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1. ASCII Control Characters

Charcter's Decimal Charcter's Hex Value ey Combination Short Name Dg¢s  cription

Value

0l 01 Ctrl - A SOH Start of Header
02 02 Ctrl - B STX Start of Text

03 03 Ctrl - C ETX End of Text

04 04 Ctrl - D EOT End of Transmission
05 05 Ctrl - E ENQ Enquiry

06 06 Ctrl - F ACK Acknowledge

07 07 Ctrl - G BEL Bell

08 08 Ctrl - H BS Backspace

09 09 Ctrl - | HT Horizontal Tab
10 0A Ctrl - J LF Line Feed

11 0B Ctrl - K VT Vertical Tab

12 0C Ctrl - L FF Form Feed

13 0D Ctrl - M CR Carriage Return
14 OE Ctrl - N SO Shift Out

15 OF Ctrl - O Sl Shift In

16 10 Ctrl - P DLE Data Link Escape
17 11 Ctrl - Q DC1 Device Control 1
18 12 Ctrl - R DC2 Device Control 2
19 13 Ctrl - S DC3 Device Control 3
20 14 Ctrl - T DC4 Device Control 4
21 15 Ctrl - U NAK Negative Acknowledge
22 16 Ctrl - V SYN Synchronous Idle
23 17 Ctrl - W ETB End Transmission Block
24 18 Ctrl - X CAN Cancel

25 19 Ctrl - Y EM End of Medium
26 1A Ctrl - Z SUB Substitute

27 1B Ctrl - [ ESC Escape

28 1C Ctrl -\ FS File Separator

29 1D Ctrl -] GS Group Separator
30 1E Ctrl -~ RS Record Separator
31 1F Ctrl - us Unit Separator
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2. ASCII Character Tables

M

2. HEX Number

0
000

1

2

3

001 002 003

4
004

005

006

007

008

009

010

011

012

013

014

015

NUL

SOH

STX

ETX

EOT

ENQ

ACK

BEL

LF

FF

CR

SO

SI

016

017

018

019

020

021

022

023

024

025

026

027

028

029

030

031

DLE

DC1

DC2

DC3

DC4

SYN

ETB

SUB

ESC

FS

Gs

RS

Us

032

033

034

035

036

037

038

039

040

041

042

043

044

045

046

047

048

049

050

051

052

053

054

055

056

057

058

059

060

o6l

062

063

e

064

065

066

067

068

069

070

071

072

073

074

075

076

077

078

079

080

081

082

083

084

085

086

087

088

089

090

091

092

083

094

085

096

097

098

099

100

101

102

103

104

105

106

107

los

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

[ ]
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M

2. HEX Number

0
144

1
145

2
146

3
147

148

149

150

151

152

154

155

157

158

159

E

o

[0}

L]

160

l6l

162

163

164

165

166

167

168

170

171

173

174

175

[}

176

177

178

179

180

181

182

183

184

187

189

180

191

1

192

193

194

195

196

197

198

199

200

205

206

207

-t
=r

I+

208

209

210

211

212

213

214

215

216

221

222

223

i

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255
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3. 1/0 Addresses in the PC

HEX Range Device Purpose
000-01F DMA controller 1, 8237A-5 System
020-03F Interrupt controller 1, 8259A System
040-05F Timer, 8254-2 System
060-06F 8042 (Keyboard) System
070-07F Real time clock, NMI mask System
080-09F DMA page register 74LS612 System
0AO0-OBF Interrupt controller 2, 8259A System
0CO0-0DF DMA controller 2, 8237A-5 System
0F0 Clear Math Coprocessor Busy System
OF1 Reset Math Coprocessor System
OF8-0FF Math Coprocessor System
1F0-1F8 Fixed Disk 1/0
200-207 Game 1/O 1/0
278-27F Parallel printer port 2 1/0
2F8-2FF Serial port 2 1/0
300-31F Prototype card 1/0
360-36F Reserved 1/0
378-37F Parallel printer port 1 1/0
380-38F SDLC bisynchronus 2 1/0
3A0-3AF BisynchronMonochrome display and 1/0
3B0-3BF Monochrome display and printer adapter 1/0
3C0-3CF Reserved

3D0-3DF Color/Graphic monitor adapter 1/0
3F0-3F7 Floppy diskette controller 1/0
3F8-3FF Serial port 1 1/0

