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Field Support T ech T ip 
P r oduct : C- 1 
T ech T ip N u mber : Com m-<XJI 
D ate: Octobe r 31, I !l86 
Subject: Syst ech Patc h Panel 
Submitted Bv: Dic k Ua kcr 

NOTE: This replaces curr ent Comm -00 1. 

Systech patch panel compatibility. The patch panel for the Sytech async 
controller model 800/ 1600 will not work on the controller model 850/ 16$0 
and vice versa. The connectors on the end of the patch panel signal 
cables are different for the two models. This prevents connecting the 
wrong model pa tch panel. So if you have to switch models the controller 
to bulkhead signal cable will also have Lo be replaced. The small 
controller lo bulkhead DC cable will work on either model 

Here are the part numbers in volved. 

Model 800/ 1600 
Con troller 
Patch Pane l 
Signal Cable 

Model 850/ 1650 
Controller 
Patc h Panel 
Signal Cable 

221-000001-202 
500-000133-200 (not D shell connector) 
601-500002-200 (not D shell connector) 

221-000002-200 
500-000161-200 (D shell connector) 
601-500000-200 (D shell connector) 
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Field Support Tech Tip 
Product: C- 1 
Tech Tip Number: Co mm-002 
Date: May 30. 1986 {Revised 3/ 1/ 87 ) 
Subject: SPU i\-lodem 
S ubmit ted By: Clill Geonda 

SPU MODEM PART NUMBER 211-000100-200 ONLY 

Problem: SPU Modem powers up in "Voice Mode" . 

for those who have installed FM0033 and the SPU Modem still powers up 
in "Voice Mode". rather than " Data Mode", there is now an a nswer. Buck 
Treherne has repo rted that doubling the size of the capaci tor (to .02 l\ffD) 
does the trick. Probably the easiest way would be to parallel the .01 MFD 
with another .01 i\ lfD. Tried it myself and it wor ked for me. too. 

NOTE: This T tch T ip is not applicable lo SPU :O.lodem ParL Number ~ 11 -000 105-200 . 

) 

) 
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Product : C- 1 
Tech Tip Number: Comm-003 
Date: ~ larch I. 1987 (Rev. 07/ 15/87) 
Subject: Comm unications Cabling 
Submi tted Bv: Arad .Jones 

The puq>O;e or tl11s T ech Tip is LO identiry and describe lh t: \'arious C:'\bles that CJ.n be 
u ~<1:d to connect Tt· rminal~. ~lodems, etc. to t.he C- 1 

• C- 1 ...-.. Asynchronous Local Terminal: 

C-• Tt::ll~llNAL 

·-----­
~ ------

3---- -
1- - ---
20 - ----

• C-1 +--+ Modern: 

I 
2 
3 
7 
20 

C-1 "ODE~t 

I I 

2 3 
3 2 
4 5 
5 4 

SIGNAL 

Frame Ground 
Tram.mil Data 
Receive Data 
Signal Ground 
Data Terminal R<3dy 

SIGNAL 

f rame Ground 
Receive D:a.L:i 
TransmiL Data 
Clear to Send· 
Request LO Send 

PART NUMBERS 

604-100002-00x (Terrnmal 
End I> Fem ale) 
604- 100003-00x (Terminal 
End is Male) 
P / N suffix d efines length: 
·001 - 5 r eel; -002= 10 r e<L: 
-003= 25 Peet; -00~=50 Feet ; 
and -005= 70 Feel . 

PART N\N OERS 

60-1- 100001-00x (Modem 
End is ~!ale) 
60-1-100007-00x (Modem 
End is F'emale) 

6 20 DaLa. Terminal Ready P / N suffix defines length: 
7 7 Signal Ground 
8 8 Carrier Detect 

20 6 Dato Set Ready 

22 22 Ring Indicator 

• C-1 ........,. Mico m@ Switch: 

C- 1 ,\llCO~I@ SIGNAL 

I I Frame Ground 
2 3 Receive Data 
3 2 Tr:insmit Data 

6 20 Data Terminal Ready 
7 7 Signal Ground 
20 6 Data Set Ready 

Note: At. the C· l end. J umptr fro m 
pin 4 (RTS) to p111 5 (CTS). 

-00 1 ~5 reet; -002= 10 reel . 
·003- 25 reet: -00-1= 50 Peet. 
•nd -005= 70 Peet 

P A RT NU~IBERS 

604·06000 l-OOx 

P /N aumx defines length: 
-001= 5 Feet; -002 = 10 Feet ; 
-003= 25 Peel; -004=50 Fret: 
an d -005= 70 Peet. 

l 

I 
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Product: C- 1 - ._ ii _ CONVEX -
Tech Tip Number: Comm-()()~ 
Date: :-.larch 30. 1087 - S ubject: Ethernet P nrt Numbers 
Submitted By: Brnd .Jo nes 

c·0 1,,,.x 1>:, r1 ~11mlwr .. for tli l! various componenlS required to ronnrcl two (21 or more ('.. J 

~~ ... lt'lll"'. a ('. t :u1cl :rnoth1·r ~ystcm , eLc_ togethtr vi:i. Etht rnet are ~hown hf" low. 

l'AllT Sl'.\IDER 

601-0 10001-202 

2 1 1 -000 10 1 ·00~ 

30•1·000021·001 

DESCRIPTION QL'..tNT/Tl ' 

