071 5.071 5.071
- 60 5. 067 5. 067 5.067
Ambient Temperature r°cl _ _ — _
Load 100%
Object +12V2.10A
1. Graph ———2—— Input Volt.85.0V | 2. Values
--------- - Input Volt.100.0V -
vl - T L Input Volt.132.0V) ) Input Volt. {Input Volt.|Input Volt.
< Temperature| 85.0[V] 100. 0[V] | 132.0([V]
12.12 X \ Qutput Output Output
2,10 N \ (¢l | voit. V1| volt. (V1| volt. [v]
° N -20 12. 063 12. 063 12. 063
ao 12. 08
s ! \ -10 12. 064 12.064 | 12.064
S 12.06 X ? 0 12.062 | 12.062 | 12.062
PO ISR S N P s > S
é 12, 04 Q ‘ 10 12. 057 12. 057 12. 057
2 N 20 12. 053 12. 053 12. 053
12. 02 \ N 25 12. 049 12. 049 12. 049
12. 00 N \ 30 12.046 | 12,046 | 12.046
- > A 40 12. 038 12. 038 12.038
-30 -10 10 30 50 70 50 12. 030 12. 030 12.030
60 12.017 12. 017 12.017
Ambient Temperature [l — — — —
Load  100%
Note: Slanted line shows the range of the rated.
ambient temperature. _
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Model MMB50A-2
Minimum Input Voltage for Regulated Output Voltage
Ttem BELXal— g EE Testing Circuitry Figure A
Object |+5.0V5.00A
1. Graph = e e Load 50% 2. Values
v ay Load 100%
100. 0 \ Ambient Temp.| Load. 50% Load 100%
Input .Volt. Input Volt.
[’C] (V] (v]
8.0 20 33.5 64.5
‘ N - -10 32.5 64. 5
T T N A \ 0 33.5 64.4
§ 10 33.6 65. 4
e 20 33.5 65.5
g 40.0 : 25 33.6 65.5
I3 - S R R 4 3 3 R E]"-(- H-----E] 30 336 65. 5
20.0 X \ 40 33.6 66. 5
: \ 50 33.6 66.5
N 60 33.6 66.5
0.0 — — _
-30 -10 10 30 50 70
Ambient Temperature ['cl
Object |+12V2.10A
e e Load  50% 2. Values
vl —A———— Load 100%
100. 0 Ambient Temp.| Load  50% Load 100%
\ \ Input Volt. Input Volt.
v (vl
80.0 [c]
\ -20 31.7 59.6
o X -10 31.6 58.4
¥ 60.0 | A > 0 31.7 59. 7
§ ?ﬂ 10 31.5 59.6
= 0.0 20 31.6 60.5
g S 25 31.6 61.6
...... N 2 IO =5 OO o N oy g RO 1 N 4 1 | -
X 30 31.7 61.5
20.0 A\ 40 32.5 61.6
\ \ 50 32.5 61.6
60 32.7 62.6
0.0
-30 -10 10 30 50 70 - - -
Ambient Temperature
[C]
Note: Slanted line shows the range of the rated
ambient temperature. -
() BB ER B BIRE#E 2 R, =
o1 BC—3210
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_22 —_

Model MMB50A-2
Ripple Voltage (by Ambient Temp.)
Item Vo 7ZNVERE (BBEIRERME) Testing Circuitry Figure A
Object  |+5.0V5.00A '
. Graph =~ R Load  50% 2.Values
S —
(V] Load 100%
Load _ 50% Load 100%
150 . i
Ambient Temp. [Ripple,Output [Ripple Output
; [C] Volt. [mV] Volt. [mV]
125 20 10 20
100 -10 5 20
% 0 5 15
Y
= 10 5 15
> 75
. 20 5 10
.§: 50 25 5 10
&= 30 5 10
40 5 10
25
£ A 50 5 10
. WO - v e - 60 5 10
-30 -10 10 30 50 70 - — -
Ambient Temperature [°cl
Input Volt. 100 V
Object +12V2.10A
|1. Graph e Load 50% 2.Values
—+A—— Load 100% -
150 ) Load  50% Load 100%
\ Ambient Temp. [Ripple Output [Ripple Output
195 [C] Volt. [mV] Volt. [mV]
-20 10 15
100 -10 10 15
& 0 5 15
ey
S 10 5 15
= 75
© 20 5 10
. 25 5 10
2 30 5 10
Y NS U N W N N U N B\ S 40 5 10
N S \ 50 5 10
0 o O 3 N 1 2 I o B 3 \| 60 5 10
-30 -10 10 30 50 70 — — —
Ambient Temperature
' [C]
Input Volt. 100 V
Note: Slanted line shows the range of the rated
ambient temperature.
() BHRIT ER B IR EEZ /R T, -
BC—3210
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Model MMB50A-2
) Temperature 25 °C
Ttem Time Lapse Drift BEEEFNVU 7 k Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph 2 .Values
(V]
Time since Output
5.150 -
start Voltage
5. 130 (H] (vl
0.0 5.082
& 5- 110 0.5 5. 080
+
S 5000 1.0 5. 080
5 2.0 5.080
+§‘ 5.070 3.0 5.080
e 4.0 5.080
5. 050
5.0 5.080
5.030 6.0 5.080
. ~ 7.0 5.080
0 2.3 4 5 6 7 8 9 10 8.0 5. 080
Ti
e [H]
Input Volt. 100. OV
Load 100%
Object +12V2.10A
1. Graph 2 .Values
vl
Time since Output
12. 11
start Voltage
12. 09 [H] vl
0.0 12. 048
& 12.07 0.5 12. 042
-
;S 12. 05 1.0 12. 042
= 2.0 12. 042
g 12.03 3.0 12. 042
&
12. 01 |- 4.0 12. 042
5.0 12. 042
11.99 | A 6.0 12. 042
0 L 7.0 12. 042
0 2 3 4 5 6 7 8 10 8.0 12. 042
Time
Input Volt.  100.0QV (H]
Load 100%
93 BC—-3210
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Model

