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1. 0 IN'l'RODUCTION 

The B1synchronous Modem Interface is a. smgle card 
controller for those users who Wish to employ Bto.ary 
Synchronous Communications (BSC) procedures and 
eqaipm.ent for datallnk comm1ll]jcations. The Bisync 
Modem Interface is an I/O c011troller plug-in card 
opd.ou des1gr1ed for all versions of the Micro 1600 
proc8Ssor and the REALITY Transacti011 Processor. 
The- card provides· the processor With the capability to 
communicate over fall- and half-duplex da.t:a.. links, 
empl.oying: a. balf-duplex. mode of opexat1on, and inter­
.facing with synchronous modems at all rates from 2000 
to 20,.000 Baud. It is assumed that clocking will be 
provided by the modems. 

The controller is a. singl&-cilal:mel version which utUizes 
an 8-bit character encoded. in EJ3CDIC (transparent or 
non-transparent) aharacter code assignmentS •• 

All. data.. is transmitted. as a. serial bit stream and employs 
axclus1vely the Binary SynclJronous Commtmications (ESC) 
procedures for data.. link. discipline. The modem interface 
c011trol procedures conform. to the requirements of ErA 
RS,..232.-C. 
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2.0 CONTROLLER S'O:MM.ABY 

Modem Rates 

All rates to 20 kilobits per second wlll be supported. Data. 
clooking: shall be provided by the modem. 

Modem Interlace 
¥ 

EIASf;andardRS-232-C,. Half- and Full-Duplex. 

~ssion Codes 

DeDIC 
Tra:a.spareut, El3CnrC 

Data. Link Dlscinline 

IJ3M. Bma:ry Synchronous CommUD.ica.tiolls per'IBM Document 
GA2'T~004-2 • 

, Sync.h:ralization .' 
MOde: supplied, clock. 

Error-Checking: 
., _._. 

CRe-lS 
CRC:-CCITT (Europe) 

Data Tl"3l1Sier Modes 

BytaI/o 
COD.cntJ:reD.t Ilo 

Card AddressIng; 
- . 

Device and mten't1pt addresses. Strap selectable. 
BaDge' 00 tbr111F • 

User Addressmg' 

IJne bidding and multjJjnk addressing w:bich employ user addresses 
wiD. be supported in. software. 

o A PS20002602 B 
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T1meOUts 

Transmjt - Nomjna 1 1 second 

Cantflme - Nominal 2 secODds 

Receive' - Nominal 3 secOl1ds~ 

Disconnect - Nominal 20 seconds. 

.---

,--

CI 
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3.0 FEATURES 

3.1 Modem Rates. Interface and Qualitv 

3.2 

All modem rates from 2 kilobits per secanc:i to 20 kilobits per 
seccmd can be accommodated. Modems which provide clock 
sigDals must be used. The modem interface discipline which 
the cOl1i:roUer shall provide meets the req:uirem.ents of. EIA 
Sfm1dard RS-23a-C, Inter:fa.ce Between Data. Terminal Equipment 
and. Data.. CommlDlication Equipment. Employing Serial Billa.:ry 
Data.Interchauge. Modem and controller signal quality shall 
meet the requirements of EIA Standard RS-334, Signal Quality 
at Inter:fa.ce- Between Data. Processing T erminaJ. Equipment and 
Synchronous Data Commtmication Equipment for Serial Data. 
Transmission .. 

Transmission Codes 

The transmission codes em.ployed by the 2602 Bisynchronous 
Controller are. Extended: Binary Coded Decimal Interchange Code, 
EJ3CDIC~ and the transparent code set. The EBCDIC code set 
CClls:ists oinumenc, alphahed.c (both upper. and lower case), 
~l1c: and special graphic characters .• , Certain symbols of 
the code are set aside for data. link control requi:rements .. 

Figure 3.2'.1. shows,' a standard EBCDIC Character Assigmnent 
CllaJ:t. as: presentecUn.mM document GA2T-3004-2, General 
Inform.a.tian. - BSC. Altemate. and a.dditional code c.b.a.rt assign­
ments. are encountered in specific Il3M machine environments. 
However, the data. link: control subset remains primarily the 
same- and is. fally supported by the 2602 (Ref. Sec. 3 .. 8). 

3'.3. Smchrortization and Time-OUts. 

Pr1ms..1y bit symbol syncbronizad.on is assumed to be accomplished 
by the modem. employed. in the data link. Specifically, it is 
necessary that RS-232-C signals DB, Transmitted Signal Element 
T~ and DD,. Receiver'Signal Element Timing .. be provided by 

- . the synchronous modem to effect proper' 2602 bit clock:ing operation. 
For the specla.l case of diagnostic tu:rn-aroun~ the bit clock is 
~ded'by the-ca.r~ . 
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Flg .. 3.2.1 EBCDIC Cbaracter AssigIlmeuts 
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To effect word sync, the received bits are collected mto 8-bit 
groupil1gs,- called character~ and each new cbara.cter is tested 
far the hen decimal code word 32,. termed SYN; the syncllraDiza.t1on 
code for'message transm;ssious. Once S"YN establishes the 
proper character groupingl farther character s-ync an receive is 
not required until the data. link is terminated or tu1:l1ed around. 
Dur.mg tnmrmit mode, two SYN c.baracters are inserted at the 
beg:tnning of all message blocks, including intermediate trans­
missiQl1. blocks. All. messages are te:rmillated with a. single t::ra.iliJ:Jg 
pad aharacter 'FF' prior to data Unk tm:narounci or termjnatiOZlS. 

