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Periphere
Computer Systeme GmbH

Vier-Kanal asynchrones,
serielles-Interface

Die DLV 11-Jdient als Interface zwischen PCS 900.610
4asynchronen, seriellen Kommunikations-
"~ ilen und dem Q-Bus im Sil Rechner.

< fuhrt Seriell/Parallel- und Parallel/
Seriell-Datenkonversionen mit je einem
universellen asynchronen Empfanger/
Sender (UART) pro Kanal durch. Der UART
enthalt alle Sender- und Empfangerfunk-
tionen. Der Empfanger fuhrt die Seriell/
Parallel-Konversion von 7- oder 8-Bit-
Codes durch, die Zeichen erscheinen im
Datenpuffer rechtsbiindig ohne Start-,
Stop- und Paritatsbits. Der Sender fuhrt die
Parallel/Seriell-Konversion der Daten, die
vom Q-Bus kommen aus und versieht
diese mit Start-, Stop- und Paritatsbits.
Die PCS 900610 enthalt 16 Device-
Register, die vom Programm individuell
adressiert werden kénnen.

Fir jedenKanal (0-3) gibt es die

Empfangs-Kontroll/Status-Register (RCSR)
Empfangsbuffer (RBUF)
Sende-Kontroll/Status-Register ~ (XCSR)
Sendebuffer (XBUF).
Technische Daten: Zeichenformate: Option
— Vier unabhangige serielle Kanale in 7 oder 8 Datenbits, 1 oder 2 Stopbits, bei | Linienstrom-Pegelwandler fur 4 Kanale.

einem Bus-Device Bedarf Paritat (ungerade oder gerade) Umsetzung von V24 auf 20mA Linien-
— Kompatibilitat mit serieller EIA RS-232C | — Kanal 3 kann der Systemkonsole zu- strom (bis 9600 Baud)

und RS-423, AS 422 oder 20 mA Linien- geordnet werden

strom (abhangig von Kanalkonfigu- — BeiEmpfang eines ,breaks" auf Kanal 3

ration und Kabelauswah!) kann der Prozessor in den Halt-Mode
— Alle Kanale kénnen unabhangig von- gehen oder einen Bootstrap durch-

einander konfiguriert werden: fuhren.

intern quarzgesteuerte Baud-Raten: — Hard- und Software aquivalent zu vier

150, 300, 600, 1200, 2400, 4800, 9600, PCS 900615.

19200 oder 38400 Baud
— extern gesteuerte Baud-Rate GroBe Dual Slot

Stromversorgung +5V /1A
+12V/0,25A
normierte Busbelastung 1.0 AC, 1.0 DC

DAC Darinhara MPamni tar Quetama (RmhH - Pfilzar-\Wald-StraRe 36 - D-8000 Miinchen 90 - Telefon 089/68 10 21 - Telex 523 271
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DLV11-J
Four Asynchronous Serial Interfaces
900.610

Allgemeines

Die DLV11-J dient als Schnittstelle zwischen
4 asynchronen, seriellen I/0-Gerdten mit V24-
AnschluB und dem LSI11-Bus (Q-Bus).

Werden 20 mA Stromschleifen bendtigt, so ist
ein zusdtzlicher Konverter (DLV11-KA) zu in-
stallieren.

‘Features

- Vier unabhdngige serielle Kandle in einem
Bus-Device

- Kompatibilitit mit serieller EIA RS-232C
und RS-423, AS-422 oder 20 mA Stromschleife
(abhéngig voh Kanalkonfiguration und Kabel-
auswah1) ‘

- Alle Kandle kdnnen unabhdngig voneinander
konfiguriert werden:
fir quarzgesteuerte Baud-Raten:
150, 300, 600, 1200, 2409, 4800, 9600,
19208 oder 38408 Bits pro'Sekunde. Bei An-
wendung der DLV11-KA Option sind 11§ Bit/s
verfiighar
fir Zeichenformate:
7 oder 8 Datehbits, 1 oder 2 Stopbits, bei
Bedarf Paritdt (ungerade oder gerade)

- Kanal 3 kann dem Bildschirminterface ge-
widmet werden.

- Kanal 3 kann bei Empfang eines 'breaks' ent-

weder in den Halt-Mode gehen oder einen

Bootstrap durchfiihren (auch keine Antwort ist

méglich).

- Hard- und Softwaredquivalenz mit vier DLV11en



Spezifikationen

Identifikation M8043
PCS-Nummer 900.610
GroBe Double Slot
Stromversorgung + 5V /1 A

+12V / 0,25A
normierte Busbelastung 1,0 AC, 1,0 DC

Funktionsbeschreibung

Die DLV11-J dient als Interface zwischen
4 asynchronen, seriellen Kommunikations-
kandlen und dem Q-Bus. Sie filihrt Seriell/
Parallel- .und Parallel/Seriell-Datenkon-
versionen mit einem universellen asyn-
chronen Empfanger/Sender (UART) pro Kanal
durch. Der UART enthdlt alle Sender- und
Empfdngerfunktionen. Der Empfdanger fiihrt
die Seriell/Parallel-Konversion von 7-
oder 8-Bit-Codes durch, die Zeichen er-
scheinen im Datenpuffer rechtsbiindig ohne
Start-, Stop- und Paritdtsbits. Der Sender
fiihrt die Parallel/Seriell-Konversion der
Daten, die vom LSIt1-Bus kommen, aus und
versieht diese mit Start-, Stop- und
Paritdtsbits.



Register

Allgemeines

Das folgende Kapitel enthdlt die fiir den
Programmierer erforderliche Information
uber die Bedeutung der einzelnen Register
und ihrer Bits.

Die DLV11-J enthdlt 16 Device-Register,

die vom Programm individuell adressiert

werden konnen. Fiir jeden Kanal (0-3) gibt

es die Empfangs-Kontrol1/Status-Register (RCSR)

Empfangsbuffer (RBUF)
Sende-Kontroll/Status-Register (XCSR)
Sendebuffer (XBUF)

Ober die Wire-Wrap-Jumpers 1dBt sich eine
Basisadresse erzeugen, Dies ist das RCSR im
Kanal @.

Bild 1 zeigt das Format der Device-Adresse
sowie das Vektorformat. |



17 36 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Tt 11| 1 |A12]A11|A10{A9]|A 8JA7|A6|A 5

(4 v I\, - be—’;-q——’k—q-—'
Bank 7 AdreBbits Kanal- Register-Byte-

selected (Standard 176500) Wahl  Wahl Zeige

Kanal-Wahl: Adresse | Kanal Register-Wahl: Adresse | Register
00 0 00 RCSR
01 1 ) 01 RBUF
10 2 10 XCSR
" 3 1" XBUF

17 }6 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

1O 2106 00 |0 @8] B[VIVG]VS g0

STANDARD = 1

XZU1
XZU0
keine Verb. = @ ohne Konsole

1
@ mit Konsole

Bild 1




Die verbleibenden Device-Adressen folgen in
16 aufeinanderfolgenden Wortadressen. Es ist
jedoch moglich, die letzten vier Adressen
(Kanal 3) unabhdngig dem Bildschirmterminal
zuzuordnen. In diesem Falle wird die Adresse
177560-177566 sein. Soll ein Bildschirm be-
trieben werden, so muf die Device-Basis-
Adresse eine der folgenden sein:

176500, 176540, 177500

Bild 2 zeigt die allgemeine AdreBbelegung,
Bild 3 die Standardadressen.

Adresse Device-Register zugeordneter Vektor
) Kanal @
Basis-Adresse
(BA) RCSR Basis-Vektor (BV)
BA+2 RBUF
BA+4 XCSR BV+4
BA+6 XBUF
Kanal 1
BA+10 RCSR BV+10
BA+12 RBUF _
BA+14 XCSR BV+14
BA+16 XBUF
Kanal 2
BA+20 RCSR BV+20
BA+22 RBUF
BA+24 XCSR BV+22
BA+26 XBUF
Kanal 3
177560 RCSR 60
177562 RBUF Konsole
177564 XCSR 64
177566 XBUF

Bild 2



Adresse Register Vektor
176500 RCSR 300
176502 RBUF

176504 XCSR 304
176506 XBUF

176510 RCSR 310
176512 RBUF

176514 XCSR 314
176516 XBUF

176520 RCSR 320
176522 RBUF

176524 XCSR 324
176526 XBUF

176560 RCSR 60
176562 RBUF

176564 XCSR 64
176566 XBUF

Bild 3

Kanal

Kanal

Kanal

Kanal



Es gibt 4 Wortformate, eines fiir jedes Device-
Register innerhalb eines Kanals, die im folgenden
beschrieben sind.

