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Model MMC50A-2
Temperature 25°C
Iten Line Regulation #AIAHZEE) Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph = Load 50% 2. Values
A Load 100%
V] Input Load 50% | Load 100%
sk ] Voltage Output Volt. | Output Volt.
) (vl vl [v]
5. 110 75 5. 060 5. 054
80 5. 060 5. 055
® 5. 090 85 5. 060 5.055
8 - o0 90 5. 060 5. 055
2 B5- NG T B B N\ ] 100 5. 060 5. 055
G505 AR S A A D 110 5. 060 5. 055
ég 120 5.061 5. 055
5. 030 132 5. 060 5. 055
140 5. 061 5. 055
5. 010 — — —
0 =55 — - -
0 90 110 130 150 _ _ —
Input Voltage vl
Object +15.0V1.20A
1. Graph =) Load 50% 2. Values
V] A Load 100%
Input Load 50% | Load 100%
15.24 Voltage Output Volt. | Output Volt.
(V] [v] [v]
15, 14 o N 75 14. 898 14. 875
vvvv 80 14. 899 14. 874
15. 04
% 85 14. 900 14. 874
= 14,94 90 14. 900 14.873
= 2 g, g NN o PSRN g OO g IO I |
- R, Py 100 14. 900 14.873
al4.84 110 14. 900 14. 873
S 120 14. 900 14.873
14. 74
132 14. 900 14. 872
14. 64 140 14. 900 14. 872
o Ty — — -
0 90 110 130 150
Input Voltage V] - - -
Note: Slanted line shows the range of the
rated input voltage.
() #HR T ER AN BERR L =T,

BC—-3245
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Model MMC50A-2

Temperature 25C
Item Line Regulation BAYASNEE) Testing Circuitry Figure A

Object -15.0V0.50A

1. Graph = Load 50% 2. Values
A Load 100%
vl Input Load 50% | Load  100%
_14. 550 ' Voltage OQutput Volt. | Qutput Volt.
. U T N . S q s [V] [V] [V]
14570 \ 75 ~14. 626 -14. 616
| | \\\ 80 ~14.627 ~14.614
L 14590 fo e _—— 85 ~14.628 -14. 614
8 o oY N ‘ 90 -14.628 -14. 613
—~ -14. 610 \\,
>O 7oAy oy ay pany N A 100 _14. 628 _14. 613
5 14630 | B8 D [3",A\}g_"£] 110 ~14.629 -14. 612
E < 120 ~14.629 -14. 612
~14.650 | \ S 132 ~14.629 -14. 612
- N R | 140 ~14. 629 -14. 612
-14.670 |- e R
L \
oL,

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 ER AN BEREREZ T,

g BC—-3245
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Model MMC50A-2
Temperature 25T
Item Efficiency %h& Testing Circuitry Figure A
Object
1. Graph e i Load 50% 2. Values
(%] ——A——  Load 100% .
86 Input Load 50% Load 100%
Voltage Efficiency Efficiency
82 \ (vl (%] %]
[ 75 67.2 66. 1
8 N A 80 67.6 67.0
\
> 85 67.6 67.5
274 X
5 90 67.6 67.9
S 70 100 67.2 68. 4
3 I N U W S N S 110 66.9 68. 6
=\ TrrBeeg N 120 66.2 68.8
NG =t 132 65.3 68.8
62 | Nt 140 64.7 68.7
i N\ Q
o g ' 3
0 80 90 100 110 120 130 140 150
Input Voltage
vl
Note: Slanted line shows the range of the rated
input voltage.
E)RHRIZEB AN BERLEEZ T,
g BC—-3245
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Note: Slanted

input voltage.

(E)RHRITERANBERE L RT,

Input Voltage
(vl

line shows the range of the rated

Model MMC50A-2
Power Factor (by Input Voltage) Temperature 25°C
Ttem HhE (AHBERMN) Testing Circuitry Figure A
Object
1. Graph 3 load 50% 2. Values
——A——  load 100%
1. 00 Input load 50% load 100%
- Voltage Power Factor | Power Factor
75 0.57 0.59
0.80 80 0.55 0.57
8 e 85 0.54 0. 56
? 90 0.54 0. 56
0. 70
" 100 0.52 0.54
E 110 0.51 0.53
0. 60
et s e
------------ A : :
0.50 & ‘\H 140 0.49 0. 50
0 htg'
0 ) 80 90 100 110 120 130 140 150

BC—3245
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Model MMC50A-2
Temperature 25C
Ttem Hold-Up Time HH /4R Testing Circuitry  Figure A
Object +5.0V5.00A
1. Graph e Load  50% 2. Values
~~~~~~~~~ o S Load 100%
[mS] Input Load  50% Load 100%
1000 —— Voltage | Hold-Up Time | Hold-Up Time
F [v] [xs] [nS]
[ \ 75 34 23
o N p 80 41 28
. 100 /’\//i/f ) _— 85 48 33
g o \ g : 90 55 38
=) A/;_ j ik oo N 100 71 50
S SRR 110 89 64
2 ok S \ 120 109 79
F = 132 136 99
N N 140 155 114
1 Ly i | i
0 80 90 100 110 120 130 140 150
Input Voltage Iv]
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.
HRRR R L 12, ASTEEN O HAEEM,
EEEREORBEELZRFLTVWDILIAET
D,
() #RITEBA NI BERBAZ T T,
—5— BC—3245
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Model MMC50A-2

Item Hold-Up Time 4R FFER

Temperature

25C

Testing Circuitry Figure A

Object +15.0V1.20A

1. Graph —_— A Load 50% 2. Values
--------- o T Load 100%
[mS] Input Load 50% | Load 100%
1000 e X Voltage |Hold~Up Time | Hold-lp Time
\\ N (vl (mS] [mS]
N T A N N 75 37 27
R " e 80 43 39
o 100 o N .y 85 49 37
E \m___._/_ﬁ ik 90 56 43
zl)n uﬂ' o HNT 100 71 55
= A G S R S S B 110 87 68
= 10 ¢ : 120 106 83
\\ _____________ 132 131 103
AN 140 148 118
1 __(’l i
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.
