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Model MMB50A-5
Temperature 25C
Item Line Regulation EFHIASIZEE) Testing Circuitry Figure A
Object +12.0V3.00A
1. Graph £ Load 50% 2. Values
‘ A Load 100%
(vl Tnput Load_ 50% | Load 100%
1241 N Voltage Output Volt. | Output Volt.
' V] vl (V]
12,31 75 12. 062 12. 057
V 80 12. 062 12. 061
o 12.21 85 12. 062 12. 057
Lo
8 0 90 12. 062 12. 058
Chatel I | 100 12. 062 12. 057
- B "
é% 120 12. 061 12. 057
11.91 132 12. 061 12. 057
140 12. 061 12. 057
11.81 — — —
0 LS' — - -
0 90 110 130 150 — — _
Input Voltage vl -
Object +12V1.50A
1. Graph ’ = Load 50% 2. Values
V] A Load  100% -
Input Load 50% | Load  100%
12.33 Voltage Output Volt. | Output Volt.
| AN V] V] V]
12.23 75 11.986 11.983
80 11.986 11.983
12.13
% 85 11.986 11.983
:5» 12.03 - - 90 11. 986 11. 983
. -@*‘EE—NM s - gt ] 100 11.986 11. 983
al1L% 110 11.986 11.983
S 120 11.986 11.983
11.83
132 11.986 11. 983
1173 140 11.986 11. 983
0 t.gr) — — —
0 90 110 130 150
Input Voltage vl - - -
Note: Slanted line shows the range of the
rated input voltage. '
() fHRIXERANBERBEERT,
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Model MMB50A-5
Efficiency (by Input Voltage) Temperature 25C
Item =g (AEESHE) Testing Circuitry Figure A
Object
1. Graph S e o Load 50% 2. Values
(%] I — A Load 100% ‘
86 Input Load 50% Load 100%
7 N Voltage Efﬁigiency Efficiency
82 \ vl (%] (%]
' ’ 75 71.6 74.6
T \‘\ ‘ 80 71.4 75. 2
A O . e S G 85 71.0 75. 4
g™ NN I 9 70.5 75.5
i 7o HrE-iNaLL . 1 100 69.0 75.5
= B N 110 675 75. 2
6 ' g | 120 65.8 74.8
N N 132 63.7 73.9
62 N B 140 62.2 73.3

0 80 90 100 110 120 130 140 150
Input Voltage
vl

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

() BT ERA A BERBA Z T Y.

o BC—3213
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Model MMB50A-5
Power Factor (by Input Voltage) Temperature 25C
Item AR (ANEERN) Testing Circuitry _ Figure A
Object
1. Graph S = load 50% 2. Values
' ' — A ———  load 100% -
1. 00 Input load 50% load 100%
N Voltage Power Factor | Power Factor
0.90 (V]
75 0.61 0. 62
- 0.80 80 0.59 0.60
§ 85 0.58 0.59
? 90 0.57 0.59
= 0. 70 -
s 100 0. 56 0.57
S 110 0.55 0.56
0.60 | 120 0. 54 0.55
- 132 0.53 0.54
0.50 \ 140 0.52 0.53
0 “:-‘5'
0 )80 90 100 110 120 130 140 150
Input Voltage '
(vl -
Note: Slanted line shows the range of the rated
input voltage.
() SHRIL R AN BERE Z R, "
3 BC—3213
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Model MMB50A-5
Temperature 25C
Ttem Hold-Up Time HI/MFiEERRS Testing Circuitry Figure A
Object +12.0V3A
1. Graph L ——A—— Load 50% 2. Values
[T = S— Load 100% -
[mS] Input Load. 50% Load  100%
1000 X Voltage Hold-Up Time | Hold-Up Time
\‘ (vl [mS] [(mS]
\ 75 50 20
\ 80 58 25
. . V4
L 100 ) 5’) a 85 65 30
=] XA ST B
= A R ot 90 74 . 35
- e AN 110 111 60
o]
T 10 \\ 120 132 74
\‘\ 132 160 93
\ 140 180 107
1445
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 ’
descends to the rated range of voltage
accuracy.
Note: Slanted line shows the range of the
rated input voltage. -
HARRRR & 12, ANBEW» O HAEEDR,
EEEREORBHEZRFLTNILISET }
@%Fﬁﬁo L o
()RR EBRANBEHBEZ T
BC—3213
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Model MMB50A-5
Temperature 25C
Item Hold-Up Time Hi4RFFEERT Testing Circuitry Figure A
Object +12.0V1.5A
1. Graph L ——A— Load 50% 2. Values
J S E— Load 100%
(mS] Input Load . 50% Load 100%
1000 = c . Voltage Hold‘yp Time | Hold-Up Time
% [v] [mS] [nS]
\ 75 46 24
' S ) 80 52 29
» 100 % gt ot 85 58 34
.5 AT P - 90 64 39
$ ok hin , 100 78 51
= N ; 110 94 64
= 10 8 120 110 79
\‘\ 132 133 98
\ 140 149 112
1446 {
0 80 90 100 110 120 130 140 150
Input Voltage vl L
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 input voltage. .-
HABRRERER & 1, ANEEW 6 HABEDR,
ﬁ%ﬁ%iﬁ@ﬁ%@l@%ﬁ% LTWBaEZA(T _
DFRFE, L
(1) RHRIXERA N BERBE 2T,
—5— BC—3213
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Model MMB50A-5
Instantaneous Interruption Compensation Temperature 25°C
Item RS E R Testing Circuitry Figure A
Object +12.0V3.00A
1. Graph ~ ——2A—— InputVolt. 85V (2. Values
- Input Volt. 100V .
(mS] Input Vo}t. 132V Load Curre—|Input Volt. |[Input Volt.|Input Volt.
10000 nt [Al 85(V] . | 100[V] 132[V]
Time [mS]
0.0 - — —
g 1000 ’ 0.6 | 102 138 230
5 4 1.2 71 99 177
g . a7 1.8 52 76 140
g 100 §;~~:ﬁ'““-e-~~---@- : 2.4 38 56 113
5 S ok e ) e 3.0 22 39 90
=) = Rl - o
8 W o 3.3 14 31 80
o \
w X — — —_ —
g8 10
g I’ —_— — — —_—
/ S I R
& / _ _ _ _
R /
0 1 2 3 4 .
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.