Receive Control/Status-Register

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

RCSR 1@ B{@|2 (0|0 |@]|0@

T } glo|e|o(e |

Done Interrupt Reader
(R) enable enable
(R/W) : (W)

Bit Beschreibung

8/15/ Nicht bendtigt. Beim Schreiben = §

7 Receiver Done. Wird gesetzt, wenn ein vollstidndiges
Zeichen empfangen wurde und fiir die Eingabe in den
Prozessor bereit ist. Das Bit wird automatisch ge-
16scht, wenn RBUF gelesen wird, BINITL angelegt
wird oder das Bit Reader Enable gesetzt ist.

Read Only Bit. Wenn das Bit 6 des RCSR gesetzt ist,
bewirkt das Setzen des Bits 7 den Einsprung in eine
Interrupt-Sequenz.

6 Receiver Interrupt Enable. Wird unter Programmkon-
trolle im Falle einer Receiver Interrupt Anforderung
gesetzt (wenn ein Zeichen zur Ubertragung in den
Prozessor bereit ist). Wird geldscht durch das Pro-
gramm oder durch BINIT. Read/Write Bit.

1-5 | Nicht bendtigt. Beim Lesen = §

@ Reader Enable. Indem man dieses Bit setzt, geht der
Lochstreifenleser am LT33-Terminal um ein Zeichen
weiter. Durch das Setzen wird das Done-Bit (Bit 7)
geldoscht. Write Only Bit.

Die Benutzung dieses Bits setzt das Vorhandensein
der DLV11-KA-Option voraus.




Receive Buffer

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

RBUF ' gpleje| @
(- — J ¢ ~v— J
Error | Framing nicht bendtigt Receive Data
(R) Error |
Overrun (ﬁ)
Error  Parity
Error
(R)

Bit

'Beschreibung

15

14

13

12

Channel Error Status. Logisches 'OR' aus Bit 14,13
und 12. Read Only Bit.

Overrun Error. Wenn dieses Bit gesetzt ist, wird an-
gezeigt, daB das Lesen eines Datums vor dem Senden
eines neuen nicht beendet wurde. Wird durch BINIT ge-
16scht. Read Only Bit.

Framing Error. Das gesetzte Bit zeigt beim gelesenen
Zeichen ein ungiiltiges Stop-Bit an. Wird durch BINIT
geloscht. Read Only Bit.

Parity Error. Die empfangene Paritdt stimmt nicht mit
der erwarteten iiberein, wenn dieses Bit gesetzt ist.
Falls dés Device ohne Paritdt betrieben wird, ist
dieses Read Only Bit immer §.

Nicht bendtigt. Beim Lesen g

Daten-Bits. Enthdlt 7 oder 8 Bits rechtsbiindig.

Read Only Bits.



Transmit Control/Status-Register

XCSR g @] py@ P |0 (0|0

Bit

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

pie (0| 0|p I

| |

Transmit Transmit
Ready Break
(R) (R/W) -

Transmit

Interrupt

Enable

(R/Y)

Beschfeibuhg

8-15

Nicht bendtigt. Beim Lesen = @

Transmit Ready. Wird gesetzt, wenn XBUF leer ist
und ein neues Zeichen iibertragen werdén kann. Es
wird ebenfalls durch INIT wdhrend einer Power-Up-
Sequenz oder wdhrend einer Reset-Instruction ge-
setzt. Read Only Bit. ,

Wenn das Transmitter Interrupt Enable Bit (Bit 6)
gesetzt ist, bewirkt das Setzen des Transmit Ready
Bits eine Interrupt-Sequenz.

Transmit Interrupt Enable. Wenn es erforderlich
wird, eine Transmit Interupt Anforderung zu gene-
rieren, wird dieses Bit unter Programmkontrolle
gesetzt.

Wahrend Power-Up oder Init-Function wird dieses
Bit geloscht. Read/Write Bit.

Nicht bendtigt. Beim Lesen = §

Transmit Break. Wird unter Programmkontrolle ge-
setzt oder geldscht. Wenn es gesetzt ist, wird
eine zusammenhdngende Leerzeichenkette iibertragen.
Transmit Done und Transmit Interrupt kdnnen jedoch

weiter benutzt werden. Im geldschten Zustand
kann eine normale Zeicheniibertragung statt-
finden. Wird durch BINIT geldscht. Read/Write
Bit.



Einstellungen

Das folgende Kapitel beschreibt, wie der
Anwender das Modul entsprechend seinem
System und seiner Anwendung einstellen
kann. Register-Adressen, Vektor, Uber-
tragungs- und Interface-Funktionen sind
durch Briicken einstellbar. Die Standard-
adreB- und Vektoreinstellung enthdlt
nachfo]gehde Tabelle, ebenso die der
Briicken und deren Position.
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UART-Funktionen

Die Funktion des UARTs (universeller asynchroner
Empfdanger und Sender) werden durch die Briicken
D, S, P und E eingestellt - gemdB folgender Ta-
belle.

Bezeichnung|Kanal Parameter|X ZU @ (X ZU 1 Bemerkuhgen'

D Nr. Datenbits 7 8 LSB zuerst iibertragen
S Nr. Stopbits 1 2

P Paritdt Paritdt [keine

E gerade Paritdt |Ungerade|Gerade |Nur wenn P = §

erwartet|erwartet

Die Baud-Rate wird folgendermaBen eingestellt.
Bezeichnung | -VBaud-Rate | ‘Brucke' """

50 nach #, 1, 2, 3 (§, 1, 2, 3 = Kanile)
300 "

600 "

200 "

400 "

800 "

600 "

19 200 -

38 400 "

[ ey

TR R N

N X Z mrm < = < —

Zur Einstellung der Signalform bei den verschiedenen
Baud-Raten sind folgende Widerstdande ndtig:

38,4 KB 22 K1
19,2 KB 51 K
9,6 KB 120 K
4,8 KB 200 K
2,4 KB 430 K { R10 fir CH@ und CHt?
1,2 KB 820 K (
600 KB 1 M | R23 fiir CH2 und CH3
300 KB 1M ,
150 KB T M
110 KB T M




Bei Benutzung des Kanals 3 als Konsolen-
kanal 1dBt sich ein 'Break' folgendermaBen
verarbeiten:

Boot Briicke X nach B
Halt Briicke X nach H

keine Antwort keine Briicke

Schnittstellenfunktionen

Die Art der seriellen Schnittstelle wird durch
die folgende Tabelle bestimmt:

" Briicke |EIA RS-422|EIA RS-232C, RS-423 | 20mA Stromschleife mit DLV11-KA

M@-3 X nach 2 |X nach 3 X nach 3
Ng-3  |X nach 2 |X nach 3 X nach R

AnschluB
Wider - 100
stand 1/4W
(einer
ro

Eana])

Signal-
fcrmung nach obiger Tabelle
(einer ‘
pro
Paar)

Fuse 1 1,0 A Pico Fuse

Bild 4 zeigt das Schlatbild eines typischen Interfaces.
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NOTES

D Hx IS INSTALLED WHEK CHANNEL 1S
CONFIGUHED FIf E1A HS 422 GPERATION
(100 22, 1.4 W NON WIRE WOUND)