Cable A . ...,embly. Ethernet. 2·1 feet I 
(T>ps must be more than 8 feet 
apart; so each ~4 foot length w i ll 
support 2 T aps) 

T erminator Assembly, 49.9 Ohms 2 
(one required per c>blc end) 

Adapter. Ethernet Cable (required when I 
connecting two 24 foot lengths together} 

No~: To add to exi.ting H , 48, 72, etc. foot lengths of Eiherntt Cable, order Convex 
Part Number 550.000151-204. which will obtain the Part Numbers and Q uanlitics shown 
above 

• BMic, Unterminated E thernet C able · Manufacturer Part Numbe rs: 

MANUFACTURER 

Belden 

lntcrlan 

PART NUMBER / MARKINGS 

9880 I AWM Style 1478, Elhernet/ IEEE 802.3. Coax NJ 

PT 704-AAYA-OOO / MONCO OU AWM Style 1478 

• Miscellaneous Convex. Part Numbers: 

PART NUMBER DESCRIPTION 

21 1-000101-200 Multibus Ethernet Controller 

211-00010 1-001 Ethernet Transceiver (Linc Tap) 

21 1-000101-003 Kit.., Transceiver Installation 

601-150001-200 Cable, Etherncl Controller to Bu lkhead. 5 feet 

601-150001-202 Cable, Ethernet Controller to Bulkhead. 3 feet 

60 1-1 50001-203 Cable, Ethernet Controller lo Bulkhead. 15 inches 

604-150001-001 Cable, Bulkhead to Ethernet Transceiver (Tap), 20 feet 

604- 15000 t-002 Cable, Bulkhead to Ethernet Transcei"cr (Tap), 50 feet 

) 
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Product: C'- 1 
T ech Tip Number: Comm-005 
Date: April 15. 1087 
Subject: 8xcelan 8thernet l\lcssages 
Submitted Bv: Brad .Jones 

T) pica. I example.s o r Exctlan Ethernd Transmit and Receive Error messages a r e shown 

hdow 

[CCU7@ 11 :00.00I ex: receive erro r 4 

[CC U7@ I l :OO:OOJ ex: reccive error 10 

[CCU7@ 11 :OO:OOJ ex: receive error '.!8 

[CCU7@ 11 :OO:OOJ ex: Lransmi< error ·10 

The Tr:rnsmit. anti Receive Error Codes are descr ibed below. 

• Receive Error Codes -

CODE' DESCRIPTION 

()() Packet. received wi th no error. 
X4 Packe t received longer than burrer available; truncated. 
XS Runt packet received (shorter than upccted). 
lX Packet received with alignment error. 
!?X Packet. received w ith CRC err o r. 
4X No packet reccivedi buffer supplied wa.s I~ than ts-I bytes. 
OAl Reception railed; EXOS 201 was not in con troller mode. 

• T raiumit Error Codee . 

CODE' DESCRIPTION 

00 Succus(ul transmission; no retries required. 
X I Successrul t ransmission; one (l) retry required. 
X2 S uccessfol transmission; more than one ( 1) retry required . 
XS (Version 2 .0 T ran!5Ceivers only) Indicates the absence or <he oognal 

" SQE TEST" during the lnerframe Spacing lni.erval. This code can 
be ORed with all others <7e<pl " 40" and " OAI " . (NOTE: Normal 
Convex configurat ion or <he Excelan Ethernet Controller, Pan Number 
~1 1 -000101-~00 , is t.o disable Lhis check) 

IX Transmission failed due to excessive collisions. 
:?X No C arrier Sense signal detected during transmission. 
·IX Tra11sm1ss1011 failed; Lrn.nsmil length nol in nnge. 
OAl Tran::.m1~1011 failed ; EXOS :.?Ol was 110\ in comrollu mode 

AJI cod..-.s are in hexndi:dmaL Except. where stated otherwise, all codes can ht: 
ORi:d with other codes. In the codi:s shown above. ·' X" is Jon 't care: 

... continued on next page 
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Tech Tip Number : Comm-00!> 

P age: 2 or :3 

... continued from previom page 

Excd:u1 F.1 hcrnet Error Code., other titan Trans mi1 and Receive are d~crihcd 111 1 he 
following table (see previous page fo r Transmit. and Receive Error Codes). 

CODE O PERATION DESCRIPTION 

AO Conriwurntion Invalid address for conrivuration messaa-e . 

Al UPLOAD lnvaliJ request.. 
EXECl lTE 

DOWNLOAD 

A:? EXECUTE lnv3lid startincr addre-ss. 

AJ UP LOAD Specified memory does not exist; no cop)' done. 
DOWNLOAD Dtstination memor v block overlans reserved memon · no conv done. 

A4 Confi•uration Invalid oneration mode narameter . 

A5 Configuration Invalid host data format teat pat.tern (i.e., the NX 200 cannot find 
any reason•ble conversion to derive the expect..td data pattern rrom 
that sunnlied in the te~t nattern \. 

A7 Conriguration Invalid configurntion mes.sage format . This may occur ir reserved 
lields contain an imnroner value. 

AS Confinurat.ion Invalid movable data blcxk address na'3meter. 

A9 Confi•urat.ion Invalid number or nroceMes naramctcr . 