BREHE RN L1, HABESCEEREORSEH - -
ERFE LTV 2 BREEERFAZV I,
() BRI ER AT ERER 2T T,

—6— BC—3213
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Model MMB50A-5
Instantaneous Interruption Compensation Temperature 25C
Item B E B R -Testing Circuitry Figure A
Object +12.0V1.50A
1. Graph ~ ——4A—— InputVolt. 85V [2. Values
e e o Input Volt. 100V ..
[mS] © Input Volt. 132V Load Curre—{Input Volt. ‘ Input Volt. |Input Volt.
10000 nt [A] 85(v] . 100[V] 132[V]
Time [mS]
0. 00 — - —
o 1000 » 0.30 78 101 163
B 7 0. 60 57 79 136
& /
g L 0. 90 46 65 119
fg 100 C—og. o . 120 36 54 105
g e R et i ety Gt 1.50 23 44 90
gc Y s e bty & 3! E
3 o / 1.65 22 38 81
m . — —_— — J—
3 10
g ,I —_— — — pu—
«©
=] L - - - -
S _ _ _ _
w
|
0 0.5 1 1.5 2 .
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.

BEFMEBIRERE 12, HABEEREEEREORBHE - -
PRFLTWABEEEREZV D,
() SRz ERATNERSEE L =T,

7 | BC—3213
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Model MMB50A-5
Temperature 25°C
Item Load Regulation EREUBEFIEE) Testing Circuitry Figure A
Object +12.0V3.00A
“|11. Graph —2&A—— Input Volt. 85V |2. Values
T e Input Volt. 100V
&~ Input Volt. 132V Input Volt. | Input Volt. | Input Yolt.
[v] Load Current| 85.0[V1. | 100.0[V] | 132.0[V]
12. 41 N Output OQutput Output
N [A] Volt. [VI| Volt. [V]| Volt. [V]

12.31 \ 0.000 | 12.068 | 12.068 | 12.068

o 12,21 \ 0. 600 12. 065 12. 064 12. 064

8 N - 1.200 12. 063 12. 062 12. 062

— - -

o 12.11 \ - 1.800 12. 061 12.061 12. 061

= B — B

5 19 01 ‘ N 2. 400 12. 060 12. 059 12. 059

(o) .

g \ 3. 000 12. 058 12. 058 12. 057
11.91 N 3. 300 12. 057 12. 057 12. 057
11.81 \ — — — —

