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-—- modem
RS-232
EIA
15.2.2
FreeBSD modem
15.2.2.1
nul I-modem RS-232
15.2.2.1.1 Null-modem
nul I-modem signal ground
nul I-modem DB-25 RS-232C
pin

Signal | Pin # Pin # | Signal

TxD 2 3 RxD

RxD 3 2 TxD

DTR 20 6 DSR

DSR 6 20 DTR

SG 7 7 SG

DCD 8 4 RTS

RTS 4 5 CTS

CTS 5 8 DCD
15.2.2.1.2 RS-232C

RS-232C modem

FreeBSD
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15.2.2.2
FreeBSD
FreeBSD
15.2.2.2.1
DB25 FreeBSD PC DB25  DB9
RJ-12 RJ-45
15.2.2.2.2
FreeBSD /dev
. /dev/ttyd/V N
. /dev/cuaa/V modem
/dev/ttyd0
/dev/ttydl
15.2.3
FreeBSD 4 MS-DOS COM1:, COM2:, COM3:  COM4:
FreeBSD dumb BocaBoard 1008 and 2016 Digiboard
Stallion Technologies COM
/sbin/dmesg sio
sio

# /sbin/dmesg | grep "sio”
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sio0 at Ox3f8-0x3ff irg 4 on isa

sio0:

type 16550A

siol at Ox2f8-0x2ff irg 3 on isa

siol:

type 16550A

sio2 at 0x3e8-0x3ef irg 5 on isa

sio2:

type 16550A

sio3 at 0x2e8-0x2ef irg 9 on isa

sio3:

device

device

device

device

15.2.4

Sio

type 16550A

sio0 at isa? port "10_COM1" tty irg 4 vector siointr
siol at isa? port "10_COM2" tty irg 3 vector siointr
sio2 at isa? port "10_COM3"™ tty irg 5 vector siointr
sio3 at isa? port "10_COM4"™ tty irg 9 vector siointr

sio

FreeBSD

device special files /dev
/dev/ttyd/VN (dial-in) /dev/cuaaV (call-out) FreeBSD
(/dev/ttyidV and /dev/cuaiON) (/dev/ttyld/V and
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/dev/cual0p)
CTS/RTS crtscts
termios, sio, and stty

15.2.4.1

FreeBSD 5.0 devfs

devfs  FreeBSD

/dev MAKEDEV shell
MAKEDEV com1 port 0 ,cd /dev, MAKEDEV
ttydo COM2: (port 1), MAKEDEV ttydl MAKEDEV

/dev/ttydV /dev/cuaaV, /dev/cuaiaV, /dev/cualal,

/dev/ttyldVN,  /dev/ttyidN

_ modem

crw-rw---- 1 uucp dialer 28,

crw-rw---- 1 uucp dialer 28,

crw-rw---- 1 uucp dialer 28,

uucp

15.2.5

ttydV( cuaah)

170

# stty -a -f /dev/ttydl

CLOCAL 8 XON/XOFF

/dev/cua*

129 Feb 15 14:38 /dev/cuaal

161 Feb 15 14:38 /dev/cuaial

193 Feb 15 14:38 /dev/cualal

initial state
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# stty -f /dev/ttyid5 clocal cs8 ixon ixoff

/etc/rc.serial

57600 bps

# stty -f /dev/ttyld5 57600

ttyd5

15.3

FreeBSD

15.3.1

UNIX

modem

PC

X Window System

FreeBSD

FreeBSD

. Dumb

. PCs

lock state ttyd5

57600 bps

root

FreeBSD

UNIX

xterm

FreeBSD

IBM PC  Macintosh
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15.3.1.1 Dumb
Dumb dumb
dumb Digital Equipment Corporation®s VT-100
Wyse®s WY-75 FreeBSD
15.3.1.2 PCs
dumb
dumb
FreeBSD
FreeBSD
15.3.1.3 X
X X
X X
15.3.2
FreeBSD
7 init init
/etc/ttys getty getty
FreeBSD root
1. /dev /etc/ttys
2. /usr/libexec/getty /etc/gettytab

getty
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3.
4 on
5. secure
6. init /etc/ttys
/etc/gettytab 2
getty gettytab getty
15.3.2.1 /etc/ttys
/etc/ttys FreeBSD
ttyv0
-ttys
/dev
FreeBSD ttyd0  ttyd3 /etc/tt
15-1. /etc/ttys
Wyse-50 Procomm
VT-100 2861BM PC /etc/ttys

ttyd1® */usr/libexec/getty std.38400"@ wy508 ond insecure®

ttyd5 "/usr/libexec/getty std.19200" vt100 on insecure

1] /dev

a getty Getty

getty getty getty
bps rate parity getty /etc/gettytab

/etc/gettytab

yS

std
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110 115200 bps std

Gettytab
/etc/ttys getty
Wyse-50 38400 bps 286 PC
19200bps
(3] tty
termcap
Wyse-50 Procomm 286 PC
VT-100
(4]
getty getty
(5 root
root
su
15.3.2.2 /etc/ttys
/etc/ttys SIGHUP
# kill -HUP 1
getty