Four·t:iJ:neouts are provided. by the 2602. system through the use of 
a. so:6:ware prog:r3lllm3.b.e counter on. the card. These are as 
follows: 

Transmit T!meout - A one-second timeout that establishes the rate 
at wbicl:t sync-idle characters (SYM SYN) are inserted into the 
transmttted message after the lnitial sync characters are trans,... 
mitted. The 2602. software ensures that the two~haracter sequence 
S'YN SYN (or DLE SYM m. transparent mode) is present in the 
transm;tted. message at nomjna l one-secOlld intervals for combina..­
tions of block lSDgths and baud rates which allow block transmission 
t:1mes ~eater than. one second., .;; --

Continue Timeout - A. two-second timeout which becomes applicable 
in. data liDk turnaround situation.s where a. delay in transIDittmg or 
recei:vi:Dg data. must be indicated before the time-out occurs. 
Speci:fically# for the transmit case" a. transmitting stati.on must. 
t:rm:Jsmit TTD, after receiving an acknowledgment for a. previous 
bJ.ock." if it camtOt s'end the next block prior to the two-second 
t::lme-oat. In the: receive case,.. a.. recei .. Ying: station. must transmit 
WACK as. an aclmowledgment. if it is, unable to receive fIlr1:her data 
in the two-second period. Continue time-out and error recovery 
proced:a::res associated with it. are provided by the 2602. software. 

A PS20002602 a 
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Receive Timeoat - A three-aecond timeout associated with link 
ttJrnaround reply and receive procedures. A. 1:r3llsmitt:iIJ stati0I4 
all reverting to receive mode, w1ll wait up to three seconds 
without- the reception. of sync-idle cha.ra.ctars (SYN SYN) be£ore 
er.t"Or recovery procedures are initiated. U a. station is receiv:fng 
a. message, it will wait up to three seconds without receiv:ing 
SYN SYN (or'DLE SYN in trmsparent mode) before the 2602 
cOl1t:roller nottiles the system. soff:wa.re of the error. Error 
recovery procedures are per.for.m.ed by the 2602 software. 

Discmmect T1meout - A nominal 20 second tlmeout optionally 
used 011 switched networks to p:revent a. statiOl1 from holding a. 
COlll1ect1on: for prolonged periods of il1a.ctivity. The 2602 software 
wiD. provide tbis timeout capability by tallying mteger (6 to 7) 
counts of the three-secOlld timeout. The normal control link 
procedare~ after the 20 second period, is to t:r3llsmit the discODllect 
sequence DLE Ear and then~ optionally, set Data Termjnal..Rea.dy· 
(CD) false. The 20 second timeout is pri:ma.rily used With switched 
networks which are supported. with the· Automatic .AllsWeJ:. feature. 
In. this case •. disconnect occurs when Data. Terminal Ready (CD) 
is.. set false. -

~-: .. --.... 

3 .• 4 Bit Error Detection, Forma-t Enors 

~ 
Bisync. da.ta..ll:ak. discipline employs an error' cheCking" fea.tur& 
termed cyclic redundancy chec1dng (CRC 'The CRC is a. blnary 
a.cctm1JIlati.on of bits which is the r . dar' of the modulo-tWo 
di:v1s1011 of applicable message b' y a gene:rat1ng polynomial.. 
The t:ra:nsmjtte:r sends the r.... t check bits and the receiver 
cOl'tl:pUes them with a.. similar division it has performed OIl. the 
received. message. Non-camparison indicates that a. siD.glep 

double,.. or odd-bit error has occm:ed in the received message. 

The 2602 provides a. hardware- generation and checld.ng of the CEe 
which uses IBM's BSC CEC -16 and alternately, for the European 
user. the CCITT-cRC. The polynomials are shown below: 

CltC-lS: 

CEC..ccrrr : 
X16 + X1S +X2 + 1-

X16 +X12 +X5 +1 

A PS20002602 
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3.5 

c 

II 

The resul.tant CRe is a two-character check word termed the 
Bee... The Bee is transmitted fo1.lawing the control characters 
ETB~ ETX,. or ITB and compared against the accumulated, Bee. 
A detected Bee error is indicated to the 2602 software by an. 
interrupt and the setting of a status hit. Error-recovery 
procedures are performed by the software. In the event a 
cQl11:roll:fnk. or format error occurred simultaneously with a.. 
detected Bee error. the error-recovery procedures associated 
wtf:h the former would take precedence. 

