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ภาคผนวก ข.
บริการพิเศษ

ใบรแกรมควบคุมตู้ชุมสายใทรศัพท่ีอัตในมัติท่ีหัต!นาขนน มีความสามารถให้บริการ
พิเศษต่างๆ แก่ผู้,ใช้'ใทรดัพท่ีสายภาย'ใน'ท้ังหมด 8 บริการด้วยกัน คีอ

1 . บริการจองสายบลายทาง ( C a l l  b ack )
2 . บริการฝากสายใดยการหมุนหมายเลข ( C a l l  fo rw a rd  d i a l )
3 . บริการฝากสายเม ึ๋อสายไม ่ว ่าง ( C a l l  fo rw a rd  a l l  c a l l )
4 . บริการฝากสายเม ึ๋อสายไม ่ว ่าง ( C a l l  fo rw a rd  b u sy )
5 . บริการรอสายบลายทาง ( C a l l  w a i t in g )
6. บริการรับสายแทน ( C a l l  p ic k  up)
7. บริการสายต่วน (H ot l i n e )
8 . บริการติดต่อรับก่งข้อมูลแบบอะชิงใครนัส (DCI c o n n e c t io n )
การให้บริการพิเศษทั้ง 8 บริการนีมีรหัสการใช้งาน และรหัสการยกเลิกการใช้

งานชิ่งจะถูกกำหนดหริอ เ บลี่ยนแบลงค่าใคยอาศัยใบรแกรม เมนทีแนนข์และแอดมินนิส เ ตรช่ั'น 
ชิ่งในการทดสอบการใช้งานมีการตงค่ารหัสต่างๆ ดังแสดงในรูบที่ ข . 1

F e a tu re S e t C an ce l
C a l l  Back 70 80
C a l l  F orw ard D ia l 71 81
C a l l  F orw ard A ll  C a l l 72 82
C a l l  Forw ard  Busy 73 83
C a l l  Forw ard  No Ans 74 84
C a l l  W a itin g 75 85
C a l l  P ick u p 76 0
Hot L ine 77 87
Speed D ia l  SET 78 88
DCI C o n n e c tio n 79 89

รบท่ี ข . 1 รหัสการใช้งานและการยกเลิกบริการพิเศษต่าง ๆ
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ร ห ั ส ก า ร ไ ซ ้ ง า น แ ล ะ ก า ร ย ก เ ล ิ ก ก า ร ไ ซ ้ บ ร ิ ก า ร ต ่ า ง  ๆ  ส า ม า ร ท แ ก ้ ไ ข ไ ค ้ ไ ค ย อ า ศ ั ย ค ำ  

ล ิ ง  A S P A  ( A s s i g n m e n t  o f  S p e c i a l  A c c e s s  C o d e )  ไ น ไ บ ร แ ก ร ม เ ม น ท แ น น ท แ ล ะ แ อ ด  

ม ี น น ิ ส เ ต ร ช ั ่ น  ร า ย ล ะ เ อ ี ย ค ก า ร ไ ซ ้ บ ร ิ ก า ร พ ิ เ ศ ษ ต ่ า ง  ๆ  น ั ้ จ ะ ก ล ่ า ว ไ น ห ั ว ซ ้ อ ต ่ อ ไ บ

ข . 1 บริการจองสายบสายทาง ( C a l l  b a c k )
การจองสายบลายทางจะมีการไซ้งานเ มื่อไทรศัพท์ต้นทางทำการหมุนหมาย เ ลขบลาย 

ทางแล้ว พบว่าสายบลายทาง'นทาง การไซ้งานบริการนี คํอ เมื่อมีการหมุนหมายเลข
บลายทางแล้ว ไต้ยินสัญญาณไม่ว่าง ไห้ทำการแพลชแล้วหมุนหมายเลขรหัสการไซ้บริการจอง
สาย " 70 " จากนั้นวางหูไทรศัพท์ลงเมื่อไต้ร้บสัญญาณเงบริการพิเศษ ( S e r v ic e  s e t
to n e )  เมื่อไทรศัพท์บลายทางเล ิกไซ ้สายและวางห ูลง ไทรศัพท์ค้นทางที่ทำการจองสายไว้
จะมี่เอ ียงกระดิ่งด ังขน เมื่อไทรศัพท์ต้นทางยกหูขน จะไค้ยินสัญญาเ«การเรียกสาย (R in g
b ack  to n e )  ขณะเคียวกันจะมีสัญญาณกระดิ่งดังขนที่บลายทาง การติดต่อจะมีขนเมื่อ
ปลายทางทำการยกหูขน

ข . 2 บริการสากสายไดยการหมุนหมายเลข ( C a l l  fo rw a rd  d i a l )

ระหว่างที่ผู้ไซ้งานไทรศัพท์ไม่อยู่ ผู้ไซ้สามารถทำการผากสายไว้กับไทรศัพท์หมาย
เลขอื่น  ๆ ไค้ หากมีการเรียกสายมายังไทรศัพท์เครื่องท ี่ทำการฝากสายไว้ จะม ีเอ ียงกระ
ดิ่งล้น  ๆ หนิ่งครงดังที่ไทรศัพท์นั้น จากนั้นสายจะถูกไฟ้นไปยังหมายเลขบลายทางถูกผากสาย
อยู่ ไคยจะมีเสืยงกระดิ่งดังขนแทน ตัวอย่างการไซ้งานบริการผากสาย เช่น ไทรศัพท์
หมายเลข 2 .1  จะทำการผากสายไว้กับบลายทางหมายเลข 205 มีการทำงานตามขน
ตอนต่อไบน้ั

1. ไทรศัพท์เครื่องไคก็ไค้ไนระบบ ทำการยกหูขน แล้วหมุนรหัส "71"
2 . เม่ือไต้ยินสัญญาณหมุนแบบพิเศษ ( S p e c ia l  d i a l  to n e )  ไห้หมุนหมายเลข 

ต้นทาง คือ 201
3 . หลังจากไค้ยินสัญญาณหมุนแบบพิเศษอีกครง ไห้ทำการหมุนหมายเลขบลายทาง 

ที่จะถูกผากสายไว้
4 . รอจนกระทั่งมีลัญญาณตงบริการพิเศษ ( S e r v ic e  s e t  to n e )  จ ึงวางสายลง
5. การยกเลิกการผากสายชนิดนั้ ไห้หมุนรหัสยกเลิก 81 แล้วตามด้วยหมายเลข

บลายทาง
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ข. 3 บริการผากสาย ( C a l l  fo rw a rd  a l l  c a l l s )

บริการผากสายชนิดนิคล้ายกับการผากสาย!ดยหมุนหมายเลขบลายทาง แต่ต่างกันที่ 
!ทรศัพท์ที่จะผากสายจะต้องหมุนหมายเลขรห้สต่าง  ๆ เองเท ่านน ตัวอย่างการผากสายชนิด
น เช่น การผากสายของ!ทรศัพท์หมายเลข 201 กับ!ทรศัพท์หมายเลข 205

1. ยกหู!ทรศัพท์หมายเลข 201 ขน แล้วหมุนรห้สการผากสาย 72
2 . หมุนหมายเลขปลายทางเมื่อ!ค้ยินสัญญาณหมุนแบบพิเศษ
3 . วางหูลงเมื่อ!ด้ยินสัญญาณตงบริการพิเศษ
4 . การยกเลิกกระทำ!ดยการหมุนรหัสยกเลิก 82 แล้วตามด้วยหมายเลขบลายทาง

ข . 4 บร ิการผากสายเม ื่อสาย!ม ่ว ่าง ( C a l l  fow ard  b u sy )

การผากสายเมือ่สาย!มว่า่งน ิ มีข้ันตอนการตงบริการเหมีอนกับการผากสาย!นหัว 
ข้อท่ีแล้ว แต ่การ!หบ้รกิารจะตา่งกนั!บ ค๊อ ขณะท่ี!ทรศัพท์ท่ีมกีาร!ขบ้ริการนอยู่มกีารเรียก
สายจาก!ทรศัพท์เครี ่ องอ่ืน ! ดยท่ีสาย!ทรศัพท์วา่ง'น,ณกีาร!ชง้าน จะมีกระด่ิงตังข้ันและจะมี 
การติดต่อเ กิดข้ัน!ต้ แ ต ่ถา้!ทรศัพท์!ม่ว่าง จะมีการ!อนสายบลายทางท่ีถูกผากสาย!ว้ทันที

ข . 5 บริการรอสายบลายทาง ( C a l l  w a i t i n g )

บร ิการพ ิเศษรอสายบลายทาง จะถูกเรียก!ข้!นกรณีที่ผ ู้!ข ้หมุนหมายเลขเรียก
บลายทางแล้วพบว่าสาย'นทาง และผู้!ข ้ต ้องการรอสายบลายทางจนกระทั่งบลายทางวางห ู
เ ม ื่อผ ู้!ช ้เ ร ียก!ช ้บริการรอสายบลายทางแล้ว ! ทรศ ัพ ท ์ที่เ ร ียก!ข้บริการจะถูกติดตงอยู่!น
สถานะพักสาย!ดยจะมีเสียงดนตรีตังขั้น จนกระทั่งบลายทางวางสายลงจะม ีเส ียงกระด ิ่งด ังข้ัน 
ท่ีบลายทาง เมื่อ!ทรศัพทบ์ลายทางยกหูข๊นก็จะมีการติดต่อขึนทันที ต ัวอย่างขั้นตอนการ!ช้งาน 
มีด ังต ่อ!บน

1 .  ! ท ร ศ ั พ ท ์ ด ้ น ท า ง ท ำ ก า ร ย ก ห ู ข ึ น ห ม ุ น ห ม า ย เ ล ข บ ล า ย ท า ง  เ ช ่ น  ห ม ุ น ห ม า ย เ ล ข

2 0 1  เ ป ็ น ต ้ น  แ ต ่ เ ม ื ่ อ ! น ฝ ี ด ก า ร ห ม ุ น ม ี ส ั ญ ญ า ณ ส า ย ! ม ่ ว ่ า ง ต ั ง ข ั ้ น

. 2 .  ผ ู ้ ! ช ้ ! ท ร ศ ั พ ท ์ ต ้ อ ง ก า ร ร อ จ น ก ร ะ ท ั ่ ง บ ล า ย ท า ง ว า ง ส า ย ล ง  ! ด ย ! ช ้ บ ร ิ ก า ร พ ิ เ ศ ษ

ร อ ส า ย ห ม ุ น  ท ำ ก า ร แ พ ล ช ส า ย ต ้ น ท า ง แ ล ้ ว ห ม ุ น ร ห ั ส ก า ร ร อ ส า ย บ ล า ย ท า ง  " 7 5 "  จ ะ ม ี เ ส ี ย ง ด น ต ร ี  

ต ั ง ข ั ้ น
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3 .  จ น ก ร ะ ท ั ่ ง ! ท ร ศ ั ‘พ ท ป ล า ย ท า ง ว า ง ส า ย ล ง  จ ะ ม ี ส ั ญ ญ า m ก ร ะ ด ิ ่ ง ด ั ง ข ั ้ น ท ี ่ บ ล า ย ท า ง  

แ ล ะ จ ะ ม ี เ ส ี ย ง ส ั ญ ญ า อ เ ก า ร เ ร ี ย ก ส า ย ด ั ง ข น ท ี ่ ต ้ น ท า ง

4 .  เ ม ื ่ อ ไ ท ร ส ั พ ท ั บ ล า ย ท า ง ท ำ ก า ร ย ก ห ู ข ั ้ น  ก ็ จ ะ ม ี ก า ร ต ิ ด ต ่ อ ส ิ อ ส า ร เ ก ิ ด ข ั ้ น

5 .  ก า ร ย ก เ ล ิ ก ก า ร ไ ซ ้ บ ร ิ ก า ร ท ำ ไ ต ้ ใ ด ย ก า ร ว า ง ส า ย ต ้ น ท า ง ล ง เ ท ่ า น ั ้ น

ข . 6  บ ร ิ ก า ร ร ั บ ส า ย แ ท น  ( C a l l  P i c k u p )

บริการรับสายแทนไซ้เมื่อมีไทรสัพทัเครื่องใดเครื่องหนี่งมีเ สียงกระดิ่งดังขน ผ ู้!ช ้
ไ,ทรดัพทั่เครื่องนั้น'ไม่อยู่ ผู้!ช้อื่นที่อยู่ไนบริเวเนไกล้เคียงสามารถทำการรับสายแทนไต้ ไดย
หมุนรหัสการรับสายแทนเท่านั้น ตัวอย่างการ!ซ้งานมีขนตอนดังต่อไบน้ํ

1. ไทรดัพทั่หมายเลข 201 มีเสียงกระดิ่งดังขน ไคยไม่มีผู้รับสาย
2 . ผู้ไซ้ไทรสัพทัอยู่ไกล้เคียงสามารถทำการรับสายแทน ใดยการยกหูไทรสัพทซ้น 

แล้วหมุนรหัสการรับสายแทน "76"
3. เมื่อหมุนรหัสรับสายแทนแล้ว หมุนหมายเลขบลายทางของไทรดัพท่ที่มีเสียงกระ 

ดิ่งดังขน การติดต่อสีอสารจะเกิดซ้นทันทีที่หมุนหมายเลขบลายทางจบ เส ียงกระดิ่งจะหายไป

ข . 7 บริการสายต่วน ( H o t l in e )

บริการสายด่วนมีไว้ให้บริการ!นกรณีที่ผู้ไซ้ไทรดัพทัต้องการติดต่อดับหมายเลขบลาย 
ท างห มายเลข!ดหมายเลขหนี่ง ไต้ทันทีท่ีมีการยกหูไทรศัททีขึน ไดยไม่ต้องมีการหมุนหมายเลข 
บลายทางเลย ตัวอย่างการไซ้บริการพิเศษมีดังต่อไบน็้

1 . ยกไทรดัพท่ต้นทางที่ต้องการตงบริการสายต่วนข็น หมุนรหัสการตงบริการสาย 
ด่วน "77" แล้วตามด้วยหมายเลขบลายทางที่ต้องการติดต่อด้วย

2 . หลังจกาตั้งบริการสายด่วนแล้ววางหูไทรดัททั่ลง เมื่อไทรดัพทํเครื่องนียกหู
ไทรดัพทีขนจะมีการเรียกสายไบยังบลายทางที่ไต้ตั้งไว้ทันที ไดยจะมีสัญญาเนการเรียกสายดัง
ขนท่ีต้นทาง และมีเ สียงการดังดังที่บลายทาง

3. การยกเลิกการไซ้บริการทำไต้ไคย ยกหูไทรศัพทีขั้นทำการแฬลชแล้วหมุน
รหัสยกเลิกการไซ้บริการสายด่วน "8 7 " รอจนกระทั่งมีสัญญาเนตั้งบริการพิเศษจึงวางสายลง
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ข . 8 บริการติดต่อร'บส่งข้อมูลแบบอะชิง!ครหัฝี

บริการติดต่อรับส่งข้อมูลแบบอะชิง‘ไครนัสน ๆ,ข้สืาหรับการต่อช่อง เ วลาการๆข้งาน
ของหน่วยเชื่อม‘ไยงอุบกร41อสารแบบอะชิงไครนัสเข้าหากัน ตัวอย่างการๆข้งานมีขั้นตอน
ตังต่อๆบน

1. ยกหูไทรศัพท่เครื่องใดเครื่องหนึ่งขั้น ทำการหมุนรหัสการไข้บริการติดต่อรับ 
ส่งข้อมูลแบบอะชิงใครนัส "79" รอจนกระท่ังมีสัญญา{«หมุนแบบพิเศษ

2. หมุนหมายเลขต้นทางของหน่วยเชื่อม‘ไยงอุบกร{«สิอสารแบบอะชิงไครหัส รอ 
จนกระท่ังมีสัญญา{«หมุนแบบพิเศษตังขั้นอีกครง

3 . หมุนหมายเลขบลายทางของหน่วยเชื่อมไยงอุบกร{«สีอสารแบบอะชิงไครหัส 
เมื่อมีสัญญา{«ตงบริการพิเศษจึงวางสายลง

4 . การยกเลิกการติดต่อสิอสารกระทำได้ไดยหมุนรหัสยกเลิกการติดต่อ "89" 
แล้วตามด้วยหมาย เ ลขด้นทางของหน่วย เชื่อมไยงอุบกร{«สีอสารแบบอะชิงใครหัส

รหัสการใช้งานบริการพิเศษ และการยกเลิกบริการพิเศษที่ได้ยกตัวอย่างขั้นมาน
เป็นรหัสการไข้งานที่ไข้ไนการทดสอบการทำงานของไบรแกรมเท่านน ชื่งรหัสเหล่านสามารถ 
แก้ไข เบลี่ยนแบลงได้ไดยอาศัยใบรแกรมเ มนทีแนนซและแอดมินนิส เ ตรชัน
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A. «ท่:เนํ•บ Lc. riPÜVHK - หT, k£L t .0• AUT-ïOk รน rasak L'..-* Crtre 28 December i 7 >0
•*- Description ะ variable neaüer File

* include 003.ท- hnc i น•ว© <■ r- CO iO . h
4oe r Lfie status i นา!? 2Z♦ oerxne ทนินํรุ. ÛCV i  ะ.'foerxne «ฯ♦ฯ/', . p»>” r ร,--ร#๐©fine nnX ะ•น'!•โ นินะ-tee fine f̂ fiA นินิ'frbsf j.ne ท.นิ?G~«'Jr -•นิ.tdef me !vif«x .นิ LhLcï-า นินิ'4kief me ท:นิ-:. C-ON r 3D:4oe r me r*HÀ .รf̂ ÊcCG Iffน นินิ*oe fine ท!นิ-. Jêi •นิ4-oerine ท?นิ-»'. n.îûh โ นิ.define ท*นิ’’. r นิ.•นิ ' ür!นิ J. •;•ncer i '.e •Vv- ะ- “ท นิfcoer _:>e ทนินิ. !'ฯ r '. น«ฯ ‘นิ*03 «-■ 1..'!ร ,3นิ:. นิ1:น่4*-C»ะริ- fine ทนินิ. นิ *c»£*üf r Î; นิน--toe fine max cc-üifïiar.G -1r .- * •••'o. แ"! ̂.-••» £aefine nH< hODU'_ นิ นิ-' *tdefine •OH rนิ r î L‘îr« นิทนั นินิน่! yp-f ะV» .•นิร♦ ฯ»"'koe f me นิ»บ rluLi ‘ 00.1 . 3นิโtee โ' me «jô .fîL£2 •นิ!นิ . นิ.-น;kuef me itJL •_._ นิ00ริ:ะนัรร นิ•นิ#oe โ' Li".e ••«บนน On T ri .นิ r r

CCl'amaT:»::

foe fine c*r- itoe '"îne Orr 0k ef me Y นิ นิ. itoef î. r.e r*0 0koe fine T โ-บ••นิ »•toefir.e ;rH นนิน่ 0
♦ oef4.!!? ๖ y น? น-:1 '=• X on eu4oe rine น xnt นก31 gnec
e.v.T-ern unsigned unsigned cr.ar HKXJuie . table!'ท.-'..- .i-L-C‘7 :
define 331 rร-.* jy. akoefine T las h r.‘toe fl ne 33 1 .น L ริ.Lt cvos fine» dev .G 1 ริ 1 รุ. ctO!?ü.ië COI ก»:a ว H ริko et1 ne COI. ! in Ci Otoer'me CO 1 331 ckdefine Cl 1 ■น- T fi ee a
St rue r flî T, toi c OY'te ‘."-IV ะ',: :,' ;น xm. 'ะ•น-.:.CYt-e pao ะ oyte HOC :น int p«33 : byte SVC n นint hoc:Orte hunt ะ.Or te CO.typeะ DVl.» น(ท P' ะ}->
extern struct- mat..to; Dev... tcù c rAX..PGr.T j ; 
struct data.toi c * byte cev... C'Y? ;umt. pos ะ.byte tspern 'byte State -CYte «วร ta te ะumt. aown entbyte ริ รุ
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/*-
ะ*
ะ*
ะ*ะ*
XV

MCCULE: MPUSTATE.C
REL ะ 1.0
AUTHOR: Surasak uthayopas
DATE ะ 23 December 1990 
DESCRIPTION ะ SSI state Definition

♦define 0NH00K 0 0
♦define OFFHOOK 1

♦define OFF 0
♦define IDLE 1
♦define CHK.CLASS 2
♦define DIAL 3
♦define COMMAND 4
♦define NEXT c
♦define BUSY 6
♦define LOCK 7 ♦define IC 38

♦define CHECK., NIGHT 39
♦define CALL EX 3 ♦define NIGHT RING 40
♦define EX... RING 9 ♦define NIGHT .OK 41
♦define TALK 10
♦define FLASH 11 ♦define OPI..H..SRC 42
♦define FLASH DIAL l i t ♦define DPI H DES 43
♦define CALL.TRANS 12 ♦define ÛPI..CHOT 44
♦define CT.RING 121
♦define ctItalk 122 ♦define IC...EX..RING 45
♦define ctI flash 123 ♦define CAMP.ON 4?

♦define CO..TALK 46
♦define HOLD.BUSY 13
♦define EX..H0LDED 14

♦define COI..ONHOOK 50
♦define S_CALLF IS ♦define COI.OFFHCCK 51
♦define CALLF..OIAL 151 ♦define CO I , F LASH 52
♦define CALLF. CHECK 152 ♦define COI ...DIAL 53
♦define CALLF..0K 153

♦define EX,. CALLED 60
♦define c.. CALL F 16 ♦define HOLDEO 61

♦define CT .EX..CALLED 62
♦define EX.BUSY 17

♦define DIAL SPEED 63
♦define ร.. CAL LB 18
♦define sIcALLB2 19 ♦define SSPEEO 64
♦define CALLS. DIAL 181 ♦define SSPEEO..OIAL 65
♦define CALLB. OK 132 ♦define SSPEED.OK 66
♦define c .CALLB 20

♦define CSPEED 67
♦define ร.HOTLINE 21 ♦define CSPEED..DIAL 68
♦define HOT. DIAL 211 ♦define 'CSPEED ..CK 69
♦define HOT loK 212
♦define c.. HOTLINE 22 ♦define CONOCI 70

♦define coho: I...SRC 71
♦define OPERATOR 23 ♦define CONDO! DCS 72

♦define REDIAL 24 ♦define DISOCI 73

♦define HOLD 25 ♦define OG...BUSY 74
♦define HOLD.. DIAL 251 ♦define OG SCALES 75
♦define hold’ .callex 252 ♦define Cg IcaLLB 76
♦define hold RING 253 ♦define CG..CALLS.RING 77
♦define HOLD̂ TALK 254

♦define OP I...HOLD 78
♦define conference 26
♦define CONF..DIAL 27 ♦define FEATURE..SET '30
♦define CON F.. CHECK 28
♦define CON F...SET 29 ♦define SCALLFO 81

♦define SCALLFO SRC a2
♦define CALL.PU 30 ♦define SCALLFD. DES 83
♦define PU .. CHECK 31 ♦define CCALLFD 34

♦define HOTLINE 32 ♦define CHECK..CALLFBUSY '
♦define HOTLINE.CNL 33 ♦define CT..CHECK.CFD

♦define CH ECK.. CAL LB_ พ
♦define OUTGOING 34 ♦define CALLB.RING
♦define OG.DIAL 35
♦define OG_CHECK 36
♦define OGOK 37



* ห0๐ULE: MPUCMD.H
* REL ะ 1-0
* by ะ รนrasak uthayopas
* DATE ะ 28 December 1990
* DESCRIPTION: -MPU Command Control
ะ* -Const of Tone timeslot ะ* -Device Number

*/

♦define .chk.dev 0x20

/*
♦define ...mpน.. dvn 0x01
♦define Jssi dvn 0x03
♦define tsi..dvn 0x02
♦define I'ssildvn 0x03
♦define coi. dvn 0x04
♦define Idtmf.dvn 0x05
♦define isdn.dvn 0x07
♦define dci _dvn 0x05
♦define .๐pi .dvn OxOA
♦define _ con f. dvn Ox.OB

♦define rFU 0x01
♦define TSI 0x02
♦define SSI 0x03
♦define COI 0x04
♦define DTMF 0x06
♦define ISDN 0x07
♦define CCI 0x06
♦define 'DPI OxOA
♦define CON F 0x06
♦define NOOEV 0x0 ff

♦define ...set. .tsac 0x30
♦define set pern 0x3 i

♦define ...ssi ...of fh 0x32
♦define s s i.๐ทh 0x33
♦define s s i. f l 0x34
♦define .'ssi.'.dp 0x35
♦define 33i_.tr 0x30
♦define ._.ssi...enr 0x37
♦define ssi ...disr Ox. 3-0
♦define ._ ssi...test 0x39
♦define ...ssi c lick 0x27

♦define ._ ts i.c lr t s i 0x21
♦define „.tsi ..ctone 0x23
♦define ...tsi„exts 0x24
♦define _..tsi....test 0x25

♦define tone... dial 0x00
♦define tone ..ringb 0x01
♦define tone... busy 0x02
♦define tone...null 0x03
♦define tone.sdt 0x04
♦define tone rot 0x0 ร
♦define tone, ' sst 0x06
♦define tone...warn 0x07
♦define tone.., hold Oxœ
♦define tone...camp 0x09
♦define tone... music OxCa
♦define tone.dtmf 0x0a

♦define . coi. onh 0x41
♦define _coi_..of f h 0x42
♦define coi_ f l 0x43
♦define coi dial 0x44
♦define ,.coi._ring 0x45
♦define _coi_ drdy 0x46
♦define ”coi ..rcnl 0x047

♦define _opi ...enr _ssi_ enr
♦define _opi_..disr _.ssi_disr
♦define opi„.onh _coi_ ๐ท h
♦define _opi...of fh _coi_offh



♦ define _opi ..f 1 „coi. f 1♦ define _opi_dial Zcoi.dial♦ define _opi .hold OxaO♦ define Zopilcnl _coi_ rcnl
♦ define .dtmf ..digit 0x60



/X--X MODULE: MPU001.CX REL ะ 1.0X AUTHOR: รนrasak uthayopasX DATE : 27 December 1990
*/

♦ include <stdio.h> ♦ include "mpu.h" ♦ include “mpucmd.h" ♦ include "mpuintf. h' ♦ include "mpuvar-h" ♦ include "mpu002.h" ♦ include "dos.h"
void main( )C

unsigned char *p,flag,ch;
■ ,1 .......puts! "\t\t\t Digital PA8X Control Program '■ ); puts( ••\t\t\t===========================\n;; ) ;pr intf("\nMEM %d\n" ,sizeof(DEV)+sizeof (Dev.tbl ) ,sizeof(Slot...tbl )+ sizeofCOGbuff )+sizeof( Qdev)+sizeof(Qdev2) ) ;

init_.var( ) ; reset...alicardC ) ; scan ..card!);Slot’tblCO]=CONF;/* siot.ItblCi5=oPi; */
list ...card ( ) ;Num_dev=init_data(1 ;
init...pcfntsac( ) ; init.TSIO; init...data_.MAT( );
Num_dtmf=init. DTMF( );Num...co =init_.COI();NumZopi =init..0PIO,Num ..conf=init, CONFC ) ;X*ür-M|(|KTI 1 ;remove(0G...FILE2) ; rename!OG FILE1,0G,FILE2) ; fpt=fopen(OG..FILEl ,"w+ ) ;
Qcn t=0, Qcn t2=0, f 1 ag=0 ; ch=0 ;
printf("\n\n> Print Outgoing Report ะ "1; if ( (toupper(getch()))==’Y’)C print=ON;

CALL 1* ,» ท ุ,- ,,
f pr intf ( prn ! " by SURASAK UTHAYOPASNn") ;1 ’ getdateC&OGbuff .today) ; gettime(8cOGbuf f .now) ;f pr intf ( prn, "START > DATE X2d/r.2d/X2d TIME %02d :%02d-%02d :%02d\n\n'' OGbu f f . today. da... mon, OGbu f f . today. da_ day, OGbu f f . today - da....year, OGbuff .now. t i .. hour .OGbuff .now. ti ..min) ;

>else print=OFF; pr intf ( "\ท" ) ะ beep! 5) ;
do< scan_status(); if(Qcnt>0) flag=l; else flag=0;analyz e_.state( Qdev, Qcnt ) ; analyzelstate(0dev2,0cnt2); if (flag) show statusO ; if (kbhitO) c
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ch=getch(); if (ch==’\r’X fcloseC fpt); remove(0G._FILE2) ; renarne(OG_FILEl ,0G_.FILE2) ; fpt=fopen(OG FILE1.W+ );>
Jwhile (ch!=32);
fprintff prn, ก\ก\ท" ) ;
fclose(fpt); fcloseC prn);
reset,allcardC) ; shcwcoC);



* MODULE: MPU002.Cะ*: REL ะ 1.0ะ*: AUTHOR: Surasak uthayopasX DATE : 23 December 1990
X/

/* *define PRINT_.SND ะ*/
♦ include <stdio.h>♦ include <dos.h>♦ include "rnpu.h''♦ include ”๓puvar.h"♦ include "mpuintf.h”♦  include "mpucmd.h”♦ include "mpu002- h"♦  include "rnpu004.h"
void beepci) unsigned char 1 ;

s r <  ‘น1;ท ..111,».,;sound! 2000 ) ; delay!100); nosound! ) ; delay!200) ;
33

void waitkey!)£ sound!1000), delay! 30).noscund!); puts! "\r****** Press a key Ktacxxxx- ) ; getch! ) ;}
void call_slot!slot) /« write pm address «/unsigned char slot ;r outp(INF.ACO.slot);♦ ifdef DEBUG..ADOprintfC*\n> Write address (%3d)\ก”,slot) ;♦ endi f}
void reset cnt() /* reset interface address counter ะ*/l outpdNF RST CNT.NULL);}
void H _.out( signal, on ...of f ) /x enable handshake output signal ะ*/ unsigned char signal,on off;{ if (๐ก...off) outp( INF_H_0UT,( h_cวut 3e=('"signal ))) ; else outp(INF H 0UT,(h_out ; ะะsignal )) ;}
unsigned char data_rdy( ) /* check data._.rdy signal ะ*/
r return! inp( INF.PPU ENI)=1);Î
unsigned char active!signal ) /* check data._rdy signal * /unsigned char signal ;c returnC (inpCINF H IN) 8. signal)==0 );
3

void PPU„EN!on„off) /* Set ppu enable signal on/off */unsigned char on off;
c if (on_off) outp! INF_PPU_EN0,0) ; else outp(INF_PPtL£N0,0xff);
3

void clear info /* clear interface buffer */£



unsigned char i ;
F*PU._.EN(OFF);
for(i==l;î =*1AX_INFC0M๐นtp( INF..DATA,NULL ) ; reset.„cnt( ) ;

3

*ifdef LIST...INF_DATA
void commwrite(unsigned char *cl )/* Write Command form buffer to interface */c unsigned char number,i;

/* s.disable pm, reset counter ,write command .reset counter */
cprintfc"\r>> Write Command to interface <<\ ท*,);PPU EN(OFF);reset_cnt( ) ;number=*cl ;outpc INF. DATA,number ) ;cpr intf( "XrSYTE COUNT -%3d\n".number); for (1=1 ;i<=number ;i++ Kcprintf("\rCommandc%2d]=%3d\n",i ,«cl); if ( (i%20)--0) waitkeyC); outp( INF .DATA, «cl +■+ ) ;
3reset_cnt() ;

3

void comrnreadCunsigned char «C2)/*• Read Command from Interface to buffer */c unsigned char number, i ;/« s_disable_..pm, reset counter,read command, reset counter •ะ/ cprintfc”\r>> Read Command from interface <<\ท") PPU JEN(OFF) ; reset cnt( ) ;number=«c2=inp( INF ..DATA) ;cprintfc"\rRead BYTE C0UNT=%3d\n”.number);C2++;for ( i=l ;i<=number ;i++ K *c2=inp(INF.DATA);cpr int f( ”\rCommandĈi2d ] =%3d\n” , i ,-*c2+-+) ; if ( (i%20)==0) waitkeyC);3reset_cnt( );
3

♦ else
void ccmmwriteC unsigned char «cl)/* Write Command form buffer to interface ะ*ะ/£ /« ร.disable pm, reset counter ,write command .reset- counter ะ*-/

unsigned char number,i ;
/* PPU_EN(OFF); ะ*/ reset_cnt(); number =*cl -*-*■ ; outp( IN F ..DATA, number ) ; for (iะ=1;i<=number;i++)C outpcINF.DATA,*c1++);

3reset_cnt();
3

void comrnreadC unsigned char *c2)
/* Read Command from Interface to buffer ะ*/c unsigned char number,i;

/ะ* ร_disable_.pm, reset counter,read command, reset counter ะ*/
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/* PPÛ EN(OFF); */ reset_cnt();number=*c2+~r=inp( INF.. DATA) ;ทนmber=20;for ( i=l ;i<=number ;i-r+)C *c2r+=inp( INF DATA ! ;}reset cnt( ) ;>♦ endif
♦  ifdef USER.. INTERRUPT

void wait_data._rdy( Kwhile ( !data._rdy( ) 3& Ikbhito ); if (kbhitOK getchî ) ;putsC " > > User Interupt\n\r” ) ;
}

♦ el se
void wait data rdv( )
c/* Wait data ready and count down «/ unsigned char count=20 ;

while ( !data ..rdy( ) && (count>0) K count— ; delayC1);>}
*endi f
void wait., data _.rdy2( )
c unsigned char counts100 ;

while ( Idata...rdy( ) && (count>0) )C count—; delayC1);

unsigned char check.dev(slot) unsigned char slot;c/*  Check Dev Number */ unsigned char 1 ;
pc ๐๓=:comrnan d ;*:PCOfn++=3, *pcom-+~+=chk_.dev ;*:PCom++=NULL, *pcom++=NULL ; commwr ite( command ) ; call_.slot( slot ) ;PPU_. EN ( ON ) ; wai t„data_.rdy( ) ;PPU_..EN(0FF) ;delay(10);if (activéeREQ)K

PPU.EN(ON) ; wait.data rdy(); PPU.ENCOFF);H.„ ou t( REQ._ ACK, OFF ) ; ccmmread(command) ; i=eommand[13 ;Telse i=N0DEV; return(i);}
void compare_card()r unsigned char index,data ;

♦ ifdef DEBUG



printfC"\n>> COMPARE Card.. An” ) ;♦ endiffor ( index=0;index<MAX SLOT ;index++X call_slotCindex);if  ( c data=checkdev( index ) )i=slot_tb1C index] ) cprintf("> ERROR. . Card Type mismatch! PA0+=X3d MATCVSd) := SCPN(X3d)\ท'' index,Slot tblcindex),data);}}
void list_cardC)c unsigned char i ;

printfC'An» DISPLAY CARD DATA\n"); for c i=0 ;i<MAX_.SLQT;it+Xif CSlot_tblCi] !=NODEV) cprintfC"adderss* X3d->X3d” i .Slot ..tblCi 3 )switch CSlot...tblCi)Xcase rPU : putsC " > rtpu “ ) ; break ;case TSI : putsC ■■ >TSI “ ) ะbreak ;case SSI ะ putsC >SSI “);break ;case DTMF: putsC DTMF " ) -.break ;case COI : putsC COI ”);break ;case ISDN ะ putsC ■' > ISDN ");break ;case DC I : putsC OCI ") ; break:case CONF:putsC” CONFERENCE" );break:case DPI ะputsC” >OPI " ) ; break ;default:puts(“ERROR”);าJif Cit20=0 && i !—0) t  getchC);};}
}
void send_dataCslot,a,b,c) unsigned char slot,a,b,c;c ♦  ifdef PRINT...SNDprintfC"\rSND>>SL0TX2d ( 3) ะ 0x%02x(X2d ), 0xX02x(%2d), OxX02xCX2d)\ท", slot,a,a,b,b,c,c);♦ endifpcom=comrnand ;•*PCOm->-*- = 3 , *pcom++ ะ: a , *pcom-M- — b , *pcom+ + = c; cormnwr ite( command ) ; call_slotCslot);PPU.. EN ( ON ) ; wait_data ...rdyC ) ;PPU. ÈncOFF) ;/* clear_inf() X/)
void send command! slot .comrn ) unsigned char slot,*comrn;c commwrite(conwi) ; call..slotcslot) ;PPU. ..EH (CM); wait_data„rdy( ) ;PPU ENCOFF);}
void show_coC )c char ch=’\r ’;

printfC ”\n\nOUTGOING CALL REP0RT\n" ) ; printfC " = = = = = = = ' ร.ท");if c CfPt=fopenCOG_FILEl,”r”))=NULLX printfC"FILE EFKOR An");
36 whileCch != EOFX PutcharCch) ; ch=getcC fpt) ;>>fcloseC fpt);}
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* M00ULE: MRJ003.C:* REL ะ 1.0X. AUTHOR: รนrasak uthayopasX DATE ะ 23 December 1990
V

♦ include♦ include♦ include♦ include♦ include♦ include♦ include♦ include

<stdio.h><dos.h>"mpu. h” "mpuintf - h" "mpuvar.h" "mpxj002.h"" mpucmd . h" ''โกpu state, h'
♦ define MAX. CO I .n0๐ 3♦ define MAxIssiImOD e ♦ define tt̂ JDTMF.MOD 3 ♦ define MAX OPI_MOQ 6 ♦ define MAXJXI _MCO 2 ♦ define MAxZcONF.MOD 6
unsigned char search. dev( PCS) int pos;c unsigned char i ;

for ( i=0 ;i<MAX.PORT ;i pdev++x if c pdev->pos~=POS) returnC i );>returnCOxff);>
void init_data_MAT()/* Initialize data * - Read data from file*/c

FILE *fpt;unsigned char i,tmp; unsized int POS ; struct mat_tbl *pmat;
/•* Intialize sdt_.table */ i f ( ( fpt= fopen( DATA... FI LENAME, " r b+" ) )==NULL ) c puts (“>ERRORi ... DATA File missing"); beep( 1 ) ;}else<fread(Dev_tbl ,sizeof(Dev_„tbl ) , l,fpt);f read (Cod e_ set 1 sizeof (Code, set ) ,l,fpt);freadCCodeZcnl , sizeof ( Code...en 1 ) , l.fpt);freadCSpeed_tbl ,sizeof( speed.. tblC03 ) .MAX. SPEEDOIAL , fpt) ;freadOfught , sizeof (ttight) , l.fpt);}

fclose(fpt);/* Convert data from Oev.tbl to DEV ะ*/ printf("\nlnitialize Data From Mat \ท’' ) ;
for (i=0;i<MfiX.P0RT;i++,pmat++){. if ( pmat->dev_typ=SSI)Ctmpj=search_..dev( pmat->pxDs) ;if (tmp=Oxf f ) printf(''\n > ERROR ท๐ POS found %d" ,pmat->pos) ; else{pxJev-=0EV+tmp ; if (pdev->dev_.typ==SSI){. pd ev->stn=pmat - > stn ; pdev->svc=pmat->svc;pr intf( "SSI(%02d ) " , pmat->pos>>3) ;

pr intf("\n > ERROR TYPE MISMATCH SSI->Xd” , pdev->dev...typ) ;>
}



i f(pmat->dev_typ==COIXtmp=search_devC pmat->pos) ;if Ctflip==Oxff ) printfC "\n > ERROR ท๐ PCS found พ  , pmat->pos ) ; elseCpdev=OEV+tmp ; if c pdev->dev„typ=COI X pdev->stn = pmat->stn; pdev->redi._cnt ะ: prnat->co_type; printfC“C0IC?.02d) “,pmat->pos>>3) ;
printfC "\n > ERROR TYPE MISMATCH COI->Sd",pdev->dev_typ)}1>

ifCpmat->dev_typ=OCI Xtmp=seat ch.,.devC pmat->POs) ;if Ctmp=Oxff) printfc"Vi > ERROR no PCS found %d”.pmat-'pos); elsetPdev=D£V+tmp; i f c pdev- >dev_ typ==DC IX. pdev->stn = pmat->stn : printfC"DCI(%02d) "1pmat->pos>'3);
printfC "\n ■ ERROR TYPE MISMATCH OCI-?%d" . pd ev-.'dev . typ )}วJ}printfC "\n" ) ;>

void reset_cardCslot) unsigned char slot;/* Reset PPU in each card «/c #i fdef DEBUSprintfcv >Reset FRU #32d" .slot ) ; ♦ endifcall slotcslot);outpc INF_ H...OUT. RST._FPU) ;/* H.outCRST PPU.ON); V PPU..ENCON ) ; deliiyC20) ;PPU ENCOFF);outpC INF_H. OUT.h...cut) ;/» H outCRST. F-PU.OFF); ะ/
void reset_alIcardC )/* Reset PPU in each card ะ/ r unsigned char i ;

♦ ifdef DEEUGprintfC”\r\ก>>Reset All Card\n"); ♦ end iffor c1=0 ;i<MAX.SLOT ;reset. cardCi+t)) ;
void scan_cardC Xunsized char slot;

♦  ifdef DEBUGprintfC"\r\n>>Scan CardVT); for Cslot=0;slot<MAX SLOT;slot++X /* printfC’\r >Scan slot #%02d".slot) ; */Slot, tbl[slot3=check_devCslot);1
for Cslot=0 ;slot<MAX_SLOT ;slotr+ ) slot... tblCslot3=check.„.devC slot) ;♦ end ifJ »

unsigned char init.data( )/* Program ail TSAC in each card */



unsigned char rnod=0 ; 
unsigned in t  s lo t,d ev ;

♦ ifd e f DEBUG
p r in tf(  "\r>>Init A l l  DATAVO;

♦endif

pdevtmp=OEV ;
fo r (dev=0 ; dev < MAX. ,06V ; dev-t--*-, pdevtmp-*-+) 

pdevtmp->dev„typ=NOOEV ;dev=0;pdevtmp=&DEV[Q3 ;
for (slot=0;slot<ftox. SLOT-.slot v+x 

sw itch (S lo t. tb lC s lo tD X  
case SSI:

for ( mod=0 ;mod'"MAX_SSI M0G ;mod++, pdevtmp++ ,dev++ X

pdevtmp->svc=i ; 
pdevtmp- >stn=SOO+dev ;

pdevtmp->fea =0xff;pdevtmp- >dev_typ=SSI ; pdevtmp->pos = (slot << 3) ! rood ;pdevtmp— > ts pern = Oxff; pdevtmp->state ะ= IDLE; pdevtmp->down_cnt = 0; pdevtmp—> ร-ร i_ h>ook = OFF; pdevtmp- >SS1_ flash = OFF; pdevtmp->ร ร i_digit = Oxff; pdevtmp->dial ...ait - O; pdevtmp-> redirent =0; pdevtmp- >dev ca lied =0xf f ;. pdevtmp->dev__ ho Id - Oxff;
Pd evtmp-> ช ev.dtmf = Oxff;  
pd evtm p- > d ev_ CO = Oxff;
pdevtmp->dev c a l i f  = Oxff;  
pdevtmp->dev^ c a l lfbusy= Oxff;  
pdevtmp->dev_cail fno = Oxff; 
pdevtmp->dev_callb = Oxff; 
pdevtmp->dev _ca 1 lbd es =0xff ; 
pd evtm p->dev_.ca 11 wait =0xf f ; 
pd evtm p- -» hot = Ox f  f ;
pdevtmp->hunt = Oxff;
pdev->start. ti_hour =Oxff;\break ; case COI ะfor (rnod=0 ;ruod<MAX_COI...MOO ;rr>cd +-+, pd evtm pH-4-,dev+-r X  pdevtmp->dev_typ =C0I ; pdevt.'กp->pos = (slot << 3) ; mod;pd evtmp— > ts pern = Oxff; pdevtmp-> state = IDLE; pd evtm p->d own _.cnt = 0; pd evtm p-> CO i.. hook = OFF ; pdevtmp»->coi_ring =ะ Oxff; pdevtmp>->coi_ssi = 0; pdevtmp->dial_cr»t =ะ 0; pdev->start.ti_hcur=0xff ;}

break ; 
case DTMF:

for (mod=0 ;กxxJ<MAX_DTMF..MOO ;mGd*+ , pdevtmpH-t-,dev♦-+ X  
pdevtmp*->dev..typ=DTMF ; 
pdevtmp->pos = ( s lo t  << 3) ! mod; 
pdevtmp->tspcm = Oxff; 
pdevtmp->state = IDLE ; 
pdevtmp->dtmf„ free=IDLE;}

break; 
caæ  0PI ะ

fo r (mod=0 ;mod<MAX_CPI_MOO ;rnod+H-, pdevtmpH-4- ,dev++ X  
pdevtmp->dev_tÿp = OPI ; 
pdevtmp— >pos = ( s lo t  << 3) ! mod ;
pdevtmp*->tspcm = Oxff; 
pdevtmp—> sta te  = IDLE; 
pdevtmp->down_cnt = 0 ; 
pd evtm p->ssi__ hook = OFF; 
pdevtmp->ssi_flash=ะ OFF;



pdevtmp->ssi__digit= Oxff; pdevtmp->dial_cกิt = 0; pdevtmp-> redirent = 0; pdevtmp->dev„hold = Oxff pdevtm p-;> dev _dtmf = Oxff pdevtmp->dev._c๐ = Oxffpdevtmp~>dev"callf= Oxff pdevtmp->dev„callfbusy= Oxff pdevtmp- >dev~cal 1 f no = Ox f f pdevtmp->dev_callb ะ= Oxff pdevtmp—>dev~calIbdes = Oxff pdevtmp->dev... call wait = Oxff pdevtmp->hot = Oxffpdevtmp->hunt = Orff ;pdev- > sta r t. ti_. hour = Oxff

...r*jG , pdevtmp+ f ,dev++ X= DC I ;
=ะ (slQT- c< 3) ! mod;= Oxff;= IDLE;=YES ;

*/

break ; case DCI ะfor (mod=0 ;mod< MAX_DCI. pdevtmp- >dev... typ pd evtm p—>pos pd evtm p- > ts pern pd evtmp->state pdevtmp-->dtmf... free pdev->start. ti hour-=0xff;/* pd evtm p- > s tn=400+d ev}break; case ICON ะ break ; case TSI: break; case CONF:for Crnod=0 ;mod<MAX_C0NF...M0Q ;mcd*-+, pdevxmp+'t',dev++ X pdevtmç>->devtyp= CONF;Oxff;Oxff;Oxff ;(slot Oxff;IDLE ;

pdevtrnp-̂ a pd evtm p- '‘b pdevtmp- >c pdevtmp->pos pd evtm p- > tspern pdevtmp->state pdevtmp->dtmf free=YES}break ; case NODEV:pd evtm p- > dev _ ty P=N 00 £ V ; break ;

<s 3) mod ;

♦ ifdef DEBUG printfC” wait... key( ) ; ♦ endif return(dev);
>r1AX ...DEVICE = %d\n " .dev);

unsigned char init. data. old( )/* Program all TSAC in each card */c unsigned char mod=0 ; unsigned int slot,dev;
♦ ifdef DEBUGprintf("\r>>Init All DATA\ก',); ♦ endif
pdevtmp=DEV ;for (dev=0 ;dev<หAX„DEV ;dev+ +, pdevtmp+-t-) pdevtmp->dev_..typ=NODEV ;dev=0;pdevtmp=&DEVCOD ;
for (slot=0 ;slot<MAX..SLOT ;slot-M-X switch (Slot_tblCslotDX case SSI:for c กา๐d=0 ;mcd <หAX. รร1_หCO ;mcd +-*■ , pdevtmp-»"»-, devx-f- X/* ---- ------ */pdevtmp->SVC=1 ; pdevtmp->stn=500-+-dev ; pd evtmp-> fea=0xf f ;
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for (mod=0 ;m๐d<หAXJXI_„MOO;mod-r+.pdevtmp++,dev++x pdevtmp->dev_typ= DCI; pdevtmp->pos = (slot << 3) ; mod; pdevtrnp-xtspcm = Oxf f ; pdevtmp->state = IDLE;
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void init_pcrrrtsac( )/* Program all TSAC in each card ’♦ ะ/