MMB50A-2

ITtem Testing Circuitry

Qutput Voltage Accuracy EBERE

Figure A
Qutput 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.
-10~50 °C

Input Voltage : 85.0~132.0V ’

Load Current ( AVR 1) 0.00~5.00 A

( AVR 2) 0.00~2.10 A

* Qutput Voltage Accuracy = & (Maximum of Output Voltage

Temperature

— Minimum of Output Voltage), 2

Voltage Accuracy

* OQutput Voltage Accuracy (Ration) = . X100
Rated Qutput Voltage
EBERE
BERE. ANEE, AFE TELHFANT, ERCESSHLLEOHNEEOEEZV),
B R EE -10~50 C
ASEBE 85.0~132.0 V

BB (AVR 1) 0.00~5.00 A
(AVR 2) 0.00~2.10 A
* BEBERE X8E) = t(HWHBEOERE—HABEOKIEME .2

x BEERE EghE) = EWIE X100
A T EmmNEE
Object +5.0V5.00A
Item Temperature| Input Output - Output Output Voltagd Output Voltage
(] Voltage [V]| Current [A]| Voltage [V]| Accuracy [mV] Accuracy (Ration) [%]
Maximum Voltage -10 132.0 0.00 5.098
Minimum Voltage 50 132.0 5. 00 5.070 +14 +0.3
Object +12.0V2.10A
Item Temperature | Input Output Output Output Voltag4 Output Voltage
[C] Voltage [V]| Current [A]]| Voltage [V] | Accuracy [mV] Accuracy(Ration) [%]
Maximum Voltage ~-10 100. 0 0.00 12. 072
Minimum Voltage 50 85. 0 2.10 12. 028 +22 +0.2
o4 - BC—3210 -
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Model MMB50A-2

Item Condensation

BRI

Testing Circuitry

Figure A

Object |+5.0V5A

1. Condensation test

Testing procedure is as

1. RERHHEAR

follows.

@ Keeping and cooling the unit in a tank at -10°C for an hour with the inéut off.
® Taking it out of the tank and dewing itself in a room where the temperature is

25°C and the humidity is 40%RH.
@ Testing electrical characteristics of the unit to confirm there be no fault.

AN ZGST-RET, BB T— 1 0 CIKHAH L TEE, P 1FFMRICEB/~E»SORY H L.
FiR25C, BE4AO%RIOREBIZEEFER I, FOBRHBEOREEZITV. EED2N

ZEERHERT S,
2. Values
Item Data Testing Conditions
Output Voltage [V] 5.085 Input Volt : 100V, Load Current:5A
Line Regulation [mV] 1 Input Volt.: 85~132V, Load Current:5A
Load Regulation [mV] 7 ‘Input Volt.: 100V, Load Current:0~5A

BC—3210
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Model MMB50A-2
Ttem Condensation FEEIGMH Testing Circuitry Figure A
Object |+12.0V2.1A

1. Condensation test

Testing procedure is as follows.

1. BREHERAR
ANZG o> RET, EREET-10CITHALTEE, W 1EFRBTEEENORVHL,
ER2 5C, BE4 0% RHORBIZEEHESE, TOEBERFHEORELITV. BEE 02N

@ Keeping and cooling the unit in a tank at —-10°C for an hour with the input off.
@ Taking it out of the tank and dewing itself in a room where the temperature is

25°C and the humidity is 40%RH.
C} Testing electrical characteristics of the unit to confirm there be no fault.

