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T
100v
AN L \
Vi

V = Vm sin(wt)
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1
4 415/240V 1990
3 200V 200V
4 200V/100V v
3 200/100V 1980
2 100V
101V+ 6%(95 107V)
|
50Hz ( ) 60Hz
1
) (Hz) ) (Hz)
100/200 50/60 127/230 50
110/220 50 230/240 50
200/220 50 220 50
110/220 60 220 50
110/220 60 127/220 50
115/220/240 60 127/220/230 |50
220 50 220 50
220/230 50 220/230 50
115/230 50 220/230 50
220/240 50 220/230 50
220 50 220/230 50
115/230/240 50 220/230 50
127/220/230 |50 220 50
UAE 220/230/240 |50 127/220 50
127/220 50/60 120 60
220 50 120 / 240 |60
240/250 50 120/127/230 |60
240 50 127/220 60
220/230 50 220 50
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(Georg Simon Ohm)
(Henry Cavendish)
E=RI R; Q) I
I=E R E; V)
R=E LA Eem <R

R Re RL
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E=(R1+R2)l R2

E | | ER P Ri R
R |
E=R:1l1 ‘ 12
E=R:l> E

I=11+1>2

R2

I=E R1 E R
E=1 Ri1 Rz (RitR2)
R=R: Rz (Ri1+R2)
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(Electric power)|

electric energy

P = VI (W)

(W)

(VA)
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[ ]

resistance (Q) $ |:|
[ 1
[ 1
£ E6 E12 E24
20% 10% 50
E3 E192 E6 E12 E24 ” 10
11
10 1
[ 1 12
13
15 15
16
15 13
18
\A 4 - 20
I 22 22
22 24
4 )4( M ) 5 (1% 27 5(7)
33
56% 10° = 560 5% 33 36
33
39 39
1 10t |+ 1% 3
2 102 | + 2% 47
3 108 47 51
4 104 47 55
5 105 | + 0.5% 56
6 106 62
7 107 63 68
8 108 68 75
9 109 82 82
0 100 91
+ 5% E6 E12 E24
+ 10%
[ 1
1/16W 1/8W 1/4W 1/2W 1W 2W 4W 5W
(W) W=12R=V2/R
2
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(Capacitor)|

F pF uF
6.3V 10kV 2
1
1
1)
L
2)
3)
4)
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1F
[ ]
C
C=C1+C;
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p
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PN P N
(photo diode)
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(transistor)

[ ](Bipolar transistor)
P N
N NPN N P v
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FET]
=

FET( Field effect transistor FET
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/
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mm

Integrated Circuit IC

monolithic IC

Si
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operational amplifier

OoP
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1 ( )
2 ( )
3 ( )
( )
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R2=0 —O Vout
1 G:1+§—i
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180°
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2 (ON-OFF)

ON ON
0.2 0.8V | 10Q 1mS

DC oV 200Q 1mS "
0.2 0.8V | 10Q 1mS

DC/AC ov 0Q 10mS

AC100V

DC24V L
“C’_ .|. _,i:i; SR
- -

[

] PLCC )
- ) I
63:100\/ |7 M%?K ‘ DC24V
XK T
I I I
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AC SSR
DC/AC
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ON/OFF ON ------- '_
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FA

RS232C EIA-232-E
RS422 RS232C EIA-422-B
RS485 RS422 EIA-485
USB USBL.1
USB2.0
IEEE802.3
LAN
IEEE1394 IEEE1394
1
IEEE1284
SCSI( )
(Small Computer System
Interface)
GP-1B IEEE-488
RS232C

RS422 RS485 USB
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[ (simplex)]

[ (half duplex)]
Ethernet 10Base2 —

10Base5
RS485
[ (full duplex)]

L

t—|
Ethernet 10Base-T 100Base-TX

2
RS232C RS422
RS232C RS422 RS485
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(protocol)

LAN

1) BSC

2) HDLC(High-level Data Link Control)

3) TCP/IP (Transmission Control Protocol/Internet Protocol)

[ (non-procedural)]
ASCII /
CR(Caride Return ) ETX
CR
1) TTY ( teletype procedure)
2) X.28
/ (PAD)
(DTE) (DCE)
3)
RS232C RS422 RS485
RS232C RS422 RS485
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[ (start-stop synchronous communication)]