R30 . CHANNEL O
R31 - CHANNEL 1
R32. CHANMEL 2
R33 - CHANNEL 3

@Ry I5CHOSEN FOR PROPER SLEW RATE
WHEN CHAN'GEL 1S CONFIGUHED FOR
EIA RS 232C/RS 423 OPERATION
RI0SETS SLEW RATE FOR CHANNELS O
AND 1
R23SETS SLEW RATE FOR CHANNELS 2
AND 3
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F 9.0  TIMING CIACRAWS
€rnts'as o crystsl cceillater whish i canmected t6 8 dusi daud
[ £3te genccator which provides appeopriste cleck 8i9nales *3 tnn 17 the folleving timing dlogcams, signals sre refciencec
b UART. A scparote cloch (s Iv3iloble Zor the rransmitter foc from the output of the bus receiver to .ha tnput of the bus
4 eplit specd opecation, deiver., .
oS 4 8.2.7 =12V _Chrree Pump 9.1 BAT Bus Cycle Tistng
L: This ciresit p-ovides tha =12 volts
i needec by the UART, inhe Ceivee (1388 4 the ROR RUN curtrent
3 loop. The maximum cuc:ont supplied by this =12V chacge pump is .
X 40nA, /T DAL
' e I
2. Reader Pun Circu't
anlceg Pun Corewt 2 s / i ' ' \ Va
The Resder Run Clrsvit L= used to advance I el o N -
the prpe. tepe treader Lm the DS racl‘yied TTY wvafts, *T™his is B ST T ——— SN
preforzad by fetting it £ of the RCSM to @ 1. The Reader Run M N3 A
Clecules then wiil edvonce the poper 1pe one pos3it10n and l .-
scrial data will ncarr to be received Cro- the TTY. The atare . PTRIYS |
bit ©f thls zorisl €313 s uzed sy tha beader Rum Clecult to Ty Lrees bur A s a7y N
eatcasticslly teset the tatsraal bt 4 flip-flap, R e
Cneecfn wier [ TN AN A vy o O T
t.2.y 2823 intactaze R 7 N %, RANSONARRNA RS M ATEI R
Th:s cireult corverts TTL l.ovel merial PN e AR SR . —
data to standsrd 20mA Curreat Laop Seriz: 5ata and vice vetsa. t g2 A ,‘13’/‘«?-{:5‘.\»:‘.'/}‘:Z‘.",";v:y'\‘,g'};v AN AT .
This circutt allows direct coanuction $) Ats LAJS, VIS2, ase. bt Adrs s
v and o the DEC madifird ITY. Leth the fooelver oad transmittet —
. oy opzcate in cithec tha acvtive or paci.ve nede. -t
: 210z tnrerfses e _l . [ . .
S H
THhis letecface prosides the proper level
e convertess for seclal 4ata for connnstisn %o EIA termiaals sush
d 32 the VTGS e etme model 17 fTY throusgh  Aanll moden,  (Sce CIA
q geencacd PG-212-C). .
5 This clrcult st1ase E£IA Cata Teeminal :
Keady, LIA Request to Icnd zignals ee tha On 2i2ion, thus
moking It possidle for the LLVII-F t» ¢ erfozn the »adal
192 davsets wnieh will duteratically »enwe: iaceming colla, 3
This type of carmcntion, hovever, nace vt provide foc preperly : g
g terminating the cal', o
h EIA TORCZ 0USY sirral {8 olco steopp:d ON ' " 3
i for use vith the mod~1 101f modura,
! . —— o o v wen ¢ ew eI
s v - SIIE !c\;cz[ NUMEER PEV
T v Y ;
] P N S I
= foau N0 4 <= N
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ENGINEERING SFECIFICATION Soia CONTINUATION SHELY
3 nTne CLY1l=F ENGINEERING SUECIFICATION ¢
)
)
' it tare | Beaning_and Opnrzs.co
A 1 RESFAVED Not opplicodle. R.24 as Fs.
1] QREAK When net, tranamit & continuous space to '
e . the extcrnal derices. s
5 Read/veite bivy cleaced by INTT, N
7.1.4 Tronsmiveer Ruffer Feqizter ¢
. Dkt B
T * T 1 ¢
] RESERVED ITRANSM. TTER DATA BUFFER : B
! ! - .
ERINDTND b ¢ 2p  Sne [ JN S S Sany Sube Sashr ms sy e way i
- FIGURE $ TRINSKITTER DUFFCR PEGISTER {193F) = BIT ASSICUMENTS
£ B
‘:\ H ot Nare Beaning end Operat.on
" 13-8 parraveo Not applicable. Urd:finad when read.
° -0 ' TRANSMITTER Hnlds the characts: ta be trarczierend to
, DATA BUFFER the exiernsl devics, 1f Jear than eight JE
bits ore used, the cicracter ruct be
! 1ooded 30 that it 1a riche justificd in%e f
the least siqnificin: bits, ;
Meite only bits. (n!afincd when read.
1
q 7.2 Interruste A !
9 The DLYIl~F has tvo interrunt chaanelse one foe .
3 the tecelver ssciion #ng ore for the ttonsmitter czction, a
Thesc two chrarels operate indepen-tertlys Ncwever, I
. fimultaneoun fntercupt fequests occus, the receiver Nag
X priocity,
R
N A trensmitter finterrupt can occut only {f the
- , intetrupt enadle bit (XMIT INT ENBY in Pe transsitter status
A fegister 45 set. With XMIT INT £rD sce, 2atting the
transmitter rrady (XMIT KDY} Bt fritiates 3o {nterrupe .
4 fequeat, when YMIT RDY {2 set, At indieater thag thme i
H teonsatteer duffee s cmply and feady to accedl another
checacte fron the bus foc tranaler to thy rxtornal device. }
. 1
3 SIZE ' 2020 NUVBER ’ REY
3 . . A op IR 1
5 :('i 'loo." LU SRTE PY RV PN . SKC(Y : oF E - !
emm— [ toma PP S
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: Peoatle) Loz,
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; Pate
i Rate P Buffers N Reguzians
i Control A 24
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LreafTTL Datal
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nne

reqister (a =nt, Nith RCYR INT FNR

reesived and g tesly (or troasfer to

1.3 Iiring Considoratiens

Intecface, {t 13 irfortait to econ

Pataqeiphs.

1.3 Reeotver

buffeeed, €123 re=afng valid unt:l
for FRrvVicing the RUVK SONL llag.

.32 Tranceitter

The teansrittee

olus Coudle buffrced. 4he XMIT Nny f2
$et after ymitlalization, EHLL IS T
with the f:¢ characi. s feom the bus,
1Ihin 0 fraction of 3 byt

AN then 5o locled, whirh clesis she t

tematng elearcd for nearly once full e

7.3 Bresk Ganerstion

whAn the  8PEAK

tircd by the Parudo-transrission of
Thetelore, bacayse the tranzmitteg
€rudle buffecad, a naull charscter
ttansnigsion 0f she Braak ta Crnure th

PScudostronnmitted €hocacter in the be

. A tecelver dargy fntereupt ean ozcur only Uf the
ln.ern:pt eradble (RUVR 1uT EMD) Bit (n tha tecriver Ltatus

ety terting the (ecatyne

do'.v: (PEVR LNE) bie initlares aan fntereupt trquiect,  When RCYR
DONE (s net, ¢ trdicutes that sn enten ©haractet nan hoen

the bus,

When progrom=i=y the PLVI1-F Asynencanous Line

Sient timing of cettain

functions (n ozdrt to use the FYBtem un the mozt rlficiane
Rzaner, Tirirq cennidecations fo¢ the ¢ colvee, transrittee
413 Ddreok gennration logiec are dizscucsad in tha following

The RCVR DONE flag (biz 7 1 the FISK)
Eots wvhen the Univercal Atynehronous RecciversTransmister
(LAPT) Nam ssnacbled o full character, This o
ricdle 0 the firss f7cp bit, Cecaune the UAST 1z dounle

vre pt the

the arxt chacsctar  gn

teceived and gsseedien, Thic poemita one ful} chatavice timn

cection of tho UART s
29 (Bit T In the XCSP! e
buffes (XBUFY 1z {a3ded
the f1-7 clears but then
Lime A gevend characte
133 ansta,  The 1134 tnen
aracert tima,

_Lesie
biL s set, It coauscs

trancciasion of a centiaunys space feocause the xMiT 8oy tlag
cortinces o fusntion rorrally, the duration of o beaak can ba

& nruabic of chatactiers,
gecting of the UART fs
1311 5] aNould precode
At NP previnus Chitaesag

clrars  the 1ine, in a similar manner, the firal

€3k Bhinuld b 3 ayll},
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2.2 Leafe discuszion
8.2.1 Dus_Interfsce
The bus interfa

that conncct the DOAL iincs with

contafa ju
the vector

7t induts (or voctiar add
t0 be assected on the BOAL

8.2.2 Intrerupt Loole

The interrupe

A servicss the rceelver inrercupts
transmicter intertupts,

8.2.3 Control Legie

The major pared

lincs undicatirs which nf the on-

eddressed. It 2lsn indicates which

8.2.¢ £taivus Realsien

Thete are two

rodule, a reccivee sratus retister

tegizter.  Information it fed to the

Status registers via the tei-mtate DA

ftow the reigsters alro throughy thin
8.2.5 Qata Nulfees

The ‘ata buff

stop bits for tranuattter sporat tone

dsta end chardea a1t Ln paratllel orm

8.2.¢ Baud_Bate Conte

The buud fote
program sclectable over the range S0

bidicectional bus, This chip alae provides jusmper ¢
2ddress sclectien gnd I3I5CITS U MATCH H apa cnllector outnat
16131 when thece is an  addcess match, Theze chips also

ce is cororizad partly of
0CZI5 transceiver chips. fest chips contain bus transcesvers

the intecnal tei-ctate
1ts for

tes selccting that allow
iircs of the pus,

logic pravides for two

interrupts, A and 8, wish A hoving the hignert priority.  Pact

and Part i zorvices the

21 of he control logic ia

provided by the ©TC224 protocol «chip. The orotocnl chio
caceives LLIN, B2CUT, BSYNC, BWTLT and f=su23 orpry, It oleo
annnzates osutpuls based on the theea 123ct sian:ficant RDAL