0o T= - — - —
0 1 2 3 4
Load Current [A] }
Object +12V1.50A
1. Graph — A Input Volt. 85V |2. Values
_________ g3-——- Input Volt. 100V |
O Input Volt. 132V Input Volt. | Input Volt. | Input Volt.
(vl Load Current| 85.0(v1 | 100.00V] | 132.0[V]
12.34 s - OQutput Output Output
N (Al Volt. [V]| Volt. [V]| Volt. [V]
12.24 \ 0.000 | 11.990 | 11.990 | 11.990
12.14 0. 300 11. 988 11.988 11. 988
o 1. N \ ] _
8 : N “0.600 11.987 11.986 11. 986
'S 12.04 SN 0. 900 11. 985 11.985 | 11.985
) gy
= 1104 \ 1. 200 11.984 11. 984 11. 984
§ ‘ 1. 500 11983 | 11.983 | 11.983
11.84 s 1. 650 11. 983 11. 982 11. 982
11.74 A — _ _ _
0 T _ _ _ _
0 1 2 3 4
Load Current [A]
Note: Slanted line shows the range of the rated
load current. .
(B fHRIIER AT ENBEEE T, _
—g— BC—3213
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Model MMB50A-5
Ripple Voltage(by Load Current) Temperature 25°C
Item Y v I VEE (AT ERRE) Testing Circuitry  Figure A
Object +12.0V3.00A
1. Graph I S Input Volt. 85V |2.Values
mv] . -  —A— Input Volt. 132V ;
100 « - Input Volt. Input Volt.
% \\ Load Current | 85 [V] 132 [V]
\ Ripple Output |Ripple Output
80 [A] Volt. [mV] Volt. [mV]
70 \ 0.0 5 5
oo
E§ 60 \ 0.6 5 5
3 1.2 5 5
~ 50 \ 1.8 5 5
.% 40 : 2.4 10 10
= 3 \ 3.0 10 10
3.6 10 10
20 — — —
10 - \ 7R A — — —
st
O — — ——
-0 1 2 3 4 AR — —
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.

Yy ZNVEEIRX, TKp—pETRENS,
() SHRIT ERAREMER LT, -

T1: Due to AC Input Line

AN A
T2: Due to Switching
rMyFsr” B

Ripple [mVp-p]