HARRERFRET & 13, ASTBIERTH O HABEMN.
EBEREOBBRHBEALZRELTWVWDILIAET
DR,
() BHRRIZERA I BESREEHE T,
BC—3245
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Model MMC50A-2
Temperature 25C
Item Hold-Up Time HHFREFRERE Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph S Load  50% 2. Values
fffffffff £ Load 100%
[mS] Input Load 50% Load 100%
1000 — v Voltage Hold-Up Time | Hold-Up Time
- \ [v] [1S] [mS]
N \ 75 44 28
N 80 49 33
2 100 N %Hﬁ 85 55 38
s AL = 8 90 61 44
$ - £\ 100 75 56
= N 110 90 69
2 10 S X 120 106 84
\‘\ 132 128 105
\ 140 144 119
L
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.
H AR REREE &0 X AN EBEWH» b HABEMR,
EEBEREORBRIMELZRELTNDLIAET
DRFH,
() BRITERA S BEREEHEZ R
—7— BC—3245
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Model MMC50A-2
Instantaneous Interruption Compensation
Item BRREERE Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph —A——— Input Volt. 85V 2. Values
********* - Input Volt. 100V
S ,,,,,,,,O S
(uS] Input Volt. 132V Load Curre—|Input Volt.|Input Volt. |Input Volt.
1000 - _ 5 nt [A] 85[V] 100[V] 132[V]
[ - ot Time [nS]
/ / 0.0 - - =
o S / 0.8 61 90 173
g T,
& 100 — S S "é‘-—O 1.6 52 79 153
g — ¢ B e = 4 ya 2.4 45 69 135
b [ A B0 3.2 39 61 121
0 F<hy/ iy A
g ’ .= 4.0 36 54 109
8 4.8 31 49 102
© 10 y y
2 / / 50 30 48 97
g / / 5.5 29 46 95
8 V2 — — — —
o
3 ! — _ — —
172}
S
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.

BRRHEERIER R & 13, MBS E BN B D Bk #5
EREF LTV 2 BRREEREZV D,
() BT ER AR BEFEE 2R T,

g BC—3245
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Model MMC50A—-2
Instantaneous Interruption Compensation
Item BERHE B FE Testing Circuitry Figure A
Object +15.0V1.20A
1. Graph ———A——— Input Volt. 85V 2. Values
********* E---—--—- Input Volt. 100V
JR— ,,,,,,,,OW S
[S] Input Volt. 132V Load Curre—{Input Volt.|Input Volt. |Input Volt.
1000 _ . nt [A] 85[V] 100[V] 132[V]
/ Time [nS]
R S // 0' 00 —_— —_ —
. & / 0.20 64 90 162
E | T O
SO0k O _ _/ﬁl} vvvvvv . 0.40 54 78 142
8 S i = et 1 ..:,_____/I 0.60 48 70 130
= — K - 0.80 44 64 121
0 P
§ , 1.00 39 57 112
g 1.20 36 54 104
S 10 5
9 / 1.32 31 51 97
o - / - - - -
g / - = - -
=
3 ! _ — _ _
[75]
a1

0 0.2 0.4 0.6 0.8 1 1.2 1.4
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.

BRRHE BARFRRE] & 13, HAOBEEEERE OHAREEH
EREF L TW2REEERZ V),
() BRITER A EREE 2~

_g— BC—3245
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Model MMC50A-2
Instantaneous Interruption Compensation
Ttem PR E R Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph ——2A—— Input Volt. 85V 2. Values
-------- fF-------- Input Volt. 100V
,,,,,,,,,,,,,,,,, e.m.__,__,,.,,d,,,,
(mS] Input Volt. 132V Load Curre-|Input Volt. [Input Volt. [Input Volt.
1000 ————————— — - nt [A] 85[V] 100([V] 132[V]
;:A = & : "m””m{‘wmm” Time [mS]
- e 0 — — —
o / 0. 08 54 80 140
E 100 Gi~~o e SN A é\ o 0.16 49 67 124
g — P = s £ e — |£{ 0.24 492 62 115
ord L= —Ape - e o el =3 BTN ._..,Eﬂ-v——-
p= e R 0.32 38 56 111
g L o 0. 40 35 55 105
Q 7
8 0.48 32 53 103
@ / 0.50 31 52 102
§ - i 0.55 30 51 100
J S S S — 74— - = - -
5]
3 ! _ — _ —
I
0 0.2 0.4 0.6
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.

BHRHEEAREERR L 13, HABESEBEREOFEH
ERFEL OO SREEERMEZV I,
() ARITERATT BEREEEZ <7,

—10— BC—-3245
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Model MMC50A-2
Temperature 25C
Item Load Regulation EfY% Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph —2&—— Input Volt. 85 V |2. Values
""""" B------  Input Volt.100 V
AAAAAAAAAAAAAAAAAA O Input Volt.132 V Input Volt. | Input Volt. | Input Volt.
[v] ‘ J Load Current 85[V] 100{V] 132[V]
B, 200 o N § Output Output Output
[A] Volt. [V1| Volt. [V]| Volt. [V]
| | SN 0.00 | 5.065 | 5.0 | 5.066
o 5.120 0.80 5. 064 5. 064 5. 064
& ] 1.60 5. 062 5. 062 5. 062
.0 5.080 2.40 5. 060 5. 061 5. 060
+
é 5. 040 3.20 5.059 5. 059 5. 059
3 4.00 5.057 5. 057 5. 057
5.000 4. 80 5. 055 5. 055 5. 055
S L — N o T am et | s
o L R LN — — — —
0 2 4 6
Load Current [A]
Object +15.0V1.20A
1. Graph —— A Input Volt. 85V |2- Values
,,,,,,,,, B Input Volt.100 V
———-0~——— Input Volt.132 V Input Volt. | Input Volt. [ Input Volt.