< unsigned char dev,inc;
♦ ifdef DEBUGprintfC'\r>>Init All TSAC\n“); ♦ endif
init_tspcm_data(1 ;for (dev=0;dev<!TAX_.DEV;dev++)Cif (0EVCdev3.dëv_typ ;= NOOEVX STSAC(dev);/* SPCM(dev); -V}J
for (dev=0;dsv<MAX_DEV;devr=inc)C switch (0EVCdev3-dev.typX case 331ะSPCMCdev); inc=รฯAX_.SSI_MOO; break; case COI:SPCMCdev); inc=rtAX...COI ...MOD ; break ; case ÛTMF:SPCMCdev) ; inc=MAX . 0 IMF ...MOO ; break ; case OPIะSPCMC dev); inc=MAX ...OPI_MCO ; break ; case ccI ะSPCMI dev) ; inc=MAX ...DC I ...MOO ; break ; case ISON ะ inc=l ; break ; default ะ inc=l ; break ;11

void init_TSI(X
unsigned char ts,*pcornrn ; in t dev ;
♦ i fdef DEEJJGpr int f( " >>Initial ize TSI \ ท'');♦ endif/* Search TSI card */Tsi...add=Oxf f ;for (dev=0;dev<MAX_SLOT ;dev++)if (Slot_tblCdev3=TSI ) Tsi...add=dev ;/* Reset and clear Timeslot */if (Tsi„add;=OxffXreset..card( Tsi_add ) ;♦ ifdef DEBUGpr intfc An- ) ;♦ endi ffor (dev=0 ;dev<=2S5 ;dev++)send_data(Tsi add, tsi_ctone.tone null,dev);})

unsigned char init_DTMF(){ unsigned char dev,dtmf=0;
for (dev=0;dev<MAX_DTMF ;dev++)Dtmf„addCdev3=Oxff;Pdevtmp=OEV ;for ( dev=0 ;dev<MAX_DEV ;dev++, pdevtmp++ )if (pdevtmp->dev_typ =  DTMF) Dtmf_addCdtrnf++3=dev



♦  ifdef DEBUGprintf(">>Search DTMF \ ก"); printf(” >DTMF found (X2d) ะ ■* ,dtmf); for (dev=0;dev<dtmf;dev++)printfC"X2d ",Dtmf addCdev)); printf("\ก");♦ endifreturnCdtmf);}
unsigned char init_CONF()r unsigned char dev,conF=0;

for (dev=0 ;dev<MAX_.CONF ;dev++)Conf ..addCdev)=Oxf f ; p»devtmp=OEV ;for (dev=0 ̂ evXMAX.DEV ;dev+ ♦-, pdevtrnp++ )if cpd evtrn p->dev..typ == CONF) Conf. .addCconf-f-Ô dev ♦ ifdef DEBUGprintf(">>Search CONF \ ก");printfC" >CONF found (X2d) ะ ",confj;for (dev=0;dev<dtrtif ;dev+>)printf('X2d " ,Conf. addCdevO) ; printfC"\ก");♦ endifreturnCconf ) ;>
unsigned char init_COIC)c unsigned char dev,co=0;

for Cdev=0 ;dev<MAX...CO ;dev++ )Co_addCdev3=Oxff ; pd evtrn P=DEV ;for ( dev-0 ; dev < MP.X. D EV ; ช ev++, pd evtrn P++ )if ( pd evtrn p»-> dev... typ =  COI ) Co...addCco+̂ D=dev;
♦  ifdef OEEUGprintfC">>Search CO \ ท");printfC" >C0 found (X2d) ะ " ,co) ;for (dev=0idevcco;dev++)pr intfC “X2d " ,Co._addCdevO ) ; pr intf( "\n" ) ;♦ endif returnCco);

unsigned char init OPI( )c unsigned char dev,opi=0;
for Cdev=0;dev<MAX_OPI;dev++)Qpi__addCdev]=Oxf f ; p>d evtrn P=DEV ;for (dev=0 ;dev<hAX_ ÛEV ;dev++ , pd evtrn P++- )if ( pdevtinp->dev... typ ะะะะ DPI ) 0pi.„addCopi-*~O=dev ;

♦ ifdef DEBUGprintf(">>Search OPI \ ก"); printfC" >0PI found (X2d) ะ ",๐pi) ะ: for (dev=0 ;dev<opi ;dev+-+)printfC"X2d " ,0pi.._addCdev3 ) ; printf(”\n");♦ endif returnCopi);}
void init var()

unsigned char i ;
h_out=0xf f;h_in=Oxff;Qcnt=0; coQ_ cn t=0ะ
f o r  ( i = 0 ; i < M A X .C G Q ; i - t " O  c c O C  i  3 = 0 x f  f  ;



1 3 1

Night_flag=OFF;
/*/*

*/

(USE IN TEST PROCESS) */
p=Code.set , *p++=70.xp++=75,

*p++=4 1 P=Code.cnl , *p++=90, *P+-»=85,

*p++=71 ,*p++=72 *P++=76 ,*p-t-+=77 «p++=6 ;*p++=81 1*p++=ร2 -rp++=Q6 'pr+=67

,*p++=73 ,*P++=7S
,*P-r+=S3

/* p=Slot. tbl :

*//*
*//*

V

*pr-r=SSI ะ *P++=TSI ; *P++=COI; *p++=OCI; *PT-+=SSI: -*p++=OCI; *P++=SSIะ *P++=SSIะ *P-M-=OCI; *p-r+=OCI ; *P+-T=SSI ;*p-r-f=OPI ; *P++=OCI

*P++=COI*p++=COI*P++=SSI*P++=DTMF*P»+=CCI*p++=OTMF
Xp++=NOOEV; *p-r+=HCXj£V; *P++=OPI ; *PM-=NOOEV ; *pr-+=SSI ; *p-r-r=NCOEV ; *P++=TSI; *p++=COI ; *P-r+=OTMF ;
P=Night ;*pr-+=7 ,*p-rr=8 ,*pr+=Oxff*P++=Ox f f , *P+-*=Oxf f , *P++=6 ;

บทsigneo crwr i.j:
For 1 1 "O ; i  -n-'.’. If iun i a ’ * . poevsOE1* ; 

rrighT..C i  J~l* r. f F ; 
i f  I night I* i 5 : ะ'j'F'r I \

TO* ' J = 0 ;  j  •■ .ท*t x .  O i v  ; j - t ,   ̂ ; ;;1 f * PO*ev- -f-' r. - l*3nT ï I J ;
พ igp*..{ I J ;

,*p+-t=74 ; ,*p++=79 ;
,*P++=S4; ,*p+t=39;
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/*—
X MODULE: MPU004.C
X REL ะ 1.0
X AUTHOR: Surasak Uthayopa-3
X OATE ะ 28 December 19-90

*/

♦ include
♦include
♦include
♦include
♦include
♦include
♦include
♦include

<stdio.h> 
"mpu-h" 
■'mpuintf .h" 
"mpucmd.h" 
"mpuvar. h" 
"mpu002. h” 
■'mpu004.h" 
■'mpustate.h'

vo id SPCM(dev)
/ * ■  Set PCM */ 
unsigned char dev;{

Pdevtmp=&OEVCdev] ;
/* s lo t  = (pdevtmp~>po3) >> 3; */

send_data((pdevtmp->pos) >> 3, se t pcm.C ( pdevtmp->tspcffl) & 0x071.0); J
void STSAC(dev)
/* Set TSAC */ 
unsigned char dev;c

Pdevtmp=&D£VCdev];/*
s lo t  = ( pdevtmp—>pos) >> 3; 
mod = ( pdevtmp->pos) & 0x07;*/
send_data( pdevtmp->pos >> 3, set t s a c , c pdevtmp-»pos) a 0x07, ( (pdevtmp->tspcm) >> 31)

void ENTONECdev.tone)
/* Enable Tone */ 
unsigned char dev,tone;

♦ ifd e f DEBUG
p r in t fc “ENTONE ะ %2d ~>%2d\n",dev,tone);

♦endi f
pdevtmp=&DEVCdev];
send.„.data(Tsi_.add , _..tsi._ctone,tone,pdevtmp->tspcrn) ;

/* i f  (on_off) 
e lse

send_data(Tsi ...add . _tsi_ctone, tone._nu 11, pdevtmp- 'tspcm) ;*/
vo id EN MUSC dev)
/* Enable t-Kjsic */ 
unsigned char dev;c

pdevtmp=OEV+dev ;
send_data(Tsi_add, _tsi_ctone,tone music, pdevtmp->tspcm);>

vo id S£ND..OTMF(dev,num)
/* Send dtmf tone to  time s lo t  */ 
unsigned char dev.num;
c

i f  (ทน๓=0) nuriF=10; 
pdevtmp=OEV+dev ;
send_data(Tsi add, ts i_ctone,tone dtmftnum,pdevtmp->tspcm) ;>

void CONNECT_TS(source,des)
/* Connect 2 T im slot */ 
unsigned char source,des;c

send dataCTsi add, ...tsi_exts,source,des) ;>
vo id CONNECT_TSDEV(source,des)
/X. Connect 2 DEV only send */ 
unsigned char source,des;



send_.data(Tsi_add 1 _tsi. exts.OEVCsource] .tspcrn 1 DEVCde3] . tspcrn) ;>
void CONNECT_OEV(source1 des)/* Connect OEV both send & Receive */ unsigned char source.des;c unsigned char *pcorn ;

pcom=command ;
*pccmr+=6 ;*pcom-t-+=__tsi ...exts 1 *pccnH-+=OEVCsourcej.tspcm . *pcom++ =OEVCdes). tspcrn ; *PCom++=...tsi exts , *pcorn++=OEVCdes).tspcrn 1 «pcorn-แ =DEVCsource].tspcrn send...commande Tsi... add 1 command ) ;
/* send.,.data(Tsi„add,_tsi exts.OEVCsourcej-tspcrn,DEVCdes]-tspcrn) ; * /}

c

unsigned char'SEARCH.pPIC)/* Search Idle OPI */
c unsigned char i ;

for c i=0;i<Num._opi ;i++)Cif c DEVC0pi_..addCiD3-3tate=IDLE) return(Opi addCi));
returnCOxff);

}
unsigned char IS.OPI(dev)/* Is dev OPI ? */ unsigned char dev; t return(DEVCdev).dev...typ=OPI ) ;/* if (D£VCdev).dev„typ=OPI) r eturnCTRUE.) ; else returnCFALSE):*/>
void SOPI ...DIALC dev )/»- Set OPI dial */ unsigned char dev;c unsigned char «pcom.rncd; int tmp,tmp2;

Pdevtmp=OEV+dev;tmp=ASSI..STN(pdevtmp->dev_.called) ; mod=pdevtrnp->pos&7 ; pcom=command ;*PCom-r+=9 ;*Pcom++=,._opi._dial 1 *pcom++=mod, *pconn-+=( tmp2= c tmp-( tmptlOO)) ) /100 : tmp-=tmp2;*pcom++=...opi...dial 1*pconr++=fixx), *pcom++=(tmp2= (tmp-ctmp%10 ))) /10; tmp-=trnp2;*pcom++=...opi_,dial 1*pcom++=mod, *pcom*+=trnp; send,.commandepdevtmp->pos >>3,command);>
unsigned char SEARCH_DTMF()/* Search Idle DTMF */r unsigned char i ; 

printfC'Search DTMF ะ “); 
for ( i=0;i<Num,_dtmf;i++ ){printf(”542d(X2d ) " 1 Dtmf _addCi) .DEVCDtrnf ...addCi)) - state) ; if  ( DEV[Dtrnf_addCi:n.state==IDLEX printf(''\n" ) ; return(Dt(nf addCi)) ;1>return (Oxff);>



unsigned char SEARCH„CONF( )/* Search Idle Conference */{ unsigned char i ; 
printf("Search CONF ะ "); 
for ci=0;i<Num. dtrnf ;i++ ){printf(''X2d«2d) '• .Conf.addCi ไ.OEVCOtmf.addCi ไ].state) ; if ( DEVCConf...addCiD].state==IDLEX printf( "\iท'' ไ ; returnCConf addCi]);ไ>return (Oxff);ไ

void RELEASE...DTMF( ) /■ * Release OTMF from SSI# dev -*//* Before use - Set value -> pdev.pdtmf */c pdev-> dev_dtmf=Oxf f ; pdtmf->state= IDLE;ไ
unsigned char AOTMF OIGIT(dev)/* Get dial digit from dtmf * /  unsigned char dev;c returnCOEVCde/] .dev digit);>
unsigned char GETJÙIGIT(dev)/* Get Dial digit from DTMF or SSI module */ unsigned char dev;{ unsigned char digit; 

pdevtmp=OEV+dev ;if ( (digit=pdevtmp--.>dev_digit);=Oxff K pdevtmp->dev..digit=0xf f ;/* if (digit==0) digit=10; «/♦ ifdef DEBUGprintff'GET DIGIT *d\n".digit) ;*endi freturn(digit) ; 
else {digit=OEVCpdevtrnp- >dev__dtmf ไ-dev. digit ;

*^๘p r in t ™  DIGIT MV." .digit);♦ end ifreturn (digit);ไไ
unsigned char AOEV(slot,mcd )/* Search POS */ int slot;unsigned char mod ;I unsigned char dev; int pos;

pos=(slot <<3) + mod ;Pdevtmp=OEV ;for (dev=0 ;dev<Hurn._dev ;devr~r, pdevtmp++ ) if (pdevtmp->pos==pos) return(dev); return(Oxff);ไ



* MODULE: MPU005.Cะ*: REL ะ 1.0X AUTHOR: Surasak üthay๐pasะ*: DATE : 2S December 1990
*/

♦ include <stdio.h>♦ include "mpu-h"♦ include “mpuintf.ln"♦ include ~mpucrnd.h“♦ include "mpuvar.h'♦  include “mpu002.เท''♦  include ''mpu004. เท"♦ include "mpustate.h“
unsigned char ASSI ..IDLE! dev)/* Ask SSI Busy/Idie */ unsigned char’dev;c returnC OEVtdev).state==IDL£);/* if fDEVCdev).state—IDLE) returnCTRUE); else return!FALSE);*/>
unsigned int ASSIjSTNCdev)/* Find OEV* from STN# */ unsigned char dev;r returnCDEVCdev).stn);>
unsigned char ASSI.SVC!dev)/* Ask SVC */ unsigned char dev;! returnCOEVCdevl.svc);>
unsigned char ASSI.CALLBCdev)/* Ask dev Call Back ? */ unsigned char dev;c return(Q£VCdev].dev callb);>
unsized char ASSI .HOT! dev)/* Ask dev set Hot line ? *■ / unsigned char dev;c return!DEVCdev].hot);>
unsigned char ASSI.CALLF!dev)/* Ask dev set Call Forward ? */ unsigned char dev;c return!DEVCdev3-dev calif);}
unsigned char ASSI_POSCdev)/* Find Pos from DEV* */ unsigned char dev ;c returnCDEVCdev).pos);>
unsigned char ASSI_CALLED!dev)/* Ask Dev connected to what dev */ unsigned char dev ;! returnfDEVCdev).dev called);>
unsigned char ASSI_HOLOCdev)/* Is dev hold another dev */ unsigned char dev ;



returniO£VCdev3-dev hold);>
{

unsigned char ASSI JjTMF(dev)/* Ask dev connected to what- dev */ unsigned char dev;
c return(DEVCdev3-dev dtmf);3
unsigned char ASSI .co(dev)/* Ask dev connecter! to what dev */ unsigned char dev;c return(D£VCdev3-dev co);>
unsigned char ASSI_HUNT(dev)/* Ask Hunting group number of der */ unsigned char dev;

return(0£VCdev3.hunt);3
unsigned char SEARCH..SSI(stn)/* Fine dev* from STH* * /  unsigned int stn;c unsigned char dev; 

pdevtmp=OEV;for(dev=0 ;devrNurn..dev ;dev+r,pdevtmpi+ )if ( (pdevtmp--‘3tn==stn) /* && (pdev->dev._typ=SSI) */ ; returniOxf f ) ;3
void SSSI_RING(dev,on.off)/* Set SSI -> ringing ON/OFF */ unsigned char dev,on off;

pdevtmp̂ dOEVrdev ; if  (on_off)send _dataf pdevtmp->pos >>3. ,.ssi_enr ,pdevtmp->pos 3, 7,0) elsesend datai pdevtrnp- >pos >>3, ssi disr,pdevtmp->pos ร, 7,0 3
void SSSI„.CLICK(dev)/* ENABLE SSI Sent a short Ring */ unsigned char dev;{ pdevtmp=OEV-t-dev ;send datai pdevtrnp->pos >>3, ssi cl ick. pdevtrnp- >PC'S ร: 7.0);
3

return! dev



hOOULE: npuooe.c* REL ะ 1.0* AUTHOR: Surasak uthayopas* DATE ะ 23 December 1990
*/

♦ include♦ include♦ include♦ include♦ include♦ include♦ include♦ include

<3tdio.h> "mpu. h" "mpuintf. h“ "mpucmd .h" "mpuvar.h" "mpu002. h” "mpu004. h" "mpu state - h'
unsigned char SEARCH. CO() /* Search Idle CO * /
rV unsigned char i ;

for ( i=0 ;i<Num_co;i+-* )Cif ( OEVCCçaddCi)Î-scace= IDLEXprint.f(">> C0F0UN0 % 2 d \ท'',Go.addCi3) ; return(Co addCi));}}returnCOxff);
unsigned char AC0_TYPE( dev )/* Ask C0_TYPE - > 6 t M F / P L U S £  */ unsigned char dev;{ returnfOEVCdev]. redi cnt ); />
unsigned char AC0_I0LE( dev )/* Ask CO idle/busy */ unsigned char dev;c return(DEVCdev),scate=ะ=I0LE);5
unsigned char ACQ.POS(dev)/* Find CO POS */ unsigned char dev;c returnCOEVCdev].pos) ;}
unsigned char ACO.PING(dev)/* Ask CO Ringing or not */ unsigned char dev;
c reburnCOEVCdev] ,coi_ring=l ) ;>
void SCO.HOCK(dev,on_off)/* SET CO ONHOOK/ÛFFHOOK */ unsigned char dev,on_off;C pdevtmp=OEV>dev ; if (on_off)Csend_data(pdevtmp->pos >> 3,....coi ..onh,pdevtmp->pos a. 7,0); /* pdevtmp->sta'te=COI.„ONHCOK. ; */

elsefsend_data(pdevtmp->pos >> 3,_coi_offh.pdevtrnp~>poร 8i 7,0) /* pdevtmp->sta-tê IOI._OFFHCO< ; */3
void SCO_FLASH(dev)/* SET CO ..FLASH */ unsigned char dev;c pdevtmp=OEV+dev ;send_data( pdevtmp—>pos ■>> 3._.coi..fX,pdevtmp->pos & 7,0);



>
void SCO_DIAL(dev, ทนท))/* SEND DIAL PULSE DIGIT */ unsigned char dev.num;c printfc............................................dial %2d\n" ,ทนท));

pdevtmp=OEV+dev ;/* if (ทนm=0) nurn=10; ■ */send._data( pdevtfl)p->pcs >> 3, _.coi „dial,pdevtn)p->pos & 7.ทนท)) Pdevtfl)p->3tate=C0I_DIAL ;3
unsized char SEARCH ..NIGHTC )/* Search Night Connection V
fL unsigned char i,tmp;

for (i=0;i<l"WX_NIGHT;i++)Ci f ( (tmp=N ightc i ]):=0x f f)if ( DEVCtrnp).3tate=IDLE)'Cprintfc >> NIGHT FOUNO X2d\n' .NightCi]); leturnCNightCi)) ;3>returnC Oxff);

pdevtm p-> state=COI FLASH ;

}
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/ * — MOOULE: MPU007~C
X REL ะ 1.0X AUTHOR: Surasak uthayopas
X DATE ะ 23 December 1-390
* /

♦ include♦ include♦ include♦ include♦ include♦ include♦ include♦ include

<stdio.h> "mpu . h" "mpuintf.h“ "กา pucmd. h" "mpuvar.h""mpu002.h" "mpu004.h" "mpu state. h'
void teste)/* Hardware test Routine */
r

puts( "RING SSI 1" ) ;SSSI. RINGC6.0N) ; getchC); SSSl'..RINGC 6,OFF ) ;
PUt.sC "RING SSI2" ) ; SSSI_.RINGC7,0N ); getchc) ะ SSSiIrING(7,0FF) ;
puts! "RING OPIi" ) ะ SSSI„RINGC1,0N); getchO ;SSSiIrINGCI.OFF);
PUtsC "DIAL OPI" ) ; pdevtmp=OEV ;prjevtmp-->redi[0]=l, pdevtmp->rediCl]=2, pdevtmp->rediC23=3; pdevtmp->redi[33=4, pcfevtmp->redi[43=5, pdevtmp->rediC53=6;
SOPI OIALCO);
PUtsC"DIAL COI"); PUtsC“ OFF HOCK”); PUtsC " ON HOOK" ) ; PUtsC " ON HOOK" ) ; PUtsC •• FLASH ” ) ; PUtsC " DIAL " ) ;

SCC._HOOKC 14.OFF) : getchc ) ; SCO...HOOKC14,ON ); getchc); SCoIhOOKC 14,OFF) ; getchO; SCo 'flASHC14) ; getchc ) ; SCO.DIAL c 14,9 ); getchO;
PUtsC "CONNECT DIAL TONE " ) ,  E N T 0 N EC 6 ,to n e ..d ia l ) ,  g e t c h O ;
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/*—X MOOULE: MPU008.CX. REL ะ 1.0X AUTHOR: Surasak uthayopasX DATE ะ 4 January 1991
*/

♦ include♦ include♦ include♦ include♦ include♦ include♦ include♦ include

<stdio.h> "mpu .h" "mpuintf .h" "mpucmd.h" "mpuvar.h" "mpu002.h" "mpU004.h" "mpustate.h'
รทวid rx_ datai slot)/* Receive data form SLOT */ unsigned char slot; 
r call...slotc3lot); if (activeCREQ)K reset ente ) ; H„.outCR£Q_.ACK,0M ) ; PPLLENCON); wait., data.. rdy(); PPU_EN(0FF);H_๐utcREQ_ACK,OF F); cornmreadC command ) ;5>
void analyze.statusCslot.pcom) 
/*■  Analyze DEV Status Change */ unsigned char *Pcom,slot;

unsigned char i.dev.num;
num=*pcomะ if Cnum;=2S5K

switch (Slot_tblCslot]K case SSI:for ci=l :i<=num;ir=3Kdev=A0EVCslot,*cpcom*1 )); pdev=0EV+dev;*pQ++=dev .Ocnt-M ; switch (*peom*-t-)C case ...ssi..of fh:pdev->ssi hook=0FFH00K ;
printfc "SSI .0FFH0O'. X02d\n" .dev) ; break ;case ...ssi. .on h :pdev->ssi_hook=0NH0CK ;
printfc "SSI..ONHOOK X02d\ท" ,dev) ; break ;case _.ssi_.f 1 ะpdev->ssi_. f lash=0N;
printfc"SSI.FLASH %02d\n",dev);break;case ..ssi...dp:PCom++;if  c*pcoml=10) pdev->ssi_digit=*pcom ;else pdev->ssi..digit=0; pconm- ;printfc "SSI ...DIAL X02d ->num %2d\n" ,dev, pdev->ssi_..digit ) ; break ; default:po—,Qcnt— ; break ;

break ; case COI:for (i=l ;ic=num;it=3)<dev=A0EVCslot,*Cpcorn+1)) ;
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Pdev=OEV+dev ;*pQ++=dev ,Qcnt-r+; switch (*pcom++X case ...coloring:pdev->coi_,ring=CN ;Pdev->state=IC ;
pr intf(“COI_RING X02d\n".dev);break;case _.coi_rcnl ;pdev->coi_ring=OFF;
pr intf C'COI. .RING Cancel %02d\n",dev); break;case _,coi_drdy: /* Dial ready */Pdev-;>dev_.dtrnf=QN ; /* set dial.rdy flag */
printfC'COI.OIAL FOY X02d\n",dev):break ; default:pQ—.Ocnt— ; break ;■»j}break; case OPI:for ( i=l ;i<ะ:ทนโท;i+=3){dev=ADEV(slot,*(pcom-rl )) ; pdev=OEV+dev;*pQ++=dev ,Qcnt++; switch Opcom+rK case _opi_offh:pdev->ssi_hook=OFFHOCK :
prin tf(''OPI...OFFHOCK X02d\ก', ,dev); break;case _.opi.,.onh:pdev->ssi... hook=ะONHOCK ;
print f(''CPI_CNHOO»< X02d\ก" .dev) : break;case _opi .fl:pdev->ssi_f lasfeCN ;
printf("OPI_FLASH xo2d'นา'' .dev) ;break;case _opi_dial:PCOdH-t ;if (*pcom<10) pdev->ssi_digit=-rpcom;else pdev->ssi_ชigit=l+*pcc>fn ; pcom++ ;printfc "OPIJDIAL X02d ->ทนโท X2d\n ",dev,pdev->s3i_ digit) ; break;case ..opi.hold:if (pdev->state :=8USY) {pdev->ostate=pdev->state ; pdev->state=OPI_HOLD ;)pdev->opi_hold=ON ;
printf( 'OPI_HOLD XC2d\n" .dev); break ;case _opi_.cn 1: pcom+=2; break ; default:pQ—,Qcnt— ; break ;>}break ; case DCI : break; case DTMF:for (i=l ;i<=กน๓;!+=3){

dev=ADEV(slot,*(pcom+1)); ; pdev=OEV+dev; *pQ++=pdev->dev._dtmf ; Qcnt++;
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switch (*pcom++)Ccase _dtmf ...digit:Pcom+-t ;if (*pcofn!=10) pdev->dev...digit=*pcorn ;
printf("QTMF._.DIGIT X 02d HIM—> %d\n" ,dev#pdev->dev_digit) ;PCom++ ;break : default:po—,Qcnt—; break ;}}break; case TSIะ break;5

void scan ...statusO* Scan All slot and Get Status Change *■ / 
unsigned char slot;
for (slot=0;slot<MAX SLOT;slot++){

/* printf("\r> SCAM STATUS -> Slot X2d",slot); V ♦ endifrx.data(slot);analyze status(slot,command);>♦ ifdef DEBUG if (Qcnt:=0)CprintfC>>Q count = t2d\n > Q ะ ",Qcnt); for (slot=0;slot<0cnt;slot++){ printf(“X2d ".QdevCslot]);}printfc "\n" 1 ;}♦ end i f •



/*— MODULE: MPU009.Cะ* REL 1.0ะ* AUTHOR: Surasak uthayopasะ* DATE ะ 4 January 1991
* /

♦ include♦ include♦ include♦ include♦ include♦ include♦ include♦ include♦ include

<stdio.h> "mpu -h” "mpuintf.h" "mpucmd.h” "mpuvar.h" ■ 'mpu002. h" "mpu004.h'‘ "mpustate.h' ■ 'conio.h”
/* ♦ define FULL */
void analyze_state(qdev,qcnt)/* Analyze DEV state Change *//* Get data from Q */unsigned char qdevCMAX„ DEV3 ,qcnt ;c unsigned char i ;

pQ=qdev;for c i=0;i<qcnt;ir+,pQr+){ pdev =0EV+ (*pQ); pdtmf=OEV+pdev->dev„dtmf ; pco =OEV+pdev->devIco;pssi =OEV+pdev->dev._cal led ; pfiold=OEV+pdev->dev_hold ; switch (pdev->state)C case OFF ะSTATEOC); case IDLE: break ;
STATEU ) ; break ;case CHK._CLASS:STATË2C); case DIAL: break ;
STATE3C); case COMMAND: break ;
STATE4C); case NEXT: break ;
STATE5C); case BUSY: break ;
STATE6C); case LOCK.: break ;
STATE7(); 

case CALL... EX:
break

STATE3C); case EX ...RING: break ;
STATE9C); case TALK : break ;
STATE10C); case FLASH : break
STATEUO; break; case FLASH..DXAL;STATElllO; break; case CALL_TRANS:STATE12C) ; break ; case CT..RING:STATE1210; break; case CT..TALK:STATE122C); break ; case CT_ FLASH ะSTATE123C); break ;

case H0LD_BUSY ะSTATE13C); break ; case EX_.H0LDED:STATE140; break;
case ร_CALLF:STATE15C); break; case CALLF. DIAL:STATE15K); break;



ca se  CALLF.. CHECK:STATE152C); break ;case CALLF..OK: STATE153(); break ;
case c.CALLF: STATE16C): break ;
case EX__BUSY: STATE17C ) ; break ;
case ร_CALLS: STATE18C); break;case CALLB_DIAL:STATEISK ) ; break;case CALL6...0K: STATE132(); break ;case ĈCALLB: STATE20C); break ;
case ร_HOTLINE: STATE2K); break ;case HOT DIAL: STATË211C); break ;case HOT._OK:STATË212C); break ;case C_HOTLINE: STATE22C): break ;
case REDIAL: STATE24C); break ;
case HOLD:• STATE25C); break ;case HOLD.,DIAL: STATE25K); break ;case HOLD..CALLEX:STATE252C); break ;case HOLD.RING: STATE253C); break ;case HOLD...TALK: STATE254C); break ;
case CONFERENCE: STATE26C); break ;case CONF..DIAL: STATE27C); break ;case CONF_CHECK: STATE28(); break ;case CONF...SET: STATE29C); break ;
case CALL...F-U: STATE30C); break ;case PU...CHECK: STATE3IO; break ;
case HOTLINE: STATE32C) ะ break ;case HOTLINE..CNL:STATE33C); break ;
case OUTCEDING: STATE34C); break ;case OG.DIAL: STATE35C) ะ break ;case OG_CHECK: STATE36C); break ;case OG . . .OK:STATE37C): break ;
“ " ร ; » ™ » break ;case CHECK...NIGHT:STATE39C); break : case NIGHT...RING:STATE40C); break ; case NIGHT OK:STATE4I(>; break ; case OPI__H_SRC:
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STATE42C); break ; case OPI H .DES:STATE430; break; case OPICHOTะSTATE44C); break ; case IC„EX„RING:STATE45C); break ; case CAMP...ON:STATE47C); break ; case CO_TALK:STATE4SO; break;
case COI..ONHGOK:STATESO(); break; case COI..OFFHOOK:STATESIO; break; case CO I ..FLASH:STATE520; break; case COI...DIAL:STATE53C); break; case EX.CALLED:STATE60() ; break ; case MOLDED:STATE610; break ; case CT_EX_CALLED:STATES2C); break ;case DIAL_SPEED:STATE63C); break;case SSPEED:STATE64C); break ;case SSPEED ...DIALSTATE6SC); break ;case SSPEED... OK:STATE66C); break ;case CSPEEO:STATE67L); break ;case CSPEED..DIAL:STATE63C); break ;case CSPEEO.Ok.:STATE69(); break;case CONDCI:STATE70C); break ;case CONDCI...SRC :STATE71Q; break ;case CONDCI...DES:STATE72C); break ;case DISOCI:STATE73C); break ;case CG_BUSY:STATE74C); break ;

case OG...SCALLB:STATE75C); break ;case OG.CALLB:STATE7SC); break ;case OG...CALLB...RING:STATE77L); break ;
case OPI_HOLD:STATE73C); break ;
case FEATURE... SET:STATESOC); break;
case SCALLFD:STATESIO; break ;case SCALLFD... SRC:STATES2C); break ;case SCALLFD...OES:STATES3C); break;case CCALLFO:STATE84C); break :case CALLB_RING:STATE93C); break ;}>>

void time_oนt ( )/* Time Count down , Analyze state change */
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/* Not used */■c unsigned char dev;/* pdev=OEV;pQ2=Qdev2 ; Qcnt2=0;
for (dev=0;dev<Num_dev;dev<-+,pdev-n-K if  (pdev->down_cกt;=0)

pdev->down cnt— ; if (pdev->down_cnt=0)C pQ2-t-+=dev; Qcnt2++; switch ( pdev->stateXcase BUSY: break ; case N EXT ะ
CORING: break ; case FLASH ะ break ;case CALL„TRANS: break ;case CT_RING:
ca^Hom.eusv:
casê EX_HOLOEG: break ;case ร_CALLF: 
break ;case C_CALLF: break!case EX_BUSY: break ;case S_CALLB: break ;case CALLS DIAL:

■ Â T Ï L u ,
c p t wbreak;case C_CALLB: break ;case ร_HOTLINE:
. ะ 1ร ุ, . » นbreak ;case HOT_OK.:
4 - c W u » , :
r Z T U l ^ m . - .break ; case HOLD:
c^IaHkOLD..DIAL:
cmT! HOLDING:
case CONFERENCE: break;case CALL ..PU: break ;case OG_DIAL:

break ;>}

-..« 0 :

}*/}
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void show..status( )/* Show Status of Dev for DEBUG Process */•c unsigned char xo,yo,x,y,dev; struct data„tbl *p;
xo=wherexC ) , yo=wherey( ) ; gotoxyC1 , 1 );
cprintf("\rSSI : ■ ');P=OEV;for (dev=0;dev<50;dev++,p++xif cp->dev_typ=ssi) ccprintfC %3d ",dev);

33cprintfC '■ ) ;P=OEV;cprintfC"\r\nSSI STATE ะ •• ) ; for Cdev=0;dev<50;dev++,p++X if Cp->dev,_typ=SSI ) ccprintfC'XSd ■' ,p->state) ;
3

3P=D£V;for Cdev=0 ;dev<50 ;dev++,p++x if c P->dev_typ=QPI ) ccprintfC"X3d "5 p->state);
3

3

cprintfC ■ •พ!รระ CALLED: ■■ ) ; for Cdev=0;dev<50;dev++,p++X if Cp->dev typ=SSI) ccprintfC"X3d " , p—>dev_called ) ;
3

3p=OEV ;
for Cdev=0;dev<50;dev++,p++X if c p->dev_typ=OPI ) ccprintfC"X3d ".c—xdev called);

3
3

♦  ifdef FULL
cprintfC " พ !รระ HOLD ะ"); for Cdev=0;dev<50;dev++,p++X if  Cp->dev .typ=SSI ) ccprintfC"X3d ",p->dev hold);

3
3

p=OEV;for Cdev=0;dev<50 ;dev+«-,p++ X if (p->dev_typ==OPI) ccprintfC"X3d ",p->dev.hold) ;
3

3

cprintfC"\r\nSSI CALLF ะ"); for Cdev=0;dev<SO;dev++,p++X if  Cp->dev„typ=SSI) ccprintfC"X3d ",p->dev.calif) ;
3

3

cprintfC" พ !CALLF BUSY: "); for Cdev=0;dev<50;dev++,p++X if  Cp->dev_typ=SSI) CcprintfC"%3d ", p->dev._callf busy ) ; 
3 

3
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CprintfC '■ พ!CALLF NO ะ"); for Cdev=0;dev<50;dev++,p++)£ if  c p->dev_typ=ssi ) ccprintfC"X3d , p->dev Jtallfno) ;)>
cprintfC “VViHOTUNE ะ',); for Cdev=0;dev<50;dev++,p++)£ if  (p->dev_typ==SSI) £cprintfc"XZd ",p->hot);>

♦ endif
cprintfC 'พ!รร]:->DTMF ะ '•); for Cdev=0;dev<50;dev++,p++)£ if  Cp->dev„typ==SSIKcprintfC'X3d ",p->dev_dttnf ) ร}}
cprintfc“\r\nDTMF->DEV ะ"); for Cdev=0;dev<50;dev++,p++)£ if  c p->dev_.typ=OTMF)£cprintfC"X3d ", p->dev_dtmf ) ;>}
P=OEV ;cprintfC'พ !COI STATE: "); for Cdev=0;dev<50;dev++,P++)C if  cP->dev_typ==COI)£cprintfC%3d ",p->state);)>

\ท'' ) ะ );cprintfC "\r gotoxyc xo,yo);
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/*-------------------------------------* MODULE: MPU010.C* REL ะ 1.0* AUTHOR: Surasak Uthayopas* DATE : 3 January 1591
*/

♦ include <3tdio.h>♦ include "mpu -h"♦ include "mpuintf.h"♦ include "mpucmd.h"♦ include 'mpuvar.h-'♦ include "mpustate.h"♦ include "mpufn.h"
void STATE2C); void STATE4Q; void STATEBO; void STATE92C);
void STATEOC)/* OFF */
c>
void STATEK )/* IDLE */c if  (pdev->dev. typ=OPI ) csend data(pdev->pos >>3 , set_tsac,0,cdev->tspcm>>3);}

STSAC(*pQ); pdev->dial_.cnt=0 ; pdev->pdial=pdev->dial ; pdev->tflip=pdev->dev._called ; pdev->dev._hold=Oxf f ; pdev->dev„called=Oxff; pdev->ssilf lash=OFF ;
if ( pdev->ssi... hook=OFFHCOOC if (pdev->hot==OxffK/* NO HOTLINE SET */ pdev->state=CHK,.CLASS ;

printf("DEV(%2d) IDLE -> CHK_CLASS\ท", *pQ) ;♦ endif STATE2C) ะ JelseC/* HOTLINE ? */ pdev->dev..called=pdev->hot ;/* Check Hotline..des */ if (DEVCpdev->hotO .sTate=IOLEX pdev->staTe=HOTLINE;PS-si=OEV+pdev->hot ;Pssi->state=£X_CALLED •1 Pssi->dev...called=*pQ ;ENTONE(*pQ,tone..ringb) ;SSSI..RINGC pdev->dev..called ,CH ) ; lelsei/* Des BUSY */♦  ifdef DEBUGprintf("DEV(%2d) IDLE -> SUSY (HOTLINE BUSY)\n" ,*eQ) ;
ENTONE(*pQ,fone..busy ) ; pdev->state=EX.SUSY ;}
printfc"DEV(X2d1 IDLE -> HOTLINENn",*pQ);♦ endif}}>

void STATE20 /* CHECK CLASS */c unsigned char trap;



if  (pdev->svc<6Xpdev->pdial = pdev->dial ; pdev->dial_cnt=0; if ( (tmp=SEARCH_OTMF( ))=OxffX /* NO DTMF *7Pdev->state=BUSY;
print f("DEV(X2d) CHK ..CLASS -> SUSY \n”,*pQ);

ENTONE(*pQ,tone_busy ) ;>elseCSTSAC(tmp);if (pdev->dev_typ !=OPI)C/* connect ssi to dtmf */ pdtmf=OEV+tmp ; pdev ->dev_dtmf=tmp; pdtmf->dev„dtmf=*pQ ;Pdtmf->state=8USY; pdtmf->dev_digit=Oxff;CONNECT._TSDEV(*pQ,tmp);Jpdev ->state=OIAL;♦ ifdef OEBUGprintff 0EV(%2d) CHK. CLASS -> DIAL \n",*pQ);♦ endifif (pdev->dev_.typ==OPI &à Night ...flag=ON )ENTONE(*pQ, tone„warn) ; else ENTONEOpQ.tcoe .dial ) ;
lelsei/* not allow to make call */ pdev->state = SUSY;♦ ifdef DEBUGprintf("DEV(X2d) CHK.CLASS -> SUSY \n",*pQ);♦ end if

ENTONE(*pQ,tone busy);
>
void STATE30 /* DIAL *7 f unsigned char digit;

/* ONHOOK */if ( pdev->ssi ,.hook==ONHOOK) c pdev->state = IDLE ;
printf("DEV(%2d) DIAL -> IDLE \n",*pQ);

pdtmf->state =IDLE; pdev->dev_dtmf=Qxff;ENTON E(*pQ,tone.ทน11);
/* Check Call Back */STATE92C);>

/* FLASH */if (pdev->ssi.,.flasb=ON)C pdev->ssi._f lash=OFF ;
/* DIAL DIGIT */if  ( pdev->state=DIAL (digit=GET,,DIGIT(*pQ));=Oxff ) t*(pdev->pdial++)=digit; /* save digit to dial array * (pdev->dial _.cnt)++ ;ENTONE(*pQ,tone..null);STATE4C);1

void STATE90(tmp)/* CHECK_CALLFBUSY */ unsigned char tmp;c
pssi=OEV+( tmp=pssi->dev_.cal 1 f  busy ) ;



if (pssi->state=IOLE)C /* CALLF EXT IDLE */ pdev->dev_called=tflip; pssi->dev_.called ะ:* pQ; pdev->state=EX„RING ;
printf("DEV(X2d) CCffMND -> CALL..EX (CALLF BUSY)\n",*pQ); ♦ endifP3si->state=£X...CALLED ;ENTON E(*pQ,tone„r ingb) ;SSSI_RING( pdev->dev..cal led,ON) ;/* STATEBO; Check cal IF all */ lelsef/* CALLF EXT BUSY */Pdev->state=EX,..BUSY ;
print f("DEV(X2d) COMMAND EX. BUSYCCALLF BUSY) \n",*p<2);

ENTCNE(*P<3, tone busy) ;}}
void check.desO { unsigned char *p, trap, i 1number ; int STN;

pdtmf->state=IDLE;ENTONE( pdev->dev._dtmf ,tone..null ) ; pdev->dev...dtmf=Oxf f ; p=pdev-“dial ; STN=0;for (tmp=0 ;trnp<pdev->dial..cnt ;tmp++,p-*-i )STN=STN*10 + *p;
if ( pdev->dev..typ==OPI 3A (STN ==777 :: STN=838)X if (STN=777)Night.f lag=CN ;

Night flag=OFF ; pdev->state=FEATURE. SET ะ £NTONE(*pQ, tone...warn ) ;
trnp=SEARCH ..SSKSTN ) ; if (tmp=Oxff ! : tmp==*pQ)C /* NO EXT */ pdev->state=8USY;

pr intf( "DEV(X2d 1 CCrflANO -> SUSY \ ก",*p«ว);♦ end ifpdev-“>dev. dtmf=Qxf f ะ ENTONEC*p«ว,tone...busy) ;
/* EXT FINDEO */ pss 1 =0 EV+ t-rnp ;/* save des-ext (nay be callback )*/ pdev->dev...called=tmp ;/* Check ix BUSY/IDLE */ if (pssi->state!=IDL£)C /* EX SUSY */if (pssi->dev_callfbusy==Oxff)C /* NO CALLF BUSY */Pdev->state=EX_.BUSY ;♦ ifdef DEBUGprintf("D£V(X2d) COMMAND -> EX...BUSY \n",*p«3);

ENTONE(*pQ,tone__busy) ;>elseC/* CHECK CALLF BUSY */STATE90(tmp);
JelseC/* EX IDLE */Pssi->dev„called=*pQ; pdev->state=CALL_EX;

printfc "DEV(X2d ) COMMAND -> CALL„EX \ ท",*pQ);♦ endifpssi->state=EX..CALLED ;ENTONE(*pQ, tone„„r ingb) ;SSSI„RING(tmp.ON) ;
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if (pdev— >svc>4)C/X not allow to make call */ pdev->state = BUSY ;
printf("DEV(%2d) COMMAND -> BUSY Call ร-ร no Internal call Vf'.xpQ)

ENTONE(*pQ,tone. busy) ; break ;} .. ...................................*/
number=pdev-->dialC03xio+pdev->dialCl] ;/X Feature Set/Cnl X/P=Code_set ,tmp=Oxff; for ( i=0;i<ศAX_.FEATURE ;i-t-+, P++) if  (number=*p) { tmp=i; break;}number=tmp;
if cpdev-'devtyp ==OPI)C/* If is OPI -> use only some feature «/ if (number=7) 1ENTONE(xpQ.tcne...sdt) ; pdev->dial__cnt=0 ; pdev-.>pdial=pdev->dial ;Pdev->state=OPI__H....SRC ; break ;Jelse number=Oxff; /* Goto Check Ccde.cnl X/>
/X Feature Set X/ if (number ;=C'Xff)t/*pdtmf->state ะะ!อLE; pdev->dev...dtmf=0xff ; */ pdev->dial_..cnt=0 ; pdev->pdial=pdev- >dial ;/* CCOE SET FOUND «/ switch (numberKcase 0; /X CALL BACK. X//* ERROR */ pdev->state=6USY;ENT0NE( XpQ. tone., busy ) ;

case 1: /X CALL...FCRWARO DIAL SRC X/ if (pdev->dev_callf;=0xff) { pdev->state=8USY;ENTONE(xpQ, tone., busy) ;Jelse {pdev->state=SCALLFD ..SRC ;ENTCNE(*pQ,tone...3dt) ;Jbreak ;case 2: /* CALL„F0RWAR0 ALL */ if ( pdev->dev..callf !=0xff ) c pd ev - ̂  state=6USY ;EHTOHEC*pQ, tone., busy) ;
" pdev- -statexS. CALLF ; pdev->tmp=l ;ENT0NE(xpQ. tone.. sdt ) ;>

case 3: /X CALL...FORWARD BUSY X/if ( pdev->dev_.callfbusy!=Oxff ) c pdev->state=6USY;ENTONE(XpQ, tone.. busy) ; lelse cpdev->state=S. CALLF;
ENTONE(xpQ̂ tone sdt; ;

break;
case 4: /X CALL..FCRWARD NO ANSWER X/ if (pdev->dev_callfno!=Oxff) { pdev->state=BUSY;ENTONE(*pQ,tone_busy);

>el'ร d L -> sta te= S  ...CALLF;
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STATE8();

void STATE40 /* COMMAND */c unsigned char *p,tmp,i.number ; int STN;
/* ONHOOK */if (pdev->ssi_hook=ONHOOK) t pdev->state = IDLE;♦ ifdef DEBUGprintf("DEV(%2d) COMMAND -> IDLE \ ท".*pQ);♦ endifpdtmf->state =IDL£ ; pdev->dev ,dtmf=Oxff ;£NTONE(*p<3, tone.null ) ;/* Check Call Back */STATE92C);J
/* FLASH */if ( pdev->ssi_flash=ON)t pdev->ssi_.flash=OFF ;>
/* Check COMMAND */ switch! pdev->dial_cntx case 1: /* 1 NUMBER */if ( (tmp=pdev->dialC03)== Code set[H3K /* SPEED DIAL */Pdev->dialC03=l;>

switchC pdev->dialC03 Kcase 1: /* SPEED DIAL */ pdev->state=OIAL...SPEED -,£NT0NE('*pQ,tone_3dt) ; break ;case 9: /* OUTGOING CALL V Pdev->state=OUTGOING; tmp=SEARCH ,.CO( ); if (pdev->svc>3 !i tmp==Oxff)C /* SVC = 4,5 or NO COI */Pdev-->state=OG...BUSY ;ENTONE(*pQ,tcne„..busy) ;>else{pdev->dev..called=trnp ; pdevtmp=OEV+tmp ; pdevtmp->dev..called=*pQ ; pdevtmp->state=6USY; pdev->state=OUTGOING;/* Send tone from CO to SSI */CONNECT..DEVC tmp.xpQ) ;SCO_.HCOK( tmp, OFF ) ;

“ ” /1 ./STATE23Cj; break;case 11 ะ /* -> REDIAL */STATE24C); break ;
default;

printfc”DEV(%2d) COMMAND -> NEXT \ ท",*pQ); ♦ endifPdev->state=NEXT ; break;>break;case 2: /* 2 NUMBER */
/ * = = = = = = = = = = = = = =
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ENTONE(*pQ,tone_sdt) ;
break ; case 5:/* ERROR no CAll waiting */ pdev->state=SUSY;ENTONEC *p<3, tone.busy ) ; break ;case 6: /* CALL P I C K U P  */ pdev->state=CALL,..PU ; ENTONE(*pQ,tone..sdt) ;

case?: /* HOTLINE Vif (pdev-^hot !=Oxff) t pdev->state*8USY :ENTONE(*pQ,tone... busy); lelse cpdev->state=S_.HOTLINE : ENTONE(*pQ,tone sdt):}break;case ร: /* SPEED SET V pdev~>state=SSPEED;ENTON EC *pO, tone...sd1 ) ;
case 9:/* O C X  CONNECT *■ / pdev->state=CONDCI; £NTCNE(*pQ,tone_sdt) ; break ;

}else<number=pdev->dialC03*10+pdev- 'diaicn ;/* Feature Cancel */ p=Code..cnl ,tmp=Oxff; for ( i=0 ;i<หAX... FEATURE ;i+-r , P++ ') if (nurnber=*p) c tmp=i; break ;}number=tmp;
if (pdev->dev_typ ==OPI)l/* If is OPI -> use only sone feature «/ if (number=7) cENT0NE( *p0, tone ...sdt ) ; pdev->dial_cnt=0; pdev->pdial=pdev->dial ;

i f

pdev->state=0PI_.CH0T ; break ;lelse number=Oxff; /-* Goto Check Code. cnl * /
(number !=Ox f f )c pdev->d ial_cnt=0 ; pdev->pdial=pdev->dial ;/X CODE CNL FOUND */ switch (numberXcase 0: / *  CNL CALL BACK. */ pdtmf->state =IDLE; pdev->dev_dtrnf=Oxf f ; pdev->state=c CALLS ;STATE20C); break ;case 1: /* CNL CALL .FORWARD DIAL SRC pdev->state=CCALLFD ; ENTONE(*pQ,tone„sdt) ; pdev- >d ial. _cnt=Ô ; break ;case 2: /* CNL CALL..FORWARD ALL */ case 3: /* CNL CALlIforwARD BIJSY */ case 4: /* CNL call!FORWARD NO ANS*/ pdtmf->state =IDLE; pdev->dev....dtmf=Oxf f ; pdev->tmp=numbei—1 ; pdev->state=c _.CALLF ;STATE16C); break; case 5: case 6:

*/



/**No cnl callwait, no cnl callpickup * /  pdê ->state=BUSY ;ENTONE(*pQ,tone...busy ) ; break ;case 7: /* CNL HOTLINE */ pdtmf->state =IDLE; pdev- >dev...dtmf=Oxf f ; pdev->state=c HOTLINE;STATE22;); break;case ร: /* CNL SPEED SET */ pdev->state=CSPEED;ENTCNEC *PQ, tone _sdt ) ; pdev->dial_cnt=0; break ;case 9: /* oc I DISCONNECT */ Pdev->state=OISDCI;£NTONE;*pQ,tone_sdt) ; pdev->dial...cnt=X) ; pdev->pdial=pdev~>dial ; break ;} /* End Switch number */> /* END CCOE CNL FOUND */} /* END FEATURE CHECK */
case 3: /* 3 NUMBER = EX CALL */ case 4:check. des( ) ; break ;>}

void STATES;)/* NEXT */L unsigned char digit:
if (pdev-^ssi ... hook=ONHCCK ) c pdev->state = IDLE;

printf;"DEV(S2d) NEXT -> IDLE \n",*pQ);♦ end ifpdtmf->state =IDLE: pdev->dev...dtmf=0xf f ;ENTONE(*pQ,tone .null ) ;1/* Check Call Back */STATE92C);>
/* DIAL OH3IT */if ( (digit=GET. digit;*pQ))!=Oxff) c.*(pdev->pdial++)=digit ; /* save digit to dial array */c pdev->dial..,cnt)++ ;ENTONE(*pQ, tone...ทน 11 ) ;STATE4;);

void states; )/* BUSY */c pdtmf->state =IOL£; pdev->dev„dtmf=Oxff;ENTONE(*cO,tone..busy} : if  (pdev->dev._typ=OPI )send„data;pdev->pos >>3 ,. set._tsac,0,pdev->tspcm>>3) ;
if (poev->ssi...hook=ONHOOK) c pdev->state = IDLE;

printf; "0EV(%2d) SUSY -> IDLE \ ท",*p<ว);
pdtmf->state =IOLE; pdev->dev.._dtmf=Oxff ;ENTONE; *pQ, tone ...ทน 11);
/* Check Call Back */STATE92C) ;>



void STATE7C)/* LOCK */
ENTONEC*pQ, tone. ทน 11 ) ; if  (pdev->ssi_.hook=ONHOCK) c pdev->state = IDLE;

pr intf ( " DEV( ร2d ) LOCK. -> IDLE \  ก", *pQ);♦ endif
£NTCiNE(*pQ,tone null);}>

void STATESC)/* CALL EX - Check CALL Forward */c unsigned char tmp ;
if  c ((tmp=pssi->dev .calif) =  Oxff) ;; t/np-:=*pQ )C /* NO CALL FORWARD or Calif is X */ pdev->state=EX...RING ;♦ ifdef DEBUGpr intf ( "DEV( %2d ) CALL_.EX -> EX..RING '•.ท".*p«ว);♦ endif Jelsef/•* CALL FORWARD GET an CALLF is not X */

pdevtmp=OEV+(tmp=pssi->dev_.callf ) ; if  ( pdevtmp->state=IDLE K/* CALL FORWARD -> Idle and no calif set */ Pssi->state=IDLE ;SSSI_RING(pdev->dev_«ะailed .OFF);SSSI..CLICK( pdev->dev„called ) ; /* send one short tone */ pssi=DEV+tmp; pdev->dev_called=tmp ; pdev->state=EX.. RING ;
printf("0EV(X2d ) CALL..EX -> CALL FORWARD \ท".*pQ)

pssi-rstate*EX.CALLED ; pssi->dev. cal led=*pQ ; pdev->dev„dtmf=Oxff;Pdtmf->state=IOLE ;ENTONEC *pQ,tone_.ทน 11 ) ;SSSI.RINGC tmp, ON ) ;Jelse {/* CALL FORWARD 8USY *//* if CALLF ...EX is set CALLF -> NO CALLS */ pssi->state=IDLE; pdev->dev„called=Oxff;Pdev->state=£X_SUSY;
printf('"0EV(X2d ) CALL_EX -> SUSY \ท",*p«ว); 

ENTONEC *p«i, tone busy);>}>
void STATE9C)/* EX RING */c if  (pdev->ssi_hook==ONHOOK) { pdev->state * IDLE;

printfC"DEV(%2d) EX_RING -> IDLE \n",*pQ);♦ endifpssi->state = IDLE ;
SSSI.RINGC pdev->dev_called,OFF) ;ENTONE(*pQ,tone...null) ;
/* Check Call Back */STATE92C);

i f  ( pdev->ssi_flash==ON)
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pdev->ssi...flash=OFF;
void STATE10C)/* TALK */£ unsigned char tmp;

/* ON HOOK «/if ( pdev->s3i._hcok=ONHOOK) £ pdev->state = IDLE;♦ ifdef DEBUGprintf( D£V(X2d) TALK -> IDLE \ ท",*pQ);♦ endifif (pssi->dev,_typ=COIKSCO _HOOK( pdev->dev...called,OH J ; pssi->state=IDLE ;STATE76C);>else£pssi->3tate = SUSY;ENTONECpdev-xdev called,tone busy);}
/* Check Call Sack */STATE92C);}

/* FLASH */if (pdev->ssi .. f lash==ON )£/* FLASH HOCK */ pdev->ssi_. flash=OFF; pdev->dev._hold=Pdev->dev_called ะ ENMUSC pdev->dev__hold ) ; if  c (tmp=SEARCH. OTMFC))==OxffK /* No DTMF */Pdev->state=HOLO...BUSY ;
printf("DEV(X2d) TALK. -> HOLD SUSY \n".«pQ);♦ endi f£NTONE(*pO, tone .busy ) ;}else£/* DTMF found */ if  (pdev->dev.typl=OPI)£STSACf tmp); pdev->dev ...dtrnf = trap;Pdtmf=OEV+tnip ; pdtmf->state=8USY ; pdtmf->dev..dt«if=*p*5 ; pdtmf->dev _digit=Oxf f ;CONNECT TSOEV(*pQ,tmp);

pdev->state=FLASH;
printf("DEV(X2d) TALK. -X FLASH \n",*pQ);♦ end ifpssi->state=HOLDED;ENTQNE(*pQ, tone, .dial ) ; pdev->dial ...cnt=0 ; pdev->pdial=pdev-xdial;

1
1>



/*——ะ* MODULE:* REL ะ* AUTHOR:* DATE ะ
*/

MPUOll.C1.0Surasak uthayopas 23 December 1990

♦ include <stdio.h> ♦ include "mpu.h" ♦ include "mpuintf-h” ♦ include "mpuctnd.h" ♦ include "mpuvar-h" ♦ include "mpustate.h' ♦  include “rnpufn.h''
void STATE11K ) ; void STATE121C); void STATE12C) ;
void STATEllO /* FLASH */< unsigned char digit;

/* ONHCOK */if (pdev->ssi..hook=ûNHûiK) c ENTONEC*pQ,tone_null) ; pdtmf->state =IDLE; pdev->dev_.dtmf=Oxf f ;if  ( phold->state=H0L0£D 3c& phold->dev calle>J==xpQ)C /* HAVE A £X_H0LED */ pdev->state = £X_H0LDED;
printf("0EV(X2d) FLASH -> EX. HOLD \n",*pQ);♦ end ifSSSI_RING(*pO ,0H1 ;>else{/* EX...HOLDED 0NH00K. V pdev->state = IDLE;♦ ifdef DEBUGprintfc"DEV(t2d) FLASH -> IDLE \ ท'',*pQl;♦ endifpdev->dev_.hold=0x.f f ;/* Check Call Back */STATE92C) ;

}
/* FLASH HOOK. */ if ( pdev->ssi._ f lash==0N)C pdev->ssi.,flasn=0FF; pdtmf->state=IDLE; pdev->dev_dtmf=Oxf f ;

if (phold->state==HOLDED && phold->dev,..called=*pQX /* If Flash ->ex hold state is holded by old dev */ pdev->state=TALK. ;
printfc"DEV(%2d) FLASH -> TALK. \nV*pQ);♦ endif P3si=phold;PSsi->state=TAlX ; pdev->dev...called=pdev->dev__hold ; pdev->dev_. hold=0xf f ;CONNECT..DEVC*pQ, pdev->dev_.called ) ;>else c/* EX ...HOLDED 0NHÛ0K */ pdev->state=BUSY;ENTONEC *pQ, tone„.busy ) ;

>
/* DIAL DIGIT */
if ( pdev->state—FLASH K

if  c (digit=GET DIGIT(*pQ))!=Oxff) {*(pdev->pdial++)=digit; /* save digit to dial array */(pdev->dial_cnt)++;



ENTONE(*pQ,tone.Jiüll ) ;>*/pdev->state=FLASH ..DIAL ; STATEUIO;

void STATE91(tmp)/* CT„CH ECKCFB */ unsigned char tflip ;c pssi=0£v+(tmp=pssi->dev..,callfbusy) ; if  ( pssi->state—IDLE)C /* CALEE EXT IDLE ■ */ pdev->dev...called=tmp ; pssi->devlcalled=*pQ; pdev->state=CT..RING ;♦  i fdef DEBUGprintfc "DEV(552d ) COMMAND -> CALL...EX (CALLF BUSYAn" ,*pQ) ♦ endifpssi->state=CT..EX ..CALLED;ENTONEC *pCi,tone...ringb) ;3SSI_RING(pdev->dev„called,QN);/* STATESO; Check call F ail */
/* CALLF EXT BUSY V pdev->state=HOLD.._BUSY ;♦  ifdef DEEUGprint.fe DEV(%2d) COMMAND -> EX...euSYC CALLF BUSY) \n",*pQ); 
£NTONE(*pQ,tone„busy ) ;>

void STATE1lie 5 /* FLASH_DIAL */c unsigned char *p,tflip; int. STN.digit;
/* ONHOOK */if  (pdev~>ssi...hook=ONHüüK) c ENTON E( , tone_ทน 11);pdtmf->state =IDLE; pdev->dev,.dtmf=Oxf f ;if  (phold->state=HOLDÊD &8ะ phold->dev...cal led—-*pQ){/* HAVE A EX....HOLEO */pdev->state = EX..HOLDED;

printf("DEV(S2d) FLASH -> EX ...HOLD \n",*pQ); ♦ endif
SSSIJRING(*pQ,ON); îelseî/* EX...MOLDED ONHOOK. */ pdev->state = IDLE;

printf("DEVC%2d) FLASHJDIAL-> IDLE \n'.*pQ);
/* Check Call Back */STATE92C);>}

/* FLASH HOOK. */ if  (pdev->ssi_flash==ON)t pdev->ssi_flash=OFF;Pdtmf->state=IDLE; pdev->dev_..dtmf=Oxf f ;if  (phold->state=HOLDED && phold->dev_called==*pQ)T Pdev->state=TALK;
printf("DEV(X2d) FLASH -> TALK \n",*pQ); ♦ endif pssi=phold;PSsi->state=TALK; pdev->dev...called=pdev->dev_hold ;



Pdev-> d ev.._hold=Oxf f ;CONNECT_DEV(*pQ,pdev->dev called); /*CONNECT._TSDEV!pdev->dev„called,*pQ); */
/* HOLDED ONHOOK */ pdev->state=SUSV;♦  ifdef DEBUGprintf!"DEV!X2d) FLASH_DIAL-> IDLEVT, *pQ); 
ENTONE(*pQ,tcne busy);>>

/* DIAL OIGIT V
if !pdev->state=FLASH_OIAL){if ( !digit=GET_DIGIT!*pQ));=Oxff) c*!pdev->pdial++)=digit; /* save digit, to dial array */ ! pdev-xjial__cnt)++ ;ENTON E! *pQ,tonelnu11);

/* Check COMMAND */ switch! pdev->dial„cntx case 1: /* 1 NUMBER*/ switch! pdev->dial[obxcase 9: /* OUTGOING CALL */ break ;
/* CALL OPERATOR */ pdtmf->state =IDLE; pdev->dev...dtmf=Oxf f ; trnp=SEARCH._OPI! ) ;if  !pdev->dev„typ=OPI ) tmp=Oxff; /* if dev=OPI not connect*/ if !tmp=OxffX/* NO IDLE OPI «/ pdev->state=HOLD...BUSY ;♦  ifdef DEBUGprintf! "DEV!X2d ) FLASH ...DIAL-> HOLD ...BUSY \ท".*pQ); ♦ endif£NTONE(*pQ,tone_busy ) ;JelseCPSsi=DEVrtmp; pdev->state=CT._RING ;♦  ifdef DEBUGprintf! "DEV!5C2d ) FLASH ...DIAL-> CT....RING \n",*p<3);

pssi->state=CT EX.CALLED; pdev->dev...cal led=tmp ; ;PSsi->dev...called=*pQ ;SSSI....RINGC tmp, ON ) ;ENTONE!*pQ,tone_ringb) ;>break;default:.
printf!"DEV!%2d) FLASH..DIAL-> FLASĤDIAL \ ท''.*pQ);♦ endifpdev->state=FLASH. .DIAL ; break;Jbreak ;case 2: /* 2 NUMBER *//* Feature called *//* HOLD *//* CONFERENCE */ break ;case 3: /* 3 NUMBER = EX CALL */

pdtmf->state=IDLE; pdev->dev..,.dtmf=Oxf f ; p=pdev->dial ; STN=0;for !tmp=0;tflip<pdev->dial_cnt;tmp-M-,p+-O STN=STN*10 + *p;
tfnp=SEARCH._SSI! ร'ณ);if  !tmp=0xff ! ! tmp =pdev->dev_hold X /* NO EXT */ pdev->state=HOLD. BUSY ;♦  ifdef DEEiUG
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printf("DEV(%2d) FLASH_OIAL-> H0L0„6USY \n",*pQ);
♦endif
pdev->dev,,.dtmf=Oxf f ;
ENTONE(*pci,tone,, busy) ; 

lelseX
/* EXT FXNDED V  
PS3 i =OEV+tmp ; 
pdev->dev..cal led=tmp ;
/* Check EXT IOLE/BUSY */ 
i f  (pssi->state:=IDLEX

/* EX BUSY «/
i f  (ps3i->dev,.callfbusy=Oxff)f 

/* NO CALLF BUSY */ 
pdev->state=HOLO„6USY ;
♦ifdef DEBUG

printf("D£V(%2d) FLASH .„DIAL-> HOLD_,BUSY (CALLFB->BUSY) \n",*pd) 

EN TON E(*pQ, tone,., busy) ;

* 1S?TATE91(tmp);

lelseX
pssi->dev_called=*pQ; 
pdev->state=CALL._TRANS;
♦ifdef DEBUG

printff "DEV(%2d ) FLASH_DIAL-> CALL ...TRANS \ ก",* pQ) ;

pssi->state=CT.,EX.CALLED ;
ENTONE(*pG!,tcne_.ringb) ;
SSSI _RING( tmp, ON ) ;
STATE12C);}}

break;

>}
void STATE12C)
/* CALL_TRANS */c

/* Check CALL FORWARD */ 
unsigned char tmp;

i f  (pssi->dev...callf =  OxffK  
/* NO CALL FORWARD */ 
pdev->state=CT_.RING ;

printf("DEV(%2d) CALL TRANS-> CT..RING \ท",*pQ);
♦endif

}else<
/* CALL FORWARD SET */ 
pdevtmp=OEV-Ktmp=pssi->dev..callf ) ;
i f  ( ( pdevtmp->state==IDLE ) && ( pdevtmp—>dev_cal lf==Oxf f )X  

/* CALLF EX -> Idle and no c a lif  set */

ร ; : ™ ( ร " - ^  c .a « ,o FF)i
PSsi=OEV+tmp ; 
pdev->dev.,cal led=tmp ;
Pdev->state=CT_.RING ;

printf("DEV(%2d) CALL,„TRANS-> CT.RING \n".*pG);

P33 i->state=CTEX ...CALLED ;
PSsi->dev_.called=*pQ;

Pdev->dev„,dtmf=Oxf f ;
Pdtmf->state=IDLE;

ENTONE(*pQ,tone_ringb);
SSSI_RING(tmp,ON);

pdev->dev_.called=Oxf f ; 
pdev->state=HOLD,.BUSY ;

printf("DEV(X2d) CALL._TRANS-> HOLD ...BUSY \ท",*p<3); 
♦endif
Pssi->state=IOLE;



ENTONE(*pQ,tone._busy) ;}}

void STATE121.,.0LD( )
/* CT.RING */

/* ONHOOK */
i f  (pdev->ssi...hook=ONHOOK) t

SSSI.RINGt pdev->dev_called,OFF) ; 
pssi->state=IDLE ;
ENTONE(*pQ,tone_,null); 
pdtmf->state =XDLE; 
pdev->dev_.dtmf=0xf f ; 
pdevtrnp=OEV+pdev->dev....lx>ld ;
i f  (pdevtflip->state==HOLDEO && pdevtmp~>dev. called==*pQX 
/* HAVE A EX..HOLED * 1'

pdev->state = EX...HOLOEO;
♦ifdef DEBUG

printf("DEV(%2d ) CT.RING -> EX ...HOLD \n",*pQ)
♦endif

/* pdev->dev._called=pdev->dev...hold ; 
pdev->dev... hold=Oxf f ;*/

SSSI..RING(*pQ,ON>;
>else{

/* EX„.HOLDED ONHOOK */ 
pdev->state = 0J3Y ะ

printf( "DEV(t2d ) CT.RING -> IDLE \ท".* pd)

ENTCNEC *pQ, tone ..busy ) ; 
pdev->dev_.hold=Oxf f ;
/* Check Call Sack */
STATE92C);>J

/* FLASH HOCK */ 
i f  ( pdev->ssi... f lash==ON X  

pdev->ssi_f lasHOFF; 
pdtmf->state=IDLE ; 
pdev->dev..dtmf=Oxf f ;
i f  (phold->state=HOLO£D && phold->dev...called=*pQX 

pdev->state=TALK;
♦ifdef DEBUG

printf( DEV(X2d) CT.RING -> TALK \n",*pQ)
♦endif 
pssi=phold;
Pssi->state=TALK ; 
pdev->dev...called=pdev->dev...hold ; 
pdev->dev....bold=Oxf f ;
CONNECT...dIv(*pQ,pdev->dev._called ) ;

/* CONNECtZtSDEV(pdev->dev...called,*pQ) ; */

^dL-.sta^SUSY;

printf("DEV(Y.2d) CT.RING -> IDLE \n",*PQ)

ENTCNE(*pQ,tone busy);>}>
void STATE12U )
/* CT_RING */{ -

/* CHHOOK */
i f  (pdev->ssi_hook=ONHOOK) c 

pdev->state=IDLE;
ENTONE(*pQ, tone.null); 
pdtmf->si îte =IDLE ; 
pdev->dev_dtmf=Oxff;
i f  (phold->state=HOLOED && phold->dev._called=*pQX 
/* HAVE A EX_HOLED */

phold->state = EX...RING ;
♦ifdef DEBUG



-> IDLE (dev.hold—>EX_RING)\n",*p<3)printfc "D£V(X2d) CURING 
♦endi f
phold->dev_called=pdev->dev_called ; 
pssi ->dev._called=pdev->dev_hold ; 
pssi ->state=EX_CALL£D;
ENTONEC pdev->dev_hold ,tone_ringb) ; 

lelseL
pdev->state = IDLE;
♦ ifdef DEBUG

printf(''DEV(X2d) CURING -> IDLE \ท', ,*pQ>;
♦end i f
pdev->dev_hold=Oxff ;
/* Check Call Back X'/
STATE92C);}1

/* FLASH HCCK. */ 
i f  (pdev->ssi .flash==CN)C 

pdev->ssi. flash=OFF ;

pdtrnf->state=IDLE ; 
pdev->dev.dtmf =Oxff;

i f  ( phold->state=HOLDED phold—>dev. called=*pQ)£
/* EX... MOLDED MOLDED V  
SSSI ..RINGCpdev->dev_called .OFF ) ; 
pssi->state=IDLE;

pdev->state=TALK ;

printfc "DEV(X2d ) CURING -> TALK. Vn'.xpQ;;
♦endif 
pssi=phold; 
pss i - > state=T ALK ; 
pdev->dev_called=pdev-.'dev_hold ; 
pdev->dev.hold=Oxff ;
ENTONEC xpQ, tone, null ) ;
CONN£CUDEV(*pQ~pdev->dev .called) ;

/* EX .HOLD ONHOGK X/
/* Continue ringing X/

pdev->state=EX.RING ; 
pssi->state=EX_CALLED ;

printfc "DEV(X2d) CURING -> IDLE (X~ & NO ...MOLDED ) VT'.xpQ); 
♦endif

pdev->state=8UGY; 
pssi->state=IOLE;
£NTCNEC»pQ,tcoe_busy) ;
SSSURINGC pdev->dev__cal led , OFF) ;

}

♦ ifdef FLASM.CONF 
void STATE122C)
/* CT.TALK X/c

unsigned char trop;

. . . .  1,
/* X ONHOOK */ 
i f  ( pdev->s3i_hcok=ONhCO<.X 

pdev->state=IDLE ;

printfc ~DEV(%2d ) CT_TALK. -> IDLE \ก'' ,*pQ);

ENTONEC*pQ, tone.nu 11 ) ; 
i f  (pbold->state=HOLDEDX 

pssi-> state=TALK; 
phold->state=TALK ;
CONNECT_DEV( pdev->dev_cal led , pdev->dev_hold ) ; 
pssi ->dev_called=pdev->dev_. hold ;

/*
*/
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phold->dev._called=pdev->dev_.called ; 
>else{

pssi->state=8USY;
ENTONE(pdev->dev_called,tone busy);}

pdev->dev...called=pdev->dev._hold=Oxf f ;

/* Check Call Back */
STATE92C);

/* X FLASH -> CONFERENCE (CT._FLASH )*/ 
i f  (pdev->ssi_flash=ON){ 

pdev->ssi_flashOFF; 
i f  (phold->state=HOLDEOK 

tmpCEARCH _CONF(); 
i f  (tmp=OxffX

/* NO CONF IDLE V  
ENTON E( *pa, tone...camp ) ;

tmp=pdev->dev_.called ; 
pdev->dev._called=pdev->dey_hold ; 
pdev- >dev.~.hold =tmo ;
♦ ifdef DEBUG

printfc"DEV(%2d) CT...TALK. -> CT_.FLASH \n",*p<3);

pdev->state=CT FLASH ; 
pssi->s-ta-te=ttOLDED ;
ENMJSC pdev->dev._hold ) ; 
pbold->s'ta-te=CT_FLASH ;
CONNECT ...DEV(*pQ, pdev-;>dev_..called ) ;

îe lร ifdef DEBUG
printfc"0EV(S2d) CT..TALK -> CONFERENCE \n",*PQ);

♦end if

pdevtmpOEV+tmp;
pdevtmp-PaC pdevtmpH-1 )->b=( pdevtmp+2)->c=*pQ ะ 
pdevtmp->c=(pdevtmp*l )->a=( pdevtmp+2)->b=pdev->dev_. called ; 
pdevtmp->b=(pdevtmp+l )->c=f pdevtmpr2)->a=pdev->devI.hold ;

/* Set conf group */ 
pdevtmp—>dev..,.cal led=trnp ะ 
( pdevtmp+1 )->dev..called=tmp ;
( pdevtmp+2 )->dev...cal led=tmp ;

pdevtmp ->state=BUSY ะ 
( pdevtmp+1 )~>state=SUSY ;
( pdevtrnp+2)->state=6USY ;

CONNECT_D£V(*pQ>trop ) ;
CONN ECT_ DEVC pdev->dev... cal led. tmp+1 ) ; 
CONNECT.,.DEV(pdev->dev..bold . tmp+2);

pdev ->dev,..called=tmp; 
pssi ->dev..called=tmp+l ; 
phold->dev...called=trnp+2 ;

pdev->state CONFERENCE; 
pssi->state CONFERENCE; 
phold->stateCCNFERENCE ;

pdev—>dev_ holdOxf f ; 
pssi->dev_hold=0xff  ;  
phold->dev_hold=Oxff;

JelseC
/* EXHOLDED ONHOOK */ 
pdev->state=HOLD...BUSY ;

printfc"DEV(%2d) CT...TALK -> HOLD„BUSY \ท'',*pQ);

ENTONE(*pQ,tone._busy ) ; 
pdev->dev_hold=pdev->dev_called ; 
pssi->state=HOLOED;
ENff)SCpdev->dev_hold) ;

> 3
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)else { /* IS EXT */
/* CALLED ONHOOK */ 
i f  (pdev->ssi_hook=0NHQ0KX

if  (DEV[pssi->dev._hold),sta'te=HOLDED)F 
/* MOLDED ...EX IS MOLDED' */ 
pdev->state=IDL£;
ENTON E( *pQ, tone_.ทนท);
♦ifdef DEBUG

printf("DEV(S2d ) CT_.TALK. -> IDLE \ก",*pQ);

PS3i->state= TALK: /* ????? cT. TALK. */
phold=OEV+pS3i->dev_bold ; 
pbold->state=TALK; /* r r m  CT_TALK. */ 
PSSi-:>dev_called=:ps3i->dev_hold ; 
pssi->dev_hold=0x,f f ;
C£XNECT...D£V( phold->dev._called, pssi->dev..cal led )  ; 

JelseL
/* HOLD CNHOOK */
PSSi->state=BUSY; 
pdev->state=IOLE;
EM TON E( *PQ, tone_ ทน 11 ) ;
ENTONEC pdev->dev_cal led , tone, busy ; ;}

/* Check Call Sack */
STATE92C);}>

/* HOLD ONHOOK. */>
void STATE122C)
/* CT_TALK -> Change ->statel23 (mpuOlS.c)*/c

unsigned char tmp;

/* IS X ? «/
i f  (pdev->dev_.hold != OxffX 

/* X ONHOOK */ 
i f  (pdev >ssi„_hook=ONHOOKX 

Pdev->state=IDLE;

printf("DEV(%2d) CT..TALK -> IDLE \ก'',*pO);

ENTON£(*pQ, tone ..null ) ; 
i f  (phold->state=HOLDEDH

pS3i-> state=TALK.; 
phold->state=TALK. ;
CONN£CT_.DEV( pdev->dev..called, pdev->dev hold ) ; 
pssi ->dev._called=pdev->dev hold; 
Phold->dev~.called=pdev->devIcalled ;

>else{
pssi->state=euSY ;
ENTONEC pdev->dev_called , tone_busy ) ;>

pdev->dev_,called=pdev->dev_hold=Oxf f ;

/* Check Call Back */
STATE92C ) ;

/* X FLASH */ 
i f  (pdev->ssi._flash=ON)t 

pdev->ssi_flash=OFF; 
i f  ( phold->state=HOLDED)C 

tmp=pdev->dev._,called ; 
pdev->dev_,cal led=pdev->dev_. hold ;
Pdev->dev..hold =tn>p;

printf("DEV(X2d) CT_TALK. ->CT_.FLASH \ท'',*pQ);
♦endif
pdev->state=CT ..FLASH ; 
pssi->state=HOLDED;
ENMUSC pdev->dev_hold);
Phold->state=CTlFLASH ; 
CONNECT..DEV(*pQ,pdev->dev_called) ;

JelseC
/* EXHOLDED ONHOOK */ 
pdev->state=H0LD_6USY;
♦ifdef DEBUG
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printf(''DEV(%2d) CT TALK. -> HOLD.BUSY \n'.*pQ); ♦ end ifENTQNE(*pQ,tone.,..busy ) ; pdev->dev_hold=pdev->dev_called;PS3i->state=HOLDED;ENMJSC pdev->dev hold);}>}else c /* IS EXT *//* CALLED ONHOOK */ if  (pdev->ssi...hook==ONHOOK)Iif (DEVCpssi->dev...hold).state=HOLDEO)C /* MOLDED..EX IS HOLOED */Pdev-:>state=IOLE;ENTCME(*P<3, tone, null ) ะ ♦  ifdef OEBUGprintf("0EV(X2d) CT. TALK -> IDLE \n".*pQ);♦ endifpssi->state= TALK.; /* r r m  CT_TALK */ phold=OEV-* PS3i->dev... hold ; phold-'state=TALK; /* r r m  CT ...TALK */ pssi->dev..called=pssi->0ev.., fold ;
CONNECT.OEV(phold->dev cal led, pS3i->dev called);

’' ฯ 1. *๓pss i ->state=SUSY; pdev->state=IDLE;ENTON£(*pQ, tone, null);ENTCNEt pdev->dev called,tone busy);>/* Check Call Back * /STATE92C):}>/* HOLD ONHOOK * /)♦ endif
void STATE123I )/* CT ..FLASH */t unsigned char tmp;

IS X ’"̂ */if  (pdev->dev hold ; = OxffK /* X ONHOOK »/ if (pdev->ssi...hook==ONHOOK)C pdev->state=IDLE;♦  ifdef DEBUGprintfc DEV(S2d) CT.TALK -> IDLE \ ท",*pQ);♦ endifENTCNE(*pQ,tone..null ) ; if (phold->state=HOLDED){/* EXHOLDED OFFHOCK. */PS3 i—> state=TALK; pfold->state=TALK;CCNNECT.,.DEV( pdev->dev...called 1 pdev->dev...hold) ; /*CONNECT...TSDEV( pdev->dev,..hold ,pdev->dev...called ) ; */ pssi ->dev...called=pdev->dev...bold ; phold->dev...called=pdev->dev...called ;
>elร L->state=BOSY;ENTONE(pdev->dev .called,tone busy);)pdev->dev._cal led=pdev->dev._hold=Oxf f ;. /* Check Call Back */STATE92I);

>
/* X FLASH */ if  (pdev->ssi_flash=CN)t pdev->ssi_,f lash=OFF ะ if  (phold->state=HOLDED)t tmp=pdev->dev_cal led ; Pdev->dev_..called=pdev->dev...hold ; pdev->dev._hold =tmp;
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♦  ifdef DEBUGprintfl DEV(%2d) CT.TALK -> CT.FLASH \n",*pQ);
Pcev-:>state=CT_TALK. ;PSSi*->stat.e=HOLDED ;£NWJS(pdev->dev...hold) ; phold->st-ate=CTlTALK. ;CONNECT..D£V(*pQ,pdev->dev_called ) ;/̂ CONNECT.TSDEVf pdev->dev,’.csl j ; «/
/* EXHOLDEO oNHCOK «/ pdev~.'sCate=HQLQ BUSY ;♦ ifdef DEBUGprintfc "0EV(%2d ) CT,.FLASH HOLO.SIJSY \ ท",* pQ);♦ end ifENTCNEf *pQ. tqrie.CLisy j ; pde*'->dev„hold=pdev->dev...called ะ PS.ei->state=HOLDEO ;ENMUSC pdev-.'dev... fold ) ;ทุJ

}eisé c /-* IS E X T  ะ*/
/ *  CALLED ONHOOK */ 
i f  ( pdev->Sf3i_.hook—ONHOOK ) c if cpho 1 d->stat̂ ssHGLDED)c pdev->state=IOL€โ ENTONE(*pQ, ■น:jne...null) ;

• printfï"OEVCX2 0 ) cr TALK. IDLE \  ท--,* p.ว);♦ end i fPssi->stats=TALK. : /•« T fT T ?  CT...TALK. */Phold=OEV- pssi—>dev... hold ;phoid->*tate=TALK: /■ * - r r r r r  CT TALK. VWMMzร ™ , ,/  ■ *CONHECT...TSDEV( pssi->dev.„cal led, phold->dev_cal led ; ; */ JelseC/.* HOLD ONHOOK »/Psei->3tat.e=£USY ;pdev->9tate=IDLE ;ENTONEC*pQ.tone. null);EHTCNEC pdev->dev.,called .tone..busy) ;
/* Check Call Back */ STATESÜC 1 ; 1

1/* CALLED FLASH */■J/* HOLD ISHHOOK. */}
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ะ*. MODULE: MPU012.CREL ะ 1.0
*. AUTHOR: รนrasak uthayopasDATE ะ 28 December 1990
*/

♦ include <stdio.h>♦  include "mpu.h"♦  include "mpuintf. h”♦  include "mpucmd.h"♦ include "mpuvar.h"'♦ include "mpustate.h"♦  include "'mpufn.h''
void STATE1S1C); void STATE 1S2C ) ; void STATE92C);
void STATE13C)/* HOLD Busy Vf if Cpdev->3S1 hook=-=ONHCOK. ) i  ENTONEC*pO, tone.null ) ;if  (phold->state=HOLDED L3: phold- -dev called=•ะ*(ะ«ว)C /* HAVE A EX,HOLED */Pdev->state = EX .HOLDED;♦ ifdef DEBUGprintfc DEV(X2d ) HOLO.eUSY -> EX.HOLOEOVT . *pQ) :

SSSI„RINGC*pQ.ON);>elset/* EX ...HOLDED ONHCOK */ pidev-.'-state -  IDLE ;♦ ifdef DEBUGprintfc"DEV(%2d) HOLD BUSY -•> IDLE VT.*cO)ï♦ end ifPdev->dev..hoid=0.xf f ะ
/ * Check Call Back */STATEŸ2C > ;})

/* FLASH HOOK V if ( pdev->ssi_flash=ONK pdev->ssi .. f lash=OFF :Pdtmf->state=IDLE; pdev->dev.dtmf=Oxff:if  fphold->state-=HOLDED 3:3: phold-’dev.cal led=*p»3K pdev->state=TALk. ;♦  ifdef DEBUGprintfc "DEVf/.2d ) HOLD ...BUSY -> TALK W.rpQ);♦ endif PSsi=Phold;PSSi-,'State=TALK ; pdev->dev_called=pdev--dev.hold ; pdev->dev_hold=0.«.f f ;ENTCNEC *PQ 1 tone, null);CONNECT.. DEVC*pQ.pdev->dev. called ) ;/* CONNECT...TSOEVC pdev- >dev..called , *pน); * />?lse Vpdev-.>state=8USY ;
printfC'D£V(S2d) HOLD BUSY -•> IDLE \ท'.*p•ว);♦ end i f£NTONEC*pQ,tone busy);}>}

void STATE14C )/* EX. HOLDED */
if cpdev->ssi _hook==OFFHOO K /* if EX.HOLDED */ pdev->dev_called=pdev-?dev..hold ; pdev->devl hold=Oxf f ;Pssi=DEV+pdev->dev....called ;
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SSSI_RING(*PQ,OFF);CONN ECT...DEVC *pQ, pdev->dev. cal led ) ;/  *CONN £CT_ TSOEVC pdev- > dev’. ca 11 ed, * pQ ) ; */ pdev~>state=TALK;
printfl "0EV(X2d) FLASH._DIAL-> TALK. \ก".*p<2); ♦ end ifPssi->state=TALK ;

void STATE15C1 /* ร.,. CALLF */
unsigned char digit;
/* ON HOOF, »■ /if (pdev->ssi..,hook.==ONHOOK) {ENTONEC *pQ, tone....nu ท); pdtmf->state =IOLE; pdev->dev,_dt.mf=Oxff ; pdev- -state = IDLE ;♦ ifdef DEBUGpr in tf( "06V(X2d ) ร. CALL F -> COLE \ ท-- ,*pû);♦ endif/* Check Call Sack */STf*TE92( ); '

/* FLASH HOOK. */ if  cpdev--ssi.1. f lash==ON H pdev->ssi _flasrr=OFF;Pdtmf->state=IDLE; pdev- >dev d tm f=Oxf f ; pdev->state=SUSY:♦ ifdef DEBUGprintfc "DEV(%2ช ) s.CALLF -> ร'.1รY '>  ! \ ท '■ , «pQ) ;, 
ENTONEC *pQ, tone...ชนรy ) ;

/* DIAL DIGIT V
if (pdev->state==S_CALLF)Cif c (digit=GET...DIGIT(*pQi);=Oxff ) c*(pdev->pdial++)=digit; /* save digit to dial array * /( pdev->oial . cnt )++ ; pdev->stat.e=CALLF DIAL ;£NTONE(*pQ,tone. null ) ;

/* STATEISIO; */}ทุ.

void STATE151C )» CALLF....DIAL */
unsigned int digit;
/* ONHOOK */if (pdev->ssi, hook==ONH'DOK ) £ENTONEC *-pQ, tone... null ) ; pdtmf--state =IDLE; pdev->dev..dtrnf=Oxff ; pdev--state = IDLE ;♦ ifdef DEBUGprintft "DEV(X2d ) CALLF..DIAL-> IDLE \ ท''.*013);♦ endif/* Check Call Sack * /STATE92C);
/* FLASH HOOK */ if  Cpdev->ssi...flash=ONK. pdev->ssi_.f lash=OFF ; pdtrnf->state=IDLE ; Pdev->dev..,dtmf=Oxf f ; pdev->state=BUSY ; ♦ ifdef DEBUG



ENTONE(*cO,tcne„ tusy 1 ;}
/* DIAL DIGIT */
if ( pdev->stat.e==CALLF..OIALKif c Id 1 g i t=*GET 01 i JIT ( * pG ) ) '. =0x f f ) £*( pdev->pdial-r+)=digit ; /* saw digit to dial array */(pdev-'dial cnt)>f;■lJ}if  (pdev->dial...cnt>=MAXSTN)£/* 3 NUMBER = EX CALI »/ pdtmf-;-state=IDLE ;Pd ev->dev..dtm f=Oxf f ;Pdev->state=CALLF...CH£CK ะ ♦  ifdef DEBUGprintf("0EV(X2d) CALcFDIAl -> CALLF..CHECK ( M  )\ท" ,-*cü,pdev->tmp) ♦ endi f STAT£1S2();>else pdeu->state=CALLF.DIAL ;

p r i n t f  ( " D £ V ( ร 2 d )  C A L L F  O IA L->  EUSY C X ' ) \ n " , * p Q ) ;

void STATE1S2()/* CALLF .CHECK »/ r unsigned char xp.trnp; unsigned int STN;
p=pdev->dial : STN=0;for ( tmp=0 ;tmp<pdev->dial..,cnt ;tmpt+, P++ ;STN=รTNX10 r *p; tmp=SEARCH .. SSI ( STN ) ; if (tflip!=Oxff && tmp !=xpQK /* STN FOLNO */ pdev->state=F£ATURE..SET ะ switch (pdev->tmpK case 1 ะpdev- >dev. cal 1 f=tmp ;♦  ifdef DEEUGprintff "0EV(%2d ) CALLF CHK -> FEATURE_0K (CALLF ALL )\ท'' ,*pQ) ; ♦ endi fbreak ; case 2:pdev->dev...cal 1 f tusy=tmp ;

printf('DEV(TC2d ) CALLF. CHK -> FEATURE..OK. (CALLF รบรY An ' . *pQ) ; ♦ endifbreak ; case 3:pdev->dev call fno=tmp;
printf("DEV(X2dl CALLF CHK. -> FEATURE OK (CALLF HOA\n" ,*pQ) ; ♦ end i fbreak ;

ENTCNEC *pQ,tone sst ) ;
/* NO STN FOUND -*/ pdev->state=BUSY;

printff "DEV(X2d ) CALLF ...CHK -> SUSY (NO STN An'' , *pQ ) ะ ♦ end ifENTONE(*pQ,tooe busy) ;}
/* Chieck for CALLF LOOP *7 /* NOT used */
unsigned char xp.tmp.fdev,fcnt; unsigned int STN;
p=pdev->dial; STN=0;for (tmp=0;tmp<pdev->dial..ent ;tmp++1P++ )STN=STN*10 + *p;
tmp=SEARCH._.SSI(STN ) ; if (tmp==0xff)£
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/* NO STN V pdev- >state=EHJSY ;♦ ifdef DEBUGprintfC 0EVC%2d) S...CALLF -> SUSY \n" ,*pQ) ;♦ endifpdev->dev. dtmf=Oxf f ;ENTON EC xpQ, tone busy ) ;>else{/* EXT FIN060 /  SET CALLF V PSsi=OEVttmp ;if CpS3i-.>dev....callf=Oxff )C /* Des กo Cal IF */Pdev- >state=FEATUR£..SET ;♦ ifdef DEBUGprincf("0ÊVC%2d) CALLF. CHK. -> FEATURE..OK \n • ,*pG) ;♦ endifpdev->dev. cal 1 f=tmp ;ENTONEC *PÛ,tone.sst) ;>elseC/* Des have CallF */ fdev=tmp,fcnt-0ะ dcrC pssV-OuVffoev; /* Callf dev */if( ( fdev=pssi->dev callf ) ==Oxff)C /X NO CALLF •«/ pdev->state=FEATURE. SET - ♦ ifdef DEBUGprintfC "DEVCX2d) CALLF ..CHK FEATURE. OK \ ก'', *pQ); ♦ end ifpdev->dev.call f=tmp;ÉNTONEC xpo, tone... est 1 ;)else<fcnt++ ;
\Jwhile Cfcntc4 pdev->state=FEATURE. SET) ; if ( font -~AX/•* CallF more than 3 call */ poev- >state=EUSY ;♦ ifdef OESUGprintfc "DEVC%2d) CALLF...CHK. -> SUSY CCALLF>3) รท" ,*pQ); ♦ endifpdev--dev call f=Oxf f :EN TONEC*pCl, tone ..busy) ;

void STATE1S3C) /* CALLF̂OK */c

void 3TATE1SC)/X C„CALLF */c switch! pdev->tmpx case 1 ะif cpdev—dev callf==Oxff Xpdev->state=8USY;ENTONEC xpQ,tone., busy ) ; >else{pdev->dev ...cal 1 f=0.v.f f ; pdev-'State=FEATURE .SET ; ENTCNEC*pQ, tor.e sst ) ;3break ;
if ( pdev--dev. call fbusy==Oxff X pdev->state=EUSY; £NTCNEC*pQ,tone._busy) ; >elseCpdev->dev...callf busy=Oxff ; pdev->state=FEATURE_SET; ENTONEC *PQ, tone sst);>break ; case 3:if cpdev->dev_..callfno=0xffX
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pdev- >state=BUSY ;£NTONE( *pQ, tone., busy ; ; >else{pdev->dev. cal 1fno=Oxff: pdev->state= FEATURE . SET ; ENTONE(*pQ«tone S3t ) ;}break ;}}
void STATE17C)* EX_BU5Y */

unsigned char i.tfflp;/* ONHCOK. «/if (pdev-.'ssi.hook=CWHOCK) c /» SAVE OLD NUMBER */ if cpdev-->dialCO]!=11Kpdev->redi. cnt—pdev->diai..cnc ; pdev-.>pdial=pdev->dial ; pdev->predi=pdev-.*redi ; for ( i=0 ;i< pdev- 'dial cnt ; i-แ- )*pdev—>predi-t~»-=*pdev—>pdi ai+-+ ะ>
pdev->sfaLe = IDLE;♦ ifdef DEBUGpr int~f("Dev(%2d) ex ..BUSY IDLE \n".*pQ); ♦ endifpdtmf->state =IDLE; pdev->dev dtmf=Oxff ;ENTONEC *pO, tone .nul 1 ) ;/* Check Call Back */SIATE92();

/* FLASH HO>'. V if (pdev->3=i...flash==OrOC pdev-xssi.f lash=OFF ; pdev->dial .cnt.=0 ; pdev->pdial=pdev->diai ; tmp=SEARCH. DTMFC ) ; if (tmp=Oxff)tPdev-.'State=EUSY ;£NTON£( *pO,tone. busvj ;
printff ”D£VfX2d) ex .SUSY -> SUSY (X* No OTrtF An ' , * pQ ) ; ♦ endi f lelsefp>dev->sta<-je=ร.CALLS ;Pd tm f=OEV+ tjnp ; pdev ->dev..dtaif=rEmp ; pdtinf->dev. .dtmf=*pQ ;Pdtmf-'3tate=6USY ;Pd t-m f- >d ev._ d ig i tJ=Ox f f ;CONN EC T TSOEVf *pO, Lmp ) ;ENTONEC *pa,tcne_.sdt) ;♦  ifdef DEBUGpr inffc "D£V(%2d ) ex. BUSY -> S..CALLB \n't*pQ);♦ endi f}

void STATE13C)/* ร CALLS 1 SCALL พ Vc unsigned char tmp,*p,i.digit; int NUM;
/*  ONHOOK * /if (pdev->ssi.hook=ONHOCK) c ENTONEC*pQ,tone_null ) ; pdtmf->state =IDLE; pdev->dev_dtmf=Ox.f f ; pdev->state = IDLE;♦ ifdef DEBUGprintfc "DEVIr.2d ) ร _CALLB -X IDLE \ n  " ,*pQ l;
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♦ endif
/* Check Cal 1 Back */ STATE92();

/*  FLASH HOOK Vif (pdev->ssi._flash=ON)tpdev->ssiIflash=OFF;Pdtmf->state=IDLE; pdev->dev .dtmf=0xff ; pdev->state=8USy;♦ ifdef DEBUGprintf( D£V(%2d) ร,.CALLS -> SUSY (>;-) \ท",*p)ท;♦ endif£NTONE(*pC, tone., busy.) ;
if cpdev->state=S...CALLSKif ( (digit.=GET._DIGIT(*pQ) );=C'.xf f ) c*(pdev->pdial*t)=digit; /•« sac-9 digit, to dial array «ะ/( pdev->dial.,cnt)-M- ะ £NTCfiE(*pQ,tone null):1if (pdev->dial„..cnt=2)fNUYt=pdev->dial[03*10 + pdev-'diaiclj "P=Code_set , tflip=Oxf f  ;for ( i=0 ;i<MAX... FEATURE ;i++> p+* )if (NUM==*P) ctmp=i; break;}HiJM=tmp ; switch (NUh)Ccase 0: /*•• CALLS */if ( CEV(pdev->dev. called].dev. cal 1 b==0xf f X DE'r'C Pdev-.-■ dev., cal led j ,dev_cal lb=*pQ ;/•* pdev- »dev..cal lb=pdev-xdev\ cal led ; */pdev- >dev._ cal 1 bdes=pdev->dev... cal led ; pd*v->state=FEATURE. SET ;ENT0N£( *pQ,t.one_sst.) ;♦  ifdef 0E6UGpr intf( "0EV(%2d ) S_CALL8 -> FEATURE.SET (CALLS' SET) \ ก''.* pQ > ♦ endif lelseCpdev - > sta te=8USY ;ENT0NE(*p3,tone... busy ) ;

J

case 5:/* CALL WAITING */i f ( DEVC pdev->dev . cal led J ,dec_cal Iwait—=0xf f ) c DEVCcdev- >dev.,cal led J -dev..callwait=*pQ ;/» pdev-.'dev,callwait=pdev->oev,.called ะ «ะ/pdev- >state=H0L0ED ;ENWJS(*pQ);♦ ifdef OEBJGprintff DEV(%2d) ร .CALLS FEATURE .SET (CALL WAIT) \n".*Pü)♦ endif lelseîpdev->state=SUSYะ ENT0NE( *p2,tone busy);1break;default:pdev- >state=SUSYะ ENTON E( *pQ, tone., busy) ;
pr intf("DEV(ร2d 1 ร ...CALLS -> SUSY (ERROR COOE) '••.ท''.*p2) ;♦ endif>

pdtmf->state=IDLE ; pdev->dev...dtmf=Oxf f ;
3

1
J
void  STATE19()
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/* ร.„.CALLB2 */
void STATE13K)/* CALLS DIAL */ovoid STATE132C)/* CAL LB... OK */c>
void STATE20O 
/* c CALLS */c if (pdev->dev.callbdes==0xffX pdev- >sta-te=EUSY ;ENTCNE(.'*pQ,tone Jxisy) ; lelseLDEVCpdev->dev.,cal lbdes] -dev.cal lb=Oxf f ; pdev-'dev.callbdes=Oxf f ; p.iev->state=EEATURE..-ïET ;ENTONEf *pQ,tone._sst) ;
3
void 5IATE60()/* EX_.CALLED */c unsigned char tmp ;

i f ( pdev->S3 i hook==OF FHOOK ) c
STSAC(*pQ); pdev->state=TALK;♦ ifdef DEBUGprir.tfc D£V(%2d) EX ...CALLED -> TALK. \  ก*,. *pQ);#endi f
SSSIJRINGC*pQ,OFF> ะ
pdevtmp=OEV-f( tmp= pdev->ชev...cal led ) ; pdevtmp->3tate= TALK. ;
if c pdev->dev_.typ==OPI XSOPI _.DlAL(*pQ) ;send data(pdev->pos >>3 , ‘Set- tssc,0,pdev- >tspern> >3) ;}
if (pssi->dev.typ=ะ=COI )CSCO HDHK(pdev-̂ dev cal led,OFF)ไ3
ENTCNEC tmp, tone ...nul 1 ) ;CONNECT... DEV( *pQ, Tmp) ;