AA Confi•uration Invalid number or mailboxes nan.met.er. 

AB Confi•uration Invalid number or address slots "arameter. 

AC Confi•uration lnva.lid number of h03t.s narameter. 

AD Configuration Invalid host message queue para.meter. T he l\'X 200 returns this 
code upon detection or any inconsistency in t.he message queue 
li .e. bad interrunt Lvoe invalid se•menL addr ess bad link et<. I. 

AE Conforurn.tion Insufficient memorv lor .movable data block. 

AF Confi"uration NeL booL !ailed. 

BO Self-Test Checksum on NX 200 EPROM !ailed. 

Ill Self-Test Memor• test failed lor 0 to 128 K. 

02 Self-Tesl Memorv test. railed for l28 I< to to~r.memorv . 

03 Sell-Test Counter test failed. 

04 Sell-Test lnterrunto lest foiled. 

OS Sell-T e5t Transmission test. failed . 

06 Sell-Test Rect:in test. fail ed . 

07 Sell-Test Local loonback data nath test !ailed. 

08 Self-Test CRC test la.iled. 

... continued on next page 

' I 
I 

) 
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... continued from previous page 

CODE Ol'EllATION DESCRIPTION 

B9 Sdf-Tes< Check.u m on nhvsical address EPROM failed. 

BA Sdf-Tcst Dus timeout. 

BB Self-Tes< Ethernet. chin initial ization failed. 

BC Sdf-Tcsl Ethernet chin selr-tesl failed . 

BD Self-Test Ethernet chin resource counter (ailed. 

BE Self-Test Ethernd loon-back test alill"nmcnc. error . 

BF Self-Test iSBX board not. in nlace. 

co Onerntional Sncciried t ime exhausted. 

Cl Onerational Host memorv read / write test failed. 

C8 Qnerat.ional Paritv hardware lo1ric railed. 

co O"'erl'ltional NMI interrunc. for bus tim~ut failed. 

CA Oner:itional I-lost interrunt tes t fai led. 

CB O"erational Comm:rnd unit test faHed. 

cc O"erallonal Divide error excention. 

co Oncr:\lion31 Undefined intcrrunt tvr\c. 

CE Qn.erauonal Command not executed bv the CU o r tht 8~~86 . 

CF Oneratio nal Command block svnc railed buween hardw:ire and sortware. 

DI NET_RECV The specified slot does not exist or access is prohibited. 
NET " 'DRS 

D2 NET RECV T he ~neciried slot was emntv. 

DJ NET..ADDHS Improper addr~. Multicast s lots can only take multic~t 

addre:;ses and the physical slot can only take > physical 
addres.. Attempting <o write the broadcasl slo< (numb<r 255) 
result.s in this error. 

OA I NET_RECV Failed. The EXOS 201 is no< in controller mode. 
NET..ADDRS 
NET_$TSTCS 
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Field Support Tech T ip 
Product: C- 1 
Tech Tip Number: \omm-006 
Da te: SepLcm ber 15. 1987 
Subject: EthcrncL Bulkhead Conn~rtor 
Submitted Bv: I:lra<l .Jones 

T wo problems h3ve been seen from time-to-time that. c;i.n cont.ribute LO Ethernet Transn11t 
'"d Receive errors: (I ) ~founting the Dulkhead Connector of Cable Port Number 601-
t5000 l·'!Ox on the wrong side or the Bulkhead Mounting Plate and, (2) incorrec t. placement. 
o r t ile rlat. w~hcrs on the male connect.or of Cable Put Number 604· l50CX>l·OOx. Eit.ht r 
problem alone or both together will result. in unreliable mating of the Ethernet cable to the 
C· l Oulkl1ead conncrt.or. The following items must. be verified :rnd, if ne<essary, corrcctect 
:ls ~n :l.'lli ~ihlc on inst:tlled ~ystcms. Additionally. these ite ms must n/1uay" be vcriried 
during future inst:illations. 

• Proper Mount ing o r the Bulkhead Connector (Shown Aci.at Si:e) 

Nuts rl- Bulkhead 

Ground Lug ------

Red Ground \Vire -

Signal Cable Fro m} Ill Ethernet Conlrol· 
ler in Multibus. 

(P/ N 601-150001-20x) 

Screw (2 places) -------• 

Lock washer 

C·I Side 

Correct Assembly of the Male }­
f:: 11d of the Dulkhead-to-Delni 
or Transceiver Cable, Part. 
Number 604- 150001-00x •hown. 

- P•nel-t.o-Dulkhe>d Mounting 
Screw (2 P laces) 

- Bulkhead Mounting Pl•t• 
(Port Number 320.000278-500) 

---- 15·Pin Female Connector for 
Cable to Transceiver or Delni 
(Part Number 604- ISOOOl ·OOx) 

I Male- t.o-F<rna le Retainer Slide 

The 0 .t•idc World 

To Transceiver 
OR Delni Box 

2-Flat Washers 6 J 

(2 Pl>ecs) ,- Nut (2 Place•) 

) 

) 

I 

I 
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Field Support Tech Tip 
Product: C-1 
Tech Tip Number: Com m-007 
Date: December 15, 1087 
Subject: Excelan Ethernet Firmware 
Submitted By: Brad Jones 

The original T ech Tip Number "Comm-004" (March 15, 1087) attri buted 
some problems to Revision 4.4 of the Excelan Ethe rnet Firmware. This 
proved to be an unfounded decision and , as a resul t , the original version 
of the Tech Tip was voided on Ma rch 30, 1087 and replaced with the 
current Tech Ti p Number "Comm-004", Ethernet Part Numbers. 