[v] : Load Current| 85[V] 100[V] 132[V]
15. 60 - s Output Output Output
S S R [A] Volt. [VI| Volt. [VI| Volt. [V]
el I D N 0.00 | 14929 | 14.930 | 14.930
ook oo N 0.20 14.917 14.918 14.918
o 19 \
] : e 0.40 [ 14.909 14.910 | 14.910
©15.00 | : 0.60 14. 902 14. 902 14. 902
b= 14.80 ' \ a8 0.80 14. 894 14. 894 14. 894
2 14 NS
g 1.00 14. 885 14. 886 14. 886
14. 60 N 1.20 14. 877 14. 878 14. 878
1 1.32 14. 872 14. 872 14. 873
14, 40 \ = _ _ —
T~ . ; ..
0 i i - - - -
0 0.5 1 1.5
Load Current [A]
Note: Slanted line shows the range of the rated
load current. ’
PR .i E mﬁ@%ﬁ“g‘n
11— BC—3245
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Model MMC50A-2
Temperature 25C
Item Load Regulation BHHIARTES Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph —2&A—— Input Volt. 85V |2. Values
******** B Input Volt. 100V
e IHDUt VOIt 132V Input Volt. Input Volt. Input VOlt.
[v] Load Current | 85[V] 100Vl | 132[V]
-14. 490 b Output Output Output
14,530 \ [A] Volt. [V]| Volt. [VI| Volt. [V]
) . 0.00 -14. 639 —14. 640 -14. 640
14,570 0.08 | -14.636 | -14.637 | -14.637
:’:30 b 0.16 -14.634 —-14.634 -14. 635
§ -14.610 0.24 ~-14. 631 -14.632 -14. 632
I 650H——B'—*ﬂ"‘“ - . 0.32 -14.628 | -14.628 | -14.628
5 7 0. 40 -14. 624 —14.624 -14. 624
14 6% \ 0.48 | -14.620 | -14.620 | -14.620
\ 0.50 | -14.617 | -14.618 | -14.618
-14.730 |- \ 0.55 -14.614 | -14.615 | -14.615
0 T — - - ~
0 0.2 0.4 0.6
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() RTEBRATERBEAZRT,
BC—-3245
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Model MMC50A-2
Ripple Voltage(by Load Current) Temperature 25°C
Item Y v P NVEIE (AR BT Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph G- Input Volt. 85V |2 .Values
[mV] —2A— Input Volt. 132V
150 Input Volt. Input Volt.
\ Load Current 85 [V] 132 [V]
125 Ripple Output |Ripple Output
[A] Volt. [mV] Volt. [mV]
0.0 5 5
5101 \ 0.8 5 5
s
= 1.6 5 5
= -
o 7 \ 2.4 5 5
g 3.2 5 5
U \ 4.0 5 5
4.8 10 10
25 [ 5.0 10 10
_ _ - 2 5.5 10 10
0 [ ) 1§ [ g L= _ _ _
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.
VyZNBEIR, TRp—pfETHERS,
() SHRIXER AR ERERZ =T,
T1: Due to AC Input Line
AF AR
T2: Due to_Switching
MyFrT A#A
—<—T2
Ripple [mVp—p]
ik
‘ | | "
Tl
Fig. Complex Ripple Wave Form
B Uy NI
—13— BC—3245
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Model MMC50A-2
Ripple Voltage(by Load Current) Temperature 25C
Ttem Y v I NVEE (AR EREHE) Testing Circuitry  Figure A
Object +15.0V1.20A
1. Graph e Input Volt. 85V |2.Values
(V] ——A——— Input Volt. 132V
150 Input Volt. Input Volt.
Load Current 85 [V] 132 [V]
125 L Ripple Output [Ripple Output
[A] Volt. [mV] Volt. [mV]
0.00 5 5
g 10 0.20 5 5
= 0. 40 5 5
o 0. 60 5 5
g 0. 80 5 5
= 50 1. 00 5 5
1.20 5 5
25 1.32 10 10
fravl Jravl [7.v} b7.v] f7an ] /w _ _ _
OEﬂ oY Yy I oy |- ) n § N _ — _
0 0.5 1 1.5 — — —
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 7ZNVEER., TRIp—pfETRENS,
(F) FHRITER AT EREEZ T,
T1: Due to AC Input Line
AR R
T2: Due to, Switching
MyFs )" B
< T2
Ripple [mVp—p]
Tl
Fig. Complex Ripple Wave Form
K Vo I NEFEEHR
—14— BC—3245
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Model MMC50A-2
Ripple Voltage (by Load Current) Temperature 25°C
Item U o INVBE (ARTERSME) Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph & Input Volt. 85V [2.Values
(mV] ——A— Input Volt. 132V
150 Input Volt. Input Volt.
Load Current 85 [V] 132 [V)
195 Ripple Output |Ripple Output
(A] Volt. [mV] Volt. [mV]
0.00 5 5
$ 10T 0.08 5 5
3 | 0.16 5 5
= 5t e = 0,24 : 5
E | 0.32 5 5
~= 50 } ,,,,,,,,,,,,,,,,,,, L 0. 40 5 5
| | | | 0.48 5 5
25 | § e 0. 50 5 5
| | 0. 55 5 5
0 A N — — —
0 0.2 0.4 0.6 — — —
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.

VyZVEEIX, TRp —pfETREINS,
() #FHRITERATENEE 2 R,

T1: Due to AC Input Line
AN A

T2: Due to Switching
MyFr)” B

<~ T2

Ripple [mVp—p] B 1 /L
T

D 1
"

Fig. Complex Ripple Wave Form
X Uy IEREEERK

15— BC-3245
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Model MMC50A-2
] Temperature 25°C
Item RippleNoise U w7V A X Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph e o NS Input Volt. 85V 2. Values
[mV] ——24——— Input Volt. 132V
200 ‘ . Input Volt. Input Volt.
