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PREFACE 

This man~a1"describes in detail th~ installation requirements, 
programming and operational consi~erations, ~nd maintenance 
proced ur~s including diagnostic support, for the DZSI1-EA 
Statisti6a1 Multipiexer (M7I90). A vari~tyof appendices are 
provided to supp1.ement the above. 
. . 

Complete understanding of the documents contents 
the . reader have a general knowledge of 
mUltiplexing tec):miques, digital circuitry 
understanding of PDP-1I computers. 

requires that 
statistical 

and a basic 

Other publications which support this do.cument are:-

• DZSll-EA Print Set 

• .VTlXX-EA/EB Technical Manual 

• PDP-ll Processor Handbook 

• PDP-ll Peripherals Handbook 

• PDP-ll Paper Tape Software Handbook· 

• Appropriate System User's Manual 





1-1 
CHAPTER 1 

INTRODUCTION 

1.1 . SCOPE 

Seotions 1.1 through 1.3 of this chapter contains an 
introduction to the DZ Statistical Multiplexer network; 
including DZS11-EA, VT1XX .... EA, VT1XX~EB, and VT1XX-EC. 
Sect ion 1. 4 of thi s chapter conta ins DZS11-:EA spec if ications. 



1.2 ENGINEE1UNG DRAWINGS 

A compl eteset of eng ineer ing drawings and circuit schematics 
is provided in a companion . vol ume to this manual enti.tl'ed 
DZSII-EA Field Maintenance Print Set. The general logic 
symbols used on these drawings are descr ibed in the DIGITAL 
Logic Handbook. Specific symbolS and conventions are also 
incl uded in certain PDP-II systems manuals. The following 
paragraphs describe the signal nomenclature convention used 
on the drawing set. 

Signal names in the DZSIl-EA pr int set are given in the 
follo:wingbasic form: 

SOURCE SIGNAL NAME POLARITY 

SbURCE ind icates the drawing number of the pr iht Set where 
the signal originates.. The drawing number of a print is 
located in the lower right corner of the print title block 
(Sl, 52, S3etc). SIGNAL NAME is the proper name of the' 
signal. The names used in the print set are also used in 
this manual. POLARITY is eitherH or L to indicate the 
voltage level of the signal. H means +3 V; Lmeans ground .. 
As an example, the signal: ' 

(S2) SELECT L 

originates on sheet 2 of the M.7190 module drawing and is 
read, when S'ELECT is true, this signal is at ground. 
UNIBUS signal lines do not carry a SOURCE fndicator. These 
signal names represent a bidirectionalwire-ORed bus; as a 
result, multiple sources for a particular bus signal exist. 
Each UNIBUS 'signal name is prefixed wi th the word BUS. 
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I ~ 3 ',DZII STATISTICAL MULTIPLEXER . GENERAL DESCRIPTION 

Tne DZ .Statistical Multiplexer (DZ STAT MUX) is a term used 
to, qescr::ibea statistical multiplexer network consisting ·of 
o'ne .. pZSll-EA ,as described by this manual and any combination 
of' one ". or two' VTIXX-EA or VTlXX-EBreinote' statistical 
IIlultiplex~rsenabling a max of 8 remotely located 
asynchronolls terminals to share .a· common composite 
cQ.~un'batlonslirik. .' . 

Ffg~re l-l'shows a typical DZ STATMUX network consisting of 
~i9ht ~synqhronous terminals' connected to,a' comp~ter system 
via. a 'f;eria.l composite communication link. . " 
The' network consists of a DZSll-EAstatistical multiplexer 
rnolJnteQ·ir), the, computer. system, a ' V'I'lXX-E.Be 'ght .. channel 
statistical multiplexer 'at locati.on".A".. 'and .. a" VTIXX'7EA .. ' fou~ 
~hann~lstatisttcal multiplexer at locatIon ~Bu~ " . 
. TheDZSI1-EA and VTlXX~EB are iriterconnectedby the Main 
compo $;1 te. link, the VTlXX-EB ,and VTIXX~EA are' interconnected 
by' tne Route-Through composi te 1 ink. ,Both VTlXX ... EA and 
VTIXX:-EB' options have route through ports .and can t,herefore 

" Qe. intercnanged. in Figure ).1. ' '. '" . ,'., . ' 
Both.cOnlposit~ links conform to the X. 25 'level 2 
commLin'icat10n protocol, thereby offer ing a high degree of 
qata integrity through automatic re':"'transmission, upon 

. detection of transmission errors • 
. Integral long line drive devic.es on all components of the 

network enable direct interconnection of the. composite links 
with cable lengths in excess of one km., where modem 
connections are not required. This feature uses RS-422 full 
differential transceivers and i.s selectable at installation 
time by means of quick connect straps. ' 

Both VTlXX-EA and VTIXX-EB mount wi thin a standard VT100 
enclosure, and so when installed, the first asynchronous 
terminal and statistical multiplexer become an integral unit. 
Any combination of the maximum eight asynchronous terminals, 
can be located across locations "A" and "Bu , e.g six may be 
connected at location A and two may be connected at location 
B.The host VT100 housing the 'VT1XX-EA/EB option need not be 

. one . of these termi~als. Asynchronous ports are 
enabled/disabled at·, installation • 

.. ",. 
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Features of the DZ11 Statistical Multiplexer include:-

• Integral DZ11-A asynchronous communications 
mu1 tip1exerand statistical multiplexer on one hex 
m·qdu1e 

• DZ11-A, DZ11-C asynchronous multiplexer softwa~e 
compatibility. 

• Integral VT100 and VT1XX-EA/EB statistical 
multiplexer at terminal location 

• Connection of up to 8 asynchronous t~r;minals 
(including host, VT100s) located at one or two 
remote locatio,ns via one cOmposi te communication 
1 ink and route through composite link in the case 
where two VT1XX-EA/EB.s are used. 

• High communication efficiency of the composi te 
link through dynamic bandwidth allocation. 

• Data' inte.gr ity between asyncnronous terminal port 
anci computer, through composi te port high level 
protocol which handles message sequenc ing and 
e:rror correct10n by automatic re-transmissions. 

• Comprehensive micro diagnostic tools for network 
and option diagnosis. 

• Echoplex or local echo operation for asynchronous 
ports. 

• Ability to format asynchronous ports through 
system software SET commands. 

..,. 
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Figure 1-1 Typical DZ Stat Mux Network 
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1.3.1 DZSll-EAGeneral Desc{iption 

The DZSI1-EA is a single module containing DZTI-A 
asynch~onous multiplexer emulator and statistical 
multip~exer. The option is program .compatib;Le to the DZII-A 
and therefore interfaces to the operating system via standard 
device. dr ivers. To the operating system, a DZ STAT MUX 
network consisting of DZSII-EA, and one or two VTIXX-EA/EB 
stat muxes appears as eight asynchronous terminals connected 
via a standard DZII-A multiplexer. 

1.3.2 VTIXX-EA General Description 

The VTIXX-EA statistical multiplexer is a component of the DZ 
STATMUX rietwork. The option is a four channel stat mux 
enabling four asynchronous terminals to be statistically 
mul ti pI exed to a DZS1I-EA v ia the composi te communication 
link. 'I'heVTIXX-EA has two c.omposite communication ports, 
the Ma in and the Route-through. 
The Ma incomposi te communicat ion port inter faces to a. pr imary 

. device, (a DZSII-EA or another VTIXX-EA/EB whenthe VTIXX-EA 
is the second cluster controller) via the Main composite link 
While the Route-through port interfaces to the secondary 
device· in the case where Route-through is implement.ed. Both 
composite ports operate independently at baud rates from .1200 
to 19200 bits/second from an internal or external timing 
source. 

Asynchronous port parameters are down I ine loaded via the 
DZSII-EA at network initialization time or fol10wiQg 
operating system SET commands. This feature enables 
asynchronous ports to be r e- fo rm·a t ted at the t.erm ina1 
keyboard by issuing the appropriate operating system SET 
command. 

1.3.3 VT1XX-EB General Description 

The VTIXX-EB statistical multiplexer is a component of the DZ 
S'I'ATMUX l1etworkand is shown in Figure 1.1 at location "A". 
The option is identical in operation to the VTIXX.,..EA with the 
exception of an add i tional four asynchronous ports,. thus 
enabling a maximum of up to eight asynchronous termlnals to 
be statistically multiplexed to a DZSll-EA. 

1.3.4 VTIXX-EC General Description 

The VT1XX-EC is an option for the VT1XX-EA· four channel 
stati st ical mul ti pI exer • The option is field install able, 
and modifies a VTIXX-EA (4 channel stat. mux) to a VT1XX-EB 
(8 channel stat. mux). 
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figure 1-2 Typical PDP1l Application 
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1.4' PHYSI,CAL' DESCRIPTION' 

1.'4.,,1 D2~11""EA Physical Description 

The 'DZ~lr"'Ef\cons,tsts'of one hex' size prin'ted circuit board 
and composite port interconnect, cabl e, as shown in Figure 1-4. 
The, optton ,replaces, the ,funct,io~alityof, a" OZ,ll-A, 
dist;t:i.b~tio,npane.1, '~ight intercqnn:ect' cables "an~. the 
tradi.tlonal sta,rid,alone' statistical'I1\ultlplejeer. , ,", """',"" 
The()p~~on 'interfaces to the UNIBUS, ,'vra..a.,stap.dard' small 
per'ipherci!,',qon.tt'Cdler' ,slot {SPCl , 'andt.9.the'DZSTAT"MUX 
networ},v~a 'a' ; standard RS-:232C ',iot,e,r'rconnect 'c-able 
(BC0 ~C-2,5)., ",' ",: ,e, ,," "', ',', ',,'>\ 
An "Q'n:',hbard 's bit mic rocontroll er "pe,r forms the I)Zi~I-A 
em ul 'atJo"l'i" a.n,d ,st attst ic al l1lultlple,~i'ng functions. 
Midr,o(jiagnpst ica ',can" "be ",' ',", eyoked ,', bY·"·ltta~n't.enande".',,,,'per£~onl.1el, 
enEr~11h9'"diagnosfs ;()f,bo't,hthe.oZSl1':':'EAoption,:,art(i "PZ,STAT 
MUX>hetwo'rk. " ' ", , 

Figure 1-4 DZSll-:EA pption(M7l90) 



1.4.2 VTlXX-EA Physical Description 

TheVT lXX-:-EA four channel statistical multiplexer is a 
printed circuit board set, plus mounting hardware, 
specifically designed to mount into a VTlB0mouriting 
enclosure. When installed, the VTlXX--EA and host VTlBB 
become an integral option, with the host VT 1 1'31'3 • s . 
communication port connected to the first asynchronous port 
(port B) of theVTlXX-EA. 
Figure 1-5 shows the components of the VTlXX-gA. 
Figure 1-6 shows a rear view of the hostVT1BB following 
installation of the VT1XX-EA. Note, that the VT1BB I S 

communications port has become the Main composite port for 
the VTlXX-EA wi th the Route-Through. composi te port directly 
above. Of the seven additional asynchronous ports shown on 
the distribution panel, only the first 3 (ports 1, 2,. and 3) 
are operational in the case of the VTlXX-EA. . 

L. 4.3· V'1'lXX .... EBPhysicalDescription 

The V'l'lXX-EB eight channel statistical multiplexer consist$ 
afone VTIXX-EA plus one VTlXX-EC four channel expansion 
option. (Refer Section 1.4.4). 
Figure 1-7 shows the VTIXX-EB, consisting ofVTlXX-EA with 
VTlXX-EC installed. 

1.4. 4 VTlXX~ECPhysical Description 

The VTlxX-EC is an expansion option for the VT1XX~EA 
statistical multiplexer. Tt)eoption connects a VTlXX....;EA toa 
VTlXX-EBby theaddi tion of fO\lr asynchronous ports. The 
VTIXX-EC option consists of one printed circuit board·. and 
cable as shown in Figure 1-8. The printed circl.~it'board 
clips to the VTIXX-EA/EB control module. The BCBSZ-Bl cable 
connects the four additional UARTS to the distribution board. 
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Figure 1-6 VT100 Rear View with VTlXX-EA/EB Installed. 
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Figure 1-7 VT1XX-EB Module SET 
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·.····Figur.e 1-8 .. VTIXX-EC. Option 
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1.5 SPECIFICATIONS 

The following paragraph contains electrical, environmental 
and performance specifications for the DZSIl-EA. 
Performance specifications are listed in two separate 
categories, composite and asynchronous ports. Table 1-2 
lists the. composite port parameters, Table 1-3 lists the 
VTIXX-EA/EB asynchronous port parameter supported by the 
DZSlI-EA. 

1.5.~· Electrical 

M7l90 Module Power Requirements 

+5V + 5% 
+15V± 3% 
-15V + 3% 

UNIBUS loading 

3.35 ampers typical (3.5 ampers max) 
0.013 ampers typical (0.069 ampers max) 
0.020 ampers typical (0.080 ampers max) 

ac loading = 1 unit load 
dc loading = 1 unit load 

1.5.2 . Environmental 

Operating: 5°C to 50 0 e (40°F to. 122°F) with a relative 
humidity of 5% to 95% (noncondensing), with adequate airflow 
across the modul e. When operating at the max imum temperature 
(50°C or 122°F), air flow must maintain the inlet to outlet . . .. . ° alr temperature rise across the module at no more than 5 C 
(9 0 F) • 

Storage: -40°C to 80°C (-40°F to ,176°F) with a relative 
humidity of 5% to 95% noncondensing. 

NOTE 

Before operating a module that 
has been stored in an 
environment outside the 
specified operating 
environment, the module must be 
allowed to stab! 1 ize a t the 
operating environment fo·r at 
least 5 minutes minimum. 
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1.5.3 Physical 

Height 40 cm (is.7 in) typical 
Width 1.27 em ( 0.5 in) typical 
Length 22.8 Clli ( 8.9 in) typical 

1.5.4 Operational 

Operational spec i fication for the DZ Sll-EA sta ti st ieal 
multiplexer :ate listed below in tables 1-1, 1-2, and 1-3. 

Table 1-1 lists DZSll-EA UNIBUS operational spec i fication 
Table 1 .... 2 lists DZ STAT. MUX,multiplexing specifications 
Table 1-3 lists VT1XX, .... EA/EB asynchronous port specifications. 



1-17 

Table 1-1 DZSll-EAUNIBtJS Operational Specifications 

, PARAMETER 

Regi,~ters 

Register, 
, Addresses 

Inter~upt Vector 
, Addresses 

Priority Level 

Interrupt Types 

DESCRIPTION 

Control and Status,Register (CSR,) 
Receive Bu,ffer Reg il3ter (RBUF) 
Line Parameter R~gistei (LPR) 
TranSmit Control Register (TCR) 
Modem Status Register tMSR) 
Transmit Data Register (TDR) 

CSR, 
RBUF 
LPR 
TCR 
~SR 
TDR 

76.0010 
760012 
760012 
760014 
760016 
760016 

Read/Write 
Read Only 
Write Only 
Read/Write 
Read Only 
Write only, 

NOTE: Addr~ss specified is first address 
of the floating address space. Refer to 
Append ix B, Floating Dev ice Addresses and, 
Vectors. 

300 Receiver Interrupt 
304 Transmitter interrupt. 
See floating Vectors Appendix B. 

Normally, a, level 5 prior ity plug is 
suppl ied. The interface 1 evel can be 
modified to level 4, 6, or 7 by using the 

,proper prior i typl ug. 

RDONE 
Occu'rs each time a character appears at 
the silo output. 

SA , 
Silo Alarm. Occurs after' '16 characters 
enter the silo. '. Rearmed by read ingthe 
silo. This interrupt disables the RDONE 
interrupt. 

TRDY 
occuts when the scanner finds a' line 
~eady to transmit on. 

NOTE 

There are no modem interrupts. 
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Table 1-2 DZ STAT MUX Multiplexing Specification 

PARAMETER 

Apparent 
Efficiency 

Real 
Efficiency 

Transit Delay 

Character 
Compression 

Buffer Space 

DESCRIPTION 

Up to 41313% depending on application. 
Defined as aggregate asynchronouS 
ter~inal port Bandwidth divided by 
Composite port Bandwidth. 

% Baud Rate 

xx 1200 
xx 2400 
xx 4800 
xx 9600 
xx 19200 

Note: Real efficiency is a measure of 
the net c'omposi te port bandwidth 
available for in·formation transfer. The 
percentage quoted does not includ~ 
character compression from asynchronous 
to synchronous, e.g • removal of start , 
parity and stop bits. In a typical 
system where 8 da ta bi ts, 1 start and 1 
stop bit are compressed into 8 data bits, 
the net bandwid'ths listed above are 
increased by a factor of 120%. 

Min Max Baud Rate 
xxxms xxxms 12013 bls 
xxxms xxxms 2400 bls 
xxxms xxxms 481313 bls 
xxxms xxxms 96013 bls 
xxxms xxxms 1921313 bls 

NOT&: Transit delays specified above are 
approx. and are defined as the echoplex 
time, i;e. the time taken for a full 
round trip journey from asynchronous port 
through network not including operating 
system and back to asynchronous port. 

Up to 16 space characters (413) are 
transmitted as one 8 bit char~cter. 

DZSII-EA 3K characters 
VTIXX-EA/EB 12K characters 
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, Table 1-3 Asynchronous Po!:'tSpeci fications 

PARAMETER DESCRIpTION 

Operating Mode Full Dllplex 

Data Format 

Character .Si ze 
•. ',I, ". 

Parity 

Order of Bit 

. . 

Baud:Rate:s 

Breaks. 

Throughput 

. Asynchrono'us 

. Distort ion 

Asynchronous, serial by bit:., 1 start and 
I, 1-1/2 (5-level codes only) or 2 stop 
bits. suppl ieQ. by .the hardware under 
program control. 

5,6,7 or 8 bits; prograrn..-selectable. 
(Does not include. parity bit) • 

Parity is program..-selectable. There may 
be none, ~r itma~ be odd or even. 

Transnlission/reception low-order bit 
first. . 

50,75, 110,. 135.5, 15.0, 300, .600,' 1200, 
1800, 2000, 2400,3600, 4800, 7200 and 
9600. 

Can' .be generated. and detected. on each 
line. . 

Up to 115%. (Real Efficiency) . of· DZSl1...,EA 
composi te baud rate . . . 

Pin 1 
Pin 7 
Pin 2 
Pin 3 
Pin 20 
Pin 22 
Pin 8 

Protective Ground 
Signal Ground 
Transmi tted Data 
Rece ived Data 
Data Terminal Ready 
Ring· Ind icator 
Carrier 

The maxim.um "space to mark" and "mark to 
space" distortion·· allowed in a received 
character is 40 percent. 
The maximum speed distortion allowed ina 
received character for 2000 baud is,3.8 
percent. All other baud rates allow 4 
percent. The maximum speed distortion 
from 'the transmitter for 2000 baud is 2.2 

. percent. All other baud rates have less 
than 2 percent~ 
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Table 1-3 Asynchronous Port Specifications cont. 

PARAMETER 

Asyn. Port 
Enable/Mapping 

Port Flow 
Synchronisation 

Local Echo/ 
Echoplex 

DESCRIPTION 

Individual ports can be enabled or 
disabled at VTIXX-EA/EB installation by 
appropriate setting of dual in line (DIL) 

. switches. 
This feature enables the maximum 
configuration of 16 physical potts to be 
logically connected to the 8 OZSll-EA 
ports. At network initialisation, 
enabled ports are logically mapped to the 

. eight. DZSll-EA ports, e.g. in a network 
consisting of two VTlXX-ES's with six 
enabled ports at t.he pr imary VTlxK-EB and 
t~o enabled ports at the ~econdary 
V1'lXX-EB, the six enabled ports at the 
VTlXX-EB will be ·mappedto DZSll-EAports 
" thru 5 inclusive, while the remaining 2 
enabled port at the secondary VTlXX-EB 
will be mapped to ports 6 and 7 • 
Only the first 8 of the enabled ports in 
thehetwork are mapped • 

Data synchto'nisation is necessary on each 
asynchronous port to control the flow of 
data. Two methods ar·eavailable to the 
user, they are:-

o Software XON/XOFFcontrol characters 

6 Hardware DTR/DSR signals 

The user has the choice of one of the 
above procedures on a per line basis. 
'This is enabled at installation time by 
setting nIL 'switches • 

Asynchronous po,rts can be operated in 
~ither echoplex mode or local echo mode. 
The modes can be' operator configured by 
modifying SET UP B field 5 of the host 
VT100. Field 5 contains four bits, each 
bit controls two ports • 
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1.5.5 Composi te Port 

This section contains an introduction to and specification of 
the DZ STAT MUX network composite links. The term IIMain 
composi te 1 inl<" as used throughout thi s manual, denotes the 
log ical data 1 ink between DZS11-EA and pr imary VTlXX-EA/EB. 
The. term "Route-through composite link" as used through-out 
this manual denotes the log ieal data 1 ink betw.een pr imary 
VTlXX-EA/B and secondary VT1XX-EA/EB. Both Main and 
Route-through composite links are shown in Figure 1-1. 

The composi te 1 inks are used for 1 ink control between the DZ 
STAT MUX components, and for the transfer of data between 
DZSll-EA UNIBUS interface and the VTlXX-EA/EB asynchronous 
ports. 
Link contr:ol tasks include; Net.work initialisation, 
following system initialisation and or power up. Down line 
loading of asynchronous port parameters e.g baud rate, and 
character format from DZSl1-EA to VT1XX-EA/EB, and control of 
data flow, in the· form of. frame sequencing and 
re-transmission control. 

1.5.5.1 Composite Port Interface 

The DZS1l-EA composi te port conforms to EIA RS-232C and EIA 
RS-423 inter face· standards simul taneousl y. Interconnection 
to the Main composite link is via a BC05C-25 cable, (Figure 
1-9). Table 1-4 lists the correlation between connector pins 
and signal functions for this cable. Al though the DZSll-EA 
is shipped with the composite port conforming to EIA RS-232C 
for modem connection, the port can be re-configured for long 
line driver capability at installation time utilising RS-422 
full differential transceivers. The modification requires 
component changes on the DZS11-EA module plus the addition of 
an option cable to replace the standard BC05C-25. The exact 
cable type is dependent upon the network configuration, 
however, cable type BC05Z-25 is such a cable and is therefore 
included in Table 1-4 as an example. Figure 1-10 shows the 
BC0SZ-25 •. 
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Table 1-4 DZS11-EA Co~posU:,e Port Connector Pinning 

PIN' SIGNAL/FUNCTION DB25P PIN BC05Z-25 

A PROTECTIVE GROUND 7 -
B SIGNAL GROUND 1 -
C DATA SPEED SELECT 23 -
D:E NO CONNECTION - -
F EIA XMIT DATA 2' -
H HS33 TEST CON. FLAG - -
J EIA SERIAL DATA IN 3 -
K RX DATA DIFF + - R 
L EIA GLOCK EXT 24 -
M NO CONNECTION - -N EIA XMIT CLOCK ;1.5 -
P NO CONNECTION .,.. -
R EI~ REC CLOCK 17 -
S RX Dj).TA DIFF - - T 
T . CLEAR TO SEND 5 0 
U NO CONNECTION - -
V REQUEST TO SEND 4 C 
W:Y NO CONNECTION - -
Z DATA SET READY 6 E 
AA TX DATA DIFF + - P 
BB CARRIER DETECT 8 F 
CC TX Cr.OCK DIFF + ,~, Y I 

( 

DD OATATERMINAL READY 20 H 
EE C!"OCK EXIT DIFF - ..,. W 
FF NO CONNECTION - -
Hll RX GLOCK DIFF + - V 
JJ NO CONNECTION - -
KK TX .DATA OIFF - - S 
LL:NN NO CONNECTION - -
PP CLOCK EXIT DIFF + - U :. 

RR NO CONNECTION ..,.. -
SS RX .CLOCK Dl;FF ...,. - X 
TT TX CLOCKDIFf - - ~ 
UU SIG.NAL GROUND 7 -
VV PROTECTIVE GROUND 1 -

'.' '. 
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A 

25 PIN : 
CINCH 

Figure 1-9 BCBSC-25 RS~232C Cab1~ 

A 

( . Figure 1-1B BCB~Z-2SLong Line DriverCab1e 
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1.5.5.2 Composite Port Interface Signals 

A desc r iption of each composi te port signal is prov ided 
below~ 

Protective Ground - pin 1 . 
This conductor is electrically bonded to the computer chassis 
which is connected to the ground lead of the AC power cord. 
The use of this conductor for reference potential purposes is 
not allowed. . . 

Transmit Data - pin 2 
The DZS11-EA transmits serially encoded data on this 
conductor.· A constant transmission of flag characters are 
maintained on this conductor at all times when data is not 
being transmitted. 

Receive Data- pin 3 
The bZS11-EA receives serially encoded data on this 
conductor. 

Request to Send - pin 4 
Not Used. 

Clear to Send - pin 5 
This conductor is ignored at all times. 

Data Set Ready - pin 6. 
Not Used. 

Siqnal Ground - pin 7 
This conductor establishes the common ground reference 
potential for all voltages. on the respective interface. 

( 



Carrier Detect - pin 8 
Thi s signal is ignored at all times. 

'l'rCinsmission Clock,- p~n 15 
Wheli t;.l'ie DZSII-EA is selected for ~xternalitiming, the opt;.~on 
r,eceives at~iming signal on this ,conductor which is in turi') 
use4 by th~ DZSll~EA to clock the serial1~ enc04ed data being 
tra'n£ilm~tted on pin 2. When operated in the internaltimi'ng 
Jriode" thiSi ,conductor, i.s ignored. 

Receive Clock ~ pin 17 
When the DZSII-EA is operated in the external timing mode, a 
timing signal is received on this, conductor which is used to 
time reception of serial data on pin 3. When operated in the 
internal timing mode the DZSII-EA ignores this conductor. 

O~ta Terminal Ready - pin 29 
Not Used. 

Clock External - pin 24 
The DZSll~EAuses this conductor to provide an external b~ud 
rate, ,timing signal. A timing signal is present on this 
conductor irrespective of wQether the DZSII-EA is in internal 
or external timing mode. The signal frequency is equal to the 
operational baud rate and is defined by an on board switch 
register. ' 
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1.6 DZ STATMUX OPTIONS 

Table 1-5 lists all DZ STAT MUX network options. 

. 