/•« CONN EC T _.TSOEV( tmp, *pQ ) ; V}}
void STATÊ6K )/* HOLDED */c unsigned char tmp; if cpdev->ssi.._hook==ONHOOK)c. switch ( pssi->3tate)C case EX.HOLDED:SSSI„RING(tmp=pdev- >dev .calied .OFF) ;ENTONE( tmp, tone...ทน 11 ) ; pssi->state=IDLE; break ;case Cr.TALK: case CT. FLASH ะ/*  pssi->state -=TALK. :pssi->dev.. hold=Oxff ; pdevtmp=DEV-»'PSsi->dev..called : pdevtmp->state=ะTALK ;*■ / CONNECT DEVCpssi->dev called,pdevtmp->dev called);

« ะ ร ? พ/* pssi->state=EX....RING; */
/ *  DEV tPssi->dev..called].state=EX  CALLED; * /
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casê LASH., DIAL ะ case FLASH:ENTCNEC pdev->dev..called .tone...busy) ; Pssi->stat.e=BUSY ; pssi->dev.„hold=0xf f ; break;}
pdev-vstate=IOLE;/* pdev->dev_called=Oxff ; */

print f("DEV(X2d) HOLOEO -> IDLE \ก'' ,*pQ) ;♦ endifENTQNEC'*pd1 tone, null) ;/X pssi-rdev...hold=Ox.ff; *//* Cheek Call Sack */STATE92C ) ;
}>

void STATES2()/* CT EX CALLED »/c unsigned char tmp; if ( pdev-xssi _h๐ok==OFFHQCK)C STSAC(xpQ); pdev->state=CT ...talk. ;♦ ifdef DEBUGprintfc "DEV(X2d ) CT ..EX. CALLED -- CT . TALK \n".«pQ); ♦ end if
SSSI...RING(*pQ,OFF ) : pdevtmp=OEV+C tmp=pdev->dev..cal led ; ; pdevtmp- >state=CT_TALK. ; if (pdev->dev...typ==OPIX SOPI DIAL(*pQ);send dataC pdev-> pos > > ร , ...set tsac, 0, pdev- > tspcmx > 3 J ;}
ENTONE( tmp. tone.nu 11);CONN EC T,DEV(*pQ, tjnp ) ;/* COHN EC T., TSQEVC tmp, •* pQ ) ; */)

void STATE63()/* DIAL SPEED */
c STATESt) ;
void STATE64C)/* SSPEED */c STATE6( ) ;>
void STAT£6S()/* SSPEED...DIAL */ LJ
void 'STATE6c1. )/* SSPEED... OK. X/
c

void STATESTO /* CSPEED */c STATE6( );>
void STATE68C)/* CSPEED DIAL */
c>



void STATE69C) /* CSPEED...OK */
c

void STATE78C)/* OP I HOLD */c if  (pdev->ssi hook==OFFHOOK && pdev->opi hold==OFFX /* e n d  o f  hold state */send. data» pdev->pos >> 3 , .seT._tsac,0,pdev->t3pcni>v3) if ( phold->state=HOLDED && phold-vdev_called=*pQK pdev->state=pdev->ostate; phold->state=phold->ostate; pdev- >dev. called=pdev->dev..hoid ; pdev- 'dev .hold-Oxff ;CONNECT DEVf*pQ,pdev->dev called);JeleeCpdëv—>state=8USY ;£N70NE( »pQ tone busy) ;

if (pdev-'S3i flash==ON)C Pdev-.-ssi ,flash=OFF ;}
if (pdev->opi ..hold /* Hold flag */ ==0N )C /* Start to hold device */ pdev- >opi ...hold=OFF ;/* check this case */ switch! pdev->ostate)C case £X_.RING:pdev->state=8USY ; PSsi->state=IOLE ;ENTQNEC*pQ, tone ..busy ) ; 

sss I RIN G ( pdev->oev..called ,OFF) ; break ; case TALK.: case CT _TALK: case CT,FLASH ะ
/ *  pdev->ostate=pdev->state ; V pdev->dev...hold=pdev->dev...called ; PS3 i->03tate=pss i-Vstate ; pssi->state=HOLDEO;ENI-JJSC pdev- -dev cal led ) ; ENTONE(*pQ,tone...null ) ; break ;case OUTGOING: case CO...DIAL:pssi->state=IDLE; pdev->state=BUSY;ENTONE(*-pQ. tone... busy) ;SCO_HOOK( pdev->dev. cal led,ON) ; RELEASE OTMFC ); break ;
pdev->state= C P  I.HOLD ;ENMUSC pdev->dev...cal led ) ; pssi- >state=HOLDEO;

ca^ FLASH: case FLASH...DIAL: default:pssi-istate=IDLE ; pdev->state=8USY;£NTCNE(*pQ,tone ...busy ) ;RELEASE...OTMFC ) ; break ;1
)
void STATESOC )/* FEATURE. SET */

STATES!);}
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void STATE31C)* SCALLFD */
unsigned char digit;
/* ONHOOK */if (pdev->ssi hook-=ONHQOK> c ENTONE(*pQ, tone .null j ; pdtmf-'state =IDLE; pdev->dev dtmf=Oxff ; pdev- -State = IDLE ;♦  ifdef DEBUGpr intfc "D£V(X2d ) SCALLFD -> IDLE รท'',-*pG);

/* Check Call Sack «/STATE92C );>
/* FLASH HOCK. V if  (pdev->ssi_flash=OHK pdev->ssi f l ash-OF F ;Pdtmf->çtate=IDLE ; pdev--dev _dt«if=Ox f f ; pdev- .*sTate=BLfSY ;

printfc '0EV(X2d ) SCALLFD BUSY c>~) รท", *eQ);♦ endifENTOH EC * cC. rone busy ) ;>
/* DIAL DIGIT V'
if (pdev->state==SCALLFD)Cif ( (digic=GET...DIGITi*pQ))i=0xff) c

*c pdev->pdial++)=digit ; /*• รave digit to dial array */(pdev--dial_cnt)++; ?dev-vs\‘V- -- sc tu -iç .j
}}

void STATE32C)/»• SCALLFD_SRC* CALLF DIAL SOJRCE/OES */c unsigned int digit,STN; unsigned char xp.trop;
/* OH HOOK. */if Cpdev->331 hook=OHHOOK) c £NTONE(*pG, tone_.null ) ; pdtrnf-.-state =IC'LE; pdev-:-dev ..d tmf=Oxf f : pdev->state = IDLE ;♦  ifdef OEEUGpr intfc'DEVC %2d ) SCALLFD SAC-> IDLE รท',.«pG);♦ end if

/* Check Call Back */STATE92C);
)
/* FLASH HOOK. •«/if ( pdev->ssi . flash=CN )Cpdev- >ssi_.f lash=OFF ;Pdtmf->state=IDLE ; pdev- -dev ..dtmf=Oxf f ; pdev->state=8USY ;♦ ifdef DEBLGprintfC "0EV(X2d) SCALLFD.DES— SUSY (X~ ) รท',*pQ); 

ENTONEC *pG. tcne busy);}
/* DIAL DIGIT */
i f  ( pdev-.-state=SCALLFO_SRC)C
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if ( (digit̂ GET.DIGITI-tpQ) ) ;=Oxf f ) {*(pdev->pdial++)=digit; /* save digit to dial array */(■ pdev~>dial cnt)++;}
if ( pdev->dial...cnt>=MAX. STNX /* 3 NUMBER = EX CALL */ p=pdev->dial; STN=0;for ( tmp=0 ;tmpr pdev->dial_cnt ;top4-t , P++ !ร™=ร™*10 » *p; .tmp=S£ARCH_SSI c ร'™ ) ;if (OEVCtmp].dev callf=Oxff && tmpl=Oxff){/* ริ™ FOUND »//* X is not CALLF_SET -> get DES* */ pdev->state=SCALLFO.DES;*1 fdef DEBUGprintff " b£V(%2d) SCAU.FD.-3RG-> SCAU.FD_œS\n" ,*p0) ;♦ end ifpdev->src=t*ip ะ - ENTONE(*pQ,tone...sdt.) ; pdev->dial. cn t-=0 ะ pdev->pdial=pdev->dial ไ lelseL/* X IS CALLF SET */ pdtmf->state=IDLE : pdev-'dev...dtmf=0xf f ; pdev->state=BUSY ;♦  i fdef DEBUGprintff 0EV(X2d) SCALLFD SRC-> SUSY ( no CALLF SET )\ก".*p•ว); 

ENTONEI *cG, tone busy);>}>
if (pdev->dial cnt=l) ENTONEi *pQ, tone ..null ) ;

void STATE33()/* SCALLFD OES */c unsigned int digit,STN; unsigned char *p,tmp;
/* ONHOOK */if ( pdev->ssi... hook=ONHOCK ) c ENTONE(*pQ,tone .nul l ) : pdtmf->state =IDLE; pdev- >dev..dtmf=Oxff ; pdev->state = IDLE;

printf("DEV(X2d) SCALLFD,.DES-> IDLE \ ท'.*p•ว);
/* Check Call Back V STATE92C)ะ

/ *  FLASH HOOK *./ if ( pdev->ssi... f lash==ON )C pdev->ssi ...f lash=OFF ; pdtmf->state=IDL£; pdev->dev..dtmf=Oxf f ะ pdev->state=8USY;
printfl "D£V(%2d ) SCALLFD...DES-> BUSY ex'; \ ท".*p•ว); 

ENTOHE(*pQ, tone..busy ) ;
/* DIAL DIGIT «/
if (pdev->state==SCALLFD...DES)Cif ( (digit=GET_DIGIT(*pQ));=Oxff) c*(pdev->pdial+4)=digit; /* save digit to dial array */(pdev->dial cnt)++;}if (pdev->dial_cnt>=MAX_.s™ X /* 3 NUMBER = EX CALL */Pdtmf->state=IDLE; pdev->dev_dtrnf=Oxf f ;
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p=pdev->dial ะ STN=0;for (tmp=0 ;tmp<pdev->dial.,.cnt ;tmp-r+, P++ j STN=STN*10 + *p; tmp=SEARCH._SSI c STM ) ;
if (tmp:=Oxff && tmp:=pdev->src X /* DES STN FOUND */ pdev->state=FEATURE..SET ;

pr intfc“DEVCX2d) SCALLFO_OES-> FEATURE..OK \ท''.*p•ว); ♦ endifP33i=DEV+pdev->src; /* SRC */ pssi->dev_callf=tmp;ENTONfC *pG, tone .sst) ;>elseC/* NO STN FOUND */

}

pdev->3tat«=SUSY;♦ ifdef DEBUGpr intfc 0EV(X2d) SCALLFD..DES-> 8USY (NO DES STN) \n",«pQ); ♦ endifSNTCNcC*pQ ■ tone busy);}}}if cpdev->dial ,..cn t= l ) ENTONEC*p0,tone, null ) ;
void STATE34C)/* CCALLFD * /
c unsigned int digit,STN; unsigned char *p,tmp;

/* ONHOOK. */if c pdev->ssi .hook=ONHOOK) t ENTCN EC *PQ, Cone ..null); pdtmf-•■ state =IOLE; pdev- >dev dtmf=Oxf f ; pdev->state = IDLE:
pr intfc "DEVCX2d) CCALLFD -• [DLE \ก''. >cG) ;

/* Check Call Sack «/STATE92C);
/* FLASH HOOK. «/ if  c pdev->ssi.fiash==ON) c  pdev->ssi . flash=OFr . pdtmf->state=IDLE ; pdev- >dev. dtmf=Oxf f ; pdev->state=BUSY;♦ ifdef DEBUGprintfC"DEVCX2d) CCALLFD -> SUSY ex') \  ท'',* pQ);♦ endifENTONE(*pO,tone busy);}
/* DIAL DIGIT */
if ( pdev->state=CCALLFD)Cif ( Cdigit=GET..DIGIT(*pQ))!=Oxff) c*cpdev->pdial++J=digit: /* save digit to dial array */Cpdev-̂ dial ent )-*•+:ว

if  (pdev->dial_cnt>=MAX.STN){/* 3 NIMBER = EX CALL */ pdtmf->state=IDLE; pdev->dev_dtmf=Oxf f ; p=pdev->dial; STN=0;for c  tmp=0 ;tmp<pdev->dial...cnt ;tmp++, P++ )STN=STN*10 * *P; tmp=SEARCH__SSI ( STN ) ;
if  COEVCtmp]-dev_cal1fi=Oxff '32. tmp!=OxffX /» DES STN FOUND */ pdev->state=FEATURE.„SET ;
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♦ ifdef DEBUGprintf("DEV(%2d) CSCALLFD ,DES-> FEATURE OF'. \n".*pQ);♦ end ifpssi=OEV+tmp; /* SRC */ pssi->dev_cal 1 f=Oxf f ;ENTONE(*pQ, tone_..sst ) ;>else</* NO STN FOUND */
Pdev->state=EUSY ;♦ ifdef DEBUGprintf("DEV(%2d) CCALLFD. ,.DES-> BUSY (NO DES STN) VT.rpO);♦ endifENTONE(*pQ.tcoe busy);}}}

if (pdev->dial cnt=l ) £NTONE(*pQ, bone null):)
void STATE'32( )/» CHECK...CALLB. พ «•/

if (pdev->dev cailwait ;= OxffJC /* CALLW »/pdev-->dev_.hold =pdev->dev. callwa 1 1 ; pdev->sbate=EX.HOLDED ะ ♦  ifdef DEBUGPCintf(”DEV(%2d) CHECK...CALL6_.พ -> EX HOLDED \n',*pQ);♦ endifpdev->dev_callwait=Oxffะ S5SI._RING(xpCi,ON) ;
}elร / no CALLW Vif (pdev->dev...callb :=Oxff)C /* CALLS */Pdevtrrip=OEV-*-pdev-.'dev.,.callb ; if (pdevtmp->state==IDL£ Xpdevtmp-'>state=CALLB..,RING ; pdevtmp->dev.. hold=*pQ ; t»dev-.'State=IDLE ;

printf("OEV(%2d) CHECK. CALLB. w -> CALLS w. RING (HAVE CALL BACKAn" ,*pO ) ; ♦ endifSSSI. RING( pdev->dev .callb.ON ) ;JelseCswitch (pdev->state)< case อบร''!': case TALK. ะ case DIAL: case NEXT: case EX RING: break ; default; break ;
odev->state-IDLE ;ENTONEC*PQ,tone null) ;}pdev->dev_.callb=Oxf f ;

/* NO CALLB 4 NO CALLW */ pdev->state=IDLE :SNTONE(*P•ว,tone .null ) ;♦ ifdef DEBUGprintfc DEV(%2d) CHECK...CALLB,„w -.> IDLE \ ท''.*pO);♦ end)f>ว>
void STATE93()/* CALLB RING * /c if  ( pdev~>ssi..hook=OFFHOOK)C /* if EX...HOLDED */ pdev->dev_called=pdev->dev...hold ; pdev->dev...hold=0xf f ;Pssi=OEV+pdev->dev..cal led ;



SSSI_RING( *pQ,OFF ) ;SSSIjRINGC pdev->dev...called ,0H) ; pdev->state=EX.. RING ; pssi->state=EX_CALLED;Pssi->dev_called=*pQ;ENTONE(*pQ,tone_ringb) ;♦ ifdef DEBUGpr intf( "DEV(X2d ) CALLS. RING -> EX _ RING \ ท".*pQ) ♦ end if}
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MCOULE: MPU013.CXL REL ะ 1.0ะ*: AUTHOR: รนrasak uthay๐pasะ*: DATE ะ 28 December 1990
*/

♦ include <stdio.h>♦  include "mpu.h”♦  include "mpuintf .h"♦  include "mpucind.h"♦ include "mpuvar.h"♦  include ■ 'mpustate.h1'♦  include "mpufn.h"
void STATE31C):
void STATE21C)/* ร_HOTLINE */
c unsized int digit,STrt ; unsized char *p,tmp;

/* GNHOCK * /if (pdev->ssi_. h๐ok==ONHCOK) t ENTONEĈ pG.tone. .บาน 1 1  ) ; pdtmf->state =IDLE; pdev—>dev_dtmf=Oxff; pdev->state ะ IDLE;
pr intf( "DEV(X2d) CCALLFO -> IOLE \ก'' ,>pG) ;

/* Check Call Back •»/STATE92C);}
/* FLASH HO If. * /  if ( Pdev->s3i . flash=ON )C pdev->ssi_flash=OFF; pdtmf->state=IDLE; pdev->dev_dtmf=0xf f ; pdev->state=£USY ;♦  ifdef DEEUGprintff "D£V( X2d ) CCALLFD BUSY (x~) \n".*pd);♦ end if£NTONE(*pQ,tone busy) :>
/* DIAL DIGIT V
if (pdev->state==S...HOTLINE)Cif  ( (digit=GET..DIGIT(*pa))l=Oxff) (*(pdev->cdial++ )=digit-; /* save digit to dial array «/(pdev- >dial„cnt)++;

i f ( pdev->dial...cnt>=MAX .STN ){/* 3 NUMBER = EX CALL */ pdtmf->state=IDLE; pdev->dev_dtrnf=Oxf f ; c=pdev->dial ; STN=0;for (tmp=0 ;tmp<pdev->dial..cnt ;tmprr. P++ )STN=STN*10 *■ *p; tmp=SEARCH.„SSI(STN) ;
if 0EVCtmp].hot==Oxff s& tmpî=Oxff tmp!=*pd)C /* DES STN FOUND «/ ‘PdeV->state=FEATURE..SET;

printf("DEV(X2d) S..HOTLINE -> FEATURE OK. \n" ,*pG) ;♦ end ifpdev->hot=tmp;ENTONE(*PQ,tone...sst) ;
/* NO STN FOUND */
pdev->state=6USY;♦ ifdef DEBUGprintfc "DEV(X2d) CCALLFO DES-> BUSY (NO DES STN) \n”,*pQ);



if  (pdev->dial...cnt=l ) £NT0N£(*pi3,tone.nul 13 ;

£NTCWE( *pQ, tone busy);
333

void STATE211C) /* */ t
void STATE212C) /* HOT OK'. */c
void STATE22I)
/* c HOTLINE */c if  ( pdev- >hct=Oxf f K pdev->state=B>J5Y ;ENTONEI «p<3, tone ..busy 3 ;

ร ะ ะ ะ ฑ «■ «.1ENTON E( * pQ, tone _S31) :3
void 5TATE23C)/* OPERATOR */c unsigned char tmp;/* CALL OPERATOR V pdtmf->state =IDL£:Pdev->dev..,dLmf=Oxf f ; tmp=SEARCH CPK ; ;i f  (pdev->dev..typ=OPI ) tmp=Oxff: /* if dev—CPI not connect*/ if (tmp=Oxff X/* NO IDLE OPI */ pdev-:>state=0USY ;♦ ifdef OEEUGr intf( D£V( %2d > COMMAND -> SUSY \n",*pQ);♦ endifENTC*IE(*pQ,tone...tXJ3y) ;3else-cPS3i=OEV+tmp; pdev->dev...cal led=tmp ; pdev->state=£X_RING ;♦  lfdef OEBUGprintff "OEVC %2d ) CCMMANO -• EX ..RING \ท",*pO);

PS3i->state=EX..CALLE0 ; pssi->dev..called=*pci ;SSSI RING(tflip.ON);ENTONE(*pQ,Tone_ringb);
3

3

void STATE24I)/* REDIAL */l unsigned char I ; if  (pdev->redi cnt=03C pdev->state=8USY;ENTONE(*pQ,tone_busy) ;♦ ifdef 0E8UGprintft "OEV(%2d) CCMMANO -> REDIAL ( ERROR ) \n“,*pG) ♦ endif 3else<
pr intf ( "DEV( %2d ) COMfPNO -.> REDIAL \n",*pQ);

pdtmf->state =IDLE; pdev->dev_dtmf=Oxff; pdev->dial...cnt=pdev->redi ...cnt ; pdev->pdial=pdev->dial; pdev->predi=pdev->redi ;
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for ( i=0;i<pdev->dial_cnt ;i-t-+)*pdev->pdial++=*pdev->predi++ ; if (pdev->dial£03=9)C /* OG CALL */>else{/* CALL.EX */if  (pdev->dial._cnt=rïAX_.STN)C /* CALLEX «/ check...des( ) ;3else</* ERROR */ pdev->state=8LfSY :ENTONEC*pQ,tcine.. busy ) ;

void STATE25C )
/ *  HOLD «/
£ 3

void STATE2S1C )/* HOLD DIAL */
C 3

void STATE2S2C )/* HOLD. CALLEX «/o
void STATE2S3', )/* HOLD RING */
o
void STATE254I )/* HOLD... TALK •/c>
void STATE27C)/»■  CCINF DIAL «/o
void STATE23C)/* CCINF... CHECK'. */
C 3

void STATE29C)/* CONF_SET •/
C 3

void STATE30C)/* CALL...PU * /c
unsigned int digit:
/* CNHCOK «/if ( pdev->ssi. hook—ONHC'jK.) £ENTONEC »pQ,tone...null ) ; pdtmf->state =IDLE: pdev-;’dev..dt-mf=Oy.f f ; pdev->state = IDLE :♦ ifdef DEBIJGpr intf ( "D£VOC2d ) CCALLFO -> IDLE \  ก'',* pG ) ;

/* Check Call Back */STATE92C);3
/* FLASH HOIK */ i f ( pdev->ssi_ f lash=ON ) c pdev->ssi_flasb=OFF; pdtrnf->state=IDLE ; pdev->dev_.dtmf=Oxf f : pdev->state=SUSY :#ifdef DEBUGprintfc"DEV(X2d) CCALLFD -> BUSY cx~) \n",*pQ);

ENTONE(*pO,tone. busy I :3
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/* DIAL OIGIT V
if cpdev->state=CALL_PU ) cif ( (digit=GET...OIGIT(*pQ));=Oxff) c*(pdev->pdial++)=digit; /* save digit to dial array */ (pdev-'dial cnt)++;}

if ( pdev->dial..cnt>=hAX..STN K /* PU.CHECK */STATE3K );}"Vif (pdev->dial..cnt==l) ENTON£(*pG.tone,nuH ) ;
void STATE3K )/* PUCHECX */c unsigned int STM ; unsigned char *-p,T-mp;

/ *  3 NUMBER ■= EX CALL * /  pdt-mf->state=IC'LE ; pdev->dev_.«j*anf=Oxf f ; p=pdev->dial; STN=0;for Ctmp=sOstmp<pdev->dial._cn‘titmp-f't-.p-f'O STN=STN*10 4  * p ;  tmp=รEARCH_SSIc ร TN); pd evt-rn p =0 EV +• t-m p ;if ( (pdevtmp->state=EX. CALLED !! pdevtinp->state=CT...EX ..CALLED ) 8c2: tmpi=OxffK /* ÛES STM FOUND */ pdev->state=FEATURE_. SET ;
printF(“ÔeV̂ 2d) CSCALLFÜ.DES-> FEATURE JJK \ท', ,«ฬ)ะ ♦ endifpdevtmp- >3tateะะ:IDLE ;PSรi=OEV+pdevt-mp-̂ dev..called ; pdev->dev_.cai !ed=pdevtnip- >dev..called ; pssi->dev~ca11ed=*pQ; if  (pssi->state=£X„RING) c pssi-:>3tate=TALK ; pdev->state=ะTALK ;
’" ใ ! , - , , น « , 1» ,pdev->state=TALK ;
ENTONEC pdev-rdev.cal led .tcoe. null);C0NNECT...0EV(xpd,pdev->dev called) ;SSSI. RING! tmp, OFF) ;>elseC
/ *  HO SIN FCLN0 *//* EX not. ringing */ pdev->รtate=8USYะ «ifdef DEBUGpr in tf( "DEV( %2d ) CCALLFD. 0£'3-> SUSY (HO DES STN) \ ท'-,*pQ);
ENTONEf *pQ,tor,e ..busy) ;

void STATE32C)/* HOTLINE «/c unsigned char tmp;/* 0NH00K «/if (pdev->ssi_..hook==0NH00K) (ENTONE(*pQ,tone..null); pdtmf->state =IDLE; pdev->dev._dtmf=Oxf f , pdev-'State = IDLE;♦ ifdef OEEiJGpr in tf ( ’" DEV( X2d ) HOTLINE -> IDLE \n',-*pQ);
/* Check Call Back */

, 0 แ  ) โ>



/* Flash Dial */ if  (pdev->ssi_flash==ON)t pdev- >ssi _.f 1 ash=OF F ;Pssi->state=IDL£ ;SSSI_RING(pdev->dev.called,OFF ) ; if ( (tmp=SEARCH_DTMF( ))=Oxff )C /* NO OTMF *7 pdev->state=BUSY;
printff"DEV(X2d) HOTLINE SUSY (ท๐ OTMF) \ ก■ •.•► ฟ);

ENTCNE(*pG,tone busy);>elseCSTSAC(trnp) ;pdev ->state=HOTLINE CNL;* i fde f DEBUGprintfc"D£V(%2d) HOTLINE - • HÛTLINE..CNL \ ท-,*pü) ♦ end ifPdtmf=CEVt-t,mp ; poev ->dev..dtmf=tmp ;F<dtmf->dev__dtmf=*pQ ;P'dtjnf->staLe=B‘JSY ;Pdtmf->dev_di9it.=0xff ;CONNECT, TSDEV(*pQ.tmp);ENTONEÇxpQ, tone .sot) ; pdev->dial..,cnt.=0 ; pdev->pdial=pdev->dial ;}}
void STATE33C )/« HOTLINE_CML «/( unsigned char digit;/* ONHOOK */if ( pdev->s3i_..hook==ONhOOK ) c EN TON EC *pQ, tone... null ) ; pdtmf->3tate =IDLt : pdev- ̂ dev...dtrnf=Oxf f ; pdev->state = IDLE ;

pf intf("DEV(%2d) HOTLINE -> IDLE \ ก, ,**pO);
/* Check Call Back */STATE92C );}

/* Flash Dial * /  i f (pdev-N ss i .. f1ash=ON)c pdev->33i flash=OFF;}
i f f  pdev->state—HOTLINE. CNL )£if ( cdigit=GET DIGIT( *pQ) )!=Oxf f ) c*( pdev->pdial ► ♦ •)=:digit ; / '*  save digit to dial array -c pdev->dial._cnt)++ ;}

if ( (pdev->diaiC03*10+pdev->dialCl]):=Code_cnlL7] K pdev-estate:: FEATURE... SET ; pdev- >hot=Oxf f ไ ENJONE( *p*ว,tone...S'St) ;
code ERROR V pdev->sta'te=€)USY ;£NTONE(*FG,tone busy);)}

if (pdev->dial_.cnt=l) ENTONEC *pQ, tone..ทน! 1 ) ;
void STATE5CK)/* COI _ONHOOK */o
void STATE5K )/* COI..OFFHOOK */
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C}

void STATE52( )* COI FLASH */}
'/Old STAT£S3( 1 /* CX)I DIALc if  (pdev->a • cdev->dial cntxSCO...DIAL* *pQ. pdev-.-predi++ ) ) ; pdev- '-dev dtiaf=OFF ; pdev- -3-— ;>}

V -
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* MODULE:
« AUTHOR:* DATE :

MPU014.C1.0รนrasak uthayopae. 28 December 1990

♦ include♦ include♦ include♦ include♦ include♦ include♦ include♦ include

<stdio.h> <dos.h> "mpu.h" "mpuintf-h” "mpucmd. h" ■ 'mpuvar .h" “mpostate.h' "rnpu fn.h"
void STATE36C J;•void STATE94C ) ;
void STATE34I )/* OUTGOING */c unsigned char trap:

/* ONHOOK */if (pdev->ssi hook“ LflHOOK) c /* pdev->state = IDLE ; */♦  ifdef OEBIJGprintf(‘DEV(X2d) DIAL -> IDLE \n'
pdtfnf->state=IDL£ ;pssi-ostate =IDLE; /*■  Release COI */SCO. HCOKi pdev->dev..called ,0N ) ;
pdev->dev dtmf=0xff ;ENTÛNEC *pQ.tone nu 11);
/* Check Call Sack »/STATE02();STATE7S( );

/* FLASH ■ «/if (pdev->ssi flash==0N)£ pdev->ssi . flash=0FF :>
/■ * pdev->pdial=pdev->dial ; pdev->dial ̂ cnt--â>;<ะ / get-time(&oasi ->star t ) ;

if (pdev->state==OUTGOING K
/ *  Check ssi -> OThF/PULSE * /  if ( ( tmp:* pdev-> SSI ..digit )i*Qxf f )C 

/ *  SSI PULSE */ pdev->tmp=l ; pdtflif->state=IDLE ; pd ev- >dev d t-rn f=0x f f ; pssi->pdial=pssi->dial ; pssi->dial_cกt=l ; pdev->dial...cnt-*~t ;*( pdev->pdial++ )=tmp ;*( pssi->pdial++ )=t«rnp ; pdev->state=OG...DIAL ;if cpssi->redi„cกt /* CO type *■ / - ~ 0 K /* COI DThF */CONNECT. TSDEV(*pQ, pdev->dev. dtfflf') ; C0NNECT_DEV( pdev->dev...called >*pQ) ; SEND. 0TMF( poev->dev_..called ,tmp) ; pssi->state=BUSY;
s %  COI PULSE */Pdtmf-.>state=IOLE; pdev->dev_dtmf=Oxf f ;CONN ECT._ TSDEVC pdev->dev._cal led, *pQ ) ; SC0_DIAL( pdev->dev_ called , tmp ) ; pssi->dev_dt.nf /* dial...rdy */ =OFF; pssi->State=COI_OIAL ;

1 ,*pQ) ะ
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pssi-:>predi=pssi->dial+l; pssi->a=l ; / *  COI OIAL COUNT «/
3else<if ( (tmp= pdtmf->dev. digit) !=Oxffi< /* DTMF */pdev->tmp=0; /*  SSI->dtaif *1•pdtmf->dev„digit=Oxff ะ ps3i->pdiaï=pssi->dial; pesi->dial...cnt=l ;

pdev->dial. cnt++ ;*( poev->pdial+i- )=tmp ; x(pssi->pdial++)=tmp ; pdev- >state=OG.. DIAL ;
if (pssi->redi,cnt /* CO type «/ =0)C /* COI OTMF */CONNECT...DEV( pdev-xdev.called . *pQ) ; /*■  pdtmf-.-3tate=IDL£; *•//* pdev->dev d tmf=0x f f : */
M */i « ,  « * ./CONN EC T„ TSDEVC *pQ 5 pdev- dev c?,T,f ) ; CONN EC T โSOtV( pdev - >dev cal1 ed . * P-Q) ; SCCl.OIALC pdes/-.>dev..ca] led st-fT.p) ; pssi- >dev. dtmf /'* diai.rdv «/ =OFF ; pssi- >state=COI...DIAL ; peei->pred i=pssi~'.'d ial t-I ; ps*i->aะะ!; /* COI DIAL C1»T */

}/* end if state=outgomg * /ว
void STATE35C)OG_DIAL */£ unsigned char digit.tmp;

/X ONHOOK */if (pdev-xssi_.hook=ONHO>.) c ,/*pdev->state = IDLE: */♦  i fdef 0E6UGprintfc "DEVCtid ) OIAL -> IDLE \ท",'»pQ);♦ endifPdtmf->state=IOL£:pssi->state =IDLE; /* Release COI */SCO...HOOK.( pdev-.>dev...cal led ,CiN ) ; pdev->dev dtmf=Oxff;ENTCN EC * cG, tone .ทน 11);
/» Cfieck Call Back V STATE76C);STATE92C);}

/» FLASH »/if  (pdev->ssi_flash==ON)C pdev->ssi._.f lash=OFF ; pdev->dev., hold=pdev- >dev.. cal led ;ENMUSC pdev->dev_hold ) ;/* tmp=SEARCH .OTMF «/tflip=pdev->dev...dtmf ; if ( tmp=Oxff){/* No DTMF V pdev->state=HOLD...BUSY ;#ifdef DEBUGprintfc "OEV( t2d ) TALK HO-_û BUSY \ท''. rpQ) ;
ENTONEC*pQ, tone busy) ;JelseC/* OTMF found */ if  c pdev-:-dev...typ; =OPI )C STSAC(tmp); pdev->dev...dtrnf = tmp; pdtmf=OEV*-tmp ; pdtmf->state=SUSY ; pdtmf->dev..dtnif-rpQ :



190

pdtmf->dey_digit=0xf f ;CONNECT .TSO£V(*pQ,tmp) ;
pdev->state=FLASH ;♦  ifdef OEEUG

printf ( "OEV(ร2d) TALK -> FLASH V.-.tpQ);♦ end!fpssi->stat©=HOLDEDไ £NTtXE(:*pQ,to.-ie..dial ) ะ pdev-.dial _cn t=0 ; pdev->pdial=pdev->dial ;}J
/* DIAL DIGIT «/if (pdev->stato=CG..OIAL -i& (di'3it=GET...DIGIT(*pQ) );=Oxff ) £ *(pdev->pdial-*'+)=digit; /* saw digit to dial array »•/ (pdev- -dial _cnt )•*•*■  ;

Cheer 331 -5 DTMF/PULSE */ i f ( pdev-> tmp==0 j Ï /* DTf1F */
pssi-><Jial..•ะทt♦ + •.* (PS3i->pdial++)=digit;

3

Pdev->etate=i>j...DIAL ;
if ( P3si->reci..cnt /* CO type »/ ==Oj(/* COI OThF */
>eLรุ่» 031 PULSE Vif (■ pssi->dev\.dtfl]f=ON && pdev-'a ' pcev->dial ..cntH SCO...DIALC pdev->dev._called » *( pssi->pi'«1 ++ > ) ;โะรร i- 'a+-> ;PSSi-̂ oev- .dtrnf=OFF ;}

lelseCi f 1 pcev->tmp—-1K /» SSI PULSE *•/
pssi->dial. cn t+> ;*( pssi- >p-dial+i- )=ชigit ;• 
pc ev -'5 ta La =0 J dial ;

if ( p*ssi->redi..cnr / *  CO type */ -=0K 
/ *  COI OTMF -«/SEND D7MF( pdev-'dev... Câ.i lea ,digit) ;CONNECT DEV( pdev-/dev cal led. *pQ ) :

CO. POL* . /if (pssi-/dev dtmf==ON pdev-.-a /■. pdev-.'dial. entKSCO .DIAL* pdev->dev...cal led ,*( pssi-.-predict) ) โ pssi-/a-M- โ PS31- 'dev .dtmf=OFF ;}\
} /*  S S I  digit=Oxff * /}STATE36( );

void STATE36C)/* CKj_ CH ECK *-■ / r■* switch (pdev->3vcX case 1:if (pdev->diai..cnt>15K pdev->state=8USY:ENTGN£(*pO, tone.busy) ; p>ssi->state =IDLE ; /* Release CO I */ 
SCO_HOOKC pdev->dev_.called,ON);>break ;

/* * IN.0 3 ,LONG -V
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if ( pdev->dial_.cnt>ll )E pdev->state=8USY ;EH TON E c *-pQ, tone, busy) ะ pssi->state =IDLE; /* Release COI -*/ 1 SCO.hogKC pdev->dev_called ,OH ) ;

if (pdev->dial cnt>:S)C pdev->state=BUSY;PSsi->etate=IDLE;SCO._HCOK( pdev- 'dev .called ,0N J - ENT'JNE»' *pG,'tone. busy) ;
break ;}>

void 5TATE37C)/* 03 OK */



void STATE4K)/* NIGHT_OK *■ /
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/* OPI H SRC */
c unsigned int digit,STN; unsigied char *p,tmp;

/* OIHOCK. */if ( pdev->ssihook=ONHOOK) c ENTONE(*pQ,tone...null ) ; pdtmf->state =IDLE; pdev->dev.d tmf=0.y f f ; pdev->state = IDLE;♦ ifdef DEBUGprintfc "D£V( ร2d ) OPI. H..SPC-.» IDLE \n".*pQJ;♦ endif
/* Check Call Back •*/
/*■  STATE92I ) ะ */

/* FLASH HOOK. */ if ( pdev->ssi...flash==QN}C pdev->s3i_ flash=OFF ไ Pd tmf-> state =IDLE -, pdev->dev ,dtmf=Oxf f : pdev-.'State =ธUSY -,
pr int f ( “DEV( X2d ) OPI..H ร«ะ-.» SUSY ex") \  ท", «pQ j ; ♦ end ifENTONEC -*p<3, tone, busy ; ;

/* DIAL DIGIT V
if (poev->state==OPI ,,,H...SAC)tif ( (digit=GET._DIGIT(*pQ ! )!=Cxff ) c*( pdev-xpdial-M-}=digit ; /* save digit to dial array */( pdev-'dial ,cnt)t-+ ;

if (pdev->dial..cnt>=MAX..STN )c /* 3 NUMBER = Ex. CALL */ p=pdev-'dial ; STN=0;for ctrnp=0;tmp<-pdev-.'dial...cnt ;tmp+-t 1P++ ">STN=STN*10 t .«p; trnp=SEARCH ..SSI( STN ) ;if (OEVCtmp].het=Ox.ff Sul tmp:=OxffK /»■  STN FÛLND */ pdev->state=OPI H .. DES ะ
printfc "DEV(*2d) OPI..H„SRC-> DPI ,H OES\n • ,*p<3) ;♦ endifpdev->src=tnใp ;ENTONEC*pQ, tone...sdt) ; pdev-xdial_cnt=0 ; pdev->pdial=pdev->dial ;>else{

/ *  X IS HOTLINE SET V pdtmf->state=IDLE; pdev- >dev..dtmf=Ox.f f ; pdev->state=BUSY ะ ♦ ifdef DEBUGprintfc "0EV(%2d ) OPI...H ...SRC-> BUSY c no HOT SET )\ท",*P'3) ♦ endi fENTONE(*pQ,tone... busy) ;\}}
if (pdev->dial. cnt==l ) £NTONE(*pG,tone...null ) ;

void STATE430 /* OPI H DES */c unsigned int digit,STN; unsigned char *p,tmp;
/* ON HOOK. */if c.pdev->ssi_hook=ONHOCK) c
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£NTONE(*pQ,tone_.null ) ;Pdtmf->State =IDL£; pdev->dev..dtmf=0xf f ; pdev->state = IDLE;♦  i fdef DEBUGprintfc DEV(%2d) ÜPI ..H. OES-X IDLE \ ก'',*pQ);
/* Check Call Back *//* STATE92C); */

/* FLASH HOOK. */ if (pdev->S3i„flash=ON. K pdev->ssi flash=OFF ; pdtaif- »state=IDLE ;Pdev->dev_.dtmf=Oxf f ; - pdev->state=€USY ;
pr-intf ( "D£V( X2d ) ÛPIH.OES-' E1JSŸ (X'i \ก". *pQ); ♦ endifENTONEf *pQ, Lone busy) ;

/■ » DIAL DIGIT */
i f  tpdev-'3tate=OPI.,.H..DES)Cif  ( (digit=GET..(ว!GIT(*pQ) )!=Oxff ) c*c pdev->pdial++)=digit ; /» save digit to dial array * /

( pdev—>dial..cnt)++ ;1
i f ( pdev-xdial_cnt>=MAX_STN )C /* 3 NUMBER = EX. CALL */ pdtrnf->state=IOLE pdev->dev...dtmf=0xf f ; p=pdev-'dial ; STN=C;for ( tmp=0 ;tmp<pdev- ->dial....cnt ;tme* * . C'y* ) STN=STN*10 f *p; trnp=SEARCH,..SSI ( STN ) ;

>

if (tmp!=Oxff && tmp! =pdev--'src ;C /* DES STN FOUND »/ pdev->3tate=F£ATURE_,S£T ;
pr in tfc "DEVC *2d ) OPI ..H DES- ■- FEATURE. OK \ ก'',*p<3);♦ endifPS3i=OEVtpdev->3rc; /* SPG «/ pss i - > hot=t4T>p ;£NT0HE(*pQ,tone..33t) ;

/■ * NO STN FOUND «/ pdev->3tate=BUSY;♦ ifdef DEBUGpr intf("DEV(X2d) 'วPI. H D£3-> SUSY ifio DES STN) \n",*pQ); ♦ endifENTONEt «PQ, tone.. busy ) ;>
}if ( pdev->dial„cnt==l ) ENTONEt *pQ,tone null ) ;

•void STATE44C )
/ *  OPI CHOT «/c unsigned int digit.STN; unsigned char *p,tmp;

/* ONHOOK */if (pdev->ssi_hook=ONHOOK) t ENTON E( *pQ, tone_..nu 11); pdtmf—>state =IDLE; pdev->dev_dtmf=Oxff; pdev->state = IDLE;
printf('DEV(X2d) OPI, CHOT -> IDLE \n",*pQ);

/* Check Can Back * //* STATE92C); */
y
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/* FLASH HOOK. */ if (pdev->ssi._flash==ON)C pdev-:>S3i._.f lash=OFF ; pdtmf->state=IDUE; pdev->dev_dtmf=0xf f ะ pdev->state=SUSY ;
pr intf( "OEVC \ 2 d  ) DPI. CHOT -.■> BUSY (X'j \n" 1 «pQ) ; ♦ endifENTONE(*pG,tone..busy ) ;

/* DIAL DIGIT * /if ( pdev-->state=OPI__CHOT){if ( (digit=GETj5l6IT(*pQ))!=Oxf f ) f*(pdev->pdial++)=digit; /* save digit to dial array »/ c pdev->dial cnt)++ ;
if  ( pdev->dial..cnt>=MAX. STN )£/* 3 NUMBER = EX CALL */ pdtmf->state-IDLE: pdev~>dev dtmf=Oxff ; p=pdev->dial ะ STN=0;for (tmp=0 ;tmp<pdev-.>dial ..cnt ะ tSiptt, P+T )STN=รTN*10 + *p; tmp=SEARCH..SSICSTN ) ; if  (DEVttaip).hot!=0xff &A tmp;=0xffK /* DES STN FOUND */ pdev->state=FEATUR£ SET ;♦ ifdef DEEUGpr intf ( CEV( r.2d ) OPX..CHOT -■  FEATURE. OK yr.xpQ): ♦ end i fPSsi=OEVrtmp ; SRC */Pssi->hot=Oxf f ;£NT0NE(*pO.tone...sst) ;>else£/■ » NO STN FOUND */

pdev- >state=SUSY ; tifdef DEBUGprintfC‘:DEV(X2d ) OPI CHOT -> 6USY (NO OES STN) \n".*p<a>; ♦ end ifENTONE( xpG.tone busy);>}>if (pdev->dial cnt=l) ENTON£(*FX3,tone null);)
void STATE45C )/* IC.EX..RING *•/c if ( pdev->coi...ring==OFF) £ pdev->state = IDLE ;♦  ifdef DEBUGprintfc"D£V(ร2d) IC . EX.,RING -> IDLE \n".*pQ);♦ endi fpssi->state = IDLE ะ

SSSI RING(Pdev-'dev called.OFF);£NTCNE<.*pQ,tone...null ) ;
>
void STATE4?( )/* CAMP ON */C)
void STATE46C)/* CO TALK */o
void STATE70C )/* CONDCI */c unsigned char d igit;
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/* ONHOOK */if (pdev->ssi...hook=ONHOOK) {ENTONE(*pG,tone...null ) ; pdt«if->state =IDLE ะ pdev->dev...dtmf=Oxf f ; pdev-.'State = IDLE;♦  ifdef DEBUGprintf ( DEV(%2d) CONQII IDLE พ , *pQ);♦ endif/* Check Call eack V"STATE92I); -
/* FLASH HOOK. * /  if (pdev->ssi...f lash==ON)C pdev->ssi..f lash=OFF; pdtrnf->state=IDLE ; pdev- >dev_dtmf=Oxf f ; pdev->state=SUSY;♦ ifdef- DEBUGpr intfl"GEV(X2d) CONG*:I -> BUSY (X‘ j พ , »pQ); ♦ endi fENTONE(*pO, tone, busy ) :
/* DIAL OIGIT V
if ( pdev->state=CONDCI Kif ( (digit=GET DIGIT!«pQ))i=Oxff) c

• (  pdev->pdial++ )=di3 it; /* save digit to dial array */ ( pdev- >dial . cnt )++ ; pdev->state=CONCC I.. SRC ;ENTCNEi *pQ, tone.null 1 ;
J}

void STATE7K )/* CONDCI...SRC * OCI DIAL SOURCE
unsigned int digit,STN ; unsigned char »p,tmp;
/ *  ONHOOK */if (pdev->ssi .hciok==ONHOOK) c ENTON E( * pO, tone.. กน 11 ) ; pdtmf-rstate =IDLE ;Pdev->dev_.dtmf=Oxf f ; pdev->state = IDLE;♦  i fde f DEBUGprintfe"0EV(X2d) CONDCI. SRC-> IDLE พ .* pG);

/* Check Call Back ‘/STATE92Î );
/-* FLASH MCOK. */ if c pdev->S3i... f lash==ON H C«dev->s3i ...f lash=OFF ; pdtmf-.'Shate=IDLE ; pdev->dev..dtmf=0xf f ; pdev->state=:8USY ;

pr intf( ”DEV( %2d ; CONOII .SRC-> BUSY (X") \  ท'', *pQ);♦ end ifENTONE(*pQ, tone busy);>
/* DIAL DIGIT * /
if  ( pdev->state==CONDCI...SRC)Cif c (digit=GET....OIGIT(*pQ»)!=Oxff ) {*(pdev->pdial++)=digit; /* save digit to dial array */( pdev->dial ,.cnt)t+ ;}

if  (pdev->dial.._cnt>=MAX_STNK /* 3 NUMBER = EX CALL */
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p=pdev->dial ; STN=0;for (tmp=0;trnp<pdev-.>dial„cnt;tmp-r-r,p-r+ ')STN=SrN*10 t- -*p; tmp=SEARCH ,.SSI< STM ) ; pdevtfiip=OEV+r.mp ;if  (pdev-tmp-'>dev_typ==OCI && t/np;=0xf f && pdevw.p->state=IOCEX /* DC I FOUND */ pdev~>sbate=CCNOCI ..DES ;♦  ifdef DEBUGprintft DEV(X2d) CONDCXlSRC- > CONOCI_OES\n" . *oO)♦ end i fpdev—>3rc=tmp; cNTONEt *-pQ, tone„sdt ) ; pdev->dial _cnT=0 ; pdev->pdial=pdev->dial ;Jeise-C/* Oil BUSY or 0<CI no found or STM is ท':'r CCI *7pdtmf->staue=IDLE;pdev->dev.dtrtir=0xf f ;pdev- >sCate=8USY ;♦ ifdef DEEUGpr intfc "C'EV(S2d ) CCNGCI ,.SRC-> BUSY f no CCI SET j\r. •. *pQ J : ♦ endi fENTCNE(*P<3,uone . busy ) ;

if ( pdev- >diai ...cnt==l ) ENTONEf*pQ.tone, null ) ;
void STATE72I)/* COMDCI...DES */c unsigned int digit,STH ; unsigned char *p, นทp;

/« GNHOOK */if (pdev->รรi...hcok==OMHOOK) (ENTCNE( *pG, tone ทนท); pdtmf-> state =1DLE; pdev->dev dtmfsOxff ; pdev- >state = IDLE;
pr intf ( "D£V( %2ช ) CON CCI ...DES -> IDLE \n'*,*pQ;;tendit/* Check Call Sack «/STATE92C ) ;

/* FLASH HOOK * f  if C pdev->S3 i ... f 1 ash=ะCN )c pdev->รsi f lash=OFF ;Pd นก f- > state= IDLE ; pdev->dev_ dนกfrOxf f ะ pdev- >state=©USY ะ ♦ ifdef DEBUGprintf(*'DEV(%2d ) CONCCI.DES -> ÊJSY (X~ ) \ก,’,*pQ); tend i f
ENTONEC *p‘ว , tone , busy ) ;