- N Load current | 85 [V 132 (V]
180 \
| \ \ Ripple-Noise | Ripple—Noise
160 |- \ (A] (V] (V]
o b\ S — \ 0. 00 15 15
2 120 [N \ 0. 80 15 15
e L — \ 1. 60 15 15
|
4 100 N 2. 40 15 15
2 | N
g BN N 3.20 20 20
60 b N o N 4. 00 20 20
- N 4. 80 25 25
or 5. 00 25 25
\ ) m Ir. 2 5 ) -
04— R e 5. 50 25 25
0 I i o — —
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.
Vo7 n/) A%, TRp —pfETRENS,
) FRITER AR EREEZ =T,
T1: Due to AC Input Line
AR B
T2: Due to Switching
MyFvr A
Ripple—Noise
12 [(mVp—p]
WWWWM*%WW
L T1
Fig. Complex Ripple Wave Form
B )y AR
—16— BC—3245




—CO$EL

SEEH

Model MMC50A-2
‘ Temperature 25C
Item Ripple-Noise Yy 7N/ A X Testing Circuitry Figure A
Object +15.0V1.20A
1. Graph e EO— Input Volt. 85V 2. Values
[(mV] —&— Input Volt. 132V
200 < Input Volt. Input Volt.
180 . Load current 85 [V] 132 [V]
\ Ripple—Noise | Ripple—Noise
160 \ [A] [mV] [mV]
140 \ 0. 00 20 20
.029 120 B NI 0.20 20 20
2 \ 0. 40 25 25
T
2 100 \ 0. 60 25 30
o \
e 80 \ 0. 80 30 35
60 \ 1. 00 35 35
10 N 1.20 35 35
- A Ee - ey am 1.32 35 35
20€E B s A\
v _ — _
oL - - -
0 0.5 1 1.5 — — —
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.
Yo Zn)A4XZ, TRp —pfETREND,
() #HRIIERATNERGEE Y =T,
T1: Due to AC Input Line
AN A
T2: Due to Switching
MyFor A
Ripple-Noise
T2 (mVp—p]
L T1
<
Fig. Complex Ripple Wave Form
X Uy BRI
17— BC—3245
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Model MMC50A~2
] Temperature 25C
Item Ripple-Noise Y v 7N/ A X Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph = ¥ o IO Input Volt. 85V 2. Values
[mV] —2&——— Input Volt. 132V
200 Input Volt. Input Volt.
%0 A Load current 85 [V] 132 [V]
l \

v \ Ripple-Noise | Ripple—Noise
160 A [A] [uV] (V]
140 \ 0. 00 45 45

§ 190 \ 0.08 30 35

2 \ 0.16 30 35

L 100

% \ 0.24 30 35

B 80 ‘\ 0.32 30 35

[~
60 \ 0.40 30 35
20 \ 0.48 30 35

B - P R . A 0. 50 30 35
20 \ 0.55 30 35
0 JE— J— —
0 0.2 0.4 0.6 — — —
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.
VoI N)AXiE, TRp —pfETRENS,
) #RIX R AR BEREEE R T,
T1: Due to AC Input Line
ANrE R A
T2: Due to,Switching
AMyFsr” B
Ripple—Noise
T2 [mVp—p]
L T1
=
Fig. Complex Ripple Wave Form
K Vv AR
BC—3245
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Model MMC50A-2
Overcurrent Protection Temperature 25C
Item BB R Testing Circuitry Figure A
Object  |+5.0V5.00A
1. Graph Input Volt.85.0 V |2. Values
Input Volt.100.0 V
vl Input Volt.132.0 V
8.0 Input Volt.|Input Volt.|Input Volt.
Output 85.0[V] 100.0[V]|  132.0[V]
Voltage [Load Curr- |Load Curr—|Load Curr-
[Vl lent [A] lent [A] |ent [A]
6.0 N 5. 00 - — -
$ N 4.75 8. 899 8. 082 7.758
= N / 4.50 8. 666 7.832 7.580
~ 4.0 S 4.00 8.045 7.180 7.085
& | \\ 3.50 7. 985 7.315 7. 366
S ) 3.00 7.996 7.433 7.632
2.0 2.50 7.889 7. 480 7.848
// s 2.00 7. 696 7. 449 7.996
(" . 1.50 7. 401 7.334 8. 082
0.0 ' 1.00 6. 965 7.116 8.070
O e 0.50 | 6310 | 6.7%6 | 8.046
[A] 0. 00 6. 312 7. 060 10. 888
Object +15.0V1.20A
1. Graph Input Volt.85.0V | 2. Values
Input Volt.100.0 V
[v] Input Volt. 132.0V Input Volt.|Input Volt. |Input Volt.
20.0 Output 85. 0[V] 100.0[V]{ 132.0[V]
i Q Voltage |Load Curr— |Load Curr-|{Load Curr-—
N VI Jent [A] lent [A] lent [A]
15.0 N 15. 00 - - —
s | N 14.25 | 2.4% | 2.170 | 2.119
g 0 N 13.50 2. 444 2.194 2.164
2 10.0 - ‘ 12. 00 2. 481 2. 255 2. 266
] T 10. 50 2. 497 2. 301 2. 352
g 9.00 2. 488 2. 334 2.428
5.0 - | 7.50 2. 465 2. 350 2. 484
i 6. 00 2. 449 2. 354 2. 509
’__________...--—-‘“” 4.50 2.433 2. 354 2.526
0.0 — 3.00 2.416 2. 351 2.538
0 lLoad Current 2 ‘E‘A] 1.50 2. 409 2. 352 2. 542
Note: Slanted line shows the range of the rated 0. 00 0.572 0. 569 0.574
load current.
() SHRIXERARERFSEEEL =7,
—19— BC—-3245
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Model MMC50A-2
Overcurrent Protection Temperature 25C
Item WETRE Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph Input Volt.85 V [2. Values
Input Volt.100 V
v] Input Volt. 132 V
Input Volt.|Input Volt. [Input Volt.