At this time the Excelan Ethernet Firmware situation is as [allows: 

Excelan Ethernet Firmware Revision 5.3 or later is required only if a 
system is using DECnet or Convex COVUEnet software. In all 
other a pplications, Excelan Ethernet Firmware Revision 5.3 and earlier is 
acceptable and useable. 
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Field Support Tech Tip 
Product: C-1 
T ech Tip Number: Comm-008 
Date: February 6, 1988 
Subject: Terminal/ Modem Conversion 
Submitted Bv: Rick Miller 

There are two ways to convert a port on a systech patch panel from a 
terminal to a modem port: 

METHOD 1: If you use modem cable # 604-000001-00x there's 
no need to mess with t he systech panel that's 
setup with terminal header plugs. T his is the 
easiest method. (You can troubleshoot a modem 
port with a terminal and it's cable with this 
type of setup.} 

METHOD 2: Or you could strap the patch panel internally via a 
jumper plug. ( For a modem, use # 221-000001-203, a 
Convex number.) This is installed next to t he USART 
for the port being changed. It's handy if you've 
plenty of terminal cables and wish to avoid ordering 
or running modem cables. 

NOTE: If time is short ... you can quickly manufacture 
an IC header (modem or terminal plug) by using 
the drawings below. 

Modem P lug Termina l Plug 

~ 
---

>< --
>< -

l -11 
ro ro 

) 

) 

) 



-­_ ...... Field Support Tech Tip 
Product: C-1 - -iii _ CONVEX -
Tech T ip N u mber : Comm-009 
Date: January 31, 1080 
Subject: RS-232 ExplanaLion 
Submit ted By: AL Haddix -,._. 

RS-232 DEFINITION 

The purpo:,e of RS-23:? 15 to provide a standard inLerfoce con figuration for the trnnsm1)81on 
or <l>ta be<ween DATA TERMINAL EQUIPMENT and DATA C lRC UIT-TERMINATOR 
EQU IPMENT, employing serial binary data interchange. 

Tl11s will ::icrve as an cxpbnation of lhis sundard a.$ well as th' CONVEX 1rn1>h:mentation, 
and 1..0 supply b~1c derinition of tt!rrns and simple explanation or :standard application 

t.echniqucs. \Ve will concern o urselves primarily with rull·duplex a.synchronous operation •rnd 
ignore for th1:1 discussion the use o ( synchronous applic:ations. 

T he following Lcrms are used extensive ly when conversing on RS-232 and are frequently 

nusu nders t.ood : 

t ) full-Duplex rerers to the transmission or data in bot.h di rections. 
over tbe same lines simultaneously . I n other words 

while transmit.ting over the TX line the same unit can 
receive d a ta over it.s RX line. 

2) Asynchronous transmission is sometimes referred t.o as star t/ stop 
format. because or the use or start and stop bit.s to 
bracket the incoming dat.a . Oat.a is t.ran snutt.ed using 

><an<lard ASCII code and usually an odd o r even parity 
bu., forming an 8 bit character . 

3) Data T erminal Equipment ( DTE ) Refers to equip ment such as computers 
terminals and printers and is generally rcs1>0nsible for 

origination or local signals, such as, Dau. Terminal 
Ready an<l Request to Send. 

·I) Data. (;1rc uil -T cr111inator Equipm~nt l DCE ) is gen erally a modem o r 

cqu1prncnL that. is emulating a modem . DC E is responsible 

for the establishment and maintenance or the connect ion. 
This 1s accomplished through the DCE signal.: Clear 10 

Send, Data Set Ready and Carrier Detect. 
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... continued from previous page 

RS-2.32 OVERVIEW 

RS~'.!32 signals c:in be divided inlo four groups: Data., Ground, Con t rol and Timing. As 
synchronous oper:\t ion will not be discusse<l in t his tex t, timing will be ignored . 

The ground leads 3fC by for the simplest l..o understand :ind consist or the rr3me ground 
on pin l and the signal ground on pin 7. The rrame ground is a sim ple power ground to 
keep the connections at the same potent ial much a,., the ground o n any hou.sehold applinince 
functions. The signo.1 ground is used M a r eference for all other signals 

The Data lines are referred t.o iu transmit and receive 3nd ar e located on pins 2 :ind 3 
repectively. Th~e lines perform exactly as t heir name would indicate with tn.nsmit bein'J: 
eonsidcred a DTE signal and receive a DCE signal. 

There are fi ve (5) standard control lines a.ssociated with RS-232 and these are· 

I ) Data T.rminol Ready (DTR) indicates Lhe DTE is on line 
and ready to connect wiLh the local DCE. 

2) RequesL LO Send (RTS) is a signal that is initia ted by 

thf' remotf' DTE indicating thM it wishes to t ransmi t . 

3) Data Stt Ready (DSR) indicates the DCE is avai lable for 

transmission. 

4) Clear to Send (CTS) is initiated by the DCE to indicate t h at 
it is clear to initiate & tra.nsmiMion. This would be 

in response to a Request Lo Send . 