Tl

Fig. Complex Ripple Wave Form
K Uy VR

—g— BC—3213
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Model MMB50A-5
Ripple Voltage(by Load Current) Temperature 25°C
Item Y v 7 NVEE (AR ETHAE) Testing Circuitry  Figure A
Object +12.0V1.50A
1. Graph T Input Volt. 85V |2.Values
(mV] ——#— Input Volt. 132V _
100 Input Volt. Input Volt.
\ Load Current 85. EV] 132 [V]
90
\ Ripple Output |Ripple Output
80 , (Al Volt. [mV] Volt. [mV]
70 \ 0.0 5 5
[} : ’
g 60 \ 0.3 5 5
2 0.6 5 5
=80 \ 0.9 5 5
g 40 1.2 10 10
[~
30 \ 1.5 10 10
1.7 10 10
20 — — —
10 o\ _ Z =
OEF | ) L= ) L= — — —
0 0.5 1 1.5 2 — e .
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.
Yo 7NVEREE, TRp—pfETRENh5,
() BRI ERATERBEL =T, -
T1: Due to AC Input Line
AN RA#
T2: Due togSwitching
i MyFs9” B )
12
Ripple [mVp-pl
N
Tl ’
] ‘ ‘ [ 1
T1 .
Fig. Complex Ripple Wave Form
Y v VR
—10— BC—-3213
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Model MMB50A-5
] Temperature 25°C
Item Ripple-Noise U w7/ A X Testing Circuitry Figure A
Object +12.0V3.00A
1. Graph = ¥ 1o BESU Input Volt. 85V 2. Values
(V] ' ——24—— Input Volt. 132V
200 \ Input Volt. Input Volt.
180 . Load current 85 [V] 132 [V]
\ Ripple—Noise | Ripple—Noise
160 \ (Al [(mV] [mV]
140 \ 0.0 20 20
§ 120 \ 0.6 20 20
2 \ 1.2 20 20
T '
L] 100 \ 1.8 20 20
E80 ‘\ 2.4 20 20
(=4
60 \ 3.0 25 20
3.3 30 20
40 \ — — —
ZOEF YT, (= | i \ £\ p— —_ —
oL - - -
0 1 2 3 4 — - —
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. 3
VoIV A4 Xix, TRp—pfETRENS,
() RRITERAF BREEHEEZ =T,
T1: Due to AC Input Line
AR AR
T2: Due to Switching
AMyFvr EHA
. . Ripple-Noise
12 [mVp—p]
A
L Tl
= R
Fig. Complex Ripple Wave Form
X Vv I NVEREHEER
11— BC—-3213
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Model MMB50A-5
i Temperature 25C
Item Ripple-Noise VY w7/ A X Testing Circuitry Figure A
Object +12.0V1.50A
1. Graph = e ¥ o B Input Volt. 85V 2. Values
wv] —2A—— Input Volt. 132V
200 Input Volt. | Input Volt.
180 \\ Load current 8»5. [VJ 132 [V]
\ Ripple-Noise | Ripple-Noise
160 \ [A] (nV] (V]
140 \ 0.0 25 25
% 120 \ 0.3 25 25
2 \ 0.6 25 25
{
° 100 1\ 0.9 30 25
g 80 ‘\ 1.2 30 25
~
60 \ 1.5 30 25
1.7 30 30
40 \
T e s | — — —
20 i \ — _ _
0 — p— P
0 0.5 1 1.5 2 — — —
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. .
VoPn)A4 X%, TRIp —pETREINS,
() fHRIX BB AN EREEZ =T,
. T1: Due to AC Input Line
AN R A8
T2: Due toQSwitching
. MyFvr A
. . Ripple-Noise
12 [mVp-pl]
\
L T
<
Fig. Complex Ripple Wave Form
PRI §i =3
BC—-3213
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Model MMB50A-5
Overcurrent Protection Temperature 25C
Ttem BEERRE Testing Circuitry Figure A
Object +12.0V3.00A
1. Graph Input Volt.85.0 V [2. Values
: Tnput Volt. 100.0 V
vl Input Volt.132.0V
2.0 Input Volt.|Input Volt.|Input Volt.
' Output 85.00v1 | 100.00v]] 132 0[v]
Voltage |Load Curr- [Load Curr—|Load Curr—
(vl ent [A] Jent [A] |ent [A]
g N 11. 40 3.720 3. 760 3. 697
+
;S S /}/ _ 10. 80 3.718 3.730 3. 667
-, 10.9 N 9. 60 3.686 3. 658 3.582
a 8. 40 3. 622 3.573 3. 488
-
< 7.20 3.538 3.471 3.380
5.0 // 6. 00 3.426 3. 348 3.254
Wi 4.80 3. 280 3. 184 3. 094
/ 3.60 3. 088 3. 004 2.926
0.0 i 2. 40 2. 854 2. 781 2.718
0 ! 2 3 4 1. 20 2. 562 2,511 2. 466
Load Current : - . : :
(A] 0.00 2. 280 2. 301 2.282
Object +12V1.50A
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[vl| 132.0[V]
Voltage |[Load Curr— |Load Curr-|Load Curr—
Tl ent [A] ent [A] lent [A]
15.0 § 12. 00 - - -
[ ) § 11. 40 1. 942 1. 921 1.875
<
%. - i 7” - 10. 80 1. 933 1. 904 1. 861
= 10.0 j\ bl g 9. 60 1. 906 1. 867 1. 825
2 // 8. 40 1. 868 1.823 1.792
Y
3 / 7.20 1.819 1. 773 1. 740
5.0 6. 00 1. 755 1. 715 1. 690
/ 4. 80 1.676 1.638 1631
3.60 1. 579 1. 553 1. 562
0.0 5 2. 40 1. 465 1. 457 1. 485
0 .5 1 1.5 2 2.5
Load Cirrent N 120 | 1.3% 1. 350 1.396
Note: Slanted line shows the range of the rated 0. 00 1. 505 1. 663 1. 827
load current.
() FHRITER AT EREH Y =,
13— BC—3213
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Model MMB50A-5
Overvoltage Protection o
Item REBERE Testing Circuitry Figure A
Object  [+12.0V3.00A
1. Graph ——2&——— Input Volt.85 V |2. Values
I 8- Input Volt. 100 V
e Input Volt. 132 V
[V] Ambient Temp. |Input Volt.|Input Volt.|Input Volt.
18,32 \ \ 85[V1 - .| 100[V] 132[V]
}\ }\ [°c] Operating Point  [V]

1732 \ A 20 15. 46 15. 43 15. 39
E 16.32 \ -10 15. 30 15. 27 15. 24
= 163
[ N
NP B \ 0 15. 23 15.21 15. 17
£ \ B \ 10 15. 06 15.03 14.98
< 14.32- S T
£ 143 ey 20 14.93 14. 90 14. 86
& 13.32 y \ 25 14.81 14.75 14. 70