20,0 Output 85[V] 100[V] 132[V]
Voltage |Load Curr— |Load Curr-|Load Curr-
e N vl ent [A] ent [A] (ent [A]
N -15.00 — — -
o -15.0 N e
8 N\ 7 -14.25 1. 44 1.28 1.27
E \ // -13.50 1.36 1.24 1. 22
o N | / '/ -12.00 1.26 1.17 1.1
g -10.0 / """""" -10. 50 1.17 1.1 1. 10
Y./ -9.00 1.09 1.04 1.03
/7 -7.50 1.01 0.96 0. 94
5.0 [ ) -6. 00 0.91 0.85 0.83
/ -4, 50 0.80 0.75 0.73
// ~3.00 0.70 0. 67 0. 65
0.0 /- L 1.50 0.63 0. 60 0.59
0 0.5 1 1.5 2
Load Current A 0.00 0.57 0.55 0.54
Note: Slanted line shows the range of the rated
load current.
() BRI ER AT EREHEEZ R
BC—-3245
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Model MMC50A-2
Overvoltage Protection
Item BEERE Testing Circuitry Figure A
Object 5.0V5.00A
1. Graph —a—— Input Volt.85 V |2. Values
--------- - Input Volt.100 V
———————————————— o Input Volt.132 V
vl Ambient Temp. |Input Volt.|Input Volt.|Input Volt.
| 85[V] 100[V] 132[V]
9.85 i \ \ [*C] Operating Point  [V]
\ \ -20 6. 43 6. 43 6. 39
8. 85 N N -10 6.38 6.37 6. 38
\ AV 0 6. 37 6. 37 6. 38
£ 7.85
g \ 10 6.37 6.37 6. 38
a ' )
w0 6.85 \ | \ 20 6.36 6. 32 6. 33
5 - : b 25 6. 36 6.37 6. 32
5 5.85 \ \ 30 6.37 6. 37 6. 33
5 | 40 6.31 6.32 6. 33
4.85 \ \ 50 6.31 6.31 6. 32
3 85 A \ 60 6. 30 6.32 6.27
L \ \ - - - -
-30 -10 10 30 50 70
Ambient Temperature [°C]

Note: Slanted line shows the range of the

rated ambient temperature.

() BRI BRR B R 2779

91— BC—3245
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Model MMC50A—2
Temperature 25C

Item Inrush Current ZEAER Testing Circuitry Figure A

Object
Input | {0
Current

VAVJV VJVAV VA AV VA '\V V VAV Vv JLV VIL v V'\ Vv VA v

[20A/div]

Input

AN

Awiyiwivl

NANAAN

Volt
e ATATARRATATATATATRVATATRVATATATARTRY
-50 0 50 180 150 200 250 300 350 400 450
Time
[mS]
Input Voltage 100V N y
Frequency 60 Hz
Load 100 % (:) ©)
Inrush Current
@ 28.00 [A]
® 3.60 [A] T
BC—3245
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SEEH

Load 100 %

Load 0% «—
Load 50 %

100 mV/div

Load Current

————————————

Load 0% «—

Input Volt. 100 Vv
Cycle 200 mS

Model MMC50A-2

Dynamic Load Responce Temperature 25C
Item BIATEE) Testing Circuitry Figure A
Object +5.0V5.00A

i

10 nS/div

_23;

BC—3245
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Model MMC50A-2
Dynamic Load Responce Temperature 25C
Item BHATRES Testing Circuitry Figure A
Object +15.0V1.20A
Input Volt. 100 V
Cycle 200 mS
Load Current
Load 0% «— L ]
Load 100 % L 1
*'”"L N
Load 0% «— I ]
Load 50 % L
" ]
100 mV/div
10 wS/div
—94— BC—3245
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TEEH

Model

MMC50A-2

Item

Dynamic Load Responce

B ARES)

Temperature

Testing Circuitry Figure A

25C

Object

-15.0V0.50A

Load 0%

Load 100 %

Input Volt. 100 V

Cycle 200 mS

Load Current

“——>

Load 0% <«—
Load 50 % L
-
1
100 mV/div
10 mS/div
BC—3245
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Model

MMC50A-2

Item Rise and Fall Time

S BV, ST YRR

Temperature

Testing Circuitry

25C

Figure A

Object
1. Graph

+5.0V5.00A

Input Volt. 85 V

[ Load 50%

Output
Voltage

(1V/div]

Output
Voltage

[1v/div]

0

Input
Voltage

0

(100v/DIV] f

NWMMM

Time [50mS/div] Time [20mS/div]
2. Values [mS]
ime Td Tr Ts Th T f
Load
50 % 6.8 19.3 26.0 50.3 55.3
100 % 6.8 24.5 31.3 35.0 33.1
Output & SR
Volt. i + _—
Input il R —
VOlt. Th Tf
—926— BC—3245
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Model MMC50A-2
Temperature 25T
Ttem Rise and Fall Time 3. EY ., ST Y8R Testing Circuitry Figure A
Object +15.0V1.20A
1. Graph Input Volt. 85 V
[ Load 50%
Output
Voltage
[2v/div]
0
Output
Voltage
[2v/div]
0
Input
Voltage
[100V/D1V]
Time [50mS/div] Time [20mS/div]
2. Values [mS]
ime Td Tr T s Th T f
Load
50 % 7.8 15.0 22.8 52.4 49.9
100 % 7.8 18.3 26.0 39.0 28.4
90% | -
Output 7 T """"""""""""""""""""""""
Volt. 10%
tus GEAIINL 11
olt. o
Td Tr :
Ts B
97— BC—3245
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SEEH

Model MMC50A-2
Temperature
Item Rise and Fall Time M EY ., 3T TV HEFH Testing Circuitry Figure A
Object —15.0V0.50A
1. Graph Input Volt. 85 V
LLoad 50%
Output
Voltage
[2v/div]
0
Output i
Voltage |r
[2v/divl ||
0
Input
Voltage
0 /\/’\’WV\M’_\,\M
[100v/D1V]
Time [50mS/div] Time [20mS/div]
2. Values [mS]
ime Td Tr Ts Th TIf
Load
50 % 9.3 15.0 24.3 51.6 80.9
100 % 9.3 16.5 25.8 40. 7 43. 4
Output
Volt.