Table 1-5 DZ· STATMUX Network Options 

PART NU~BER DESCRIPTION 

DZSII-EA 

VTlXX-EA 

VTIXX-EB 

VTIXX-EC 

VT100-YE 

VT100-YF 

VTHJ0 ..... YH 

VT100-YJ 

Eight channel statistical multiplexer for 
UNIBUS machine (local mux) • 

Four channel statistical multiplexer for 
mounting in VT100 enclosure (remote mux) • 

Eight channel sta ti st ical multi pI exer for 
mounting in VT100 enclosure·. (remote mux) • 

Four channel expansion option for VT1XX-EA. 
The VT1XX-EC converts the VT1XX-EA to an 
VT1XX-EB • 

VT100-AA with VTIXX-EA installed (110V) • 

VT100-AB with VT1XX-EA installed (240V) • 

VT100-AA with VTIXX-EB installed (110V) • 

VT100-AB with VT1XX-EB installed (240V) • 
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1.7 DZ STAT'MUX CABLES 

1.7;.lPZSli-EACables 

The, standard DZSll-EA i.s shipped confor~ing to' EIAR,S-232C 
st,nda~d~. ,The op~ion as shi~ped, includes a 25 foot ~S-232C 
cable (:I'C((J5C-25) for direct connection toa mod'e~. 
:(n' ~ases; where ,other standards are required, e .g~ EIA Rs-423 
and,long ,line driver facility, optional cables will be 
necessary. 
Details of'these cables is given in Section 2 (Installation) 
of this m~rtUal. ' 
It should be noted that if interface standards other than EIA 
RS-232C are required for this option, then optional cables 
will be required. 

1. 7.2 VTlXX-EA/EB Composite Port Cables 

VTlXX-EA and VTIXX-EB composi te port inter faces are as shown 
in Figure 1-6. Note, modem interface cables ,are not shipped 
with the~e options. . ' 

,WhereEIA RS-232C interface connections are required, one 
BC((J5D-25 cable' shOUld, be ordered for each composite port 
being implemented. E.G. for a network consisting of one only 
VTIXX-EA/EB, ,one only BC((J5D-25 is required. In a network 
consisting, of two VTIXX-EA/EB's, three BC((J5D-25 cables will 
be required. 

, " 



1-28 

1.7.3 VTIXX-EA/EB Asynchronous Port Cables 

The VTIXX-EA/EB asynchronous ports may work in conj unction 
with several. peripheral device cables and options, thus 
providing great flexibility when configuring systems. Figure 
1~12 shows' the possible cables and options used with the 
V'1'lXX-EA/EB asynchronous ports as well as the pr imary 
application of each. 

NOTE 

TheVTIXX-EA and VTIXX-EB are 
not supplied with cables. All 
cables shown in Figure 1-12 are 
options. 

VT1XX-EA/EB TO LOCAL TERMINAL 

BC22A §J 
\ 

I 
OR. 

BC22A 

OR 

BC03M 

NOTE: 

LA120 

VT100 

IEIFI = EIA RS-232C' 25 PIN FEMALE CONNECTOR. VT100 

{l 

Figure 1-12 VTIXX-EA/EB Asynchronous Port Cables ( 
(Sheet 1 of 2) 
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VT1XX-EA/EB TO MODEM OR ACOUSTIC COUPLER 

MODEM 
BC22B OR I-__ +-____ ...;.~....;.. ____ __IIE/M ElF ACOUSTIC 

COUPLER 

OR 

MODEM 

\....;.._~B~C~O~5~D~-__ - __ ~~~, OR ElM ElF ' 
ACOUSTIC 

, NOTE: 
COUPLER 

IE/FI = E IA RS;"232C 25 PIN FEMALE CONNECTOR" 

IE/Ml = E IA RS 232C 25, PIN MALE CONNECTOR • 

Fi9ur~ 1-12 VT1XX-EA/EB Asynchronous Port Cables 
(Sheet 2 of 2) , 
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,CHAPTER 2, 

INSTALLATION 

2.1 SCOPE, 

Thls chapter provides the nec~~sary informatIon for 
conf1guring , installing, testing and acceptance of the 
DZS1I-EA,Statistical Multiplexer. 

2.2 UNPACKING' AND INSPECTION 

'The DZSIl-EA. is, packaged aCC6rQ ing to, commerc ial packing 
practices. When unpacking, ,remove all' packing material and 
ch~ck the equipment against the shipping list (Appendix A). 
Inspect all ,parts and, carefull y inspec,t t,he, mod ule for 
cracks, loo.~ components and separation in the etched Paths~ 
Report' damagesqr, shortages to the shipperand,hotifythe DEC 
representative. ' ,",' , ., 

2.'3 INSTALI,ATION CONSIDERATIONS-" 

Installation 'bfthe DZ5ll-EA statisticalrnultiplexei sho\lld 
be done i,n fOUf phases;: ' " 

• Phase I ~ Pre~installation Considerations. 
Verify system requirements, system placement, and 
network requirements. 

• Phase 2 ~ DZSll-EA Module Installation. 
Configure, install module, cable, and verify via 

,appropriate diagnostic.. ' 

.' Phase,3 -VT1XX-EA/VTlXX-EBInstallation. 
Install in accordance wi.th Chapter 2 of 
VTlXX-EA/EBoption description, and verify via 
appropriate microdiagnostics • 

• Phase 4 -DZII Stat Mux Network Testing. 
Verify the DZII Stat' mux network (Including 
OZ.Sll-EA, and VTIXX-EA and/or VTIXX-EB) operation 
with the functional diagnostics and network 
exercise programs. 
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2.4 PRE-INSTALLATION CONSIDERATIONS 

The following should be considered pr ior to order ing a 
DZSII-EA Statistical Multiplexer to ensure that the system 
can accept the device and that it can be installed correctly. 
The steps should also be verified at installation time~ 

2.4.1 Device Placement 

The DZ.SII-EA requires one hex-height, small peripheral 
controller (SPC) backplane slot. Any SPC backplane (DDl1-B 
(REVE) or later) can accept the DZSl1-EA. The DZSII-EA is a 
I:!>us request (BR) device and should therefore be placed on the 
UNIBUS following NPR devices. 

! 
:~.4.2 System Requirements 

2.4.2.1 UNIBUS Loading 

1 UNIBUS dc load 
1 UNIBUSac load 

2.4.2.2 Power Requirements 

Check the power supply loading before and after installation 
to ensure against overloading. The DZSll-EA total current 
requirement for the +5V supply is approximately 3.5 ampers. 
Additionally the unit requires + 15 volts for the silos, and 
commuhication port, level conversion logic. 
Power requirements for the DZSl1 ... EA, are listed in Table 2-1. 

Table 2-1 DZ.SII-EA Voltage Chart 

Vol ta9;e. Rating Maximum Minimum Back Plain 
Voltage Voltage Pin 

+5 Volts @ 3.5A 5.25 +5.13 CIA2 
+15 Volts @ f3.f37A +15.75 +14.25 CIUl 
-15 Volts @ 0.f38A ,-15.75 -14.25 CIB2 

2.4.2.3 Interrupt Priority 

The interrupt ptior:ity is selected by priority plug E67 on 
theM7190 Module. This plug is preset to select priority 
five (BR5). Refer to Figure 2-1 for the priority plug 
location. 

( 

.. " 



TEST SW2 

ROM ON 

RAM ON 

CLOCK ON 

X.25 OFF LOGIC 

X.25 OFF INT. DATA 

DMA OFF LOGIC 

X.25 OFF EXT. DATA 

NOTE: 

SW3 

ON 

OFF 

OFF 

ON 

ON . 
OFF 

OFF 

SW4 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

.... 

J2 I 
NOT 
OPE 

MICRODIAGNOSTIC 
CONTROL 

S TEST CONNECTOR 
USED FOR NORMAL 

RATION. 

SW 1 = ON (CLOSED) FOR LOOP 
ON SELECTED TEST. 

SW1 = OFF (OPEN) FOR 
RUN ALL TESTS. 

DEVICE ADDRESS 
SELECTION 

A3--- --- - -- ----A12 

SWITCH PACK E101 

NOTE: 
ON (CLOSED) = LOGIC ONE. 

OFF (OPEN) = LOGIC ZERO. 

COMPO. SITE PORT}.I. CLOCK SOURCE • 

COMPOSITE PORT i 

BAUD RATE • 

• 
BAUD 
RATE 

1200 

1800 

2400 

3600 

SW6 

ON 

ON 

ON 

ON 

2-3 

SW7 SW8 

ON ON 

ON OFF 

OFF ON 

OFF OFF 
SWITCH PACK E59 RUN 

POSITION 
EST 

M7190 

REV B 

SinON 

RUN I 
TEST 

SWITCH 

/' 

[jJ 
CJ 
c:J 

W4 c::=J 
\CJ 

1~'Y 
W3 W1 W2 

11 J1 IS MAIN 
COMPOSITE PORT 
CONNECTOR 

VECTOR ADDRESS 
SELECTION NOT USED 

V8---- --- - V3 

NOTE: 

SWITCH PACK: E68 
! 

ON (CLOSED) = LOGI¢ ONE. 

OFF (OPEN) = LOGIC ;.ZERO. 

4800 OFF ON ON 

7200 OFF ON OFF 

9600 OFF OFF ON 

19200 OFF OFF OFF 

NOTE: 
SW5 = ON (CLOSED) SELECTS 

EXTERNAL CLOCK. 

SW5 = OFF (OPEN) SELECTS 
INTERNAL CLOCK. 

EPROM LOCATION 

LOCATION PART NUMBER 

E5 23 - 289E2 - 04 

E4 23 - 290E2 - 04 

E3 23 - 291E2 - 04 

E2· 23 - 292E2 - 04 

E1 NOT USED 

Figure 2-1 DZS11-EA Component and Jumper Configuration 
Summary 
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2.4.2.4 Device Address Assignment 

The DZS1.1-.EA resides in the floating address space of the 
input/output (I/O) page of memory. The ranking assignment of 
the DZSl1-EA is equal to the DZl1-A, ranking number 8. . 

The selection of th~ device address is accomplished by Switch 
Pack Ellal on the M7l9f2J module. Refer to Figure 2-1 for the 
switch pack .placement. 
Refer· to Appendix B for further information on the floating 
address allocation. 

2.4.~2.S Device Vector Address Assignment 

The DZSll-EA resides in the floating vector space of the 
reserved vector area of memory. The ranking assignment of 
the DZS1l-EA is equal to the DZlI-A ranking num.ber 28. The 
selection of the device vector address i saccompl ished by 
Switch Pack E68 on the M7l9f2J module. Refer to Figure 2-1 for 
the location of the switch pack. Appendix Bcontains more 
information onfloa t ing vector allocat iori. 

2 .. 4 .• 3 Composite Port Requirements 

2.4.3.1 Composite Port Cable Requirements 

The DZSll-EA composite port (M719f2JJl) can be configured for 
signal line compatibility with EIA RS-232C, RS-423,or RS-422 
type long line dr iver. The port meets both ErA RS-232C and 
RS-423 requirements simultaneously, however component changes 
are necessary to implement the RS-422 type long line driver. 

When interconnecting equipment that meets compatible, but 
different EIA standards, the performance of the channel is 
limited by the least efficient EIA specification. 
Specifically EIA RS-232C/RS-423 mixed connections are limited 
to EIARS-232C performance capabilities and EIA RS-423/RS-422 
mi~ed connections are limited to EIA RS-423 performance 
capabilities. This consideration is critical when choosing 
baud rates and cable lengths for .the DZSll-EA composite port. 
Figure 2-2 gives the relationship between baud rate and cable 
l eng th fo r both EIA RS-4 2 3 and RS-422 spec if i oa t ions. 
Remember, when connecting equipment that adheres to EIA 
RS-232Cspecifications, the baud rate is limited to 19.2K 
bits per second with a maximum cable length of Sf2Jfeet. 





EIA RS-422 EIA RS-423 

10KlmI~. 

Iii 
w 1 
L\. 
I 

::c 
t; 
z 
W 

.-1 

100K 

DATA MODULATIQN RATE -BAUD .DATA MODULATION RATE,-BAUDS 

Figure 2~2 Baud Ratevs cableLe~9th 

2~4.,3.2EIA RS-232C AND EIA RS-423 

100K 

The DZSll-~A is shipped conforming to both EIA RS-423 and 
RS--232C standards simultaneously. If the composite port is 
to. be connected to a EIA RS-232ccompatiblemodem using the 
suppl iedBC05C-25 cable then cable length should be limited 
to the 25 foot supplied. . . 
In network configurations where the cabl ing distance between 
components of. the DZ STAT MUX" network are relatively short 
and/or where modem connections are not· necessary, direct 
cable. connections are possible on the condition that both 
cable length and operating baud rate cQnformto the chart 

. shown in Figure 2-2 for EIA' Rs-423 intetconnect:f<:>ns. . 
ThiS. type of interconnection will require the fabrication of 

. a special interconnect cable, however component changes on 
the the DZSII-EA module will not be necessary. . 
Figure 2 .... 3. shows. the necessary interconnections .for. both the 
Main ~n.dRoute;"'through composite links for direct cable 
connection$. Figure 2-4 shows the c.able requirements for a 
modem connection. 



DZSU~EA 

USER CABLE 

~A" "B" 

2 2 
XMIT 

REC 
3 3 

7 7 
GND 

24 15 
SCE 

17 

MAIN LINK RS 42.3 CABLE INTERCONNECTIONS 

NOTE 

IE/MI = EIA RS-232C 25 PIN MALE CONNECTOR 

IE/FI = EIA RS.232C25 PIN FEMALE CONNECTOR 

2-6 

VTlXX-EA/EB 

XMIT 

REC 

GND 

SeT 

SCR 

Figure 2-3 DZ STAT MUX EIA RS-423 ·Direct Cable Connection 
( 



ROUTE-,THROUGH COMPOS,ITE LI,NK' 

BC05D 

BC05D 

MAIN COMPOSITE LINK 

BC05C BC05D 

NOTE 

1, DIAGRAM SHOWS COMPOSITE PORT CONNECTIONS ONLY" 

I ElM I = EIA RS-232C 25 PIN MAIL CONNECTOR', ' 

'IE/FI = EIA RS-232C 25 PIN' FEMALE CONNECTOR, ' 

2-7 

'VT1XX - EA IEB 

VT1XX - EA/EB 

Figure 2-4 OZ STAT MUXEIA RS-232C Modem Connection 
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2.4.3.3 EIA RS-423, RS-232C Slew Rates 

The. signal rise and fall time may be controlled on the 
composite port when configured for EIA RS-423 or RS-:232C 
standards • Configuration is by installing (:solder ing) an 
appropriate value of non-wirewound, 1/4W resistor into the 
wave-shaping· resistor pads provided (R36) _ An appropriate 
resistor val ue can be selected by referr ing to Table 2-2._ 
The DZSll-EA is shipped with a 22K ohm resistor . installed 
en~bling the composite port to operate at any of the· 
specified baud rates over a cable distance of 100 feet. 

Table 2~2EIA RS-423 .andRS-232C 
Wave Shaping Resistor Values 

BAUD RATE RESISTOR VALUE 

19.2K 51 000 ohms 
9.6K 120 00" ohms 

·4.8K 200 000 ohms 
2.4K 43·0 00.0 ohms 
1. 2K 820 000 ohms 

( 

( , 
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2.4.3.4 EIA. RS-422 Long Line Driver 

In network configurations where direct connections are 
required, however baud rate and/or cable length is beyond 
that specified for EIA RS-423 operation shown in Figure 2-2, 
then the integral long line dr iver may be configured. The 
long line driver utilises RS-422 full differential 
transceiv.ers and conforms to the baud rate and cable distance 
specification shown in Figure 2-2. 
The modification requires component changes on the DZSll-EA 
module plus the supply of a special user interconnect cable. 
The interconnection should be made as shown in Figure 2-5 
using cable conforming to the following specifications:-

• 3 twisted pairs, individually shielded 22 to 24 
gauge wi re. 

• Mutual capacitance < 20 pf/foot. 

• Stray capacitance < 40 pf/foot. 

• Resistance < 30 ohms/l000 feet. 
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DZS1hEA 
VT1XX EA/EB 

'v-----..,[ITI rn . BC05Z-25lmI1I--~f USER CABLE "B" 
__ --'--_IJrI~ . "A. 

DZS11 EA COMP 
PORT SET TO 
INTERNAL CLOCK SOURCE 

XM 

XM 

IT+ 

IT-

REC 

REC 

+ 

-

E+ . SC 

SC E-

-:!:-

BC05Z-25 
r-.... 

AA P 

KK S 

K R 

S T 

PP U 

EE W 

B B 

MAIN COMPOSITE LINK CONNECTION 

NOTE 
oK 

P 

S 

VT1XX EA/EB MAIN PORT 
SET TO EXTERNAL· 
CLOCK SOURCE 

3 

12 

2 

22 

17 

15 

REC + 

REC -

XMIT+ 

XMIT-

SCR + 

SCR -

MAIN LINK RS422 CABLE INTERCONNECTIONS 

NOTE 

CONNECTOR (A) DEC PART NUMBERS ARE AS FOLLOWS 
12-13033-00 CONNECTOR BODY. 
12-10290-01 .SOCKET CONTACT. 

·12-13032- 0 HOOD. 

Figure 2-5 DZS11-EA Long Line Driver Cable Requirements 
(Sheet 1 of 2) 
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~ {Q]"C" VT1XX EAIEB VT1XX EAIEB 

XMIT + 

XMIT -

REC + 

REC -

SCE + 
SCE ..:.. 

'.-

DB25-P .. c .. 

2 

.. 22 

3 

12 

24 

20 

---IF - ~'D" '. 

.... -
USER CABLE 

ROUTE-THROUGH RS422 CABLE INTERCONNECTIONS 

NOTE: 
1. IT IS MANDATORY THAT CABLE SHIELD BE ELECTRICALLY 

CONNECTED TO THE CHASSIS AT THE ENTRY POINT. 
2.' SET DZS11-EA PORT TO INTERNAL CLOCK SOURCE. 

DB25-P 
"D" 

3 

2 

12 

22 

17 

3: SET VT1XX-EA/EB MAIN PORT TO EXTERNAL CLOCK SOURCE. 

-

REC + 

REC -

XMIT + 

XMIT -

SCR + 

SCR 

4, SET VT1XX-EA/EB ROUTE-THROUGH PORT TO INTERNAL CLOCK SOURCE. 

[D = D825- P FEMALE CONNECTOR. 

Figure 2-5 DZS11-EA Long Line Dr iver Cable Requirements 
(Sheet 2 of 2) 
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2.4.4 Composite Port Clock Source 

The DZSII-EA composi te port contains three' interface clock 
signals. Two of these signals are received by. the DZSII-EA 
and suppl y the Receive and Tr ansmi t timing for the port. The 
DZSII-EA moni tors these two signals only when external timing 
is selected. Refer to Figure 2-1 for DZSII--EA composite port 
clock source DIL swi tch location and setting. 
The third signal is a clock out signal. The 
transmi ts a square wave signal on this conductor 
frequency to the composi te port baud rate set on 
rate swi tch pack 5""':9 shown in Figute 2--1. 

DZSII--EA 
equal in 
the baud 

The DZSII-EA composi te port is normally set to. external 
timing when connection is made via modems and set to 
internal, when connection is by direct cable connection. 

2.4.5 Composi te Port Baud Rate 

When the DZSII--EA composi te port is set for external timing 
source, the operational baud rate is determined by the 
external timing sourc~. 
When the DZSll .... EA composi te port is set for internal timing 
source the operational baud rate is determined by an on board 
baud' rate generator. The frequency of this baud rate 
generator is set by the baud rate DIL switch E59, refer 
Figure 2-1. 

2.4.6 

NOTE 
The' composi te port baud rate 
DIL, swi tch E59 must always be 
'set to equal the composite port 
operational baud rate, 
independently of the ~lock 
source switch settings. The 
baud rate value is required by 
the DZSII-EA microcode to 
dynamically modi fy the 
component port algorithm. 

Microdiagnostic Controls 

The on board microdiagnostics are controlled bytwoswi tches 
and are Shown in Figure 2--1. They are the RUN/TEST Switch 
and microdiagnostics control DIL switch E59. 
The RUN/TEST s'wi tch select ei ther DZ STAT MUX operational 
code or the on board diagnostics. Normal operation, DZ STAT 
MUX code, is with this switch in the RUN position. The 
microdiagnosti~pIL"switch enables the ~icrodiagnostic to run 
through all microdiagnostic sub~tests or the continuous 
operation of a Selected test. Normal operation is with E59 
SW1 in the OF'F (OPEN) posi tion. 
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2.5 M7199 CONFIGURATION 

Perfor'mthefollowing checks on the. DZSll-EA M7l90 module. 

2~ 5.1. Check Factory Configured Components 

Verify' that jumpersWl, W2, W3, W4andW8 are installed 
correctly (Refer. to component and configuration Summary Table 
2,-3 and Fi9.ure2~1). ' 

'. 

2.5.2 Check Socketed DeviceS 

Ve.r i~y .tha't all so.cketed devices are properly seated" in their 
re~pect:,ive sockets. . (Refer : toFigure~""l) •. 

2.5.3 Set Device UNIBUS Address 

ConfigureSwl tch Pack .E10l to implement the correct device 
address for the DZSll-EA as determined from the floating 
addres$ allocation. Re,fer toTable' 2-4 for . the correlation 
between switchntimber and address bit. A switch ON (closed) 
responds toa logic one on the. UNIBUS. Refer to' Appendix B 
foradditioI)al information on floating address allocation .• 

. 2.5.4' Set Device Vecto'rAddress .' 

configure"switcb packE68 to implement the correct vector 
address for the DZSll-EA as determined from the floating 
vector allocation. Refer to Table 2-5 for the correlation 
between switch numbers and vector bit •. A switch .ON (closed) 
resPQnds to a log ical one on the UNIBUS .Re fer to APpend ix B 
for additional information 00 floating vector allocation. 

2.5,.5 Check priority ~lug 

Verify that the priority plug is a BRs and. is installed 
. correctly' in location E67. 

2.5.6. Check Composite Port Signal Conditioning Component$ 

Verify tbat' the composite port Signal conditioning 
components, WS, W6, W7, R30, R32, R34 and R36 are selected 
and Installed in accordance with Table. 2:-2 and Section 2.4.3. 
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2.5.7 Set Cornposi te Port Baud Rate 

Configure swi tch pack E59 to' implement composi te port timing 
source and operational baud tate. 

2.5.8 

NOTE 

DZSII-EA composite port baud 
rate must be set on switch pack 
E59. The value set in this 
switch is used by the microcode 
to control the composi te port 
algorithm. 

Set RUN/TEST Switch 

Verify that theM7199 maintenance switch is set to the (RUN) 
position, enabling normal operation. 

( 
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Component 

WI 

W2 

W3 

" ,"., 

W4 

WS 
W6 
W7 

W8 

R30 
R32 
R34 
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Table 2-3 Component.Configuration Summary 

Normal Function 
Configuration. 

IN Rom sOGkets E5and E4 (Roms .• ((J' 
and 1) configuredfor2K X 8 
bit device~. 

IN 

OUT 

bUT 

IN 
IN 
IN 

IN 

OUT 
OUT 
OUT 

Rom sockets E3· and E2' (Roms 2 
and 3). configured for 2KX . .8 
bit d.eVices.'· 

Rom sockets E5 and , .. E4 (Rom ~ 
and' 1) configured for4K X. 8 
bit devic;:es~ 

'; 

RO.m sockets E3. and E2(Roms. 2 
and 3) configured for 4K X 8 
bit devices. . .. 

Enable~'ser~al port re~eive~s. 
to operate in RS':"423 or RS-232C 
~ode when installed. '.' . 
When removed'· enables receiver 
to operate iti RS-422 mode. 
See also R3((J, R32, R34 and R36. 

Oscillator Enable To be 
removed only for factory 
automatic testirig. Jumper 
should always be installed in 
field. 

RS-422 Termination Resistors. 
They are 1((J((J ohm 1/4 W, 
non wire wound fusible 
resistors' ahd are installed 
only when. RS,:",422 operation' is 
required. Normal operation 
(RS-423; RS-232C) requires. that 
these devites not be itistalled. 



·2-16 

Table 2-3 Component Configuration Summarycont: 

Component 

R36 

Normal 
Configuration 

IN 
(22 Kohms) 

Function 

Wave shaping resistor. ( Slew 
rate). Required for RS-423 and 
RS-232C operation only. This 
resi stor determines the ser ial 
port transmitter slew rate. 
Refer Section 2.4.3.2. 

NOTE 

WI and W3 are mutually 
exclusive. Only one or the 
other can. be installed, not 
both. Similarly W2 and W4 are 
mutually exclusive. 

( 
'\ 
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.Table 2":4 UNIBUS Address Selection (E10l) 

Switches FUNCTION 

1-10 UNIBUS device address ~ele6ti&n: 

.~OTE 

Swit.ch On equals a logic one (1) on the UNIBUS 

',MSB LSB 

15 14 13 12 111 110 I 918 17' Ie I 5 14 13 2 t 0 

1 1 1 SWITCH PACKE101 0 0 0 
I I. I .' I I , I . , I • I • I I 

i I I I I 
SWITCH S10 S9 S8 $7 S6 S5 S4 83 S2 S1 D.EVICE 
NUMBER ADDRESS 

o~ !6~010 
ON '760020 
O,N ON ·760030 

ON 160040 
ON ON 760050 
ON ON 760080 
ON ON ON 7.60070 

ON 760100 .. .. .. 
ON 760200 ...... 
ON ON 760300 ...... 

ON ... , 760400 .. .. .. 
.ON ,()N 760500 -... 
ON • ON 760600 ...... 
ON ON ON 760700 

\. .. .... 
ON 761000 ....... 

ON 762000 ...... 
ON ON 763000 

., .... 'III' 

'. ON 764000 
, 

NOTE:SWITCH ON RESPONDS TO LOGICAL ONE ON THE UNIBUS 

SWITCH PACK E101 
DEVICE ADDRESS 
SELECTION 

A3--- -- - - - - - --A12 



Switches· . 

1-8 

MSB 

15 14 

0 0 

2-18 

Table 2-5 UN·IBUS Vector Sele.ction (E68) 

13 

0 

FUNCTION 

Vector Address Selection 

NOTE 

SWITCH ON equals a logic one (1) on the UNIBUS 

12 

0 
11 10 9 81.716151413 
0 0 Q SWITCH PACKE68 

., I I 
I I I· 

I I I I I I 
SWITCH S1 S2 S3 S4 S5 S6 NUMBER 

ON ON 
ON ON ON 
ON ON ON 
ON ON ON ON 

. ON ON ON 
ON ON ON ON 
ON ON ON ON 
ON ON ON ON ON 

ON 

ON ON 

ON ON 

ON ON ON 

LSB 

2 1 0 

Yo 0 0 

VECTOR 
ADDRESS 

300 
310 
320 
330 
340 
350 
360 
370 
400 
---
.500 
---
600 
- - -
700 

NOTE: SWITCH ON PRODUCES LOGICAL ONE ON THE UNIBUS. 