Format errors occur when the received control characters do 
not constitute a,legitfmate sequence. Typical. examples are 
showu iu. Sect1on: 3.12. 

When a format error is detected by the- 26 02 ha.rdware~ the 
format error status bit is set and an interrupt is sent to the 
processor. The software will initiate error recovery procedures. 

Addressing 

Controller ad.dressmg is provided on each card. by strap 
camections to meet the following address requirements: 

a.. Card device address. 

b_ Concurrent rio a.ddress .. 

c. Interrupt I/O address. 

The range provided by the straps. is from 00 to 1],. The 
preferred. device addresses,. however ~ will be constrained to 
the range 10-13 hex. User- a.ddresslng. such as encountered 
inm'1lf:Utnk operation. willbe-provided by the 2602. software·. 

A PS20002602 
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3.6 Diagnostic Provisions 

Tarn-around diagnostic procedures will. be primarily employed 
to ver1:fy-proper opera.t1on of the 2602 hardware. Turn-around 
may be instituted by replacement of the modem. cable with a 
spec1ally provided cable designed to affect the data. and control 
signal turn-around.. Diagnostic testing with the special cable 
iustalled requires a cooperat1ye removal of the term:inal from 
the transmissionliIlk; however;. it does provide a. complete 
verti1catian. of the 2602 electronics~ 1ncluding mterla.ce 
electronics. Another A20002602 board is required for this 
test .. 

The 2602. diagnostic supports the turn-around modes. and.ver1:fies 
that the 2602. electronics: 

a... transmits and receives error-free data,. 

b. emits proper modem. control signals and senses· 
the'retum modem status signals •. 

c. generates and checks the Bee characters and 
init1a.tes an error condition on reception of an 
erroneous. Bee. 

A A20002602 
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3.7 Automatic Answer (AA) 

Automatic· answer is a standard feature provided by the 2602 
cOIltroller. In Auto Answer, the signal Data. Terminal is 
normally set true. The- modeta.. on receiving a Ring indication. 
answers the incmning call by establishing the switched network 
connection prior to issuil:lg the signal Data. Set Ready. Ii the 
2602 software ascertains that IlO switched Iletwork connection 
was. mad.e~ Wif:hin. 20 seconds. the call is ter:minated and error 
recovery procedures are initiated. 

3 • 8 Data. I.Jnk Control 

The 2602 wUl. recogn:ize and act on the followiIlg data. link 
stag.le-byte control c.b.aracters: 

EJ3CDIC Character ID=! 

s-nr 32 
SOK 01 
STX 02 
ITB: 1Y 
ET:B: 26 
E'IX 03. 
Ear 37 
ENQ 2D 
NA.K 3D 
DU 10 
BEL"" 2F 

~EL is not a. ESC da.ta..1ink control character; however, in 
2.780 and 3780 emulation environments the c.b.aracter may 
appear a.s a leg:l.t1:xna.te" siDgle-byte message. As such, the- 2602 
will recognize and pass BEL to the so.ftware. 

A PS20002602 
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6 • Set a status bit and an error interrupt if the time-out 

timer runs out. 

7.. Set a status bit and an error interrupt if a format error 
is encountered in a control sequence, or a data. averrtm 
OCC1l1"S. 

3.9 Data. Transfer Modes 

!'.he controller tr.msfers all non-data. bytes and control codes by 
e:mployJng the byte I/O interface. All data and l:illk~onc.-ol 
cllara.cter tnnsfers are accomplished uslllg the concurrent I/O 
mode and interface •. 

mthe byte I/O mode,. mction bytes, contJ:'ol codes, mask bytes 
and ttme-out timer settings are transferred to the controller during 
byte I/O output mode. Du:rmg byte I/O input mode. status bytes are 
transferred to the processor •. In bom cases, transfer·is initiated: by 
the processor~ 

In concur.rent I/O mode, data. transfer is init:i.a.ted by the 2602 
controller and completion of the transfer is signalled by activating 
the- external met 1 apt. input. 

In. tr.msmit mode". da.ta is transferred one byte at: a. time- from the 
prccessor to the output buffer register and. from there to the transmit 
register. This double buffering feature allows a full character time 
for the next byte to be transferred to the output register. 

In receive mode". similar double-buffering considerations hold,. 
allawiJ:1g up to a character time for transfer of the receive byte to 
the processor. 

3. 10 DevtceOrder Codes 

To set: the primary control mode of the 2602 conc.-oller, the processor 
. transfers a device order to the controller 1l:t byte I/O mode. The 

device- order is the second byte of an I/O instruction and contains 
a.. three-mt device order and a five-bit device address: 

17161514/3/211/01 
"'-,--J~ 

Device Device 
Order Address 

PS20002602 A B 
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Addf:tt.onally, the following double-byte U:ok control characters will 
be recognized by the 2602: 

EBCDIC Character 

ACKO 
ACK1 
. WACK 
RVI 
'l'TD 
DLE EOT 
SOH ENQ 
DLE ENQ 

10 70 
10 61. 
10 6B 
10 7C 
01 2D 
10 37 
01 2D 
10 2D 

The pr1marymessage control fea.ttl:res performed by the 2602 are as 
follows: 

1. Recognize and pass to the software, proper message sequences 
devoid of sync, transparent sync, pad and Be C characters. 