Freely usable 1/0O Addresses:
100-1F0 1F8-200 218-220 250-277 280-2EF 300-35F, 370-377 390-39F 3E8-3F0

Memory Mapped I/O does not use the I/O range, but normal memory. The control is done by
normal memory transfer commands. Attention! watch for conflicts e.g. with graphc adapters
etc.
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4. Table of Hardware Interrupts

IR - Number IR - Number Software Purpose
Hardware HardwareSlave
Master
IRQO INT 08h Timer Kanal O
IRQ1L INT 09h Tastatur
IRQ2 Slave-Controller
IRQ8 INT 70h Clock
IRQ9 INT 71h Redirectrd to INT 0Ah
IRQ10 INT 72h frei (COM3)
IRQ11 INT 73h frei (COM4)
IRQ12 INT 74h frei
IRQ13 INT 75h Coprocessor
IRQ14 INT 76h Hard Disk Controller
IRQ15 INT 77h free
IRQ3 INT 0Bh COM2
IRQ4 INT 0Ch COM1
IRQ5 INT 0Dh LPT2
IRQ6 INT OEh Floppy Disk Controller
IRQ7 INT OFh LPT1
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5. Complete Overview of the Interrupts used in the PC

IR. (hex) Adr. (hex) Type Usage
00 00 CPU Division by Zero
01 04 CPU Single Step Mode
386 = Debug Exception
02 08 CPU None Maskable Interrupt (NMI), which will be called at parity errors
03 0C CPU Breakpoint
04 10 CPU Arithmetic Overflow at Into-Command
05 14 Send screen hardcopy to the printer (is called by [Shift-PrtSCR])
Speicherzelle 00500 = 0: terminated correctly
Speicherzelle 00500 = 1: hardcopy will be printed
Speicherzelle 00500 = FFhex: error occured
06 18 CPU lllegal Opcode
07 1C CPU Coprocessor not available
08 20 BIOS1 IRQO Timer O, will be triggerd 18,2 times per second
09 24 BIOS1 IRQ1 Keyboard, will be triggered at every key pressed
0A 28 BIOS1 IRQ2 2. Interrupt-Controller
0B 2C BIOS1 IRQ3 2. serial interface (com?2)
0C 30 BIOS1 IRQ4 1. serial interface (com1)
0D 34 BIOS1 IRQ5 2. parallel interface
OE 38 BIOS1 IRQ6 Floppy-Disk-Controller
OF 3C BIOS1 IRQ7 1. parallel interface
10 40 BIOS2 Call of a video function (number of the function is passed in the AH register)
11 44 BIOS2 Read the system configuration of the computer and pass the result in the AX register
Bit 0 = 1: Floppy disk drive present
Bit 1 = 1: Arithmetic processor (8087) present
Bit 2 und 3: Memory on the mainboard in 16-KByte units
Bit 5 =0 und Bit 4 = 0:
Bit 5 = 0 und Bit 4 = 1: 40x25 characters (Color graphic adapter)
Bit 5 = 1 und Bit 4 = 0: 80x25 characters (Color graphic adapter)
Bit 5 = 1 und Bit 4 = 1: 80x25 characters (Monochrome adapter)
Bit 6 und 7: Number of floppy disk drives (00 = 1, 01 = 2 and so on)
Bit 8 = -
Bit 9 bis B: Number of serial RS 232C interfaces
Bit C = 1: game port present
BitD = -
Bit E und F: Number of connected printers
13 4C BIOS2 Call of a floppy disk or hard disk function (number of the function is passed in the AH
register)
14 50 BIOS2 Call of a function for the serial interface (number of the function is passed in the AH
register)
15 54 BIOS2 Call of a tape recorder function or additional function (number of the function is
passed in the AH register)
16 58 BIOS2 Call of a keyboard function (number of the function is passed in the AH register)
17 5C BIOS2 Call of a printer function (number of the function is passed in the AH register)
18 60 BIOS3 Start of the ROM-resident tape recorder BASIC starting at Address F6000hex (if
present)
19 64 BIOS3 Load boot sector 0 at track 0 into address 07C00hex and call it
1A 68 BIOS2 Call of a system clock function (number of the function is passed in the AH register)
1B 6C BIOS3 Break request via the keyboard [Ctrl-C] or [Ctrl-Break])
1C 70 BIOS3 Ticker interrupt (will be called 18,2 times per second by the interrupt 08)
1D 74 BIOS3 Pointer to the start of the parameter table for the video controllers
1E 78 BIOS3 Pointer to the start of the parameter table for the floppy disk controllers
1F 7C BIOS3 Pointer to the start of the parameter table for the graphic character set for ASCII
characters 128 to 255
20 80 DOS1 Terminate the current program
21 84 DOS1 Call of a MS-DOS function (number of the function is passed in the AH register)
22 88 DOS1 Address which will be called after the termination of the current program
23 8C DOS1 Address to which will be branched at the occurance of a [Ctrl-C]
24 90 DOS1 Address to which will be branched for the handling of a critical error
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IR. (hex) Adr. (hex) Type Usage