©3rd registars ace being
dyte or bdytas are Sning

ocerated on and whether the tramsoction it 3 0IN o. DOUT,

3I3tus tegisters on the
and 3 tranzmitter ctatus
{l1p=-f1ops cAmprising she
T buz, information {a read
same DAT Bus,

€re are comprised of a

Universal Asynchromous Receiver/Transmitter fUARTY.  The UART
dccepts parallel dacy and sertalizes (e wiih stare bits and

. It aluu acceepes gecial
{or teceaver operatiang,

1

Is Jumprr gelectadle or
= 19200 bavd, The clrvcit
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TIE CLV11-F CNGINEERING SPECIFICATION - TNE DLYL1-F ENAINTENING SPECIFICATION
§ 7.0 FROGRAPNING SPECIFICATION Bit  Nome Meaning_and Operarion
F All softvere control cf the OL'1I-F dsvnchronous Liae Read only d1vy cleseed by INIT,
A Intesfoce 13 perfoir~d by rmeans of four device teqtsters. ’
These registers are In gcjucatial adeéresiee and can he read o . 10 RESERVED U2t avplicable, 1nad 33 fs.
— N 133ded (with the exccotions noted) using any LSI-11 .nstruction )
B felrcring to (helt oddresses. . 7 RCVR DoNE Thin bit is 2et when on entire character
N (Acecivrer han baen teceived one {g trady for trona-
tigrres 2 through S show the Bit asuignments for tne fout f donc) fer tn the LSI-!Y Dua. When fret,
N device reqlsters, : . initiates 2 incerr..t scquence proviced
' RCVR INT END (Eit &) L8 alzo set.
3 The tesarved and weite only bits sre alwsys tead as fs3° : i
> (vith the exception of the Tianamittsr Suffer Rcqigser). B Cleared wnearvar the rrcetver Bduffng
La2ding raserved of tead only Diz3 N3t Ao affcct on the bit . (PCUF) iz adiiressed or whenever ROR END
. posnun. The macmonic INIT rel ~9 the initialfzation i (bit C)is nec.
- s17nal issued by rhe procesceor., taft olization i3 cauned oy N
is3zuing & proqramrcd RESTT inctruction ot the occutcerce of 23 N Rcad only bit. Clesaced Sy INIT,
Power=1p At powet-down condition uf taa rrocensinr pover supply. .
“ ¢ PCVR INT ENB w¥hen ses, allows am (stecrupt srqueice to
In the folleving 4eascriptions, “iranimister® cefers to ; {Feceiver 8%8ct vhen RCVR NONE (bit 7) sees.
thoze reqinters and bits invoived i dccepting 3 parallel L Intetrupt
ehdcacter from the LS2-1! Dus for scr.a] tramn=isston to he L Enadle) Read/vrite Dit; clcared by INIT.
cxrernal device; “tecetvert rafers to hene reqiztets 0nd dits .
- . fnvnlved with ceceivirg sectel inforatiea from t:e cxteznal M $-1 PESERVED Not spplicoble. Read as §3.
device for porallel tronsfer te the LST-11 Bus.
3 3 [} POR FNB When get, this bit aAdvarces the—popnge—-
g 7.1 Davice Prafetern : 18eantng tope rrader 1a DIC mocttfiad TTY units
T T tneble) and clears the TRCVR SCUE bit (bt 7).
7.1.1 Receiver Stotus R-cintar " _
I . This bit Is cleared 3t the =lddle of 3 x=-
- - : - e e START dit which i3 Do Beginring 0f the
- i TREVET ILEL secial tnaput fro® an exzernal device.
iprszaveo IACT IRZ3NRVED RVED ;."‘;’D : . Alco cl;’.'lcd by INIT,
. 7
ST T I W37 % Yy I1 o weiteoaly bit.
g N - 7.1.2 Recaivar Buffor Peaistec
FICURE 2 RECEIVER STATUS RECISTEA 'RCSR) = DIT ASSICNMENTS
IF‘M RTCN T¢F T3 T.u!..:uvw TRECETIES ST 84T :
3¢ Nere Pereing erd Opera-icn irrrtepiee t :
\ blx — N - uuux:nrwvl‘;cf&:zla
. 1%-12 KZSTAVED %ot applicadle. ~esrd as fa.
]
g 133 RIUR AT when get, thi= bic (ndieatea that the FIGURE 3 RUCEIVER BUFFTR RLCISTER (RBUF) = BIT ASSIGNMENTS
5 (Recetver OLZ11-F Inticfocn exeniver {3 active. .
Active) The bit 45 ot at the center of the BiL  Xass Foaning and Opeeating
START bit which J- the beginating a2 the
3 input scrial dats fean the device and is 13 ERROR Used to indicate that an erroc condition
9 cleated by the lc.ding edge of RCVR DONE, 18 present. Thia bit ia the logical 2R
*ite in the Transefttar Buffes scm undrfinad when used, T
IR T NUtIOCR 'ﬁ:v B I'size Teoet uuucu {nsv
A o IO . . ] A oo oy e
:t.'; Joue %0 ene B SHEET 3 oF S nf.‘v:.u NO tmstesrienirenen sHesr 1) o7 oS
—_—oe i ot e N T - ' —e R ) M Kok dr ~e o
EINGINGTRING SPECIFICATION e CONTINUATION SHEET ENGINEERING SPECIFICATION | S CONTINUAT.ON SHEET
TINE D.V1l-F ENGIMEELRING SPEICIFICATION TTLE CLV1]-F ENG NUERING SPECIFICATION .
- Blt  Kamze #eoning and Upeesrien 7.1.3 Irongmistter Status Prairter
of CR TaR, PR YFR 3¢ P EPl {bits 14, 13,
and 12 tespectivelyd. never ons of > CEMPRRIFCe " [7aTT v
these bits is set, 1t e.n IBAUD RaTE ILBIS"RvEDiRDY Il
0 see,  This tae (: Act carneccted t« wde VSELECT
interzupt logic 15714 n‘rz“n‘rs ) -5 T
Read only bit, cleired by remaving 2he
. error producing corditizn.  Cleared by FICURE 4 TRANSMITTER STATUS REGISTER (XCSR) = DIT ASSIGNMENTS
INIT.
. Bit  mame ¥2aning_and Opeeation
ROTE: ERPOR {ndications remain prareat until the nexe
chacacter is teceived, at wiich time the error . 15-1> por SEL When set, Lhese bits ~%oose 3 baud cate
L Mu are updated, (Proqrommadle from 50 - 19200 baud. Sce TASLE 1.
Baud Rate
o 14 CR EPR When set, {ndicate~ that reading of the Sclact) ¥Werite only bits: cead as fs. Not claared
(Cverrua prerinusly fecafve!? character wis not by INIT. . .
Ereor) completed (RCVR D2 1I =0t clcacted) prior
to receiving a nav chacactec. 1 PBP £xp This bit must be set {n order te solagt o
(Pcogrammadle nrew daud rate i.dicoild by dits 12 to 1S,
Read only bit. Cleared by INI(T. Baud Rate c . L
Enable) Write oanly Bit: read os g, No: a latched
13 P CRR “hen set, indicatc) thas the charscter N s,
(Feamming that was tesd had no valiu STOP bit. .
A Zrrox) . 10-8 RESERVED Rot applicadle, reca2d as f#s.
- Rcad only bit. Cleared by INIT.
7 XMIT RDY Thiz bit is sat when the transmittec
12 P PR When :-:-., {ndico that the pocity (Teonznfeter sullee (XUUF) can acce)s Jvorther
(Facivy rteceived docs not . Gzee with the cxpected Rzody) chagracter. When 23t, it initiatcs aa
Efreoc) patity. intecrupt sequence provided XM1T INT ENO
N (bit 6) iz also sct.
3 This bit (s alvays § i€ no parity s
g selectad, a Ready only bit, See by INIT. Cleared by
i loading the transaiteng buffer.
-k Recad only bit. Clcared by INIT, “
A [ XMIT INT END when set, 21°)Hws 3a intercupt s~quencs to
5 11-8 RESTPVED Noz applicable. Rrad 23 (s, B (Transaitter start when XMIT RDY (bit 7; (s sct.
: 3 Intarcupt
7-0 RECIIVED DATA  Holds the character §ust rcad. If laas N Enhblc)p R23d/weite bit: cleaced by INIT.
BITS than ~ight bits are iclected, %hen tne
buffer {8 riaht Juitificd inte the leaat $=3  RESERVED Not applicable.  Read a3 (s,
signtficant Sit poritions, [a *his ca'.e,
the highlec unuscd b1t ot bits read as FI N 2 MAINT Yced {or maintenancs lunction. When sot,
{raintenanace) connects the transmiste. scrial outpyat to
: Read only bits, not <lcared by INIT. the recciver 3eral irput vihile
s disconnncting the exicrnai device frov
9 the receiver serlal tnpu:. It alse
3 fotces the receiver ta fun et trancamitter
5 baud cate speed.
j besd/ue te Birty fleared by NP,
{ Is;z: ]c J'.'Li NUMDER [Rv ' stz:Tco':: NUMOER TRy
A ‘T frtie o« ).
!
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;‘ 8.0 CONFIGUNATIONS .
B Jumony pefinition .
6.1  Jurper Defiritions elinitlen
: L] Jumpar innertcd to enatle Progeammable Bnud
i Jurree Defim:ition : Rate.
'
s A3-Al2 Juerpors 1'=euc4 will provids a match with the L] Junrper inserted will s=zert the 0 NALT L on
R cor;.spondnq bus Acdress bit. Salscuable f(rom 211 rteceived Framming Eceats excens when
I 160C0x to 17777x. RMaintenance Dit is set.
1 vi-ve Jumpet tnserted will s3ser the eortt:\pon:sirq 8, =n P Jumper inzcrted to sszere B DCOK L en all
i vqeroc edJress uit of the tsi-11 Suz. recrived Frarming Ttcors excceps when tha
' Sclectable tror CIX to 77.. . Pointenanes Mt i3 met. (=8 junper must he
‘ . " teroved.)
5 RE-RI UART Peceiver ond TransTiltes taud re%e select .
: Jumpers duting CoUosA ape ¢ operaticn. IAL2A,3A  Jusnpere Inserted m3ke the I2A Curient Loop
L] teceiver active. 1Jumpees 1P and 2P oust bdbe
X UAPT Frceiver otly %oud trie select jumpecs tenoved. )
4 duting split sroed, Sec vevla 1. .
R . ir, 27 Ju=sese: inmerted make the 70mA Current Loop
8- UAPT Transritter Syud o ote aclecr jumpers v recoiver passive. (Jumprcs 'A, 2A snd JA must
dugang split cpeed operition 3nd  when the ba temosed.)
maintenarce Rt in fet, Jee Teble 1. .
! LLY Ju=pers {rseried msbe the I1CmA Current Locp
M 06 Jusper inzeried 30 ensble [raav Generation. : Reansmittec getive.  (Juepesz IP and 4P must
t s be teroved,)
N 1 4 Jumnet Inanrred for P3cl y aenceation by she Iy
o vheT (0cd or cvea parity im selceied by the . v, &p Juronts ingerted make the 26rA Current Loop
1 -t 1an'v: ) . traazatet~e prrcive.  (Jurpers 4A and SA rust
. . be garaved.)
M -t Jumper fezaved Inr Even rrtity ard insctscd .
" £9: o0ld parity. (R:ce.ver checks foc -tr Sunper teroved endples tha ULTT Treer Flaga to
Ml apprerriate parity and trecsoitier (nizets the . B2 ctesd in the high byse o7 thr Pcoriver
" sppropriate patity.) Bulfer.
U 1, 2 Selncts €~3ircd numder o dote bits. (r = : T Jueper inserecd to encble operation of the
o Inzetted, R ® Fezoved). . - %dinfenance Bit {TCSk dit 2i.
A :
i 2 1 ko, 92 ..L‘.L‘_'. P n, nl ranutoczucing use only.
! H
i H i s N
b 3 4 1 3 6 . KOTEt Jumpere 3te ladelled to indicate whether they sre
I‘. F 3 1 ? H inzested or te=moved to cnadle thelr curcrezpoading
;‘ r r s : teatuzes.
e .Ca €1 Junpers tnserted for Comadn epeed orerstion on i . (Mo s42:tion3l weriing) = Juspre inge.ted to R
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SLU4 - Serial 1/0 Board