2 •. Recogmze spectfic controlllnk characters in both. f:t?Dsmit and 
receive message to effect the proper computa.tion of the Bee 
characters. In receive mode, compare the computed BCe 
characters aga:illat the received Bee c.hara.cters and set a. 
statu bit and el'Tor- interrupt if they do not match~ In tr311smit 
mode" compute.· the BCe and insert it into those messages that 
require them •. 

3. End each message with a. t:railll:lg pad character ('FF'). 

4. Insert in the transmit message, where data transfer delays are 
enc0anterec:4. SYN SYN characters (or DLE SYN in tr3llsparen.t 
mode) to hold the data llllk. 

s. Set &; statas> bit and an interrupt. if a. message termination. occurs. 

NOTE: 

The sottware routine should insert two sync characters (SYN SYN) 
in. the begilmiJlg of a message· stream. 
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The 2602 Controller examines the device address portion and if 
1t ia the sam.e as the device address of the card, the device order 
is accepted. Acceptable device addresses for the 2602 must lie 
in. the range hex 10-13. 

The device order definitions as they apply to the 2602 are shown 
in the table in Section 3.10. 1. If a transfer is implied by the order 
code,. the direction is established by the I/O control Unes. 

3.10.1 2602 Device Orders 

Device 
Order Oceration 

o Timeout T!m.er 

1 

2 

Status/FtmCtion 

Concurrent Input 
With Interrupt 

Arm Inter.ra:pt and 
Set Mask 

DeSCription 

Sets and releases to count a t:im.eout 
timer whose range is from. z era to three 
seconds.. Causes Timeout Timer status 
bit to be' cleared. 

Causes a. status byte to be tnnsiened 
from: the controller (on rio iDput) or a. 
function byte to be t:rs:nsferred to the 
cantr.o1.ler (on rio output). 

Causes: controller to enter receive (sync 
search) mode, arms the interrupt logic, 
and seta alternate status bit 0 true. Va.lid 

. receive characters are t:ransiened to 
memory. An interrupt will occur only if 
discozmect order code (Hex 4) is issued or 
an interrupt condition. is encountered (see 
para.gra.ph. 3.ll. 3 Interxupts). 

Arms the interrupt logic, transfers an 
interrupt mask byte allowing the controller 
to inter:rupt if the- mask conditions are 
sa'l::1sli.ed and sets alternate status bit 2 
true. 
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C· ., 

Device 
Order Operation Pescrlption 

4 Disconnect: Clears COncurrent Ilo In and Concurrent 
Ilo OUt states9 sets alternate status bit 4 
true-, causes controller to enter ielle mode 
(no operations performed), and generates 
'au interrupt if. interrupt logic is armed. 

5, 

6 

Disarm Interrupt 

ConCU%Tent Output 
With Interrupt 

., .. 
Alt81"%2S.te statusl 
Function 

Inhibits controller' from executing any 
intermpt and releases priority to lower 
devices. Order-is sent on Ilo output. 

Causes controller to enter transmit mode, 
arms the inten"upt log1c~ and sets alternate 
status bit 1 true. Valid characters are 
transferred from. memory to the tr.msmitter 
register. An mter:rupt will occur only if 
disconnect order code (Hex 4) is issued or 
an,1nte:rupt condition is encountered (see 
para.g:r.-aph 3.11.3 luterrupts) . 

Causes controller to t:r3llSfer altemate 
status byte to the processor. Order causes 
mIlO illput9- or a function byte to be 
transferred to the controller~ 

In the table· showu in Section 3.10.2, a. s'llmmary of Micro 1600 
1llStructiODS which effect the 2602 controller is presented. Device 
address Hex. 10 is assum.ed. 
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3.10.2 

() 

Instructial List Snmmary 

STATUS TRANSFER 

Her -
3130 
3230 
3330 

Mnemonic Instruct:l.an 

Input Status Byte to A Register 
Inprlt Sta.ms Byte to B Register 
Inprlt Status Byte to Memory 

ALTERNATE STATUS TltAJ.'l'SFER 

3lFO 
32FO 
33FO 

F'UNCTION TBA.!.'1SFER 

3930 
WO 
3:830 

OBA 
OBB 
OEM. 

ARM INTERRUl?T & SET MASK' 

3970 

3A70 

3B70 

DEVICE ORDERS 

axlO 
3X50 
3XDO 
3X90 
a:x::BO 
3DO 

OBA 

OBB 

OBM 

OBZ 
OBZ 
OBZ 
OBZ 
OBZ 
OBZ 

(X == 9 or A or B) 

Input Alterll3.te Status Byte to A. Register 
Iirput Alternate Status Byte to B Register 
Input Alternate Status Byte to Memory 

Output Function Byte. from A Register 
Output Function Byte from B Register. 
Output Function Byte from. Memory 

Arm. interrttpt and output. mask from 
A. Register. 