5) Data Carrier Oet« t (DCD) indicates thot corrier is present 
and a tnns miMion is curr ently in progreM. 

As reported earl ier in this text , these signals are used to establish a.nd maintain the 
connection or the data lines. No other r etL'°n exists for these lines. except to insure the 

proper delivery or data. 

) 
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... continued from p revious page 

Tlus IS the conr1gurauon or lhe RS-23'2 connector. 

FUNCTION PIN NAME DIRECTION 

DATA ~ TX From DTE 
D,\TA 3 RX From DCE 

CONTROL ~ HTS From DTE 
CONTROi. 5 CTS From DCE 

CONTROL 6 osn From DCE 

CONTROL 8 DCD f rom DCE 

CONTHOL 20 om from DTE 

C'O:--'TROL '.!2 RI From DCE 

CHOU ND I F'C N/A 

GROUND 7 SC N/A 

RS-232 OPERATION 

Operatio n or RS-232 is relat ively easy remembering tha.l the primary cons1dcrlion 1s that 
for every s ignal raised from a DCE there mu.st be a co rresponding signal from the DTE 
and vic~versa. 

The primary signal used t.o 1111t1ate a connection is Data Tcrrninnl Heady (OTR). This 
:, ignal must L>c acll\'C for the DCE equipment to even respond For explanat ion porposes 

11, will be e~1cr to bridly summarize t.he interact.ion of these signals u:i- 111g the c~ample of 

half-duplex mode: 

I) HTS 1s 111 i tiate<l by Lhe far end DTE. 

2) DCD 1> checked by th• loral DCE to verify HTS has been O.SStrLed 
by tl1< remote DTE 
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... continue d from pre vious page 

3} Ir the remote end 's RTS is active (DCD is on), t he modem igr\orc~ t he 

request and the DTE retry 's. This indicates t ha t ther e is presently 
a connection :\(ready established and the DCE can not respond to the 

new request. I f DCD is off (meaning no activity}, 1he l()("al modem 
responds by ""serting CTS to t he remote DTE. 

-& } The DTE then sends d:lta. over ~he TX line and the mode1n transmit5. 

5) The loca l modern receives th is data and places it on the RX line. 

pin 3. for presentation to the local DT E . 

6) t he or iginating DTE continu .. with RTS asserted until all dat a is 
tr ans mitted . Then it drops RTS, which, in turn d rops DCD at the 

far end a nd CT S !<><:ally. 

7) The line is now idle and eit her DTE can now obtain contr ol of t he 

line. 

This process will be repea ted over and over until t.he communicatio n process is complete. 
The im por tant thing to remember is that DTR was aoserted throug h all of th is a nd if 
DTR wer e to be t urned off for any reason , the connection would be immediately 

t erminated. 

Data T erminal Re<ldy can be dropped a t. a.ny t.ime during this process. for any or the 

following reasons : 

1) !fang up t he line. 

2) Place the DTE in l<><:al "mode" . 

3) Sending 3. Control-D character . which will be in terpreted as a 

disconnect. 

In t he fo ll -duplex mode of operation both DTE's wo uld maintain RTS constantly. The 
DCE's would in turn maintain CTS and also DCD as the DTE wo uld be maintaining 
RTS . This configuration would maintain a constant connection for f ull -d uplex transmission. 

) 

) 

) 
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\\' lieu 1 he ct1u11>111cnl 1::. 111 lhc ::.ame room It 1s noL nece~ary or Je51re<l lo ust: modems for 

du: data co11ncc llo11 :.i In tlu~ c\t.~llL lhe lines can be cro.:i.::.-connccteJ in o rder t.o emulate 

UC£ s1gnab w1ll1 t.he available DTE signals. In th is manner cit.her :.ii<lc I03)' emulate DTE 

o r DCE. <lcpendang on the J 1rccl1011 o f transmiss ion 

\\'hen cro.s:S·corrnccLi ng il 1:i ncce~ary t.o remember that the DTE signals . DTR and RTS. 

must be used to c ri.::lle t.he D C E signals , DSR, CTS and DC D. :\)so rcmcmUcr that out.pub 

musL be routed to input.s. 

Jn order lo ernuJBLe DSR (pin 6), DTR (pin 20) may b< crossed over. Jn olher words. you 

can cros.rconnect pin 20 a t one end t.o pin 6 at t.ht far end. A.s CTS is a response to 

HTS t his can be co.:si ly emulated by connecting pin 4 to pin 5 o n Lht: ume side and in 
order to gtnt:ral.c DCD on t he far end lhcn lhis connection can be run to pin 8 on the 

far end . 

The Jat.a connccuons can be s11n1larly handled by cros:,ing pins :! and 3 of both ends. )() 

lhat the xmu line of one end as run to the receive line of the far end. In Ll 11s rnanm:r "t 

will be able t..o handle our our foll-duplex operation. 

The grounds would, natur3lly, be run ~tr~ughL across from one end Lo the o ther The ring 
indicato r on pm '.!~ would nol. be necessary and :,0 could be om1Ltcd . 