SWITCH PACK E68 
V8------ ----V3 

:~88~8~~g 
F ... I L 

"'"-'------,..--- ~ 
VECTORADD.RESS NOT US,ED 

SELECTION 

( 

... 
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2.6 DZSII-EA MODULE INSTALLATION 

. 2.6.1 Backplane considerations • 

Perform the. fpllowing checks ,on . the $PC slot that. will 
contain the DZS1~-EA~ M7190 module. 

2.6.2 

• Verify that the backplane voltages are within the 
specified tol_ranees listed,inTable 2~1. 

M7l90 Illsertion 
. .', 

Carefully insert theM7190statistical·m~l~ipl~xer inho t~e·· 
selected SPC slot and per form the following tasks:-

1. Perfoim resistance checks on the backplane voltage 
sources to ground to ensure that no short circuit 
con,ditions ex.ist on the module. Refer to· Table 
2-1 for backplane pin assignments • 

. 2. Insert the module test connector (HaS3) into Jl of 
the M7190. Refer to Figure 2-1. for Jl .location • 

. Be sure to insert with II Side-I" (etched on the 
test connector) visible from the component side of 
the 1'17190. 

Schematics and outl inedrawing s of DZSII-EA test 
c6nnectors are provided in ,igure 2-6. 

3. 'l'urnsy.stem power ON andve.r i fy that backplane 
~oltag~s are within the specified tolerance listed 
in Ta.ble 2"':1.· 

,,: I. 
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2.7 DZSII-EA M7190 TEST 

2.7.1. Initi~lise DZSll-~A 

Initialise the DZSII-EA (M7190). This is achieved either by 
system initialisation in the form of BUS INIT; ordev ice 
initialisation. Refer Table 3-3 for device initialisation. 

2.7.2 Run the On Board Microdiagnostic 

Set the M7190 maintenance switch to the TEST position. Refer 
to Figure 2~1 for maintenance switch location. 
The M7190 microcontroller will commence execution of the on 
board microdiagnostic. LED 7 will be ON and LED 6 will be 
OFF. Leds 5, 4, and 3 will indicate the sub test being 
e~ecuted and LED 2, 1, and 0 will indicate microdiagnostic 
errors if detected. Allow the microdiagnostic to complete at 
least two error free end passes. Microdiagnostic passes are 
ind icated by LEDs 5, 4, and 3 inc rementing from sub test 7 to 
sub test 1. Refer to APPENDIX C for microdiagnostic 
description. 

2.7.3. Load and Run th,e UNIBUS Diagnostic 

Set the M7190 maintenance switch to the RUN position and 
leave the H883 test connector in Jl (composi te port socket) 
of the M7190. At completion of the current microdiagnostic 
pass, the microcontroller will switch from OFF LINE 
microdiagnostic to UNIBUS microdiagnostic. (LED 7 ON, LED 6 
ON) • Load and execute the appropr iate UNIBUS diagnostic as 
detailed in Section 5 of this document. 
Upon obtaining a minimum of five error free END passes of the 
UNIBUS diagnostics proceed with step 4. 

NOTE 

THE H8S3 test connector must be 
installed in Jl to enable the 
UNIBUS microdiagnostic code. 
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2.7.4. Tes~ the BC05C-25 Cable 

At this po'int the'M7190 module has been tested as far as the 
serial I/O connector. The next step is to insta~l and test 
the I/O cable. 
Remove'the (H883) test connector from Jl. 
Install the I/O cable (DC05C-25) with, the 40 pin berg 
connector mating with Jl of the'M7l90 module. Be sure to 
install' with the "THIS SIDE UP" st.icker: visible from the 
component side of the M7l90. 
Install the H325 test connector into theDB25P end of the 
BC05C-25 cable. 
Restart the M71.90 on board microdiagnostics by moving the 
maintenance switch Sl (Refer Figure 2-1) into the' test 
position. The microdiagnostic will now exercise the I/O 
cable. 
Upon ,obtaining a minimum of five error free passes of the 
microdiagno,stic, move the RUN/TEST switch into the RUN 
position, remove the H325 test connector and connect the 
DB25-P connector end of the BC05C-25 cable to the modem. 
Finally, re-initialise the DZSll-EA as in Section 2.7.1 and 
proceed with next section. 
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Table 2~6 Microdiagnostic Switch Pack (E59) 

FUNCTION 

NOTE 

Switch OFF (open) equals a logic one (1). 
When OFF (open), will select on board 
microdiagnostic sub test for continuous 
operation. The test number is determined by 
switches 2, 3 and 4 as specified below. 
This switch is enabled by the RUN/TEST switch, 
see Figure 2-1. 
When RUN/TEST swi tch is in the RUN posi tion 
this switch is disabled. When RUN/TEST switch 
is in the TEST position this switch is 
enabled. 

Microdiagnostic test nwnber, selects one of 7 
microdiagnostics for continuous operation. 
Enabled by switch 1 ofE59. 

TEST DESCRIPTION SW2 SW3 SW4 

ROM TEST ON ON OFF 
RAM TEST ON OFF ON 
CLOCK TEST ON OFF OFF 
X.25 LOGIC TEST OFF ON ON 
X.25 INT. DATA OFF ON OFF 
DMA LOGIC T.EST OFF O.FF ON 
X25 EXT • DATA OFF OFF OFF 

. . 

. 

( 
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Table 2-7 Composite Port Parameter Switch Pack (ES9) 

Switches 

S 

6:8 

FUNCTION 

Serial port clock source. When OFF (open) 
enables the serial communication port to be 
timed from the internal clock source. 
When ON (closed) enables serial communication 
port timing to be derived from an external 
source (normally modem) via the serial I/O 
connector J1. 

Baud Rate Selection. 
baud rates for the 
port. 

NOTE 

Used to select one of 8 
composi te communication 

These switches must be set to the operational 
baud rate even if external timing is selected 
(ES9-S OFF). 

Baud Rate SW6 SW7 SW8 

1200 ON ON ON 
1800 ON ON OFF 
2400 ON OFF ON 
3600 ON OFF OFF 
4800 OFF ON ON 
7200 .OFF ON OF'F 
9600 OFF OFF ON 
19200 OFF OFF OFF 
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2.8 VTlXX-EA/VTlXX-EBINSTALLATION 

The next step in the installation and test procedures of the 
DZ Stat mux network is to install and test the remote 
VTlXX-EA and or VTIXX-EB multiplexers. 
Detailed steps of this procedure are given in the VTIXX-EA/EB 
Option Description. 

.. 
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2.9 DZ 'STATMUXNETWORK TESTING 
'," .. 

AtJ:his point all network components, including ·DZSIl-EA, 
VTIXX-EA,and/orVTlXX,..EB, have been installed and tested as 
far" a.stheir composite communication port connectors. . 
p~tform the following steps to complete the network 
ln~tallation and test~ 

2~i.l. Set DZSlI-EA into RUN Mode 

Set the. M7l9" m~intenance swi tchinto the RUN posl tibn. 
The microcontroller will now execute themainPZSII-EA 
micr()code. LED 7 and LED 6 will start a' rotatirigbitpattern. 

2 •. 9 .• ~ .ConnectDZSll-EA to DZ STATMUX Ne.twork . 

R~_ove th~ 8325 test 
Connect the DB25-P end 
communication med ium. 
modem~ in".~hort ~all 
interconnecting cable 
2.4.,3. ". . ... 

connector from.the; BC05C~25 cable. 
of the BC05C~25. cable~o the net~ork 
. In most . instances. thi s. wi Ilbe a 

.. applications <.this will be a .direct 
to the VTlXX-EA/EB. Re,fer Section . .' : . 

~.9.3 •. TestDz STATMUXComposlte L.ink .' 
.' I • 

The .. next 'step is to test continuity and integrity of the 
communication link. . 
This is done by running the OFF LINE' microdiagnostic, this 
time through the network. 
Test 70f the microdiagnostic is a' X.25 external 
communication test. 
The microdiagnostic transmits specially sequenced and 
fOl;'mattedX25 frames, expecting to receive them within a time 
Qut period for information verification. Normally the. test 
f~ame isioopedback to the PZSII-EA by a test connector in 
the form o·f H883 or H325. Similarly test frames Can be 
looped back. bya modem in test or by an operational 
VTIXX-EA/EB at the remote site. . This feature enables the 
DZSII-EA network to be tested ~ltherc9mplet:ely (from 
DZSII-EAtb VTIXX-EA/EB and return to DZSII-EA) or in 
incremental steps using loop back connectors. . 
In.a similar manner, the DZSII-EA will loop back a .test· frame 
rece~ved from the remote VTIXX-EA/EB. This feature enables 
testing of the rietwork without having to visit both 
locations. 
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1. Set the M7190 maintenance switch to the TEST 
position and allow the OFF LINE microdiagnostic to 
run. for at least five end passes. If errors are 
detected by sub test 7 it will be necessary, to 
eliIllinate the faulty section or sections of the 
communication network. To do this the network 
should be tested at incrementalstag;es through the 
communications network by using appropr iate loop 
back connectors. On completion of five end passes 
proceed. ' 

2. Set the M7190 maintenance switch to' tl'~e RUN 
position. , ' 
At completion of the current microdiagnostic pass; 
the mic rocon troll er will swi tch to the ma in . 
operational code. LEDs 7 and 6 will now commence 
a rotating bit pattern. 

( 
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2.lrtJ, CUSTOMER ACCEPTANCE 

In most communication networks, transmission errors are 
exper ienced, thus the reason for high level data I ink 
protocols employing redundancy cheeks wi th re.;.transmission on 
error detection. The exact quantity of transmission errors 
depends' on the transmission medium quality., Agoqd 
transmission medium would"have errors less than one per hoilr, 
a bad networ k could exper ience sever al over the same per Lod. 
Customer acceptance cannot therefore be based on' successf\.l.l 
transmission over a network outside of the direct control of 
Digital Equipment Corporation. 

Customer acceptance constitutes the suc~essfull completion of 
sect ions ,2~7, 2.8, and 2.9 of thi s document. However in 
situations where transmission error rates in section 2.9.3 
are untenable then customer acceptance will consist of one of 
the ;ollowing:-

a) Successful completion of section,S 2.7, 2.8, and 
2.9 with faulty transmission medium removed, i.e. 
DZSll-EA and VTlXX-EA!EB back to, back, using a 
modem eliminator. 

b) Successfulcompl etiono f sections 2.7, 2.8, and 
2 • 9 • 1 and 2 • 9 • 2 wit h the f au 1 t Y t ra n sm is s ion 

,medium connected. 
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CHAPTER 3 

PROGRAMMING and OPERATION 

3.1 INTRODUCTION 

Thi s chapter prov ides the 
and operate the DZS11-EA 
network .• 

necessary information to program 
component of the DZ STAT MUX 

Section 3.2 provides information on DZSI1-EA on board 
controls and indicators. 

Sections 3.3 to 3.5 provide a detailed description of the 
DZSl1-EA operation at register level, and are thus of 
interest to the reader who needs to program the DZS11-EA 
directly at the machine language level. 

However,sincethe DZSl1-EA is almost identical to a standard 
DZ11-A when viewed. from the UNIBUS, it works transparently 
with the standard DZ1l-A drivers contained in such operating 
systems as RSTS/E, RSXIl-M, and VMS. Thus the DZSl1-EA user 
would normally have no need to write a driver for the 
DZSII-EA but would be more interested in high level 
information on the operation and behaviour of the total 
DZS11-EA/VT1XX-EA/EB network. This is discussed in sections 
3.6 t03 .11. 
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3.2.1 

DZS11-EA CONTROLS AND INDICATORS 

DZS11-EA Manual Controls 

3-2 

A number of on board switches are provided to enable 
configuration and faU1 t diagnosis of the DZS11-EA. All but 
one of these switches have been mounted So that normal access 
is restricted while the option is installed in the system 
backplane. Detailed information is given on these switches 
in Section 2 of thi s document. 

3.2.1.1 RUN/TEST Switch 

The ~UN/TEST swi tch is located at the top edge of the 
DZSII-EA (M7190) module to enable operator access when the 
module is inserted in the system backplane. Refer to Figure 
2-1 for switch location. 
The RUN/TEST swi tch, .swi tches the on board microcontroller 
between normal operation mode and diagnostic mode. 
Normal operation is with this switch set to the RUN position. 
Diagnostic mode is with this swi tch set to the TEST posi tion .. 

3.2.2 DZSI1-EA LED Indicators 

A group .. of eight light emitting diodes (LED) are located 
alcing the top edge of the module so that the status can be 
checked wLthout having ,to remove the module from the system 
backplane. This group of LEDs indicates both operational and 
diagnostic status information. When RUN/TEST switch is in 
the RUNposi tion they indicate DZ STAT MUX operational mode 
status. 
With the RUN/TEST swi tch in the TES'l' posi tion they ind icate 
M7190 microdiagnostic status. 

( 
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3~2~2.l RUN Mode'LED St~tus 

'Figure 3-1 shows' the location .of tl:1e· LEPS ,Tabl~ .. 3.,.1 . lists 
.each group with' meanings •. ' 

LED No •. 

8:7 

6:4 

Table 3-1 LED Display Status (Run Mode) 

RUN MEANING 
'.: 

Heart beat and run mode indicator. A rotating 
bit pattern indicates that the DZS1I-EA 
microcontroller is in the RUN mode~ 
The rate at which they' rotate indicates the 
microcontr6ller heart beat. 

DZSll-EA Composite' porttransmi t error count. 
The binary value of LEDs 6, 5 and 4 indicate the 
number of tr ansmi t er ro r s detec ted on the 
composi te port. The maximum error count is 7, 
after which the counter resets to zero. 
LED 4 is the least significant bit. 

DZSIl-EAComposit Port receive error count. The 
binary value of LEDs), 2 and 1 , indicate the 
number of receive errors detected on the 
composite port. The maximum error count is' 7, 
after which the counter resets to zero. LED 1 
is the least significant bit. 
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3.2.2.2 Test Mode LED Status 

Figure 3~2 shows the location of the LEDs, Table 3-2 iists 
each LED with meaning. 

LED No. 

8:7 

6:4 

3:1 

Table 3-2 LED Display Status (Test Mode) 

TEST MEANING 

Microdiagnostic type indicator. 
A steady state pattern indicc:ites that the 
DZSll...,.EA microcontroller is in the test mode. 
The following sub-table lists the three legal 
sta tes of LEDs 8 and 7 when in the TEST mode. 

8 

OFF 
ON 
ON 

7 

ON 
OFF 
ON 

TEST. TYPE 

GO/NO GO test running 
OFF line test running 
UNIBUS test running 

Test number indicator. Only val id for OFF LINE 
. microdiagnostic • 
. The following sub-table lis.ts the valid test 
numbers for the OFF LINE microdiagnostic. 

.. 

6 5 4 TEST 

OFF OFF ON ROM test 
OFF ON OFF RAM test 
OFF ON ON CLOCK test 
ON OFF OFF X.25 logic: test 
ON OFF ON X.25 int. data test 
ON ON OFF DMA locic test 
ON ON ON X.2S ext. data test 

Error Indicator. 
This field indicates error states for GO/NO GO 
test and OFF LINE test. Refer to Sect ion C-5 
for error nllmbers and meaning. 

, 

( 

( 
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Figure 3-1 Run Mode LED Status 

r---~""""'- PROGRAM TYPE 

,....--.;...- TEST NUMBER 

ERROR NUMBER 

RUN 

NOTE: RIJNITEST SWITCH 
iN (TEST)' POSITION 

Figure 3-2 Test Mode LED Status 
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3.2.3 DZSll-EA Initialisation (DEVICE RESET) 

There are three ways to perform an option reset on the 
DZSll-EA. 

• System reset, in the form of BUS INIT. 

• Device reset, in the form of BIS, operation of bit 
4 of the device CSR register. 

• Soft reset, by setting the RUN/TEST switch to the 
TEST positi6n and then back to the RUN position. 

The third option reset method can only be achieved on the 
condition that the DZSll-EA microcontroller is function~l. 
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3.3 REGISTER BIT ASSIGNMENTS 

This section provides basic information for programming the 
DZSll-EA. A. description of each DZSlI-EA register, its 
format, programming constraints, and bit functions are 
presented to aid programming and maintenance efforts. 
A comprehensive pictorial of all register bit assignments is 
shown in F'igure 3-3. The four device registers (DR0, DR2, 
DR4, and DR6) are subdivided to form six unique registers. 
This subdivision is accomplished in DR2 and DR6 by assigning 
read-only (RO) or write-only (WO) status to each register. 
Since the reading and wr it ing of DR2 and DR6 accesses two 
registers, PDP-ll processor instructions that perform a 
read-modify-wri.te (DATIP) bus cycle cannot be us.ed wi th DR2 
or DR6 •. Also, DR2 permits only word instructions, but either 
byte or· word instructions may be used with DR6. DR0 and DR4 
have no programming constraints. In all register operations, 
the following applies: read-only bits are not affected by an 
attempt to write, and write-only and "not-used" bits appear 
as a binary " if a read operation is performed. Specific 
programming constraints for each register are discussed in 
the following paragraphs. A description of each bit function 
is presented in Tables 3-3 through 3-5. 

3.3.1 Control and Status Register (CSR) 

The control and status register (CSR) contains the status of 
flags and enable bits for scanning, processor interrupts, 
clearing, and maintenance. The l6-bit CSR has no programming 
constraints. The format is depicted in Figure 3-3, and bit 
functions are described in Table 3-3. Write-only and 
"not-used" bits are read as zeros by the UNIBUS, and 
read-only bits are not affected by write attempts. 
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Table 3-3 CSR Bit Functions 

Bit' Title 

00-02 Not used 

03 

04 

06 

07 

Maintenance 
, (MAINT) 

Clear(CLR) 

:Master Sc~h Enable 

Receiver Interrupt 
Enab1.e 

Rece iver Done 
(ROONE) 

FUnction 

A read/wri~e bit that, when 
set, causes" a corresponding 
flag to set in the micr~­
controller. Cleared by BUS 
INIT and CLR. 

A read/wri te bit, that f ires a 
ohe,-shot "to generate a 15 
mill~secQnd "reset ,which clears 

, the receiver ,'microcontroller 
and the", CSR. After a CLR is 
issued, the, CSR, and line 
param,eters ffiqSt bes.et aga in ~ 
CLRih progress ,i.s indicated by 
CLR = 1. ,Modem control 
registers_ra not ~ffected, hor 
are bits 00 through 14, of,RBUF ~ 

'. ; " ..., : . 

A, read/wri te, bi ttha t , enabl,es 
thetransmi t, control ,log ic ,and 
receiver silo.' Cleared 'by "CLR 
andBUSINiT. 

A read/write bit that enables 
the ,receiver, interrupt. 
Cleared by CLR and BUS INIT.' 

A read-only bit (h~rdware set) 
that 'generates RCV, INT if bit 
06 = 1 and bit 12 = 0. Thebit 
clears when the RBUF is read 
and resets when another word 
reaches the output of the silo 
(RBUF). ,lfbi t 06 = 0, ROONE 
can be, ,used a,s a" f1 ag to 
indicate th:at the silQ contains 
a character .. ' ,If bit, 12 == 1", 
ROONE does riot cause interrupts 
but otherwise acts ~he Same. 
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Table 3-3 CSR Bit F~nctions (cont). 

Bit Title 

08~10 Transmit Line A-C 
(TLINE) 

11 Not used 

12 

13 

14 

15 

Silo Alarm Enable 
(SAE) 

Silo Al a rm ( SA) 

Transmi tter 
Interrupt Enable 
(TIE) 

Transmitter Ready 
(TRDY) 

Function 

When bit 15 = 1, these three 
read onl y bits i nd lca te the 
1 ine that is ready to transmi t 
a character. Bit 15 cleares 
when the character is loaded 
into the transmi t buffer, but 
sets again if another line is 
reaqy. A new line number could 
appear within a minimum of 1.9 
microseconds. Bits 08-10 
return to line 0 after a CLR or 
BUS INIT. These bits are 
me(;lningful only when bit 15 
(TRDY) is tr ue. 

A read/write bit that enables 
the silo alarm and prevents 
RDONE from causing interrupts. 
If bi t 06 = 1, the SAE allows 
the SA (bit 13) to cause an 
interrupt after 16 entr ies . in 
the silo. If bit 06 = 0, th~ SA 
can be used as a flag. The bit 
is cleared by CLR and BUS INIT. 

A read..,.only bi t is set by the 
h~rdware after 16 characters 
enter the silo. It causes an 
interrupt if bit 06 = 1 and is 
cleared by CLR, BUS INIT, and 
reading the RBUF. When the silo 
flag occurs (SA = 1), the silo 
must be emptied because the 
flag will not be set again 
until 16 additional characters 
enter the silo. 

A read/write bit that allows an 
interrupt if bit 15 (TRDY) = 1. 

A read-only bit that is set by 
hardware when aline number is 
found that has its transmit 
buffer empty and its LINE ENAB 
bit set. It is cleared by CLR, 
BUS INIT, and by load ing the 
TBUF register. 
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3.3.2 Receiver Buffer .(RBUF) 

The receiver buffer (RBUF) register' contains the reqeived 
character bi,ts; with 1 ine idel1tif.icat ion, error status; and 
data val id i ty flag. As one of two I"eg ~ ster s in DR2 (RBUF and 
LPR) , RBUF,is, accessed . when a ,read op~ra,tion is performed 
(write ope.rationacc~sses. the LPR). .The programming 
constraints "for the' RBUF register are as follows:";'; .' 

• Byte instructions cannot be used 

• It is a read-only register 

.• TST or BIT instructions cannot . be used because 
they cause the loss of a character 

• The register requires master scan enable (CSR, bit 
(5) to be set in order to be ,functional. When 
this bit is off, bits 00 to 14 of the RBUF become 
invalid regardless of the state of bit 15 (data 
valid) and the silo is held empty. The register 
format of RBUF is depic·ted in Figure 3-3 and bi t 
func ti ons are desc r ibed in Tab1 e 3-4. Each 
reading of the RBUl" register advances the silo and 
presents the next character to t6e program. Bits 
00 through 14 do not go to zero after a CLR or BUS 
INIT; however, they become invalid and the silo is 
emptied. Bi t 15 (data val id) does clear to zero. 
(See Tab1 e 3-4). 
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Table 3-4 RBUF Bit Functions 

Bit Title 

00:07 Received Character 

08:10 Line Number 

11:14 Not used. 

12 

13 

14 

15 

Parity Error 

Framing Error 

Overrun 

Data Valid 

Function 

These bits contain the received 
character. If the the selected 
code level is less than eight 
bits wide, the high-order bi ts 
are forced to zero. 

The se bits pr esen t the 1 ine 
number on which the character 
was received. 

This bit always read as zero. 

This bit always read as zero. 

This bit always read as zero. 

This bit indicates that the 
character read from the silo 
(RBUF) is valid. The RBUF is 
read until the data valid bit = 
0, indicating an invalid 
character and empty silo. 
Cleared by CLR and BUS INIT. 
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3.3.3 Line Parameter Register (LPR) 

The line parameter register is a 16 bit register that sets 
asynchronous 1 ine parameters at the remote VTIXX-EA and/or 
VTIXX-EB. The parameters controlled by this register are, 
stop code lengths, parity, speed, receiver enable and 
character length. Writing to this register causes a transfer 
to the DZSIl-EA microcontroller. On detection of change in 
line parameter information, the DZSII-EA transmits the 
changed line parameter information to the appropriate 
VTIXX-EA/EB. Line parameters for each line must be reloaded 
after a CLR (bit 04 of CSR) or BUS INIT operation on the 
DZSII-EA. The programming constraints for the LPR are as 
follows: -

• It is a write-only register 

• SIS or BIC instructions are not allowed 

• Byte operations cannot be used. 
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Table 3~5 LPR Bit Functions 

Bit Title Fllncti.()n 

00:02 Line Number These bits select the ~ine for 
... parameter load ing • 

03: 04 Character Lengt;:.lh 

05 Stop Code 

06 Parity 

07 Odd Par i ty 

0.8: 11 Speed Select 

12 Receiver On 

These bits set the character 
l.ength f<;>.rthe selected line. 
The parity bit is not part of 
the charact~r length. 

04 03 

0 0 5 bits 
0 1 6 bits 
1 0 7 bits· 
1 1 8 bit.s 

Thi s bi t sets the stop code 
length (0 = I-unit stop, 1 -
2-unit stop or 1.5-unit stop is 
a 5-level code is employed)~ 

This bit selects the parity 
option (0 = no parity check, 1 
= pari ty enabled on TRAN and 
RCV) • 

This bit selects the kind of 
parity (0 =eyen parity select, 
1 = odd parity select). .Bit~6 
must be set for this bit to 
have effect. 

These bi ts select t.he TRAN .;ind 
RCV speed for the line selected 
by bi ts 00~02. Re·fer to Table 
3-4 for a list of available 
baud rates. 

This bit must be set when 
loading parameters to activate 
the receiver. A CLR or BUS 
TNITturns the receiver off.· 

+ 

" 
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3.3 .• 4 Transmit Control Register (TCR) 

Tbe,DZS1l:-EA Transmit Contr .. o1 . Reg ister contains two 8 bit 
bytes, '.' The high byte conta ins 8 DTR bits and the low byte 
ci6ritains 8 transmit enable bits. 

T:h~ high byte contains a read/write " DTH bit for each lin~. 
Thi sregist'er isincl.llded for DZll;;"A compa tibil i tyonly and 
is. ,on1 y .. used . for, ma intenancepurposes.Change _ of state 
within this register does not reflect a ,change ·of state on 
the .. pTRlin~ of VTlXX~EB asynchronous ports. 
Thi~byteis changed ,by BUS INIT only, not by CLR. 
The low byte of TCR contains a read/write line .nable bit for 
each line. A set bit allows transmission on the 
corresponding line. . 
par'agraph 3.4.7 explains how to properly use this bit. This 
byte is cl~ared by CLR and BUS INIT. 

3.3.5 Modem Status Register (MSR) 

The MSR is a 16 bit read only register, and has been inclUded 
for DZll~A compatibility only. 

The MSR cO,nsists of two bytes: the low byte (bits 00:07) and 
the high byte (15:08). The low byte is the RING register, 
the high byte is the CARRIER register. These registers 

. remain reset at all times and thus read as all zero;. 
In maintenance mode theDTR register is copied into both the 
high ai1d iow byte of this register. 
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3.3.6 Transmit Data Register (TDR) 

The TDR consists of two 8 bit bytes. The low byte is the 
transmi t buffer (TSUF) arid is used to transfer the transmi t 
character· .. to the DZSll-EA microcontroller. The 
microcontroller packages the character into an X25 frame and 
transmits it to the appropriate remote vTlXX"':EA/EB mux. 
The high byte is the break register with each line controlled 
by an individual bit. When a break bit is set the 
VTlXX-EA/EB asynchronous line associated with that bit starts 
sending zeros, following a delay of between 50 msec to 400 
msec (depending on the speed of the composi te communication 
line and the prevailing network loading). The TDR is the 
wri te-onlyportion ofDR6 and has the following programming· 
characteristics:-

• It is a write-only register. 