Arm. interrttpt and output mask from 
B Register. 

Arm. interrttpt and output mask from 
Memory'~ 

Output Timer Byte 
Enable- Block Input Mode 
Enable Block Output Mode 
DiscOJl1lsct 
Disarm Interrupt 
Software Master Reset 

(Z :: A or B or M) 
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3.ll 

3.ll.1 

~.,,;. .. 

Flmct10nst Status and Intet"'l'Upts 

Flmct101l Byte 

A byte- of" data,. termed a funct101l byte, is transferred to 
the 2602 controller in Byte I/O mode by the device order 
Hex 1. 

Th&fImct101l byte spec±fies the modem control signals and 
the controller I/O mode. 

Function Byte 

Data. Term:1nalReady (CD) 

Request to' Sed (CA) 

Alternate Function Byte 

Spare 

Spare 

Spare 

Spare 

Data. TermiIJaJ Ready (CD) 

Request to Send (CA) 

Modem. co:tt1:rol sjgnal.. 

Modem:. co:tt1:rol signal. 

The alternate funct10n byte is used as a. Software Master Reset 
to, the controller board. Modem. terms CA and CD are not affected. 
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3.11.2 

Spare 

Status Bytes 

TWo status bytes· are ma.:intained by the 2602 cont:roller. The 
main stams byte is t:ransferred from the controller to the 
processor-whenever device order Hex. 1 is issued.. The 
alte:rna.te status byte is transferred with device- order Her 'T • 

Status Byte 

Alter.na.te Status Byte 

. Format Error 

BCC Error 

Message T ermina.tor Detected 

rung. Indicator (CE) 

Clear to Send (CB) 

Data Set Ready (CC) 

Received Line Signal Detector. (CF) 

Concurrent Input Mode Set 

Concurrent Output Mode Set 

Intenupts Armed . 

Receive Data Overrun 

DiscOllllect Issued 

Transparent Mode 
Busy 

~--~--------------~--~ 
~ PS20002602 8 
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3.U.3 

• 

Reception. of a. message terminator will cause status bit 3· to 
set, Concurrent I/O out and Concurrent I/O in to reset, and an 
i:D:tcrupt to be generated if armed and the mask bit is set .. 
The order- code· DisCODI1ect (hex 4) causes the CanclIt':t'ent Input 
mode (hex 2) and Concm-:rent OUtput mode (hex 6) to reset and 
altamate status bits 0 and 1,. to reset. Restarting the t1m.eout 
timer (order·code zero) wW. cause status bit 0 to go false. 
Accessing the sta.tas bytes will cause those modem sense bits 
to beset false whose si.gna1 is false, and clears the remaining 
status (or alternate status) bits .. T:ran.sparent mode·is solely 
controlled by the 2602 hardware and cannot be cleared by the 
software .. 

Inte:uupts 

The processor can be mter:rupted an byte rio operations. err at 
the end of concurrent I/O opera.tf.ons if the interrupt has been. 
arm.ed. 

All mterrapt conditi.ons, not concerned with. concurrent I/O, 
a;re. maskable:. The mask byte is transterred to the controller' 

.. On Order code 3'. 

Interro:ot Mask Byte 

Timer Timeout 

Format Error or Over:run Error 

BCe Error 

Message T ermmator Detected 

Ring- Indicator (CE) 

Clear- to Send (CE) 

Data. Set Ready (CC) 

Received Line Sign.a.l Detector (CF) 

A PS200026 02 8 
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3.11.4 

() 

F",m 3-132.2 

For-illtenupt mask bits 1't:hrtt 4, any change ill the signal Will 
cause an illter.rapt if the associated mask bit is set. Interrupt 
bit 2. specif1es that a.BCC Error-will be sensed as an illtenupt. 
The rtUlout of the timeout timer is specified by bit o. Format 
error f bit 1, implies the reception of an improper control 
character sequence,. or that Ii receive character was not 
t:ra:asferred ill. time to prevent averllOW'. Message terminator 
Detected illd1cates that a control character (or characters) was 
received wbich would cause message termination ar J..ink tum­
UOQJ1d; a.g. p EaT, ENQ .. DLE ENQ .. DLE EOT, ET.B, ETX, 
etc. Interrupt mask is reset by issu:ing an altermte ftmCti01l 
Reset oommand. 

- -
T!m.eout T!m.er Byte 

The order oode zero, when executed, transfers a. byte to the 
tiJ:n.eout timer and releases it to cOtmt. For hardware purposes, 
thea.ctaal byte transferred is the binary lfs complement of.the 
tiJ:n.eout- period desired. Clock period is 12.3 mi1lisec01lds. 

TUD.eout. T!m.er Bvte 

17161514131211/01 
\.MSE LSB) 
---------y~---------

1--------tl ...... l fS complement repl:esentation. 
of timeout. period. 