The fmal generic connccllon would appear a.s below· 

FUNCTION PIN PIN 

FG 1 --- 1 
TX ~><:; BX 

RTS 

·~ ' CTS 5 5 
DSB ij ti 

SC 7 7 

DCD 8 8 
DTR w 20 



Page: ll of n 

Field Support Tech Tip --- ..._. - ._ &. _ CONVEX -
Tech Tip Number: Comm-000 

... continued from previo us page 

FLOW CO NTROL 

The-rt" are ~0 111c <lcncM in the wor ld that do no t transmit anc.J are muc h ~lower th:rn tlu• 
;;tandard DTE :uu.l 1hf'<t rcquirr :\ difrerent connection format. The primi\r )' cx:unple of 

such a de\' ice would lw a line printer . 

For th6c dt•\' it eS it will be OCCCSS:\ry to implemen t now cont rol Thi~ involvf"S I he 
regulation of data transmitted bct"een two devices and the opcntion of one 1~ signiricanth 
slower than the other Printers fall into this cat.egory because o f t he mecha nical operation 
required . So it would be necessary to suspend dat.a Oow while the printer returns to tht 
home position . or the pnper is being changed u well ~ numerous other fun ctions unique 

LO a line prin ter 

T here arc two s t:t. ndard method~ o( Oow cont rol and these arc XON t XOFF and h:t.rdware 

now control. 

XON{XOFF is prim:mly a soft,\arc implementation where a contro l (' har:t.c ler is returnt d 
to the syst em to indical.c a pause in the t.ransmission and t.hen a.not.her cont.rol character 
will reinitia.te t.he t ransmission. 

The har dware method is ver y simib.r to the cr055--connetion discus.scd previously. requi ring 

the printer to yank a predeterm ined line to indicate a P:'\OSe and t hen rclcMC it when 
ready . This line will v:uy bet ween manufacturers a nd can be det erm ined by examin:t. tion or 

the oper at ions manuill . The CTS signal is used by many pr inters to handle this hardware 
now control, but o ther printers use other faci li t.ies and will be indicated in t.he manual. 

CONVEX IMPLEMENTATION 

The RS-232 standard actually definrs several possible interfac.s betwern DTE >nd DCE In 
any application. devi ce~ use only a subset or the complete standard depeuding on 

c<ipabilit.ies anc.1 requii emenl.S. The Systech :isync controlltr addn:ss~ 311 of t.h t signals th:\l 
ha\'e been prtviousl) discussed. Bul. every device that could bt int cr foced to th is cont roller 
will vary as to fonct.ionallit.y <ind implementation. l<etping this in mind ii.. then becomes 

obvious Lh:it there :\re numerous p<Xsibilu~ for cable configuru ions 

) 

) 

\ 
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In !)()m e 111sLances u. is o nly necb.Sa ry l o supply a four wi re connccuon This includes only 

the two grounds and Lhe transmit. and receive lines \Vhilc 1..his rill.s the ha.sic requiremcnt.s 

1t is not adv1sabli: a.:, l L does not a llow for noise :rnd Ouctuallo ns involved wi t h :my 

rompuler applicau on In adJ1uon the systech controller Jots not regul:nc t he nurnbt:r of 
rn te rrupts per port , :loO wnh this configuratio n and a no1~y o r un term11131ed line u 1s 

poss10lt to fl<.>Od the CCU and the JP with unnecessary rntcrrupts th11::> reducing the overall 

performance or t he system. 

t ls ing t.hc basic contro l l ines 111 the configuration insu rb a greater degree of coutrol a;1d 
.sa(eLy. There will be fewer garbled or lost char.'.lclers a.nd devices will behave more closely 

to their designed spcc:s. 

It. is a lso important to note that there are two methods. with the Syst ech controller , o r 

changing t.he s ignal cross-conneClions: 

~ IETllOD I 

Systcch l1a.s su pplied 1umpcr configurations on the rnd1v1dual ports to cha nge the 
hardware ha ndshakrng This Ill e~encc ·changu the charactel'isLics o r the port rrom a DTE 
to a DCE conriguration. The :! standard jumpers in use are labeled modem 3nd terminal. 
T he modem jumper gives the Convex a DTE emulation, while t he termrnal p lug maint:iins 

the OCE characteri.stics 

The following arc wiring lliagra.ms for jumper plugs on systcch porb : 

FOR TER~llNAL FOR ~IODEM 

RX 1 --- 14 TX RX l ><l ·I TX 
TX ~ --- 13 RX TX ~ 13 RX 

C-TS 3 --- 1~ RTS CTS :I>< ' ~ RTS 
I n'~ 1 --- 11 CTS RTS ·I 11 CTS 
DTll ;,--- 10 DSR DTR r, ~ 10 OSI! 
DCD 6 --- 9 DCD DCD 0 9 DCD 
DSH 7 --- 8 DTR DSH 7 8 DTH 

NOTE Tht: sys t em 1s shipped ini tially with Lhe tc r nunal 

Jumper 1nstallc<l. but can be changed on r c<tuest. 
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It. IS obvious fro m the :l.boVf' diagrams that the purpose or t h(' .. ,. jumpers i!li LO :tccomplish 

lhr cross connection~ in!'t.ead of relymg on <L cable ~olut.ior1 Th1 :-. would allow lht' c-:iblr for 
a ny dev i(:1~ to lw wirrd in a stra ight t hrour;;h ma nner . 

METllOD 2 

The second method of h:rndling t he ha.n<lsha.ke is 10 leave t h e te rminal jumper 

installed and change rhe pl1ysical co nrig:uration or the cable. Using th is method would 

enable the use of a st raight through cable when connecti ng a modem to the host sy~tem . 