Instruction Manual
(GTSC Mode 304)

D922101h0e0983



This manual describes how to use the hardware of SLU4 - Serial 1/0 Board

Document-No. D922101h0e0983

Trademarks:
MUNIX by PCS
DEC, PDP by DEC
UNIX by Bell Laboratories

Copyright 1983 by
PCS GmbH, Pfaelzer-Wald-Strasse 36, D-8000 Muenchen 90, tel. 089/ 67804-0

The information contained herein is the property of PCS and shall neither be
reproduced in whole or in part without PCS’'s prior written approval nor be
implied to grant any licence to make, use, or sell equipment manufactured in
accordance herewith.

PCS reserves the right to make changes without notice in the specifications and
materials contained herein and shall not be responsible for any damages
(including consequential) caused by reliance on the materials presented.

Copyright 1979, Bell Telephone Laboratories, Incorporated.
Holders of a UNIX™ software license are permitted to copy this document, or
any portion of it, as necessary for licensed use of the software, provided this
copyright notice and statement of permission are included.
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FEATURES

* Dpirect Replacement for DLV11-J Serial I/0 Board

* Totally Compatible with DEC Software : -
* All Standard DEC Features

* Each Port Independently Configured for Either
EIA RS-232, RS-422, or RS-423

* Four Level Vector Interrupt Structure, Ideal for
Multi-User Applications

* Channel 3 can be Independently Configured as System
Console

GENERAL

The Model 304 is a four channel serial I/0 port for interfacing
DEC's Q-bus to asynchronous serial data channels. The 304 is

a direct replacement for the DEC four channel Serial 1/0 Board
(Model DLV11-J). It is packaged on the standard 8.9" x 5.2"
DEC style dual width board and is electrically and mechanically
compatible with DEC's LSI-11, 11/2, and 11/23 Microcomputer
Series.

Each channel consists of a UART which receives and converts
serial start, data, parity and stop bits to parallel data
verifying proper code transmission, parity and stop bits.
The UART's transmitter converts the computer's parallel data
into serial form and automatically adds start, parity, and
stop bits.

Each channel's data length can be confiqured for 7 or 8 bits.
Parity is jumper selectable, odd or even, and parity checking
and generation can be inhibited. Stop bits are jumper selec-
table; one or two.

The 304 can be used in a wide range of interface applications
including printers, terminals, peripherals and remote data
acquisition systems. Each channel can operate at one of nine
jumper selectable data rates, from 150 to 38.4K baud, which
are generated by an on-board clock. The user may also pro-
vide an external clock.

The line characteristics of each channel can be jumper con-
figured to operate in accordance with EIA standard RS-232,



RS-422, or RS-423. Twenty milliamp current loop operation
is possible when used in conjunction with the DEC DLV11-KA.

A unique feature of the 304 is the capability to support the
LSI 11/23 four level interrupt structure. Channel 3 may

also be configured as the system console, independent of the
other three channels. Special pins are provided on each

I/0 connector which can be used to constantly assert the -
data terminal ready lines of the peripheral, and each channel
can also be configured to provide a pulse output to control

a paper tape reader.

SPECIFICATIONS

Bus Interface

Data Characteristics

(Each Channel)
No. of Channels

Data Protocol

Baud Rates

Line Discipline

Data Bits
Stop Bits

Parity

Addressing

Base Address Range
Console Address
Interrupts

Priority Level

Base Vector Range

Console Vector

Q-bus, DEC LSI-11, 11/2 &

11/23 compatible

4

Asynchronous serial

Jumper Selectable
1.2K, 2.4K, 4.8K,
38.4K, Ext.

Jumper Selectable
RS-422, or RS-423

Jumper Selectable
Jumper Selectable

Jumper Selectable
None

Jumper Selectable
7777408

Jumper Selectable
Channel 3 Only

Jumper Selectable

Jumper Selectable

150, 300, 600,
9.6K, 19.2K

EIA RS-232C,

7 or 8
1l or 2

odd, Even,

7760008 to

7775608

LSI-11 & 11/2

‘Level 4, Jumper Selectable LsI-11/12
Level 4, 5, 6, or 7

0 to 7404

60 only when console option is

enabled



Mechanical & Environmental

Dimensions DEC LSI-11 standard 8.9" x 5.2'
- half gquad board . :

Power Reguirements 5V € 1 Amp, 12V € .2 Amps

Bus Loading 1.5 std. AC/1 std. DC Load

Operating Temperature 0 to 55°C

Range

Storage Temperature 0 to 75°C

Range

Relative Humidity To 85% non-condensing

Mating Connector Amp #87133-5, Pin #87165-2

Q-BUS INTERFACE

The Q-Bus Interface consists of address/data trans-
ceivers, an address comparator, console decode logic and
I/0 select and control logic.