N\ \ 30 14.72 14. 66 14.61
\
2.3y \ X 40 14.53 14.49 14. 42
N N i 50 14.35 14,32 14. 23
=30 <10, 10 30 50 70 60 14. 25 14. 23 14. 10
Ambient Temperature cl - - — —
Object  |+12V1.50A
1. Graph "———#—— Input Volt.85V |2. Values
"""""" Bt Input Volt.100 V -
'[V] '''''''''''' O - Input Volt. 132V Ambient Temp. [Input Volt.|Input Volt.{Input Volt.
18.49 \ \ 85[V] 1000v] | 132[V]
\ } [°’C] Operating Point  [V]

17.49 \ N ~20 15.5 15.5 15.5
E16.49 \ \ -10 15.5 15.5 15. 5
~ \ N 0 15.4 15.4 15. 4
w 15.49 F- M
£ o O s \ 10 - 15.2 15.2 15.2
2 \ S8m
€ 14.49 N = 20 15.1 15.1 15.1

[«b)
S \ 25 15.0 15.0 14.9
' \ \ 30 14.9 14.9 14.8
12.49 \ \ 40 14.7 14.7 14. 6
~ \
,E \ , 50 14.6 14.5 14. 4
-30 -10 10 30 50 70 60 14.3 14.3 14.1
Ambient Temperature [°’c] _ _ _ _
Note: Slanted line shows the range of the
rated ambient temperature.
() FHRIX R B IR R Y R~
14— BC—3213
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Model MMB50A-5
Temperature 25C

Item Inrush Current ZEAEBH Testing Circuitry Figure A

Object
Input
Current

\ WA A A A A A A\

[20A/div]

| ) AR AR A A A
° SAAAAAAAAAAAAAARA AN

[200V/div]

-50 0 50 100 150 200 -~ 250 300 350 400 450
Time

[mS]

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

@ 16.37 [A]

® 3.82 [A]

BC—-3213




—CO$EL

SEEH

Load.O% ——
Load 100 %

Model MMB50A-5
Dynamic Load Responce Temperature 25°C
Ttem B R NEE) Testing Circuitry Figure A
Object +12.0V3.00A
Input Volt. 100 V
Cycle 200 mS
Load Current

Load 0% «— L 4 T
Load 50 % I ,! I _
- e i"" o
- 1%- b
1" L
j
100 mV/div
10 nS/div
BC—-3213
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Load Current

Load_O% > L
Load 100 % -

Model MMB50A-5
Dynamic Load Responce Temperature 25°C
Item B ARFEE) Testing Circuitry Figure A
Object +12.0V1.50A
Input Volt. 100 V
Cycle 200 mS

Load 0% «— i g
Load 50 % L
e et S PRSI S M-[_\___\,*M
V}z
i |
100 mV/div
10 nS/div
BC—3213
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Model MMB50A-5
v Temperature 25C

Item Rise and Fall Time 32 kY. 3T YR Testing Circuitry  Figure A

Object +12.0V3.00A
1. Graph » Input Volt. 85 V

[ Load  50%
Output i
Voltage |-
f2v/divl |f
0

OQutput
Voltage

[2v/div]

0

[ Load 100%

Input
Voltage

0

[100V/DIV] r

Time (50mS/div] . Time [20mS/div]
2. Values [mS]
Load ime Td Tr ] Ts Th Tf
50 % 12.5 25.3 37.8 65.8 48.6
100 % 12.3 26.5 38.8 ©30.2 35.8
0% | o
Output L
Volt. 10% !
1L
] [
Toowt - — A T
olt. [
Td Tr I Th | Tf
Ll
. [
s I
[
—18— BC—3213
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Model MMB50A-5
Temperature 25°C

Item Rise and Fall Time 3tV . S F©ERH Testing Circuitry Figure A

Object +12.0V1.50A
1. Graph . Input Volt. 85 V

I Load  50% :
Output
Voltage |f
[2v/div] |r
0

Output
Voltage
[2v/div]
0
Input
Voltage |
[100v/DIV] |
Time (50mS/div]: B Time [20mS/div]
2. Values - (mS]
ime Td Tr Ts Th Tf
Load | :
50 % 5.8 27.0 32.8 57.8 56. 3
100 % 58 .| 283 34.0 33.9 36.2
90% t*
Output [
Volt. 10% {
|
[
WY
Th | Tf

