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Project title ISDN Telephone
"Name of the Investigators  Dr. Watit Benjapolakul, Dr. Tuptim Angkaew ,
Mr. Chaiyuth Suksiri

Year April 1996

Abstract

The objective of this project is to design and build an ISDN telephone (TE), as a

model for future development.

Testing by an Assembly language for microcontroller 8051, the ISDN telephone can
communicate with LT-S, which is a simulator of ISDN network at S reference point, in
Layer 1, 2 and 3 of OSI model according to ITU-Recommendation 1.430-431, Q.820-921 and
Q.930-931, respectively.

Interfacing between ISDN network and Terminal Equipment can be established by
activation request either from LT-S or from the TE. After the system was activated, the
ISDN telephone then can communicate with LT-S in order to request terminal equipment
identifier (TEI), to establish communication link, send data and release communication link

on D channel.

In addition, the ISDN telephone can also establish communication link, send data
and release communication link on B channel.

By testing, an error occurs in sending data in D and B channel process. If TE sends
a data frame which has lengths of 28 to 32 bytes, the percentage of accuracy is in the

range of 80 to 95 percent.
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FRawesens q mulula PEB-2085 uazehivily (Address) sl

20H | RME RPF RSC XPR TIN CIsQ SIN EXI ISTA R

20H | RME RPF R3C XPR TIN CIsQ SIN EXI MASK W

21H | XDOV | XFW | XRNR | RRNR | MBR | MACI1 | BVS | MACO | STAR R

21H § RMC | RRES | RNR STI XTF XIF XME | XRES | CMDR R

22H | MDS2 | MDS1 | MDSO | TMD | RAC | DIM2 | DIM1 | DIMO | MODE R/W

23H CONT VALUE TIMR R/W

24H | XMR | XDU PCE RFO SOV | MOS | SAW | WOV | EXIR R

25H | RBC7 | RBC6 | RBC6 | RBC4 | RBC3 | RBC2 | RBC1 | RBCO | RBCL R

26H - XAD2 W
. 26H SAPR R
26H SAPI1 CRI 0 SAP1 W

27H | RDA | RDO CRC RAB SA1 SAD CR TA RSTA R




28H

29H

28H

2BH

30H

31H

31H

32H

33H

SAPI2 MCS 0

TEI1 EA

TEI2 EA
XAC VN1 VNO OV | RBC11 | RBC10 | RBC8 | RBC8
0 0 0 0 WFA | MULT | TREC | SDET

0 0 0 0 0 MULT 0 0
SPU SAC SPM TLP CiC1 | Cico | c2Cc1 | caco

sQcC BAS CODR CICO 0
RSS BAC CODX TCX ECX

SAP2 W

TE2 W

RBCHS R

STARZ R

STARZ W

SPCR RW

MOR R

MOX W

SSCR R

SSCX W



36H

37H

38H

38H

3%H

3BH

3BH

TSF | TBA2 1 TBA1 | TBAD | STI STO SC1 SCO
WTC1 | WIC2 | TEM PES CFS FC2 FC1 ITF
VS 0 0 0 0 0 0 0
0 0 0 SYN | SOR1 | SQR2 | SQR3 | SQR4
0 0 0 SQIE | SOX1 | SQX2 | SQX3 | SOX4

SFCR R

SFCW W

CIR RW

CZR RW

B2CR R

STCR W

B2CR R

ADF1 R

ADF2 R/W

SORR R

SOQXR W
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e 2.1 fdenlisunsiasbiEixees CIXR va9 TE Waddyunmeanilu Sbus