Demeri. 
Timeout· .P1!riod 

3 seconds-

2. s8CQJlds 

1 second 

12. lDillisec01lds (min.) 

Timeout 
Byte· @ex) Transferred 

A 
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. .. -

3.12 Functional Descr1pt:l.on 

FOAM 3.1 32.4 

Two· PROMS store a.. control program of 256 eight-bit words 
(decodable micro-instructions). The microprocessor is a.. three 
il1struction machine execut1ng most of the subTout:ines in a linear 
fasbian. The basic clock period is 1. 6 microseconds which is 
rapid enough for subsequeucing inside the 9600 Baud rate (104 
microseconds between characters)~ yet slow enough for the MaS 
devices. 

FIgare, 1 shows a basic block. d:lagram.. of the state sequencer and 
subsequencer section of the bisync. controller. The eight-bit 
character word, sourced either from the MOS receiver register 
or the. tr3l'1Smit buffer register. is decoded to one of 16 four-bit 
words in. the. state decoder PROM and applied as input to the state 
sequencer PROM. The other four inputs to the state sequencer 
are sappl1ed by the subsequencer from a previous subroutine that 
bas finished. The resuJ.t:fllg four-bit word out of the state 
sequencer along with the signal CCOT (Concurrent Translnit 
Outpllt) specifies one of 32 eight-bit starting loca.tions. of a.. sub­
roatme in:; the 256-word cont:rol program. 

Figm"s'2. shows a.. flow diagram, trSllsmjt or receive,. of the 
control progJ:3llL Each circle represents a subroutme. and 
the· flow from. one subroutine to another is dependent" on the next 
word received and. processed by the state sequencer~ Flow 
d1ag.rams are provided for each. of the subroutines in Section 3. 13 • 

F1g1Irea shows specific flow of the state sequencer. The eight-bit 
control instruction performs specific operations dependirlg on the 
sta.te of bits siX and seven. which specify the instruction. Figure 4-
list&. the fields associated. With: them. and a.. descJ:iption follows. 

Thet:estandwait illst:rucUon.looks. at one-of-eight input to aM1JX. 
If the- input signal is false the address cmmter is prevented from 
being: incremented causillg the subsequencer to wait until the 
signal is true, then it will continue down the subrout:l.ne. Primarily 
the signals wbich enter into the test and wait MUX are concemed 
With. the condition (full or empty) of interface registers • 
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() 

o 

-~----------------------------------------------------------~. 

The test and. branch iDstructian looks at one-of-eght signals on 
which a. branch wttbiu the subroutme or between subroutines may 
be taken. For each. branch condition, one of two addresses may 
be specifled,. depending upon whether the tested signal is t:L"ue. or 
false. B1ts MPO, 1. 2 and 3 specify the locat:l.an in the branch 
a.ddress PROM aloog with BeND which contains the new address 
fer the' subsequencer • 

The emit mstract10n provides fields which are encoded and supplies 
inputs to decoders used as control gates or control clocks. FIeld 
'A! spec1:fies the inputs to a tbree-to-eight decoder which has eight 
caatrol gate outputs used prima.r1ly to control the MOS t::ran.smitter 
chip. Decode seven of this field, however, is used to perform a 
br.mch.between subroutines, and FIeld 'B' at this time-is used to 
input. the foar-bitSto the state sequencer PROM. Field 'B'normally 
specides the inputs to a. four-to-sixteen decoder which. is used to 
generate 16 separate control clocks. These control clocks are 
pr1mar1ly used for loading registers, initiate transfers, keep house 
on eRe generator and MOS receiver chips. 

F1gllre 5 shows. a. flOw diagram. of the overall data. path. Qutput 
data from. the computer is strobed into a.1atch. The data. then goes 
through a. MOX which. selects this data. or a check code, and then to 
the'MOS transmit chip where it is broken down and transmitted 
serially. The word from the- latch: is also presented to the Bee 
generator and the state decoder. Input data. is received by the MOS 
chip and strobed into a. receiver buffer. The data. from the- receive 
buffer is presented to the Bee generator. Data. from. the MOS 

" . receive· chip is presented. to the state decoder. 

The Bee generator starts a.ccumula.tmg: on the first word after the. 
. sta:l:t of text character and finishes on the- end of text character. 

The a.ccumulation is then added as two eight-bit words on to the end 
of the' message or :in the input mode. the last two words (Bee) are. 
put into the generator and the result should be zero for a. good 
received message. 
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(33) 

sa 
(0,) 

-'6 
(I s.) 

<:''7 
(S,S) 

NOTE: ADDRESS OF SUBROUTINES 
ARE SHOWN AS TX(RX). 

00 
(00) 

00 
(00) 

- - SUBSEQUENCER- FLOW DrAG-RAM OF SUBROUTINE LEVEL. 

FIG. 2 

86 
(01=") 

EF"" 
(78) 

07 
(~Q) 

·00 
(Ga7) 
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e 

~ 
~ Input -q: 
-:c. 