• SIS or SIC instructions bannot be used • 

• For character lengths less than 8 bits,. the 
character loaded into the TSUFmust· be. right 

. j usti fied because the hardware forces the most 
significant bits to zero~ 

.. The break register has no effect when running. in 
the maintenance inode(i.e. CSR bit 03 = 1). 

• It is cleared by CLR ~nd BUS INI~. 

• Bit format is shown in Figure 3-1. 

( 
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3.4 PROGRAMMING FEATURES 

The DZS1I-EA has several programming features that allow 
control of VTIXX-EA baud rate, character length, stop bits, 
parity and DZSII-EA interrupts. This section discusses the 
a p p 1 i cat ion 0 f t he s e con t ro 1 s to a chi eve the des ire d 
operating parameters. 

3.4.1 Baud Rate 

The selection of the desired VTIXX-EA asynchronous port 
transmissio.o and reception speed is controlled by the 
conditions of bits 08 through 11 of the DZSII-EA LPR. Table 
3-5 dep~cts the required bit configuration for each operating 
speed. The baud rate for each line is the same for both the 
transmi tter and rece iver. The r ece i ver cloc k is turned on 
and off by setting· andcl ear ing bit 12 in the LPR for the 
selected line. 
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Table 3-6 Baud Rate Selection Chart 

Bits Baud Rate 

11 HJ ~9 ~8 

~ ~ .~ ~ 5~ 
~ ~ ~ 1 75 
~ ~ 1 ~ ll~ .. 
~ ~ 1 1 134.5 
~ 1 ~ ~ 15~ 
~ 1 ~ 1 3~0 
~ 1 1 0 6~0 
0 1 1 1 120~ 
1 0 ~ 0 18~0 
1 0 ~ 1 200~ 
1 0 1 0 2400 
1 ~ 1 1 3600 
1 1 0 0 48~0 
1 1 0 1 720~ 
1 I 1 0 9600 
1 1 1 1 Not used. 

3.4.2 Character Length 

The selection of one of the four availablechara·cter lengths 
for the VTIXX-EA/EB asynchronous ports, is controlled by bits 
03 and 04 of the DZSl1-EA LPR.The bit conditions for bits 
~4 and 03, respectively, .are -as follows: ~~ (5-level) ,~l 
(6-level), 1~(7-level) and 11 (8-level). For character 
lengths of 5,6 and 7, the high-order bi tsare forced to 
zero. 

3.4.3 Stop Bits 

The length of the stop bits in a serial character string is 
determined by bit ~5 of the LPR. If bit 05 is zero, the stop 
length is one unit; bit ~5 set to a one selects a 2-unit stop 
unless the 5-level character length (bi ts 03 and 04 at zero) 
is selected, in which case the stop bit length is 1.5 units. 

-- j 



3-19 

3.4.4 PElrity 

The VTIXX-EA asynchronous port par ity option is selected by 
bit 06 .. ()f· the DZS11-EA LPR. Parity is enabled on 
transmission and reception setting bi t06 to a one. Bit 07 
o·f th~ LPR allows selection of even or. odd parity, and bit 06 
must be set for bit 07 to be significant. The parity bit is 
generated and checked by hardware, and does not appear in the 
RBUF .or TBUF. 

3.4.5 Interrupts 

'rhe. receiver interrupt enable (RIE) .and silo alarm enable 
(S.A.E) .bits in the CSR control the circumstances upon which 
the DZSII-EA rfi!ceiver interrupts the PDP-It processor. 

If RIE and SAE are. both clear, the DZSII-EA will not 
interrupt the PDP-II processor. In this case, program must 
periodiCally check for the· availability of data. in the silo 
and empty the silo when data is present. If the program 
operates. off a .clock,. it should check for characters in· the 
silo at least as often as the time it takes for the silo to 
fill, allowing a safety factor to cover processor response 
delays and time to empty the silo. The RDONE bit in the CSR 
will set when a character isava il able in the silo. 'l'he 
program can periodically check this bit with a TSTB or BIT 
ins.truct ion. When RDONEi s set, program should empty the 
.si10. 

If RIE is set and SAEis clear, the DZSI1-EA will· interrupt 
the PDP-II. processor to the DZSII-EA receiver vector address 
when RDONE is· set, indicating the presence of a charact.er at 
the bottom of the silo. The interrupt service routine can 
obtain the character by performing a MOV instruction from the 
RaUF. tf the program then dismisses the interrupt, the 
DZS11-EA .willinterruptwhen another character is available 
(which may be immediately if additional characters were 
placed in the silo while the interrupt was being serviced). 
Alternatively, the interrupt service routine may respond to 
the interrupt by emptying the silo before dismissing the 
interrupt. 
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If RIB and SAE are both set, the DZSII-EA will interrupt the 
PDp ...... 11 processor to the DZSII-EA receiver vector when, the 
silo alarm (SA) bit in the CSR is set. Th,SA bit will be'set 
when 16 characters have been placed in the silo since the 
last time the program has accessed the RBUF. Accessing the 
RBUF will clear the SA bit and the assoc iated counter. The 
program should follow the procedure descr ibed in" Paragraph 

,3.4.6 to empty the silo completely in responsetoa silo 
'alarm interrupt. This will ensure that any characters placed 
'in the, sil() while it is being emptied are processed by the 
program. 

NOTE 

If the program processes only 
16 entr ies in response to each 
silo alarm interrupt,characters 
coming in while interrupt.s are 
being processed will build up 
without being counted by the 
silo alarm circuit and the silo 
may eventually overflow without 
the alarm being issued~ 

If the silo alarm interrupt is used, the ,program will not be 
interrupted if fewer than 16 characters are received. In 
order to respond to short messages dur ing periods of moderate 
activ i ty, the PDP-II program should per iod icall y empty the 
silo • The scanning per iod will depend on the required 
responsiveness to received characters. ,While the program is 
emptying the' silo, it should ensure that DZSII-EA receiver 
interrupts are inhibited. This should be done by raising the 
PDP-II processor priority. The silo alarm interrupt feature 
can significantly reduCe the PDP-II processor overhead 
required by the DZSll ..... EA receiver by eliminating the need to 
enter and exit 'an 'interrupt service routine each time a 
character isreceived~ 

The transmitter interrupt enable bit (TIE) controls 
transmitter interrupts to the PDP-II processor. If enabled, 
the OZSll-EA will 'interrupt the POP-II processor to the 
OZSll-EA transmi tter interrupt vector when the transmi tter 
ready (TROY) bit in the CSR is set, indicating that the 
DZSll-EA is ready to accept a character to be transmi tted. 

( 
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3.4.6 Emptying the Silo 

The. program can empty 'the silo by repeatedly performing MOV 
instructions from the RBUF to temporary storage. Each MOV 
instruction will copy the bottom character in the silo so it 
will not be lost and will clear out the bottom of the silo, 
allowing the next character to move down for access by a 
subsequent MOV instruction. The program can determine when 
it has emptied the silo by testing the data valid bit in each 
word moved out of the RBUF. A zero value indicates that the 
silo has been emptied. The test can be performed 
conveniently by branching on the condi tion code following 
each MOV instruction. A TST or BIT instruction must not 
access the RBUF because these instructions will cause the 
next entry in the silo to move down without saving the 
current bottom character. Furthermore, following a MOV from 
the RBUF, the next character in the silo will not be 
available for at least 1 micro second. Therefore, on fast 
CPUs, the program must use sufficient instructions or NOPs td 
ensure that successive MOVs from the RBUF are separated by a 
mlnlmum of 1 micro second. This will prevent a false 
indication of an empty silo. 
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3.4.7 Transmitting a Character 

The program controls the DZSII-EA transmitter through five 
'registers on the UNIBUS: the control and status register 

(CSR), the line parameter register (LPR) , the line enable 
register, the transmitter buffer (TBUF), and the break 
reg i ster (BRR). 

Following DZSll-:-EA initialisation, the program must use the 
LPR to speci fy the speed and character format for each line 
to be used and must set the master scan enable (MSE) bi t in 
the CSR. The program should set the transmi tter interrupt 
enable (TIE) bit in the CSR if it wants the DZSII-EA 
transmitter to operate on the program interrupt basis. 

The line enable register is used to enable and disable 
transmission on each line. One bit in this 8-bit register is 
associated with each line. The program can set and clear 
bits by using MOV, MOVB, BIS, BISB, BIC and BICB 
instructions. (If word instructions are used, the line 
enable register and the DTR registers on M7819 modules are 
simultaneously accessed). 

The DZSIl-EA transmitter is controlled by a scanner which is 
constantly looking for an enabled line (line enable bit Set). 
When the scanner finds such aline, it loads the number of 
the line into the 3-bit transmit line number (TLINE) field of 
the CSR and sets the TRDY bit, interrupting the PDP-II 
processor if the TI E bi tis set. The progr am can clear the 
TRDY bit by moving a character for the indicated line into 
the TBUF or by clear ing the 1 ine enable bi t. Clear ing the 
TRDY bit frees the scanner to resume its search for lines 
need ing serv ice. 
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To initiate transmission on an idle line, the program should 
set the TCR bit for that line and wait for the scanner to 
request service on the 1 ine ,as indicated by the scanner 
load ing the number of the 1 ine into 'I'LINE and setting TROY. 
The program should then load the chara.cter to be tr.:msmi tted 
into the TBUF by using a MOVBinstruction. If interrupts are 
to.be used,· a convenient way of starting up a line is to set 
the TCR bit in the rna i n prog ram and let the no rmal 
transmi tter interrupt routine load the character into the 
TBUF. 

NOTE 

The scanner may find a 
different line needing service 
before it find·s the line being 
started up. This will occur if 

. other lines request serv ice 
before the scanner can find the 
lirie being started.. The 
program must always check the. 
TLINE field of the CSR' when 
respond ing to TROY to ensure it 
loads characters for the 
correct line.. Assuming the 
program services lines as 
requested by the scanner, the 
scanner will eventually find 
the line being started. If 
several lines require service, 
the scanner will request 
service in priority order as 
determined by line number. Line 
7 has the highest pr ior ity and 
line 0 the lowest. 

To continue transmission on a line, the program should load 
the next character to be transmitted into the TBUF each time 
the scanner requests serv ice for the 1 ine as ind icated by 
TLINE and TROY. 

To determine transmission on a line, the program loads the 
last character normally and waits for the scanner to request 
an additional character for the line. The program clears the 
1 ine enable bi t at this time instead of load ing the TBUF. 
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The normal rest condi tionof the transmitted data lead for 
any line is the 1 state. The break register (BRK) is used to 
apply a continuous zero signal to the line. One bit in this 
8'-bit register is associated with each line. The line will 
remain in this condition as long as the bit remains set. The 
program should use a MOVB instruction to access the BRK 
register. If the program continues to load characters for a 
line after setting the break bit, tr ansmi tter oper ation will 
appear normal to the program despite the fact that ho 
characters can be transmitted while the line is in the 
continuous zero send ing state. 

It should be remembered that for each line in the DZSll-EA, 
signi ficant amounts of data characters are buffered. The 
program must not set the BRK bit too soon or the data 
characters preceding the break may not be transmi tted. The 
program must also ensure that the line returns to the 1 state 
at the end of the zero sending period before transmitting any 
additional data characters. The following procedure will 
accomplish this. When the scanner requests service the first 
time after the program has loaded the last data character, 
the program should load an all'-zero character. The program 
should then wait for at least one second before setting the 
BRK bit for the line. At the end of the zero sending period, 
the program should first clear the BRK bit, then wait at 
least 1 second before sending the next data character to be 
transmitted on that line. 

3.5 PROGRAMMING EXAMPLES 

~he following six examples are sample 
DZSll-EA option. These examples are 
indicate how the DZSll-EA can be used. 

programs 
presented 

for the 
only to 

,tt, 
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Example 1 - Initialising the DZS11-EA 

The DZS11-EA in ini tia1 ised by a power-up sequence, a reset 
instruction, or a device clear instruction. 

010101010 1012737 
010110.102 100100210 
10101004 16101100 
101010106 1032737 
010110110 101000210 
01011012 1610100 
0101.1014 1001374 

Device Clearing the DZS11-EA 

START: MOV 

:1.$: BIT 

BNE 

HALT 

#21O,DZCSR 

#20,DZCSR 

1$ 

iSet bit 4 in the 
iDZS1l-EAcontrol and 
istatus register 
iTest bit 4. 

iIf bit 4 is still 
iset, the branch 
;condition is true 
;and the device clear 
ifunction is still in 
iprogress 
iThe device clear 
ifunction is complete 
iand the DZSl1-EA has been 
;c1eared. 

DZCSR = Control and Status Register Address = 1610100. 

Example 2 - Transmit Binary Count Pattern on One Line 

0101101010 012737 START: 
0010102 101000210 

100110104 16011010 
0010106 1032737 1$: 
01011010 10101010210 
10101.012 16101010 
0101014 10101374 

10101016 012737 
1010110210 101011070 

10101024 1012737 

MOV #UJ, DZCSR 

BIT #21O,DZCSR 

BNE 1$ 

MOV #N,DZLPR 

MOV #l,DZTCR 

iSet bit 4 in the DZSll-EA 
icontrol and status 
; reg ister. 

iTest bit 4. 

;If bit .4 is still set, 
ithe branch condition 
;is true and the device 
;clear function is still 
; in progress. 
;Load the parameters 
;for line 1O:8-bit 
icharacter; 2 stop bits; 
; 110. baud 
;Enable line 10 
itransmitter. 
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001026 000001 
001030 160104 
001032 012737 MOV im,DZCSR iSet scanner enable bit 
001034 000040 ;5 in the control and 
001036 160100 istatus register. 
001040 005000 CLR RO ;Se.t binary count 

ipattern.to zero .. 
001042 005737. 2$: TST DZCSR ; Test the transmitter 
001044 160i00 ; ready flag (bit 15) .. 
001046 100375 BPL 2$ iIf branch condition 

;is false, continue; 
iotherwise test again. 

001050 110037 MOVB R0,DZTDR iLoad character to be. 
001052 160106 i transm i tted. 
001054 105200· INCB R0 iIncremeht binary count .. 
001056 100371 BPL 2$ iIf branch cond i tion is 

; fal se, the binary count 
ipattern is complete. 

001060 ,,00000 HALT 

R0.=Register 0 = Binary Count Pattern 
DZCSR = DZS11~EA Control and Status Register Address = '160100 
DZLPR = DZSII-EA Line Parameter Reg ister Address = 160102 
DZTCR - DZS11-EA Transmit Control Register Address = 160104 

Example 3 - .Transmi t a Binary Count in Maintenance Loopback Mode, \' 
with the receiver nOn~ in the Interrupt Mode 

Output Received Data to Console 

0012(1}0 005000 CLR R0 ; Set binary count 
ito zero. 

001202 012701 MOV 1400,R1 iSet Rl to first 
001204 001400 ;address of data 

ibuffer. 
001206 012706 MOV iSP,R6 ;Initia1ise stack 
001210 001.100 ipointer. 
0.01212 012737 MOV iINT,RVEC iSet DZS11-EA vector 
0131214 001304 iaddress to start of 
001216' 0003013. ireceiver interrupt 

i routine.' 
001220 1305037 CLR (RVEC+2) i Set up processor 
001222 000302 istatus word for DZS11-EA 

ireceiver interrupt. 
001224 012737 MOV i20,DZCSR iSet bit 4 in the 
001226 000020 iDZSI1-EA control and 

istatus register. 

~ 

.". 
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.... 

901230 
001232 
0~j1234 
001236 '. 
(()01240 

"',,'1' 

160100 
032737 
000020 
160'100 
001374. 

001242 012737 
0.f(J1244· 011070 
0fin2,04616~102 

0~12500;L2737 

001252 
001254· 
001256 
001260 

. 001262 

000001 
160104 
012737 
000150 
160100 

1$ 

001264 
001266 
001270 

005737 2$ 
160100·' 
100375 

001272 
001274. 
001276 
001300 

001302 

110037 
160106 
105200 
001371 

000777 

BIT #20 DZCSR 

BNE 1$ 

MOV #PAR,riZLPR 

MOV #1, DZTCR 

MOV #150,DZCSR 

TST DZCSR 

BPL 2$ 

MOVB R0, DZTBUF 

INCB R0 
.BNE 2$ 

BR. 
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iTest bi1::.4. 

iIf. bit 4 is still 
i~ei, the.brancb 
;condition is trUe 
iand the device .clear 
if.unctio~'is siil~ in 
;p.t'ogress. 
;Load the.parameters 
;for liOe 0: a-bit 
;character; 2 stoFbifs; 
;110.baud; no 
; pari ty; . receiver on. 
;Enable:line 0 . 
;traosmitt~r •. 

... 
;Turn scanner on, 
;enable receiver 
;interrupts, and loop 
;line~ back on themselves. 
; Test the transmitter 
; ready flag. 
;If btanch cond.ition is 
;.false, continue i 
;otherwise test again. 
;Load char~6ter to be 
;transmitted. 
;Increment binary dount. 
;If branch condition is 
;.false, the binary count 
;pattern is comp1et.e. 
;Wait .for last ch~racter 
;transmitted. to be 
; rece ived. 
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001306 160102 

001310 022721 
0'01312 100377 
001314 0.01401 
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Receiver Interrupt Service Routine 

MOV DZRBUF ,(Rl) 

CMP 1100377, 
(Rl)-+-
BEQ.+2 

;Store received 
;character in memory 
;ta·ble. 
;Check for last 
;character 
;Branch condition is 
;true when last 
; transmi tted character 
;i s received. 

001316000002 
001320 012701 
001322 001400 

RTI 
MOV 11400,Rl 

rExi t routine. 
; Ini tial isepointer 
ito start of received 
;data buffer in memory. 
; Test to see if console 
;is ready. 

001324 
001326 
001330 

001332 
001334 
001336 
001340 
001342 

,001344 

RVEC 
DZCSR 
DZLPR 
DZTCR 
DZTBUF 
DZRBUF 
TPS 
TPB 

105737 
177564 
100375 

111137 
177566 
022721 
100377 
001370 

000000 

3$ TSTB TPS 

BPL 3$ 

MOVB (Rl) ,TPB 

CMP 1100377, 
(Rl)+ 
BNE 3$ 

.HALT 

;Wait, and test again. 
;If condition is met, 
;transfer character 
ito console. 
;Check for last 
;character. 
;Notfinished if 
icondition is true. 
;finished. 

- DZSll-EA Receiver Interrupt Vector Address 
= DZSI1-EA Control and Status Word Address 
= bZSll-EA Line Parameter Register. (Write-Only) Address 
= DZSll-EA Transmit Control Register Address 
= DZSlI-EA Transmit Buffer Address 
= DZSll-EA Receiver Buffer Address (Read-Only Register) 
= Teletype*Punch Status Register Address 
= Teletype Punch Data Register Address 

*Teletype is a registered trademark of Teletype Corporation 

( 
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Example 4 - Transmit and Receive in Maintenance Mode on a' Single 
Line 

The switch regi sterbi ts (SWR00-SWR07) hold the desired data 
pattern (character). 

0.01000 
001002 

buh004 
001006, 
0~10,~0 

00l0~2 

:: :' 
" ", ; 

001014 
001016 
001020 
001022 . 
001024 
001026 

012737 
000002 

160104 
012737 
017471 

16.0102 

01.2737 
.000050 
160100 
005737 

. 1601.00 
HI0375 

001030 . 113737 
001032 177570 
001034 160106 
001036 000240 

START: . MOV#LINE,DZTCR ;Se1ect the line for 
;tr,ansmi tt ing on. 
;chOQseone.of eight., 
;Line .11 seleqted. . 

Test 1: 

MOV #PAR,DZLPR ;Select desired line 
iparameters for 
itransmitting line 
;and t.urn on. receiver. 
; f 6 r that 1 i,'ne. '. . ..•.. 

MOV #N,DZCSR 

TST DZCSR 

BPL Test 

MOVB SWR, 
DZTBUFF. 

NOP 

2 

;8-le~~lcode,,2stop 
;bits, and<no parity 
; selected.··· -
;19~2I<;" baud s~:iected 
;Note: 19 ~2K baud is 
;n~t~sedby the 
;c~s~omei btitcan .be 
;used for diagnos,tic, 
;purposeSto speed up 
;the transmit,...receive 
;loop' to make' it easier 

. itc) scope ~. . 
;Start scanner and set 
;maintenanCe bit 3. 

;Test for bit 15 
; (transmi tter ready) • 
; If the branch cond i tion 
; is false, the. transmitter 
;is ready, if true, go 
;back and test again. 
; Load the transmi t 
;character from the 
;switch register. 
;No operation. This 

·;location can be change~ 
;toa branch instrubtio~ 
;if only test 1 is 
;desired (replace 000240 
.;with 00(771). 



001040 012701 
177679 

001942 
001044 
001946 

001050 
00105'2 

001054 
901956 

fiHH069 

105737 
160100 
109402 

005201 
901373 

013700 
160102 

909769 

MOV iDEL,Rl 

Test 2: TSTB DZCSR 

BMI 1$ 

INC R1 
BNE TEST 2 

1$ MOV DZRBUF,R9 

BR TEST 1 
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;Delays equals a 
;constartt that will 
; al~ow enough time for 
;the receiver done 
i flag to set before 
;recyc1ing the test. 
i The val ue will change 
iwith baud rate and 
iprocessor. The 
iconstant given is 
igood for 19.2K baud 
ion a PDP-I1/05. 

;Test bit 2 (receiver 
; done flag). 
iWhen the branch 
icondition is true, 
ithe receiver dorie 
;f1ag is set. 
;Incr~ment delay. 
;If the branch . 
icondition is true, the 
;de1ay is not fihished. 
iRead the DZS11-EA 
;receiver buffer to 
iregister 0~ . 
iLoOP back and 
itest again. 

Example 5 - Ttansmi t and Receive on a Single Line USing Silo Alarm 
in Maintenance Mode 

001209 012706 MOV iiH'0,R6 ; In i t i ali se stack 
001202 901190 ipointer. 
001294 012737 MOV i3$,TVEC ; In i t i ali se transmi tter 
001206 091274 ivector address. 
001210 000304 
901212 005937 CLR TVEC+2 iInitialise transmitter 
001214 000306 ;vector processor status 

;word. 
001216 012799 MOV iDBUF ,R0 iSet first address of 
001220 001394 i input data table 

iintoR9. 
001222 012737 MOV i1,DZTCR ;Enable line 0 

i transmi tter. 

". . 



" 

~. 

~ 

001224 
001226 
131312313 
001232 
001234 
12101236 
1211312413 
121131242 

13(3).244 
13131246 
13131250 
13131252 

0131254 
13131256 
131312613 
13131262 

001264 

001266 
131312713 

001272 

0131274 
001276 
1210131313 
12112113132 

00.0001 
1601134 
1312737 
131747121 
16131132 
12112737 
13513121513 
1601130 

12132737 
13213131313 
16131130 
13131774 

13137213 
161211132 
013132413 
01313240 

100773 

012700 
001303 

00121764 

112737 
121121121252 
160106 
13121131211212 
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MOV #1747121, ;Set up line parameters 
DZLPR ;and turn on the receiver 

;c10ckfor line 121. 
MOV #513135121, ;Enab1e transmitter 
DZCSR ; interrupt and silo 

;a1arm. Turn on 
iscanner and maintenance 
imode. 

1$ BIT #2131313121, ; Test for silo alarm 
DZCSR 

BEQ 1$ iLoop until silo alarm 
; flag sets. 

2$ MOV DZRBUF, iRead OZSll-EA silo 
(R13)+ ; receiver buffer output. 
NOP i Delay to allow next 
NOP ;word in silo to filter 

;down to the silo 
;output. 

BMI 2$ iData valid set says 
;that word is good, 
;go back for more. 

MOV #DBUF ,R0 ; Silo has been emptied. 
iR~initia1ise data 
itab1e address pointer. 

BR 1$ iDo it again. 

Transmitter Interrupt Service Routine 

3$ MOVB DAT,DZTBUF ;Transmit 
icharacter 252 

RTI 



131214 
131216 

... 

.. 

Data Table 

1121121252 
1121121252 

;Word 1 

131214 112112125-2 iWord 16 
1342 121121121252 ;Data valid 

;not set 
;character is 
;invalid 

NOTE 
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It is possible to get more than 16 words because they 
are being put into the silo simu1taneou~ly with the 

reading of the silo. 
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txampie 6. - Echo Test on a Single Line (Transmit Received Data) 

00i0,0((J 

001002 
001f(J((J4 

001006 
001010 
001012 
001014 
001016 
001020 
001022 
001024 
1301026. 

0i~737 
011073 
160,102 

012737 
000010 
160104 
0127.37 
000040 
160100 
105737 
160100 
100375 

0010·3.0 00'5737 
fiiH2J1032 160100 
001034 ' 1I2J0375 

. 001036 
001040 
001042 
0£U044' 

001046 

013700 
160102 
110037 
160106 

000765 

START 

1$ 

2$ 

MOV #PAR,DZLPR ;.Load line parameters 
;for line being used •. 

. ;Line 3, 8-bit . 
;charac~~r, .2 stop 
ibits,no parity, 
; 110 baud, a.nd rec~iver 
;cl,ock on. ........ , 

MOV#LINE,DZTCR ;Turn line 3 
;transmitter on .. 

MOV #n,DZCSR ;Turn scanner on 
; (set Ct;lR-5) 

TSTB DZCSR;Test (bit 7) for 
;RDONE 

BPL 1$ ;If bit 7 is not set; 
;go back and test again. 

TST DzCSR;Test (bit 15) for 
;TRDY 

B~L 2$ ;If bit 15 is not set 
;go back and test again. 

MOV RBUF,R0 ;Read received data 
;word into R0 

MOVB R0, DZTDR ; Load character 
;into DZSII-EA TBUF 
; r eg ister . for 
; transmi tting • 

BR 1$ ;Repeat. 
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3.6 NETWORK DESCRIPTION 

. As shown in Figure 1-1, a DZSll-EA terminal multipiexer 
network is composed of the DZSll-EA connected toa remote 
VTlXX-EA!EB, and perhaps wi th a, further route-through. 
connection to a second remote VTlXX-EA/EB. 

The following sections will discuss the operational 
characteristics of such a network. 

3.7 

3.7.1 

NETWORK INITIALISATION 

DZSll-EA Role in Network Initialisation 

On power up, after a successful run of a GO/NO GO sel f test 
diagnostic, the DZSIl-EA begins operation and tries to .. 
establ,ish communication by send ing a spec ial 'RESET' message 
out to the remote VTlXX-EA/EB, while constantly waiting to 
receive a' RIM' (Request Initial isation Mode) from it. 