Input
Volt.
BC—3245
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Model MMC50A-2
Ambient Temperature Drift
Item BB EEE) Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph — A — Input Volt.85.0V | 2. Values
,,,,,,,,, 0 Input Volt. 100. QV]
v O Input Volt. 132. 0V Tnput Volt. |Input Volt.|Input Volt.
Temperature| 85.0[V] 100.0(v] | 132.0[V]
e N Output Output | Output
5. 110 | i\ [C] Volt. (V]| Volt. [VI| Volt. [V]
o [ -20 5. 066 5. 065 5. 065
& 5.090 R e S S e .
8 -10 5.063 5.063 5. 064
S5.00 -\ 0 | 5.063 5.063 | 5.063
IO R O . . N 10 5. 059 5. 059 5. 060
5 3 20 5. 057 5. 056 5. 057
5.030 25 5.055 5. 056 5. 056
5.010 N 1 30 5.055 5. 055 5. 055
:I: 40 5.052 5.052 5. 052
0 30 o 10 P 50 p 50 5.048 5.049 5.049
60 5.046 5.046 5.046
Ambient Temperature [cl — — _ _
Load 100%
Object +15.0V1.20A
1. Graph —2&—— Input Volt.85.0V (2. Values
--------- E--------- Input Volt. 100. 0V]
vy T S Input Volt.132. 0V Input Volt. |Input Volt. |Input Volt.
Temperature| 85.0[V] 100.0[V] 132. 0[V]
15.03 . \\ Output Output Output
14. 99 : [C] Volt. [V]| Volt. [VI| Volt. [V]
© -20 14. 936 14. 936 14. 935
w 14. 95
s -10 14. 924 14. 923 14. 923
O 14,91 fdm o R e N 0 14.911 14.910 14. 910
*é 14.87 a: " 10 14. 899 14. 898 14. 898
g ------ 20 14. 887 14. 887 14. 886
14.83 25 14.881 14. 881 14. 880
14.79 : 30 14.874 14.873 14.873
,]: 40 14. 862 14. 862 14. 861
0_30 -10 10 30 50 70 50 14. 851 14. 850 14. 850
) 60 14. 838 14. 838 14. 837
Ambient Temperature [C] — — — —
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
5] _E Il £ TI %E’j—:\.—a—o
— 99— BC—3245
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Model MMC50A-2
Ambient Temperature Drift
Item BEIREEE) Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph 2 Input Volt. 85V [2. Values
********* B Input Volt. 100V
vl R Input Volt. 132V Input Volt. |Input Volt.|Input Volt.
: S— Temperature| 85[V] 100[V] 132[v]
-14.490 |- \ b Output Output Output
weol N [€] | Volt. [VI| Volt. [V]| Volt. [V]
-3 S 20 | -14.696 | -14.696 | -14.695
& 14,570 s 10 | -14.690 | -14.690 | -14.690
8 - N 0 -14. 679 -14.678 -14. 678
2 ~14. 610 \ | 10 -14.662 | -14.661 | -14.661
L ]
§—14. 650 | \ 20 14. 644 14.643 14. 642
3 - 95 | -14.631 | -14.630 | -14.630
14, 690 [ gyl LN 30 -14.617 -14.616 -14. 616
14,730 \ 40 -14. 595 -14.594 -14. 593
AL N _— 50 -14.573 -14.572 -14. 571
o L N 60 | -14.549 | -14.548 | -14.547
-30 -10 10 30 50 70 _ — — —
Ambient Temperature [l
Load ~ 100%
Note: Slanted line shows the range of the rated
ambient temperature.
(1) BRI ERE B R BE R 2 7R T,
—30— BC—3245
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Model MMC50A-2
Minimum Input Voltage for Regulated Output Voltage
Item BBV X¥alL—3 3 EBFE Testing Circuitry Figure A
Object |[+5.0V5.00A
1. Graph - £ Load 50% 2. Values
[v] 5 Load 100%
100.0 Ambient Temp.! Load 50% Load 100%
Input Volt. Input Volt.
\ [c v] [v]
80.0 20 49.0 54.0
N | -10 49.0 54.0
o ;
3 A . Ah—A N\ 10 48.0 52.9
> e g
- PR N = R R 20 47.0 53.0
2 0.0 N 25 47.0 53.0
--------------------------------------------- AN 30 46.8 52.8
20.0 \ 40 46.8 52.9
50 46.8 51.8
60 45.9 51.8
0.0 é i ' _ _ _
-30 -10 10 30 50 70
Ambient Temperature [cl
Object |+15.0V1.20A
—————————— &= Load 50% 2. Values
V] —2A———  Load 100%
100.0 \ Ambient Temp.| Load 50% Load 100%
\ ,,,,, \ ,,,,,,,,,, Input Volt. Input Volt.
vl [v]
80.0 [ c)
-20 50.0 54.0
. \ -10 49,0 53.0
g 60.0 0 49.0 53.0
= \
>O 513\5 E-\ S Z L_,é A N 10 47.9 52.8
i % R+ N 23 RS 22 U Y R R N
5ol N Be-gg- 20 48.0 52. 0
g = \ 25 48.0 52.0
X 30 47.8 51.8
20.0 A\ 10 47.0 52.0
,,,,,,,,,,,,,,,,,,,,,,,, 50 47.0 51.9
60 46. 8 51.8
0.0
-30 -10 10 30 50 70 - - -
Ambient Temperature
[C]
Note: Slanted line shows the range of the rated
ambient temperature.