25 94 DOS1 Read floppy disk sectors in random mode
AL = 0: drive A, AL = 1: drive B and so on
CX = number of sectors
DX = first sector
(DS:BX) = read buffer (DTA)

27 9C DOS1 Terminate program and keep it in memory for a restart
CS:DX = pointer to the end of the program + 1

28 AO DOS Idle-Signal

29 A4 DOS TTY output

2A A8 DOS MS-Notwork

2C DOS revserved for MS-DOS

bis

2E

2F BC DOS Printer spooler (PRINT command)

30 CO0 DOS Long Jump Interface

31 DOS revserved for MS-DOS

bis

32

33 CcC DOS Mouse functions

34 DOS revserved for MS-DOS

bis 3F

40 100 BIOS3 Hard disk chain

41 BIOS3 Pointer to the atart of the parameter table for the
1. hard disk

42 104 BIOS3 EGA chain

43 10C BIOS3 Zeiger auf den Anfang der EGA Parameter-Tabelle

44 110 BIOS3 Pointer to the atart of the parameter table for EGA graphic fonts

45 reserved for extentions

46 11C BIOS3 Pointer to the atart of the parameter table for the
2. hard disk

47 Fur reserved for extentions

bis

49

4A 128 BIOS3 Alarm output address

4B bis 4F reserved for extentions

50 140 BIOS3 Alarm interrupt

51 144 BIOS3 Mouse functions

52 reserved for extentions

bis

59

5A 168 NET MS network functions

5B 16C NET Network boot chain

5C 170 NET NetBios entry address

67 19C DOS EMS functions

68 bis 6C not used

6D 1B4 BIOS3 VGA functions

6E not used

bis

6F

70 1CO BIOS1 IRQ8 realtime clock

71 1C4 BIOS1 IRQ9 redirected to IRQ2

72 1C8 BIOS1 IRQ10 free for the user (slot cards)

73 1CC BIOS1 IRQ11 free for the user (slot cards)

74 1D0 BIOS1 IRQ12 free for the user (slot cards)

75 1D4 BIOS1 IRQ13 Coprocessor

76 1D8 BIOS1 IRQ14 hard disk

77 1DC BIOS1 IRQ15 free for the user (slot cards)

78 not used

bis

FF
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Remarks:

The so called BIOS1 interrupts are hardware interrupts. If the IRQO to IRQ15 interrupt
request line on the peripheral bus is activated by a slot card, the call of the matching SW
interrupt is triggered (first column of the table).

The so called BIOS2 interrupts are software interrupts. They are triggered by an interrupt
request of the application software (e.g. int86).

The so called BIOS3 interrupts are software interrupts of the BIOS. It is not recommended to
use them from an application software. They are only used internally by the BIOS itself. They
are listed here for completeness.

Usually only the so called DOSL1 interrupts are used from application software (especially
interrupt 21). It is not recommended to use the other DOS interrupts. They are only listed
here for completeness.
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6. Hayes Compatible Modem Commands

6.1. Prefix, Repetition and Escape Commands

Command Function

AT Attention, is a prefix for all other commands, except A/ and +++
Al Repeat the last command in the command buffer

+++ Escape character, delay time before and after +++

6.2. Dial Command and Dial Function Changes

Command Function

D Start a call/td>

T Tone dialing

P Pulse dialing

N Change dialing mode

S=n Dial the number n+1 which is stored in the modem
R Repeat dialing in answer mode