/* DIAL DIGIT */
if (pdev->state===CONDCI .DES)cif ( (digit-=ะGET...DIGITC*pQ))‘=Oxff) c*( pdev- >pdial++ )=๐igit ะ /* save digit to dial array */(pdev-:>dial cnt) + +-:>

i f C pdev-->dial. ent > =MAX..STH K /* 3 NUMBER = EX CALL V  pd นก f->state=IDLE ; pd ev->dev._d นก f=Oxf f ; p=pdev-'dial ; STN=0:for (นฑp=0 ;นกp< pdev->dial... ont ;นทp+4 , £>•+-+.)STN=STN*10 + Tp; *tmp=SEARCH..,SSI(STN) ;
pd evtfn p=0 E v+tm p ;if ( (นกPi=0xff /* ! 1’ นnp=pdev->src */) /* && pdevtrtip-'dev_.typ--=OCI ïà pdevtmp->state=IDL£
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/* DES STH FOUND ,DES=DCI , DES=IDLE «/ pdev->state=FEATURE...SET ;
printff "DËV(%2d ) CONDCI...DES -> FEATURE.O'. w  ,-*pQ) ; fendifPssi=DEVtpdev->src; /•* SRC */ pssi->state=£บSY;ps3i->dev.called=tmp ; pdevtmp->state=SUSY ; pd©vtmp->dev. called=pdev->src ;STSACC pdev-.'src);STSAC(tmp);CONNECT...DEV(t(np, pdev->src) -,ENTCNEC *pQ. tone’.sst ) ;>else{

/ X  NO STH FOUND x /  
pdev->state=£USY;

printfl "DËVf X2d ) CONOCI DES -> BUSY <NQ OES STH) VT.fcpQ): ♦ endi fENTONE(*pQ,ton*_busy);3}>if  (pdev->dial. cnt=i ) ÊHTDNE(*pQ, tone ..nul 1 ) ะ
void STATE73C)/* DISCCI */

unsigned int digit,STH:unsigned char *p,trnp;
/» ONHOOK «/if (pdev->S3i. hook=ONHCOK> i ENTON£(-*pQ,tone.. กน 11 ): pdtmf->state =IDLE: pdev->dev _ d tmf=Oxf f ; pdev->state = IDLE;#ifdef DEBUGpr intf ( "D£V(%2d } orscci -> IDLE \ก".*P‘3);fendi f/* Check Call Back •*/STATE92C ) ;3
/■ * FLASH HOOK. •♦ /if  c pdev->ssi flash==CN ){ pdev->ssi _flash=OFF ; pdtmf->state=IDLE : pdev->dev..dtmf=Oxf f ; pdev->state=BUSY •1 tifdef DEBUGprintfc "D6V(S2d ) OISDCÎ -.» BUSY พ " )  '.ท".*cG):♦ end i fEH TONE; *pO, tone busy ) โ}
/* DIAL DIGIT «/
if ( pdev->state-=บISDCI ){if ( (digit=G£T..DIGIT(:*pQ))!=Oxff) c*( pdev->pdial++)=digit ; /* save digit to dial array r/( pdev->dial _cnt)+t;

if (pdev->dial en T•=hAY รINK /* 3 NUMBER = EX CALL *-/ pdtmf->state=IDLE; pdev->dev...dtmf=Oxf f ะ p=pdev->dial: STH=0 :for c trnp=0 ;tmprpdev->dial...cnt :tmp++, P++ )S7N=STN*10 + *p; tmp=ร EARCH... SS I c STN ) ;
Pssi=DEV+tmp;if  (pssi->dev._typ=QCI && pssi~>state=6USY && tmpi=OxffK /* DES STN FOUND */ pdev->state=FEATURE_..SET ;
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printf ("0£V(X2d) OISOCI -> FEATURE.. OK. \ ท', .*pQ);♦ endifpdevtmp=0£V+pssi- -dev_.cal led ; pssi -.-state=IDLE ; pdev't,mp->3tate=XOLE ะpdev ->src=pssi->dev...calied ; /* DEE' */
pssi -:>dev_calied=Oxf f ; p-devtmp->dev_ called=0xff ;
ENTONEC tmp, toc.e_r*ul 1 ) ;ENTONEC pdev->src .conenull ; ;ENTONEC*pQ,tone_S3t);>elseC/■ » KO STM FOUND «/
ะ-dev- >state=ESJXY ะ

J pr i n t fc"D£V( X2d ) DISOCI -> 6USY X HO DES STN > \  ก", *PQ);♦ endifENTONEC *pQ, tone.. cxrsy ) ;
}}

if (pdev-.-dial. cnt=l ') ENTONEC *pQ.tone_nuli ) -,
void STATE74C) /* OG.BUSY */c

unsigned char i.tmp;/* ÛNHOOK «/if ( pdev- -ssi _hook=ONHOOK ) c • /* SAVE OLD NUMBER «/if (pdev->dialCOji=ll)vpdev->redi.~cnt=pdev->disl ,cnt ะ pdev->pdial=pdev->dial ะ pdev->predi=pdev->redi ; for (i=0;i<pdev->dial cntiiu-i*pdev->predi*-+=»pcev->pdiai-t-+ ;
pdev--state = IDLE:

pr in t f ( "DEVÇ %2d ) EX .BUSY -• IDLE \ ก".* pQ);♦ endifpdtmf->state =XDLE; pdev->dev dtrnf=Oxff ;ENTONEC *pQ, tone.nu 11):/* Check Call Back */STATE'32( ) ;}
/* FLASH HOOK */ if  c pdev->ssi .. f lash=CN cC pdev- -ssi . f iash=OFF ; pdev->dial...cnt=0 ; pdev->pdial=pdev-.-dial ; pdev->state=C>3...SCALLB;£NTONE(*pQ,tone...sdt);

pr intf ( "DEV( X2d ) EX .BUSY -■ > s ..CALLS \  ก".* po) ;♦ endif}>
void STATE75C)/* 03 SCALLB «/c unsigned char tmp.-rp.i .digit ; int NUri;

/* ONHODK ะ*/if (pdev->ssi._hook=ONHOOK) c ENTON E( * pQ, tone.. กน 1X ) : pdtflif->state =IDL£;



2 0 0

pdev->dev.,dtmf=0xf f ; pdev->state = IDLE;
printf(”DEV(X2d) s ..CALLS -> IDLE \n",-*pQ);♦ endif

/* Check Call Back */STATE92C);>
/* FLASH HOOK V . if  (pdev->ssi... flash=OK )£ pdev->ssi flaah=OFF : pdtrnf->state=IDLE ; pdev->dev dtmf=0.y.ff ; pdev- >staT-e=93iJSY ;♦ ifdef OESLGprint f( "DEV(%2d ) ร ...CALLS —> SUSY iX") ''.ก,', *pQ);♦ endifENTC+IE( *pQ, tone busy} ;1
if I pdev- 'State=0G._SCALL6 Xif ( (digit=QET„DIGIT( *pQ) );=0.*.ff ; £*(pdev->pdial<-+)=digit; /•« save digit to dial array '«/(pdev- 'dial, cnt )■*"* ;EN.TONE(*pQ,tone null):>if  (pdev->dial..cnt=2KNUM=pdev->dial[CO*iO + pdev-.'dial! lj ;P=Code...*efc , tmp-Oxff ; for ( i=0 :i<MAX„FEATUF.'E ;it+ ,p+« > if (แบM=*p) ctrnp=i ; break;)NLbi=tmp ;if (แบh==OXi f ( cod... cnt<MAX.. CCCi j c ■ xpcoG++=*pQ ; coQcntr+ ;pdev->state=FEATDRE..SET ะ SfTONE( xpQ.tone,,,set ) :♦ ifdef DEBUGprintf( "D£V(X2d ) ร ..CALLS -> FEATURE ...SET ( CALLS SET) VT.«pG): ♦ endif-VJelseCpdev->state=6USY ;ENT ON E ( «-PÛ. tone. busy ) ;

printfc"DEV(%2d) ร..CALLS -> SUSY (ERROR CODE ) \n“,*pG):♦ endif}pdtmf->state=IDLE ; pdev-'>dev dtmf=Ox.ff;}>}
void STATE76( )/* OG...CALLB */L unsigned char i . j ,tmp,*p,*pp; 

printfC'CCC : ");for (i>O:itMAX„C0Q:it+) printf(''%2d - .coOCiJ); printf("\n");
if (/* pdev->state=CG..GIAL SA */ pssi->start-ti....hour :=Oxf f K getdate(&OGbuff-today); gettime(&OGbuff.now); p=OGbuff. number ; pp=pssi->dial;for ( i=0;i<=pssi-.>dial...cnt;i++,p++,ppt~O Xp̂ a-pp+’o*;

fprintîŸ fpt. 'DATE X2d/X2d/X2d TIME %02d :\02d-X02d :X02d STN ะ %3d DIAL ะ %s\ก". OGbu f f - today - da_moก, OGbu f f . today. da_day,OGbu f f . today. da... year, PSsi->start.ti...hour,pssi->start.ti_min,OGbuf f .now-ti_hour ,OGbuf f .now.ti„rnin, pdev->stn .CiGbuff-number'
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VO I d

) ;
fprintf( pm/'DATE %2dA2d/%2d TIME *02d :%02d-%02d :%02d STN ะ X3d OIAL ะ Xs\iก" OGbu f f . today - da...mon, OGbu f f . today. da...day » OGbu f f . today. da._ year,PS3i~>start.ti._hour, p@si->$tart. ti ...min,OGbuf f .ทoพ. ti...hour ,OGbuff .now.ti_.rrun ,pdev->stn ,OGbuff.numberไ ;

pr intf( "DATE X 2 d /X 2 d /X 2 d  TIME %02d:X02d-X02d:%02d STN : %3d OIAL ะ X s \ท', .OGbu f f . today. d a_ mon » OGbu f f . today. da... day. OGbu f f . today. da„. year » p*5si->star t. ti._hc*jr ,pssi->start.ti...rain,OGbuf f .now. ti... hour ,OGbuf f .now.ti.rnin 5 pdev-vstn ,OGbuf f .number ) ;pss i-'‘Star t . t i  _.hour =Ox f f ; pssi->dial ..cnt=0;
SCO_HO•วKC pdev- ‘dev...called ,ON ) ; pssi->state=IDLE;
if (coQ_cnt>Q)Cfor c 1=0;i''หAX...C0Q;i■♦+ )Cpdevtmp=06VM tmp=coQC i ] ) *. i f ( pdevtmp- >state" IDL E b& tmp ะ -Ox.f f ) c pdevtmp-.>state-=»วIj..CALLS.. RING : pdevtmp->dev.„cal 1 ed=pdev->dev.. cal led ไ PSsi->state=8>JSY โ ร่รรI„RING( tmp,ON);

for V j = i ; j -MAX..C0Q-1 ; j + r K coQ[j]=coOlj + 13 ;
3

S7ATE77C )นิ.CALLS. RING * /
1 f C odev->ssi_ hook==OFFhCOKH pdev->3tate=OUTGÛING ;•5C0...HOOK( pdev->dev .cal led,OFF ) ; SSSI RING(*pQ,OFF);CONNECT_D6V(*pQ, pdev->dev..cal led ) ;
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/*■ - —
X MODULE
X REL* AUTHORDATE

MPU016.C1.0รนrasak uthayopas 
2*0 December 1990

*/
♦ include <3tdio.h>♦  include ’mpu.h"♦ include "mpuintf.h”♦ include '’เทpucmd.h"♦ include ’mpuvar.h"♦ include ’mpustate. h"♦ include “mpufn.h"
•void STATE26C )/* CONFERENCE -V

/* ONHOOK */i f ( pdev- -'SSI . hook==0NH0QK } ENTONÊC*PÜ.tone ทน11;; pdev--■ 'StatesIDLE ;P33 i-.'Sta te= I OLE ;
♦  ifdef DEBUGpr in tf( ”D6V(%2d ) CON FERENC E-> IDLE \  ท'',* p«ว);♦ endif
/•* {Release Coriference * /DEVC pdev->dev_.cal led D -State= IDLE ; pdevbmp=pssi ะ p33i=OE7+pdevbmp -> 0  ; ph»Dld=DEV+pdevtrnp~>c ;PSsi ->state=TALK; phold- >state=TALK ะ pssi ->dev called=pdevtrnp->c ; p hold->dev...cal led-pdevhmp->b ;
CONNECT...DEVC pdevtmp->b, pdevtmp->c) ;
/'*■  Check Call Back ะ*/STATE92C);}

/ะ* FLASH HOOK •*/ i f ( pdev->S31 . f lash=:=Or< )( pdev->ssi flash=0FF;>
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iist a»e nlist m
ร SSI Nodule Name ะ Description ะ Version ะ Description ะ
Dan

ssioio.src8SSI module Control Program 10each line circuit ( le ) car» dial to the other. If called lc is idle .called lc will ringing, if called lc 13 busy .calling cancel.24 January 1991
8SSI-PPU I/O Port

>3255 ecu •301.
ะ ""pert 3255 equ ©Oh
:325SA equ P825S-32S58 ecu P8255+Ï>6255C equ P8255+ 2:>325SCM0 equ P325SÔ
; For t 8253*325X0 ecu .•>3253••■ S2S3C1 equ F3253-Î 1>0255:2 equ P0253 -2*S2SXr(D equ r 32๖3+3; Por t T5AC*TSAC C5 equ PS255A’TSAC 01 eq นP3255C>TSAC CTS equ F3255C^INOa equ •วeh*HOOK'status equ Ofh

Constant
(AX C'jnMANO equ 240 : fTaxiitfUfi. cortirnandttx' LC equ 8 ; maximum SSI module
; 8SSI-Command
/SSI ..Dev Hum equ 03h ; Device ทurnberDev.. Hum equ SSI.Dev. NumChk.Oev eqt.1 20 h ไCheck device numberSet"TSAC equ 30h ;Set TSACSet." PCM equ 31h ;Set PCMOf f.. Hook equ 32h ะรร! off-took.เวท .Hook ร';น T3h ;‘SSI on “'hookFlash equ 34h ะร-ร! flashpial p equ 35h ;ร51 dial pulseTest.Ring equ 36h ; Kinging testEn.r ingle equ 37 h ; Enable ringd is..r ingle equ 38h ;0isable ring.set ..test ร';น 39h :TรุSt nodulemod_fai 1 equ 26hSSI ร . 1 ick equ 27h ะไรร! set a short ring

rime Constant
c on equ SO ; On-nookc off equ 10 ;0f f-hookc .. frnin equ 9 ; Flash Minimum timec... fmax equ 49 ; Flash May. 1 mum timec digit equ 3 (Dial digitDial digitc... in ter equ 20 ะIn ter-d igit

Iกteface PPU-NPU
NF. H. OUT equ 0aH ;MPU Inteface Handshake outputNF.H IN equ 09H ;rfp(J Inteface Handsfiake inputNF.DATA equ ObH ;MPU Inteface Cata

I/o HANDSHAKE SIGNAL<INPUT> VALUEPU..EN equ 02H ; PPU enable BIT 1EGLACK equ 04H ;Request acknowledge BIT 2ร! ...PM e-;u OSH .•Reset PPU BIT 3



<OUTPUT' NAK..ACK DATA ROY REQRSTCNT

BIT #■ eq น 0 equ 1 equ 2 equ 3
;Mak-Ack - -data correct; BIT 0 ไData ready BIT 1 ; Request from PPU BIT 2 ไReset inteface address counter BIT 3

; ASCII Control code
NULL equ 00H .-HULLACK equ 06H ;AckNAK equ 1SH :Nak
i Line Circuit Table
table len equ 15 liable lengthtstatus equ 0 ะ SSI on/off hook statusttimer equ 1 ไDown c'วนท tert-puise ...cnt equ 2 ; Pulse countertstr ...cnt equ 3 ;'3bring counttstr." len equ table., len-tstr. cnt ไหนรt less than 2S6 bytetsflash equ 0*2001000b ; Flash flagt son of f equ 000001C'Ob ไอท/off hook flagtsold equ 00000010b ;01d hook—status flagtsnew equ 0000000lb ;New fook-statuร

File ssiOlO o.sr :
or g Oh rStart program61 ไDisable interruptirn 1 ไร-et interrupt mode 1Id sp, stack... pt ;Load stack pointerId ๐,0๐ jnz ร ไPower on delayjp MAIN
int service ะMacro interrupt: service rou tine
org ICOh

IAIN:Description MAINMain ProgramParameter : noneReturn Value: noneUsed Reg ะ noneCall Sub :
call init Bssi ไInitialize I/o portcall clear., buff ;Clear command buffercall in it ...ring in itialize ring countercall ini t... Ictabie in itialize lc data tablecall in it table ไInitialize PCM / TS tablecall init tsac :Clear tx/rX tscall prg 3253 :P rogram NMI interrupt intervalEllainl: call exec corn ; Execute commarไช send ft- oโก MPUId ร, (... test... modu 1 e ) ไif ( test..module)=ack then runCP ackjp nz.mainlecall test modlain le: liaitJP rnainl
File ssiOlO.1.srcFile ssiOlO.2.srcFile ssiOlO.3-src

Standard PCM/TS table
,pcm_std : defb o

defb Offh,offh.offh.offh.offh.ofFh.offh.offhc._ click defb IS
or g 2000h

Start of RAM
...IN...ADO: defs I ;Handshake input status...OUT..ADOะ defs 1 ;Handshake output statusEQ....ADO: defs 1 jRequest. flag
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HOOK... ADO: defs 1 ;Hook status flagWR_Index: defs 2 ;Wr.cbuff pointerRd.. Index: defs 2 ;Rd..cbuff pointe!'Hook...state defs 1Scan_add . defs 1lc_index defs t ;lc pointerr ing.. cnt- defs 2 ;Ring counterRing.add defs L ะRinggmg flagringing... stu defs 1 :Ringging state (ringr ing_cnf 1 de fs 2*max..lc:Ring centerold.stu defs max. lc ;01d hook status..test ..mcou Ie defs 1 ;Test flagclick, add <-lick_cnt defsdefs 1max lc
pern defs 1 ;pcm L mets_table:..ts 3310 de fs 1i. ÆSI0 ts#.. t3_ ssil defs 1 :SSI1 ts*...ts SSÏ2 defs L ะรร 12 ts#... ts... ssi3 defs 1 ;SSI3 ts#ts 33l4 defs -. i :SS14 ts#.. ts. ssi 5 defs 1 ะรร IS ts#".ts 3S1C de fs I * rSSIS ts#ts. ssi ? defs 1 ะรร I? ts#

o r  g 2'i00hRO C6UFF: defs max command
or-9 22COhWR.CBUFF: defs max. commandtemp ebu ff de f 9 rnax command
or-3 2 SCO h

; Line Circuit Data table
LC table: de fa fable .ien*max lc

org 3fffhSTACK PT ะ defs 1
endend
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ร SSI hoduleName ะ SSI010..0-SRCDescription ะ Macro BiosVersion ะ 10Date : 24 January 1991
Int. serv ice Macro;Description ะ Interrupt service routine ะ ะ - Service a l l  interruptParameter ะ noneReturn Value: noneUsed Reg ะ a llCall Sub ะ -
RST23: orgr e ti 23H
RST30: orgreti 30H
RST33: orgdi 3oH

jpreti Comm service
NMI: org SSH

jprètnendM
NMI. Service

Ser Vi ce communi cat i on

Scan & analysis SSI status

Reset.Cnt Macro-.Descr ipticr. ะ Reset counter in MPU-PPU inter f ace ;Parameter ะ none;Return Value: noneะ Used Reg ะ h i , b, aะCall Sub ะ none
Id h i, H.out... HDDres RST..CNT,C hi )cut ( INF...H...out ) .aId b.OAH ;20 MICROSECdjnz Xse t RST CNT.a out c INF..H.out ) ,a Id Chi).a endM

Dis_H^out Macro #h. out;Descriptiori : Disable h.out:Parameter : Handshake signal number;Returก Value: noneะนรed Reg : h i,a;Call Sub : none
Id h i ,H .out .AGOse t ou t, c h i)id a, (h i)out ( INF.H.out ) >A endM

En_.H out Macro #H..out;Description : Enable h.out ;Parameter : Handshake signal number ; Return Value: none ;Used Reg : h i,a;Call Sub : none
Id hi.H .out. ADC'res ♦ แ o u t,( hi';Id a ,(h i)out ( INF. H .out),aendM

Wr.Inf Macro;Description ะ Copy C.Buff from PPU to MPU Parameter ะ none ; Return Value: none :Used Reg : a ,b ,h l
: C a l l ^ °  LOCAL *WR INF..1Id hl.WR CBUFF ;Bvte countId b ,(h l)
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A

#WR._INF_1: inc bId a.(hi)out (INF DATA),ainc hid jnz ♦ WR..INF..1endM

; add one byte for Byte._c๐unt

Add_Wr_ Cbuff Macro #data(Description ะ Add a data to wr cbuffparameter ะ (Wata(Return Value: none(Used Reg ะ a.hl-.Call Sub ะ noneId a,#0ATAId (hi).ainc hi endM
Clr. Cbuff Macro (rebuff(Description : clear Command Buffer(Parameter ะ (rebuff(Return Value: none(Used Reg ะ a.b.hl(Call Sub : noneLOCAL #L1Id hi,#CBUfFId b ,nAX COMMANC»-*-1xor aId Chi) *31inc hid jnz endM ♦ LI
Set.Req Macro(Description : Activate Request signal(Parameter ะ none(Return Value: none(Used Reg : a(Call Sub : En.h .outId a.ACKId (Req add),aEn H out RED endM
Inc.'index Macro ((index(Description : Increment rd .index or Wr.. inoex.(Parameter : ((index(Return Value: none(Used Reg : hi.Call Sub : nonepush hiId hi.c *index)inc hiinc hiinc hiId (* index ;.hipop hiendrl
Inc_.BC Macro(Description ะ Increment Byte count(Parameter : none(Return Value: none(Used Reg : hi(Call Sub : noneId a,(wr..cbuff )add a,3Id (พr.cbuf f ).aendMendf



ร SSI ModuleName : SSI010 l.SRCDescription : Bios Version ะ 10; Date ะ 24 January 1991
Clr.. Wr._ Index: ;Description ;Pararneter :Return Value ;Used Reg ;Call Sub

Clear wr.indexClear write commad buffer index.,clear byte countnonenonehi ,anone
IdIdIdIdret

hi,wr CDU ff + 1 (Wr... index), hi a .0(wrcbuff).a
Clr_.rd_ index: ;Description ;Parameter ;Return Value ;Used Reg :Call Sub

Clear rd...indexClear read command buffer indexnonenonehinone
IdIdret

hi, rd .cbuf f ri (Rd... index), hi
CHK.. อบรY ะ ;Description ;Parameter ;Return Value ;ษsed Reg ;Call รนb

Dus Y checkcheck lcfxx busy?b=lc#ร=l->busy a=0~> idle hi,de,b,a
incldldxorsbccbusylะ add d jnz ld arid jr ld jrcbusy2: xor cbusy3: ret

hi, lc... table de,table iena ;Cieai carry flaghl.dehi ,decbusyla,(hi)teonoff ;check off-hook z,cbusy2a.l ;off-hook == busy cbusy3a ;ori-hook == idle
CONNECT ะ ;Description ;Parameter ;Return Value ;Used Reg ;Call Sub

Connectcheck diai digit .Check busy and Connect TS (le index)=lc*,ix=start. of table Hone a, b.cchk...busy,connect .le.en..ring
ldldcallandjrldandjrld

a. ( lc...index .)b, a ;Check LC ๐ก/off hookchk .busy ; if a=l->offhook(0K) else return az,connectea, (ix+tstr ent) ;Check string counter=0 ■?a ; if no digit then return 
1 ,connectEb, ( ix+tstr ent+i) ;Get First digit (Destination lc; This step digit is 1-8dec b This step digit is 0-7callandjrlddeccallldld

chk.busy ; Check this Des Lc busy ? a ; If a=l ->busy nz.connectl ะ If busy then clear string b,( ix+tstr.cnt+1) ben.ring : Enable ring for Des lca, (lc.index) ; Connect TS from source to desb. a



2 0 9

Id c,(ix+tstr cnt+1)dec ccall connect... lcccnnectl: xor aId ( ix+tstr cnt),aconnecrtE: ret
Disconnect: ; Disconnect;Description ะ If source LC on-hook then clear Ts,clear ringparameter ะ (lc.. index)=lc*.ix=start of table;Return Value: None;Used Reg ะ a,b,c;Call Sub ะ prg.+s,chk. busy,d is r ing

Id a,(lc.index)Id b,a ;Check LC on/off hookcall chk. busy ; if a=0-̂ onhookCOK.) else returnand ajr nz .disconEId a.( ix+tstr _cnt+i) ;Get first digitand ajp z,disconE ;If first digit=0 then returnId ร, ( ix+tstr . cnt-fl ) ; else (dis . ring ,cir Ts.Id b,a ; clr first digit)dec b X*7* cf-fcSnge digit to 0-7call dis_ring ;C'i'sable RingId a. c lc.. index)Id b>aId C.Offhcall prg. tsac :Clr TSId b, ( ix+tstr, cnt+1 ) ;f=irst digit IS 1-8dec b ะChange digit to 0-7Id c.Offhcall prg.tsacxor a ;Clr first digitId c Ix+tstr...cnt+1 ) ,adiscon£: ret
CONNECT... LC ะ ะ Connect Line circuit.■ Description ะ Connect 2 Line circuitparameter ะ b=lc#x_x c=lc*yy; Retorก Value: Ncne;Used Reg ะ be.a;Call Sub ะ prg ts

push beId c,bId a,40hor cId c.acall pi g. tsacpop bepush be.Id b.cId a, 40hor cId c.acall prg. .tsacpop bepush beId a,80hor cId c.acall prg’..tsacpop DCid a, bId b.cId c.aId a.SOhor cId c.acall prg.tsacret
Pr 9..TSAC ะ Program Time Slot Assigier Circuit:Description ะ Shift 8 bit Command to TSAC;Parameter ะ B=SSI* (0-7), C=Tsac command;Return Value: B-> l=Sucess /  0=Timeout; ชรed Reg : a,be;Call Sub : none
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1 push ocinc b ;0 = CO-7) , increment b before usestsaos: Id a,80hstsaclะ r lead jnz stsaclout c FTSAC.CS) ,a ;Set csId a,cId b,08hrlc cr le cStsac2 ะ Id a,cor Ofdh ;1111 1101out (PTSAC.DI ),a ;send data to port c lowdec aout (PTSAC.On.a ;send data to port c hirlc cd jnz stsac2
Id b,0stsac3: inc bjp L , stsac _. to ;If b>256 Time outin a,(PTSAC CTS)and lOh ;CTSJp nz,stsac3p-op beId b, 1 ;'Sue cessjp stsac... estsac .to:pop beId hi * (พr ... index)add..wr ..ebuff MCO..FAIL Id a, bId Chi),ainc_.BCinc ..index wr index set... req Id b.ostsac. e: Id a,0out c PTSAC_.CS) .aret

En.Ring: Enable Ring:Description Enable ringing signal;Parametei' b=lc* (0-7);Return Value NONE;Used Reg b,a,c-.Call Sub none
inc bId a,30h ;10«วง งวงงeen._ r i 1 : r lead jnz en ...r i icplid b,aId a,( ring .add )and bId C ring.._add ),aret

Dis.Ring: Disable Ringing;Description Disable ringing signal; Parameter b=lc* (0-7);Return Value NONE;Used Reg b,a;Call Sub norie
inc ชId a,30h ะ loco oooosdi.ril: rlcad jnz di.rilId b,aId a.(ring.add)or bId ( ring ...add ) .aret

ENDF



8 SSI ModuleName ะ SSI010 2.SRCDescription ะ Service Function- NMI service . Comm, service- Command service ,Command output- InitializeVersion ะ 10Date ะ 24 January 1991
Exec com ะ :Execute command;Description ะ Execute MPU command P̂arameter ะ command in rd cbuf f;Return Value: none.Used Reg ะ;Cal.l Sub ะc hk ..dev, set tsac set.pem,en ringlc.dis ringlc,test rDIId hî rd cbuff :Read byte countid a, (hi)CP 0 ;If byte count equal 0 then RETJp z .exec2eeId b.a ะ else do until last commandinc hiid c rd index ).hi ;Read index X- first commandexec21ะ id hi , Krd. index ?push ixid a h i  ) ;Read command .Compare commad. callCP chk dev ;Check device numbercall z,chk devCP ..set... tsac ;Set tsaccail z.set.tsacCP _set.pern ;Set pancall I . sec pernCP en ringlc ; Enable rinsT»call z y รท ringlcCP dis ringlc ;Dlsable ringcal 1 z,dis.ringlcCP test ring :Test ringcall z . test...r ingCP .. SSI .click ;Clickcail z ,ssi ..clickCP . set Testcall z.set test ;Test ModuleCP 0Jp z.exec22call Otherpop bejp exec2eexec22: inc .index rd index ;Go to next, commandpop be ;Decrement couunterdec ชdec b ;Decrernent loop counterd jn2 exec21 ; Re peat until Last commandexec2e: Id hi,rd. cbuf f ;Set rd.index to first commandid (rd index),hiId a ,0 ;Clear Byte countId (hi ) .aexec2ee: ElRET
Comm service: ะ Communnication service routineDescription : Communication routine- communicate with MPUParameter : h.in, h outReturn Value: content in c BuffUsed Reg ะnoneCall Sub : none

exx Save old contentex af,afrin a.( INF H. m ) Check REQ ..ACK before check modeand REQ. ACK Mask for REQ... ACKIf a=0 then REQ...ACK. activeCP OOF! After compare with Zero
jp nz .RD If not ZERO then NO REQ_ACK .goto rdId a ,(REQ _A0D) Check Reguest FlagCP ACK If ACK then Request to Send data.jp nz ,NR..NW If no Request then No_.read,No ...write
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WR:

RD:

RD..1:

RO... E ะ

NR._NW:

cornrrrs.. e :

;Write command to intefaceWR INF ïCommand write completeld a, N AK. •.Clear request flagld (REQ... ADO), aDis...H_.Out REQ îDisable request signalEn. H ait DATA..ROY ;Enable data., rdy signalcall clr _.wr . index. ;Clear wr ...index .clear byte countjp comme, .e ;Read command from interfaceld hl.RD.CEaJFFin a.(INF DATA) ;Read Syte countld (hl).ald b.ainc hl •
in a.f INF..DATA) ;Read Command/Datald Chl ),ainc hld jnz R0...1 ; Repeat Until Byte count̂ OEn. H. Out DATA...ROY ; Enable DATA .RDYcall clr.rd index ;Clear rd.indexJP cornms... e :No read .No writeld hl, WR.. C8UFF ; This Case REQ.. ACT-. = activeADO ..WRCEUFF 3 : but NO REQUESTADD WRCBUFF NULLADO . WRCOUPF NULLADO’.WRCDUFF NULLEn H .0.1 t C’A TA ROY Dis.H Out DATA ROYld hl.WR.GBOFFtlld ( Wr . Index ), hlld hl ,rd _Cbuf f 1-1 ; Skip Byte countld (Rd index),hlex. af,af'ex_xeiRETI

TEST.MOO: Test SubroutineiOescription Subroutine for testing 3 SSI module;Parameter none;Return Value none;Used Reg a,be,IX.oe;Call Sub ccnnect.d1sconnect
ld b.sld ix.lc tableld de.table lenmaint2: ld a.3sub bId ( lc index).apush bepush ixcall connectpop ixpop bcpush bepush IXcall disconnectpop IXpop beadd ix.ded jnz maintzret

NMI.Service: Non Maskable Interrupt service routine;Description Get lc .status . analysis status.and ring generation-.Parameter; Return Value data in lc. table;Used Reg all;Call Sub scan... lc, an 1st, c 1 r r ing, r ing
exxex af .af ’push IXpush iycall scan ...lc ;. Scan hook-statuscall anlst ; Analysis hook-statuscall clrring ; Clear ringing



ftingging pent eationcallcallpoppopexexx.eiretn

ring ; Ringging genteation click
£

SCAN... LC ะ Scan LC-.Description Scan input ever/ 11 ms; Parameter ะ none;Return Value: Hew hook status in status oyte of each lc tableะชรed Reg ะ a, bc» de» hi, ix;Call Sub ะ none
in a.CPhook status)out ( Phook. .. status ), acplId ( ร»ะan ...add ). aId hl.lc, tableId - XX.old_.stuId b,max_. lcId de, table ..lenId c.lscan„lcO: Id a. Chi)Id c ix-i-0).aId a. (scan.add)and cjr z .scan...lclset O.Chl)jr scan..ic2scan lcl: res o.(hl)scan..lc2: rlc cadd hi ,deinc ixd jnz scan... lcOret

WLST: Analysis Hook-status;Description ะ Analysis change of lc hook status;Parameter ะ Old/New status in lc...table;Return Value: Changes of flag in status bvte of each lc table;Used Reg ะ max... lc-E>=lc#:Call Sub : onhook.offhcok,flash.dial p
Id a,max ..lcId b»aId ix,lc.tableId DE,OLD...STUanlstoะ push bepush decall AnlstlId be,table, lenadd ix, bePOP depop beinc ded jnz anlstoretArilstl: Id a,(ix+tstatus)and 3jp z.AnlstcaseOdec ajp z.Anlstcaseldec aJp z .Anlstcasel:JP Anlstcase3AnlstcaseO: ะFrorn 0 to 0Id a,(ix+ttimer)CP tc onjr c,anIstcaseO.1res 2, c ix+tstatus ) ;Set cr, hook flagCALL ONHOOKanlstcaseO .1 ะinc (ix+ttimer)ret nzdec ( ix+ttimer) ;If timer overflow .dec timerretAn1steasel ะ
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IdCPjrCPjr
CALLan Is teasel.. 1 ะ idCPjrincan is teasel .2: set Id retAnlstcase2:resIdretAn1stcase3 ะ IdCPjrsetCALLanlstcase3 1 ะ idCP
IdandjrIdIdCPjrIdpu3hpopaddIdIdaddIdincIdIdCALLanlstcasep. 2: inc ret dec ret

ClrRing: ;Descript.ion :
; Par aille ter ะ;Retijrn Value: ;Used Reg ะ;Call Sub :

idIdIdIdclrringl: Id and jrpushIdsubIdcallpopId
?dclrring2: add

a,(ix+ttimer) tc _ fminC, an is teasel 1 t-c_ frnaxnc.anlstcasei i3»(ix+tstatus) ;SET PLASH FLAGFLASH
a,(ix+ttimer) tc digit nc, an lstcasei. 2 ( ix+t pulse. ent )
1, ( ix+tstatus ) ( ix+ttimer ).l
i . ( ix+tstatus) 
c ix+ttimer 1

a.*, ix*ttimer ) tc oftc.an istease3 1 2, ( i xt tstatu ร >
OFFHCOK

a,( ix+ttimer tc.. inter nz , an is tease 3 2 a,( ix-+tpulse cnt ; a
2 , an Istcase 3 2 c.aa, ( ix.+tstr cat ') tstr len I ,arilstease3_2hi,tstr ent+i -.start of string
dehi .de e.a d ,0 hi ,de (hi J,c a( i x+tst-r _. ent ). a ( ix+tpulse ..cn t ) ,0 DIAL, p
(. ix+ttimer ) nz( ix+ttimer )
Analysis Hook-statusAnalysis change of lc hook statusIf off hook then Disable ring,clear \ mging flagOid/New status in lc. tableChanges of Flag in statijs byte of each lc table be,de,hi,a
b, max_lcc. Olhde,table ien hi, lc tablea. (hi ) tsonoffz,cirring2 bea >max lc bb, adis_ ring bea»(ring_.add)c(ring,add),a hi ,de

ะ Get hook status;if not zero offhook,clear ringing

ะ* Set flag in ring status address
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rlc cdjnz clrringl; ะ*.*ร*ร*ร*ร*:*:♦ ร*ร*;♦ ร***::♦ ร*ร*:**:Id a,(ring add)Id c.aId a, (ringing...stu )or cout ( pr ing... en), a
re t

RING: ;;Description ะ Generate ringing pattern; Ringing signal : -__-...; ring Is .null 3 secparameter ะ ;Return Value:;Used Reg ะ •.Call Sub ะ
Id hi ,r ing.cntl ะLoad ring.cnt address to MLId b.max lc ;Load lc.m&x to loop counterId c.Olh ;Load lc# to cring...ร: push beId a.( r ing...add ) ;Check ringing flagand cJP ก!, r ing...ee ;If ก๐ ringing flag ; then go to next lcId e,(hi ) ;Load ring counterinc hiId d,(hi)dec de ;Dec counterId a,dor ejr ท!.ring...eee ;if not zero then save counter ,go nexId a, ( r inging.. stu ) ;Check status ring or waitand cjp z.ring.wring..": Id cpl a.c ; Change to Ring status
Id c.aId a » ( r inging... stu )and cId (ringing.stu),a -.Save new statusId de,tearing -.Load Ring time const to OEjr r ing ...๐ring.w: Id a » ( r inging_. stu )or cId ( ringing .stu ),a ;Save new statusIdr ing o ะ de,tc.wait ;Load Wait time const to DE
Id c.aId a, ( ring...add ;or coutring.eee: c pring en),a îRinging
dec hi ;Save data in DE to counterId (hi ) »einc hiId ( hi ),ddec hiring ee:inc hiincpop be hi
rlc c ;Go to next LC#d jnz: ret r ing_3 ;Repeat until LC#>lc...max

; *ะ:»ร*::*::**ท**:*:*::**:*::»ว*-.*:; Clear ring status to 0 if ring .add-no ringingId c.OlhId b,max...lc ; b -> countIdclr_rstu: hi, ring.„cntl ; hl-> ring...counter
Id a,(ring_add ) : Get ring statusand c : Checkjr z ,clrst_.ee ; If ring...status= ring jmp to nextIdcpl a»c
Id d »a

t
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Id a.(ringing, stu) If ring..statuระทo thenclear ringing...status tand dId (r inging.stu ),aId a,tc ringId (hi ).ainc hiId a»0Id (hi),adec hi ; Goclrst.ee:inc hiinc hirlc cd jnz clr rstuclr. 1 stu.e:ret
; Ringing pattern time constant
ring...St equ 0wait.. St equ 1tc_ring equ 91 ;r inging intervaltc .wait equ 272 ;ร i 1en ■t interva1
CLICK: ; CLICK

; (jo to next status

Descr iption Pat aroeter Return Value Used Reg Call Sub

clickl:

Send a short ringnonenonea,be,de,hi none
Id b,max. 1cId hi .click. ent ; bit =Id c,80hId d.o ;rlod#rlc rId a,(click. add.)and cjp z ,cl ick2 ; Check Click St.Id a, (hi) ะGet c1ick.cntCP 0 :Check cnt“0jp z,click2dec aId ( hi ),ajp ก! ,cl ick2 ; counter not zeiId a,c ;10C<j 0000cplId c.a :011111111Id a,(click. add)and cId (click... add), a
push t-ะId b,ชcal 1 dis., ringpop beinc hiinc dd jnz clickl

;10 00 ocoo

ret-
init.SSSl ะ Description ะ Parameter ะ Return Value: Used Reg ะCall Sub ะ

IdoutoutIdIdIdId
IdoutIdout

( INF H. OUT),a (PRINCT.EN ),a (H OUT ADO),a
(RSaW .a

:Ciear Harid3hake output
;Clear Handshake output Status flag
;Clear Request flag(..test...module ) ,a ;Clear test stat-us

a,S8h ;Prograrn 32ss(P32SSCM0),a
c PT SAC ...cs ), a ;Clear tsac.cs to o
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IdIdret
(ringing_.stu),a. ;Clear lc.ring status to zero (click add ).a

Clear., buff: ;Description ;Par arneter ;Return Value ;Used Reg ;Call Sub

Clear Read/Write command buffer

CLRCEUFF WR C6UFF -.clear Write Command SufferCLR..CBUFF RD CBUFF ;Clear Read Ccwrearid Buffercallcallret
cii wr..-index ;Clear wr ..index clr... rd index ;Clear rd. index.

init.RING:;Description
parameter ะReturn Value ะ'Jsed Reg ;Call Sub

; Initilize Ring counterClear ring counter, in it ring counter/status for each SSI hodule

IdIdId
a.Offh(Ping.add),a ;Clear Ringing address (ringzng stu),a :Clear Ringing status

IdIdIdIdintr: Id inc Id inc d jnz ret

b,max...lc hi ,Ring...cntl a,tc ring
เ ท , ,
(fll).chiintr

In it... lctable: :Description ;Parameter ;Return Value ;Used Reg ;Call Sub Id Id Idclr_tbll: Id inc d jnz Id Id Idclr tbl2: Id inc d jnz ret

Initlize lc.table Clear lc table nonenew contents in lc tablea,be,hinonehi, lc table a .0b, table.. len*max . lc (hi).a hiclr.tolla, 0 :ciear old status tableb, maxlc hi.old„stu (hi), ahiclr. tbl2
init.table: ;Descr iption ;Parameter ะReturn Value ;<Jsed Reg ;Call Sub

Initialize tablein it ts table, pern ..tablenonenonea, be y hi ,๐e norie
IdIdIdIdldir

hi, ts._table._std de,ts”table 0,0c,max..lc
IdIdret

a,c _pcrn . std ) ( ...pern),a
Prg_8253ะ ะDescr iption Program 8253To generate 11 ms NMI signal, Cnt *2 is programmed to devide clock (2HHz) by 22000 .
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- .P aram eter  ;Return Value ;Used Reg ;Call Sub
id
outIdoutIdoutret

nonenoneanone
a,0b4h ; Read/Load LS8 be fore เฯร8 ; Rate Generator, bin(F-S2S3cmd),aa,OfOh ; Oevi.de clock 2hhL by 22000 (( F*8253c2 ) > aa.SSh;(P8253c2),a

mit .tsac: Initialize tsac:Description Set Tx/Rx time slot to 0;Par arneter noneîReturn Valu»? none;Used Reg hi.de,a;Call Sub none
Id a,( pern)out ( Ko2 5-56 ) ,๕. : Se z  PCทา to def au 11 va LueId hl.ts tableId 0,8lo a*0in it tsacl:c»U3h beId b.a : b=a 1'ะ* (0-7)Id c,( hi> ; c -> TS*cal 1 prg_.tsacinc ainc hipop be.d jnz in i t _tsaclretend f

>5f0h )
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ร SSI nodule Name ะ SSIOIO 3.SPCDescription : Service Function- Command input service- Command output serviceVersion ะ 10Date ะ 24 January 1991
Chk.Dev: ;Check Device Number to MPU-.Description ะ Send Oevice Humber to HFU;Pararneter ะ None;Return Value: Content in Wr Cbuff;Used Reg ะ HL,A;Call 3uo ะ none

Id hi 1 wr . cbuffId de, temp... cbuffId a, ( hi) ;Read byte countinc hi ;Point t-ว first comma»!.■ะ!CP 0jp I .chkdevlId b.oId c.aldirId hi. temp, cbuffId de,w.‘ ..cbuff*1 -3Id b.oId c„aldirchkdevl: Id hi ,wt'_.cbuff+lAdd . .Wr c bu f f OcV.N'-MAdd.. Wr'.Chuff NullAdd .Wr"cbuff Nullinc. beinc.. index wr ..index.Set.. fteqId a ,0ret
Set... TSAC ะ :Set Time Slot Assigner Circuit:Oeicripticn ะ Set “both tx/r* timeslot (COh)- on ly Tx. ( 40h ')-Only p.x 0ะ--วhไ';Par dimeter ะ 30 h, xxh, yy h X_K=ร:ร Iyv=T3$ or c TSAC Command );Return Value: E:- - l=Sucess 0=Timeout;Used Reg ะ a, be, hi;Call ร•นb ะ F'rg TSAC

Id hl.CRd index) ;Ccmmandinc hiId a. Chi) ;SSI4Id b,a :B <- SSI* CO-7)inc hiId a.(hi) ;T3AC command >■ TS*Id c.a :C<- TSAC com > TS*call prg...Tsac; inc. index rd... indexId a.oret
Set... PCM: ะSet Tx./Rx PCM lineไDescription ะ Set -only Tx.-Only RxTParameter ะ 3ih,x_xh,yyh xx.OOOOOOh x.x=00—- both>■ >.=01 - ? txXX. =10- - rx.yv=data ootttrrrไReturn Value: none;Used Reg ะ a,be,hiไCall Sub ะ none

Id hi ,(Rd. Index.)inc hiId a,(hi) ; xxOQOOGOh xx=0O->6othะ xx=01->tx; xx=lO->rx.and OfOh ;If a=0 then TxCP 01000000b .if Zero -> Tx



jrCP 2 , Spcrntx. 10000000b ;if zero ->
both;

jiIdjr
2 .spcmrx a.(hi) •3pcm2spcrntxะ Id a,(hi ) ; ooooottthandrlcarlcarlcaId

00000111b

b.a ; OOtttOOOhId a, (... pern i OOxxxrr r h•and 07h ; 03000111 hOl b ; 00tt.tr I'l'h
spcrnrx: id 3PCi'n2a.(hl) ; OOOlOrrt'hand 0?h ะ 000001lihId b.a ะ OOOOOrrrhId a. ( peril ) ; OOtttxxxhand 00111000b : OOlllCOOhor b : ootttrrrhSpcm2 ะ id (..pern),acut ( P32S38).a inc.index rd.indexid; ÇT. a.o

EN.RingLC ะ Enable « ing 1cะ Descript i 'ะเก Enable ringing for each 1c; command sent from rtPU;Parameter None-.Return Value none;Used Reg a,b,hi;Cali Sub
Id hi,c Rd index « ; Commandinc hiId a.(hi)Id b.a ;B <- SSI#call en.ring; inc index I d . indexId a.or et

Dis .RingLC : Disable ring lcะDescription Disable ringing for each iccommand sent from MPU;Parameter None;Return Value noneะบรed Re-3 a.b.hl;Cali Sub
Id hi. ( Rd..index ) ;Ccmmandinc hiId a, (hi) -.ESI*Id b.a ;B «•- SSI*call dis.ringะ inc index r ช.. indexId a.oret

Test.ring: r inging testไDescr lotion send ringing to each lcparameter noneะReturn Value none'.ษรed Reg be, e;Call Eub en.ring.dis ring
id a.( r ing...add )p*JSh afId a, ( r inging ...stu )push afId c, 2 - . 2  cyclet.estlcO: Id b»0testicl ะ push becall en... ringcall delayPOP bepush becall dis., ring



call delayPOP beinc bId a»bCP 3jp nz .f.estlcldec cJp กI.testlcOpop afId ( t inging .-stu ) .aPOP afId c ring add ). ร.Id a .0
1 etdelay: id be,0S01hdelav-O: push beId be .0055hdelay 1 ะ djm รdec cjf nz.delay!POP bedjnz - delavOdee .ะjt nz,delavOret

Set.Test : ; Sez test-.Descr lptioท Set tes tะParameter None;Return Value none:บsed fteo.'.Cali Sub
id a. ackId ( best..module).aId a .0» et

Of fHook: Off Hook;Descr iption Report Off..Hook to MFบ;Par ameter 32H*xxh.00h X_V.=SSI Module*iSetiirn Value Content in Wr . ctuff .Hook. Addะ1Jae-d Reg a. to, d. hi;Call Sub none
LD A.COE)AMD 000001008JR NZ.OFFHOOK. £LD HL, (WR ..INDEX)ADD WR.CSUFF OFF HOOKLD A.MAX LCSUB 8LD fHLKAINC HLADO.WR..CESUFF NULLINC £1inc.index wr indexset I eq ะ.Set. Requestof fhcok. e:ret

OnHook: : On Hoc»k;Deser iot i«วท Repor c On Hook to MPUะPa» ameter 33h,xxh,00h y_x= SSI Module*Ma.*. lc-S ะ ic*ะRe turn Value Content in Wî .C'ouff ,Hc»ok...Add;Uaed Reg a.be . d . hi;Calj Sub none
LD A. COE)AMO 00000looeJR z.ONHOOK.ELD (IX+TSTR. CNTKOLD HL.CWR.. INDEX;ADO ...WR. CBUFF ON HOCKLD A.MAX LCรบร1 BLD C H L J, AINC HL
ADO W R.C8UFF NULL
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INC ...BCInc.index พr index 
ret

;Set Request flag

Plash: ; ;Description ะ ;Parameter ะ
ะReturn Value: ;Used Reg : ะ;Call Sub ะ

Off HookReport flash Status to MPU 34h,xx.h,OOh *LX= SSI Module# Max lc-8= LetContent in Wr Cbuff,Hook Add 
none