It. is important to keep in mind that. t hese two methods can conflict a nd ~o it is a.dvi~ahl e 

to be aware of the type o ( jumper ins talled on each port , 50 M n ot to create problems 
with t he ca ble con figuration. 

1\ gain , it ls important.. to understand, that all manufacturer's u ;ise different RS232 signals to 
repr esent various functions. But understanding t he configuration :\ t t he Convex rnd ~hould 

make it relatively ('a.,~y to cross t he appropriate leads. 

So far. the discussion ha.s <lea.It, primarily, with generic functions and explanations. 
Unfo rtunately , t he implementation varies with almost any device This is because or 
di ffer ent in t erpretations as well as application and func tion or t he various RS232 devices 
available . So, the discussion w i11 now turn to a. more specifi c implementation of RS '.?32. 

The following examples will dea l dirtctly wi th RS232 devices connected to a port on the 
Systech :l.Sync contr o ller installed on ::i CONVEX system. In ea.ch c a.."i-e t he specific 

implementation wi ll he a minimal recommendation. There will be other alt..ern:itives for 
each example, so please, do not understand t hi• lo be the only possibility. 

The first example will be an explanation or t.he cross-connect.ion necessary for a C . l toh 
terminal. In each case the example will assume that. a terminal jumper is ins talled in 
Systech a.sync port. 

CONVEX TERMINAL SIGNAL 

I I Frame Ground 
2 2 Transmit 
3 3 Receive 

~:J 
RTS 
CTS 

7 7 Signal C round 
20 20 DTR 

) 

) 

j 
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. .\.:, ca n be 3cen from the above configuration, Lhis will require a n11n1mum or 5 conductors 
to :..ccomphsh this While 1L is common practice Lo u!)c only three conductors. this 1s not 
n:conunendcJ for the re:l:)()ns detailed in earlier discu~1ons It. shot1ld also be evident. th:.L 

the cross con ntcllon::i a rl' :Lc tually made by W3}' of the ter mtnJ.1 jumper tn:,t a llcd 0 11 the 

1>0ri. 

In thi:s configurauou the connections for pins 1,2,3 ~nd 7 arc obvious, but 1.he remaining 

.:onncct1on:s could use n li ttle e:<planauon. The loop back co nnecuoni, between ·• and 5 an· 
only to insure- that every t i me a r equest is made that. there 1.s a corrcspomlinK "cltar to 
send" ~ transmiMion can take p lace. In t h is way the DCE :signal "CT S ,. ca. n be emulated 
and ensure the dat :t c:u1 transfer will a lways be succc:i;srul. 

The connec tion for pin 20 will be routed by the jumper lO pin 8 In this way DSR will 
be a.:,serLed any t 11ne t. hc t erminal is on-l ine. This, again , will emula1.e the interact ion 
between DT ll and DSR . He111embcr. that for any tr ansfer to be accompli:,hcd DTR mus1 he 

acu vc from the te rminal and recogniz:ed by t he C ONVEX port Fo r fu r ther illus t ration or 
1111 .;;:, :,ee figure I below 

JU~IPER CADLE SIGNAL 

F'C 

RX I 14 2 2 TX 
T X 2 13 3 3 11X 

CTS 3 12 4 =i RTS 
RTS 4 11 5 CTS 
DTl1 5 10 

DCD 6 9 

OSH 7 8 i- 20 20 DTH 

SC 

F'ICUl1E I 

The next example w ill :>ho w the p ro1>er configuratio n for a rnoJem and . ag:un . wi ll assume 

;:i terminal Jumper 111stalleJ. 
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~IODE~I SIG:'-IAL 

20 

22 

F'G 
TX 
l~X 

CTS 
RTS 
DTll 
SG 

DCD 
DSR 
Ill 

This configuratiou is a Jiu.le more involved, :1..1 t here a rc m:lny mo r e ronnection!'i requi red 
ror the modem to communicate with the CONVEX port. 

First. rcmemhcr t he earlie r discussion on the DTE LO DCE interact.ion, This conriguration 
is iden tical nnd will be for any s t andnrd modem. Remember tha t wlu:~n t1 sing the modem 

Jumper that this cable would be configured with all connections SL<light through . In other 
words. all pins on the system side would connect d irectly to the corresponding pin on the 
1nodem side 

Second, it must be understood thal. with the terminal jumper installed this conrigur ation 

becomts a strn.ight pin to pin layout a.s can be seen in fi gure ::? l>C" low· 

JUMPER CABLE SIGNAL 

F'G 

nx l 14 2 3 nx 
TX ., 13 3 --- 2 TX 
CTS 3 12 4 --- 5 CTS 
llTS 4 11 5 --- 4 llTS 
DTR 5 10 6 ---'!o DTn 
DCD G 9 8 8 DCD 
osn 7 8 20 --- 6 DSR 

SC 
22 2'! RI 

F'IGURE 

l 

). 
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The opcra.uon her e 1:. somewhat simpler than previous <l1:.cussion:.. because lhis is a full 

~lupl cx connccuon .-\-i discl1:>:.ed previously , foll-duplex u :rnt>Oli5$1on is notlung mor e than 
;-,imultaneo\l .::i acu vt t) 111 both direcllons. This means that, u nlike half-duplex , after the link 

l:J completed . the control lines \\'ill maintain t hei r :.Late d1roughout 1he connectio n (n other 

word:), once HTS 1.::i ;)Ct1vc .u 1d CTS is gr::rnted then DC'D 3.nd DSR will :ibo rfmain actin:: 

ror t h t:: du ra.t.1o n or the li u k In :iddition DTR wtll be act ivt:: :rnyttlll t:: I 111: ,:,y ::,tcm is Oil· 

line . 