W Wait for the second dial tone

@ Wait for a silent answer

, Pause

! Flash

/n Dial the number n+1 which is stored in the modem

Return to the command mode

6.3. Answer Codes of the Modem

Word Number Meaning

OK 0 Command executed successful

CONNECT 1 Connection established with 300 Baud or
1200 Baud

RING 2 Detected incomming call

NO CARRIER 3 Carrier of the other station not detected or
lost

ERROR 4 Error in the command line

CONNECT 1200 5 Connection established with 1200 Baud

NO DIAL TONE 6 The dial tone was not detected

BUSY 7 The line is busy

NO ANSWER 8 5 second timeout occured

CONNECT 2400 10 Connection established with 2400 Baud

6.4. Handling Commands for the Modem

Command Function

A Answer the call and go into reception mode
BO CCITT V21, V22 etc. (Europe)
Bl Bell 103/212A (USA)

Co Carrier off

Cl Carrier on

EO Echo off

E1l Echo on

FO Half-Duplex

F1 Full-Duplex

HO Hang up (line)

H1 Lift off (line)

10 Product code
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11 ROM version

12 ROM checksum test

13 modem status

Jo Language / data detection off

J1l Language / data detection on

K A - Z help overview

K& &C - &Z help overview

KD help overview dialing functions

LO Loudspeaker low volume

L1 Loudspeaker low volume

L2 Loudspeaker medium volume

L3 Loudspeaker high volume

MO Loudspeaker off

M1 Loudspeaker on until carrier detected
M2 Loudspeaker always on

M3 Loudspeaker on until carrier detected, except or dialing
N=n Dial repetition n times if line is busy

N? Setting of the dialing repetion time

(0]0] Set modem ready

Ol Set modem ready with configuration canges
Qo Send answer codes

Q1 Do not send answer codes

Sr? Read register r

Sr=n Read register r to n

VO Numbers as answer codes

V1 Words as answer codes

X0 Answer code 0 - 4 on

X1 Answer code 0 - 5,10 on

X2 Answer code 0 - 6, 8- 10 on

X3 Answer code 0 -5, 7 -10 on

X4 All answer code on

YO Disconnect at long pauses - off

Y1 Disconnect at long pauses - on

Z0 Reset modem and load configuration 1
Z1 Reset modem and load configuration 0
Z9 Reset modem and load main configuration
&CO0 Carrier detect always on

&C1 Track carier detect

&DO0 Ignore DTR (Data Terminal Ready)

&D1 If DTR is off, in command mode modem is assumed to be ready
&D2 If DTR is off, the line will be hanged up and the modem is assumed to be ready
&D3 Reset if DTR is off

&F Use manufacturer setting of the modem
&G0 Signal tone off

&G1 Signal tone 550 Hz

&G2 Signal tone 1800 Hz

&J0 RJ-11 connector used

&J1 RJ-12, RJ-13 connector used

&LO Dial in line used

&L1 Fixed line used (point to point)

&PO M/B ratio 39/61

&P1 M/B ratio 33/67

&P3 One pulse = number 1

&P4 Two pulses = number 1

&P5 Nine pulses = number 1

&Q0 Asynchronus mode

&Q1 Synchronous mode 1

&Q2 Synchronous mode 2

&Q3 Synchronous mode 3

&RO CTS (Clear to Send) follows RTS (Request to Send)
&R1 Ignore RTS

&S0 DSR (Data Set Ready) always on

&S1 DSR according to RS-232C spezification
&TO0 Terminate diagnostics

&T1 Local analog loopback test
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&T3 Local digital loopback test

&T4 Allow RDL request

&T5 Suppress RDL request

&T6 Opposite station digital loopback test

&T7 RDL with selftest

&T8 LAL with selftest

&V0 Show active and stored configurations

&V1 Show stored phone numbers

&WO0 Write active configuration into configuration memory 0

&W1 Write active configuration into configuration memory 1

&W9 Write active configuration into the main configuration memory

&X0 The modem generates the transmission clock signal

&X1 Transmission clock from data terminal

&X2 Transmission clock from carrier of the opposite station

&Y0 Load configuration memory 0 into the active configuration at power on
&Y1 Load configuration memory 1 into the active configuration at power on
&Zn= Save the phone number to memory n+1

Remark: The is a multitude of modems on the market and the above tables will not fit for all
modems. There are modems which can not execute all of the listed commands, and some of
them have a larger command set. Also there are modems which have a completely different
set of commands. Consult the modem specifc handbook in this case.
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