() fHR L e A EREREE =T,
BC—3245
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Model MMC50A-2
Minimum Input Voltage for Regulated OQutput Voltage
Item BELXalL—Ya VEE Testing Circuitry Figure A
Object |-15.0V0.50A
1. Graph - o Load 50% 2. Values
[v] ——A———  Load 100%
100 ; - Ambient Temp.| Load 50% Load 100%
: ? N Input Volt. Input Volt
. N \ (el [v] [v]
\ ' —20 50.0 54.0
N A\ -10 49.0 53.0
% o . N 0 49.0 53. 0
3 AU N W U S WA | 10 47.9 52.8
s B e N 2 = 5 N2 s \\zz | 20 48.0 52.0
B \ ‘ 25 48.0 52.0
N \ ? 30 47.8 51.8
20 . ) 40 47.0 52.0
\ 50 47.0 51.9
) 60 46.8 51.8
0*30 -10 10 30 50 70 _ _ _

Ambient Temperature

(C]

Note: Slanted line shows the range of the rated

ambient temperature.

() BRI E R 8 PR B RS P & R T,

—39— BC—3245
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Model MMC50A-2
Ripple Voltage (by Ambient Temp.)
Item Vo 7VERE (BABEBRERM) Testing Circuitry Figure A
Object +5.0V5.00A
1. Graph - e Load 50% 2.Values
S —
(V] Load 100%
Load  50% Load 100%
150 .
\ Ambient Temp. Ripple Output |Ripple Output
[C] Volt. [mV] Volt. [mV]
125 e L e Y —20 10 20
100 -10 10 15
% 0 10 15
Jricy
5 10 5 10
= 15
o 20 5 10
BN 25 5 10
i 30 5 10
95 40 5 5
L £ 50 5 5
N A T 60 5 5
=30 -10 10 30 50 70 - — —
Ambient Temperature [C]
Input Volt. 85V
Object +15.0V1.20A
1. Graph . = I Load  50% 2.Values
——A——— Load 100%
[”;‘ég Load _ 50% | Load 100%
\ Ambient Temp. |Ripple Output (Ripple Output
195 [°C] Volt. [mV] Volt. [mV]
-20 10 15
-10 10 15
o 100
% 0 5 10
iy
ch NN 10 5 10
o 20 5 10
[=}
-5 U A U O S A 25 5 10
30 5 10
95 40 5 5
B5F i 50 5
. N ) 60 5
-30 ~10 10 30 50 70 — — —
Ambient Temperature
[C]
Input Volt. 85V
Note: Slanted line shows the range of the rated
ambient temperature.
() BT ER B IRERE S R,
93— BC-3245
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Model MMC50A-2
Ripple Voltage (by Ambient Temp.)
Item Vo ZNVERE (BRIBERME) Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph g Load  50% 2.Values
S N
(V] Load 100%
Load  50% Load 100%
150 .
Ambient Temp. [Ripple Output [Ripple Output
[C] Volt. [mV] Volt. [mV]
125 - -20 5 10
-10 5 10
§ 10 5 5
= 75 20 5 5
(]
.—&. 25 5 5
Z 50 30 5 5
40 5 5
9% 50 5 5
60 5 5
* = (7.0l [ M 7.x] (7.9l \ﬂ 0 _— _— =
0 L'J J\ L L= ) . § A '.H
-30 -10 10 30 50 70
Ambient Temperature
[C]
Input Volt. 85V
Note: Slanted line shows the range of the rated
ambient temperature.
() ST ERFERERE L2 =T,
BC—3245
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Model MMC50A-2
Temperature 25 C
Item Time Lapse Drift EEEFD 7 b Testing Circuitry  Figure A
Object +5.0V5.00A
1. Graph 2.Values
(V]
Time since Output
5.130
start Voltage
5.110 (H] A\
0.0 5. 059
& 5- 090 0.5 5. 057
+
;5 5. 070 1.0 5. 057
(SR SR SN SPUE SN S NN SR 2.0 5. 057
=
*5 5. 050 3.0 5. 057
© 4.0 5. 057
5.030
5.0 5. 057
5.010 6.0 5. 057
. ~ i 7.0 5. 057
0 2 3 4 5 6 7 8 10 8.0 5.057
Time
[H]
Input Volt. 100. OV
Load 100%
Object +15.0V1.20A
1. Graph 2 .Values
(V]
Time since Output
14.94
start Voltage
14.92 [H] (vl
0.0 14. 893
& 14.90 0.5 14. 866
iy
;o' 14.88 | 1.0 14. 866
& 2.0 14. 866
§ 14. 86 3.0 14. 866
14.84 4.0 14. 866
5.0 14. 866
14. 32_. 6.0 14. 866
0 T 7.0 14. 866
0 2 3 4 5 6 7 8 10 8.0 14. 866
Time
Input Volt.  100.0V (H]
Load 100%
BC—3245
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Model MMC50A-2
Temperature 25 C
Item Time Lapse Drift &R KV 7 b Testing Circuitry Figure A
Object -15.0V0.50A
1. Graph 2 .Values
(vl . .