19— BC—3213
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Model MMB50A-5
Ambient Temperature Drift
Item BRI EEE) Testing Circuitry Figure A
Object +12.0V3.00A
1. Graph ——A—— TInput Volt.85.0V |2. Values
e o — Input Volt. 100. OV -
v G Input Volt. 132. OV Input Volt. [Input Volt.|Input Volt.
< Temperature| 85.0(V]. | 100.0[V] | 132.0[V]
12.13 \‘ \ Output Output Output
12.11 N b\ [C] Volt. [VI1| Volt. [Vl Volt. [V]
o ’ N ~-20 12. 090 12. 090 12. 089
oo 12.09 |
8 \ -10 12. 085 12. 084 12. 084
S 12.07 \ﬂN \ 0 12.078 12.077 | 12.077
: : \
= \ 10 . 12. 070 12. 070 12. 070
2,12, 05 \
5 _ N\ N 20 12. 065 12. 065 12. 065
12.03 \ 25 12. 059 12. 059 12. 059
\ TG\E 30 12.053 12. 052 12. 052
12.01 e N
‘:I: N 40 12.034 12. 034 12. 034
0 30 0. 10 20 P 70 50 12. 022 12. 021 12. 021
60 12.011 12.011 12. 011
Ambient Temperature [C] - _ _ _
Load 100% -
Object +12V1.50A
1. Graph —2A———— Input Volt.85.0V |2. Values
--------- EF-------—- Input Volt. 100.0V| -
v T 1 - Input Volt. 132. OV Input Volt. [Input Volt.|Input Volt.
» N Temperature| 85.0[V] 100.0[v] | 132.0[V]
12.05 \ \
\ Qutput Output Qutput
X _ ,
12.03 N N [°C] Volt. [V1| Volt. [VI| Volt. [V]
© -20 12.010 12. 009 - 12. 009
5 -10 12. 006 12.006 | 12.006
2 .0 12. 002 12. 002 12.002
*é 10 11.996 11. 995 11. 995
§ 20 11.988 11.988 11. 988
25 11.983 11.983 11. 983
30 11.979 11.979 11. 979
40 11. 969 11. 969 11. 969
' 60 11.951 11. 950 11. 950
Ambient Temperature [°C] — — — —
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
FiakiNE- 101 s R I
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Model MMB50A-5
Minimum Input Voltage for Regulated Output Voltage
Item EELXal—Y gV EBE Testing Circuitry Figure A
Object |+12.0V3.00A
1. Graph - R Load 50% 2. Values
v & Load 100%
100. 0 Ambient Temp.| Load. 50% Load 100%
N Input,Volt. Input Volt.
\ [C] (vl (v]
80.0 \ 20 31.8 60. 8
-10 31.8 60. 8
& 0ol Ak A—pph—h—g 0 32.1 61. 4
:‘;’ 10 31.8 62. 4
8 . 20 31.8 61.9
E 40.0 \ \ 25 31.8 62.4
...... i.._[] e OO v g W . IO 3 p—i | 30 31.9 62.8
20.0 . 40 32.1 62.9
\ 50 32.0 64.2
i 60 33.4 64.8
0.0 — — —
-30 -10 _ 10 30 50 70
Ambient Temperature [C]
Object |+12V1.50A
—————————— - Load 50% 2. Values
V] A Load 100% |
100. 0 » Ambient Temp.| Load 50% Load 100%
N _ Input Volt. Input Volt.
0.0 \ - Il vl (v]
: \ -20 31.0 55.0
o \ < : -10 3L.3 55.0
& 60.0 \ P s i 0 30.3 55.0
G i N " 10 30.0 55. 1
é 0.0 20 30.0 56.90
g \ 25 30.3 56. 3
e £ = s M T N B2 20 30.0 56. 3
20.0 N 40 30. 4 57. 1
\ \ 50 30.0 57.1
60 30.2 58.0
0.0
-30 -10 10 30 50 70 - - -
Ambient Temperature
[C]
Note: Slanted line shows the range of the rated
ambient temperature.
(VD) L B BB B AP 2R T,
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Model MMB50A-5
Ripple Voltage (by Ambient Temp.)
Item Vo ZVEE (BBERERME) Testing Circuitry Figure A
Object +12.0V3.00A
1. Graph e B Load  50% 2.Values
' —_— A
[aV] Load 100%
Load _ 50% Load 100%
150 .
Ambient Temp. [Ripple Output |Ripple Output
[C] Volt. [mV] Volt. [mV]
125 20 10 20
iOO -10 10 20
?’:f 0 5 15
= . 10 5 15
—
@ 20 5 10
B 25 5 10
- 30 5 10
o5 40 5 10
a—A_ N\ 50 5 10
LT g BN D 60 5 10
-0 -10 10 30 50 70 — - —~
Ambient Temperature °cl
Input Volt. 100 V R
Object +12V1.50A
1. Graph e Load 50% 2 .Values
——A—— Load 100% -
Load 50% Load 100%
150 .
Ambient Temp. [Ripple Output |Ripple Output
125 [C] Volt. [mV] Volt. [mV]
- =20 10 25
-10 10 20
o 100
& 0 5 15
= 10 5 15
2 15 = —
k) 20 5 10
a 25 5 10
= 50
o 30 5 10
o5 40 5 10
A s \ 50 5 10
I I - o 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..
(E)%ﬁﬁﬁ:’%)ﬁ@?ﬂgﬁlﬁéﬁ?o
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Model MMB50A-5
Temperature 25 °C
Ttem Time Lapse Drift ®FF KU 7 b Testing Circuitry Figure A
Object +12.0V3.00A
1. Graph 2 .Values
[v]
Time since Output
12.12 :
start Voltage
1210 [H) V]
0.0 12.061
& 12.08 0.5 12. 051
-
E 12.06 1.0 12.051
- 2.0 12.051
=
g 12.04 3.0 12. 051
e 4.0 12.051
12.02
5.0 12.051
12.00 6.0 12.051
. = 7.0 12.051
Time
(H]
Input Volt. 100. OV
Load 100% -
Object +12V1.50A
1. Graph 2. Values
[v] -
Time since Output
12.06 :
. start Voltage
12.04 (H] vl
0.0 11.993
& 12.02 0.5 11.989
-
';‘ 12. 00 - -1.0 11.989
2 2.0 11.989
5 11.98 3.0 11.989
o
11.96 4.0 11.989
5.0 11.988
11. 9‘1 6.0 11.988
o L _ 7.0 11.988
0 2 3 4 5 6 10 8.0 11.988
Time
Input Volt.  100.0QV (]
Load 100%
—93— BC—3213
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Model MMB50A-5