The "RESET' frame is re-transmitted every 10 seconds, until a 
'RIM' is received from the VTlXX-EA/EB. 

3.7.2 'RESET' Message 

when a VTlXX-EA/ES receives a 'RESET' message coming into its 
main composite port, it will restart operation by emulating a 
power up sequence. 
The 'RESET' message allows network operation to be 
re-established in the case of as a temporary loss of power 
supply at the DZSll local mux: on regaining power, the DZSll 
sends a 'RESET' to theVTlXX, which re-initialises itself and 
responds with a 'RIM' message thus starting' the network 
initiaiisation Sequence. 

:3.7.3' The'RIM' Message 

On power up, the VTlXX-EA/EB first carries out a Self-test 
diagnostic (cf. VTlXX-EA/EB Option Description). It then 
transmits a 'RIM' message, out of its main composite port 
every two seconds , requesting the local mux DZSll to supply 
it with initialisation parameters for its active ports. (A 
'RIM' from a secondary ( route-through) VTlXX-EA/EB will be 
reI ayed . by the pr imary (nearer) VTIXX-EA/EB to the DZSll-EA, 
with the Address Field set to 1). ' 

The I RIM I message has one byte of information reflecting the 
'Active Ports l switch on the VTIXX, with.onebit for each of 
the 8 terminal ports driven by the VTlXX-EA/EB: a bit is set 
to denote that the corresponding port is to be active. 

( 

( 



"' 

3-35 

Based. on information contained in the 'RIM' messages it 
receives; the DZSll-EA will determine the network mapping 
between the ports on the remote VTIXXs and the eight DZ lines 
i tco n t r.o 1 s • 

For exampl e, consider the case where the Primary Remote Mux 
says that it has five active ports, namely Port 0, Port 3, 
Port 4, Ports and Port 6. Also the Secondary Remote Mux 
says that it has five active ports, Port 0, port 2, Port 3, 
port 4, and Port 5. 

The information bytes in the RIM messages from each remote 
mux ar.e as·· shown belo.w. 

RIM MESSA.GE 

PRIMARY REMOTE MUX 

SECONDARY REMOTE MUX 

1 

1 

1 

o 

o 

PORT NUMBER 

2 3 4 

o 1 1 

1 1 1 

5 6 7 

1 1 o 

1 o o 

NOTE that in this example the. total number of act ive remote 
portsisgteater than 8. 

The DZSll"'EA will always give precedence to the Primary 
Remote Mu:lC RIM, in .the case of sucn conflict over the total 
number of active ports. 

In this example, the DZSll-EA will allocate five DZ lines, 
. from DZ0 through DZ4 to the Pr imary Remote Mux, and the 3 
remaining l.ines (DZ5 thru DZ7) to the Secondary Remote Mux 
according to the following mapping: 

DZ LINE REMOTE MUX PORT NUMBER 

DZ 0 Primary Port 0 
DZ 1 Primary Port 3 
DZ 2 Pr imary . Port 4 
PZ 3 Pr imary Port 5 
DZ 4 Pr imary Port 6 
DZ 5 Secondary Port 0 
DZ 6 Secondary Port 2 
DZ 7 Secondary Port 3 
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'l'he Local MUx, after having worked out this mapping table 
will then build up appropriate SIM messages and send them to 
both remote muxes, to give them the DZ line parameters 
corresponding to each allocated active port on the two remote 
muxes. 

3.7.4 The 'SIM' Message 

On receipt of a 'RIM' request from a remote VTlXX-EA/EB, the 
DZSll-EA will respond wi th a I SIM I (Set Ini tial i sation Mode) 
message. 

The information field of a SIM frame consists of l6-bit 
subfields, each subfield g iv ing all the operating parameters 
for an active port on the remote VTlXX-EA/EB, including line 
speed, character format and DZ I ine number mapped to this 
port. This is used by the VTlXX-EA/EB to initialise its 
active ports for operation. 

( 

,", 

( 
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3.8 SYNCHRONISATION 

3.8.1 . General 

This sectioh discusses the synchronisation method regulating 
data. flow .. between the host comput.erand tbe ,.tetminals 
coririe9t:e<i 'to it through a STAT MUX network., . toprev~nt data 
o~erflo~. ' . 

3.8~ 2 Data ~low. f~om' Ho~t computertoTermi~a~s 

A.ter~in.alconne~tedto a VT1XX-EA!EBasynchronousport may 
not, Qe • .:it)le to keep up wi,thincoming d.ata s.ent from the.l)ost 
coltlPuter. . ... The. i:ermi'nal may signal this concUtion to the 
VT,l~X~~A/EB irione o.f· two ways.. . 

.',' I:""," ',", .,.. "', • 

. . . 

• Transmit 023 octal (XOFF or DC3) 

... Lower DTR (data terminal ready) signal line. 

3~8.2.i SYllchronisatlon UsingDTR Signal From Terminals 

At,lns'tall ation time, the VTIXX-EA/EB'can be qonflgur edto 
. use .ei~he( XQN/XOFF or' EIAcontrol '. sign'als to' syrichronise 
dat" f~o~!t,othe. terminals, on a' per ~irte,basis. '. For 
te:pni l1al ports configured to use EIA c:ont;rol; . tl1e VTIXX-EA/EB 
alwaysdhecks that the DTR signal from a terminal is asserted 
before transmi tting a character to that. terminal. If a 
terminallQwers its DTR line, the VT1XX-EA/EB will suspend 
transmission to· that terminal i and starts to buffer up 
characters for that terminal in its internal buffer space. 
When the terminal is ready to accept more characters,i t 
asserts its' DTR signal, whereupol1 the VTlXX~EA/EBresumes its 
transmission to the te.rminal. 

3.8.2.2 SynQhronisation Using XON/XOFF 

At installation timE!, the VTlXX-EA/EB can be configured. to 
process XON/XOFF synchronisation on a per . line basis •. 'The 
VT1XX-EA/ES will immediately suspend its t.ransmission to any 
port which has been set up to use XOFF/XON,on recelving an 
X.OFFcharacter . (023 octal) from that port • The VT1XX-EA/EB 
will resume its transmission only when an XON (021 octal) is 
l.ater received from that port. The received XOFF and. XON 
characters are not passed onto the host·computer. 
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3.8.2.3 Control Mechanism To Prevent VTIXX-EA/EB Buffer 
Overflow 

The host computer will not be aware that the re'mote 
VTlXX-EA/EB has suspended transmission to a terminal on 
detection of a lowered DTR signal, or on receiv ing an XOFF 
from that' terminal. Thus the host computer may' continue 
sending more characters for that terminal. 

In that case, the VTIXX-EA/EB will store incoming characters 
from the host computer in its internal buffer. Depending on 
how long. transmission to the terminal is suspended ,some or 
all of the following events may occur •. 

• When the total number of characters buffered for 
any terminal port has reached 1,0'00 characters, 
the VTlXX-EA/EB sends a special control frame to 
the DZSll-EA, requesting the DZSll"';EAto stop 
sending cha·racters for that particular terminal. 
The DZSIl-EAwill then start to store characters 
coming from the host computer for the terminal 
involved into its internal buffers (while 
continuing to send' characters for other terminals 
to the VTIXX - EA/ EB) • 

• When the number of characters stored for that 
t~rminal inside DZSII-EA buffers has reached a 
high mark the DZSll....;EA then. pushes an XOFF 
character (023 octal) with the a;ppropriate line 
number into the host computer DZI1-EA receive si16 
(RBUF). Also from then on, the DZSll....;EA will 
request from the host CPU, a character to transmit 
to that line only once in every 0.3 second, i.e. 
the DZ81l-EA will set that 1 ine number into bits 
8-10 . (TX-l ine) of its CSR, together with setting 
bit 15 (TRDY) of its CSR, only once in every 0.3 
second. 

NOTE: The DZSII-EA stores transmit characters for each line 
in a separate circular buffer 256 characters long. If the 
host computer software does not support XOFF synchronisation; 
it will in the above circumstances give the DZSII-EAup to 
three characters every second for that terminal. Therefore, 
it is possible (during extended link downline) that a 
circular buffer wraps around resulting in lost characters. 

( 
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• When the terminal is again ready' to accept more 
characters it indicates this to the VTIXX-EA/EB 
either by'raising its DTR signal 'line, or by 
tran,smitting an XON(1321 octal)charadter. 

, VTIXX-EA will resume, tra'nsmitting to the terminal 
the characters sto~ed insi~e it~'buffers. 

• ," WhEm the number of charac,ters bufferedin.side the 
VT,lXX-,EA/EB buffers forthi s.terminal. drops below 
2513 characters, the VTIXX-EA/EB sends a spec ial 

,:conb:ol frame to the DZSII-EA notifying it that it 
can, again send characters for that line .to t:.h~ 
VTlXX-EA/EB. 

" 

• As the DZSI1-EA resume sending characters buffered 
up iris ide its ciwn buffers for that line, the 

"numberof ,characters buffered will eventually drop 
"~below a low ~ark,when the DZSI1-EA gives an XOFF 

charac.ter wi,th the appropriate line number to the 
host. CPU, and resumes requesting characters to 
trC}n,sm it to tha t 1 ine. " , ' 

pat.a Flow From ,Te,rminals to Host Computer 

3.S.3.fxON/XOFF From Host Computer 
, , 

XO~ (((J,~loctal) , 'and' XOFF ,( 132,3 ,octal). characters, traI;lsmitted , 
fr9rn the host CpU are. not processed in any way by either the 
DZSII-EAot' the VTlXX-EA/EB. These charact~rs are simply 
pas,sed: onto the dest inqt i'on terminal ,a"s standardda ta 
characters, and it is left t6 the termin~l ,to ~ecogniseand 
proce~s ~h.se~as appropriate. ' " ',' , " 

~.8~3~·2' ~()N/XOFF From VTIXX-EA/EB' 

Chiuacters coming from terminals to ,the V,J'lXX-EA/EB are 
stored in in~iYidual circular buffers (64 characters long) to 
be" later grouped into composite frames and, transmitted to 
PZSI1-EA., During normal operation, chaiact,er,s are pqc\<aged 
up and transn\itted very soon' after they' are put into the 
circular buffer, the number of characters in each buffer is 
ra~ely greater than three. 

. ,. . . 

If due to the' same abnormal conditions', (ag. oommunication 
1 ine 'break down)' the number of, characters stored in a buffer 
reach 48,. then the VT1XX-EA/EB will send an XOFF(1323 octal) 
to the corresponding terminal t,o request it, to stop 
transmission,. When the number of char,acters drop below 16, 
the, VTIXX:-EA/EB ,'will send an XON (1321 octal) to the terminal 
to signal,that'it may resume transmission. If the terminal 
does not recognise the receipt of XOFF' and XON, it is 
possible, that characters will be lost through circular buffer 
over wrapping • 
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3.9 NETWORK RECONFIGURATION FOR OPTIMUM RESPONSE AND 
THROUGHPUT 

A significant feature of the DZ Statistical Multiplexer is 
the ease wi th which the terminal configuration can be adapted 
to changes in network load conditions, to achieve optimum 
response arid throughput. . 

Consider the case where a line-printer and seven VDU' s are 
multiplexed to a host computer through a·· single' 4800 baud 
communication line. 

Dur ing peak per iods when :the 1 ine-pr inter is printirig at full 
speed and all seven VDU' s are be ing used, the VDU's would 
probably work most smoothly at 1200 baud. 

During low activity periods, when no printing is being done, 
and only a few VDU's are being used, the VDU users may want 
to operate their· terminals at 4800 baud to make full use of 
the cbmmunication 1 ine capac i ty, and be abl e to scan through 
text files more quickly on their screens. 

Since the DZSll-EA is fUlly compatible to the Standard 
DZll"':A, . chang ing terminal ports baud rate can be achieved 
very simply by the same procedure as appl icable to a local 
ter~inal connected directly to a standard DZll-A port: 

1. . Log into the host operating system. 

2. Type in the appropr ia te command to request the 
operating syst~m to change the terminal baud rate~ 

( •• g. For RSTS/E 
For RSXll/M 
For VMS· 

SET SPEED nnnn 
SET /SPEED = TI! nnnn:nnnn 
SET TERMINAL/SpEED = nnnn) 

(On receipt of this command, the operating system 
will give the new terminal baud rate to the 
DZSll..;.EA,which will use a special control message 
to . relay this new speed to the remote VTlXX-EA/EB 
Multiplexer. The VTlXX-EA/EB will theIl reSet its 
relevant port to operate at this new baud rate) .. 

3. Change the set up of the terminal i tsel f to the 
new baud rate (eg. via the Set Up Mode for a VT10ta 
or LAl20, or via baud rate switches for 
VT52' s ••• ) • The terminal is now .communicating to 
the host at the new baud rate • 
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3.10 NETwoRK ERROR DETECTION AND RECOVERY 

The DZSII-EA Mul tiplexer uses the X.25 level 2 protocol· to 
ensure data integrity. Each data frame sent on the 
communication 1 ine is protected by a frame sequence number 
and. a 16-:-bit CRC check sequence. When an error is detected, 
the protocol automatically causes the frame in error to be 
retransmitted until error free reception is confirmed. 
During communication line failures, data is buffered inside 
the DZSII-EA and VTIXX-EA/EB buffer memory and normal 
operation .is automatically resumed without any loss of data 
when the communication line recovers. 

Statistics on communication errors are included on the 
network status display which can be obtained at any time as 
discussed. in the next section. 

3 .• 11 NETWORK STATUS AND STATISTICS DISPLAY 

3.11.1 DZSl1-EA Status Di splay 

The DZSll operating status is. displayed through a set of 
eight LED's (Light Emitting Diodes), that we will number from 
right to I_ft as LED 1 to LED 8. 

LEOs 7 and 8 indicate the operating mode of the DZS1I-EA as 
follows: 

LED 8 

OFF 

ON 

LED 7 

ON 

OFF 

(FLASHING 
ALTERNATELY 
ON AND OFF) 

DZSll Operating Mode 

Running the off-line 
microdiagnostic. 

Running the DZll Unibus 
Diagnostic. 

Normal network operation. 

The meaning for LEOs 1 to 6 during the running of diagnostics 
is discussed in Section 3.2. 

DUring normal network operation, LEOs (1 to 3), and (4 to 6), 
form two 3-bit counters which are used to display the current 
count (modulo 8) of receive errors and tr.ansmit errors on the 
communication line. 
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3.11.2 VTIXX-EA/EB Status Display 

Any time dur ing normal network operation, the small STATUS 
swi tch on the VTlXX-EA/EB back distr ibution panel can be 
switched ON then OFF, to obtain on the host VT100 screen the 
network status display shoWn in Figure 3-4. 

, . . ' .. 

The first two lines of ,the display show the following network 
statistics for the main link (to host computer), and the' 
route-through I ink (to the second route-throiJgh VTlXX-EA/EB): 

• Total numbers of frames received incl uding both 
cofitrol frames and information frameS. 

• The number of information frames (i.e. actually 
carrying data characters) among the' above number 
of received frames. 

• Total number of receive errors encountered on the 
line. 

• Number of errors (among the 'above) which are CRe 
check sequence errors. 

• Total number of frames transmitted. 

,. Number of information frames among the above 
transmi tted frames. 

• Total number of transmit errors enc()untered on the 
line. 

• Number of time-outs, without recelvlng an ACK 
after transmitting an information frame(s). 

All the above counters are l6-bit counters, i.e. they wrap 
around to zero on reaching 65535. 

The next section of the display shows for each of the four 
(or eight) ports of the VTlXX-EA/EB, the following 
information: 

• To which DZ line (from 0 to 7) is thi s port mapped 
to. The mapping is determined according to the 
VTlXX-EA/EB's (and the route-through 
VTlXX-EA/EB's) terminal port mapping switch 
~etting,. configured at installation time. 

• The operational 
(number of bits 
parity) as set 
correspond ing DZ 
terminal port. 

baud rate, and character format 
and stop 1>i ts, odd/even or no 
by the host computer for the 

line, and thus applicable to this 

( 
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YTlXX-EB STATISTICS 

LI* TOTAL DATA TOTAL cae TOTAl. MTA mAl. XIIIT 
FRMES FlWlES RECI RECI FIMIES FRMES XIIIT TDE-
REel REeD EIIRCIIS ERIIIIS XllIT XIUT BIIIlIS iifl5 

MIll 486 473 I 0 111 122 0 I 
R-TIRJ 0 0 0 0 33 0 0 I 

PQRT III 0 1 2 3 4 I I 7 
fWIPEI IZO III 1Z2 1Z3 114 III III m 
REI 2400 4800 ·4800 4800 IlOO IlOO 1200 4.0 
CIMR LEII 8 8 8 8 8 8 8 I 
STII'·ITS 1 1 1 1 1 1 t 1 
IWUTY II II II II II II II • 

... Figure 3-4 VTlXX-EA/EB Network Statistics Display 
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3.12 ASYNCHRONOUS DATA LOCAL ECHO 

In terminal mul tiplexer networks where the baud rate of the 
composite communication 1 ine is low (1200 baud to 2400 baud), 
echo delays could become long dur ing busy per iods of peak 
throughput, when all terminals and printers are 
simul taneouslyactive. 

Local echo operation is sometimes used to avoid the echo 
delay: in local echo mode, a character input from a terminal 
cohn~cted to the remote multiplexer is echoed back 
immediately by the remote multiplexer itself, while normally 
the echo has to come back from the host computer. 

The VTIXX-EA/EB can be setup to support local echo: 
characters received from a termi.nal port set to loca.l 
will be re~transmitted back to the terminal by 
VTIXX-EA/EB. _ The next sections describe how to setup 
VTIXX-EA/EB for local echo operat ion, and di scusses 
impl icationof using local echo in conj unction wi th 
RSTS/E, RSX-ll/M and VMS operating systems. 

3.12.1. setting the VTIXX-EA/EB fo·l' Local Echo Operation 

all 
echo 
the 
the 
the 
the 

The user can select local echo operation on the selected 
VTIXX-EA/EB ports by setting the appropriate bit in. the 
swi tch group 5 on the host VT100 SET-UP B display. 

On power up theVTlXX-EA/EB sends a liRe-quest Terminal 
Parameters"escape sequence to the host VT100. The VT100' S 
reply includes the value of switch group 5, which is then 
used by the VTIXX-EA/EB to determine which of its terminal 
pbrtsshould provide local echo. 

Setting the VTIXX-EA/EB for local echo operation is performed 
by the following steps: 

L Make sure that users of all terminals connected to' 
·this VTIXX-EA/EB have finished their terminal 
sessions and logged off the host computer systems. 

2. Enter' SET-UP mode on the host VT100 (containing 
the VTIXX-EA/EB) by pressing the host VT100 1 s 
SETUP key. 

3. Select SET-UP B mode (by pressing the 5 key). 
The last 1 ine on the SET-UP B display is shown 
in Figure 3-5. 

4. Use the <- and -> -keys to posi tion the. cursor 
above the group 5 bits, and change thesebi ts to 
the appropriate values by pressing Key 6. 

( 

( 
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5. Press SHIFT/Sto save the new SET-UP values. wait 
until the display returns to SET-UP A mode. 

6 •. Press the 0· key to reset both the VT100 and the 
V'l' lXX-EAlES. The VT lXX-EAlES on going throug,h its 
power up' sequence ,will get the new values for the 
group 5 bi ts, and will now prov ide local echo to 
the selected ports. 

SET..;.UPB 
TO EXXT PRESS ·SET-Up· 

:',;' 

T ,SPED 2400 RSPEEI 2401' 

, .,.: 

Figure 3-5 VT100 . SET UP SDisplay 

3~ 12. 2 "'programming Considerations for Local Echo operation 

Re~er~ingto the 7 bit ASCII code table, ther:e are 33 
ch'aracters· classi fied as control characters (0 to' 37 o.ctal, 
arid ·177 octal). Of these only six will normally result in 
any scr~en display (9r printing) action, When they are echoed 
ba6k to the terminall ' . . 



Octal Code 

010 
011 
012 
013 
014 
fiUS 

Character 

BS Backspace 
HT Horizontal Tab 
LF Line Feed 
VT Vertical Tab 
FF Form Feed 
CR Carriage Return 
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In general, all other control characters when echoed back to 
the terminal will be discarded by the terminal as 
non~displayableor non~printable characters. 

For a VTlXX-EA/EB terminal port in local echo mode, if the 
host computer software also. echoes each received character, 
then each input character will be echoed twice, once by the 
VTlXX:""EA/EB and again by the host computer. Therefore, for 
correct oper'at ion, the host computer software should not echo 
characters received from the local echo mode terminal ports. 
The host computer software which processes (and possibly 
echoes) input characters can either be: 

• a user-written application program which 
intercepts each character as it comes in: in this 
case, the aI>pl ication programmer controls the 
appropriate eChoing. 

• the host operating system's terminal driver, which 
stores (and normally echoes) input characters 
until a· 1 ine terminator character is received, 
when the whole line is given to the user program. 
In this case, the operating system needs to be 
t()ld which terminal 1 ines are operating in local 
echo, so that echoing is appr()priately suppressed 
for the relevant terminal lines. This will be 
discussed further in a later section for the 
RSTS/E, RSXll/M and VMS operating systems.· 

All characters received from a local echo port including 
control characters are re--transmi tted back unchanged by the 
VTlXX-EA/EB. The only two exceptions are the XON and XOFF 
character~ (21 and 23 oct~l) Which are not echoed. 

( 

( 
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A possible problem in local echo operation is the echo of the 
CARRIAGE. RETURN KEY. When echo is done by the host computer 
software, a single received 'RETURN' character (11'15 octal) 
will result in two characters being transmitted back as 
echoes: a Line Feed character (11'12 octal) plus a CR 
(Carriage Return) character (015 octal), thus positioning the 
terminal cursor at the start of a new line. 

In ,local echo however, a r.ece.ived CR charac.ter is echoed just 
as a single CR character, and this could result in 
overwriting the next line on top of the previous line. This 
problem can be overcome if the terminal itself can be set 
into a New Line mode. (i.e. SET-UP B Group B, switch 3 equals 
1 for VT100, or SET-UP W equals 3 for LA120): then a single 
CRcharacter is interpreted by the terminal as equivalent to 
both. carriage return and line feed. 

3,12.3 Local Echo in RSTS/E 

Local echo mode is particularly suited to terminals connected 
to a RSTS/E operating system. 

When the .command: 

SET LOCAL ECHO 

has been entered at the RSTS/E terminal, the RSTS/E terminal 
driver will then not echo back any printable characters (40 
octal to 176 octal). However, the operating system will 
still send out the appropr iate expected echo sequences on 
receiving control characters· with special RSTS/E meanings 
such as CTRL/R, CTRL/U, CTRL/Z, CTRL/C, C'I~RL/O, thus in 
RSTS/E echoing to a local echo terminal occurs correctly for 
the whole ASCII character set. 

3.12.4 Local Echo in RSX:11/M and VMS 

Echo from the operating system VMS or RSX11/M terminals can 
be disabled by the following respective commands: 

or: 

SET TERMINAL/NOECHO 

SET /NOECHO = TT: 

(for VMS) 

(for RSXll/M) 

However, in this mode, regardless of the received input 
character, no echo character will ever be sent out from the 
host operating system: thus the normal expected echo sequence 
in. reply to special echo characters (CTRL/R, CTRL/U, 
DELETE ••• ) will not occ ur. Local echo in RSXll/M and VMS is 
thus more suitable to special applications in which the 
terminal input stream is assigned to a user written program 
which intercepts each character as it comes in, and provides 
appropr iate spec ial echo sequences required for any spec ia1 
control characters. 
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CHAPTE~ 4 

DETAILED DESCRIPTION 

I'" 

4.1 SCOPE' 
, , 

'~h£'s'cha:pte~ contains detailed d'escriptions' of the DZS1I-EA 
haidwar'e o'peration, signal flow and, fi rmware operation. The 
device isfi,rst div~ded into functional blodksto describe in 
general each sections function. ' Once an overall description 
ha~beenpiesented each s~b section is described in d~tail. 

4.2 ENGINEERING DRAWINGS 

Acompl ete, set 'of engineering ,and circuit schematics is 
prov:i,dedln, a 'companion volume ,to, this, manU,ale'ntitl13d 
DZS+l':"EA'Field Maintenance Print '" Set. ',' ,'rhegenera.l' logic 
symbols used on these drawings are descr ibed in the DIGITAL 
Logic Handbook., Specific symbolS and conventions are also 
includedln certain PDP-II system manuals. The following 
paragraphs 'describe the signal nom~nclature convention used 
ont,he 'cirAwing set. ' 

, ,," 

sitan~i pames in the DZSll-EA pr int's~t'are, giv~n in,the 
fol;Jowirig'pasic ,form: 

'\"'" . SOURCE' ' 
. . . . 

SIGNAL NAME POLARITY 

SOURCE indicates, the drawing number of the print set where 
the signal or iginates. The' drawing number of a pr int is 
located in tbe lower right corner of the, pr int ti tIe block 
(51, ,52, S3 etc). SIGNAL NAME is the proper name of the 
signal.' The names used in the pr int set are ,al sO used in 
thi smanual.' POLARITY is ei therH or L ,to indicate the 
voltage level of the, signal. H means +3 ViL means ground. 
As.an example, the signal: ' 

(52) SELECT H 

originates ,on sheet 2 of the M7190 module' drawing and is 
read,wnen SELECT is true, this signal is at +3V. 
UNIBUS signal line,s do not carry a SOURCE indicator. These 
sl9n~r 'names represent a bid irect ionalwite-::-ORed bus i as a 
result ,,> multi pIe sources for a particul ar bus signal ex i st. 

'Each UNIBUS sJgnal name is prefixed wi th the word BUS. 



4.3 GENERAL DESCRIPTION 

4.4 FUNCTIONAL BLOCK DESCRIPTION 

4.4.1 UNIBUS Interface 

The DZSII-EA UNIBUS interface provides access for the 
DZSll-EA system to the PDP-II UNIBUS. All signals that pass 
between the UNIBUS and the DZSII-EA are routed through the 
interface. This logic can be divided into three major areas: 
Address Selection, Data Transceivers and Interrupt Control. 
These are shown in Figure 4-1. 
The interface logic performs the following functions:-

1. Selection and recognition of the DZSII-EA 
addresses and device registers. 

2. Determination of the DZSII-EA mode of operation 
with the PDP-II processor (DATI or DATOWord or 
Byte) • 

3. Handl ing of data to and from the microcontroller 
interface. 

4. Controlling interrupts between the DZSll~EA and 
PDP-lI processor. 
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4.4.1.1 Address Selection 

The address selection logic determines the DZSll.,.EAdevice 
address and recognises that address when it appears on the 
UNIBUS. .A recognised address indicates that the DZSll-EA has 
been selected by the processor or anotherb~s "master". 
'I,'he desireda<ldress i s selected by swi tches that c9rrespond 
toJJNIBUS address bits 03 through .12. Bits 13 through 17 are 
always. decoded as binary Is. Bi ts 00 through 02 .determine 
o/hich device· regi ster is to be. selected. Thi sbi t scheme 
a1low.s device addresses from l6000X8 to l7777X8. However, 
the DZSll-EA uses only the floating address space from 
1600108 to 1637708. A deta il ed desc r ipt ion of the DZ Sll-EA 
address assignments is presented in Appendix B. 