Time since Output
start Voltage
‘14. 540 [H] [V]
0.0 -14. 640
-14. 560
0.5 -14. 602
o -14.580 } 1.0 ~-14. 600
g 2.0 ~14. 599
0 -14. 600 3.0 -14. 599
*é‘ £ 620 4.0 -14. 598
5° 5.0 -14. 598
-14. 640 6 0 _14. 598
7.0 -14. 598
-14. 660 8.0 -14. 597
0 T
0 1 2 3 4 5 6 7 8 9 10
5
e [
Input Volt. 100V
Load 100%
— 36— BC—3245
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SEEH

Model

MMC50A-2

Item

Qutput Voltage Accuracy EEEISE

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

Input Voltage :
Load Current (AVR 1) :
* Qutput Voltage Accuracy = * (Maximum of Output Voltage

* Qutput Voltage Accuracy (Ration) =

EBERE

: 0~50 C

85.0~132.0

v

0.75~5.00 A

(AVR 2) :

0.00~1.20 A

(AVR 3) :

0.00~0.50 A

— Minimum of Output Voltage) 2

Voltage Accuracy

Rated Output Voltage

X100

BERE. ANBE, AFERE TRAKRAT, AECEBS SR L EOHABEOEBZ V),
0~50 C
856.0~132.0 V

JE PR R BE
ASBIE

RIFEH (AR 1)
* EBENREE (XBiE)

0.75~5.00 A
* (HABEOKBME— HAHBEDOKIEE) /2

(AVR 2) :

0.00~1.20 A

(AVR 3) :

0.00~0.50 A

EEHE
* EEEREESE) =—(—— — X100
ERHHEE
Object +5.0V5.00A |
Item Temperature | Input Output OQutput Output Voltage | Output Voltage
[C] Voltage [V]| Current [A] | Voltage [V] | Accuracy [mV] Accuracy(Ration) [%]
Maximum Voltage 0 132.0 0. 750 5.072
Minimum Voltage 50 85.0 5. 000 5.048 12 +0.3
Object +15.0V1. 20A |
Item Temperature | Input Output Output Output Voltage | Output Voltage
[C] Voltage [V]| Current [A]| Voltage [V]| Accuracy [mV] Accuracy(Ration)[¥]
Maximum Voltage 0 100.0 0.00 14. 969
Minimum Voltage 50 132.0 1.20 14. 840 +65 0.5
Object —15.0V0. 50A |
Item Temperature | Input Output Output Output Voltage | Output Voltage
[C] Voltage [V]| Current [A]| Voltage [V]| Accuracy [mV] Accuracy(Ration) (%]
Maximum Voltage 0 100.0 0.00 -14. 692
Minimum Voltage 50 132.0 0.50 -14. 549 72 +0.5
BC—3245
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Model MMC50A-2
Item Condensation #EERESH Testing Circuitry Figure A
Object [+5.0V5.00A

1. Condensation test

1. HESERR
AN ZE - RET, HEIBET— 1 0 CITHHALTEE, 1 RFEZICERENSERY HL,
A2 5C, BE4 0% RIDREBIIBEHBRE SR, FOBRHNBHOREEZITV. BEEDORW

Testing procedure is as follows.

@ 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

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

ZLERERT D,
2. Values
Item Data Testing Conditions
Output Voltage [V] 5. 056 Input Volt.: 100V, Load Current:5A
Line Regulation [mV] 1 Input Volt.: 85~132V, Load Current:5A
Load Regulation [mV] 9 Input Volt.: 100V, Load Current:1~5A

—38— BC—3245
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Model MMC50A-2

Item Condensation HFEERFEME

Testing Circuitry Figure A

Object |+15.0V1.20A

1. Condensation test

1. EERHEAR

Testing procedure is as follows.
@ 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.
® Testing electrical characteristics of the unit to confirm there be no fault.

ANZ G- TORIET, ERET— 1 0CIcmALTHE, K1 RHRICERE,» LRV HL,
EiR2 5C. BE4 0% RHORBICB SRS E, TOBIMFEOREZITV, REOLY

L EMERT S,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 14. 873 Input Volt.: 100V, Load Current:1.2A
Line Regulation [mV] 1 Input Volt.: 85~132V, Load Current:1.2A
Load Regulation [mV] 49 Input Volt.: 100V, Load Current:0Q.0~1.2A

39— BC—3245
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Model MMC50A-2
Item Condensation #F&EAFIE Testing Circuitry Figure A
Object |-15.0V0.50A

1. Condensation test

1. HEESERAR
AN ZG o7 REEBT, HEET—1 0 CIZHHALTEE, M1 RERICEREE»STDHL,
B2 5C. BE40% RHOREBIZBEHEE I Y, FOBRNUFHEORAELZITV. BEDLWN

Testing procedure is as follows.
@ 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

25C and the humidity is 40%RH.

® Testing electrical characteristics of the unit to confirm there be no fault.

T LERERT B,
2. Values
Item Data Testing Conditions
Output Voltage [V] -14. 619 Input Volt.: 100V, Load Current:0.5A
Line Regulation [mV] 1 Input Volt.: 85~132V, Load Current:0.5A
Load Regulation [mV] 21 Input Volt.: 100V, Load Current:0.0~0.5A

40— BC—3245
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Model MMC50A—2
Temperature 25°C
Item Leakage Current iRIREM 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 [V1| 132 [V] input and by choosing the larger one.
(A) DENTORI 0.24 0.26 0.33
(B) IEC60950 0.22 0.27 0.33 RHAAOFEHICHOVWTHEL., 2D
RKEWHZRNEFRBEESL T 5,
Leakage Current [mA]
Standards Input Volt.|Input Volt.|Input Volt.
170 [v1 (230 [V] 264 [V]
(B) IEC60950 — — —
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Model MMC50A-2
Conducted Emission
Ttem Mo TEE Testing Circuitry Figure D
Object
1. Graph
Remarks
Input Volt. 120 V
Load 100 %
Note: Slanted line shows the range of Tolerance.
GE) FRIIHFREE T,
NO | Standards |Standard{ Frequency [Tolerance
Complied [MHz] [dB/u V]
[dB/ V]
L |FCC class A | () 0.45~1.6 60 70 _V‘\ T
1.6~30 69.5
2 |FcC class B 0. 45~30 48 60 FCC class A
"hTTY TN 787]
3 |VCCI class A 0.15~0.5 &
0.5~30 73 50 i
0.15~0.5 | 66-56
; |
4 |VCCI class B 0.5~5 56 40k _7 Ll
‘ : I
5~30 60 . “ e il
. | b N,
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