Abbr. | Code Remarks =
Timing TIM | 0000 | Activation of all output olooks is requested
Reset RS | 0001 | (x)
Send continuous zeros 3CZ 0100 | Transmission of pseudo-ternary pulses at 96 kHz
Send single zeros 0SZ | 0010 | Transmission of pseudo-temary pulses at 2 kHz
Activate request,set priority 8 ARS8 1000 | Activation command. Set D-channel pricrity to 8
Activate request,set prionty 10 | AR10 | 1001 | Activation command. Set D-channel priority to 10
Activate request loop ARL | 1010 | Activation of test loop 3
Deaotivate indication DIU | 1111 | IOM interface clooks can be disabled

upstream

(%) unoonditional commands




TN 2.2 Fidueneha < AlFn3aes CIRR 909 TE s WU3Hedynnmifisdenain LT-S

PO 0111 | IOM olooking is provided
Deactivate request DR 0000 | Deactivation request by S interface
Slip detected SD 0010 | Wander is larger than 24 us peak-to-peak (LT-T only)
Disoconneoted DIS 0011 | Pin CON conneoted to GND
Emror indication EI 0110 | Either: (pin RST = 1 and bit CFS = 0) or RS
Level deteoted RSY 0100 | Signal received, receiver not synchronous
Aotivate request ARD | 1000 | INFO2 received
downstream
Test indication TI 1010 | Test loop 3 activated or continuous zeros transmit
Awake test indication ATI 1011 | Level detected during test loop
Activate indication with AI8 1100 | INFO4 received, D-channel priority is 8 or 9
priority &
Activate indication with AT10 | 1101 | INFO4 received, D-channel priority is 10 or 11
priority 10
Deactivate indication DID 1111 | Clocks will be disabled in TE, quiesoent state

downstream




Mo 2.3 derlsunsyash33anes CIXR 20 LT-S iadsdysmeaniylu sbus

 Cor __ Abbr. | Code Remarks
Deactivate request DR 0000 | (%)
Send continuous zeros SCZ 0001 | Transmission of pseudo-temary pulses at 96 kHz
Send single zeros 552 0010 | Transmission of pseudo-temary pulses at 2 kHz
Adtivate request ARD 1000
downstream
Adtivate request loop ARL 1010 | Activation recruest for loop 2
Deactivate indication DID 1111 | Deaoctivate acknowledgement, quiesoent state
downstream

(%) unoonditional commands

o | M v For & i v va o -
T 2.4 FMBUENshs 9 7lin5adaes CIRR vas LT-S wia s Afeduanafidenann TE

_ Abbr. | Code Remarks
Lost signal level LSL 0001 | No receive signal
Lost framing upstream RSYU | 0100 | Receiver is not synchronous

Activate recuest upstream ARU 1000 | INFO1 received

Activate indication AU 1100 | Svnchronous receiver
upstream
Deactivate indication DIU 1111 | Timer (32 ms.) expired or INFO1 received

upstream (during 16 ms.) after deactivation request




39

MAaWuIn A.

AMFALAERLSY (Command/Response) 204115 0100a U2
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Information 1 N (S) - ”
transter N (R) P
RR RR 0 0 00O 1
N [®)
Unacknowledged | Supervisory RNR RNR 0 00 0 1 1
and N [R)
Multiple REJ REJ 0 0 010 1
Frame N (R)
Acdknowledged SABME 0 il P|1 1 1
Information DM 0 00 F|1 1 1
Transfer Ul 0 clP|O0 O 1
DISC 0 0 Pi0 O 1
Unnumbered UA 0 1] F|0 0O 1
FRMR 1 0 F|0 1 1
Connection XD XD 1 1 PAE1 1 1
Management

wneme fheafiuanslumsofiemansnesal

I - Information

RR - Receive Ready

RNR - Reoeive Not Ready

REJ] -REJeot

SABME - Set Asynchronous Balanced Mode Extended
DM - Disconnected Mode

)] - Unnumbered Information

DISC - DISConnect

UA - Unnumbered Acknowledgment
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FRMR - FRaMe Reiect
XID - eXchange [Dentfication

{6 P/F (Poll/Final) insuddy (Command) UWaunssnavsy (Response) Yivshiidude
P uax F onwenoiu loedn P grizabidiu 1 Wemashesedioams ihesusumsunayusums &y

- e | S w e .
osa doudla F griga iy 1 iiouen ishedvsun dumisssansumsisumsudd
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