Emit V 

State Ii' 

() 1 

1 1 

2 5 
. _--- -

3 4 
4 '-1 

6 0 

6 0 
------ -

7 4 

8· 0 

9 4 

A 4 

B B 

C n 

D D 
E D 

. _---_._,.,_.-.-
F H 
-

UlO » N~ .. 
tOC\ -- -----'-

(J) . 

~ x 
m 

~ 0 
0 

N) 0 
~ ~ en 
0 0 

~ 

~I 
----

:n (1 m 
< 

>l)d--- \0 ~\ ()?-. l~ &.-6 ()3 
SYN 11l,E son S'I'X I'fD ETD E'l'X 

. 0 1 2 3 
'* 

6 6 

0 2 3 3 1. l 1 

1 2 :} :} 1 1 1 

6 6 I> f I> I> I> --. '--' --
9 4 4 

'* 7 8 8 
{) 4 

'* 
4 7 8 8 

0 (} () (} (} (} (} 

0 0 0 Q () 0 () 

A 6 6 (j I> 6 6 

0 () 0 () 0 0 () 
--

9 4 
'* i 7 8 a 

-- . 

A D 4 4 5 fi 5 

B C B P B B II 
1---

E f.> D D 7 8 8 

II C B a B D D ._------ --
B C n B B B B -- .--. ------ -----
D C B n B n B 

FIgure 3. 

_0 0 
!'!J 1 d-~ ;}\) 3v 7° b"B C. \ Sub-

(!:O'l' D~L ENQ NAK ACK-l WACK ACK-O RUI lloutine 'l'x 
Addr. ; or 

7 8 () A D C D E 'Ix Rx Rx 

6 6 P 6 1 1 1 1 80 02 Idle 

I 1 6 6 1 1 1 1 87 09 Leading 

----~--- _.-
I~ 

Graphics 
6 I> 6 I> 6 6 6 8B OF 1st DLE .---. ----- '----. 

4 
'* 

6 4 
'* '* '* 4 00 16 STX/SOIl ----

4 '* 6 4 '* '* 4 '* OB IB Normal Text 
0 (} 0 (} 0 0 0 0 A6 21 l"Ol'mat 

Error --
0 0 0 () () Q 0 () A8 29 Short Abort 

-r-- ---
6 6 6 f) fi fi Q 6 Dl 33 lTD 

'-- '----- --
(} () 0 0 (} 0 0 0 BC 46 ETB/ETX ---.--
6 4 

'* 
4 

'* '* '* 4 C9 68 Normal Text 
embedded SYN 

6 6 6 6 6 6 6 6 D2 6C SYN after 
l'fD 

- .. --=-- --:a B D B B B B B 07 60 'fransparent 
• Text -- i---- ---

6 D 6 D D D D D DD 67 Embedded 

+-- - - ----I-DLE 
B B B B B n B D E9 6C 2nd DLE ---. --- --. '- _. ---------n B B D B B B B EF 73 . DLE SYN ---_ . --- ---- -- ---. ---- .. _--- --- --- --
n B D D B n B B il!H' 78 DLE STX 

, 

State Sequence Flow Diagram, 
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• 
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i 
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o 
TEST AND WAlT .. - .. - ... --...-.~. -", 

l' 6 5 4: 3 2 1 0 

10 I I 
-.-- .. - .. ~- ._-_. - .. - -'--" '-. -, -.-- ... "~- -

0 0 0 0 A 
.. ~-~~ .- .. -- .--. -- "' ... -.-- ... _" - " . 

Word!!!!!2 A 

00 o - (DB.) New Character 

,01 1. -' (R13E) Receive Buffe:r Empty 

02', 2 - (TBF) Transmit Buffer Full 

03· 3 - (THRE) Transmit BuIfer Empty-

()4: 4: -"'\EOTC) Last Bit of Tn Character Time 

OS 5 -(MDET) Match. Detect 

() 
0& 6 - (EGrC/) Last Bit of TxCharacter Time False 

~ ) 0'1 7"- (MDET/) Match. Detect False-

F1gu:re 4:. Descnption of SubsequenceI' Instructions 

- .. 

J 
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o 
TEST AND BRANCH ,-, - , 

.,. 6 5 4 3 2 1 0 --. --- .. -.-- "." '~._-.- -'- . -,"-

1 0 1 1 1 I A I .- .. -.- -, .... - --" --.-" .. 

Word (,!!exl A --

70 o - (CCOT) Concurrent Output 

7'1: 1- (TBF) Tnnsmit Buffer Full 

72" 2. -(TBF) 

73"" 3 - (TBF) 

·74- 4- (TBF) 

7s: 5 - (T:RMD) T:ransparent Mode 

70- S - ('l'RMD) 

C rr T -(TRMD) . 
'. 

78:· 8 - (CCOT) 

79; 9-(TBF) 

TA. A- (TBF) 

-m B- (TBF) 

7C C- (TJ3F) 

'7D- D-(TRMD) 

re' E-(TEMD) 

7T F-(TRMD) 

. 