LD HUCWR.. INDEX)ADD . WR.CBUFr FLASH LD A.MAX.L*:รบอ eLD (HL).AINC HLACC' WR. CeUFF HULL INC BCinc index wr ... indexset. reqret ะSet Request f lag
Dial.R: Of f. Hook;üescr ip-cion ะ Report Dial Nu.noer to rPU;Parameter ะ 35h,.xxh,nn >x= SSI Module#; nn= Ciai Number;Return Value: Content in Wr ระ»นff,Hook Addîüsed Reg ะ a. be ,d,hl;CaIl Sub ะ nc«rie

LO HL.(WP. INDEX)ADD . WRCEUFF DIAL pLD ft.rWX LCSUB BLO (HL ),A ะSSI fnoduletinc hild a.'ะld (hi;.,aINC ecinc .index wr indexset... ? ec ะSet. Request flagret
SSI. CLICK: ; SSI CLICKไDescription : Send a short ring;Pararneter :'.Return Value:ะUsed Reg :;Cal 1 Sub :

Id hi . cRd index) ;Commandinc hiId a,I hi) ;SSI#Id b.a ;B SSI#inc bId de,click cnt-1Id c.SOhssicli: rlc cinc ded jm ssicliId a,(ciick.add )or cid (click .add ) .aId b*( hi )call en.ringId a.cto click)Id (de) .aId a,Qret
OTHER: ะ: Send back last commandpush beId c * max... cornman ชId b,0LD HL.RO.CSUFF :Chl) --'.Source
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LD DE,WR. CHJFF ะ: d e ; -/DestinationLDIR ;(bc; -.-Numberset...req ;Set Request flagpop beRET
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list a.e
; COI~Central Office Inter fee Module; Name ะ CÜ1003.SRC; Description ะ COI-CO module Control Program ; Main Program / Address-Data Set; Version ; Date ; Last Edit : 3 Dec 1990 ะ 24 January 199i
ROM equ 0 ;ftom start addressRAM ecu 2000h ;Ram start address
P8255 equ '90 h ;Port 3255PS253 ECU80h
PS253C0 EQU P32S3PS253C1 EQUP82S3+1P32S3C2 EQU P8233*-2P32S3CMD EQJ F'8253+3
P825SA ecu P825SP8255B equ F*82S5+1P32SSC equ P32SS+2P82S5CMD equ PS2S5+3
PTSAC_.CS equ P8255A ;Porr_ Chip selectPTSAC.DI equ P32S5C ;F*ort Data inputPTSACCTS equ P32SSC ;Port Clear to sendCOI.RING equ Ofh ;Ring Input portCOI LED equ Ofh ;LED DipiayCOI HOOK equ Oeh ;Hook Ftirt
MAX...CC**1AHD equ 240 ; Maximum coiitmandma.K_.coi equ 8 ;( 256=255+1 ->0)fcc.wait equ 400
._COI_..Dev. Num equ 04 h ;TSI device number.Dev_.Nurn equ ..COI... Dev... Mum...Chk...Dev equ 20h -.Check device number command...Set. TSAC equ 30 h ;Set TSAC■ Set ..PCM equ 31h -.Set PCM. œ..ONHOOK equ 41hcoLoffhook equ 42h.'CO "flash equ 43b~„C0 OIAL equ 44 hICO.RIND equ 45h.DIAL_ROY equ 46h.CO... FOIL equ 47hMCO...PAI L equ 26 h ; Module 4XX absent
; I ก te face to MPU
INF..H. OUT equ OAH ;MPU In te face Handshake outputINF. H IN equ 09H ;MPU Inteface Handshake inputINF.DATA equ OEM ;MF*U Inteface Data
; I/O HANDSHAKE SIGNAL ; < INPUT;
ะ VALUEPM. EN equ 02H ;PM enable SIT iRED., ACK equ 04H ;Request acknowledge BIT 2RST PM equ 03H -.Reset PM BIT 3; <0UTPUT> BIT*NAK.. ACK equ 0 ;Nak~Ack ->cata correct; BIT 0DATA.. ROY equ 1 ;Data ready BIT 1RED equ > ;Request from PM BIT 2RST ...CNT equ 3 ;Reset inteface address counter BIT 3
; COI STATE
0NH00K...ST equ 0RINGDET...ST equ 1offhookIst equ —>4_FLASH...ST equ 3
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DIAL0N....ST 0IAL0FF_..ST DINTER ST
equ 4 equ ร equ 6 -

; ASCII Control code
NULL equ 00H ;NULLACK equ OSH ;AckNAK equ 1SH ;Nak

FILE coiCOS ..O-src ;8I0S MACRO FILE
org ROMId sp, St k_.pt -.Set stack pointerdiim iId b,0d jnz ■รjp MAIN
int_.service interrupt service macro
or -3 100h

MAIN: ; MAIN;Description ะMain Program:Para/iieter ะ none:Return Value: none;U3ed Reg : none;Call Sub ะ
call init.hs initial ize handshakecall clear... buff ;Clear command buffercall init.cnt ;initialize CGI countercall iriit.stu initialize CGI initial statuscall in it. 82S5 ^initialize 32 ร.รcal 1 init.tablecall init.tsacpcrn initialize TSAC/FCMcall init, .3253mainl haltcall exec.com ; Execute command send from MPUjr mainl

;Bios filefile coi003 i.src;Service Function filefile CO i 003..2. src;Service Function filefile coi003.3 .src
Time Contant

tc.don ะ defb 7tc doff: defb 4tc.flash: defb 30tc_ inter ะ defb 20
Constant valuepom, ts, tone ts table

pcrn.std ะ defb 00001001b ;PCM#7
tsstd: defb Offh.offh.offh.offh.offh.offh.ofFh.offh
; Define value

org RAMC0I...CNT ะ defs max... CO iRING..CNT : defs 2*max..coiCOI.ST: defs max.coiCQI _NUM: defs max... CO iRSTu" defs max... CO ir ing._stu ะ defs 1H00K..STU: defs 1H IN ADO: defs 1H OUT ADD: defs 1MUX.ADO: defs 2REQ... AÛ0 : defs 1
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..Index: defs 2.Index: defs 2
„.pcm defs 1 ;pcm line add lessts...table: defs ร
; Command Buffer

org 250ChRD..CBUFF: defs rnax__commandorg 2600hWR.CBUFF: defs max. commandorg 2700htemp... cbu f f defs max., command
Timeslot interchange location

or g defsstk_ pt ะ endend
rann-lf f fh 1



COI-Central Office Interface Module Name ะ C0I0O3..0.SRCDescription : Bios Macro- Macro initialize interrupt service routine- Macro support communicate with MPUST" ะ Ü»Last Edit ะ 24 January 1991
Int^service Macro;Description : Interrupt service routine; ะ - Service all interruptJparameter ะ none;Return Value: noneะษรed Reg : all:Call Sub ะ none
RST28: org 28HretiRST30: org 30HretiP3T3S-. org 33H ; Service communicationdiJp Corก{ก. serviceretiNUI: org 6-6H ; Scan à analysis SSI statusJP Nrl I... ServiceretnendM
Reset.Cnt Macro;Oescription Reset counter in MPO-PPU interface;Parameter none;Return Value ท•วก e;Used Reg hi 1 0.3..Call Suo none

Id hl.H out ADC'res RST CNT.(hl)out ( INF. H,_out) ,aId b.OAH ;20 MICROSECd jnz $set RST.CNT.aout (INF H. out).aId (hi).aendM
Dis.H. out Macro *H out;Description Disable h.outparameter Handsliake signal number;Return Value none; ษsed Reg hi.a;Cail รนช none

Id hi «H .out. A00set 4H out,(hi)Id a.(hi)out (INF H out),aendM
En_H„out Macro frH.outiCescription Enable h out;Parameter Handshake signal number;Return Value none;Dsed Reg hi ,a;Call Sub none

Id hl.H.out. ADC'res #H. out,(hi)Id a,(hi)out ( INF .H .out ) .aendM
Wr Inf MacroiOescription Copy c Buff from PPU to MFU;Parameter none.Return Value none;Used Reg a„b,hi



; C a l l  S ubLOCAL *WR INF,. 1Id hl.WR CSUFF ;Svte countId b,(hl)inc b ; add one byte*WR INF... 1 ะ Id a,(hi)out ( INF...DATA) , ainc hid jnz #WR...INF .1endM
Add_Wr... Cbuff hacro ♦ dataîDescription Add a data to wr ...cto ff;Parameter ♦ data; Return Value: none;Used Reg a, hi;Cail Sub noneId a V♦ DATAId (hi), ainc hiendh
Clr Cbuff hacro ♦ CbuffîDescription Clear Command Sufferparameter fccbuf fîRetur ก Value: noneะ ชรed Reg a,b.hi;CalI Sub noneLOCAL ♦ LIId hi, tCBUFF
♦ LI ะ

IdxorIdincd jnzendh

b,hRX...COhhAMD+I
Chi), a hi ♦  Li

Set.Req hacroîDescription : Activate Request, signal ;Pararneter ะ none;Return Value: none;Used Reg ะ a;Call Sub ะ En. h .outId a,ACKId (Req. add),aEn ,H._ ๐ut REQ endh
Inc_index rtacro ♦ index;Description ะ Increment rd ;Parameter ะ ♦ index •.Return Value: none

index or Wr index
;Used Reg ;Call SubpushIdincincincIdpopendh

hinor.ehihi.( ♦  index.)hihihi(♦ index),hi hi
Inc_BC hacro;Description : Increment Svte count Parameter ะ none ; Return Value: none;ษรed Reg ;Call Sub Id add Idendh

hinonea,( wr...cbuf f ) a.3(wr ...couf f ),a
GEM.. TONE hacro *tone,#tcon .♦ tcof f;Description ;Pararneter ; Return Value ;Used Reg ;Call Sub

Genreate Tone♦ tone, time interval ๐ท/๐ff nonea»hl»de,ixnone
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local ♦ gentt,#gentw,#genteId a,(hi) ;load status to atand SOh ;Mask 1007 0000b ,
jr z , frgentw :fcgentt: Id a.(*tcoff ) '.load rot-off t cId (de),aId a,( .tsi nt)Id (ix),a ;disable toneres 7.(hi) ;set status to waiว»' #gente♦ gentw: Id a.(#tcon ) ;load rot-on tcId (de),aId a,(£tone)Id (ix).a ; enable toneset 7.(hi ) ;set status to ton.♦ gente: Id a.C'endM

hookst.. on Macro'.Description ะ Set address Hook. Stu to on;Parameter โ c=COI Mask;Return Value: norie;Used Reg ะ a.e;Call Sub nonef>ush beId a.CcplId c.aId a, ( book.tu )and cId ( hook... stu ), apop beendM
hooks t-._off Macro;Description ะ Set address Hook. stu to ‘วท; Par ameter ะ c=COI Mask;Returr> Value: none;Used Reg ะ a,c;Call Sub ะ noneId a, ( hook .stu )or cId ( hook .stu) .aendM end f

%

zero->wait else ->tone



230

; COI-Centrai Office Interface Module ; Name ะ COI0O3 l.SRC ; Description ะ BIOS, Service Function : - Program tsac ; - Clear command index.; Version ะ 1.0 ะ Date ะ ?• Dec 1990 ; Last Edit ะ 24 January 1991
Prg.TSAC: Program rime Slot Assigner Circuit;Description Shift 8 bit Command to TSACparameter 6=SSI# (0—7), C=Tsac commandะReturn Value B-> l=tocess / Q=Timeoutะนรed Reg a. be;Call Sub none

push tcinc ช ;S ะะ (0-7) .increment b befsstsacs: Id a,8GhS3tsac L ะ rleadjnz sstsac1out ( PT'SAC cs >. a r>et CSId a.cId b,06hrlc cr lc csstsac2: Id a,cor Ofdh ะ 1111 1101out iPTSrtC Dl'i.a ;send data to port c lowdec anopnopcut fPTSAC 0I >.a :send data to port c hirlc cdjnz sstsac2Id b,0sstsac3 ะ doะ bjp z .sstsac to ะ! f b-250 rime outin ร,CPTSACCTS)bit 4 .a :CTSjp nz,sstsac3pop tcId b, 1 ; Successjp sstsac .. eS3 tsac to:Id hi, ( พ»' .. index )add _พ»'..cbuff „ MCO. .FAILpo p beId a, bId (hi).ainc_.BCinc ..index พr _index set reqIdsstsac.. e: Id cut ret
b,0
CPTSAC CS).a

;Prg TSAC: Program Time รlot Assigner Circuit;Descr ipti ■ วก Shift 8 bit Command to TSAC; Par arrêter B=SSI* (0-7), C=Tsac command;Return Value ร-> l=rîuoëss /  0=Timeoutะนรed Reg a, be;Call Sub none
; inc ช ;ร .= (0-7) .increment ๖ before useะรtsacs: Id a,S0h ะรteact: rlca; djnz stsaclout CPTSAC CS),a :Set CSะ Id a, c ,ะ Id ๐, C8hr lc cะ rlc cะรteac2: Id a,c; or Ofdh ะแแ 1101
; out (FTSftC Dll.a ;send data to port c low; dec aะ out (PTSAC.DI 1 ,a ะรend data to port c hi
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; rlc c: d jnz Stsac2; Id b,0;stsac3: inc b; jp z.stsac to ;If b>2S6 Time out; in a,(PTSACCTS)
; and toh ;crsJP nz , st-sac3; Ld b, I :‘Success; Jp St sac... e;stsac ..to: Id 0,0;stsac e: ld a,0; cut î PTSRC-CS ).a; ret
Clr_.wr... index: ; Clear write Index;Deseription ะ Clear write-Index;Pai ameter ะ none
i f t e tu r n  Value: none;Used Reg • a,hi;Call Sub ะ none

id hi ,wr . cbuf f f 1Id (Wr. index)*hild a.old (wr.cbuff ),aret
Clr_rd index:; Clear read IndexiDescription ะ Clear read Index-.Par ameter ะ none;Peturn Value: none;Used Reg : hi;Call Sub : none

ld hl.rd cbufft-1ld ( Rd,index),hiretENDF



2 3 2

COI-Central Office Interface ModuleNameDescription

VersionDateLast Ed i t
Exec com ะ Description Parameter Return Value Used Reg Call Sub

di Id Id CP Jpidinc
C l :  พpush IdCPcal 1CPcallCPcal l

ร11call CPcallCPcallIpop jp

CÛI003 2.SRC Service Function- Execute command - NMI Service- Commu1 cation servie- Initialize
3 Dec 1990 24 January 1991

Exec commandExecute command which sent fi ๐๓ MPU none none a,be 1 hiChk... dev, c 1 r... tsi . c tone » Ex... t s , T est

inc. index be b

hi. rd ceuffa. (hi)0z,execeeb, a hi(ro index).hi hi, 1 rd... index)
a,(hi ).. chk... dev z. CHK..DEV set... tsac z.set .tsac set.pem z .set. pern . CO .ONhOOK z .CQ.ONHOjK ..CD..OFFHOÜK. z .CO OFFHOCK CD FLASH z ,๐ว.. FLASH CO DIAL z .CO..DIAL 0z.exec2 otherOCexecerd ...indexpop dec dec d jnz id Id Id Id £1 r et

bexec 1hi,rd.cbuff ( rd.. index), hi a.o (hi),a

;Re.?.d byte count 
;If byte count equal 0 then RET 

else do until last command 
;Read index first command
;Read •ะ'ว๓mand

;Compare commad ; Jump if correct else skip

.Go to next command
; Decrement loop counter ; Re peat until Last command ;Set rd index to first cc<ทmand

NMI... Service: Non Maskable Interrupt service routine;Description Increment tone counter - Generate all;Pararneter none; Return Value none;Used Reg all;Call Sub inc .cnt2. an i . tone
exxex af.af'push ixpush iyId a, ( hook„.stu )out (COI.HOOK),acplout ( COI..LED) ,acall inc..cntcall scan ...ringcall anl_ringcall anl~st



pop iypop ixex af,afrexxeiretn
Comm . . . service: ; Communn i cat. ion service routinejDescripticn ะ Communication ''(วนtine- communicate with MPUParameter ะ h.in, h...out; Re-turn Value: contient in c E*.iff;Used Re9 ะ none.Call Sub ะ none

exx ;Save old contentex af,af9in a,c INF...H. in J ;Check REQ.ACK. before check modeand PEG. ACK .Mask for REG ACK; If a=0 then REQ.ACK activeCP 00H ;After compare with Zero
JP riz ,RD ะIf not ZERO then NO REQ. ACK „goto rdId a.CREG.AOD) ;Check Request FlagCP ACK ; If ACK then Request to Send datajp nz .HR r!W ;If ท๐ Request then No.read,No.write;Wnte command to intefaceWR: Wft. INF .Command write completeId a.NAK ;CIear request flagId c REG... ADD), aDis..H. Cut RÊQ ;Disable request signalEn.H.Out DATA...RDY ;Enable data.rdy signalcall clr ...พr ...index ;Clear wr ..index ,clear byte countjp comms... e ;Read command from inter faceRD: Id hl.RD.CBUFFin a,(INF CATA) ;Read Byte countId (hi).aId b.ainc hiRD..1: in a.(INF DATA) ;Read Command/DataId (hi ) ,ainc hid jnz PC' 1 ;Repeat นาtil  Byte count.=0RD..E: En H.CXit DATA .RDY ; Enable DATA.. ROYcall clr .rd...index ;Ciear rd indexJP comms .e ;No read ,No writeNR NW: Id hl.WR CEiUFF ; This Case -> REG ,ACK = activeADO . .WRCBUFF 3 ; but NO REQUESTADO . WRCBUFF NULLADD WRC8UFF NULLado ’WRCSJFF NULLEn ...H . c»J t DATA _RDYcomms..e:Dis..H . Out DATA RDYId hi . WR. CBUFF*1Id (Wr.Index)»hiId hi .rd.Cbuf frl ะ Skip Byte countId (fid., index), hiex af.af'exxeiRET I

Inc.Cnt: ะ Increment counter; Desor 1 pt ion ะ Increment CCI Counter;Parameter ะ none;Return Value: none;Used Reg ะ a, be, hi ,de;Call Sub ะ none
Id de.coi ..cntId b»max..coiinccntl: Id a.Cde)and ajp z, inccnt2dec aId (de), ainccnt-2: inc ded jnz inccntl
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ร
; Scan ringingะ Scan Ringing from Input Fort ะ none ะ noneะ a,b,de»hl«ix

Analyze COI RINGAnalyze cox Ring Absent/Presentnonenonea.be,de.hi none

ret
jp

SCAN..RING: ;;Descr iption ะ ;Parameter ะ; Return Value: '.Used Reg ะ ;Call รนo
incplIdIdIdsen: rrcarl inc djnz ret

AN L. RING: ;;OescrIption ะParameter :Return Value ;Osed Reg ;Cal i Sub
IdId

finlrl: Idand jpCPJPCPjppushIdIdincIddecpop
ANLR2: IdCPJPpushIdincIddecdecIdincIddecIdorjppopIdIdpushcallpopjpAnlrS: pop
Anlr3: IdCPjpIdidpushCall

a, (COI RING)
Ï ring.stu ) ,a hi.RSTUb, max.coi
i hi ) hiscr l

C£,RSr>J MURING. CNT ix.COI ST o. max... coi
0000001lb

EDEOE.tc ..พait CHL >,e
CHL).dIa,( ix.+O) RingOet.,st ni,ANLRE
oee,(HL)
|cH t,
OE(ML ) ,e
CHL),dHLa.denz .AnlrS OEa,ONHOOK...ST c ix+0),a
RING CNL
HI re
ANÇRE a,( ix-t-O) RingOet...ST I .AHLREa. RXNGDET ...ST ( ix+0),a HLRinging

; Ctec fling ent



pop HLjp AHLREANLRE: inc DEinc HL.inc HLinc ixd jnz ANLfttRET
ANL...ST ะ Analyze CCI state;Deecription ะ Analyze COI state:Pararneter ะ noneะReturn Value: none; ษ sed Reg ะ a,be.de.hi;Call Sub ะ DFSUB. DCNSUB. OOF FSU8 .OlnSUB

Id hl.COI STId de.COlIcNTId iX%COI....NUMId b, rnax.. coiId c. 10000000banil.: ric QId a. (deland ajp nz.anieId a „ ( hi )CP •jNHQOK STJp Z.ANLECP FLASH STjp z .DFSSJBCP CIALON.STjp z .tXlNSUBCP DIALOFF STjp z,DOFFSUBCP Dinter STjp z.OlnSUBjp anieAhLE: inc deinc hiinc ixd jnz anilRET
DFSUB: Dial Flash Subr outine'.Description ะ ijenerate Flash hook;Parameter ะ none;Return Value: none;Used Reg ะ a.c.hl;Call Sub : none

Id ( hi 1 ,OFFHQ>'. STId a, ( hook.. stu ) ;Set look stu t-o ÜFFHC»'• or cId c hook stu ) » aId a.Offhjp AH LE
DOFFSUB: ; Dial-OFF รนbroutline;Description ะ Generate Dial Puis»? ( offhook>;Parameter ะ none ‘.Return Value: none ;Used Reg ะ a,c>hl ;Call Sub ะ none

I ^™ ’ ■Id (de).aPU3h be ;Set hook stu to ONHOOKId a..ะ
Id a,(hook stu)
Id (hook stu) ,apop be
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jp dof fadoffl: Id (hi),DInter StId a.(นะ. inter )Id (de ),aId a.(hook stu) ;รet hook stu to OFFHCiDKor cId ( hook stu ). adoffe; Id a*C‘f fhJP (Vite
DONSUB: ; Dial-ON รน b? cutirte•.Description : 'generate Dial Pulse (เวทhook); Parameter ะ none;Return Value: none;Used Reg a.c.hl:Call ■ รนชิ ะ none

id hi ) .OIAtOFF STId a,(tc doff !Id 1 de ,1. aId a,( hook...stu ) /Set hcok scu to OFFHOFiK.or cId ! hook./stu .» .aId a.c-ffhJP AN LE
DINSU&ะ ; Diai-Interdigit Subi outine;Desoription Oenerate Dial Pulse (Interdigit:;Pararoeter none;Return Value none;Used Reg a.c,hl:Callรนชิ none

Id ( hi ) .OFFHC». -STId a.( hc*ok .stu )  ̂ -.Set look stu to OFFHÜOKor cId c look stu),apush hical 1 Dial Readypop hiId a.Offhjp AHLEjp •1
In it..8255ะ mit 8255-.Description Set up S25S;Par ameter none.•Return Value noneะ Used Peg a:Call รน'อ nor.e

id a. ;3oh :Pregr am 32รรout (P8255CMD),acut ( P82S SCMC' ). a »ret
in it, table:;Descr iption;Pai arnetei:Return ValueะUsed Reg;Cali ■ รนชิ

Id hi.ts stdId de.t.s .tableId b.oId c.max.coiId irid a. ( pcrn. std )id (. bcnO.aOU t (P825Sb),a -/Set ะ«ท line to defaultout (P8255b),aret
init .tsacpcm: ; Initialize tsac;Description Set rx/Rx time slot to 0;Pararneter NONEjReturn Value NONE;Used Reg hl.de.a;Call รนชิ none
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IdoutIdIdIdin it. .tsjic 1 :

a.i ..pcaoPS2 รรร ). a ; Se f pern t O d e f au It va 1 น e hi.es table ช » max _co i
โ'น:-’*'idId

Or■ ว..a ะ &=a -> le* *«>-/) •ะ.*. hi) ะ c -> TS*C3.I1meinc
P"5 tsac

pop DCd jnz ret in L t tsaci
mitent: ะ initialize CounterโDescription ;Paraunster ifteturn Valu*?

Clear tone counternonenoneโ Used R&g a.-ChiîCall ร'id : r e
idid

ni.rci cr.t
initent1: Id inc d jnz

(พ ;.ani.mitent iidIdid
b.-fla_< coi «i:hi. r โก3 .enha. 0initcnt2: id inc d jnz ret
i hi ». a himi Tent 2

in i t .stuะ ;Descr ipticr. let up tone 3tu tu s to กน ii ton eะParameter กะ*-»eifReturn Valu*? โ'-.*รed Reg โ*ะai 1 Suo
rone r-1. a. bnone

id a.oidididididid

1 f mçî stu ') y 3. ะ. rcok stu > .ah: COI ST CS.RS TV i.vXOI.MUh a.->HD>: STIdinitstu l ะ b, ma.*.. coi
id > hi ) .aidIdincinc

(de), a i I * *-0 ). a hl
inc ixd jnz ret mit-stiji

in it he: :Descr ipt.ion parameter
Initialize Handshake i ï 11 a ii Z e har. • ว 3 ha ke none; Return Value :ชsec Reg :Cali Sub
tore

idoutidIdididoutcpl

a.Crfh ;Ciear Handshake output ะ: Ihr_H .OJT ) .a( H OUT _PCO ;, a ;C lear Handshake 'วะ-! CPU t ร ta tus flag a.nak(REQPÜO),a -.Clear Request fiag 
( CCI _HOCK ). a

outret ( COI_L€±> ) ,a
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clear buff : Clear buffer;ûeecr iption clear wr. ecu f f . rd cfcu f f;Parameter noneไReturn Vaiue none:Used Fies none-,Cal l รน b macro clear . bu f f , ci r. rd. index V cir . wr index
clr.cbuff rd._cbuff clr.cbuff Wi.cbuffcall cir rd ..indexcall clr.wr index.ret

ini t.„ 8253: Pi 09Ï am 82ร3;Oescr iptioก To generate ii rns Nhl signal, lint 42 1 ? pro»3to devidë clock :.'2rtHz ) bv 22000 .ไ Par arueter NOME;Return Value: HONE.Used Re*3 ■' a;Cal'l รนว none
Id a.0b4h ; Read/Load LS6 _ef วre nS8ะ. Rate Gene? ato-r . binexit (P82S3cmd ) -.aid a, •วfOh ะ Device deck 2nHz bv 22000 (55out CP8253c2).aId a,ร.'ร h ะ•ว!.! t 'r'::2f.jci),aret

jUlimed

enof
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COI-Central Office Interface noduleะ Name ะ CO[003 3.SPC ; Description ะ Service Function ; - clr.tsi, c.tone, ex ะ ' - chkdev. other โ Version ะ i.o ; Date ะ ; Last edit ะ 24 January i091

t-B. test.

Chk.Dev: .'Check De'/ice Number t o  nr;Description ะ Send Dev-1 ce Number to MPL*ไ Pa raine ter ะ None; Return Value: Content in Wr Cfcniff
; บ: Bed Reg ะ ML,A;Call Sue ะ none

Id hi.wr ecu ffId de,temp ebuffId a. ( h i ) ;Read byte countme hi ;F*oir.T ro f 1 r St command
C P 0JO z , chkdevlId ๖.0Id c>2idirid hi . temp.c ou f tId de,พ!' cbuff*l*3Id b.oId c ,aldirchkdevl: Id hi.wr cbuff+lAdd ..พ  r .Ccuff . ,06V. .h'JMAdd Wr.Cbuff NuiiAdd Wr .'Stuff Nullinc.bcinc . .index wr ..indexSet RepId a .0ret

Ringing: : RingingโDeicriptioท ะ ‘tend C0..RIHG to ๗='ช;Parameter ะnoneiReturn Value: none;Used Reg ะ hi,a.b;Cali "Sub : add wr ..ecu f f. inc indec, inc p;
id hi, i wr index .«add...wr chuff ...CO .RINGId a .max.... O P  isub hId (hi i.-ainc hiadd.wr . . c c u f f  ท น  1 1INC... ECINC INDEX wr indexset.. 1 eqret

Ring.CHL: ; Ring Cancel;ûescription : ‘Send CO. RCNL to l~f*J;Parameter ะ noneIfteturn Value: ก t o r e
; บ sed Reg ะ hi,a,b;Call รน๖ ะ a d d  w r  . e b u f f .  IO C  m d e c  . i n o r j -

id hi. ( w r  ..index /acid...wr . c h u f f  CO... RCM Lid a , maux CO  1
ร น ช ๖Id (hi ) , ainc hiadd.wr ctuff ทน 11INC SCINC...INDEX wr ..indexset_r eqret

Dial... Ready: Dial P ulse Ready
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:Descr'iption ะDial Pulse Success;F'ar ameter ะnone;Return Value: nor.eะชรed Reg ะ :Call Sub ะa » b. hiadd wr. bu f f, inc index. > inc. '•>ะ
Id hi. (พr index ;add wr cbu ft . DIAL..ROYId a.ma* .CO 1subIdincadd wr

(hi ). a hi.cbu f f mil 1inc. beinc . index wr. indexset. renret
œ.CUrtC OK: ; ไอescr iPticr. t
;Par aj'iieter ะ ไRe turn Value:
•Call Sub ะ"

CO QNHCOKSub รนpporcsd command CO 0HH0>3K Set COI - > on hookrd CDU f fnonea,be,de.hi none
Id r.l.ird index..'incId £hi>incIdIdcon 1 ไ inc

bde.COi.St- 1 c,01111 1 1 1b celiec jnzIdIdIdand
â HOCKST 
a. ( hcok. stu )

IdIdret
( took... stu ) 5. a a .0

CO.OFFHCOK: ไ ;oiscription ะ
:P-3ir3jneter ะ ;Return Value: ไ Used Reg ะ

CO OFFHCOhSub supported ‘ะ'ะ*!tfนano CÜ..OFFHOOK. Set CO I off hook rd . ‘ะ eu f f nenea. or.de.hi:Call Sub โ none
idincIdincIdIdcoffl: inc rlc d jnz Id Id Id

hi. ( rd inoe*. J hib, ( hi i bde.coi St.- 1c. lOOOOOCOb de
cof fla.OFFHODK. ST ( d e , aa.( h:ok stu >orIdIdret
( took.. stu ) y aa, •ว

CO. FLASH: ; ะอescription ะ
Parameter ะ ;Return Value: ะ ชรed Reg ะ -.Call Sub ะ

CO PLASHSub supported command ...CO..FLASH Set COI flash rd ..cbuff nonea,OC,de.hi none
IdincIdinc

hi,(rd .index.) 
b.(hl)
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Id de,coi..3t-l
Id c . o u u m t
inc de
r lc c
d jnz cof 1L
Id a,FLASH ST
Id (de ).a
Id de, CO I CNT
id a.itc.flaah)
Id (de),a
id a . ( hook 1 er-i! !
and c
id ( hook stu !. a
id 
r et

a.o

CO OIAL ะ CO DIAL
Descr Iption ะ รน อ au P PO r ted comrnarc CO CIAL

Set COI dial number
Parameter ะ rd cto f f
Return Value: none
•Jsed Peg ะ a, bc.de.hi
Ca li รนทุ ะ n one

id hi . ( rd .index )
inc hl
Id b, ( ni )
inc b
id de นะ©i. st-1
Id C .c m iin ô

rodil: inc de
r lc c
d jnz codi i
Id a.OIALÛN ST
id (de), a
id a 1(hook . stu;
and C
id (book.stu),a
id de,COI CNT .‘Get ata.- t add of COI CHT
id a, ( hl ) :Get. COI*
add a. e
id e.a
id a . ( te ..don ร
id (de),a ;Save Time const to COI CNT
id de,COI..MUrt rüet s t i ’ t. add of COI HUM
id a, ( h l ) :GET COI*
add a,e
id e,a
inc hl ะpoint to d ig it  number
id a, C hl ') ;Get Cl git- number
CP 10
jp ne,codi3 ; i f  COI N UH '9 tren COI NUrt
CP 0
Jp กZ นะ๐*i il
Id a, 10

c«i i  2: id (de ),a ะSave D ig it numeer te COI NCh
JP codie

odi3: Id a. 1
id (de).a

Cidie: Id 
ret

a.o

Set TSAC: 
Description

Pararneter

;Set Time Slot Assigner C ircuit 
ะ Set '-Loth tx/rx ti.Ties lot c oo'ท J

-only Tx C—Oh)
-Only Px. ; ะ30h '

: 30h,XXh,yyh xx=ssI
y>~= ใ'ร# or CTSAC Command)

;Return Value: E'—- l=Suce33/ 0=Timeout;üsedReg a ,be,hl
;Cali Sub ะ Prs.TSAC

id hl,(Rd.index) ;Command
inc hiid a.(hl ) ;ร-SI#Id b,a ;6 <- SS1* ;
inc hlid a,(h l) ;T SAC commandId c.a ;C<- TSAC cc*n
cal 1 prg ...Tsac



inc. index rd.. index
Id a,Q
ret

Set...PCM: ;Set Tx./Rx PCM line
;Oescripticn ะ Set -on iy r*

-On ly FLX
parameter ะ 3ih.xxh. wh xxOOOOOOh XX =00-- - both

x.»=01 - * t.x
xx=lO- ■> rx

yv=data ootttrrr
: Return Value: none
;น3ed Reg ะ a > be» hi
ะ Cal 1 Sub : none

id hi ,cRid . Index
inc hi
Id a, Chi) xx.COX'COh .XX =00-- >Soth

xx=01->tx
xx=10~>rx

arid e*Oh If 3=0 then Tx
CP CiOCOOCOb i r Zero -> Tx
Jr 2,spcmtx
cp iCOOOOOOt i f  zero -> P:<
น้» I ,spemrx
Id a.( hi ;

both: jr Spcrn2
spcmtx: Id a,Chi) ooooot 11 .ฯ - rx

and 000001 Ho
rlca
rlca
r lea
Id o,a OOT.ttOOGh
Id a»( porn) OCxxxrrrh
and 07h 000001 Uh
or b ootttrr r h - 'A
jr ร pc IÏ1.ÏÏ

spemr.x: Id a, (■ฯ!) OOOlOrrrh
and 07h OCOOOl1Ih
Id b»a OOOOOrrrh
id a.( pem) ; OObbtxxxh
and 00111000b 0011lOOOh
or b ■DOtttrr rh

Spcm2: Id ( ,.pcfoi.a
•out (PS255S),a

; inc.. index rd. index
id a.o
ret

OTHER: ; other
^Description ะ Send บท rec•ว-3ทlie  command back to MPU
;Parameter : none
;Return Value: none
;Used F:e9 ะ hi,de» be
:Cail Sub ะ set red

push de
Id hi >Kwr index )
add wr ebuff oh
Id de,(rd ebuffï
Id b,6

๐1: id a, (de)
id (hi ) ,a
d jnz ๐1
INC.BC
INC.. INDEX wr. index
set_req
pop de
ret
endf
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; TSI-T๐ก©...Gen หodule
; . Name ะ TG009.SRC
; Description : TSI-Tone Gen module Control Proqrarn
ไ Version ะ 1-0
; Date ะ January 1991
ROM equ 0 Rom start address
RAM ecu 2000H Rarn start address
TSI RAM equ OffOQh Time slot interchange address
PS2S5 equ 90h Port 32S3
P82S5A equ P8253
PS25SB equ P825S+1
P32S5C equ P62S5+2
P8255CMD equ P82S5* 3
PTSAC..cs equ P825SA Port Chip select
PTSAC DI equ PS2S5C Port Data input
PTSAC ].CTS equ P32S5C Port Clear to send
:=PRING, EN equ Oeh Port Ring enable
;=PHOOK .STATUS equ Ofh Port Hock status

MAX..COMMAND equ 240 Maximum command
max... ts equ 233 ( 256=2ss~l - 'O';
max., tone equ 10
max... std_. tone equ ร
...TSI ..Dev .Num equ 02h TSI device number
Dev.Num equ ..TSI. Dev .Nurn

...Chk. Dev equ 20h Check device number command
"cir...TSI equ 21h Clear TSI command
.. c ..Tone equ 23h Connect tone command
. EX TS equ 24h Exchange timeslot command
.TEST equ 25h Tést command
] MOD. FAIL equ 26h Module *xx absent-
; Inteface to MFC!

INF H.. OUT equ OAH MPU Inteface Handshake output
INF. H ..IN equ 09H MPU Inteface Handshake input
INF,] DATA equ OBH MPU Inteface Data

; I/O HANDSHAKE SIGNAL
; <INPUTX

VALUE
PM EN equ 02H PM enable BIT 1
REQ...ACK equ G4H Request acknowledge BIT 2
RST PM equ OSH Reset PM BIT 3
; <OUTPUT > BIT*
NAK _ACK equ 0 Nak-Ack -'data correct;
DATA.RDY equ 1 Data ready
REQ equ 2 Request from PM
RST...CNT equ 3 Reset inteface address counter

; ASCII Control code

NULL equ OCH NULL
ACK equ 06H Ack
NAK equ 15H Nak

; Tone Constants

DT equ 0 Dial torie
F!BT equ 1 Ring back tone
Busy equ 2 Busy tone
NT equ 3 Null tone
SOT equ 4 Special d ia l tone
ROT equ ธ Reorder tone
SST equ 6 Service Set tone
WT equ 7 Warning tone
hold equ 3 Hold tone
Carnp equ 9 Camp t-one
Music equ 10 Music on hold
DTMF1 equ 11

BIT 0 
SIT 1 
SIT 2 
BIT 3
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0TMF2 equ 12
DTMF3 equ 13
0TMF4 ecu 14
DTMFS equ IE.
DTMF6 equ 16
DTMF7 equ 17
DTMF3 equ IS
DTMF9 equ 19
DTMFO equ 20
DTMFll equ 21
DTMF12 equ 22
;T NMI 125 mS ;Non ma.skable interrupt interval

;Tone on/off fundamental

ะ’ FILE tgOC9 o.src :SI0S MACRO FILE
or g pen
Id sp.stk.pt ;Set stack pointer
di
im 1
Id b.o
d jnz ร
jp MAIN
int service ะInterrupt service macro
org l<X)h

MAIN: ; MAIN
;Description ะ riain Program
iParameter ะ none
;Return Value: none
:Used Reg ; 
;Call Sub ะ

none

ca ll in it  hs in i t ia l i z e  handshake
ca ll clear, buff ;Clear command buffer
ca ll in it.cn t .- in itia lize  tone counter
ca ll in it. stu ; in it ia l i ie  status
cal l in it  ts i in i t ia l i z e  TSI
ca ll in it  8255 in i t ia l i z e  S255
ca ll in it...tone ะin it ia l iz e  tone T'SAC
ca ll init.. PCM in i t ia l i z e  PCM
cal l en nmi ไEnable NMI

mainl ะ
halt.
c a ll exec ...com ; Execute command send from MFC*
jr ma in i

;Bios f i le
f i le tgOOO 1.src
;Service Function f i le
f i le tg009 2.src
;Service Function f i le
f i le tgOOO.S.src

Tone time intervals
...sdton ะ defb 1 :S0T 125/125 <0T)
Isd to ff: defb 1
...busy on ะ defb 4 BUSY 503/500 (SUSY)
... busvof f ะ defb 4
_r bton ะ defb 3 :RBT 1000/3003 (RBT)~rbtoff: defb 24
.roton ะ defb 2 ;ROF 250/2S0 (SUSY)
_ ro to ff: defb 2
...Vsrton ะ defb 1 ;WT 125/125 con
_wtoffะ defb 1
...campon ะ defb 7 :Camp 300 ms (OT)
_dtmfon: defb 2 ;DTMF 250 ms

Constant value
pern, ts , tone ts table

pem std : defb 00000000b ;PCM*7
tsi... table: 
_TSi_.0T : defb 8fh

;A ll Tone sent to PCM7 
;ts#17

.5 ms
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„T3i ...R8T ะ defb 97h ts#13
_ TSi. Busy: defb 9fh ts*19
TSi NT ะ defb OOh ts#0

_tsi... music: defb Oafh ts*21
Jts id tm f1 defb Of h TS#l
_tsi...dtmf2 defb 17h ts#2
_tsi_.dtmf3 defb lfh ts*3
_ tsi. dtmf4 defb 27h ts*4
_tsi_dtmf5 defb 2fh ts# ร
_jtsiZdtrof6 defb 3?h ts*€.
_tsi_dtmf7 defb 3fh ts#7
ZtsildtmfS defb 47h ts#8
_tsi_dtmf9 defb 4fh ts#9
„tsi_dtmfO defb 57 h ts*10

defb Sfh ts* น
_ ts i. dtmfl'2 defb 67h ts»12
t.3_ table:
.ts.dt: defb Of fh
ts rbt : defb offh

_ts_t*jsy: defb Of fh
ts_nt: defb Offh
ts .music : defb Offh

ะ Define value

org RAM
ts ont: defs 256
tsjstu: defs 236
H. IN. ADD: defs 1
H _ OUT.. ADO ะ defs 1
MUX_ADD: defs 2.
REQLACÛะ defs 1
WR_Index: defs 7»
Rd Index: defs 2

ORG 2:400H
TSI .ห£M SAK. :

OEFS 256

; Command Buffer

org 2S00h
RD.CBUFF: defs max... command

org 2600h
WR_CSUFF: defs max. command

org 27G0h
temp.cbuf f defs max... command

Timeslot interchange location
org ts: .ram

Tsi_mem ะ cefs 256
org 1-am+if ffh

stk_ pt: defs 1
erid
end



TSI-Tone...Gen Module NameDescription rG009. O.SRC Bios Macro- Macro initialize interrupt service routine- Macro support communicate with kPU Macro support generate tone; Version ; Date ะ 1.0ะ January 1991
Int.service Macro;'วescr iption ะ Interrupt service routineะ - Service all interruptParameter ะ none; Return Valueะ none;Used Reg ะ all;Cail Sub ะ ncr.e
RST23: org 2SHretiRST3C: org SOHretiPST33: org 3oH ; Service communicationdiJp Cornm. servicereti.NMIะ org 66H ; 'Scan & analysis SSI statusjp NM I. ServiceretnendNi
Reset Cnt hacro:Description ะ Reset counter in MPU-PPU inter faceะParameter none; Return Value noneะบรed fteg ะ hl.b.a;Call Sub ะ none

Id hi »H out, ADOres ftST ...CNT , ( hi )out ( INP_ H.out-) ,aid b.OAH -.20 MICR0SËCdjnz Îset RSTCNT.aout (INF.H out).aId (hi ). aendh'
Dis_H,out Macro #H out;Deecription ะ Disable h outparameter ะ Handshake signal number; Return Value: none;Used Reg ะ hi, aical 1 Sub ะ none

Id hi ,H. out .A00set #H_out*( hi )id a.(hi)out c INF H. out),aendM
En_H out Macro รท,.out;0escnption ะ Enable h .outParameter ะ Handshake signal number«Return Value: none;Used Reg ะ hi ,a;Call Sub ะ none

Id hi»H .out, ADC'res #H out.(hi)Id a,(hi)out (INF ..H ..out),aendM .
Wr_Inf Macro;Deecription ะ Copy C...Buff from PPU to MPUparameter ะ none; Return Value: none;Used Reg ะ a,b,hi
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;Call SubLOCALIdId
♦ WR..INF...1: Id out inc d jnz endM

hi .WR CBUFF โร-/te ..conn b .Chl )b โ add one a,(hi)( INF OA TA).a hi♦ พRtNF.i
Add..พ!- .Cbuff Macro #data;DescrIption Add a data to wr cbuff;Parameter ♦ 'data;Return Value noneโบรed Res a,hiโCall Sub noneId a>*DATAId chi ). aincendh hi
clr Cbuff Macro #CbuffiOescrIption c 1 ear cOffvnand รน f fer;Par arrêter ♦ cbuf f;Return Value noneะ; Used Reg a»b.hi;Call Sub noneLOCAL ♦ LIId hl.#C8UFFId b.MAX. COMMAND* 1xor a*L1: Id (hi),ainc hid jnz endM *L1
Set.. Req MacroiDescription Activate Request signal; Parameter none;Refurn Value: noneโ1บรed Rest a;Call Sub En h. outId a.ACKid ( Req ...add .), aEn... H out REQendM
Inc... index Macro ♦ index;DescrIption Increment rd .index o r Wr ind;Parameter ♦ index;Return Value none;Used Reg hi;Call Sub nonepush hiid hi. c♦index)inc hiinc hiinc hiId (♦ index),hlpoperidM hi
Inc... BC MacroîOescription Increment Byte count;Parameter none-.Return Value: noneโบsed Res hiโCall Sub noneId a,(wr...cbuff )add a,3IdendM (wr cbuff),a
En„Tone: rt;Descr iption ; Pa rame "ter .Return Value ;Used Reg ;Cal 1 Sub

♦ dataEnable tone to T S*
C = T  ร ♦none a,hi,b none
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TS I-To n e ... Gen M o d u leNameDescription

VersionDate

TÛ009...1 .SRCBIOS, Service Function- Program tsac- Enable NMI- Gener ate tone- Clear command index- Convert form ts/pcm ->1.0January 19*91
51-add

PrgjrSAC: Program Time Slot Assigner Circuit;Oescription Shift 3 bit Command to TSACparameter 8=SSI* CO-?). 2=Tsac command;Return Value B-> 1 —รนcess /  0=Tirneout;Used Re-3 a, be;Call Sub none
push beinc b ;0 - 1 0-7 Jstsacs: Id a, ©Ohstsac1 ะ r lead jnz stsacXout <PTSAC ...cs.1.à ;Set CSId a.cId b ,03hr lc crlc cStsac2: Id a.cor Ofdh ;1ill 1101out (PTSAC DI).a ;send ปีatadec anopnop•out (PTSAC p i).a ;send datarlc cd jnz Stsac2Id b, 120Stsac3: dec t>jp z t stsac... CO ะ!f b>256 Tin a»(PTSAC.CTS)bit 4. a ;CTSJP nz.stsac3pop ชเะId b.l ; Successjp stsac„e

, increment b before use

c low

c hi

stsac._ to:pop ocId hi,( wr... index >add wr cbuff ..MOO. FAIL Id a» bId (hi), ainc.BCinc.index wr ..index set., req Id b.ostsac_e: Id a.oout i PTSAC j:s),aret
;Prg. TSAC: ; F'rogram Time Slot Assigner Circuit;Descriptior, ะ Shift 3 bit Command to TSAC ;Parameter ะ 6=SSI# (0-7), C=Tsac commarid;Return Value: ร-' l=Sucess /' 0=rimeout;Used Reg ะ a.be;Call Sub ะ none
; inc b :6 = (0-7) .increment b before use,stsacs:; Id a.SOh;stsac1 :: r ica d jnz stsac1; out ( PTSAC ...CS ). a ;Set CS; Id a,c; Id b.OBh; rlc c; rlc c,stsac2: Id a,cor Ofdh ill l l  1101; out (PTSAC„DI),a ;send data to port c low
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ะ dec ; out rlc
aCPT3AC .011 ,a ;send data to port c hi c; d jnz ; Id ;stsac3: inc ; jp ; in ; and ; Jp ; Id jp;stsac_to: Id ;stsac_e: Id ; out ; ret

รtsac2 b,0 b
L ,stsac to ;If b>256 Time •ว».ita(PTSAC.CTS)iOh ;CTSทI ,stsac3b, 1 ; Successstsac. eb*0a.o(prSAC _CS),a

EN Hrtl : ; ;Dê cripticr> ะ parameter c
Enable non maskable interruptSend one pulse to CS-4 for enable NMI t-ว systemnone;Return 'Value: ;Used Reg : ;Call รน o
ก one anone

IdoutIdoutId•dutret.

a. น»วOOOOo ;1»ว 0 » วb bit 7 
( FT SAC. CS ; » 3. ;Send 1 T.O data
(PTSAC CS).a iSend 1 to data/clock
(PTSACCS).a :Seod 0 to data/clock

GEN.RBT: ; tOescripticn : parameter ะ ะReturn Value: ;Used Reg : iCall Sub ะ

Gener ate RBTGenerate Ringback tonenonenonenonemacro gen...tone
gen . tone . tsi_RBT, _R8Ton .. HÊTof fret

GEN BUSY: ; ;0escription : ;Par arneter ะ iReturn Value: :Used Reg : ;Call Sub

Genreate BUSYGenerate busy tonenonenonenonemacro gen _.tone
gen ...tone _tsi busy, . bus y on, _ busvof fret.