Ttem Output Voltage Accuracy EEBERE Testing Circuitry Figure A

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 : -10~50 C

Input Voltage: 85.0~132.0 V

Load Current ( AVR 1) : 0.00~3.00 A

(AVR 2) : 0.00~1.50 A

* ‘Output Voltage Accuracy = * (Maximum of Output Voltage — Minimum of Output Voltage), 2

Voltage Accuracy
* OQutput Voltage Accuracy (Ration) = X100

Rated Output Voltage

EEERE

FERRE, ANBE, AfE TRARANT, ERCRB SR LEOBNBEOKBZ VS,
EEREE -10~50 C

ANEE : 85.0~132.0 V
BAREM AR 1) 0.00~3.00 A .
(AVR 2) 0.00~1.50 A
* EBRERE (EHE) = + (HHBEORBE—HHEEDFERE /2

ENME
sk R > e X
EBEERE (8% Wt T 100
Object +12.0V3.00A B
Item & Temperature | Input . Output Qutput Output Voltagq Output Voltage
[C] Voltage [V]| Current [A]| Voltage [V]| Accuracy [mV] Accuracy(Ration) [¥]
Maximum Voltage | -- - -10 132.0 0. 00. - 12.094 4
Minimum Voltage 50 132.0 | -3.00 12.019 +38 0.4
Object +12V1.50A
Item Temperature | Input Output OQutput Output Voltagq Output Voltage
[*C] | Voltage [V]| Current [A]| Voltage [V] | Accuracy [mV] Accuracy(Ration) [%]
Maximum Voltage -10 100.0 0.00 12. 012
Minimum Voltage 50 132.0 1. 50 11. 959 27 0.3

o4 , BC—3213
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Model MMB50A-5
Item Condensation FEERHHE Testing Circuitry Figure A
Object |[+12.0V3A

1. Cohdensatidn test

1. HESERR
AN EG-RET, HEET—1 0 CIKAHLTHE, M 1RENZICERE SRV EHL,
%ﬁzst‘ﬁ§40%mo%ﬁmﬁ%%§éﬁ\%@%ﬁ%%ﬁ@%ﬁ&ﬁwcﬁﬁ@tw

Testing procedure is as follows. .
@ Keeping and cooling the unit in a tank at —10C for an hour with the inbut 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 ERERT B,
2. Values -
Item Data Testing Conditions
Qutput Voltage 12. 06 Input Volt:: 100V, Load Current:3A
Line Regulation [mV] 1 Input Volt.: 85~132V, Load Current:3A
Load Regulation [mV] 8 Input Volt.: 100V, Load Current:0~3A