Z L RFERT B,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 12.05 Input Volt : 100V, Load Current:2. 1A
Line Regulation [mV] 1 Input Volt.: 85~132V, Load Current:2. 1A
Load Régulétion [mV] 8 Input Volt.: 100V, Load Current:0.0~2.1A

BC—3210
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Model MMB50A—2
) i Temperature 25T
Item Leakage Current IRiREH Testing Circuitry Figure A
Object
1. Results
2. Condition
Leakage Current [mA] Leakage current.value is concluded
Standards |Input Volt.|Input Volt.|Input Volt. after measuring both phases of AC
85 [V] 100 [V] 132 (V] input and by choosing the larger one.
(A) DENTORI 0.12 0.14 0.18
(B) IEC60950] 0. 11 0. 14 0.18 RHAHDOFHICDONTRIEL, F0
RKEWHZRREMAIEMEL T 5,
Leakage Current [mAl
Standards |Input Volt.|Input Volt.]Input Volt.
170 [V] {230 [Vl |264 [V]
(B) IEC60950 - — _
’ ._27_7 BC—3210
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Model MMB50A-2
Conducted Emission
Item ME IR BT Testing Circuitry Figure D
Object
1. Graph 
Remarks
Input Volt. 120 V
Load 100 %
Note: Slanted line shows the range of Tolerance.
() FHRTFREERT,
NO | Standards |Standardd Frequency |Tolerance
Complied [MHz] [dB/ V]
[dB/ p V]
1 |FCC class A 0.45~16 60 60 3
. 1.6~30 69.5
2 [FCC class B | () | 0.45~30 48 50 \ FCC class B
3 [VCCI class A 0.15~0.5 (& ', - f
0.5~30 73 40 l ol [ i
0.15~0.5 66-56 !_Ih] i ,: { V F;! A
IR’ L
4 |VCCI class B 0.5~5 56 - 30 ] ' ’
f , 7
5~30 60 gt :
5 |CISPR Pub. 22 0.15~0.5 & 20
class A 0.5~30 | 73 0 1M %}“;‘ ]
: < [dB/ uV z
(EN55022) b u
6 |CISPR Pub. 22 0.15~0.5 | 66-56 _
class B 0.5~5 56 50 FCC class B
(EN55022) 5~30 60 '
ol
\ [,
. e
30 i Wl ,»xﬂ‘f*‘*‘:.w.*"%“jw \‘\\“
| P ww-J{
20 :
0 10M 20M 30M 40M 50M
[Hz]
g BC-3210 -
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AC Input Line
FAER

AC Input Line
AR

.

Elgcprogic

AC Power > witc
Supply grr |
ACER ’

Temperature Chamber
B

B

X EER

AC Voltmeter

AC Voltmeter

RRBER

Figure B (IEC60950)

i Electronic -3!
Power Meter Power Supply P> pe Load
S > HRERE X BFAMER 4 05;;335‘73999
Relay Unit
> Jy=razyh
. DVM
Figure A Data Acquisition/Control Unit
7 -G AT A
Adjustable
Power Supply > DC Ammeter _— Load
> R ER EfER ATEAR
FG ?
Jl 1kQ !ﬁ
-' L Effective Value of Voltmeter v
Effective value Leakage Current
Lpp»! - Voltmeter Value [A]= EOMEREH
RAMERIES R 1K (0]
Figure B(DENTORI) -
Adjustable
> Power Supply DC Ammeter Load
#RBR [P s || TEAW
FG .
1.5KQ +0. 1%
500Q 0. 1% |
=
5| 0.224F=1 0%
l+
4
=
| |
I
. 022 FE1.
ngo t'# 10% Leakage G ¢ Effective Value of Voltmeter Vi
ective value eakage Curren
Ly _Voltmeter Valte [A]= EEREIE
i ESHEEE o
RERER 500 [Q]

| BC—-3210
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; i Adjustable
AC Input Line AC Voltmeter N g(i);nsjator — P oo Supply DC‘Ammeter pove
R L P L ERBIRE TRER
Digital
Voltmeter
7Y IVEER
Figure C
"AC Input Line AC Voltmeter LISN %% Power Supply p|  Load
FAER T BELOIBIRE A
u " —P BB ERAR
@"‘“—J 500mmit T
|
Spectrum Analyzer
AN IVTATFIAY
Figure D
RIN Power Supply AdjEstgble
- N 0al
—»| Virva ———P ——P
ioply AL 1 v BRAR TEAR
ACER b9
FFITH74%°
............... > FFT Analyzer
Figure E i
~30— | BC—3210