15.3.3
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1
FreeBSD
FreeBSD
getty ps getty
# ps -axww]grep getty
getty ttydl
/etc/gettytab std.38400
22189 dl1 Is+ 0:00.03 /usr/libexec/getty std.38400 ttydl
getty /etc/ttys ttys
kill -HUP 1
5 « "
FreeBSD bps getty
getty /etc/ttys kill -HUP 1
3
“ halfduplex” “ local echo” “ full duplex”
15.4
FreeBSD modem
15.4.1 modem
modem modem RAM

10
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RS-232

modem

modem RAM DIP

modem

15.4.1.1 Modems

modem

e Transmitted Data (SD)

e Received Data (RD)

e Request to Send (RTS)

e Clear to Send (CTS)

e Data Set Ready (DSR)

e Data Terminal Ready (DTR)

e Carrier Detect (CD)

e Signal Ground (SG)

FreeBSD 2400bps RTS CTS

CcD DTR modem

unix FreeBSD
FreeBSD modem modem

modem  BBS

15.4.2

FreeBSD NS8250-, NS16450-, NS16550- NS16550A EIA RS-232C

8250 16450 16550 16

11
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16
16550A

16

15.4.3

init getty
modem /dev/ttyd0 ps ax
4850 ?? | 0:00.09 Zusr/libexec/getty V19200 ttydO
modem CD modem
getty Getty
Getty
getty
/ getty /usr/bin/login
shell
15.4.4
/etc FreeBSD
/etc/gettytab /usr/libexec/getty
/sbin/init tty getty
/etc/rc.serial
unix modem
eamcs

RS-232 modem
modem  V.32bis (14.4 Kbps) modem  19.2 Kbps RS-232

RS-232 2400 bps

12
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getty modem getty

enter

getty “ junk”

locked-speed

15.4.4.1 /etc/gettytab

/etc/gettytab getty termcap gettytab

15.4.4.1.1
modem
/etc/gettytab
15.4.4.1.2
/etc/gettytab getty modem
2400 bps  modem, D2400
#

# Fast dialup terminals, 2400/1200/300 rotary (can start either way)

D2400]d2400| Fast-Dial-2400:\

:nx=D1200:tc=2400-baud:

3|D1200|Fast-Dial-1200:\

:nx=D300:tc=1200-baud:

5]D300|Fast-Dial-300:\

:nx=D2400:tc=300-baud:

13
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modem /etc/gettytab

19.2 Kbps 14.4 Kbps  modem

# Additions for a V.32bis Modem

um]V300]High Speed Modem at 300,8-bit:\

:nx=V19200:tc=std.300:

un]V1200|High Speed Modem at 1200,8-bit:\

:nx=V300:tc=std.1200:

uo|V2400|High Speed Modem at 2400,8-bit:\

:nx=V1200:tc=std.2400:

up|V9600|High Speed Modem at 9600,8-bit:\

1nx=V2400:tc=std.9600:

uqVv19200]High Speed Modem at 19200,8-bit:\

:nx=V9600:tc=std.19200:

19.2 Kbps 9600 bps (for V.32), 2400 bps,
1200 bps, 300 bps, 19.2 Kbps nx= (* next table” )

tc= (“ table continuation” )

28.8 Kbps  modem 14 .4Kbps

19.2 Kbps modem 57.6 Kbps gettytab

# Additions for a V.32bis or V.34 Modem

14
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# Starting at 57.6 Kbps

vm|VH300|Very High Speed Modem at 300,8-bit:\

:nx=VH57600:tc=std.300:

vn|VH1200|Very High Speed Modem at 1200,8-bit:\

:nx=VH300:tc=std.1200:

vo|VH2400|Very High Speed Modem at 2400,8-bit:\

:nx=VH1200:tc=std.2400:

vp|VH9600|Very High Speed Modem at 9600,8-bit:\

:nx=VH2400:tc=std.9600:

vq|VH57600|Very High Speed Modem at 57600,8-bit:\

:nx=VH9600:tc=std.57600:

CPU 16550A
57.6 Kbps sio
15.4.4.2 /etc/ttys
/etc/ttys 15-1 modem

ttyd0 "/usr/libexec/getty xxx" dialup on

—ttyd0 /dev/ttyd0 getty
"/usr/libexec/getty xxx' init
dialup on, init
secure ( )

15
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vt102
VT102
/etc/ttys init HUP
# kill -HUP 1
init modem
15.4.4.2.1
ttys getty

19.2kbps  modem ttys

ttyd0  "/usr/libexec/getty std.19200" dialup on

modem std. speed
std.19200 /etc/gettytab
15.4.4.2.2
ttys /etc/gettytab
auto-baud 19.2 Kbps modem
ttys

ttyd0 "/usr/libexec/getty V19200" dialup on

15.4.4.3 /etc/rc.serial

modem V.32, V.32bis, V.34 modems (RTS/CTS)

/etc/rc.serial stty

#1%s (COM2:) termios crtscts

/etc/rc.serial

16



FreeBSD

# Serial port initial configuration

stty -f /dev/ttyidl crtscts

stty -f /dev/cuaiOl crtscts

15.4.5 Modem

modem RAM
modem getty

modem RAM
e (D asserted when connected
e DTR asserted for operation; dropping DTR hangs up line and resets modem
e CTS transmitted data flow control
e Disable XON/XOFF flow control
e RTS received data flow control
e Quiet mode (no result codes)
e No command echo

modem DIP

USRobotics Sportster 14,400 modem

ATZ

AT&C1&D2&H1&10&R2&W

modem V.42bis MNP5

USR Sportster 14,400 modem DIP

e Switch 1: UP -- DTR Normal
e Switch 2: Do not care (Verbal Result Codes/Numeric Result Codes)

e Switch 3: UP -- Suppress Result Codes

17
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e Switch 4: DOWN -- No echo, offline commands

e Switch 5: UP -- Auto Answer

e Switch 6: UP -- Carrier Detect Normal

e Switch 7: UP -- Load NVRAM Defaults

e Switch 8: Do not care (Smart Mode/Dumb Mode)

modem

modem

non-error-corrected

15.4.5.1
modem
modem-to-computer USR Sportster 14,400
modem-to-computer
ATZ
AT&B1&W
15.4.5.2
modem
USR Sportster 14,400 modem
ATZ
AT&B2&W
15.4.5.3 modem
modem
modem ATIS5 RAM
ATZ ATI4
modem modem

15.4.6

18
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15.4.6.1

modem
modem

FreeBSD

DTR

FreeBSD

114 7227 1

115 7?27 1

114 do |1

modem

modem

init getty

/etc/gettytab

15.4.6.2

BREAK

o /etc/ttys

modem

FreeBSD

FreeBSD modem

DTR -

getty modem

FreeBSD

getty

0:00.10 Zusr/libexec/getty V19200 ttydO

0:00.10 Zusr/libexec/getty V19200 ttydl

0:00.10 Zusr/libexec/getty V19200 ttydO

getty

getty

getty ttydV

/var/log/messages

/dev/ttydN

enter

modem modem

prompt /etc/gettytab
/etc/gettytab

19
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o nx= gettytab
. tc= gettytab
FreeBSD modem modem modem
modem DTR
<freebsd-questions@FreeBSD.org>
15.5
modem
BBS
PPP internet
FTP PPP FTP zmodem
15.5.1 Stock Hayes Modem . ?
Hayes
/etc/remote at=hayes
Hayes modem --- BUSY, NO
DIALTONE, or CONNECT 115200
60 modem
ATS7=458W
/usr/src/usr.bin/tip/tip
tipconf.h

#tdefine HAYES O #tdefine HAYES 1

15.5.2 ?

/etc/remote direct

/dev/cuaal

20
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cuaal:dv=/dev/cuaal:br#19200:pa=none

br cuaa0, modem

/dev/cuaal

# cd /dev

# MAKEDEV cuaa0

root cu:

# cu -1/1ine -sspeed

line ( ./dev/cuaal) speed
15.5.3 pn @
@ /etc/phones
/etc/remote
pn=\@
15.5.4 2
/etc/remote

( 57600) ~.

generic

tipl15200|Dial any phone number at 115200 bps:\

:dv=/dev/cuaa0:br#115200:at=hayes:pa=none:du:

tip57600|Dial any phone number at 57600 bps:\

:dv=/dev/cuaal:br#57600:at=hayes:pa=none:du:

# tip -115200 5551234

Ccu Ccu

cul15200]Use cu to dial any number at 115200bps:\

21
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:dv=/dev/cuaal:br#57600:at=hayes:pa=none:du:

# cu 5551234 -s 115200

15.5.5

CONNECT <host> tip cm

/etc/remote

pain]pain.deepl3.com|Forrester®s machine:\

:cm=CONNECT pain\n:tc=deepl3:

muffin|muffin.deepl3.com|Frank®s machine:\

:cm=CONNECT muffin\n:tc=deepl3:

deepl3:Gizmonics Institute terminal server:\

:dv=/dev/cuaa2:br#38400:at=hayes:du:pa=none:pn=5551234:

15.6

15.6.1

FreeBSD

FreeBSD

7 FreeBSD FreeBSD
slice

(/boot/loader)

15.6.2

22
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15.2.2

PC

BIOS
BI0S

Not installed

PS/2

3.
unix
com1
4.
0x10
0x20

nul 1-modem nul 1-modem

BIOS

Not installed

PS/2

COM1: (sio0)

modem
COM1: (sio0)

COM1:

COM1: (sio0)

23
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FreeBSD 2_X
COMCONSOLE 0x20 0x10
0x40
FreeBSD 4.0-CURRENT 0x40
device sio0 at isa? port "10_COM1" tty flags O0x10 irq 4
sio UserConfig

5. a boot.config

-h
-h
-h
-D
-h
-h

-P

24
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-D -h
-pP 101
-P
-pP -h
boot
-P (/boot/loader)
-h
-D /boot.config -h
6.
FreeBSD /boot.config
/boot._config: -P
Keyboard: no
-P /boot.config
/boot.config
none internal console
-h serial console
-D serial and internal consoles
-Dh serial and internal consoles
-P, keyboard present | internal console
-P, keyboard absent | serial console

25
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Enter,

>> FreeBSD/1386 BOOT

Default: 0:wd(0,a)/boot/loader

boot:

/boot._config Enter
-h
Enter/Return
15.6.5
15.6.3
15.6.3.1 Case 1: You Set the flags to 0x10 for sio0
device sio0 at isa? port "10_COM1" tty flags 0x10 irq 4
Options in Console during boot | Console during boot Console in
/boot._config blocks loader kernel
nothing internal internal internal
-h serial serial serial
-D serial and internal internal internal
-Dh serial and internal serial serial
-P, keyboard present internal internal internal
-P, keyboard absent | serial and internal serial serial

26
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15.6.3.2 Case 2: You Set the flags to 0x30 for sio0

device sio0 at isa? port "10_COM1" tty flags 0x30 irq 4

Options in Console during Console during Console in
/boot._config boot blocks boot loader kernel
nothing internal internal serial
-h serial serial serial
-D serial and internal internal serial
-Dh serial and internal serial serial
-P, keyboard present internal internal serial
-P, keyboard absent serial and internal serial serial
15.6.4
15.6.4.1
9600 8 1
/etc/make.conf
BOOT_COMCONSOLE_SPEED=19200
-h
options CONSPEED=19200
15.6.4.2 sio0
sio0
1.
2. /etc/make.conf BOOT_COMCONSOLE_PORT (Ox3F8,
0x2F8, Ox3E8 or 0x2E8) sio0  sio3(COM1: through COM4:)

27
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siol(COoM2:)

4. device siol at isa? port "10_COM2" tty flags 0x10 irq 3

device siol at isa? port "10_COM2" tty flags 0x30 irq 3

5.

6. # cd /sys/boot/i386/boot2
7. # make

8. # make install

9.

10. # cd /sys/boot/i386/1oader
11. # make

12. # make install

13.

14. disklabel

15.6.4.3 DDB

options BREAK_TO_DEBUGGER

options DDB

15.6.4.4

28
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/etc/ttys

ttyd0 "/usr/libexec/getty std.9600" unknown off secure

ttydl "/usr/libexec/getty std.9600" unknown off secure

ttyd2 "/usr/libexec/getty std.9600" unknown off secure

ttyd3 "/usr/libexec/getty std.9600" unknown off secure

ttydd  ttyd3 COML  COM4
9600
-HUP 1
15.6.5
15.6.5.1

set console=comconsole

set console=vidconsole

29

19200

/boot/loader.rc



FreeBSD

3.2 /boot/loader.conf.local /boot/loader.conf

/boot/loader.rc /boot/loader.rc

include /boot/loader.4th

start

/boot/loader.conf. local

console=comconsole

console=vidconsole

loader.conf

15.6.5.2 sio0
sio0
15.6.4.2
15.6.6
AMI BIOS
CMOS “ graphics adapter” “ Not installed”
AMI BIOS

30