4.4.1.2 Interrupt Control 

The interrupt control log ic handles the processor to UNIBUS 
to DZSll-EA dialogue to permit processor interrupts. The 
log ic generates the vector address and receives interrupt 
commands from the CSR. The DZSll-EA operates at prior i ty 
levels SA (receiver) and 5B (transmitter). When two DZSll-EA 
modules are used, the first module (slot 1) has priority over 
the second (slot 2). The priority insert establishes the 
DZS11-E~ priority level by directfng the UNIBUS request and 
grant signals from the appropriate UNIBUS lines to the 
DZSll-EA. A ser iesof switches permit alteration of the 
vector address to suit programming requirements. Refer 
Appendix B of this manual for vector selection and 
assignment. 
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4.4.1.3 Data Transceivers 

The data transceivers control the flow of data between UNIBUS 
and microcontroller interface. Transfer of data and control 
information· between UNIBUS and microcontro],ler is via a 
tristate bidirectional bus generated by the data 
transceivers. The vector bits, determined by the interrl,lpt 
control log ic are transferred to the UNIBUS by the data 
transceiverS. 

r-' r UNIBUS INTERFACE - -1 
I I ADDR A(17: 03) I 116/1 

I I REG A{'1,A{II2 
I '" 

ADDRESS I 3 

MODE C, c; I I SELECT I 14/~ 
BYTE AIIJIIJ I l-_=I:C~ • ..J 

I 6/7 
SSYN I 

ADDRESS I MSYN I SELECT 
I 

I P 

I D 
P I 
1 I 

I 1 I u I N· I I 
.IL I DATA B DATA DC1S:0(» I 0- DATA XCVRS U " S .'" " 

I 
TO/FROM OTHER 
DZS11-EALOGIC 

..-

I 
I 
I 
I 
I 

NPR, SSYN, BG I .. 
I 

BR, INTR, BG I 
SACK,BBSY • 

I 

.. ::. 

INTR VECTADDR 
V(8:02) 

I-~--' 
I SELECT J 

L_S~S_~ 

INTERRUPT 
CONTROL 

I 
I 

I 
I 
'TINTR 

I R INTR 

I RESET 

I 

I 

} 
FROM OTHER 
D2;Sl1-EA LOGIC 

Figure 4-1 UNIBUS Interface Block Diagram 

.1 

( 



r· 

4-5 

UNIBUS - Microcontroller Interface 

The microcontrol1er interface control s.the flow of data and 
control information between UNIBUS and the microcontroller. 
This logic can be divided into four major §ections: received 
data silo, transmit control, line control and stat~s silo and 
UNIBUS registers. These are shown in Figure 4-2. The 
inter face log ic per fo rms the following func,t ions:-

• Transfers received data with appended line numbers 
and status information to the UNIBUS. 

• . Requests transmi tcharacters from the UNIBUS and 
passes sam~ through to the microprocessor for 
transmission via the composite data port and 
remote VT1XX-EA/EB to the respective asynchronous 
ports (terminal). 

• Transfers 1 ine control and parameter information 
for the remote asynchronous ports , from UNIBUS to 
microcontroller. 

• Transfers DZSll-EA control and status information 
between UNIBUS and microcontroller. 

REC BUF RDV 
DATA VALID 

SILO ALARM 

TS BUS 
r----:-I 

LOAD Les 

REC SILO 
64)(16 

LINE SEL .'C_---, 

XMIT READY 

Les ALARM 

LCS SILO 
64 )(24 

READ Les 

Les OUT ROY 

Figure 4-2 UNIBUS - Microcontroller Interface Block Diagram 
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4.4.2.1 Received Data Silo 

The received data silo is an asynchronous first in first out 
(FIFO) memory. The device is 16 bits wide and 64 locations 
deep. The received data silo is loaded by the 
microcontroller and unloaded by the UNIBUS through the RBUF 
register. 

The operation is as follows. 

At the remote VTIXX-EA, a character is received from one of 8 
asynchronous ports. This character is appended to the next 
X.25 frame to be transmitted from VTIXX,;...EA to DZSII-EA via 
the composi te port. The character is appended to the 
composi te X.25 frame along wi th characters from other 
asynchronous ports, such that on reception of the X.25 frame, 
the DZSII-EA is able to unpack the character, encode a3 bit 
1 ine number and append to the character. 
The character; with 3 bit line number and status bits (ERROR, 
FRAMING, OVERRUN, PARITY) are then loaded into the receive 
silo by the microcontroller. The character then ripples to 
the bottom of the SILO (OUTPUT) where it can be accessed by 
the UNIBUS via the RBUF register. The receive silo is 16 
bi ts wide enabl ing each character (5, 6, 7 or 8 bi t) to carry 
with it a 3 bit line number (0:78) plus 4 status bits with 
one space remaining. 

4.4.2.2 Transmit Control Logic 

The transmit control logic interfaces to both UNIBUS and 
m i c roc 0 n t roll e r • It' s fun c t ion i s tor e que s t t ran sm i t 
characters from the UNIBUS via the TBUF reg ister and pass 
these characters, wi th a 3 bi t 1 ine number through to the 
microcontroller which then in turn includes this character in 
the next X.25 information (I) frame to be transmi tted to the 
remote VTIXX-EA via the composite link. 
The transmit control logic is controlled by two enable 
registers, one from the UNIBUS and one from the 
microcontroller.The UNIBUS control register is the Transmit 
Enable Register (TER) and is used to enable and terminate 
transmission at the remote VTIXX-EA/EB asynchronous ports. 
The microcontroller transmit enable register is used to 
cl utch transmi t characters, that is when the microcontroller 
decides that it has sufficient transmit data from the UNIBUS 
for transfer to the remote VTIXX-EA it uses this register to 
temporarily suspend UNIBUS requests for transmit characters. 

'I 
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4.4.2.3 Line C.ontrol and Status Silo 

The l.ineCQntrol and status (LCS) silo. is an asynchronous 
fifs;,ti,,1J ,f.,ir,st'out (FIFO) memory. The f~fQis >64.wordsqeep 
by2~ b~ts wide. . 

The LCseilo forms' the main interface between UNIBUS and 
microcontioller. All information being written' to the 
DZS11-EA 1 with the exception of the CSR is written .to this 
FlEO ,for: . transfer . to the microcontroller. The information 
passing through this fifo includes:-

• Asynchronous 1 ine parameter" informatioh '.' 
. (LPR word ohl y) . 

• pata terminal ready (DTR) bits 
(TCR hi~h byte only) 

• 'I'ransmitcharacter and Break 'register. 
(~DR word or byte), 

The LCSFIFO is. similar in operation to the receive data 
:FIFO, with the except ion that it's ,flowi s in the. reverse 
direction. (UNIBUS to microcontroller) is 24 rather than 16 
bits wide., and is sourced from multiple pseudo register on 
the UNIBUS. 

4.4.2.4 UNI,BUS Registers 

The fourth section of the UNIBUS - Microprocessor '. interface, 
~nown as UNIBUS register is a group of registers that do not 
directly affect the microcontroller. 

These registers include:-

• control and Status Register (CS~) 

• D~ta Terminal Ready Register 

• Ring Register (MSR) 

• . Carrier Register (MSR) 
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4.4.3 Microcontioller 

The DZSll--EA is a microprocessor' .... controlled system that 
utilises the interaction of firmware programs wi th hardware 
circuits to enable emulation of - the DZll-A and perform 
statistical multiplexing functions. 
As shown in Figure 4-3, the microcontroller section of the 
DZSll-EA consists of microprocessor, memory and peripheral 
devices all communicating via a common data bus. Per ipheral 
devices within themicrocontroller section of the -DZSIl--EA 
include the" following major functional- devices: .... 

• UN'lBUS interface 

• programmable clock and baud tate generator 

• X.2S Controlle~ 

Figure 4-3 Microcontroller Block Diagram 

( 



4-9 
, ' 

~~·4:~.1'~iq~6processor 

The DZSII-EA firmware is executed by a 8085A eight bit 
microprocessor running from a 3.072 MHZ clock. Although the 
miCrqprocessor,has a 16 bit memory address space, only part 
of the address is decoded by the on board memory and I/O 
devices,. 

. . 

4~4.:f.2 Program PROM 

The DZS11-EA program PROM is an 10~ X 8 bit memory 
(expandable to 16K X 8 bi t) containing instructions and data 
tables for the microprocessor. The memory is implemented in 
five 2K packages using UV Erasable PROMs type 2716. The 
.I>ZS11-EA has been designed to optiona11yaccept4KX8 bit 
2732 devices thus increasing the PROM space to 16K X8 in4 
packages. 
Checksum data stored in each PROM allows the DZSII-EA 
microcontrol1er to confirm the condition of its program code 
at se1 f test. 

4.4.3.3 Scratch RAM 

The scratch RAM is "an8K X 8 bit memory containing the 
microproceSsor stack, various flag by tes, control tables and 
communic~tion buffers. 
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4.4.3.4 programmable Clock 

The microcontroller has three internal timing devices. All 
are sourced from the one programmable clock, the 8253-5. 

Clock "A" is the internal baud rate (hits/second) timing 
signal for the X.25 communication port. This signal connects 
direc'tly to the communication connector (JI) and supplies the 
clock out signal in applications where external modem baud 
rate timing is not implemented. The same signal can be' used 
in Maintenance applications, i.e. a test connector can be 
used. to connect the clock out ·timing signal back to the 
Receive and Transmit timing signals. In addition clock IiA" 
connects to the X.2S controll~r chip via a 2 to 1 
multiplexer. The second port of themul tiplexer is the 
external (modem) timing signal. This enables programmabl.e 
selection of internal or external baud rate timing • 

Clock "B: is an internalbimtng signal used by the transmit 
control section of the UNIBUS Mic,rocontroller interface. 
Clock "B" is programmed by themicroproce'ssorat power up as 
a square wave signal and runs at variable frequency which is 
dependent upon the compost te por.t baud rate. This cloCk sets 
·the rate at which transmit characters are requested from the 
UNIBUS. The signal clocks a 4 bit counter W1 thin the 
transmi t control log ic which in turn samples the 8 transmit 
enable signals from both UNIBUS andmicrocontroller. 

~lock ~C" is the microprocessors real time clock~ The ~ignal 
connects to Restart (RST) 7.'5 interrupt pin ·ofthe 8085 chip. 
This generates timed inte.rrupts to the micro-program enabling 
the measurement of time • 
The frequency of this interrupt is set to 4.00 milli seconds. 

( 
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4.~. 3". 5 UNIBUS Interface 

The UNIBUS inter.face c.onsi stsof tenS-bit registers. The.se 
r~g i st:ers~,re used for the control.qr,lQ passage of dc;lta 
between '. UNJ;BUSand microcontroller.The . ten registers fall 
int:9 fiv~ categor ies: - . 

eUNIBUS Input (UN.IBUS -> MICRO) 

eVTIXX-EA/EB received dat.a·· (Micro -> lJNIBUS) 

~r~nsmit Conti~l 
e Modem Status (Micro ~> UNIBUS) 

e. Maintenance 

The UN'IB.'uS. input group consi stsoffour '8-1:>1 t reg i sters, all 
are read only by them.icrocontroller. . They are I the UNIBUS 
Sta,tus' ,reg later USR, Line Control and Status register ), 2 
and 3. , .. .... . . . 
TheUSR is a sta'tus register only, it co'ntains 'control flags 

., !or the> UNIBt)'Sinput and receiveda t~\,groupo:fregis.te,rs ••.. ' 
Le.$ . r;-egiSitersl,2and 3 are the bottom of' a . 64x24bit .silo 
useq .. , to,PqSS control and transmit d,i1::a from UNIBUS to .the 
M~9i~gontt6~~er~ . 

~he Recei"reti Data registers are two a-bit registers' and ,are 
the inputs to' a 64 x 16 bit· silo . used .. for' passage of 
VTIXX';'EA/EB'received characters from microcOntroller to 
UNIBUS. 
The output of the silo is the RBUF reg ister as seen by the 
UNIBUS.' 

The Transmit Control Register is a single a~bit register used 
by the microcontroller to enable or disable requestS made by 
the. transmit control. logic for transmit characters from the 
UNI:6US. This register is used by the microcontroller to 
suppress the flow of outward data (TX) to the remote 
terminals via the co.mposite link, i.e. XON XOFF~ 

The Modem' Status group consists ,of two a-bit write only 
registers. .... These connect directly to the UNIBUS (CarTier 
Ring.} ~egister;. These reg isters exist. only for DZII-A 
comp~tibUity.At. microcorttroller initialisation they are 
cleared to zero and thus read as zero by the UNIBUS •. 
During UNIBUS maintenance mode, any write to the DTRregister 
will be ~opied to both the ring and carrier registers. 
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'l'he fifth group is the maintenance group and consists of two 
8-bit registers. 
The fi rst is a read onl y a-bit swi tch reg ister • This 
register is used to set the composi.te port timing requirement 
(4 bi ts) j..e. internal/ e.xternal time and baud rate. 
The second function of the MSR is that of microdiagnostic 
control. (4 bits) This function enables the continuous 
operation of selected tests dur ing microdiagnostic mode. 
The second maintenance register is an 8-bit write only LED 
status display. During operation the LEDs are used to 
indicate microcontroller heart beat and composite port 
status. 

4.4.3.6 Composite Port Controller 

The composite port controller consists of two dev'ices, a 
programmable DMAcontroller(8237-2) and a HDLC communication 
protocol controller (8273). These devices connect to the 
microprocessor control bus and enable the reception and 
transmi ssion of composi te data under direct memory access 
(DMA) control. 
The DMA contro.ller enables the transfer of data between 
scratch RAM and HDLC controller on demand from the HD.LC 
controller. The HDLC controller maintains the composite data 
1 ink, by support ing ,much of· the X.25 level 2 protocol 
requi rement such as flag detection, CRC generation and 
checking ,and frame address recognition. 

i.! 

q. 
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4.5 UNIBUS INTERFACE DETAILED DESCRIPTION 

4.5.1· Address Selection Logic 

The switch~sand resistor network. (shown at the left of sheet 
2) prQvidea reierence voltage to be u,sed by the voltage 
60mparators. These voltages are compared with UNIBUS address 
bi tSA03through A12. When a switch is open, a high-level 
vol tage is compared to the incoming address bit; when a· 
switch is closed, a low-level voltage is compared. The 
output of the vol tage comparators are wire-ANDed to provide a 
signal output that is at a high level when the device is 
selected. This only happens when the vol tages on all three 
voltag~comparators match; otherwise, the output remains low 
and the device will not respond. For example, if BUS .A03 
t.hrough, BUS A10 are ata high level and BUS All.and BUS.A12 
are at a low level, a match only occurs if switches 1 through 
8. are closed and switches 9 and 10 are open. From the 
voltage comparator circuitry, the output is inverted and used 
by the device response logic and the register select and 
control10g ic. 

The device r~sponse logic provides a delay to slave sync to 
allow fQt decoding and strobing data. 
All DZSII-EA UNIBUS· load signals are. decoded by the ROM 
oecoder E78. 
All l,JNIBUS register enable signals (UNIBUS Read) are decoded 
by the 2 to 4. decode Ea5. 

4.5.2 Receiver Interrupt Control 

'l'he receiver interrupt signals the processor when the 
DZSll-EA receives a character from the terminal and stores 
the character in the RBUF (silo buffer). After processing by 
the microcontroller, the character is loaded into the silo, 
and CSR bit 07 (ROONE) is set; ROONE causes generation of the 
RINT signal. RINT is fed to the receiver interrupt logic and 
the BR Signal is transmitted to the pr~cessor via the UNIBUS 
atpr ior i ty level 5. When the processor status goes below 
1 eve15, a BG5 signal is routed through the prior i tyinsert 
(on the OZSll-EA module) to the BG IN input of the receiver 
interrupt chip, causing generation of MASTER, BUS SACK, and 
BUS BBSY. The MASTER signal is inverted and gated to create 
BUS INTR for transmission to the UNIBUS. The receiver 
interrupt is also caused by silo alarm. INTR is created to 
s.trobe the vector address to the UNIBUS from the output data 
transceivers. 
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4.5.3 Transmitter Interrupt Control 

The transmitter interrupt occurs when the DZSII-EA is engaged 
in character transmission and the processor must· be 
interrupted to request additional d.ata for transmission. The 
interrupt sequence beg ins wi th assertion of TRDY wi th TIE 
set, which generates the TINT pulse. TRDY is the result of 
the line being enabled ano the microcontroller being able to 
accept a chara.cter for that line. The TINT signal begins the 
processor interrupt dialogue via the UNIBUS. ~he 
transmitter interrupt priority is less than that of the 
receiver; therefore, bus grants are received only when a 
receiver interrupt is not in process. The transmitter 
interrupt logic causes generation of the same signals as the 
receiver logic, including strobing the vector address; 
however, the transmitter vector is located two words after 
the receiver vector. For example I a l"eceiver vector of· 300 
automaticaily places the transmitter vector at 304. 

4.5.4 Data Transceivers 

The data transceivers allow data to flow directly to and from 
the UNIBUS. Line BUS D (15: 00) converts information and 
control data on the UNIBUS to correct levels used by the 
DZSll-EAand are sent to the device reg i sters by way of the 
bidirectional line TS BUS (15:00). 

4~5.5 Receiver Control Logic 

The receiver control logic consists ofa 64 x 16 bit silo and 
alarm counter. 
Load ing of the 
while unloading 
reg ister. The 
asyncl)ronous. 

silo is controlled by the microcontroller 
is controlled by the UNIBUS via the. RBUF 
l?ading and unloading of the silo is 

The receive silo alarm consists of a 4 bit counter, that sets 
an alarm. flag. at the count of 16 ent.r ies into the silo. The 
counter is incremented each time the microcontroller wr i tes 
an entry to the silo and is cleared to zero each time the 
UNIBUS reads RBUF. 
Refer to Section 3 for UNIBUS programming requirement and 
Section 4.4.8 for the microcontroller programming 
requirements. 

r 

( 
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4.5.6 Transmit Control Logic 

The transmi t control log ic is located on sheet 7 of the 
DZSII-EAp~int set. 

The 4 bit counter E90 is clocked by CLOCK B H which is 
sourced from the microcontroller programmable clock. . The 
three least Significant outputs of the 4 bifcounter form the 
tral1smi t request line number XMITLINE SELA: C and can be read 
by the UNIBUS as bits 8: 10 respec ti vel y v ia the DZ Sll-EAs 
CSR. In addition to connecting to the CSR, ,the three bits 
connect to the select inputs of two 8 to 1 multiplexers E7S 
and E89. 
The inputs to multiplexer E7S. are themicrocontroller 
transmit enable bits ,one for each of the 8 lines,' and are 
sourced from the microcontroller TER register on sheet 9. 
The inputs to multiplexer Ea9 are the UNIBUS transmit enable 
bits, one for each 9f the 8 lines~ and are sourced from 
UNIBUS transmit enable register, sheet 4. 

The 4 bit counter, E90 continuously scans each of the 8 lines 
at the clock B rate, testing for a condition where both 
UNIBUS and microcontroller have enabled transmission on a 
lin.e. " If a. match is found, the XMIT Ready flag (EllS-S),is 
set, . and the .enable flag (EllS-9) is reset.. At this point 
the ,4 bit counter E90 is disabled, scanning halts, and the 
UNIBlJS transmit ready flag is set (bit 15 CSR). 

The transmit control logic remains in the request state until 
one of 4 events occurs, they are:-

• A Transmit character is loaded by the UNIBUS into 
the DZSll-EA 

• The UNIBUS lowers (Resets) it's transmit enable 
bit for the line with the active transmit request. 

• The Master scan enable bit is reset. 

• The DZSll~EA is reset. 

Loadin9 of a transmit character into the TBUF by the UNIBUS, 
asserts the signal LD XMIT BUF L, clears the XMIT READY flag, 
sets the enable flag and re-enables the 4 bit scanner. 
The transmit character loaded by the UNIBUS is written to the 
Les silo for transfer to the microcontroller. 
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The UNIBUS may terminate a transmit request without 
transmitting a character~ This is accomplished by resetting 
the UNIBUS transmit enable bit for the respective line. This 
will cause a High to Low transi tion on the input of the NAND 
gate El12-2, will generate a pulse at El12-6 and reset the 
XMIT ready flag, set the enable flag and restart the scanner. 

The rema ining two transmi t request 
device reset and/or resetting master 
both events will cause the transmi t 
however, the enable flag will remain 
transmit requests will be detected. 

termination events are 
scan enable. Ei ther or 
request flag to reset, 
reset and so no further 

The one remaining controlling event or rather 
event is the assertion of LCS ALARM (0)H. 

suppression 

The signal asserts when an alarm condition of 16 entries has 
been reached in the line control and status silo (LCS). 
The event suppresses all requests for transmi t characters 
until the alarm is reset thus avoiding an overflow of 
transmit characters in the LCS silo. 

4.5.7 UNIBUS Registers 

The DZSll-EA uses four device registers in a manner that 
yields six uniquely accessible registers, each having a 
l6-bit word capacity. The six discrete registers temporarily 
store input/output data, establish DZSll-EA operating status, 
and moni tor control signal cond i tioning. Depend ing on the 
funct ion of the register, some are accessible in bytes or 
words i others are restr icted to word-onl y operations. Si nce 
reg i ster s can be read or wr i t ten into, the sel ect ion 0 f 
ei ther a read or wr i te operat·ion allows two of the device 
registers to function as four independent registers. 

The subsequent paragraphs descr ibe the operation of each 
DZSIl-EA UNIBUS register. Refer to Chapter 3 of this manual 
for additional information regarding register bit 
assignments, bit functions, and programming techniques. 
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4.5.7.1 UNIBUS Control and Status Register 

The control. and .stat.us reg ister (CSR) compr ises two 74LS175 
chi ps. Add i t ional gates are used to control the reg i ster and 
generate signals that are CSR bits but are not stored in the 
74 LS 175 . chips. The UNIBUS. 1 ines ,after routing through the 
bus transceivers, direct the operation of the DZS1l-EA in 
acco .. rdance with the PDP..., 1 1 system requirements. Bits 
(~3:06), 12 and 14 are stored in the CSR chips since they are 
read or wri tebi ts. The CSR is controll e.d by LD HCSR, LD 
~CSRsignals from the address selection logic. These signals 
are gated within the address decoder to yield selection of 
the upper (HCSR) or lower (LCSR) portions of the register. 
The HINT and TINT signals are produced by the outputs of the 
CSRand other logic that receive signals required .. to generate 
receiver and· transmitter interrupt commands. The .. CSR is 
reset by a RESET L pul se to the CLR input of the chi ps. 
Several bits (00, 01., 02, and 11) are not used and have no 
effect on DZSll-EA operation. 

4.5.7.2 UNIBUS Receiver Buffer 

The receiver buffer (RBUF) is a read-only register that 
conta ins the received character (lower byte), the receiver 
line number (bits 08-10), and four character-condition 
signals relatirig to errors in reception (bits 12-15). Bit 11 
is not used in the RBUF. The RBUF read command is generated 
in the address select logic. The RD RBUF signal is inverted 
and fed to the receiver control logic to cause thefi rst·- in 
character of the silo to be read from the "bottom" (RBUF) of 
the silo. The trailing edge of the RD RBUF €ommand causes a 
SHO H signal to be sent to the silo to shift the next 
character down through the l6-character positions. 
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4.5.7.3 UNIBUS Line Parameter Register 

The line parameter register (LPR) is a write-only segment of 
device register 2. The LPR is a pseudo register, that is, it 
doe.s not physically exist within the DZSll-EA hardware. All 
wr.ite operations to the LPR register address are written to 
the LCS silo for transfer to the microcontroller. .. The 
microcontroller maintains an LPR ~egister for each of the 8 
commuilication channel s. On detection of change of LPR or 
following initialisation, the LPR data is transmitted via 
thecomposi te communication link to the remote VTIXX-EA,. 
enabling re-initialisation of UART parameters. 
The LPR contains various line parameters such as line number, 
character length ,stop code, parity, DZSll-EA asynchronous 
port baud rate, and a receive enable bit. ' 

4.5.7.4 UNIBUS Transmit Control Register 

The transmit control register (TCR) is a read/write register 
that. comprises two 8542 read write 4-bit registers and one 8 
bit 74LS299 read write·· register. 
The two 8542 reg i sters are uSed for the low byte and contain 
the line ttansmission enable bits. 
The 8 bit 74LS299 is written from the high byte and is the 
data terminal ready bits DTR. Writing to the DTR register 
will cause a parallel entry of identical data to the LCS 
silo •.. The microcontroll er transmits this information to the 
remote VTIXX-EA on·· change. The 74LS299 8 bi t· reg ister . is 
included fnhardware too because it is a Read/Write register 
and thus enabling OZll-A compatibility. 

( 
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4~5.7.5UNIBUS,Modem,Status Register 

The modem status 'register' (MSR) is a read only segment of 
dE!v:i~e register 6. The MSR is updated by the microcontr.oller 
an~; reJl,ects the status of the carrier and ringsigl'Hils' of 
t~e:-.remote asynchronous ' port. ,'.,,' , . 
The ." reg {stet is dynamic in that it represents the~urrent 
statE! of the carrier and ring lines. These lines must be 
c6rttinuously monitored, as transitions 6n them do not cause 
interrupts. 

4.5.7.6 UNIBtiS Transmit Data Register 

The transmit data register (TOR) is a wt'ite~only segment of 
device register 6. The TOR register is a pseudo register, 
that is, it does not physically exi stwi thin the OZSll-EA 
hardware. All write oper'ations t,o the TDR are written 
directly to the LCS silo for transfer to the microcontroller. 
The data is then transmitted to the remote VTIXX--EA via the 
compost te data I ink. ' 

The 'low byte of this register contains the transmit 
character, the high byte contains the break registers. 
Setting of a break bit will cause the respective asynchronous 
port "at the VTIXX-EA to be placed into a break, condi tion 
(space condition). ' 
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4.6 MICROtONTROLLER DETAILED DESCRIPTION 

The DZSll-EA has an 8085 microprocessor at the heart of its 
intelligence. The 8085 performs all the usual functions of a 
stored prog ram computer, fetching instructions and data from 
ROM and RAM and respond ing to serv ice requests from var ious 
devices in the system. 