This makes Lhings fa irly si 111 plt to understand now, beca.usc the ouly lines that .should 

sho w a change in level would be t he transmit and rect1ve li nes on pill 2 :rnd 3 

rc::ipcctivt.dy Thi~ is Jue Lo Lhe change between one and zero st ates or the data . 

. ..\~ previously d1scu::i.sc<l , there exists another means of manipulating the ::.. ignnl:, for a 

inodcm. Thi~ 1s by using the tnodcm jumper on t he parLtcu lar port that tht! modern 1s 

attached \Vhcn u~ing thi:1 modem jumper the system would be converted to a s tandard 

DT E configuration, allowmg a common straight through modem cable to be u:;ed This 
cable a long with tl1e Ju mper is diplayed below in figure :1 

JU~IPER CABL E SIGNAL 

I I ro 

RX 1---14 " ~ TX 
TX ~ ------- 13 3 3 RX 

CTS 3 ~ 12 4 4 ins 
RTS 4 11 5 5 CTS 

DTR 5 ~ 10 6 6 DSR 
DCD ti 9 8 8 DCD 
DSR 7 8 W ~O DTR 

7 7 SC 
22 22 Il l 

FIGURE 3 
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Th<- fi11al (':(a m ph· will invo lve I hat or :l prinLer t.o a. 8Crial port T hio; cli;;:cw;..<t10n wi ll 
1111<krl:.:tk(' lo illu'llr:\l(' holh now ronlrol :'lnd hardw;\f(" h ~rndsh:-iking ~ would bf' r:ictd with 
:\ :.o pccific ~it.uation f'or the purpose of this discuMion a f"u ji1:rn DX2:t00 print.er will h,. 

11!'.lCd. 

The DX2300 is very 41.1mple in 1LS oper:\tion and r equires :tn Cf'lu:-tll y "i1mple <'able 

confi gur :'.\Lion 

CONVEX ~fODEl\f SIGNAL 

l l FG 
2 2 TX 
3 3 RX 

~ =i RTS 
5 CT~ 

7 7 SG 
20 20 DTR 

A communications protocol must be used with thi~ printer to prevent a buffer overnow 

condition when print d3L3 is received faster than the prin t t r can empty the prin t buffer 

There a two (2) protocols available with the DX2300 and these are: XON / XOFF or 

HEADY / lllJSY . 

Using XON/ XOFF' protocol relies on Lhe un ix te rminal driver to h nndle control c htt.r :\Ct('r~ 

form t he external device. The DX2300 will send a DC3 cont ro l code to the sys tem when 
the print burrer is Cull. The host. syst.em will th ien cease tra ns mitt ing and wait. for the 

pr in ter to transmit a OCt contro l code. This indicates t hat t he b uHer is empty and the 

printer is, again , rendy to receive print data. 

READY / DUSY protocol IS the s imple change or the DTR signal to indie>te a buffer foll 
condition \Vhen the prin t er is unavaib ble the DTR signal is for ced low indicating the 

printer is orr line lo the host :system. 

When the printer is first turned on a DCI will be stnt to lhe host. if in XON/ XOFF 

mode, o r DTR is lrue 1r in READY BUSY mode 

This is a very s imple e:<am ple, but one which illustrates a couple or diffe rent methods of 

m:mipulatmg the printe r Other pr inters will u~ o ther methods and this can eMily be 

•lctermintd by ('X:lmlll3l.10 0 o r the prmtier operation manu;:il. 

) 

) 
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UNIX 

What t his means to unix is that for a comma nd or program t.o open a port , DTR must 
be active. O therwise the program will block in the open st a t em ent :ind therefore not gain 

control of the port. 

\Vhen a logout or hangup is detected, unix sends S IGUUP to a ll p rocesses a nd then drops 
OSR for 2 seconds except when there are backgound jobs running on the port. In this case 
die logout is executed but DS R is not dropped. lC the port is au.ached to a pOrt. selecLor 

or modem which depends on DSR dropping a handler will have to be wr itten that allows 
unix to ignore SIGliLIP and •loes an IOCTL (DROPDTR);SLEEP (). 

Ir .k pr int.er 1.s bci"S allached u:,ang prrntcap It. will b~ nccessa q · to read the tty (·I) man 

page where: Lht: tty flags .:u-.: <l efined . The pr inuap cnlric.:s wi ll a llowthcsc fllgs to be stt o r 

unsel on cac print JOO 

As can be ~een fro m this dlS<'. ussion, RS:?32 is really a \•er y s imple and s traight forward 
proLocol for 5er1al co mrnunica.Lion. All t hat. is necessary i.:s lo determine the s ignab that 

each en<l o f the connection need satisfied . After this i::; de termined it will he a fai rl y 
s imple t ask to make a cable cros.s+connection 5Cheme t hat wi ll sa.usry both ends 

requirements. 