BC—-—3213
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Model MMB50A-5

Item Condensation RS

Testing Circuitry Figure A

Object |+12.0V3A

1. Condensatioh test

1. HRHERAR

Testing procedure is as follows.
@ Keeping and cooling the unit in a tank at -10°C for an hour with the inigut 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 EPoIREBT, HEET—1 0 CIKHAL TRE, M 1IKRHRICERME»LIRYHL,
ER25C, BEAO%RHORBIIBEHESE., TOBRN/FEOREEZITV, EFOZ2W

ZLEHERT D,
2. Values _.
Item Data Testing Conditions
Output Voltage [V] 11. 987 Input Volt:: 100V, Load Current:3A
Line Regulation [mV] 1 Input Volt.: 85~132V, Load Current:3A
Load Regulation [mV] 7 Input Volt.: 100V, Load Current:0~3A

—96— - BC—-—3213
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Model MMB50A-5
. Temperature 25C
Item Leakage Current URIRE 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 0.19
(B) IEC60950  0-12 0.14 0.19 BHAHOFTARICOWTEIE L, 0
REWHFZIRRBRBEME 5,
Leakage Current [mA]
Standards |Input Volt.|Input Volt.|Input Volt.
170 [Vl | 230 V] |264 [V]
(B) IEC60950 — — '—
o7 BC—3213
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Model MMB50A-5
Conducted Emission
Item HEmTERE Testing Circuitry Figure D
Object
1. Graph'»
Remarks
Input Volt. 120 V
Load 100 %
Note: Slanted line shows the range of Tolerance.
F) BRI REE T,
NO Sta_ndards Standard{ Frequency |[Tolerance
Complied|  [MHz] [dB/ V]
(dB/ u V]
1 |FCC class A 0.45~1.6 60 60
: . 1.6~30 69.5 |
2 [FCC class B | () | 0.45~30 48 50 FCC class B
3 |VCCI class A 0.16~0.5 | 7 S
0.5~30 73 40 ; n
0.15~0.5 66-56 [ in
4 |VCCI class B 0.5~5 56 - 30
5~30 60 f
5 |CISPR Pub. 22 0.15~0.5 (& 20
class A 0.5~30 73 -0 M %xj
dB/ uV z
(EN55022) : éo” ]
6 |CISPR Pub.22| 0.15~0.5 | 66756 |
class B 0.5~5 56» 50 FCC class B
(EN55022) 5~30 60 '
7 @“il\ v
SR o G
. FaliAW
Fiy g Y
0 10M 20M 30M 40M 50M
' (Hz]
— 98— BC—3213
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Temperature Chamber
IR

I I | Electronic
Electronic Pover Supply o X Load
AC Power > Wilc Power Meter | | - )
> Rt BFEFERE Oscilloscope
Asél%palﬁy g?’]\'f '/7' gjj %+ ﬁtﬁm M " tyuga-7°

q

> Jb=razy b

>

Relay Unit

Figure A Data Acquisition/Control Unit
' 7S ERERYATA
: Adjustable
AC Input Line AC Voltmeter Power Supply ! DC Ammeter L Load
enmg | SREER P s E AR TEAR

. FG?
[M1ka | 1

1 ] R
~ Effective Value of Voltmeter
Effective value Leakage. Current EEEBEHE (v

g Voltmeter - Value [Al=
RAMEAERT e ‘ 1K [Q]
Figure B(DENTORI) -
: Adjustable
AC Input Line AC Voltmeter | Power Supply N DC Ammeter ~ Load
T S N - |- HRER EE T Rk

%1 °0F BY0T

]

0.022 u F£1. 0%
Effective value
L» Voltmeter
- REEE

-

Effective Value of Voltmeter
Leakage Current EERERHE
Value [A]= a

RBER 500 [Q]

(vl

Figure B (IEC60950)
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. Noi Adjustable
AC Input Line AC Yoltmeter N S?;‘Sl‘fator Power Supply b Am?ter — Load
AR ZRBEH R vy gl R ARG RELL
Digital
Voltmeter
7y IvEER
Figure C
"AC Input Line AC Voltmeter LISN ———— Power Supply p| Load
EER ST > EpmREse
A [  HRABR BHAT
| _s00m | S00mBL T
|
Spectrum Analyzer
AN INFATHIAY
. Figure D
RIN ' Pow’e”r‘ Supply Adjil,St?ible
- - - 0a
| J77VR > >
ACSlﬁ%wle; v At HEAER TEAR
ACZIE Jybo-2
FFT7+34%
............... > FFT Analyzer
Figure E

I
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