4.6.1 8085 Microprocessor 

The 8085 (Figure 4-4 ) contains a set ofgener al and special 
purpose registers (the register array), timing and control 
logic which responds to machine code instructions, and an 
accumulator and ar i thmetic log ic uni t which per forms the 
computations associated with the microprocessor operation. 

::i 
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Most of the pins on the 8085 are tristate data and address 
lines. The following is a list of 8085 pins with 
descriptions. 

Pin 

21: 21 

12:19 

30 

29 
33 
34 

32 

Table 4-1 8085 Pin Descriptions 

Symbol 

A8-A15 

AD0:7 

AI,.E 

50 
51 
IO/M 

RD 

~unction 

Address Bus: The most s~gnif~cant8 
bits of the memory addr~ss or the 8 
bi ts of the I/O address, 3-stat~d 
during Hold and Halt modes and 
during Rf::SET. 

Multiplexed Address/Data Bus: 
Lower 8 bits of the memory address 
for I/O address) appear on· the bus 
during the first clock cycle (T 
sta tel of a machine cycle. It then 
becomes the data bus d ur ing the 
second and third clock cycles. 

Address Latch Enable: It occurs 
during the first· clock state of a 
machine cycle and latches the low 
order address bits into the 74LS373 
address latch. Tbe fall ing edge of 
ALE is set to guarantee setup and 
hold times for the address 
inform~tion~ ALE is never 3-stated~ 

Machine cycle status: 
See Section 4.6.2 

READ control: A low level on RD 
indicates the selected memory or I/O 
device is to be read and that the 
Data Bus is available for the data 
transfer, 3-stated dur ing Hold and 
Halt modes and dur ing RESET. 

( 
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Pin 

31 

35 

39 

38 
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Table 4-1 8085 Pin descriptions cont: 

Symbol 

WR 

READY 

HOLD 

HLDA 

Function 

WRITE control: A low 1 evel onWR 
indicates the data on the .Data Bus 
is to be written into the selected 
memory or I/O location. Data is set 
up at the· trailing edge of WR. 
3-stated dur ingHold~nd Halt modes 
and during RESET. 

If READY is high during a read or 
write cycle, i.t indicates that the 
memory or per ipheral is ready to 
send or receive data. If READY is 
low, the CPU will wait an integral 
number of clock. cycles for READY to 
go high before completing the read 
orwr i tecycle. 
Ready is permanently set high. 

HOLD indicates that the DMA 
controller is requesting the use of 
the address and data btises. The 
CPU, upon receiving the hold 
request, will relinquish the use of 
the bus at the completion of the 
current bus transfer. Internal 
processing can continue. The 
processor can regain the bus only 
after the HOLD is removed. When the 
HOLD is acknowledged, the Address, 
Data, RD, WR, and IO/M lines are 
3-stated. 

HOLD ACKNOWLEDGE: Indicates that 
the CPU has received the HOLD 
request and that it will rel inqui sh 
the bus in· the next cloc k cycle. 
H.LDA goes low after the Hold request 
is removed. The CPO takes the bus 
one half clock cycle afterHLDA goes 
low. 
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8 
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Table 4-1 8985 Pin Descriptions cont: 

Symbol 

INTR 

INTA 

RST 5.5 
RST 6.S 
RST 7.5 

TRAP 

Function 

INTERRUPT REQUEST: is used as a 
general· purpose interrupt. It is 
sampled only during the next to the 
last clock cycle· of an instruction 
and during Hold and Halt states. If 
it is active, the Program Counter 
(PC) will be inhibited from 
incrementing and an INTA will b. 
issued. During this cycle a RESTART 
instruction is inserted to jump to 
the interrupt service routine. The 
INTR is enabl ed and d i sabl ed by 
software. It is disabled by Reset 
and immediately after an interrupt 
is accepted. 

INTERRUPT ACKNOWLEDGE: Is used 
instead of (and has the same timing 
as) RD dur ing the instruction· cycl. 
after an INTR is accepted. . It can 
be used to activate the 81LS97. 

RESTART INTERRUPTS: These 
three inputs have the same 
timing as INTR except they 
cause an internal RESTART to be 
automatically inserted. 

The pr ior i ty of these interr upts is 
ordered as shown in Table 4-4. These 
interrupts have a higher priority 
than INTR. In addition, they may be 
individually masked· out tising· the 
SIM instruction. 

Trap interrupt is a nonmaskable 
RESTART interrupt. It is recognised 
at the same time as INTR or RST 
5.5-7.5. It is un-a ffected by any 
mask or interrupt Enable. It has 
the highest priority of any 
interrupt. 
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Pin 

3G 

3 

1 
.2 

37 

s· 

4 

4~ 
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Table 4-1 8~85 Pin Descriptio~. cont: 

Symbol 

RESET IN 

RESET OUT 

XI,X2, . 

CLI< 

SID 

SOD 

.Vce 

GND' 

Function 

Sets the Program Counter to zero and 
[e.sets the InterruPt. Enable an4 HLDA 
flip-flops.' The data and address 
buses ~ndthe cO.ntrolli.nes. are 
3.-'.statedduring RESET" and .becau~e 
6f th~ asyn~hronous nature of RESET, 
the processor's Internal registers 
and .flags. may be altered by RESET 
withunpredicta.ble .. results •. RESET 
IN . is a Schm i t t':"tr igger ed input, 
allowing. conn~c~ion to an. R-C 
networ k for power-on RESET. del ay~ 
Th~ CPU Is held in the reset 
condition as 1'ong as RESET IN is 
appl ied. 

Indicates CPU is. being tese~. 
Is used as a system reset. The 
signal is. synchronised to the 
processor clock' and lasts an 
integralnumqero! clockpe.r iods .• , 

Xl and X2 arec.cmnected toa 6.144 
MHZ crystal, to drive the internal 
cloc k genera tor.' The input 
frequency is .divided by 2 to give 
the processor's internal ()peratlng 
frequency Qf3.~72 MHZ~ 

Clock' Output '. for use asa s y s t e m 
clock. The· period of the . clock is 
325 nano s~conds. 

Serial input data line. The data on 
this line is loaded into accumulator 
bit 7 wheneVer a RIM instruction is 
executed. 
This bit is not used. 

Serial output data line." The 0 utput 
SID is :set or reset as spec ffied by 
theSIM instruction. This bit is not 
used. 

+5 volt supply. 

Ground Reference. 
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4.6.2 Bus Timing 

The 808SA has a Multiplexed Data Bus.. ALE is used asa 
sttobe t6 sample the 10wer 8-bits of address on the Data Bus. 
Figure 4-Sshows an instruction fetch, memory read and I/O 
write cycle '(as would occur during processing of the OUT 
instruction) • Note that dur ing the I/O write and read cycle 
that the i/o port, address is copied on both the upper and 
lower half of the address. 

There are seven possible types of machine cycles. Which of 
these seven taKes place is defined by the status of ~he three 
status lines (IO/M, Sl,S0) and the three control signals 
(RD, WR, and IN'l'A). (See Table 4-2) .. 

A machine cycle normally donsists of three T states, with the 
e~ception of OPCODE FETCH~ which normally has either four or 
six T states (unless WAIT or HOLD states are forced by the 
receipt of READY or HOLD inputs). Any T state must be one of 
ten possibl estates. 

Table ,4-2 80SSA Machine tycle Chart 
'" "- ", 

MACHINE CYCLE STATUS CONTROL 

10/M Sl S0 RD WR INTA 
.. . ~ . 

OPCODE FETCH (OF) 0 1 1 0 1 1 

MEMORY READ (MR) 0 1 0 0 1 1 

MEMORY WRITE (MW) 0 0 1 1 0 1 

I/O READ (lOR) 1 1 0 0 1 1 
.: 

I/O WRITE (lOW) 1 0 1 1 0 1 

ACK. INTR (INA) 1 1 1 1 1 0 

BUS IDLE (Bl) : 0 1 0 1 1 1 

RST TRAP 1 1 1 1 1 1 

, HALT TS 0 0 TS TS 1 
,< ". , 

'r 

( 
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Figure 4-5 8085 Bus Timing 
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4.6.3 Microprocessor Memory 

The basic DZSII-EA contains 10K bytes of program PROM and 8K 
bytes of static RAM. (One byte = 8 bi ts) • 
The 10K bytes of PROM are configurable wi th 5 sockets 
enabling the insertion of 2716 devices. The first four 
sockets (E2 to E5) can be modified by changing wire link 
W1:W4 (see section 2.5.1) to accept 2732 (4K X 8) devices 
thus enabl ing a maximum of 16K bytes of PROM space. 
The RAM is sixteen lK X 4 Ies. arranged in pairs. The 
microprocessor can address up to 64K memory locations. 

4.6.3.1 Memory Decoding 

PROM addressing space is from 0 to 16K. When IOMH is 
asserted and MEM REQ H is asserted the memory decoder is 
enabled. The AND condition of IOMH, not EXT MEM Hand MEM 
REQ H assert E35-6 and enable the ROM decoder E6~ 
E6 pin 7 enables the 74LS138 RAM decoder which in turn 
decodes the RAM page. from 16K to 24K in lK increments. 
The signal EXT MEM L connects to the option port J2 and is 
us~d by option to overlay or disable memory locations by the 
assertion of this signal. 

4.6.4 Microprocessor Memory I/O Map 

The I/O page is mapped to its own I/O page in addition to 
be ing mapped into the top 32K of the memQry page. Thi s 
enables I/O devices to be addressed via the standard I/O page 
using the IN and OUT instructions or via the memory page 
using memory reference instructions, example MOV r, M. This 
mapping procedure enables the following I/O manipulations. 



t, 

( 

0, 

( 

Via I/O page 

IN 
OU,T. 

,Vi~' n'lemorypage 

Move r, M 
'Move M, r 
MVI M 

. LHLP 
SHLD 
ADDM 
ANAM 

.LDAi 
STA 

;read I/O register 
;lo~d I/O register 

;move memory t'~reg lster ". 
;move registertomemo:ry 
;move immediate memory 
;load Hand L direct 

.. ;store Hand Ldirect 
;add memory toA 
land memory with A 
;load A direct 
;store A direct 

" . . 
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Table. 4:"3 lists the I/O address. assignments ..•. for ··both the 
memot'y and I/O page. 
Table 4-~ lists the I/O interrupt vectors. 

Table 4-3 Microcontroller ,Address Assignment'~ 

D4;t"lce Type I/O, Page M~ntory J?age 

.. 
pM~·O~ 2 3 7:7 5 ) RD/WR HEX 80 HEX 8000 
COMM.(8273) , RD/WR A0 HEX A000 HEX. 
CLK (8253"';5) RD!WR CO HEX . C000 HEX 

PIE 0 (8255-5) 
- LCS 1 RD C4 HEX C004 HEX 
- LCS 2 RD C5 HEX C005 HEX 
-.LCS 3 RD C6 HEX C006 HEX 
- PIE 0 CONTROL RD/WR C7 HEX C007 HEX 

PIE'l , (8255-5) 
- MSR RD C8 HEX t00S HEX 
- TER -WR C9 HEX . C0.09 HEX 

. ". 

. - USR RD CA HEX C00A HEX 
- PIE 1 CONTROL RD/WR CB HEX C00B .HEX 

RI.NG WR CC HEX '. C00C HEX 
CARRIER WR CD HEX COOD HEX 
STATUS' WR CE flEX COOE HEX 
RECEIVE SILO 0 WR C4 HEX C010 HEX 
RECEIVE SILO 1 WR C5 HEX C0ll HEX 
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Table 4-4 Microcontroller Vector Addresses 

INTR PRIORITY VECTOR DEVICE 

TRAP 1 24H NOT USED 
RST 7.5 2 3CH REAL TIME CLOCK 
RST 6.5 3 34H X.25 RECEIVE 
RST 5.5 4 2CH X.25 TRANSMIT 
Rs'r 7:1 5 NOT USED 
RST 0 5 00H RESET 

4.6.5 I/O Decoding 

As mentioned in Section 4.6.4, I/O devices can be addressed 
via· the I/O page using the In and OUT instruction or via the 
memory page using memory reference instruction. The latter 
enables double byte operations e.g. LDLD and SHLD. 
Thel/O decoder consists of a ROM decoder E76 and the 74LS139 
decoder E85 (sheet 11). The 7 4LSl39 decoder E85 is enabled 
by the negation of address bit 15 (32K to 64K) and selects 
the DMA controller, communication controller, and the ROM 
decoder E76 which decodes the UNIBUS I/O select line. 

4.6.6 Interrupt Vectors 

The 8085A has 5 interrupt inputs: INTR, RST 5.5, RST 6.5, RST 
7.5, and TRAP. Each of the three RESTART inputs, 5.5,6.5, 
and 7.5, has a programmable mask. lNTR and TRAP are not 
used. Resta.rt 7.5 is connected to CLOCK CH and is the 
microcontrollers real time clock. RESTART 6.5 is composite 
port receiver interrupt and RESTART 5.5 is the composite port 
transmit interrupt. 

The three maskable interrupts cause the internal execution of 
RESTART (saving the program counter in the stack and 
branching to the RESTART address) if the interrupts are 
enabled and if the. interrupt mask is not set. 

There are two different types of inputs in the restart 
interrupts. RST 5.5 and RST 6.5 are high level-sensitive 
like INTRand are recognized with the same timing as INTR. 
RST 7.5 is rising edge-sensitive. 
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For '. RST 7.5, only a pul se is. required to set an internal 
f1 ip-flop which generates the internal' interrupt request. 
The RST 7.. 5 request flip-flop remains set until .. the . request 
~sserviced. Then it is. reset automatically. This flip-flop 
may also' be reSet by using the SIM instruction or by issuing 
a RESET I~ to the 8085A. The RST7.5int~rnal flip-flop .will 
be set bya pulse on the RST 7.5 pin even when the RS'l' 7.5' 
ll[1t:err upt is masked out.' . 

The:,' status of the three RSTinterrupt rq,asks 'can only be 
a~fe(;::ted,l:>yth~ S~M instruction and RESET, IN .. 
.' ' " . " 

~heinterrupt's are, arranged in a fixed pr ior tty that 
det'~l:mineSWhich interrupt is to be recogni zed if more than 
ope,;i.s.pendingas follows: . TRAP ,.... hi.ghe~t priority" RST 
7.5". R,ST 6.5, RST 5.5, INTR - lowest priority. This priority 
sCheme does not take into account the pr ioti ty of a' routine 
that was started bya higher priority interrupt. RST .5,.5 can 
interrupt a RST' 7.5 routine if the interrupts are re:"'enabled 
before the end of the RS'l' 7 .,5 routine. . 

Ii, ;', .. ". ' 

Mlcrpcontroller Clock 

Arl.825~-5 pro'grammable. internal timer' is used by,the 
m~qrocon~t'Ql+er to provide a real time clock 1n addi tionto 
two other :: timing . functions., The 8253-5 , .... ,h~s an assigned 
mJcrocontroller bus address as specified by Table 4-3. Clock 
A" is used "'by the composite port controller for baud rate 
1;:imi~g, clock .Bis used for the UNIBU$ transmit.·contrgl logic 
tfming.andc:lock C is used as. themicrqcontrollerr.eal time' 
clock.. . 

At pO'werupthe microprocessor initial isesthe 8253-5 for' the 
desired mode of operation which incl udes, output type, and 
signal frequency. . 
Both A and B clock are initialised into mode 3~ (square wave 
output) • The frequency of clock A is set to the composi te 
port baud rate which is defined by the modeswi tch register. 
Clo.ck B drives the transmit control scanner (57) and. thus 
controls the rate at which transm.it. char,acters are requested 
from' the UNIBUS. Transmi t characters are only requested as 
fast as they can be transferred v ia the composi te port, and 
soclockB frequency is set relative to CLOCK A the composite 
port baud rate • . ' 
Table 4-4 lists frequency of clocks A and Bagainst composite 
port baud rate. 

Followin'gsystem initialisation, clock' C is initialised into 
mode 2, (Rate genera tor) • In this mode, clock C prov ides a 
'lowgoingedge . on the RST 7.5 input of the 8085 at 4.00 milli· 
second inteJ;vals. The microcode uses this signal as a means 
of measur i.og the' passage of .time. 
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Table 4-5 Clock A and B Frequency Settings 

CLOCK A CLOCK B COMPOSITE PORT 

··FREQ PERIOD FREQ PERIOD BAUD RATE 
HZ MICRO S HZ MICRO S 

1200 833.3 2400 416.6 1200 BAUD 
2400 416.6 4.800 208.3 2400 BAUD· 
4800 208.3 9600 104.2 4800 BAUD 
9600 104.2 19200 52.1 9600 BAUD 

19200 52.1 38400 26.0 19200 BAUD 

4.6.7.1 Clock Operational Description 

The complete funetional definition of the8253~5 is 
programmed by the microprocessor. A set of control words 
.ust be sent out by the CPU to initialise each counter of the 
8253 wi th the desi red MODE and quanti ty information. These 
control words program the MODE. 

All couhter modes are programmed by the microprocessor using 
I/O operations on the Control Word Reg ister (address C3 HEX). 
Table 4-5 details the control word format. 

<-, 
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Table 4-6 8253 Control Word F~rmat 

Bit Name 

7:6 SCI: SC0 

5:4 ,RL1:RLI2J 

. 3:21 1 M.2:M1 : MI2J . 

0 . BCD 

Meaning 

Used to select counter. 

, 
SCI SC0 Me.aning 

.. ' 

0 ··0 . Counter 0 
0 1 'Counter 1 
1 0 Counter 2 
l' 1 Illegal 

Read/1oad'se1ectbits 

RLI 

o 
o 
1 
1 

RL0 

o 
l' 
0·· 
1 

M~arlfng .... 

Counte.r Latch ..... 
Read/load 'MS 'Byte 
Read/load LS Byte 
Read/load LSB/MSB 

: . 

SelectCoun~ ~ode 

M2 Ml M.0 Meaning 

0 0 0 Mode .0 (Not used) 
0 0 1 Mode 1 (Not used) 
0 .1 111 .Rate generator ~ 
111 1· 1 Square waye gen. 
111 111 111 Mode 4 (Not used) 
1 111 1 Mode 5 (l'Jo t used) 

Used to select mode of counting 
0 = Binary counte.r 
1 = B.C.D. counter. (4 DECADES) 



'l'he count tegister is not loaded until the count value is 
written (one or two bytes, depending on the mode selected by 
the RL bits), followed by a rising edge and a falling edge of 
the clock. Any read of the counter pr ior to that fall ing 
clock edge may yield invalid data. 

MODE 2: Rate Generator. Divide by N counter. The output will 
be low for one per iod of the input clock. The per iod from 
one output pulse to the next equals the number of input 
counts in the count register. If the count register is 
reloaded between output pulses the present period will not be 
affected, but the subsequent period will reflect the new 
val Lie. 

MODE 3: Square Wave Rate Generator. Similar to MODE 2 except 
that the output will remain high until one half of the count 
has been completed (for even numbers) and go low for the 
other half of the count. This is accomplished by 
decrementing the counter by two on the fall ing edge of each 
clock pulse. When the counter reaches terminal count , the 
state of the output is changed and the counter is reloaded 
with the full count and the whole process is repeated. 

If the count is odd. and the output is high, the fi r st cl oc k 
pulse (after the count is loaded) decrements the count by 1. 
Subsequent clock pulses decrement the clock by 2. After 
timeout, the output goes low and the full count is reloaded. 
The first clock pulse (following the reload) decrements the 
counter by 3. Subsequent clock pulses decrement the count by 
2 until timeout. Then the whole process is repeated. In 
this way, if the co unt is odd, the 0 utput will be high for 
(N+I)/2 counts and low for (N-l)/2 counts. 
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4.7 COMPOSITE PORT COMMUNICATION CONTROLLER 
. .. 

The· composite. port communication controller is a DMA X.2.5 
commun ic'a t ion con t.roll er consist i ng ofa 8237-5DMA 
controller, and 'an 8237 HDLC controlle.r. Microcontroller bus 
address. £.o,r the. devices are listed in section 4.6.4., Table 
4-3~ . 

4.7.;1 .' .' OMA Con;roller .' 

Th~·.i237. con:tairis 3.44 bits of in1;ernal memory in the form of 
regi sters. Tabl e 4-.6 1 i sts the regi ste.r names and" shows the 
si:z;e.6f~ach. '. A detailed description' of the registers and 
theJ~ ;fun~tions can be found under .B,egister Description. 

""" 

Table 4-7 8237 Internal Reg ister,s' 

.' 

Name ··size Number. 

B~se AcMress 
, 

bits ,Registers 16 4 
t3ase ,WorCi Count Reg i sters l~ b~ts. 4 
Current Address Reg isters 16 bits 4 
Current W()rd Count Reg i sters 16 bits 4 
Temporar.y: Adejress Reg ister 16 bits 1 

I Tempo.rary Word 'Count Register 16 bits 1 
". Status Register .'. 8 . bits 1 
• ··.Command Register'. 8 bi,ts 1 

TEUllpor a r y Regi s t e r 8 bits 1 .' 

'Mode Registers 6 bits 4 
Mask Registe.r· 4 bits 1 
Request Reg i star 4 bits l' 

The following is a list of.8237-2 pins and definitions. 

CLK (Clock, Input) 
This input controls. the internal operations of the 8237 and 
its rate ·of data transfers. This pin is driven at 3.1372 MHZ. 

CS (Chip Select,Input) 
Chip Select is an active low input used to select the 8237 as 
an I/O. dev ice dur ing the Idle cycle. . This· allows CPU 
communication on the data bus. 
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RESET (Reset, Input) 
Reset is an asynchronous active high input which cl ear s the 
Command, Status, Request and Temporary registers. It also 
clears the first/last flip/flop and sets the Mask register. 
Following a Reset the device is in the Idle cycle. 

READY (Ready, Input) 
Ready is an input normally used to extend the memory read and 
wr i te pul ses from the 8237 to accommodate slow memor ies or 
I/O peripheral devices. 

HLDA (Hold Acknowledge,Input) 
The active high Hold Acknowledge from the CPU indicates that 
control of the system bus has been relinquished. 

DREQ0-DREQ3 (DMA Request,Input) 
The DMA Request lines are individual· asynchronous channel 
request inputs used by per ipheral circui ts to obtain DMA 
serv ice. In Fixed Pr ior i ty, DREQ0 has the highest pr ior i ty 
and DREQ3 has the lowest priority. A request is generated by 
activating the DREQ 1 ine of a channel. DACK will acknowledge 
the recognition of DREQ signal. Polarity of DREQ is 
programmable. Reset initialises these lines to active high. 
DREQ must be maintained until the corresponding DACK goes 
active. 

DB0-DB7 (Data Bus,Input/Output) 
The Data Bus lines are bidirectional three-state signals 
connected to the system data bus. The outputs are enabled in 
the condi t ion d ur ing the I/O Read to output the contents of 
an Address register, a Status register, the Temporary 
register or a Word Count register to the CPU. Theoutputs 
are disabled and the inputs are read during an I/O Write 
cycle when the CPU is programming the 8237 control reg i sters. 
During DMA cycles the most significant 8 bits of the address 
ate output onto the data bus to be strobed into an external 
latch by ABSTB. In memory-to-memory operations, data from 
the memory comes into the 8237 on the data bus dur ing the 
read-from-memorytransfer. In the wr i te-to-memory transfer, 
the data bus outputs place the data into the new memory 
location. 
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lOR (I/O· Read, Iriput/output) 
1/0.; Read.' is, a bidirectional active low three-state line. In 
th~· Idle.c,Ycle; it is an input control signal.u.sedby the CPU 
tore~dthe,coritrol reg ister so' .In, the. Active cycl e,i t i san 
out.put. cClotrol signal used by the8237toaccess,.data from ~ 
peripheral during aDMA Write transfer. ' 

lOW <I/O Wrl te ,Input/Output) . ." ',. ." 
I/b Write is a bidirectional active low three-state· line. In 
the 'idle cycle, it is an iriput control sign~lusedby the CPU 
to load. information. into the 8237. In theActivecycl,e, it 
i.san qutputc.ontrol signal used by the 8237, to load .data to 
the peripheral during aDMARead trcmsfer.· . 

EOP " U:n:d 'of Pro. cess , Input/Output) 
EOPis an active low bidirectional signal... Information 
concerning. the completion of DMAserv ices is ava 11 able at the 
bi~ire~tion"l EOPpin. '. The 8.237 allows an ext.ernalsignal to 
termi .. nate .. an active DMA service. . This' is' acpompJ,isbed.by 
pUlling the EOP. input low wi thanexte;rnal EOPsignal. The 
82~7al$0 gene.ratesa pulse when the termJnal count (TC) tor 
any chanhel . is reached. This. generatesan'EOP 'sig'nal which 
is output through. the EOP Line. The reception of EQP, either 
internal or external, .will cause the 8237 to·· terminate the 
service, reset the. request, and., if Autoinitialise is 
enabled, to write th.e base registers to the. current registers 
of.thatchann.el. The mask bit. and TC bit in :the status word 
will beset, for' the currently .active· channel by EOP. unless 
the channel is programmed for Autoinitialise.Inthatca.se, 
the ma.sk bit remains clear. During memory-to-memory 
transfers, ". EOP will be .outputwhen the TC for channel ,1 
occurs. EOP chould be tied high with a pull-up resistor if 
it is not used to prevent erroneousend.ofprocess inputs. 

A0-A3 (Address, Input/Output) 
The fourl.eastsigni ficant address lines a.r ebid irectional 
thr.ee:-statesignals. In the Id.lecycle they are inputs and 
are used by the 8237 to add~ess. the control reg i~te.r to be 
l()ad:ed or read ~.' In the Active cycle . they are' outputs and 
provide the lower 4 bits of the output address •. 

A4-A7(Addr.ess,Outpu·e) 
Th •. four most significant address lin~$ 
outputs and prov ide 4 bi ts of address. 
enabled only during the DMA service. 

are three-state 
These 1 ines are 
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HRQ (Hold Request,Output) 
This is the Hold Request to the CPU and is used to request 
control of the system bus. If the corresponding mask bit is 
clear, the presence of any val id DREQ causes the 8237 to 
issue the HRQ. After HRQ goes active at least one clock 
cycle (TCY) must occur before HLDA goes active. 

DACK0-DACK3 (DMA Acknowledge, Output) 
DMA Acknowledge is used to notify the individual peripheralS 
when ()ne has been granted a DMA cycle. The sense of these 
lines is programmable. Reset initialises them to active low. 
This output enables the 8-bi t latch containing the upper 8 
address bits onto the system address bus. AEN can also be 
used to disable other system bus drivers during DMA 
transfers. AEN is active HIGH. 

ADSTB (Address Strobe, Output) 
The active high Address Strobe is used to strobe the upper 
address byte into an external latch. 

MEMR (Memory Read,Output) 
The Memory Read signal is an active low three-state output 
used to access data from the selected memory location during 
DMA Read or a memory-to-:-memory transfer. 