During the addressing portion of a bus cycle, the Address/
Data transceivers are in the receive mode. Address lines
12 through 5, gated by bus line BBS7, are compared to the
base address setting selected by the address selection
jumpers. When the correct address is asserted by the pro-
cessor, the comparator output (BDSEL) is asserted. This
in conjunction with the assertion of BSYNC is used by the
Select and Control Logic (SCL) to select the appropriate
on-board register for the remainder of the bus cycle.

If the processor is performing a read, then the BDIN line

is decoded in conjunction with the SCL to enable the tri-
state buffers of the selected register, place the bus trans-
ceivers in their transmit mode, and then assert the BRPLY line.

If the processor is performing a write operation, then the
register which is to be written to is selected during the
aAddress/Data portion of the bus cycle and the BDOUT line is
used to clock the latches of the receiving register, and
to assert BRPLY.

INTERRUPT LOGIC

The interrupt handling logic consists of interrupt request
logic, a priority encoder, level circuit logic, arbitration
control, and vector logic.

The interrupt request logic consists of eight latches; one

for each transmit or receive CSR. In order to generate an
interrupt, two reguirements must be met. First, the interrupt

3
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enable bit (Bit 6) in either the transmit or receive CSR
must be set, and second, the appropriate condition flag
must be set (Bit 7). These two logically anded signals
clock the flop. The outputs of all eight flops are fed

into the priority encoder. When the output of any flop

goes high, the priority encoder generates a master inter-
rupt request (IRQ). This signal is fed into the level
select logic which in turn asserts the appropriate BIRQ
lines. At the same time the arbitration logic monitors

the bus to determine if a device on a higher interrupt level
is requesting. If not, then when the interrupt grant signal
BIAKI is received, the appropriate vector as determined by
the priority encoder is placed on the bus, and if more than
one channel is reguesting, the channel of highest priority
is cleared leaving the lower priority reqguests pending.
Table 1 gives the priority level of each channel.

Channel Level Vector Offset

Channel 0 Receive 0 Highest Priority Base Vector +§

Channel 1 Receive 1 Base Vector +10
Channel 2 Receive 2 Base Vector +20
Channel 3 Receive 3 Base Vector +30
Channel 0 Transmit 4 Base Vector +4
Channel 1 Transmit 5 Base Vector +14
Channel 2 Transmit 6 Base Vector +24
Channel 3 Transmit 7 Lowest Priority Base Vector +34

TABLE 1

CONSOLE CHANNEL

When the console enable jumper is installed, Channel 3 will
respond to the address of 177560g, and the receiver will
always have a vector address of 60g. The transmitter vector
will be 64g. The console mode of operation is independent of
the board's base address.

UART

Each channel consists of a Universal Asynchronous Receiver
Transmitter (UART) which receives and converts serial data,
parity and stop bits to parallel data verifying proper code
transmission, parity and stop bits. If a transmission error
is detected, the nature of the error is outputed to an error



register which is read when the receive data register is
read. Upon receiving the last stop bit, the receiver full
flag is set (Bit 7 of the receive CSR). If the receiver
interrupt enable bit is set (Bit 6), then the receiver full
flag will generate an interrupt request.

The UART's transmitter converts the computer's parallel

data into a serial format and automatically adds start,
parity, and stop bits. When the transmitter buffer is

ready to receive a byte of data for transmission, the trans-
mitter ready flag is set (Bit 7 of the transmitter CSR). 1If
the transmitter interrupt enable bit is set (Bit 6), then the
transmitter ready flag will generate an interrupt.

CONTROL STATUS REGISTER (CSR)

Each channel contains a 16 bit receiver CSR and a 16 bit
transmitter CSR. Bit 7 is a read only bit used as a status
flag and Bit 6 is a read/write bit used to enable an
interrupt regquest when Bit 7 gets set.

Bit 7 of the receiver CSR is used to indicate that the

receiver contains new data. Bit 7 is cleared by reading the
receiver's data register or by a software reset. When Bit 6
is set, an interrupt reguest is generated when Bit 7 is set.

Bit @ of the receiver CSR is used to transmit a reader run
pulse. This bit is a write only bit and always reads zero.

Bit 7 of the transmitter CSR, when set, indicates the trans-
mitter buffer is empty and ready to transmit new data.
Setting Bit 6 will generate an interrupt whenever Bit 7 is
set.

Bit @, when set, will transmit a continuous break.

All unused CSR bits in both the transmitter and receiver
CSR's will always read zero.

DATA REGISTERS

Each channel contains a Receiver Data Register (RDR) and a
Transmitter Data Register (TDR). When data is received,

it is placed in the RDR and Bit 7 of the Receiver CSR is
set. The received data is obtained by reading this register
and, thus, automatically clearing Bit 7.



Data to be transmitted is written to the TDR. This auto-
matically clears Bit 7 of the Transmitter CSR. Here the
data will remain until the transmitter is ready. The data
is then placed into the transmitter setting Bit 7.:

ERROR REGISTERS

Each channel contains a 4 bit error register which is comprised
of Bits 15 through 12 of the RDR.

Bit 12 is the Parity Error (PE) Bit. A "1" indicates the
receiver parity does not match the parity selected by the
format jumpers. The PE bit remains set until parity

matches on a succeeding character. When parity is inhibited,
this bit always reads zero.

Bit 13 is the Framing Error (FE) Bit. A "1" indicates the
first stop bit was invalid. The FE bit will stay set until
the next valid character's stop bit is received.

Bit 14 is the Overrun Error (OE) Bit. A "1" indicates that
the last character was not read from the RDR before a new
character was received. The OE is reset at the next
character's stop if Bit 7 of the Receive CSR cleared.

Bit 15 is the Error Flag (EF) and is the logical "oring"
of the PE, FE, and OE bits. The setting of any error bit
will set this bit.

EIA CIRCUIT

The EIA circuit for each channel consists of a differential
line driver, line receiver, and a single ended line driver.
Through the use of wire wrap jumpers, each channel can be
configured to operate as RS-232C, RS-422, or RS5-423.

Channels operating as RS-232C or RS-423 will configure the
differential line receiver to operate single ended and
utilize the single ended line driver. The slew rates of the
line drivers are controlled by changing external resistors.

Channels which operate as RS-422 configure the differential
line receiver for differential operation by adding a 100 ohm
termination resistor, and utilize the differential line
driver.

BAUD RATE GENERATOR

The baud rate generator consists of a crystal oscillator
and divider. The oscillator base freguency is 4.1952 MHz
which is divided to yield the nine baud rate clocks. Each
channel can operate at any one baud rate independent of the

other channels.



MODES OF OPERATION

Each channel of the 304 can operate in various line disci-
plines, data formats, and baud rates. The base address can
be set so that the board can reside in any I/0 page loca-
tion. The vector can also be set to any address from %Bto
774g, and the interrupt level can be set to 4, 5, 6, or 7.
All of these operation modes are configured by setting wire
wrap jumpers. Table 2 is a summary of the jumper selectable
modes which the board can be configured to.

TABLE 2

Jumper Selectable Modes of Operation

Mode Description Mode Selection

* Iine Discipline RS-232C, RS-422, or RS-423

* Baud Rate 150, 300, 600, 1200, 2400,
9600, 19.2K, 38.4K, External

* Serial Data Format Data Bits, 7 or B8

Stop Bits, 1 or 2
Parity, 0dd, Even, None

Base Address 1600008 to 1777408

Vector Base Address @ to 7408

Console Enable Channel 4 as System
Console

Address CH 4 = 1775608
Vector CH4 = 608

Halt/Reboot on Break Channel 3

Interrupt Level 4, 5, 6, or 7

* Channel to Channel Configurable
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FACTORY CONFIGURATION

The Model 304 is shipped configured as follows:

TABLE 3
Base Address 1765008
Vector Base Address 3008
CH3 Console Enabled Yes
CH3 Halt on Break Enabled
* Serial Data Format 1 Stop Bit, 8 Data Bits,
No Parity
* Line Discipline RS-232C
* Baud Rate 9600
Interrupt Level 4 (LSI 11)

* All Channels

SETTING THE BASE ADDRESS -

The 304's base address can be set to reside anywhere within

the I/0 page. The location of the base address jumpers is found
on Figure 1. To change the board's base address regquires
reconfiguring the base address jumpers. Figure 2 indicates

the base address jumper post arrangement. To change an

address bit from 0 to 1 or vice versa reguires wire

wrapping that bit to the post labeled 0 or 1.