Figure 4 (Contfd) 

e, A PS20002502 -'--'-' 
,- -, ,-

OWG ;. 
SIZE I SHEET 29 or.· 54: Rev 



o EMIT -
7 6 543 2 

13 I 
Word (Hex) 

80 

81 

~ 

83 

84 

as: 
86 

8T 

Word (Hex) 

80 
~ . 88 c 

90 

98 

AO 

AB. 

130 

138 

CO 

C8': 

DO 

08 

EO 

E8 

FO 

F8 

o 

1 0 

A I 
A 

o -. NO OPE:RA.TION 

1 - (L:PADI DRR/) Load Pad/Da.ta. Ready Reset 

2. - (SYM/) Load SYNC Cbara.cter 

3 - (LDLE/) 

4 - (L'l'XC./) 

5 - (LCR1/) 

6 - (LCR2/) 

l' - (LDSS/) 

B 

Load DLE Chara.cter 

Tra.nster Cllaracter to Tx Register 

T::rmsfer BeCl to Tx Register 

Tr.msfer BCC2 to Tx Register 

Load Subrootme Brauch Address 

o - NO OPERATION 

1 - (LRl3R/) Transfer Cllaracter to Rx ~uffer 

2. - (lCm/) Initiate Cha.ra.c.ter Tnnsier to Memory 

3 - (lClIO/) Initiate Character Transfer from Memory 

4 - (CCIOR/) Reset Concurrent. rio Request 

5 - (c:ac.e/) Clear Bce Generator 

6 - (GBCC/) Generate Bee Check Code 

l' - NO OPERATION 

8 - (MTDP/) Set Message Terminator Detected 

9 - (FMEP/) Set Format Error 

. A. - (SRClI/) Initiate SYNC Search 

B - (BCEP/) Check for BCC Error' 

e - (TRMP I) Set Transpa:rent- Mode 

o - (RTRM/) Reset Transparent Mode 

E - (RTOT/) Restart Timeout Timer 

F - (RTBF) Reset Transmit Buffer Full 

~ PS20002602 B 
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3.13 Sequencer Flow Diagrams _. 

Note address. is shown.beside each instruction with the Hex value 
of the- instruction ill parenthesis. 

. 

c' 

1< 

- ,- -". --" 
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15 
(0") 

I~ 

(89) 
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4.0 ENVIRONMENr &; POWER REQUIREMENTS 

5.0 

The. cOD.troller" requires 3 AllI:ps at +5V, 60 mA at l2V, and 
100 mA at lS. 7'5V. It is designed to operate at temperatures between 
o·e and.50·c- and up to 90% rela.t:f.ve humidity without condensation. 

APPUCAl3LE DOCUMENTS 

P1-6dact Spec:tfica.t1on PS200026 02. 

Artwork A W20002602. 

Detai1. 000002602. 

Assembly A20002602-1 
A20002S02-2. 

Schematic SC200026 02. 

List at Materials L."4.20002602-1 
LM20002602-2 

- APPENDIX A . 

6.1. Dia.gnostic Information 

a. P/N lll92: 

b. P/NUl81 

6.2. Device Address Jum'Cering 

DIA 2602: diagnostic for lSXX 
fhomwa:re- systems. 

RDOl-2602 diagnostic for REALITY 
System.. 

Table- 1. COI1ta.iDs the address jumpermg for all rmges of add:ress 
mmLO tolE. 

A PS20002602 B 

OWG 
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\.t. . I 
~ 

. I 

~ TABLE L DEVICE ADDRESS JUMPERING 

JUMPER EYELE.T NUMBEBS , .. 
.. -. . .. -,~ .. -. 

E13 to E4to El to - E7 to ElO to 
... _ .... ..... -- . - - .• 

E2 ES- Ell E12 E14 E15 E8 E9 E5 E6 
- .. .. -

HEX El6 to E19 to E22to E25 to E28 to 
.. "-.. _. . .. ' 

ADDRESS' E29 E3o. E27 E26 E24 E23 E21 E20 Ela E17 
... 

, .... 

0 X- X X X X 
1 X X X X X X 
2 X X- X X X -"-
3 X X X X X 

- ,-~. .-

4 X X X X X - "-
5 X X X X X .. -
6 X X X X X '. 

7 X X X X X 
8 X X X X X 
9 X X X X X 

-. A • X X X X X 
.*. B X X X X X 

C X X X X X 
D X X X X X 
E X X X X X 

' .. ,- .. 
F X X X X - X 
10'" X X X X X 
11 X X X X X 
12 X X X X X 
13 X X X X X-
14 X X X X X 
15 X X X X X 
16 X X X X X - .. 

17 X X X X X 
18 X X X X X 
19 X X X X X 
lA X X X X- X 
lB X X X X X 
1C X X X X X 
lD X X X X X 
1E X X X X X 
1F X X X X X 

*NOTE: Address "10" is normally assumed and is - jumpered by etch.. If another a.ddress· is used, A PS20002602 B 
- -. ~.-

.. the etch between the- eyelets that are changed 
must be cut. OWG 
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