GEN.SOT:;Descrlption ; Par arneter .Return Value ;ษsed Reg ;Call Sub

Generate SOTGenerate Speical dial tone none ก«วกe nonemacro gen .tone
gen ., tone . tsi .dt, _sdton » ..sdtof fret

GEN ROT: ;Description ;Par arneter ;Return Value
Generate ROT Generate Reorder tone none none;Used Reg ;Call Sub none•gen tone

gen . tone ...tsi_.P6T, _R0Ton, ..ROTcf fret
GEN _WT ะ ;Descnption ; Par arneter ;Return Value ; ษsed Reg iCall Sub

Genreate Warning tonenonenonenonemacro gen ...tone
g e n _ .tcn e  . t s i _ 0 T ,  _ WT ๐ท . _W Tof f  •
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ret
GEN ..Camp: îDescription îPararneter îReturn Value îUsed Reg îCall Sub

idand
jrgenet: ld3d: idLD ld Xd ld jrgenew ะ ld ld ld ldsetgence: ldret

Genreate Warning tonenonenonea,de,hi,IKnone
a,( hi )80h
1 ,genewa. I(del,a a,( _tsi, nt) A,( IV1 ( i.»..),a a,NT (hi ). a gencea, ( . campon 1 (de),a a.i tsi.dt) ( ix1,a 7,(hi 1 a .0

;ioad status to aîfiask 1GGO 0000b ,if zero-'Wait; else ->tone
ไset tc

;disable tone
‘.Clear status tc NT 
Î load caiiip. on -on tc
;enable tone;set status to tone

GEN DT: ; Generate DTîDescription : Generate Oiai toneîParameter : noneîReturn Value: noneîUsed Reg : noneîCall Suo : none
ld be, tsi .rawld c,(hi )Id a,( ...tsi ..dt>ld (be),ald a.oret

GEN . NT: ;;Description ะ ;Rarafneter ะ îReturn Value: -.Used Reg ะ ‘■ Call Sub :

Generate NTGenerate Null tonenonenonenonenone
ld bc.tsi ramld c,( hi )Id a.( ..tsi ,.nt)ld (be 1. ald a,0ret

GEN._SST : :îDescription : ;Par arneter : ‘.Return Value: ;Used Reg ะ .Call Sub :

Generate SSTGenerate Service Set tonenonenonenonenone
ld be, tsi...ramld c,(hi )Id a, (..tsi.dt)ld (be),aid a ,0ret

G EN...MUS: : îDescription : ;Parameter : îReturn Value: îUseo Reg : îCall Sub ะ
ldld

Generate IMJSGenerate musicnonenonenonenone
bc.tsi ram c,(hl )
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IdIdIdret

a,( _tsi ...Music) ( be >, a a ,0

GEN. DTMF ะ;Descripticn ะ Genreate DTMF tor.e;Pararneter ะ tone number in A:Return Value: none '
;!Jsed F<eg ะ a,de,hl,i.x;Cali Sub ะ none

•sub dtmflId b.aId a. ( hi ) ะ load status to aand SOh ;riask 1000 OOOC'b *if ie!'o~>i
jr 2.,gendtmfw ; else

gendtmft ะid a. i ะ set toId (de ),a ;de->ts counter: Id a.( tsi.nt)LD ft, (XV)id ( ix. ),a Idiaa.ble tore i ix-■tsi . mem)id a, NTid ( hi ) .a โc Lear status to NTjr gendtmfegendtrnfw:push hiId a.< ..dtrnfon) ;Ioad dtmf t-ะid (de), aid a, bid hi. tsi.dtmfladd a. 1id 1,3Id a.(hi )id ( ix. 1 ,a ; enable tonepop hiset ?,(hi ) ;set status to tonegendtmfe:id a,0ret
clrwr. index:; Clear write Index;Description : clear wr i te IndextF’arameter : none;Return Value: none:ษsed Reg : a,hi;Call Sub : none

id hi ,wr ...ebu f f t-1id (Wr.index)>hiId a .0id c Wi ebu f f ) -, clret
clr.1 d index: Clear read Indexไอescr iption Clear read IndexParameter none•Return Value noneไ ษรed Reg hi*,Cali Sub none

Id hi ,rd. ebuf f rlid cRd.. index), hiret
Cnv_.TS ะ Convert timeslot:Description Convert format ts/pcm to tsi add;parameter B=ts* , C=PCM*'.Return Value a=TST ADO;Used Reg A.BC(Call Sub Hone

id a. bsla asla asla aor cret



----- Efcioe-------------TSI—Tone.. Gen ModuleNameDescription

VersionDate

TG009..ะ.ERC Service Function- Execute command- NMI Service- Commuieation service- Initialize 1.0January 1991
Exec... com ะ ixec command;Description ExecนTe command which sent from MPU;Pararneter noneะReturn Value none;Used Res a,be.hiไCal1 Sub Chk ..dev, c ir _tsi ,c ...tone, Ex ... t-3. T est

diId hi ,rd . ecu f f ไRead bvxe countId " a,(hi)CP J ;If byte count equal 0 then REjp z.execeeid อ,a eLse do until last commandinc hiId (rd index 1 .hi ะRead index - first commandexecI : Id hi » c rd.. index >push beId a.(hi) 1 Reaช commandCP ..chk.. dev -.Compare comrnadcall ะ , chk ...dev ; Jump if correct else skipCP ...Clr.tsicall z ,c ir ..tsiCP _c ..Tonecall z .c ToneCP .. Ex Tscall z,Ex tsCP Testcal 1 1 .TestCP 0jp L , exec2call ot herFOP bejp execeexec2 ะ inc ...index rd ...index ;Go to next commandpop bedec bdec อ ;Decrement loop counterdjnz execl ;Repeat until Last commandexece: id hi . rd.cbu ff :*Set rd index to first comrnanoId ( rd.. index ). hiId a ,0id (hi), aexecee: £Iret
NMI.. Service: Non maskable Interrupt, service routine^Description Increment tone counter - Generate all tones; Parameter noneไReturn Value: noneะ ชรed Reel all;Cai 1 Sub inc .cnt2. an l ..tone

exxex a f . a f’push ixpush ivcall inc.cnt2cai 1 aril tonepop ivFOP ixex af,afTexxeiretn
Comm, .service: Cornmu n n i cat i on service routine'.Description Commun ication 'outine- communicate with MPÜ h.in. h.outParameter



2 5 4

โ; Return Value: content in C .Buff-.Used Re9 ะ none;Call Sub ะ none
exx โ;Save old contentex af. af9in a.iINF..H in) :Check REQ ACK before check modeand REQ.. ACK ไ!ฯask toi REQ ACK.ไ If a~0 then REQ ACK activeCP COi ;After compare with Zero
jp ni .RC' ;If not ZERO then HO REQ.. ACK 9. goto y ciId a- ; REQ .AGO> ไ Check Re*ไนest FlagCP ACK ะ I f ACK then Request, to Send data.3 p ท! .NR...NW ;If no Request then Ho read .No wr ite ไพ่ทte command to intefaceWF:: WR INF ;C๐ก¥กand wr ite completeId a. N AK :C Lear r squeรt fiagId (REQ .ADD)»aOis H ..Out REQ .Disable request signalEn โ. H. Ou T DAT A... RDY ;Enab!e data_. rdv signalcal 1 •Tir wr index ;Ciear พr index .clear byte countJP comme e ไRead command from inter faceRD: ld hi RC, C8UFF
in a J i IN i" Of** ! A 1 ;R;ead Svbe countid (hl),รid อ. ainc hiPD 1: in a.( INF DATA.) ไRead cornmand /Datald (hi j.ainc :,1
d jnz RD i ไRepeat บท t ii Syte count=0RD.. E: En.H. Out DATA,. RD V ไEnable DATA...RDVcal 1 cir rd... index. ;Ciear rd index
jf> comfns. e ;Ho read .No writeNR NW ld hi , WR... CDU F F ไ This Case - ■ REQ...ACK. = activeADO._WR_CBUFF 3 ไ b u t  HO REQUESTADD. โ WRCSUFF NULLADO ..WRC6UFF nullADD.. WR.courF NULLรา _.H .Out DATA.jflCYcomms. e Di s H Out. DATA. RDYld ■ hi ,WR..C8Uf F+lld ( Wr . Index. ). hlld hl ,rd Cbuf f t-l ะ Skip Svte countld (Rd1 index11hlex af .af ’pyv
R ET I

Inc Cnt2: Increment- counter;Descr iption Increment rone CoไPar affréter none-.Return Value noneไ Used Reg a > be. hl-.de;Cail รนช norie
id hi. ts. stuld de, t.scntld b, max. t sinccntl ะ ld a,(hi)CP ntjp I , incent2ld a, (de)and aJP z , incent2dec ald (de), amcent2 ะ inc deinc hid jnz ret inccntl
jp ร

.^Description ะ Not USE ***



Parameter : Ret-นrก Value: Used Reg ะ Call รนช
id a.O?hout ( ps25Sb),aid de,ts cn tId bทุmax. tsinccntOi: Id a. (de)and o.jr i , inccnt02dec aId ( de >, 3.inccntC2: me ded jnz inccntOiId a.oc-hcut ( P-32S50 ) , ar et

ANL. TONE: r Analyze Tone:Description ะ Generate Tone for eaefi TS;Par ameter ะ noneไReturn Value: noneะ Used Reg ะ a.b.de.hl. i.v.;Caii Sub gen r fct, gen อน 3 y. gen. sc t 1 gen.rot. gen.war กgen .camp
Id hi , ts.. stu ;hi - - time-slot status indexId de.t-s. crit :oe- ̂  11 rne-e 1 ot counter indexid lx. tsi. mem ;ix- > speech contr ol ramLD IY.TSIMEr-i BAKId b, max... ts ;b loop courtteranltl: Id a > ide) ะ!oad a with counterand a : 1 f coun ter .- 0 then go to next TSjp nr,anlt2 else mash.Id a, i. hi )arid COOlllllbCP ÆT '.Compare status with Ring back tonecall z -GEN FISTCP 0J'3V ; ะ I cm pare ร tatu ร with BUSY tori ecal 1 I .GEN. E9JSYCP sor ะCompare status With Special diai tonecall z .GEN... SDTCP ROT iCornpar* status พ i t h Reor der tonecall z , GEN...ROTCP WT ;Ciวmpare status with Warning tonecall z -GEN. WTCP Camp -.Compare status with Camp •วก tonecall z .Gen.Camparid a cal 1 nz , Gen .OTMFan1t2: inc hiinc deinc i.xINC IYd jm ANLT1ret

In it. 82SS: ไ in i t  32SS
;O escrip ti «วก ะ Set up 32S.5
;Parameter ะ none
; Return Value: none
ไชรed R-eg a
ะC a ll Cub ะ none

id a.ooh ไProgram o2 ระ
«out (P82S5CMD)»a
cut (P32S5CMD).a
re t

in it.PC h : ; I n it ia l i z e  PCM
;Description ไ Set up PCM lin e
;Parameter ะ none
;Return Valueะ none
;üsed Reg : a
:Ca ll Sub ะ

Id a . ( pern. std )
out c Pi3255b), a ;Set pern l in e  to de fau lt
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out-ret ( Po’2S5b ). a
in it... tone: ;Oescription parameter

ะ Initialize Tone Gen•set up timeslot table for each tone none;Peturn Value ะนรed Re9 ;Call Suo
none a,oc.hipr<3 ..tsac

IdIdIdcallim:IdIdcallincIdIdcallmeIdIdcallincIdIdcallret.

hi.ts tableb. .DT ;Dial tone to rs oc, i hi ) - pr g . tsac hib. PST .ring back to t3 1c , Chl ) pr‘3.. r-3o.c hi ̂ b.Susy :busv rone to 'ไร 2 c ,(hi ; pr<3 . T sac hib. HT mull tone to f-,3 3c . '.hl) pr g tsac hid. nti-l . ;music ■ วก hold ts 4 c.(hl)prg.tsac
in it. cnt: ;Description initialize Counter Clear tone counter;Parameter ;Return Value ะ1 Joed Reg •Call Sub

none none 3.๐.hi none
IdIdIdimtcntl: Id inc d jnz ret

hi. ts. cnta, 1b. max ...ts Chi ),a himi tenti
init stuะ :Description ะParameter

Intialize statusSet up tone รtutus to ทน 11 tonenone;Return Value tUsed Reg none hi.a.b;Call Sub none
IdIdIdmitstul ะ Id inc d jnz ret

hi . ts .stua. NTb. rnax. ts (hi ).a hiinit.stul
init TSIะ ; Description ;Pai arneter ;Returก Value :Used Fieg ;Call Sub

Initialize TSISet up Timeslot Interchagenonenonea.b>hinone
IdIdidinittsil: Id inc d jnz ret

hl,tsi...mema, (...tsi.nt )b. max., ts (hi).a hiinittsil
init... hs: ;Description Initialize Handshake initialize handshake
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Parameter ะ noneReturn Value: noneUsed Reg ะ aCall รนชิ ะ
Id a,Offh ;C iear Handshake outputout ( INF H...OUT ) ,aId (H.ÛUT ACO).a ;C lear Handshake outputId a,nakId (R£Q. ADGl.a ;Cl«ar Request flagret

clear buffะ Description Parameter Return Value !Jsed Reg Call รนชิ

Clear bufferClear wr. cbuff, rd..cbuffnonenonenonernacr o clear. cu f f , •ะ 1 r. .rd index , 'ะ lr wr index
cir eouff rd..cbuffcir. cbuf f wr...cbuf fcall cir ..rd..indexcall cir wr .indexret enbf



TSI-T๐ทe.Gen noduleMarne ะ TQ059.3.SPCDescription ะ Service Function- ctr...tsi, C.tone. ex ts. test .
; Version ; Date

- chk. dev, other ะ i.oะ January 1991
Chk.Dev: ;Check Device Humber to rpj;Description ะ Send Device Humber to HPJparameter ะ None;Return Value: Content เท Wr ctxjff;Dsed Res ะ HL.A;Call Sub ะ none

id hi ,wr ebuft-Id ae.ternp.cbuf fid a,(hi) .'Read byteinc hi ;Roint toCP 0Jp I.chkdevlid b.oid C.AldirId hi, temp.ecu f fId de, wr... C-bu f f +1+3id b.oid ' C.Aldirchkdevl: Id hl.wr cbuff+lAdd. Wr .ctuff OCV.HLtl Add... WrC buff NullAdd Wr . ctu f f Nullinc beinc „index wr ...indexSet . fteq Id a .0ret
Clr_TSIะ Description ะ Par ameter Return Value: Used Reg ะCall Sub ;

IdIdCPjrincCPjrincCPjrIdIdIdc lr ts il: Id inc d jnz Id Id Id Idclr tsi2:Id Id inc inc d jnzclrtsie: cal 1
ะ*ะ*:

Clear TS1Clear rsi - Set data to ทน11 tonenonenonea.b.hl>deen mm, macro inc ..index
hi.(rd...index)a, ( hi) clr . tsinz.clrtsie hiclr.tsi nz.clrtsie hiclr tsi ก!.clrtsie hi,tsi.memb, rnax._ tsa,( jr$i...NT)(hi ) ,a hiclrtsil hi, ts. stu de.ts.enta. ntb. max... ts ( hi ■) ,a (de),a hideclr tsi2

;clear tsi mem

;Clear status Xlear counter

en nrni inc_index rd. indexId a .0ret
c... Tone ะ ;;Description ะ Connect toneConnect a tone to a timeslot
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Parameter ะ 23h #tone #TSReturn Value: noneUsed Reg ะ a,hi,beCall Sub ะ inc...index
Idincid
incCPcallI:CPcallidIdIdIdidIdIdLDLOน:'LDน:'LDincidret

hl.v’rd index! hia, (hi) :a<-tcne*■ First compare with 'Continuous tone hi OTI.Gen DT NTI,Gen.NT
z.Gen GST Music z-GenrtJS be,ts stu c, (hi )( tc .1. a bc.ts ent c .(hi )
S s "  mem:DC.TSI jl£M ..8AK c, ( H L )E,(HL)A,CBC)(DE ) .A ะ SAVE 0L0 rsi DATA TO TSI .MEh £AKindex rd . index a.o

;C'.-ts*i ;( ts.stu > tone-wait {TONG*;

ะ counter to

Ex_TS:Deseriptioก ะ Parameter ะ
Return Value: Used Reg ะ Call Sub :

'Set speech control ram ,connect two timeslot 
XXh!yyh - »»: XYYY xxxx X = โร-»-> รพ =PCM#none

EXTS- source to destinaton = id (des;,source
; (send souce.data to destination)

Id hi ,( Rd.. Index )me hiId tc, tsi ..mem ;bc=ffOOh 15S)Id a. ( hi ) ; a~soui ce., tspcminc hiid c.(hi i ; be-destination TSIid ( tic ), a ;( f fddh ) <■ - S3inc .index rd .index.id a.oret
Èx T22: ; ( OLD VERSION ):Oescription : Set speech control ram .connect two t; Parameter : 24h,xxh,yyh; : XX. h, yyh -= xxxx XYYY -> xxxx X =TS4; ะ. - > YYY =POi*;Re turn Value: ;Used Reg : ;Call Sub :

none

Id hl.CRd Index)inc hiId cc,tsi ..mem :bc=f foohId c ,(hi) ;bc~f f.xxh < - tsirx.inc hiId a.(hi) ;a •' -ts*wId (be),a ;(ffxxh) <- yy
Id 1 ,c ; 1 =c=xx.Id c,a ;c=a=ะ yyId a, 1 ;a=l=xx;C-yy , a=xx. 1 bc=ffyy
Id ( b e ) , a
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;ะ**: inc... index rd_inde-ld a,0ret
TEST: TEST;Description Test condit. ะrparameter connect tx- V--.5 (trie 3=ur*e tiroes lot');Return Value none;Used Reg a. วc. hi;Call Sub macro inc :

Id hi. ( rd_-ince~Id a,(hi)CP testjt nz.testeinc MlId a,1 hi )CP testJr _ m,testeId hl.tsi meโกId ช, max_ tsId a, 0testl; Id Îhi ) ,ainc ainc hid jnz test 1Id hi ,ts_stuId อ. max. ItsId a,nttest2: Id ( hi ).ainc hid jnz test 2teste:;X* inc index rd indexId a,0ret
OTHER: ; OTHER-.Description ะ Send Unrecogr Ttoward cack to ciPU (TEST)parameter ะ none:Return Value: none;Used Reg : hi.de,be;Call Sub : set.red

push cc Lend back last commandId c, max. comma.-cId 0,0LD HL.RO_C8UFF ci) - > Sou r reLD DE,WR.~C8UFF ร*?) -.'DestinationLOIR ะc ) ->Nน.literset.. r eq Let Reauest flagpopRET cc
end f
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lis t a,e nlist rn
; 8 TDE Module; Name ะ TDE002-3RC; Description ะ Tone decoder module Control Program; - Detect DTMF tone from lc; - Report to MPUVersion 1.0; Date ะ 24 January 1991
ptde equ OfOhP32SS equ 90hP82S3 equ SOh
P3255A equ P-32SSF'S25SB equ F-825S+1P32S3j: equ PS255-2PS255CMD equ F«255*3
PTSAC _cs equ rû255APTSAC DI equ P825SCPTSAC J-TS equ PQ2S5CPRING Eh equ OehPHC»' .STATUS equ Of h
MAX C0rf**AND equ 240MAX. DEVICE equ 8
TDE Dev Nurn equ C6hDev.nurn equ TDE De>Chk Dev equ 20h.Set TSAC equ 30hSen PCM equ 31h_R>;_ digit equ 60h

; I ก te face to MPU
INF.H. OUT equ OAH îfF'น Inteface Handshake output.INF H.IN equ 09H -.fpy Inteface Handshake inputINF.DATA equ OBH ะMPU Inteface Data
; I/O HANDSHAKE SIGNALะ < INPUT >

VALUEEH equ 02H F t \  enable SIT 1RECcACK equ 04K Request acknowledge BIT 2RST F-M equ 00H Reset PM SIT 3; <OUTPUT> BIT#NAK .ACK. equ 0 Nak-Ack - -data correct: SIT 0DATA RDY equ 1 Data ready E;IT 1PEG equ 2 Request Kcfil PM SIT 2RST CNT equ 3 Reset inteface adc: ess counter BIT 3
; ASCII Control cods
NULL equ OCH HULLACK equ 06H AckNF* equ 1SH Nak

FILE T0E002.0.SPC; *3r-*crxot Jtui.A:*2*:V ะ* *'*:*:*:XX.*. *:*'*■ *. *:*- «orgdi Oh
im 1Id sp,stack ptId b,0d jnz $Jp MAIN
int. service5 ะ•ะะ*ะะfcfc•ะะ*ะะ»:ะ*ะะ♦ะะ*̂«ะ*:ะ»:ะ*c--iĉc;*r-*c: >ะะ*ะะ•ะ̂*:ะ»ะ:.•ะ-♦ะะ*ะ̂ะ.♦ะ;*c;-*cะ*โ:*:»:: *xxtX?.KXX-xXLMX.:Tor g 100hMAIN: ; Main;Description ะ Main Program ;Parameter ะ none;Return Value: none; ชsed Reg ะ;Call Sub ะ in it ,scan, anal ,exxec.._ com
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call in itmain 1 ะ cal 1 scancall analcall exec... <jp maini
File TDE002 .1File TDE002„2org 200Oh

Start of RArl
H ..IN def3 1H_ajr_«x>: defs 1REQAÜC ะ defs 1MUX. ADC: defs 1WR_Index: defs 2Rd Index: defs 2...pern defs 1

or g 2100hRD. CBUFF: defs max. commandorg 2200MWR. CBUFF: defs max commandtemp.. ct<j f f  ะ defs max.commandorg 2400hnewO: de fs max. deviceoldO: defs rnax.._d ev i ce
org 3f f fhรไ ACK.PT:
endend

defs 1



Tone.Decoder hodule Name ะ tde002 ._0 - SRCDescription ะ Sios Macro Version : 1.0Description ะ - hacrc initialize interrupt service routine
; Date

- Macro support communicate with MPU- Macro support generate tone ะ 19 September 199024 January 1991
Int service {Description ะ
{Parameter ะ •.Return Value: {Used Reg ะ ;Call Sub

MacroInterrupt service routine - Service all interrupt none none all none
RST2S: or <3 reti 26H
RST30: or <3 reti 70H
RST30: or-3 di 3ะ3แ ; Service communicati‘ะ-ท

Jp Ccmrn. service
NMI ะ org1

retnendM
S6H ะ ระan ร; analysis SSI status Nril ...Service

Reset.Cnt Macro{Description ะ Reset counter in rPU-PPU interface{Parameter ะnone{Return Value: ;'Jsed Reg {Call Sub ะ
none hi, b, a none

IdresoutIdd jnz set out IdendM

hi .H out ADD PST CNT.(hi)( IHF_.H_.out-) , ab.OAH ;D0 MICROSEC
PST CNT.a (INF...H._out),a (hi),a

Dis.H.out Macro #H.„out {Description ะ Disable h .out{Parameter : {Return Value: {Used Reg : {Call Sub
Handshake signal numbernonehi ,3.none

IdsetIdoutendM

hl,H..out ACO tH out, c hi ) a, (hi )( INF_.H_.out )*3.
En._H...out Macro *H... out{Description : {Parameter : {Return Value: {Used Reg ะ

Enable h ๐น tHandshake signal numbernonehi, a.{Call Sub : none
IdresIdoutendM

hi »H. out . ADD out,(hi) a,(hi)(INF...H out),a
Wr._ Inf{Description : {Parameter : {Return Value:

Copy C .Suff frc«n FPU to MPUnonenone
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;Used Reg ;Call Su b a,b,hl
LOCALidld

#WR_INF. 1: "ld■ วน-t

♦ .̂. INF.. 1hi, WR_ .CBUFF ;Byte ..count b, ( hi )
๖ : add Cfie byte for Byte ...count a, \ r.l )»INF_ORTA•.ainc d jnz endM tvFi INF i

Add. ..Wr._Cbuf f iûescription ;Par ameter
macro ♦ dataAdd a data Co wr .cbjff ♦ data;Return Value ;üsed Reg none a, hiไCal i ■ รน b Id id T m TincendM hi

Cil ..Cbuff ;0©scription ;Rat anieter
Macro ♦ CbutfCzea.' Command Suffer♦ c อ* jf f; Re turn Value ;Used Reg none a.b,hi;Call -SobLOCALldld
none♦ LIhi. tCSUFF b. MAX _ COMnAh D+lxor♦ LI: ldinc d jnz eridM
(Hi j,ahi*Li

Set... Req ;Oescription ;Parameter
Macf oAct 1 va Ce Request 3 i goal none’.Return Value none;Used Reg ;Call รน๖ ld id
En h ..ว*JC a, ACK.Î Reg ...add ). aEn.H.out REQendM

Inc_ index ;Descr ipti •วก ; Parameter
macro ♦ indexIncrement rc index or Wr ..index. ♦ index; Return Value .Used Reg none
hi-.Call SubpushIdinc
ก one hihi , {♦  index ') h1incincldpopendM

hihi(*index ).hi hi
Inc. BC ’.Description MacroIncrement 8vte count; Par arrêter noneîReturn Value* ;ijsed Reg ;Call Sub ld add ldendM

none
hinonea,( wr„cbuff ) 
(wr cbuff),a

endf
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Tone..Decoder Module Name ะ TDE002.1.SRCDescription ะ Bios Version ะ 1.0Description ะDate ะ 19 September 199024 January 1991
NHI„.SERVICE: ; NMI Service;Description ะ none;Par ameter ะ none;Return Value: none:Used Reg ะ none;Call Sub none

RET I
Prg.TSAC: Program Time Slot Assigner Circuit;Cescription ะ Shift 3 bit Command bo TSACP̂arameter B=SSI* (0-7 j, c=Tsac command;Return Value: ร-;' L=Sucess / 0=Tinter* j ทะUsed Reg ะ a, be;Call รนช ะ none

inc ช :ร  ~ (0-7) , increment bstsacs: Id stsacl: rIca a,80h
d jn Z stsacl
< y.t (PTSAC CS),3 ะSet csId a,cId b.OObrlc cr l e rstsac2ะ Id a.cor ofdh : 1111 1101๐*J t (PTSAC....DI ).a ;send data to port c lowdec aC<Jt i p T-̂ Al .01 ) * a ;send data to port c hirlc cd jnz stsac2ld b,0stsac3: inc bjp z. stsac ...to ;If b>256 Time outin a 1(PT SAC CTS)and lOh ;CTSjp nz , stsac3ld b, 1 ; Successjp stsac.. estsac.to: ld ช, 0stsac e: ld 3,0out (PTSAC.CSl.aret

Other ะ ; Other;Descripticn ะ Send Unrecognize command to MPUîPararneter : none; Re rum Value: none;Used Reg : be,de,hiไCall Sub : none
push beld c, max... cotnman dld b,0LD HL.RD c e u f f ;( hi ) - ••SourceLD DE ,WR CSUFF ;(de) ->DestinationLDIR ;( be ). ->Numberset req ;Set Request flagpop beRET

Clr wr... index: ;Clear write index;Description ะ Clear data in wr ..index;Parameter ะ none;Return Value: none;Used Reg ะ ;Call Sub : a, hi
ld hi,wr.ebuffแld (Wr... index). า !
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Id a,0Id ( wr.cbuf f ),aret
Clr._rd...index: ะClear write index
:Deseription ะ set data in wr index point to f ir t  command
;Parameter ะ none
:Return Value: none
ะ, Used Reg ะ hi
;Cail Sub ะ

Id hi ,rd cbuff n
Id (Rd.index).hi
ret

Ccxก โก service: ; Coramunnication service routine
;Description โ Communicate,วท routine

- communicate with MRU
ไParameter ะ '•ไ... in, h out
ะ. Re tu r n Va lue: content in c Buff
;Used Reg ะ-none
ะCall Sub ะ none-

ex* 'Save old content
ex af ,a f ’
in a.cINF..H in; Check REQ ACK before check mode
and RED.ACK rtssk foi REQ_ ACK

If a-0 then REQ ACK. active
C P QOH After compare with Zero

J P nz ,RD If not ZERO then NO REQ ACK .goto rd
ld a, (REQ ...ACO ) Check Request Flag

C P ACK If ACK then Request to Send data
jp nz.NR MW If no Request then Ho read.Ho write 

Write command to inteface
WR: WR. INF Command wr ite complete

id a.NAK Clear request flag
ld (REQ...ADD I,a
Dis.H.Cut REQ Disable request signal
En... H Out DATA... ROY Enable data, rdy signal
ca ll ••ะlr „wr._.index Clear wr.. index .clear byte count
jp cofnrns.. e

Read (ะomriiaกช from inter face
RD: ld hi,RD.CBUFF

in a.( INF DATA) Read Byte count
ld (hi).a
ld b.a
inc hi

FO 1 : in a,(INF DATA) Read Comrnand/Data
ld (hi l.a
inc hi
d jnz RD 1 (Repeat บท t i l  Byte count-0

RD E: En H. Out DATA...ROY Enable DATA RDY
call c l r . rd...index Clear rd index
J P c o i f t f ก ร . . . e

No read .No write
NR ..แพะ ld hi,WR CBUFF This Case -> REQ...ACK = active

ACO. WR CBUFF 3 but NO REQUEST
ADO WR CBUFF HULL
ADO WRjTBUFF NULL
ADO. WR. CBUFF NULL
En ..H .Gu t OATA RD Y

c o m m a  e:Dis. H dut DATA. RDY
ld hi,WR.CBUFF+-1
ld (Wr .Index),hi
ld hi ,rd. cbuff+-1 Skip Byte count
ld c  Fid. index), hi
ex af ,a f’
exx
ei
RETIend f
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; Tone...Decoder nodule 
; Name : TDE002..2.SRC 
; Description ะ Service Function 
; Version ะ 1.0 

Description ะ
; Date : 24 January 1991

INIT: ; In itia lize
;Description ะ In itia lize  8 CÜ Module
;Parameter ะ none
;Return Value: none
;Used Reg ะ
;Call Sub ะ

01
Id a. Of fh :Clear Handshake output
out (lNF.H_0UT),a
Id " (H.OUT.MXO.a ;C1 ear Handshake output Sta
CLR CBUFF WR.CEIUFF ;Clear Write Cornmarid Suffer
ca ll clr .„พr index ;Clear wr ..index
CLR CSUFF RD CBUFF ;Clear Read Command Buffer
cal 1 c.lr. rd.index ;Clear rd ..index
Id a.esh ;Program S2SS
out ( P82S5CMD ), aId a,0
out (PS2S5b).a ;Set pem line to 0 «ะท»
cut (PTSAC.CS).a ;Clear tsac .cs to 0 *****
call in it. tsac ;Clear tx/rx. ts
El
RET

EXEC_.COM: ; Execute Command;Description ะ Execute command received from nPJ;Parameter ะ none ; Re turn Value: none ;Used Reg ะ •;Cali Sub ะ chk...dev, set.tsac, set...pern

flag

01Id hi, rd ebuf f ;Reao byte countId a. ( hi ')
C P 0 ;If byte count equal 0 then RETjp z,execeeId b,a ; else do until last commandinc hiId ( rd ..index ), hi ;Read index. <- first commandexecl Id hl,( I'd index 1push oc ;Save byte countId a.(hi) ;F(ead command
C P ...chk.dev '.Compare comrnadcall z ,chk dev' ; Jump if correct, else skip
C P ...set. tsaccall z , set... tsac
C P ...set .perncall z , set... pem
C P 0
J p ะ, exec2call Otherpop bejp execeex.ec2 inc.index rd ..index ;Go to next commandpop bedec bdec b ;Decrement loop counterd jnz execl iRepeat until Last commandexece Id hi. rd. ebuff ;Set rd..index to first commandId crd .index),hiId a,0 ;Clear Byte countId (hi),aexecee ะ EIRET

Init tsac: ; Initialize tsac;Description ะ Set Tx/Rx. timeslot to 0parameter ะ NONE.Return Value: HONE;UsedReg ะ hi,de,a;Call Sub ะ none
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Id b,3Id c.Offhinit..tsacl:push becall prg.tsac
P O P bed jnz init tsaclret

Chk.Dev: îCheck Device Number to MPUîDescription Send Device Number to CPUîParameter None-.Return Value Con ten t in Wr _ c bu f f;Used Reg H L > A;Call Sub none
Id hi, w r .ebu f fId de, temp.cbuffId a,(hi) ;Read byte countinc hi îPoint to first command

C P 0jp 2 .chkdev'lId b.oId c»aldirId hi .temp..cbuffId de,wr_cbuff+l+3id b.oId c.aldir
chkdevlะ Id hl,wr..cbuff+l

Add ...พr.„Cbu f f . DEV...NUM
Add.. Wr’’Cbuff Null
Add ...Wr ....Cbuff Null
inc_ be
inc_index wr.index
Set... ReqId a.o
ret

SetTSAC ะ ;Set T irne slot Assigner Circuit 
îDescription ะ Set -both tx./rx timeslot (OOh)
; -only Tx ( 40 h )
; -'Only Rx ceoh)
;Parameter ะ 30h. XV. h, yy h XV1=รร!
; yy-Tร# or C TSAC Command
;Return Value: B-> l=Sucess / 0=Timeout
ะบรed Reg ะ a, b-ะ. hi
;Call Sub ะ Prg_TSAC

Id hi .(Rd.index) îCofnrnand
inc hi
Id a,', hi) .••ร*ร I*
Id b.a îB <- SSI* (0-7)
inc hi
Id a.(hi) îTSAC command *■ T s*
Id c.a ;C<- T SAC corn -f TS*
call prg.Tsac

Î inc... index rd... index
Id a.o
ret

Set.PCMะ ;Set Tx/Rx PCM line
îDescription ะ Set -only Tx 
; ■‘Only ftx
; Parameter ะ 31h..xxh.yyh OOxxOOOOh xx«00-> both
; xx=01~> tx
; xx=iO—> rx
; yy=data ootttrrr
îRetürn Value: none
îüsed Reg ะ a,bc>hl
îCall รนb none

ld h i, (Rd_Index)
inc hi
ld a .(h i) ; xxOCOOOOh x».=0O->Both

î xx=01->tx
; xx=10->rx

and OfOh ;If a=0 then Tx
C P 01000000b : if  Zero -> Tx
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inc deinc hïd jnz anallRET
end f
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listnlist
DPI-Operator Console Inter fee ห๐duleNameDescription OPI002.SPC OPI hain Control Program; Version : 1.0 ; Description :; Date ะ 3 Dec 1990 ; Last Edit ะ 24 January 1991

ROM equ 0 :Rom start addressRAM equ 200Qh •Ram start address
PS2S5 equ 90 เา Port 3255PS2S3 EQU60h
P32S3C0 EQUP3253P82S3C1 EQUP8253-rlP3253C2 EQUP82ร3t2PS253CMD EQUP8253+3
P32S5A equ P3255PS255B equ F’02S5+1P32S5C equ P82S5*2P82SSCMD equ PS255+3
P32S1CMD equ IPS2 ธ 1 equ 0
PTSAC cs equ P32S5A Port Chip selectPTSAC.01 equ P3255C Port Data inputPTSAC CTS equ PS255C Port CIsar to send
MAX. COMMAND equ 240 Maximum command
CPI Dev ...Hum equ OAh TSI device numberDev.Nurn equ OPI.Dev NumChk .Gev equ 20h Check device number.Set TSAC equ 30 h Set T5AC.Set PCM equ 31h •Set PCM*OF’I..ONH equ 41h OPI onhook...DPI .OFFH equ 42h OPI offheokOPI FL equ 43h DPI Flashop: .dial equ 44 h CPI Dial NumberDPI .ENR equ 3?h OPI Enable Ring
Qpi'o isR equ 38h OPI Disable Ring

lop l. CNL equ 4?h OPI Ring CnacelJjPl’.HOLD equ OAOh OPI Hold_MOD.. FAIL equ 2Sh Ftodule #.*.*. absent.
; OPI-GPC command
ROFF.CQOE: equ 30h Ring off code
RON.. CODE ะ equ 38,h Ring ๐ก cedeDIAL. CODE: equ 40h Oial codeHOLD.CODE: equ OaOh Hold codeDN. HOOK... CODE ะ equ 50h Onhook codeOFF.. HClOK.. CODE equ SSh Off hook codeFLASH.. CODE: equ 60h Flash codeCANCEL., CODE: equ ObOh Cancel code

Inteface to MPU
INF H OUTinf.hIin inf. DATA

equ OAH equ 09H equ OBH
I/O HANDSHAKE < INPUT> SIGNAL

PM EN REQ.ACK RST PM ; <OUTPUT>
£ £ £  V REQRST„CNT

VALUE equ 02H equ Q4H equ OSH BIT# equ o equ 1 equ 2 equ 3

;MF-J Inteface Handshake output ;MPU Inteface Handshake inpun ;r1PU Inteface Data

PM enable SIT 1Request acknowledge BIT 2 Reset PM BIT 3
;Nak-Ack - >data correct; SIT o;Data ready BIT 1;Request from PM - BIT 2;Reset inteface address counter BIT 3



COI STATE
îONHOOK ST equ 0;RINGDET.ST equ 1;ÛFFHOOK ST equ 2; FLASH . ST equ 3îDIALON ST equ 4iDIALOFF ST equ c;DINTER. ST equ 6
; ASCII Control code
NULL equ 00H ;NULLACK equ 06H ะ?)ckH AK equ 15H :Nak

FILE CPI002 o.îrc
; START MAIN PROIRAM

or 3 ld di irn lddjnz JD
int.service 
org iOOh

; Interrupt service ma.cro

MAIN: MAINîDescripTion ะ Main ProgramะParameter ะ none;Return Value: noneะUsed Reg ะ none;Call Sub ะ
call in it .ho ^Initialize handshakecall clear buff ;Clear command buffercall mittspcrn *call in it.’8255 ;initialne 32SE.call init 3253call init..0251eirnainl ะ Inal tcall AH L CPC ; Ana1/ze Command Send frctn ÜPCcall EXEC. COM ะExecute command send from MPUj r rnainl

“ " ร , ,  CP.OOi .1.. ,cะรervice Function filefile 0PI0022.src ; Service Function filefile 0PI0O23.src
ÜPI-OPC convert Table

ROMSP,stk.pt ;Set stack pointer
น
MAIN

:BIOS MACRO FILE

TBL. LEN OPI'TBL:
OPC..TBL:

equdefodefbdefbdefb
OPI ...DISP,. OPI. ..ENR,..OPI.DIAL. ...OPI CNH 1 .CPI _OFFH ..OPI... FL,.OPI ..HOLD, CPI... CN L ROFF. CODE, RON ..CODE .DIAL JIOOE. ON. .HOOK ...CODE OFF... HOOK... COO E, F LASH... CODE .HOLD.. CODE. CANCEL. CODE

; Constant value; pcm, ts , tcne ts table
pcrn_.std ะ defb OOOOlOOlb ;PCM#1
ts ...std ะ defb Of f h
ะ Define value

org RAMH. IN .ADO: defs 1H~OUT„AOO : def3 1
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MUX... ADO: defs 2REQ...ADO: defs 1Wft... Index: defsRd...Index: defs 2RX.DUFF defs 0
..pern defs 1 ะpern line addressts_.table: defs 1
; Command Suffer

or g 2S00hRD.CBUFF : defs max„. commandor g 2600 hWR.. CBUFF: defs max., commandorg 2700htemp.cbuf f defs max... command
; Timeslot interchange location

org ram+lfffhstk_ pt: defs 1end end



OPI-Operator Console Interface Module Name ะ OP1002... o. SRCDescription ะ Bios Macro Version ะ 1.0Description ะ - Macro initialize interrupt service r•วนtine - Macro support communicate with MPUDate ะLast Edit ะ 24 January 199:).
Int... service Macro;Oescription Interrupt service routine- Service all interruptP̂arameter noneiReturn Value none;Used Reg allะCall' Sub none
RST2B: org 23H

1 etiRST30: org " 30HretiRST3Sะ org 3'3ti ; Service communicationd iJp Comm serviceÎ etiNMI : org 66H ; Scan 3: analysis SSI statusjp NMI„ ServiceretnendM
Reset. Cnt MacroiDescription Reset counter in rFU-PPU inter face;Par arrêter none;Return Value none;Used Fees hi,b,a;Cal 1 Sub none

Id hl»H. out_ADDres RST ...CNT. ( hi )out c INF..H... out ) ,aId b.OAH -.20 MICROS ECd jnz tset RST.CNT.aout ( INF...H...out) .a
Id c hi 1 aendM

Dis... H. out Macro #H,..out;Description Disable h._out;Parameter Handshake signal number; Return Value none;Used Reg hi,a;Call Sub none
Id hi ,H..out. ADOset ♦ H.out.c hi)Id a,(hi)out (INF..H.out),aendM

En... H... out Macro #H...out;Oescription ะEnable h our.; Parameter :Handshake signal number; Return Value: none;Used Reg ะhi, aîCall Sub none
Id hi,H .out. ADDres #H .out,(hi)Id a,(hi)outendM ( INF...H_..out) ,a

Wr.Inf Macro;Description ะCopy c Buff fromPPU to MPU;Pararneter ะnone;Return Value: none;ษsed Reg ะa,b,hi
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:ca11 ÛCCAt̂  INP 1IdIdinc♦พFl.INF... 1 ะ Id out inc djnz endM

hl.WR.CBUFF b, ( hi )
a,(hi)i INF DATA).a hi
♦WR..INF .1

โ Byte ...count
; add orie byte for Byte .count

Add. Wi .Cbuff ;Oe$cription ;Parameter ะ '.Return Value: -.Used Reg ;Cail Sub Id Id inc endM

Macro #dataAdd a data to Mr ccvff ♦ •data none a,hi none a>♦ DATA ( hi ) ,a hi
Clr ..Cbuff Macro (rebuff;Oeicripticn ะClear Command ruffe-;Parameter ะ ♦ cbuff; Return Value: none;Used Reg ะ a.b.hi•.Call รนb ะnoneLOCAL ♦ นId hi,♦ ceufpId b.MAX ...COMhAHOixo r a♦ น: Id (hi ),ainc hid jnr ♦ LIendM
Set.Req Macro-.Description ะ Activate Request Signal;Pararne-ter ะ none;Return Value: none;Used Reg ะ a;Call Sub En.h outId a ,ACKId c Rep.add ),aEn H out. REQendM
Inc_. index Macro ♦ index;Description ะ Increment rd index ว.-' Wr _ind;Pararneter : ♦ index;Return Value: none;Uaed Reg ะ hi;Call Sub nonepush hiId hi,(♦ index)inc hiinc hiinc hiId (♦ index.), hipop hiendM
inc.BC MacroiDescription ะ Increment Byte count;Parameter ะ none;Return Value: ท«วกe;Used Rea ะ hi;Call รนช ะ noneId a.Cwr couff)add a.3Id (wr.cbuff ),aendM



OP I-Operator NameDescriptionVersionDescription
Console Interrface Module ะ 0PI002_.1.SRC ะ BIOS, Service Function ะ 1.0ะ - Program tsac- Clear command index- Convert form ts/pcrn -> tsi-aodDate ะLast Edit ะ 24 January 1991

Prg.TSAC: ; Program Time Slot Assigner Circuitîüescripticท ะ Shift 8 bit Command to TSAC ;Parameter ะ B=SSI# CO-7), c=ะ'Tsac command ; Return Value: ร - > l=Sucess / 0=T irneout;Used Reg ะ a,be;Call Sub ะ ทเวทe
pushincsstsacs: Id - sstsaciะ rica djnz out Id id rlc rlcsstsac2: Id or out dec

L
sstsac 1 ( PTSAC.csi.a
b!oSh

p^C.DD.a
nop»nopout
r lcdjnzIdsstsac3 ะ dec jp in bit jp pop Id jpsstsac.to:Idadd.wrpopIdId

(PrSAC.DI ) ,a
ร'3 tsac 2b,cbz . S3 tsac . toa, (PTSAC..CTS) 4,anz,sstsacS
beb, 1sstsac_ e
hi,(wr _index) ebuf f ...MOD. FAIL
Chi).a

inc.seinc_..index wr index set req Id b.osstsac_.e: Id a.oout (PTSAC.CS).alet

;6 = (0-7) .increment b before use
ะSet cs

ะทน ท01;send data to tort c low
;send data to port c hi

;If b>256 Time 'Out
;CTS
jSuccess

Prg... TSAC: Program Time รlot Assigner CircuitDescription ะShift 3 bit Ccmmand to TSACParameter ะB=รSI* (0-7). C=Tsac commandReturnValue: B-> l=Sucess / 0=TimeoutUsed Reg ะ a, beCall Sub ะ none
inc b ;B = CO-7) » increment b before usestsacs Id a_,80hstsacl rlcadjnz stsaclout (PTSAC.CS).a ;Set CSId a.cId b.QShrlc crlc cstsac2 Id a,cor Ofdh :illl 1101out (PTSAC,DI),a ;send data to port c lowdec a



; out (PTSAC.pl),a ะsend data to port c hi; r lc c; djnz stsac2Id b,0;stsac3: inc b; jp 1 ,stsac ..to ;If b>256 Time out; in ร V ( F’TSAC _ CTS ); and lOh ;CTSjp nz.,stsac3: Id b,l ;Successะ jp stsac... e;stsac.to: Id b,0;stsac_ e : Id a*0; out (PTSAC. CS) ,a; ret
Clr...wr.. index: Clear write Index;Description Clear write Indexparameter none;Return Value none;Used Reg a, hi;Call Sub none

id hi ,wr cfcuf f+1Id (Wr index),hiId a,0Id ( wr..cbuf f )»aret
Clr„rd... index: Clear read Index;Description Clear read .Indexparameter none;Return Value none;tlsed Reg hi;Cail Sub none

id hi ,rd ctuf f rlId (Rd.. index)* hiret
Cnv.TS: Convert timeslot;Deicription Convert format ta/pcm to tsi addparameter B=ts* X c=ะPCM*;Return Value a=TSI ACC;Used Reg A,ECîCall 'Sub None

id a.osla aala asla aor cret
ENDF



CiPI-Operator Console Interface Module Name ะ 0PI002 2.SRCDescription ะ Service Function- Execute command- NMI Service- Commuication service- Initialize; Version ะ Date ; Last Edit
ะ 1.0
ะ 24 January 19*91Ex ec com ะ ; Exec command;Oescription ะ Execute commandwhich sent from MPUโParameter ก one;Return Value: none;Used Reg ะ a, Sc. hi;Cal 1 Sub ะ Chk dev.Cli tsi>c tone, Ex... ts, Test

diId hi, rd „cbuf f ;Read bvte ccun tId a,(hl )CP 0 โ! f byte count euual 0 then REjp I,execeeId b,a ไ else do until last commandme hiId 1 rd. index),hi โRead index first commandexecl: Id hl.Crd index)push beId a,(hi ) ;Read commandCP ,chk ..dev ;Ch«eck Device Nurnbe»call z,chk.devCP ...set . pern ;Set PCMcall ะ.set pemCP ... set_ tsac ;Set TSACcall z.set tsacCP opi dial •.Set 7 Segment Displaycall z.opi.dialCP 0JP z , execl’push hiId hi,opi tbl+tbl.len-lId de, ope... tbl+tol_.len-lId b.tbl Lenexelะ cp (hi)jp z,exe2dec hidec ded jnz exelpop hipush hicall command errpop hijp exe3exe2 ะ pop hiinc hiId a,(de)and llinooobId b,aId a,(hi )or bId c,asendopc:in a.(p8251cmd)bit o.ajp z «sendopcId a,cout (PS251 ),aexe3: CP 0jp z , execl*call otherpop bejp execeexec2: inc ..index rd_..index ;Go to next commandpop bedec bdec b ;Decrement loop counterd jnz execl ;Repeat until Last commandexece: Id hl.rd ebuff ;Set rd.index to first command



2 7 9 - 2 8 0

ldIdldexece*?: El 
t et.