1| A12 | A5 |All [A6 |Al0 |A7 |A9 (A8 |¢§ —e @ Post

> Base Address Bit
L——————¢ Base Address Bit
> Base Address Bit
> Base Address Bit
©> Base Address Bit
—> Base Address Bit
> Base Address Bit
> Base Address Bit
> 1 Post

o

—

0N O Y o

N

FIGURE 2

Base Address Jumpers
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As an example, the factory configured base address is
176500g. To set the base address requires wire wrapping
Al12, All, Al0, A8, and A6 to 1 and A9, A7, and A5 to 0.
Refer to Table 4. :

TABLE 4

Factory Configured Base Address

Jumper Post Jumper
Base Address Bit Number Description Destination
1 Bit 15 N/A
Bit 14 N/A
7 Bit 13 N/A
Bit 12 Al2 1
Bit 11 All 1
6 Bit 10 Al0 1
Bit 9 A9 )
Bit 8 A8 1
5 Bit 7 A7 )
Bit 6 A6 1
Bit 5 A5 )
) Bit 4 N/A
Bit 3 N/A
Bit 2 N/a
) Bit 1 N/A
Bit @ N/A

SETTING THE VECTOR ADDRESS

The 304's vector address can be set from 0 to 740g. The
location of the vector selection jumpers are found by
referring to Figure 1. Wire wrapping jumper posts V6, V7
or V8 to Post 1 will cause these vector bits to read as 1.
No connection will cause these bits to read 0.

Connecting jumper post V5 to 0 will cause vector Bit 5 to
read 0. No connection of V5 will cause vector Bit 5 to

read as 1.

As an example, the factory configured vector is 3008. This
requires leaving Post V8 open, connecting V6 and V7 to Post 1

and connecting V5 to Post 0.

Table 5 is a vector configuration guide. Vector Posts V6,
V7, or V8 should never be connected to Post 0 and Vector

11



Post V5 should never be connected to Post 1. THIS WILL
RESULT IN AN ERRONEOUS VECTOR.

TABLE 5

Vector Selection Jumpers

Vector Base Vector Post P11l Vector Post P12
Address Octal vs v7 vé V5
0 * * * ¢
40 * * * *
100 * * 1 ¢
140 * * 1 *
200 * 1 * @
240 * 1 * *
300 * 1 1 )
340 * 1 1 *
400 1 * * @
440 1 * * *
500 1 * 1 @
540 1 * 1 *
600 1 1 * )
640 1 1 * *
700 1 1 1 )
740 1 1 1 *

Connect to Post 1 of P11
Connect to Post @ of P12
Leave Post Open (No connection)

*Q -
wnn

SETTING THE INTERRUPT LEVEL

The 304 can fully support the 11/23 multi-level interrupt
structure. To do so reguires that the 304 assert the
appropriate interrupt regquest lines (BIRQ4, BIRQ5, BIRQ6

and BIRQ7) and monitor interrupt request lines of higher
priority. Jumper post block P14 (Fig. 1) is used to select
which interrupt request lines are to be asserted, and jumper
post block P16 (Fig. 1) is used to select which interrupt
regquest lines are monitored.

The 304 is factory configured to support systems which do
not support a multi-level interrupt structure, which means
that its priority level is strictly a function of its
electrical locations relative to the processor. To change
the configurations, refer to Table 6 and Figure 3 for
proper jumper installation.
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TABLE 6

Interrupt Level Configuration Jumpers

Interrupt Level Reguest Level Monitor
Level Jumpers P14 Jumpers P16
R5  R6 R7 Lm1 Lmg
11/2 * G G G 4 P
4 G G G Q5 Q6
5 IR G G P Q6
6 G IR G P Q7
7 G IR IR P P

* This configuration is set at the factory and must
be used in systems which do not support the multi-
level interrupt.

P13 Pl4

COE IR R5
LMl Q5 G R6

p——————
LM@ Q6 R {|R7
‘ih
P Q7 C H
16 P15
FIGURE 3

Interrupt Level, Console & Halt Reboot Jumpers
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ENABLING THE CONSOLE

Channel 3 can be enabled as the system console independent
of the base and vector address settings. To enable this
option requires installing jumper P13. To disable this
option reguires removing jumper P13. Refer to Figure 1.

When the console is enabled, Channel 3 will respond to
addresses 177560g to 177566 and will output a vector of

60 and 64 for the receiver and transmitter interrupts,
respectively. Caution should be employed when the console
is enabled so as not to set the base address equal to
177540 or a conflict will exist between Channel 2 and
Channel 3.

By disabling the console, (remove jumper P13) and setting
the board's base address equal to 177540 and setting the
vector equal to 408, Channel 2 will act and respond as the
system console.

SYSTEM HALT OR REBOOT

Any device communicating through Channel 3 can generate a
system Halt or power up initialization by outputting a
"BREAK".

To generate a system Halt on BREAK requires installing

a jumper at P15 (Figure 3) from C to H. To generate a
power fail reset, connect C to R. Refer to Figure 1 for
jumper block P15's location.

SETTING THE BAUD RATE

Each channel of the 304 can communicate at one of nine

jumper selectable baud rates or at an externally provided
clock rate. Table 7 lists the baud rates and the jumper

post identification letter. Figure 4 details the baud rate
jumper block, the location of which can be found by referring
to Figure 1.

Setting a channel to operate at a particular baud rate
requires jumpering the appropriate pin whose letter repre-
sent the desired baud rate to the pin labeled for that
channel (Refer to Figure 4). '

As an example, the 304 is shipped from the factory with
all 4 channels set to operate at 9600 baud. The baud rate
jumper post C is connected to jumper posts CHf, CH1, CHZ,
and CH3.

14



TABLE 7

Baud Rate Jumper Identification

Baud Rate Letter
150 I
300 H
600 G
1200 F
2400 E
4800 D
9600 C
19.2K B
38.4K A
38.4K A
19.2K B | CH{@ |Channel ¢
9600 C |CK@|Ext. Clock Channel ¢
4800 D | CH1 |Channel 1
2400 E | CK1 |Ext. Clock Channel 1
CH2 |Channel 2
1200 F | CK2|Ext. Clock Channel 2
600 G |CH3|Channel 3
300 H | CK3|Ext. Clock Channel 3
150 Baud I

FIGURE 4

Baud Rate Jumper Block Detail P5

SETTING THE SERIAL DATA FORMAT

Each channel of the 304 can be configured to operate in the
following data formats:

7 or 8 Data Bits

1 or 2 Stop Bits
0dd, Even, or with No Parity
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Jumper posts P6, P5, P7, and P4 (Figure 1) are used to set
the data formats of Channels ¢ through 3 respectively. The
jumper configuration of the various options are illustrated
in Table 8. As an example, the 304 is configured for 8

data bits, 1 stop bit, and no parity. This requires jumper-
ing PE and 7D to E and jumpering 1S to E. When parity is
not enabled, the odd/even parity post has no effect but

must be jumpered to either E or D. Figure 5 illustrates.
the format jumper arrangement.

TABLE 8

Format Jumper Configuration Guide

Format Option Jumper Configuration
8 Data Bits v 7D to D
7 Data Bits 7D to E
2 Stop Bits 1S to D
1 Stop Bit 1S to E
No Parity PE to D
Parity PD to E
Even Parity OD to D
044 Parity OD to E
E Enable

oD 0dd Parity/Even Parity

7D 7 Data Bits/8 Data Bits

1s 1 Stop Bit/2 Stop Bits

PE Parity/No Parity

D Disable

FIGURE 5

Serial Data Format Jumper Block Detail

(P4, P5, P6, & P7)
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SETTING THE LINE DISCIPLINE

Each channel of the 304 can operate in any one of the
following EIA line disciplines: N

RS-232C
RS-422
RS-423

The jumper blocks used to configure Channels ¢ through

3 are PO, P1, P2, and P3 (Figure 1), respectively. Table

9 illustrates the jumper configuration to set up each
channel. As an example, the 304 is shipped from the factory
with each channel set up to operate in RS-232C. This
requires jumpering S+ to I+ and S- to I-. Figure 6
illustrates the layout of the line discipline jumper blocks.