T FoSH4E9k W FaEY IJA
RE—FEwhk AbwFEw R

(asynchronous communication)

RS-232C
[ (SYNC synchronous communication)]
Ak At h
M Message N
SYN(SYNchronous idle ) j
[FHA3CF 1) —F 4w K
SYN
( )
[ (frame synchronization)]
Z Z
g Message g
(HDLC 01111110 )
HDLC
RS232C RS422 RS485
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. R .
0v"""“"““"""“""“"‘“H‘
1 to -
1)
150 115200 bps ( )
2)
[ 1[0 1101 1
1 1
1 0
0 1
3)
1
[ 1 [ I [
]
4)
ASCII
RS232C RS422 RS485
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RS232C

Rs232C |
DA
RS232C EI1A( ) 1969
1 1
USB
1)
1
2)
( )
3)
1 1
4) 15m 20K /
5) D-sub 25 9
[ ]
E1A232
(MAX3381/Vz=2.7V)
( 3K +15V  Oh +bV + 4V
7KQ ) 5V ol 15V
( ) Vo 25V
( Ro 3000
( ) lo 0.5A + 60mA
( dv/dt 30V/p S (250kbps/3k/1000p)
7KQ Rin 3 KQ 5 KQ
+ 15V(
(H 111)
+3V (H 0”)
3V (u 111 )
(“0M= = ON +15V  +5V 1.5V
( ) +5V  +3V +4V  +1.2V
+3V 3V +1.2V 1.2V
3V 5V 1.2V 4V
("17)= = OFF 5V 15V 1.5V
RS232C
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RS232C

IRS232C
D-sub 25 D-sub 9
25 9

1 CD
3 2 RD
2 3 SD
20 4 DTR
7 5 SG

6 DSR
4 7 RTS

8 CTS
22 9 RI(CI) ( )
1 FG

D-sub 25 D-sub 9

1 5
Rcoﬂoogooo)
0 9

E(IDERA Y - FIUL DR IORUSMERTE 2ES

RS232C
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RS232C

Rs232C |
L A B C L L D o

) ) 5 5 D SD ) D
ro < RD o <R ol < oRD o <5

RTS RTS RTS RTS RTS RTS

sk LeleTs crs—><Jers ms?zg CTS

DTR DTR DTR DTR DTR DTR

psRed  Lolpsr psR—<_lpsk DSR DSR
SG SG 6 S6 SG SG SG SG
A) 3 ( 1)
B) 3 ( 2)
C) 7 ( 1)

RS232C
D) 7 ( 2)
RS232C
(RTS) (CTS) RTS/CTS
RTS RTS DTR
DTR CTS
RS232C
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RS232C

RS232C +15V 20kbit/sec 15m
/ / IC
RS232C (20k ) (15m)
FTK9/TMH9
1
TMH9  FTK9 0.14mm2 145Q /km
RS232C
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RS422

RS232C
N
RS232C
1) ( )
2 ( )
RS232C
2)
( )
3)
1 1 1 10
RS485
4) 1200m
5) 1.2m  10M /  1.2km 100k /
6)
6V
2V
40mA
4KQ
0.2 +0.2V
+ 12V

RS232C RS485
USB
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RS232C
N N
RS232C
1) ( )
2 ( )
RS232C
2)
(110Q) ( )
3)
N N
32 32
4)
RS422/485
5) 1200m
6) 1.2m  10M /  1.2km 100k
7)
Y
2V
60mMA
4KQ
0.2 +0.2V
+ 12V
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USB

Universal Serial Bus

(RS232C RS422/485)

( )
1)
6
127( ) USB
2)
1 4
1 Vce
2 D
3 D
4
3)
5V + 5% 1
500mA 5A
4)
5m( ) 3m( )
5)
USB1.1 1.5Mbps 12Mbps
USB2.0 480Mbps
6)
Min Max
“Lr VoL RL=1.5KQ 0.3 \Y/
“H” VoH R =15KQ 2.8 3.6 Vv
ViN 1(D+)-(D-)I 0.2 \Y
Vem | Vot 0.8 2.5 \V
Vsk 0.8 2.0 V
7)
1ms
RS232C RS422 RS485
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] DC5 24V
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DC5 24V
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