C rd._ index), hl 
(hl).a

NMI._Set vice: : Hon naskable Interrupt service routine;Description ะ Scan OPC;Parameter ะnone;Return Value: none.Used Res ะ all;Cali Sub ะ 1 กC . en r,2. ajn 1 _ torte
exxex af ,af ’push ixpjsn iydical 1 SCFN.CPi: 2pop ivPCP ixex af,afrexxeiretn

Comm., servi ce : ะ Comrnunnication service routine D̂escription ะ Communication routine ; - communicate aith MFUîParameter ะ h_in,h._oนt ;Return Value: content in c. Buff;UsedPeg none•Call Sub none; exx ;Save O id contentex sf,af*
in a. ( INF ..«f. in ; ;Check RcQ AC K before check modeand REQ.AO. mask for REQ..ACKIf a=0 then R£Q„ACK active
CP OOH After compare with Zero
JP ni ,RD If not ZERO then NO REQ.ACK ,QCto rdld a, (REQ.ADO ) Check Request Flag
CP ACK. I f ACK ttren Request to Send data
JP ก 1 ,NR. HW If ท๐ Request then No..read , No. tor ite Write command to 1 กtefaceWR: WR. IMF Ccxnmand wr ite completeld a. N AK Clear request flagld (REQ_ ACO) ,3Dis _H_Oit PEQ Disable request SignalEn_H..Out DATA FSV Enable < i3 .^ _ jô v signalcall clr. wr index Clear wr . index .clear byte count
JP comms e ;Read oxrmand from interfaceRD: ld hl.FC’.CBUFFin a.i INF. DATAI Read Byte countid (hl I,ald b 1 ainc hlพว..1: in a,( INF DATA) ;Read Command/'Datald ( hl1 .ainc hld jnz RD..1 ะRepeat Until Byte count=0RD E: En H ..Out C*TA_RDV Enab] e OAT A kDYcall cl r _rd . .index ;Clear rd.index
jp comms_.e No read ,Ho writeHR... HW: ld hl ,Wft_.C8UFF ;This Case -> F:EQ. ACK - activeADO. WRC8UFF 3 ; but NO REQUESTADD~ WR.CBUFF HULLACO WRCBUFF HULLACO WP.C8UFF HULLEn_H.Out DATA. FÛVcorrrns..a:Dis. H. Dut DATA...FOŸld hi ,WR_CBUFF*1ld (Wr_Index)*hild hl ,rd_.Cbuf f *1 ;Skip Byte countld (Rd_index).hl
call exec. oern
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SET..REQ Id a.oIdanlopce:
r it

CRX .SUFFI .a

Command.. ERR :; Denser l pt1 OTi ;Par ameter ;Return Value ;Used Reg ;Call Sub

: Command error ะ Command error none none none delay
callret delay

Init 82SS: ;Oescr iption ะParameter ;Return Value ;Used Reg ;Call Sub

init ©255 Set up 02 ร'ร none none
none

IdoutcutIdret
a ,ooh น-r .ะgr am ร-2ร-ร 
C PS255CMD ) * a (P82S5CMD ) . a a,0

in it...tspcm: •Descr iptioก ;Pat ameter ;Return Value ;Used Reg ;Call Sub

In it TS/PCM Initialize PCM/Hr SAC none none
PRa rSAC

ididIdId๐น’’. out id out Id Id Id all ' St

a,(ts. std )(ts... table), a a, ( pern std )( . pern ), a(PS2S5b),a ;Set p: ๓ line to default i P82S5b),a a.c ..pern)(PS2SS8),a ;Set pdm to default value hi,ts.table
c.(bl) ; c - > T ร-*PI'S., tsac

init hs:; Descr iption ะParameter ;Return Value ; ษBed Reg ;Cail Sub

Initialize Handsbiâke initialize handshake none none
none

IdoutidIdIdret

a.Offh idea.- Hanc-anake output ( INF...H .OUT),a(H...OUT...ADD), a ; CL ear riandeinake cutp».i t Status flag 
(REQ AOO ).a ;Clear Peuuest flag

clear..buff ะ -.Description ;Parameter .Return Value ะบรed Reg iCall รนช

Clear bufferClear wr..cbuff. rd.cbuffnonenonenonemacro clear, cuff, clr.rd.index. cir . wr ..index
clr.cbuff rd.ctuff clr.cbuff wr. cbuff call c1r r d indexcallret clr.wr... index

in it. 8253: ; ;Description ะ Program 8253Program 3253 as Sit rate gen
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;Parameter NONE; Return Value NONEไ Used Reg a;Cali Sub ท one
Id a. 37hout ( P8253cmd ) , acall delayId 0,8out ( PS2S3C0 ). acall delayId a. 0 'out iF-82S3cS).acal 1 delayret

in it-. 825-1 ะ Ft’ograrn 8281ะOescr iption•♦ Parameter «One; Return Value __ Newsะ'-)ร©•ว F;eg 3.Call Sub •า one
1Ô a 0out (F-S'-Slcmdf.acall deiavout ( F-82Slcnd ;, acal 1 delayout (P82Slcmd),acall delayId a.40hout < P'8'25 icffld ). acall delayId a ,ôehOUT c Pc:28i end t , a.call delayId a,371"iout ( p$25icfnc ). aId a, GId t fix. .SJff J. aret

delay: DELAY; OescrIption Ce layะ Par arnexer none.Return Value noneะ'-.*ร©d F.-eg b:Call S-J 0 ก one
id b.od jn 2 $ret
end f



; OPI—Operator Console Interface nodule; Har.ie ะ DP1002.. p-'SRCDescription ะ Service Function- opi. dial ,chk .dev, other; 'Version ะ 1.0ไ Description; Date; Last edit ะ 1A January J.091
Chk.Dev ะ ; Check Device Number to ilRj(Description ะ Send Device Humber to t-1PU;Parameter ะ None;Return Value: Content'in Wr cbu f f;Used Peg HL, A(Call U j b  ะ ก one

id nl.wr . .ctuffid de.temp. chuffId a.(hi) ;Pead ะ--re •ะ»:'unti nc hi ;Point to first commandCP 0
J p I . Chkoev )Id b. 0id c, รIdirid hi. temp ecu ffId de,wr ..ebuf f-t-i+3id b .0Id c,aIdirchkdevl: Id hi,Mr ebuff-tiAdd Wr.cto f f osv HUMAdd Wr .Cbuff NullAdd Wr.cbuff Nui Ime beinc index. พ.” . index Set- Req Id a ,0ret

Set.TSAC: I Set Time Slot Assigner CircuitDescription ะ Set -both tx/rx timeslot (COh)-only Tx (งOh)-On 1 / Rx. ( ะ?Oh )Parameter ะ 30h, XX h, vyh XX=SSIyy=T3* Gi- '. TSAC Command ) Return Value: B - >  i=Sucess /  0=TimeoutUsed Reg ะ a, bo, hi Call Sub ะ Prg. TSAC
Id hi,c Rd. index) ; Commandinc hiid a, (hi) ;SSI#id b.a ;ร SSI# ; 0-7 )inc hiid a,(hi) ;TSAC command ‘- โร*Id c.a ;CV- 7 SAC com + TS*call prg. Tsac; me index. i d., indexid a.or et

Set. .PCM: :.Set Tx/ rx PCM line; Description Set -only Tx; -Only Rx'.Parameter ะ 3 i h, XX h, yv h .xxOGQOOC h XX =*»  - both; XX=01-- t.v.; XX=10- • r X.: yy=data 0011 1 r r r; Return Value: none(Used F:e-g ะ a,be.hi;Cali Suo ะ none
Id hi,(Pd.Index)inc hiId a,(.hi) : xx.CCOOOOh xx=0>- '6otl; xx=01->tx; xx=10—>rx.and Of-Oh (If a=0 then Tx.
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both: spcmtx ะ

spcmrx:

spcsn2:

CP OlOOCOOOb :if Zero T.xjr z , spcmtxCP 10000000b ;if zero -> Rxjr z.spcmrxId 4. (hi)jr Spcrn2Id a, 1. ก i ) ; OOOGOttth ->ฑand r lea r lea. r ica
OOOOOillb

Id b.a ; OOtttOOOhId a, ( pern ) OOxxxr r r hand 07h ; «>00001 lihor b ะ oot-ttr n h ->Ajr spendId a,( hi ) : 000iOr r r harid 07h ไ 00000 111 hId b.a ะ COOOOrrrhid 4,1. ..pern) : oot t t.x.x.x hand con 1000b ; OOlllCOOhor b ะ cotttrrrhid ( pan 1.3out (P32SSB) ,3inc. inde.v. . rd..indexid r et a,0
CPI DIAL: ;;Oescr Ipti. วท ะ St TParameter ะ;Keturก Value:ะ L>sed Reg โ;Cail Sub ะ

? Segment •ะ-ท OPC

id hi . ( Rd. in de.inc hiId a,«. hi )id b.ainc hiId a,(hi)id •ะ, aId a,DIAL. CODEor bId d » acall de lav-cal 1 del aycall delay
in a.( pi325icmdbit 0 » a .Jp z , t.x fid a,0out CRS2SI ) .acall delaycal 1 de lav-call delay
in a. ( pEr2 ร landbit 0,aJP z , txsId a.ccut ( PS"2Si ) , aIdret a,0

; CcflYi ก»?. ก d
ะ«วPI*•ระ OF’It (0-7/

DIGIT

OTHER:;OeecrlPticn ;Parameter :Return Value ;Used Reg :Cali Sub

OTHERS-end 'jnrecoqnue command back to MPU cTEST ) noneก «วท e hi ,de, oc set...red

๐1:

fxish deId hi .(พr. index)add พr ebuff 6hId de,(rd_.cbuff )Id b.6Id a,(de)Id (hi ),a
%



2 8 5

djnz ๐1
INC. INDEX wr. index set. re'ใ POP deret
endf
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list a,e ก 1 i St- rn
; DCI-Oata Carช Intel face; Name ะ CCI001.SPCโ Description ะ DCI-Data cอ๓๓นกication Control Program; Version ะ 1.0; Date ะ 3 Dec 1990; Last edit ะ 24 January 15-31
ROM equ 0 ;R.orn start addressRAh equ 2000h ;Ram start, address
PS-255 equ ®0h พ*or t 82SSFS253' EQU 80hPNMI ECO OFH
P82S3CO EQU R32S3 ะ3253 Channel 1PS2S3C1 ECO P32S3-M ;8253 Channel 2P82S3C2 ecu *3253*2 ไ32S3 Channel 3P0253CMD ECO PS253+3 ะ®!'53 Command
P3235A equ pi3255P8255E: equ P8255-*!PS2S5C equ P32S5+2PS25SCMD equ P82S5+3
ASYO..COMM equ 1 ;32S เ CommandASYO..DATA equ 0 ;ร251 DataASY1 COMM equ- 3 ;325i CommandASY1. DATA equ 2 ;8251 Data
PPCMO..WR equ 4 ;PCM WR/PD CO.-1PPCMO FiD equ 5PPCM1 WR equ รPPCM1..RD equ ?
PTSAC. cs equ PS255A พ*วr t Chip selectPT5AC DI equ P32S5C -Port Data inputPTSAC"c ns equ 1*52 S31 พ*ว r t Clear to send
MAX COMhAND equ 240 ; Max i เ กน m c งผผan d
.DC I .. Dev.. Hum equ OSh ;TSI device numberDev . Nurn equ DCI Dev' Mum...Chk.Dev equ 20n ; Check device number command. Set, TSAC equ 30h ;Set TSACSet .. PCM equ 3Lท ;Set PCMI MOD," FAIL equ 26h ;Module ♦ xx absent

time ...i equ ส %%Y. ;32S3 time const low bittime, h equ 0 ะ;8253 time const hi bit
; Inteface to MPU
INF...H JXT equ OAH ;MPU Inte face Handshake ou tpuINF H IN equ 09H ะ MPU Inteface Handshake inputIN F ".DATA equ 'วBH ;f-tpu In te face Oats

I/O HANDSHAKE SIGNAL < INPUT-'
PM..EN REQ ACK RST..PM<OUTPUTs NAK. ACK.DATA... ROY REQRST..CNT

VALUE equ 02H equ 04H equ '}3H BIT # equ 0 equ 1 equ 2 equ 3

;PM ensable ©IT 1 ; Request aĉ Tiowledge BIT 2 ; Reset Ph BIT 3
;Nak-Ack - 'data cor rect ;;Data readyR̂equest from PM;Reset inteface address count

; ASCII Control code
NULL equ 00H ;NULLACK equ 06H ;AckNAK. equ 1SH ;Hak

FILE DCI00i_0.src ;รแวร MACRO FILE

SET 0 BIT 1 BIT 2 BIT 3



START MAIN PROGRAM
org ROMId 3P, stk_.pt ะSet stack pointerxor acpiout fPWI-lIKadiim 1Id b»0d jnz •รÛP MAIN
int.service โInterrupt service macro
org 1*00 h

MAIN ะ ะMAIN:Descr iption ะnain Program;Rar sine ter : none;Return Value» none;Used Reg ; none-;Call Sub ะ
cal l mit r,s ^Initialize brands hakecall clear., buff r.c 1 eat command bน ffercall in it .tsperncall in it. 82S5 îinitialize S255call ini t._ร253call init*„3251cal 1 set. Hilleimain1: fiaitcall exec. .corn ; Execute command send fromjr maim

ะ.Bios filefils CCI 001 .1. arc;Service Function filefi Is CCIOOi 2 .srcrService Function filefils Di 1 0 0 1 .3.src
Constant valuepern » ts , tone ts table

peril..std: defb OOOlûOlOb ;PCM*2
ts ...std ะ oefb Offh.Offh
; Define value

org RAMH._IN .ADD: defs 1H OUT ACO: dels 1MUX.ADO: defs 2R6Q ..ADD: defs iWR_. Index: defs 2Rd ' Index.: defs 2ledont defs 1ledstu defs 1nmi.stu defs 1
_.pcm defs 1 ;pcm line addressts. table: defs 2
; Command Buffer

org 2SOOhRD..CBUFF: defs max.. commandorg 2600 hWR...CBUFF: defs max... commandorg 2700htemp...cbuf f defs max.... command
Timeslot interchange location

stk_.pt : ergdeft rarn+ifffh 1
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DCI-Data Communication Interface Module Name ะ CCI00i. o.SRCDescription ะ Bios MacroVersion ะ 1.0Description ะ - Macro initialize interrupt service routine - Macro support communicate with MPUDate ะLast Edit ะ 24 January 1991
Int service MacroะDescription ะ Interrupt service routine ; ะ - Service all interrupt;Parameter ะ none; Return Value: none;Used Reg all;Cali Sub ท•วก e
RST 29 ะ org 2ะ3แร etiFST3C: or g - 30Hret iRST33ะ org 3SH ; Service cCfl»ทนท icationdiJp Ccrnm servicer etiHMI: org S6H ะ Scan & analysis SSI statusjp NMl. Serviceretnendh
Reset . Cnt Macro;Oescription ะReset counter inMPU-PPU inter face'.Par ameter ะnone; Return Value: none;Used Reg : hi >b.a;Call Sub none

Id hi ,H._out.. ADC'res RST CNT,(hi)out ( INF H. out ) , aId b.OAH :20 m reposéedjnz Îset RSI. CNโ,aout ( INF H out),aId chi),aendh
Dis ...H...out macro *H out;Description ะDisable h cut;Parameter ะHandsl»ake signal number; Return Value: none:Ussed .Reg ะhi, cl.;Call Sub ะnone

id hl.H.out.ACOset #H out., ( hiid a.Chi )out c INF. H.out.Kaendh
En. .ฯ..out Macro outdescription ะenable b .outParameter ะHandshake signal numberR̂eturn Value: none; ษsed Reg ะhi, a;Call Sub ะก«วกe

Id hi ,H. out ADOres 1 out,(hi)Id a,Chi)out ( INF.H_.out ) .aendM
Wr Inf Macro;Description :Copy c_6uff fromPPU to MPU;Parameter ะnone;Return Value: noneะษรed Reg ะa,b,hl
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:Call Sub ;LOCAL *WR..INF_.lId hi .Lfi.eeUFF ; Byte ...countId b.(hl)inc b ; add one byte1 ะ Id a, Chi 1out (INF.GATA).รinc hiป้ jnz ♦WR INF 1endri
Add.Wr.Cbuf f riacro fcdata;Description Add a data to wr.ctuffparameter ♦ data;Return Value: ก orie;Used Reo. a. hiiCali Sub noneId a.♦ DATAId t hi ) ,ainc hiendri
Clr.Cbuf f riacr o #Cbuff;DescrietiCTi Clear Command tufferparameter ♦ ebuff;Return Value: none;Used Reg ะ a.b,hl;Call Sub noneLOCAL ♦ LIId hi. ♦ CeUrFId D,hAX COrt«Nt>lxor a*L1: Id (hlj.ainc hid jnz ♦ LIendti
Set.. Req haci ๐description ะActivate Request signal;Par ameter ะnone; Re turn Value: none;Used Reg : aiCall Sub ะ ชิภ ...h. outId a, AO.Id ( Req. add ). aEn H out REQendM
Inc... index hacro ♦ index.;Oescription Increment rd.index or wr_1 ก;Pararneter ะ ♦ index;Return Value: none;Used Reg ะ hi-.Call Sub nonepush hiId hi,i ♦ index)inc hiinc hiinc hiId (t indexj, hipop hiendM
Inc. EC MacroiDescription ะ Inc refirent Byte count;Parameter ะ none-.Return Value: noneะ»Jsed Reg ะ hi;Cail Suo ะnoneId a,(wr.. couff )add a ,3Id (wr...couff),aendM

f o r 8vce count

endF



; CCI-Data Communication Interface hodule ; Name ะ oc I0C1 l.SRC ; Description ะ BIOS, Service Function ; Version ะ 1.0 ; Description ะ - Program tsac ; - Clear command index ; Date ะ ; Last Edit : 24 January 19*31
prg.TSAC: ; Program Time Slot Assigner Circuit;Description ะShift 8 bit Command to TSAC; Parameter ะS='3SIi  CO-7), c=ะ'Tsac commandะReturn Value: ร--» l=Sucess /  0=Timeout;'Jsed Peg ะ a ,bc;Call Sub ะ none

push tcinc ช ;ร รุ (0-7/ .increment b bef'sstsacs : 1 d a.SC’hsstsac1 ะ r leaช jnz sstaac1out (PTSAC CSi.a :Set csId a.cId b, 0*3 hrlc crlc csstsac2: Id a.c.or Ofdh a m  1 1 0 1out cPTSAC .01 ) .a -.send data to port c lowdec anopnopcu t (PTSAC. 01 }.a .-send data to port c hirlc cd jnz -is tsac 2Id b.osstsac3 : dec bjp z.sstsac to ;Ir b>2SS Time outin a,(PTSAC. CIS.'bit 4. a ;CTSJp nz.sstsacSpop beId b, 1 ; Successjp sst-sac... eestsac to:Id hi,(wr ..index)add.. wr..ebuff ..MOO. FAILpop beId a, bId (hi ) ,ainc.BCinc_. index wr.. indexset-... r eqId b.osstsac. e: Id a»0out (PTSAC CS),aret
Pro TSAC ะ ะProgram Time รlot Assigner CircuitDescription ะShift 8 bit Command to TSACParameter ะB=SSI# <0-7). C=Tsac commandReturn Value: ร-> l=Sucess/ 0=TimeoutUsed Fteg a.beCall Sub ะnone

inc b ;ร = (0-7) . increment b before usest-sacs: Id stsac1 : rlca a»80h
d jnz stsac 1cut (PT'SAC.CS ) .a ;Set csId a.cId b,08hrlc crlc cstsac2: Id a.cor Ofdh ; 11i1 1101out (PTSAC ...DI),3 ;send data to port c lowdec aout (PTSAC...01 ) .a ;send data to por t c hi
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rlc cd jnz 3tsac2Id b,0stsac3ะ inc bjp 1.stsac. to ะ!f b>256in a.CPTSAC CTS)and lOh ;CT-Îjp nz .stsac.’id b. i ะรนccessJp st.sacestsac. to: Id b,0stsac.e: Id a.oout (PTSAC CS),aret
Clr .wr.. index.: : :Description ไ Parameter ะ Return Value: Used Reg ะCall Sub ะ'

idIdIdidret

Clear write IndexClear write Indexnonenonea. hinone
hi ,wr ..cfcuf f*l ( พr._index)»hi a ,0(wr.. cbuff), a

Clr...rd...index: ; ;Description ะ ;Parameter ะ ;Return Value: ;Used Reg : ;Call Sub ะ

ClearClearnonenonehinone

read Index read Index.

IdId hi. rd. cbuff rl f Rd... index ). h i
EN DP
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; DCI-Data Communicati๐ท Interface noduleโ Name ะ 0CI0O12.SRC; Description ะ Service Functionไ - Execute command

; Version ; Date

- Nrll Service- Commuication service- Initialize ะ 1.0
; Last edit ะ 24 January 1991
Exec ...corn: ;Description Exec commandExecute command which sent from MPL‘Parameter ะ none Retu i ท Value: noneUseij Reg : a.bo,hi:Call รน๖ Chk dev.Clr. tsi ,c. tone, Ex T.s.r&st

diIdIdCP
idincIdexeci: IdpushIdcpcall
call
callCPjp

hi,rd cfcuff ;Reac 0>T,e ccurda, (hi j0 ; L f fcrxe cccn -, e-iual 0 trier. p£ z,execeeb, a ไ else CO rrti i last command hi( rd .index j, hi ะ Read index - first command hi, ( r d_ index > boa.(hi) ;Read command...chk.. devI , chk ...dev..set. p>cm
z  ,set...pern. set.tsacz.set tsac
ใ . Z c zpushcall hicommand. er rpop hiexec2: me index rd... index. ;Go to next C'XfïioPdpop bedecdecdjnzexece: Id id Id liexecee: El 

1 et

hb ไDecrement I coo counter execi ;Repeat until Last. command hl,rd..ccuff ;‘Set rd. index to first 'OOfljmand ( r ช...index),hi a ,0( hi ). a

NMI.. Service: : :Description : ;Pararneter ะ
Non Maskable Interrupt service routine Rece 1.ve/Tr ansnu t data From AEY1/ASY2 none".Return Value: ; ษsed Reg : ;Call Sub :
noneallinc ont2, ani tone

d Lpushpushpushpush
attodehixorcpl

PCMO.ASYO: (PNhl).a
inCPjr;*1*:*̂:*:

a. i RPCi-iC RC' ) Of f h
z .PCM1 . ASYl

out; ะ*:*ท*:*'.*. (Offh),a
P C M l^ r ( AS YQ.OAT A) .a

incpjr
a,(PRCMl RD) 
z,ASYO.PCMO



out (ASYl. DATA),aASYQPChO:in a,i ASYO COMrObit. 1 ,aId a,Offhjr z , NO... RXOin a. <; ASYO DATA ไ'no„rxOะ out. (PFCriO WRl.aASYL PCM1 ะin a. (ASYl CCrrijbit l.sId 3. Of Fhjr I .NO RX1.in a. ( ASYi ..DATA ไ'no.rxl: out t FR01l._WR},a
; Id a . ( LEDcn t .1; dec a; Id i i teen t ), a; CP •J; jp ' nz . i lez Id a. ( ledstu ไ': inc a; Id 11edstu), รไ out « 0 f f ! 1 ;, a; •วน t ( ASYO... DAT A ), a
lie: xor aout (PNril ),aPOP hipop depop ccpop ateiretn
Cornm... service: Commu ri ท 1 cat I on service routine; Descript ion ะCommuท i.catier, rCX!tine-- corn»กนทicax-e with MPUParameter : h.. นา, h เวนt;Return Value: content in C.Buff;Used ftê  ะnone;Call Sub ะ none

exx Save old contentex af.af■xor acplcut (PNrlD.a
in a, (TNF.H.in) Check RcQ .ACK before check modeand REQ ACK. iiask foi REQ. ACKIf a-0 then REQ. ACK. activecp OOH After compare with Zero
jp nz .RD If not- ZERO then NO REQ ACK Vgoto rtId a,(RED .ADD) Check Request FlagCP AO. If ACK thien Request to Send dataJp nz ,NR.NW IF no Request then No.read,No writeWrite command to intefaceWR: WR INF Command write completeId a.NAK Clear request flagId (REGI ..ADO),aDis.H.Out PEG Disable request signalEn_.H_.Out DATA. ROY Enable data.rdy signalcall clr ...wr ...index ;Clear wr ...index ,clear bvte countjp cornms e Read command fr‘ว»ท inter faceRD: Id hi, RD CE«JFFin a.(-INF.DATA) :Read Byte countId (hi),aId b,ainc hiRD..1: in a,(INF DATA) Read Command/DataId (hi),ainc hid jnz PD .1 Repeat Until Byte count=0RD._E: En...H_Out DATA... RDY Enable DATA RDYcal 1 clr ...rd ...index Clear rd_index
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NR..NW: Id hl,WR_C8UFF ACO_WR_C6UFF 3 FOCLWrIcBUFF NULL fcclwrLcbuff null ADoImfCcSUFF NULL &า.ริ_cนิt DATA...RDY

:No read .Ho write ; This Case -> REÛ..ACK = active? ะ t<Jt NO REQUEST

convns $ะDis HOut DATA.. ROYId hl.WR CBUFFrlId (Wr_Index),hi fId hi. rd _ctuf f ♦-1 ะ -Skip ร'/te 0วนทtId (Rd... index), hixor aout ÏFWD.aex af ,af’e xxeiRETTI
ะ ASY FOI: ;;Desc r Ipt-i.cn ะ;Paraj*neter•.Return Value;Used Reg;Call 'ะ•นอ

ret
Cornrnan ช... ERF: ะ ; Command er ror-.Descr1ption Command errer:Parameter none-.Return Value noneîUsed Reg none,*Call Sub delay

call delayret
imt_ ระรร: mit- 82ร5:Oescription Set up 32S5; Par arrêter none -;Return Value noneะษรed Reg a;Call รนo none

Id a , ooh -.Program o2SSout CPSl'SSCMOl.acut ( r32S.SCMD ), aId a ,0ret
init.tspcrn: In it TS/POI;Descrlpticn Initialize TS/PCM;Par ameter none;Return Value none;U©ed Reg a,be. hiTCall รนช pr 9 -tsac

Id a.cts atd )Id c cs.table) .aId a. c ts._std + i )Id (ts_table-rl).aId a, ( pcm.std )Id (_pan ) , aeu t CP32S5o),a ;รet pern line to defaultout ( P82SSb)-aId a, ( pern )cut (PS25SB).a vSet pem to default valueId hi ,ts .tableId ovQId c.(hl) : c -V TS4call p: g_ tsaccall delayir>c hiId b. 1Id c.(hl)call prg.tsac



init.hs: ;Descriptien ;Parameter ไReturn Value ;Used Reg ;Cali Sub

Initialize Handshake initialize handshake norie ก•วกe anone
Id out Id Id . Id Id Id Id cut ret

a.Offh ;C1ear Handshake output 
c  INF..H..OUT ) ,a(H .OUT .ADO ) .a ;Clear Handshake output Status fl a.nakcREQ..AOO.) .a .’Clear Request flag a.oc iedcn t ). a cledstu) ,a (Offh ) .a

clear..buf f 1 ;Description :Parameter ;Return Value ;C)3ed Reg ;Call Sub

Clear bufferClear wr.cbuff, rd.cbuffnonenonenonemacro clear cuff, clr rd. Index.> clr wr index
cir...cbuff rd.cbuff clr.cbuff wr....cbuffcallcallret

clr. rd ...index cl r.wr.. index
init._S253: ; ;Description ะ parameter ะ ;Return Value: ;Used Reg ะ ;Call Sub ะ

Program 8253Program 3253 as Baudrate gen.NONENONE
none

idoutcallIdcutcallIdoutcallret

a. 37 h(Po2S3cmd J.a delay a, time... 1 (P8253C0),a delay a, time... h (P8253c0 ),a delay
in it...8251 ะ ะ ’.Description ะ parameter îReturn Value: ;Used Reg ะ ;Call Sub ะ

Program 3251 Initialize ASY PORT NONE NONE anone
IdoutcalloutcalloutcallIdcutcallIdcutcallIdc<.lt

a.o(ASYO COMM).aร่เร 1. ,delay(ASYO. COMM..», adelaya,40h( ASYO. .COMM ), a
( ร  COMM),a de Lay
TaSYO . .COMM ). a

Idoutcallcutcallcutcall

(ASYl. COMM),a
(ASV1COMM),a
?^C 0N 1)..delay



Id a,4Gh๐น t (ASYl COW).acall delayId a. Sehout (ftSYl COW),acall delayId a,37hout ( ASY1. .COW >. aret
SET NHI: ; SET HMI;Descriptioท ะ Enable HHIparameter ะ none;Return Value: none;Used Reg ะ a;Call Sub ะ none

xor aout CPHMD.aret
delay: ; Delay;Description ะ Delay;Parameter ะ none;Return Value: none;Uæd Reg : b;Call รนช : none

id b,0d jnz รret
endf



DCI-Data Communicati ๐ก In-ter face Module Name ะ OCX0013.SRCDescription ะ Service Function- chk dev. set ...pern, set tsac .other Version ะ 1.0Date ะ•1 Last Edit : 24 January 1991
Chk Dev-: Check Device Number to '’บ;Description ะ Send Device Number to MPU; Parameter ะ None;Return Value: Content in Wr Cbuff;Used Reg ะ HL.A:Call Suo ะ none

Id hi.พr.ebu f fId de,temp cbuffId a,(hi ) ;Read byte countinc hi ;Point to first commandCP 0jp z.chkdevlId b.oIdIdir c.a
Id hi 1 ternp. ecu f fId de. wr ..c bu f f t-1+3Id b.oIdldir C.a

chkdevl: Id hi -wr ebuff+1Add.Wr Cbuff oev NLttAdd_Wr'cbuff NullAddl.Wr inc be...Cbuff Nuil
inc . index wr ..indexSet.RegIdret a.o

tet.TSAC: :Set Time Slot Assigner Circuit;Description ะ Set -both tx/rx timeslot (OOh;-only Tx. (40h)-«วท iy Rx. (SOhi; Parameter ะ 30h.xxh.yth XX=SSIrT~TSt or (TSAC Command);Return Value: B- ’ l=Sucess /  0=Tirneout;Used Reg ะ a. be. hi;Call Sub : Prg TSAC
Id hi.(Rd. index ; Commandinc hiId a.( hi ) ;SSI*Id b.a ;B <- SSI* (0-71inc hiId a.thll ;TSAC command * TSiId C.a ;C<- TSAC com t TS#cal 1 prg.Tsac; inc... index rd. indexIdret a.o

Set.PCh: :Set Tx/Rx PCJ-! line;0escription ะ Set -only Tx -Only Fix.; Parameter ะ 31 h, xx.h. yyh xx.OOOOOOh xx=00—> both x_x.=01-> tx xx=l<ว-> rx yy=data ootttrrr'.Return Value: none■ Used Reg ะ a, be, hi;Call Sub ะ none
Id hi,(Rd Index)inc hiId a,(nl ) xx.COOOOOh xx=0O- >6oth xx=01->tr. xx=10->rxand OfOh If a=0 then Txcp 01000000b i f Zero -> Tx



jr 2 ,spcrntxCP 10000000b :if zero ->jr 2 , spcinrxId a,(hi)both: jr Spcm2spcrntx: Id a,(hi) ; coooottthand rlca r lea
0000011 lb

rlcaId b,a OOtttOOOhId a, 1 . pern ) OOxxxr r r hand 0?h ; 000001iIn๐» b ; 00tt.tr rrhjr SPO ก2spcfnrx: Id a,(hi) : OOOlOrn hand 07 h ; 000001llhId 0.3 ; OOOOOrrrhId a, ( . pern ) ; oot 11XXX hand 00111000b ; OOlllOOOhor b ; «>วtttrrrhspool': Id ( pern ไ, aOU t (P325S8).a; inc. index rd. indexId a .0ret
OTHER: OTHER;Description Send บทrecognize command;Parametei' none; Re tor ก Value none(Used Reg hi,de,be(Call Sub set _req

push deId hi,(wr .index ;add. wr . couf f 6hId de,(rd ebuff)Id b ,6๐1: Id a,(de)Id (hi),ad jri2 ๐!
INC . INDEX wr._ index set..reqPOP deret
e.ndf

-.'•TX



ภาคผนวก ง
คำลังแสะดัวแปรท่ีใช้งานในาปรแกรมควบคุม 

ง -!  คำลังใช้ในการติดต่อระหว่างหน่วยควบคุมย่อยและหน่วยควบคุมหลัก

ระหว่างการทำงานจะมีการส่งคำลังไปมาระหว่างหน่วยควบคุมย่อยและหน่วยควบคุม 
หลัก คำลังนจะถูกส่งผ่านไปทางหน่วยเช่ือมใยงหน่วยควบคุม ลักษณะของคำลังท่ีใช้จะประ
กอบด้วยข้อมูลจำนวน 3 ไบต์ต่อ 1 ชุด ใดยไบต์แรกเป็นคำลัง ไบต์ท่ีสองและสามเป็นข้อมูล 
จำนวนคำลังท่ีรับส่งได้ใน 1 ครงคีอ 80 ชุด หรือ 240 ไบต์ คำลังเหล่านจะถูกเขียนลงใน 
หน่วยความจำร่วมท่ีมีอยู่ในหน่วยเ ช่ือมใยงหน่วยควบคุมส่วนท่ีอยู่กับหน่วยควบคุมหลัก คำลัง
เหล่านีถูกกำหนดไว้ใน Header f i l e  ช่ือว่า SSICMD.H ช่ืงแสดงไว้ในภาคผนวก ค

คำลังต่างๆ มีรายละเอียดดังต่อไปน
1. คำลังท่ัวไป ได้แก่คำลังท่ีจะต้องมีในหน่วยควบคุมย่อยทกหน่วยเพ่ือควบคุมการ 

ทำงานท่ัวไป
- _chk_dev (20h) ะ เป็นคำลังท่ีใช้สอบถามหมายเลขอุปกรณ
- _set_ tsac  (30h) ะ คำลังในการใปรแกรมการทำงานของ TSAC 

ไบต์แรกเป็นคำลัง ไบต์ท่ีสองเป็นหมายเลขมอดูล ไบต์ท่ีสามเป็นค่าท่ีจะใบรแกรม TSAC
- _set_pcm (31h) ะ เป็นคำลังในการใปรแกรมการใช้งานเลันสัญญาณร่วม

2. คำลังส่าหรับหน่วยเช่ือมใยงใทรศัพทํสายภายใน ได้แก่
-  _ ss i_ o ffh  ( 32h) ะ คำลังรายงานการยกหูใทรศัหท่ัสายภายในท่ีส่งมาจาก 

หน่วยควบคุมย่อยไปหน่วยควบคุมหลัก ไบต์แรกเป็นคำลัง ไบต์ท่ีสองเป็นหมายเลขมอดูล
- _ssi_onh ( 33h) ะ คำลังรายงานการวางหูใทรศัพท่ัสายภายในท่ีส่งมา 

จากหน่วยควบคุมย่อยไปหน่วยควบคุมหลัก ไบต์แรกเป็นคำลัง ไบต์ท่ีสอง เป็นหมายเลขมฝ็ดูล
- _ s s i_ f 1 (34h) ะ คำลังรายงานการแฟลชใทรศัหท่ัสายภายในท่ีส่งมา 

จากหน่วยควบคุมย่อยไปหน่วยควบคุมหลัก ไบต์แรกเป็นคำลัง ไบต์ท่ีสอง เป็นหมายเลขมอคูล
- _ssi_dp (35h) ะ คำลังรายงานการหมุนหมายเลขใทรศัพทํสายภายในท่ี 

ส่งมาจากหน่วยควบคุมย่อยไปหน่วยควบคุมหลัก ไบต์แรกเป็นคำลัง ไบต์ท่ีสองเป็นหมายเลขมอดูล
- _ssi_enr (37h) ะ คำลัง เป็ดสัญญาณกระด่ิงใทรศัพท่ัสายภายในท่ีส่งมา
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จากหน่วยควบคุมหราก 'เบตแรกเป็นคำฝัง ไบต่ท่ีสอง เป็นหมาย เ สขมอดูรา
- _ ss i_ d isr  (38h) ะ คำฝังปิดสัญญาปีเกระด่ิงไทรศัพท์สายภายวันท่ีส่งมา 

จากหน่วยควบคุมหฝัก ไบตแรกเบ็นคำรฝัง ไบต่ท่ีสองเป็นหมายเลขมอคูล
- _ s s i_ c lic k  (27h) ะ คำฝังปิดสัญญาปีเกระด่ิงไทรศัพท์สายภายไนฝัน  ๆ

หน๋ึงคร้ังท่ีส่งมาจากหน่วยควบคุมหลัก ไบต่แรกเป็นคำฝัง ไบตท่ีสองเป็นหมายเลขมอดูล
3. คำฝังส่าหรับหน่วยเช่ือมไยงไทรศัพท์สายภายนอก ได้แก่

-  _coi_onh (41h ) ะ คำฝังยกหูไทรศัพท์สายภายนอกท่ีส่งมาจากหน่วยควบ 
คุมหฝัก ไชตแรกเป็นคำฝัง ไบต่ท่ีสอง เป็นหมายเราขมอคูฝื

- _coi_offh  (42h) ะ คำฝังวางหูไทรศัพท์สายภายนอกท่ีส่งมาจากหน่วย 
ควบคุมหฝัก ไบต่แรกเป็นคำฝัง ไบตท่ีสองเป็นหมายเลขมอคูล

- _ c o i_ f1 (43h) ะ คำฝังแฬลชไทรศัพท์สายภายนอกท่ีส์งมาจากหน่วยควบ 
คุมหลัก ไบต่แรกเป็นคำส์ง ไปตท่ีสองเป็นหมายเลขมอคูถ

- _co i_ d ia l (44h) ะ คำฝังไห้ส่งพ้ลส่การหมุนหมายเลขไทรศัพท์สายภาย 
นอกท่ีส่งมาจากหน่วยควบคุมหลัก ไบต่แรกเป็นคำฝัง ไบตท่ีสองเป็นหมายเลขมอคูล ไบต่ท่ีสาม 
เป็นหมายเลขท่ีจะหมุน

- _coi_ring (45h) : รายงานการตรวจพบสัญญาปีเกระด่ิงของไทรศัพท์
สายภายนอกท่ีส่งไปยังหน่วยควบคุมหลัก ไบตแรกเป็นคำฝัง ไบตท่ีสองเป็นหมายเลขมอดูล

- _coi_rcnl (47h) ะ รายงานการตรวจพบการยกเลิกสัญญาปีเกระด่ิงของ 
ไทรศัพท์สายภายนอกท่ีส่งไปยังหน่วยควบคุมหลัก ไบตแรกเป็นคำฝัง ไบตท่ีสองเป็นหมายเลข 
มอลูล

_coi_drdy (46h) ะ รายงานการเสร็จสินการหมุนหมายเลขของไทร 
ศัพท์สายภายนอกท่ีส่งไปยังหน่วยควบคุมหลัก ไบตแรกเป็นคำฝัง ไบตท่ีสองเป็นหมายเลขมอดูล

4. คำฝังส่าหรับหน่วยถอดรหัสสัญญาปีเDTMF มีเพียงคำฝังเดียวคีอ _dtm f_digit 
(60h) ไบตแรกเป็นคำฝัง ไบตท่ีสองเป็นหมายเลขมอดล ไบต่ท่ีสามเป็นค่าท่ีถอดรหัสได้

5. คำฝังส่าหรับหน่วยแลกเปล่ียนข่องเวลา ได้แก่
- _ tsi_cton e  (23h) ะ เป็นคำฝังไห้ส่งสัญญาอเไทนแบบต่าง  ๆ ไปยังช่อง 

เวลาท่ีกำหนด ไดยไบต่แรกเป็นคำฝัง ไปตท่ีสองเป็นหมายเลขช่องเวลา ไบต่ท่ีสามเป็นชนิด 
ของเสืยงใทน

- _ ts i_ e x ts  (24h) ะ คำฝังไห้ทำการสสับช่องเวลา ไบตแรกเป็นคำฝัง 
ไบตท่ีสองและสามเป็นหมาย เลขช่องเ วสา
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6. คำลังส่าหรับหน่วยเชื่อมใยงใอเบอเรเตอรั ได้แก่
- _opi_enr (37h) ะ คำลังเป็ดลัอุ!ชุาสกระด่ิงของใอเบอเรเตอรัท่ีส่งมา 

จากหน่วยควบคุมหลักไบหน่วยควบคุมย่อย ไบตัแรกเป็นคำลัง ไบ!ๆท่ีสองเรนหมายเลขมอคูล
- _opi_disr (38h) ะ คำลังป็ดสัอุ!อุ!าณกระด่ิงของใอเบอเรเตอรัท่ีส่งมา 

จากหน่วยควบคุมหลักไบหน่วยควบคุมย่อย ไบต่แรกเบ็นคำลัง ไบต'ท่ีสอง เรนViมายเลขมอคูล
- _opi_onh (41h ) ะ คำลังรายงานการวางสายของใอเบอเรเตอรัที่ส่ง 

มาจากหน่วยควบคุมย่อยไบหน่วยควบคุมหลัก ไบต่แรกเป็นคำลัง ไบตท่ีสองเป็นหมายเลขมอดูล
- _opi_offh (42h) ะ คำลังรายงานการยกหูของใอเบอเรเตอรัที่ส่งมา 

จากหน่วยควบคุมย่อยไบหน่วยควบคุมหลัก ไบตัแรกเป็นคำลัง ไบตท่ีสองเป็นหมายเลขมอดูล
- _op i_ f1 (43h) ะ คำลังรายงานการแหลชวางสายของทอเบอเรเตอรัที่ส์ง 

มาจากหน่วยควบคุมย่อยไบหน่วยควบคุมหลัก ไบต่แรกเป็นคำลัง ไบต่ท่ีสอง เรนหมายเลขมอดูล
- _opi_dial (44h) ะ คำลังรายงานการหมุนหมายเลขของใฮเบอเร 

เตอรัท่ีส่งมาจากหน่วยควบคุมย่อยไบหน่วยควบคุมหลัก ไบต่แรกเป็นคำลัง ไบต่ท่ีสองเป็นหมาย 
เลขมอดูล ไบต่ท่ีสามเรนหมายเลขหมุน

- _opi_hold (OAh) ะ คำลังรายงานการพักสายของไอเบอเรเตอรัที่ส่ง 
มาจากหน่วยควบคุมย่อยไบหน่วยควบคุมหลัก ไบต่แรกเป็นคำลัง ไบตท่ีสองเป็นหมายเลขมอคูล

ง - 2 ตัวแบรท่ี,ใช้'ไนไบรควบคุมหน่วยควบคุมหลัก

ไนไบรแกรมควบคุมหน่วยควบคุมหลักมีตัวแบรท่ี‘ใช้เก็บค่าสภาวะต่างๆ ช่ืงจะเป็นตัว 
แบรแบบซใโดต่าง  ๆ ท่ีใช้ไนภาษา C ตัวแบรต่างๆ เหล่านกำหนดไว้ไนแฟ้มข้อมูลช่ือว่า
SSIVAR.H

ตัวแบรต่างๆท่ืไช้ไนใบรแกรมควบคุมหน่วยควบคุมหลักมีรายละเ อียดตังต่อไบน
1. DEV [] เป็นอาเรย่ของตัวแบรใครงสร้างท่ีมีจำนวนสมาชิกภายในอาเรย่เท่า 

กับจำนวนสูงสุดของช่องเวลา สือ 256 พอรัต ใครงสร้างนกำหนดขนเพ่ือเก็บค่าสถานะของ
อุบกรเนสิอสารทุกชนิดท่ีต่ฝ็เช้ากับ'ระบบ ใครงสร้าง DEV จะมีสมาชิกตังต่อไบน (รายละเอียด 
แสดงในไพล่ SSIVAR.H)

- d e v t y p  บอกชนิดของอุบกรเแ
- pos บอกตำแหน่งสล็อตและมอคูลของอุบกรa
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- tspcm ตัวแบรท่ีบอกตำแหน่งการไข้งานช่องเวลาและสายสัญญา{«ร่วม
- s ta te  ตัวแบ'รท่ีบอกสถานะ,ไนนทเะนของอบกรt«สืฮสาร
- o sta te  ตัวแบ'รทเก็บค่าสถานะเดิมของอบกรแเสือสาร
- down_cnt ตัวแบรท่ีๆ.ข้ไนการนับคาบเวลาต่างๆ
- a เป็นตัวแบรท่ีเก็บสภาวะการยกหูวางหูของไทรสัพทํสายภายไน ไทรสัพทํ

สายภายนอก
-  b เป็นตัวแบรที่เก็บค่าการแพถซของไทรสัพทํสายภายไน หรือเก็บค่าสภาวะ 

การมีสัญญา{«กระดิ่งของไทรสัพทํสายภายนอก
- C เป็นตัวแบรท่ีเก็บค่าหมายเลขการหมุนของไทรสัพทํ
-  o p i_ h o ld  เป ็นตัวแบรที่เก ็บสภาวะการพักสายของไอเบอเรเตยรื
-  * p d i a l , d i a l _ c n t , d i a l [ 1 6 ]  เป็นตัวแบรที่เป็นตัวชและตัวแบรที่เก็บ 

ค่าหมายเลขที่ทำการหมุนของอุบกร{«ทั้งหมด
-  * p r e d i 1r e d i _ c n t , r e d i [1 6 ] เป็นตัวแบรที่เป็นตัวชและตัวแบรที่เก็บ 

ค่าหมายเลขที่จะทำการหมุนชํ้าของอุบกร{«ทั้งหมด เมื่อได้รับคำสังหมุนขํ้า ( R e d ia l)
-  d e v _ c a l le d  เป็นตัวแบรที่เก็บหมายเลขอุบกร{«บลายทางที่อุบกร{«น็้ทำการ

ติดต่อด้วย
- dev_hold เป็นตัวแบรท่ีเก็บหมายเลขอุบกร{«ท่ีอุบกร{«ติดต่อด้วยแล้วทำการ

พักสายเอาไว้

- dev_dtmf เป็นตัวแบรที่เก็บหมายเลขอุบกร{«ถอดรหัสสัญญาอเ DTMF ท่ี 
อุบกร{«นทำการติดต่อด้วย

- dev_co เป็นตัวแบรท่ีเก็บหมายเลขอุบกร{«ของไทรสัพทํสายภายนอกท่ีทำ

การติดต่อด้วย

dev_callb เป็นตัวแบรท่ีเก็บค่าหมายเลขของไทรสัพทํสายภายไนท่ีทำ 

การจองสายอุบกร{«นไว้

- devcallbdes เป็นตัวแบรเก็บท่ีหมายเลขอุบกร{«ไทรสัพทํสายภายไนบลาย 

ทางท่ีอุบกร{«นทำการจองสายไว้

- dev_callf เป็นตัวแบรท่ีเก็บหมายเลขอุบกร{«ท่ีผากสายไว้

- dev_cal If busy เป็นตัวแบรท่ีเก็บหมายเลขอุบกร{«ท่ีผากสายเมอสายไม่

ว่างไว้

- dev_callfno เป็นตัวแบรท่ีเก็บหมายเลขอุบกร{«ท่ีผากสายเม่ือไม่มีผู้รับสาย
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- devcallwait เป็นคัวแบรท่ีเก็บหมายเลขอุบกรฎ่เท่ีรอสายอยู่

- hot เป็นคัวแบรท่ีเก็บหมายเลขอุบกรอ่เบลายทางท่ีตงบริการสายด่วนไว้

- hunt เป็นคัวแบรท่ีเก็บหมายเลขของกลุ่มการไซ้ (Hunting group)

-  SVC เป็นคัวแบรท่ีเก็บระดับการไซ้บริการของอุบกรถ่เ
- stn เป็นคัวแบรท่ีเก็บด่าหมายเลขไทรดัพทํสายภายไน สายภายนอก หรือ 

หมาย เ ลขอุบกรทเสือสารแบบอะช๊งไครนัส

- fea,src, tmp เป็นคัวแบรสืารองท่ีไซ้เก็บค่าต่างๆระหว่างการไซ้งาน

- start เป็นคัวแบรท่ีเก็บค่าเวลาเร่ิมการไซ้งานสายภายนอก

2. Slot_tbl[] เป็นคัวแบรอาเรยท่ีเก็บชนิดของอุบกรเนไนตำแหน่งสล็อตต่างๆ

3. Code_set[] เป็นคัวแบรอาเรย่ท่ืเก็บรหัสการไซ้งานของบริการพิเศษ

4. Code_cnl[] เป็นคัวแบรอาเรย์ท่ีเก็บรหัสยกเลิกการไซ้งานของบริการพิเศษ

5. Speed_tbl[] เป็นคัวแบรอาเรย่ท่ีเก็บหมายเลขย่อ

6. Tsi_add เป็นคัวแบรท่ีเก็บตำแหน่งสล็อตของหน่วยแลกเบล่ืยนช่องเวลา

7. Tsi_data[] เป็นคัวแบรอาเรย่ท่ีเก็บค่าของการสลับช่องเวลา

8. Night[],Night_flag เป็นคัวแบรท่ีเก็บด่าเก่ียวกับ Night Connection 

.9. Dtmf_add[ ] เป็นคัวแบรท่ีเก็บตำแหน่งอุบกรเนของหน่วยถอดรหัสลัฤ!ญาถเ DTMF

10. Opi_add[] เรนคัวแปรท่ีเ ก็บตำแหน่งอุบกร$นของหน่วยเ ช่ือมไยงไอ เบอเรเ ตอรื

11. Qdev[],Qcnt เป็นคัวแบรท่ีเก็บด่าเก่ียวกับอุบกรเนท่ีมีการเบล่ียนแบลงเกิดขึน

12. coQ[] เป็นคัวแบรท่ีเก็บด่าหมายเลขอุบกรเนท่ีทำการจองสายภายนอกไว้
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