TABLE 9

Line Discipline Jumper Configuration

Line Jumper

Discipline Configuration

RS-232C I+ to S+, I- to S-
* RS-422 I+ to D+, I- to D-

RS-423 I+ to S+, I- to S-

* pdd 100 ohm termination resistor, (RA, RB, RC, RD)

I- D- P
S5- S+ I+ D+
FIGURE 6

Line Discipline Jumper Block Layout

(po, P1, P2, & P3)

17



When a channel is set up to operate in RS-422, a 100 ohm
termination resistor must be installed at the input of
the differential receiver. Table 10 lists the channel
number and resistor name. ;

TABLE 10

RS-422 Resistor Installation Guide

Channel ¢ Install a 100 ohm resistor at RA
Channel 1 Install a 100 ohm resistor at RB
Channel 2 Install a 100 ohm resistor at RC
Channel 3 Install a 100 ohm resistor at RD

During data communication over long data leads it may be
necessary to change the rise and fall times of the single
ended line drivers used in RS-423 to reduce line
reflections and the potential of data errors. R17 controls
the transition time for Channels @ and 1 and R18 controls
Channels 2 and 3. The resistor installed at the factory is
a 22K which sets the transition time at 2.2ps. Table 11 is
a list of recommended resistor values as a function of baud
rate which should be installed if line reflections become

a problem.

TABLE 11

RS-423 Slew Rate Resistor Values

Resistor Nominal
Baud Rate Value in Ohms Transition Times
150 1 Megohm 100 msec
300 1 Megohm 100 psec
600 1 Megohm 100 psec
1200 820K Ohm B2 psec
2400 430K Ohm 43 psec
4800 200K Ohm 20 upsec
9600 100K Ohm 10 psec
19.2K 51K Ohm 5.1 usec
38.4K 22K Ohm 2.2 pusec
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READER RUN PULSE

The reader run pulse is used to control a paper tape
reader. To use this control reguires connecting P- to
I- at the appropriate line discipline jumper block
(Figure 1). Figure 6 illustrates the location of this
jumper with the line discipline Jjumper block.
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SERIAL INTERFACE

Figure 1 illustrates the connector location for each

channel.

CONNECTOR DESCRIPTION

Each channel is interfaced through a 10 pin header.
7 illustrates the pin-out location.

is manufactured by AMP, Inc.

which are required to assemble the mating connector.

-

Figure
The mating connector
Table 12 lists the parts

The

connector may be obtained through AMP, AMP distributors,

or GTSC.

TABLE 12

Model 304 Connector Assembly Parts List

AMP P/N Description Quantity/Connector
87133-5 Connector Shell 1
87179-1 Key Pin 1
87165-2 Pins 9

9 {7 |5 (3 |1

10 |8 |6 |4 |2
I r4
FIGURE 7

Model 304 Header Pin-out

The pin-out description of each header is as follows:

Pin No.

Description

wo~JTounbdbwih =

10

Clock I/0

Signal Ground
Transmit Data +
Transmit Data -
Signal Ground
Key (No Pin)
Receive Data -
Receive Data +
Signal Ground
+12 Volts (Fused)

When a channel is configured for RS-232C or RS-423, Pin 7 must

be externally tied to signal ground.
Pin 1 is the external clock input.

connecting Pin 7 to Pin 9.

20
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LINE DISCIPLINE, CABLE LENGTH & DATA RATES

The two basic methods for electronic communications are
single ended transmission and differential transmission.
RS-232 was developed for single ended transmission over
short distances at slow data rates. RS-423 extends the
maximum data rate and cable length beyond that of RS-232.
It also provides for wave shaping dependent on data rate .
and wire length to control reflections.

For communications over long distances, differential
transmissions (RS-422) should be used to nullify effects
of ground shifts and noise signals which appear as common
mode. Table 13 lists the maximum recommended cable length

and data rates for each line discipline.

TABLE 13

Key Aspects of RS-232,

RS-423 & RS-422

Specification RS-232C RS-423 RS-422

Mode of Operation Single- Single- Differential
ended ended

No. of Drivers & 1 Driver 1 Driver 1 Driver

Receivers allowed 1 Receiver 10 Receivers 10 Receivers

on one line
Maximum Cable Length 50 feet 4000 feet 4000 feet

Maximum Data Rate 20 kb/s 100 kb/s 10 mb/s
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PROGRAMMING

Figure 8 illustrates the functions of the four 16 bit
registers which comprise each channel. Thus, the Model
304 occupies 16 contiguous blocks in the I/0 page *.
The registers which make up each channel are:

Receiver Control Status Register (RCSR)
Receiver Data Register (RDR)

Transmitter Control Status Register (TCSR)
Transmitter Data Register (TDR)

Table 14 illustrates the relationship between each
channel's registers and the base address. When the con-
sole is enabled, any attempt to address Channel 3
through an address other than the console address will
cause a bus time out error.

Testing Bit 7 of the RCSR is used to indicate that the
UART has received new data. Reading the RDR will clear
Bit 7. Setting Bit 6 of the RCSR will enable the

receiver interrupts. When Bit 7 is set, an interrupt will
be generated.

Bit @ of the RCSR is used to generate the reader run pulse
by setting this write only bit. This action will also
clear Bit 7 of the RCSR.

Bits @ through 7 of the RDR contain the data received by
the UART. Bits 12 through 15 indicate any errors which
have occurred during the reception of data.

Bit 7 of the TCSR indicates the status of the transmitter.
When this bit is set, the transmitter is ready to receive

a new byte of data for transmission. When this bit is
cleared (Bit 7 = @), the transmitter is busy and no attempt
to write the data to the TDR should be made. Setting Bit 6
of the TCSR will allow interrupts to be generated when

Bit 7 is set.

Bit @ of the TCSR is a read/write bit used to transmit a

continuous break. A "1" written to Bit @ will transmit a
break (continuous @), a zero clears the break transmission.

* This only holds true if Channel 3 is not configured as
the console.
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Data which is to be transmitted is written to the TDR, but
only if Bit 7 of the TCSR is set.

Table 15 lists the relationship between the vector:jumper
settings and each channel. Note, Channel 3's vector is
that of the console when the console is enabled.

Table 16 illustrates the register and vector address when
Channel 3 is configured as the system console.

23



TABLE 14

Register Address Offset

Register Description

Channel
Channel
Channel
Channel

Channel
Channel
Channel
Channel

Channel
Channel
Channel
Channel

Channel
Channel
Channel
Channel

PR avew

NN

Wwww

Receiver CSR

Receiver Data Register
Transmitter CSR
Transmitter Data Register

Receiver CSR

Receiver Data Register
Transmitter CSR
Transmitter Data Register

Receiver CSR

Receiver Data Register
Transmitter CSR
Transmitter Data Register

Receiver CSR

Receiver Data Register
Transmitter CSR
Transmitter Data Register

TABLE 15

Vector Address Offset

Base

Address

Offset (Ocﬁal)

Base
Base
Base
Base

Base
Base
Base
Base

Base
Base
Base
Base

Base
Base
Base
Base

Interrupt Request
Description

Channel
Channel

Channel
Channel

Channel
Channel

Channel
. Channel

¢
¢

-

ww NN

Receive
Transmit

Receive
Transmit

Receive
Transmit

Receive
Transmit
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Address
Address
Address
Address

Address
Address
Address
Address

Address
Address
Address
Address

Address
Address
Address
Address

Vector Base
Address Offset

+0
+2
+4
+6

+10
+12
+14
+16

+20
+22
+24
+26

+30
+32
+34
+36

g
4

10
14

20
24

30
34



TABLE 16

- Console Register & Vector Addresses

When Console Option is Enabled

Channel 3

Register Description Register Address
Receiver CSR 1775608

Receiver Data Register 1775628
Transmitter CSR 1775648
Transmitter Data Register 1775668

Receiver Interrupt Vector Address 608

Transmitter Interrupt Vector Address 648
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WARRANTY

GTSC warrants that its products, except software, will be
free from defects in workmanship or material under normal
use and service. GTSC under this warranty will, at its
option, replace or repair without charge at its plant any
products manufactured by GTSC.

Freight, insurance, and other charges incurred in returning
the product to GTSC will be paid by the customer.

The terms of this warranty are 90 days from the original
date of shipment. The warranty provisions do not extend to
products which have been repaired or altered without prior
written GTSC approval, or to products which became defective
due to accident or to the customer's improper installation,
application or maintenance.

This warranty is in lieu of any other warranty, that is
expressed or implied, including warranties of merchantabil-
ity and fitness for use. GTSC reserves the right to make
any changes in the design or construction of its products
at any time without incurring any obligation to make any
changes to products previously delivered.

GTSC neither assumes nor authorizes any other person to
assume for it any other liability in connection with the
sales, installation or use of its products.

GTSC shall have no liability for incidental or conseqguential
damages of any kind arising out of the sale, installation, or

use of its products.

To exercise this warranty, call GTSC, Customer Service Depart-
ment for a return authorization in the event that a product
is to be returned for "In Warranty Repair".