MEMW (Memory Write,Output) 
The Memory Write signal is an active low three-state output 
used to write data to the selected memory location during a 
DMA Write or a memory-to-memory transfer. 

4.7.1.1 DMA Operation 

The 8237 is designed to operate in two major cycles. These 
are called Idle and Active cycles. Each device cycle is made 
up of a number of states. The 8237 can assume seven separate 
states, each composed of one full clock period. State I (SI) 
is the inactive state. It is entered when the 8237 has no 
valid DMA requests pending. While in 81, the DMA controller 
is inactive but may be in the Program Condition, being 
programrnedby the processor. State 0 (SO) is the first state 
ofa DMA service. The 8237 has requested a hold but the 
processor has not yet returned an acknowledge. An 
acknowledge from the CPU will signal that transfer may begin. 
Sl, S2, S3 and 84 are the working states of the DMA service. 
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4~7.l.~ Idle Cycle 
, ' 

When no' channel is requesting service, the 8237 wi,ll enter 
the Idle'c'ycle and perform "sr" states. rnthiscycle the 
8237'will,sample the DREQ 1 ines every ,clock cycle to 
determ,ine if any channel'"is requesting' ,a DMA, service. ,The 
devi,c:e~il;Lalso sample ,CS, looking for' an aftempt by the 
microprocessor to write or read the internal registers of the 
8237. When CS is low, and BRQ is low, the 8237 enters the 
J?rogr aqtCondi t ion. The CPU can now establ i so, change or 
inspect the internal definition of the device by reading from 
or writ-ing" to the internal registers,~ "Addr,ess ;linesA0 ___ A3 
ar:einputsto the device and s~lect which registers will pe 
read or 'wrJ tten;,' The rOR and rOWl inesare 'used to ,sel ect 
an":t:imei;eads,ot writes. Due to the number ardsize otthe 
~nternal registers, an internal fl i p":,flop ,is used to generate 
an additional bit of address. This bit is used to determine' 
the upper or lower byte of ,the 16~bi t Addr~ss andWordCollnt 
registers.' ,The 'flip-flop is reset by Master Clear or Reset. 
A separate software command can also resetthis'flip":floP. 

Spec ia1 software commands can be executed by, the 8237 in the 
Program' Condi tion. ,The commands are decoded as sets of 
addresses with the CS and row. The commands do, n,ot make use, 
of' ,the ," data bus • Instructions include ,Clear F,irst/Last 
F:1, lp-flop, and' Master Clear. ' " 

4.7.1,.3 Active Cycle 

When the 8237 is in the Idle cycle ,and a channel requests a 
DMA serVic~r the device will output an BRQ to the 
microprocessor and enter the Acti vecycl e.' It is ,in this 
cycle that the DMA service will take place in the following 

, mode. 

The 8237 uses a Rotating Priority. The last channel to get 
serv ice becomes the lowest pr ior i ty channel wi th the other s 
rotating accordingly. 

Wi thRotating pr ior fty in a sing Ie cbi P DMi\.syste11l, any 
device requesting service is guaranteed to, be recognized' 
after, no more than three' higher priority services have 
oCQurrec:l. " 'l'ois prevents anyone channel from monopol ising 
thesyst.em. 
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4.7.1.4 Address Generation 

In order to reduce pin count, the 8237 multiplexes the eight 
higher· order address bits on the data lines. StateS1 is 
used to output the higher order address bits to the external 
latch (74LS37) . from which they are placed on the address bus. 
'I'he fall ing edge of Address Strobe (ADSTB) is used to· load 
these bits from the data lines to the latch. Address Enable 
(AENJ is used to enable >the bits onto the address bus through 
a . three-state enable. The lo.wer order address bi ts o· are 
output by the 8237 directly. 

During Block and Demand Transfer mode services, which include 
multiple transfers, the addresses generated will be 
sequential. For many transfers the data held in the external 
address latch will rema in the same. Thi s data need on1 y 
change when a carry or borrow from A7 to A8 takes. place .in 
the normal sequence of addresses. To save. time and speed 
transfers, the 8237 executes Sl states only when updating of 
A8-A15 in the latch is necessary. This means for long 
services, 51 states may occur only once every 256 transfers. 

4.7.1.5 Current Address Register 

Each channel has a 16-bit Current Address register. This 
register holds the. value of the address used during DMA 
transfers. The address is automatically i.ncremented or 
decremented after each transfer and the intermediate values 
of the address are stored in the Current Address register 
during the transfer. This register is written or read by the 
microprocessor in successive 8-bit bytes. 

4 ~7.1.6 Current· Word Reg ister 

Each channel. has a 16-bit Current Word Count register. This 
r,egister holds the number of transfe.rs to be performed. The 
word. count i.s decremented af·ter each transfer ~ The 
intermediate value of the word count is stored in the 
register during the transfer. When the value in the register 
goes to· zero, a TC will be generated. Thi s reg ister is 
loaded or read in successive 8-bit bytes by the 
microprocessor in the Program Condition. 

( 
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4.7,,1.7 ~a~e Address and Base Word Count Registers 

Each cll~nn~l has a pair of Base Address aDd Base Word Count 
registers. These 16-b'.it registers· store the original y~lue 
()£ theira~s()clated'c,urrent registers. During Autoinitiaiise 
.these values .. are used to restore the current registers to 
their original values.' The base registers are written 
simultaneously with their corresponding current register in 
8'"7bit .byt;~s in the Program Condition by the microprocessor. 
These registers cannot be read by the microprocessor. 

4 .7~i.s '.' Command Reg lster 
, • " " " ~ ". > 

Thls8-bi,tregistercontrols the operation of the 8237.' It 
'is . ptogramf!\ed. by the microprocessor in the Program Con<;H tion 
~Q4 Js cleared by Reset. . 
'.' ;: ", ' 

. , :, ,'. 
. . . 

4 .. 7~1.9 Mode Register 

Each channel has a 6-bit Mode register associated with it. 
When. the register is. being written toby the microprocessor 
lnthe . Program conc!i'ition, bits 0 and' 1 determine which 
channel.l\I1oge register .is to be written •. 

, ", '". 

4.7" 1.10 Reque st Register 
.. ' ',: . "" . 

The" 8237 "can r~spond to requests ~orDMA" service which are 
ini.:tiated by' software as well. as by a DREQ. . Each channel '. has 
a request .... bit associated with it in the 4-bitRequest 
register; "'These are non"':inaskable andsuqj ect to 
ptio'ritj;sationby the priority Encoder network. Each 
tegis~eibit is'· set or reset separately under software 
controlo'r; is cleared upon generation of aTC or external 
EO~.The entire register is cleared by. a Reset •.. To set or 
reset: a bit , the software loads the proper form of the data 
wQrd. 

4 .. 7 •. 1.11 Mas.k Reg lster 
.' . 

Each'channe,l has associated with it a maskbitwhic.h can be 
sett04isable the incoming DREQ. Each mask ,bit, is set ~hen 
its assoC;iated channel produces an EOP if thechannell.s not 
programmed for Autoinitialise. Each bit of the o4-:bit Mask 
register may also be set or cleared separately under software 

. control. The entire register is also set. by a Reset. This 
<;lis'ables all DMA requests until a clear Mask register 
ins,ttuction allows them to occur. The instruction to 
separateIy set or clear the mask bits. issimilar in'forrri to 
thatusedwlth the Request register~ 
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4.7.1.12 Status Register 

The Status regist~r is available to be read out of theSi37 
by the microprocessor. It conta ins informat ion about .the 
status of the devices at this point. This information 
includes. which channels have reached a terminal count and 
which channel s have pend ing DMA requests. Bi ts 0--3 are set 
every time TC is reached by that channel or an external EOP 
is applied." These bits are cleared upon Reset and on each 
Status Read. Bits 4-7 are set whenever the it corresponding· 
channel is requesting service. 

4.7.1.13 Temporary Register 

The Temporary register is used to hold data during 
memory~to-memory transfers. Following the completion of the 
transfers, the last word moved can be read by the 
microprocessor in the Program Condi tiona The Temporary 
register always contains the last byte transferred in the 
previous memory-to-memory operation~ unless cleared by a 
Reset. . 

;' 
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2 

3 

4 

5 

6 

7 
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Table 4-8 8237 Command Register Bit Definitions 

Meaning 

Memory to memory &nable/disable. 
When set enables memory to memory transfers. 
When reset disables memory to memory transfers. 

When set channel 0 current address will be held. 
~hen reset channel 0 current address will not be 
held. 
This bit is disabled when bit 0 is reset. 

When set enables controller. 
When reset disables controller. 

When set compresses the DMA bus timing. 
When reset enables normal DMA bus timing. 
This bit is disabled if memory to memory 
transfer (bit 0) is enabled. 

When set enables rotat'ing DMA priority. 
When reset enables fixed DMA priority. 

When set enables extended write pulse selection~ 
When reset enables late write selection. 

When set, makes DREQ pin active low. 
When reset, makes DREQ pin active high. 

When set, makes DACK pin active high. 
When reset, makes DACK pin active low. 



Bit 

13:1 

2:3 

4 

5 

6:7 

Bit 

0:1 

2 

3:7 

Table 4-9 8237 Mode Register Bit Definitions 

Meaning 

Channel Select Bit~ 

130 select 13 
131 select 1 
113 sel ect 2 
11 select 3 

Transfer Type 

130 Verify transfer 
131 Write transfer 
113 Read transfer 
11 Illegal 
Note, disabled if cascade mode selected. 

When set enables aut6initialisation. 
When reset disables autoinitialisation. 

When set, current address register decrements. 
When reset, current address register inc rements. 

Mode Select Bits. 

1313 Demand mode 
131 Single mode 
113 Block mode 
11 Cascade mode. 

Table 4-113 8237 Request Register Bit Definitions 

Meaning 

Channel Select 

1313 Channel 13 
131 Channel 1 
113 Channel 2 
11 Channel 3 

When set, will set request bit. 
When reset, will reset request bit. 

Not used. 

''i 
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( Table 4-11 8237 Mask Register Bit Definitions 

Bit Meaning 

0 When set will set channel 0 mask. 
When reset will clear channel o mask. 

1 When set will set channel 1 mask. 
When reset will clear channel 1 mask. 

2 When set will set channel· 2 mask. 
When reset will clear channel 2 mask. 

3 When set will set channel 3 mask. 
When reset will clear channel 3 mask. 

4:7 Not used. 

Table 4-12 8237 Status Register 

( 
Bit Meaning 

0:3 Terminal Count (TC) Indicator. 

0 - channel 0 
1 - channel 1 
2 - channel 2 
3 - channel 3 

4:7 Channel Request Indicator 
,\ 

0 channel 0 request -
1 - channel 1 request 
2 - channel 2 request 

t 3 - channel 3 request 

( 
" 
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4.7.1.14 Software Commands 

These are additional special so-ftware commands which can be 
executed in the Program Condition. They do not depend on any 
specific bit pattern on the data bus. The two softwar-e 
commands are: 

A3 A2 

1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 1 
1 1 
1 -I 
1 1 
1 1 
1 1 
1 1 

Clear First/Last Flip-Flop-: This command is executed 
prior to writing or reading new address or word coun.t 
information to the 8237. This initiaiises the 
flip';;'flop to a known state so that subsequent 
accesses to register contents by the microprocessor 
will address upper and - lower bytes in the corrrect 
sequence. 

Master Clear: This software instruction has the same 
effect as the hardware Reset. The Command, Status, 
Request, Temporary, and Internal First/Last Flip-Flop 
registers are cleared and the Mask register is set. 
The 8237 will enter the Idle cycle. 

Table 4-13 8237 Software Commands 

Signals Operation 

Al A" lOR lOW 

" " " 1 Read Status Register 

" " 1 " Write Command Register 

" 1 " 1 Illegal 

" 1 1 10 Write Request Reg ister 
1 10 " 1 Illegal 
1 " 1 " Write Single Mask Register Bit 

-I 1 10 1 Illegal 
1 1 1 " Write Mode Register 

" " " 1 Illegal 

" " 1 " C1e.ar Byte Pointer F1 ip/F1op 

" 1 " 1 Read Temporary Reg i ster 

" 1 1 " Master Clear 
1 " " 1 Illegal 
1 " 1 " Illegal 
1 1 " 1 Illegal 
1 1 i " Write All Mask Reg.ister Bits 

( 
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4.7.2 HDLC Controller 

The 8273 HDLC controller is a microcomputer peripheral device 
which supports the International Standards Organization (ISO) 
High Level Data Link Control (HDLC). This controller 
minimises CPU software by supporting a comprehensive 
frame-'level instruction set and by hardware implementation of 
the low level tasks associated with frame 
assembly/disass;embly and data integrity. The data 
transparency is achieved by using a zero-bit 
insertion/deletion technique. The frames are automatically 
checked .for errors during reception by verifying the Frame 
Check Sequence (FCS); the F'CS is automatically generated and 
appe~4ed before the final flag in transmit. The 8273 
recognizes and can generate flags (01111110), Abort Idle and 
GA (EOP) characters). 

The following isa functional description of each 8273 pin. 

Vce (40) 
+5V Supply 

GND (2(21) 
Ground 

RESET (4) 
A highsig.nal on this pin will force the 8273 to an idle 
state. The 8273 will remain idle until a command is issued 
by the CPU. The modem interface output signals are forced 
high. Reset must be true for a minimum of 10 TC'/. 

CS (24) 
The RD and WR inputs are enabled by the chip select input. 

DB -DB· (19-12) 
Th6 Da~a Bus 1i.nes are bidirectional three-state lines which 
interface with the system Data Bus. 

WR (1(21) 
The Write signal is used to .control the transfer of either a 
command or data from CPU to the 8273. 

RD (9) 
The Read signal is used to control the transfer of either a 
data byte or a status word from the 8273 to the CpU. 

TxINT·(2) 
The Transmitter interrupt signal indicates that the 
transmitter logic requires service. 
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RxINT (11) 
The Receiver Interrupt signal ind icates that the Receiver 
logic requires service. 

TxDRQ (6) 
Requests a transfer of data between memory and the 8273 for a 
transmit operation. 

RxRDQ (8) 
Requests a transfer of data between the 8273 and memory for a 
rec&ive operation. 

TxDACK (5) 
The Transmitter DMA acknowledge signal notifies the 8273 that 
the TxDMA cycle has been granted • 

RxDACK (7) 
The Receiver DMA acknowledge signal noti fies the 8273 that 
the RxDMA cycle has been granted. 

A1 -A (22-21) 
Tfies~ two lines are CPU Interface Register Select lines. 

TxD (29) 
Thi s line transmi ts the ser ial data to the communication 
channel. 

TxC (28) 
The transmitter clock is used to synchronise the transmit 
data. 

RxD (26) 
This line receives serial data from the communication 
channel. 

RxC (27) 
The Receiver Clock is used to synchronise the receive data. 

32X CLK (25) 
The 32X clock is used to provide clock recovery when an 
asynchronous modem is used. In loop configuration the loop 
station can run without an accurate IX clock by using hte 32X 
CLK in conjunction with the DPLL output. (This pin must be 
g ro und ed when no t used). 

DPLL (23) 
Digital Phase Locked Loop output can be tied to RxC and/or 
TxC when IX clock is not available. DPLL is used with 32X 
CLK. 

FLAG DET (1) 
Flag Detect signals that a flag (01111110) has been received 
by an active receiver. 
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RTS" (35) 
~equest to Send signals that· the 8.273 is ready to transmit 
data. 

CTS (30) 
CI.ar t6 Send signals that the modem is ready to accept data 
fro~ the 8273. 

co (31) 
Carrier.Detett signals that the line transmission has statted 
and the 8273 may beg in to sample data on RxD line. 

PA2- 4 (32-34) 
General purpose input ports. The logic levels on these lines 
can be Read by the CPU through· the Data Bus Buffer. 

PBr ':"4 (36-39) 
General purpose output ports. The CPU can wr i te these output. 
1 ines through Data Bus Buffer. 

CLK (3) 
A square wave TTL clock. 

;' ,: 

, .. " 
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4.7.2.1 CPU Interface 

The CPU utilises the CPU interface to specify commands and to 
transf~r data. It consists of seven registers addressed via 
CS, AI, A0, RD and WRsignals and two independent data 
registers for rece.ive data and transmit data. AI, A0 are 
generally derived from two low order bits of the address bus. 

4.7.2.2 Register Description 

Command 
operations are initiated by writing an appropriate command in 
the Command Register. 

Parameter 
Parameters of commands that require" additional information 
are written to this register. 

Result 
Contains an immediate result describing an outcome of an 
executed command. 

Transmit Interrupt Result 
Contains the outcome of 8273 transmit operation ( good/bad 
completion) • 

Receive Interrupt Result 
Contains the outcome of 8273 receive operation (good/bad 
completion), followed by additional results which detail the 
reason for interrupt. 

Status 
The status register reflects the state of the 8273 CPU 
interface. 

4.7.2.3 DMA Transfers 

The 8273 CPU interface supports two independent data 
interfaces; receive data and transmit data. At high data 
transmission speeds t.he data transfer rate of the 8273 is 
great enough to justify the use of direct memory access (DMA) 
for the data transfers. When the 8273 is configured in DMA 
mode, the elements of the DMA interfaces are: 

TxDRQ: Transmit DMA Request 
Requests a transfer of data between memory and the 8273 for a 
transmit operation. 
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TxDACK: TransmitDMA Acknowledge 
the Tx,DACK sign~l ,notifies the 8273 that a, transnli,tDMA cycle 
has, been grariteq.It, is 'also, used' with'WRto transfer datq 
t~;the 6273 in non~DMA mode~ 

RxDRQ:Receive PM Request, ' 
B.equ~stsa" transfer of data between the' 8273 and memory' fora 
res:eive operation. " " ' " ' 

RXPACK: ReceiveDMA Acknowledge 
The'RxDACK signal notifies the 8273 that a receive DMA cycle 
has, be'en..granted., It is al so used ,wi thRPto read.data trom 
~he821~innon-pMA ~ode~, 

~D, WR:Read, Write 
The RI:>and WR signals are used to specify the direction of 
the data transfer. 

DMA' transfers require the use of DMA' controller such as the 
Intel 82,37. The function of the DMA controller is to prov ide 
~ ,'sequenti,al '" ~ddressand timing for the' transfer i' at' a 
starting 'address determined by theCPU'~' "Co~ntillgofdata 

,bloc:k lengths is performed by the 8273. " 

To request a, DMA,transfer the 6273 raises ,the, appropr iate DMA 
, R~OUEST~' ',PM-A ACKNOWLEOGE and READ, enables DMA d,ata" onto the 
bus "fil1dependently of CHIP SELECT.). , DMA ACKNOWLEDGE and 
WRITE, :transfers "DMA, data to the 8273 (independent, of CH,IP 
SEj:;~CT). ' " . , ' ',,', " 

I~ts 'alSO ,,'pOSSible to' configure "'the 8273 in 'the non-DM].. data 
transfer mode. ,In this mode the' CPU module must pass data to 
the 8273 in, response to non-DMA data, requests indicated by 
the status word. 

4.7.2.4 Serial Data Logic 

The ser ia1 data is 'synchronised by the ,user transmi t(TxC} 
and receive (RxC) clocks. The leading edge of, TxC generates 
new, transmit ,data and the trailing edge of RxC is used to 
capture receive data. 

Thediag,nostic features included in the SerialPata l,ogic are 
programmable loop back of data and selectable clock for the 
receiver. In the loop-back mode, the data presented to, the 
TxD pin is internally routed to the receive data input 
circuitrY in place of the RxD pin, thus ali owing a CPU to 
seng, a"mess;age to itself to verify operation of the 8273 • 
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4.7.2.5 Principles of Operation 

The 8273 is an intelligent peripheral controller which 
reI ievesthe CPU of' many of the rote tasks associated with 
constructing and receiving frames. As a peripheral device, 
it accepts commands from a CPU, executes these commands and 
provides an interrupt and result back to the. CPU at the end 
of the execution. The communication with the CPU is done by 
activation of CS,· RO, Wr pins, while the AI, A0 select the 
appropriate registers on the chip as described in the· 
Hardware Descr iption Section. . 

The·8273 operation is composed of the followin9 sequence of 
events: 

COMMAND PHASE 

EXECUTION PHASE 

RESULT .PHASE 

The Command phase 

.CPU writes command and parameters into the 
8273 command and parameter registers. 

The 8273 is on its own to carry out the 
command. 

The 8273. signals the CPU that the execution 
has finished. The CPU must perform a read· 
operation of one or more of the registers. 

Our ing . the command phase, the software wr i tes a command.· to 
the command reg i ster. The command bytes prov ide a general 
description of the type of operation requested. Many 
commands require more detailed information about the command ~ 
In such a case up to four parameters are wr i tten into the 
parameter register. The flowchart of the command phase 
indicates that a command may not be issued if the Status 
Reg i ster Ind ica tes that the dev ice is busy. Sim il arl y if a 
parameter is issued when the Parameter Buffer shows full, 
incorrect opetation ~ill occur. 

( 
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Status Register 

The status register contains the status of the 8273 activity. 

Bi t 7 CBSY (Command Busy) 
Indicates in-progress command, set for CPU poll when Command 
Register is full, reset upon command phase completion. It is 
improper to wr i te a command when CBSY is set; it resul ts in 
incorrect operation. 

Bit 6 CBF(Command Buffer Full) 
Indicates that the command register is full, it is reset when 
the 8273 accepts the command byte but does not imply that 
execution has begun. 

Bit 5 CPBF (Command Parameter Buffer Full) 
CPBF is set when the parameter buffer is full, and is reset 
by the 8273 when it accepts the parameter. The CPU may poll 
CPBF to determine when additional parameters may be written. 

Bit 4 CRBF (Command Result Buffer Full) 
Indicates that an executed command 
present in the Result Register. It is 
when CPU reads the result. 

i mm e d i ate res u 1 tis 
set by 8273 and reset 

Bit 3 RxINT (Receiver Interrupt) 
RxINT indicates that the receiver requires CPU attention. It 
is identical to RxINT (pin 11) and is set by the 8273 either 
upon good/bad completion of a specified command or by Non-DMA 
data transfer. It is reset onl y after the CPU has read the 
resul t byte or has received a data byte from the 8273 in a 
Non-DMA data transfer. 

8i t 2 TxINT (Transmi tter Interrupt) 
The TxINT indicates that the transmitter requires CPU 
attention. It is identical to TxINT (pin 2). It is set by 
8373 either upon good/bad completion of a specified command 
or by Non-DMA data transfer. It is reset only after the CPU 
has read the resul t byte or has transferred transmi t data 
byte to the 8273 in a Non-DMA transfer. 

Bit 1 RxIRA (Receiver Interrupt Result Available) 
The RxIRA is set by the 8273 when an interrupt result byte is 
placed in the RxINT register. It is reset after the CPU has 
read the RxINT register. 

Bit 0 TxIRA (Transmitter Interrupt Result Available) 
The TxIRA is set by the 8273 when an interrupt result byte is 
placed in the TxINT register. It is reset when the CPU has 
read the TxINT register. 
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T:be E.xecutionPbase 

Upon accepting the last parameter, the 8273 enters into the 
Execution Phase... The .. execution phase may consist ofa DMA or 
other activity, and mayor may not require CPU intervention. 
The CPU. intervention. is .. eliminated in this phase if the 
system. ut.ilises DMA for the data transfers, otherwi.se, for 

. non-DMA data transfers, the CPU is interrupted by the 8273 
via TxIN.Tand RxINT.pins,for each.data byte request • 

. The Res ul t Phase .... 

During the result phase ,the 8273 notifies the. CPU of the 
execution outcome of a command. This phase is initiated by; 

1., The successful completion of an operation 

2.' An 'error detected .during anoperatioh~ ... · 

To facilitate quick network software decisions, .twotypes of 
eiecutioriresu1ts are provided: 

1 •. An. Immed rate. Resul t 

2. A NOi'l-ImmediateResult 

Table .. 4-14. RxInterruptResult Byte Format 

D4 D3 D2 D1 De Receiver INTR Rx STAT 
Result Code AFTERINTR 

0 0 0 0 0 Al match or REC Active 
0 0 0 0 1 A2 match Active 
0 ·0 0 1 1 CRC error Active 
0 0 1 0 0 Abort detected Active 
e 0 1 0 1 Idle detect Disabled 
0 0 1. 1 (iJ EOP detected Disabled 
(iJ ~ 1 1 1 Frame less than 32 bits Active 
'0 1 (iJ " (iJ DMA overrun detected Disabled 

o' 

0 1 (iJ 0 1 Memory buffer overflow Disabled 
"~ l (lJ 1. 0 Carrier detectf.a ilu.re 0 Disabled 
0 1 (iJ 1 1 Receive INTR'overrun . Disabled 
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Table 4-15 Tx Interrupt Result Byte Format 

D4 D3 D2 D1 D8 Meaning 

8 1 1 " " Early transmit interrupt 

" 1 1 " 1 Frame transmit complete 
I(J 1 1 1 " DMA underrun 
I(J 1 1 1 1 Clear to send (CTS) error 
1 " I(J " " Abort complete 

Immediate result is provided by the 8273 for commands such as 
Read Port A and Read Port B which have information (CTS, CD, 
RTS, etc.) that the network software needs to make quick 
operational decisions. 

A command which cannot' provide an immediate resul twill 
generate an interrupt to, signal the beg inning of the Resul t 
phase. The immediate ~esults are provided in the Result 
Register; all non-imm~diate results are available upon 
device interrupt, through Tx Interrupt Resul t Register TxI/R 
or Rx Interrupt Result Register RxI/R. The result may 
consist of a one-byte interrupt code indicating the condition 
for the interrupt and, if required, one or more bytes which 
detail the condi tion. 

Txand Rx Interrupt Result Registers 

The Result Registers have a result code, the three high order 
bits D7-D5 of which are set to zero for all but the receive 
command. This command result contains a count that indicates 
the number of bi ts received in the last byte. If a partial 
byte is received, the high order bits of the last data byte 
are indeterminate. 

All resul tsind icated in the command summary must be read 
during the result phase. 

~ .. 
'IV 
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isa register' an:ay 
Eachregisie~ has an 

be read'and or loaded 

The "UNIBUS microcontroller interfa'ce 
corisJstillg of el even 8-bi t reg i steis. 
~ssi9ne4microproqessor ~ddress and can 
by~h~,microprocessor. 
six" of the eleven reg i,sters are configured with 8255':"'5 
programmable interface elements (PIE). Each PIE has a 
control register, used by the microprocessor for device 
initialisation. Both control registerS have assigned 
microprocessor' bus addresses and thus the real 
UNIBUS-Microprocessor register 'array count is thirteen. 

. ' " " . ' 

4.8.1 Line Control' and Status Regi'ster <r..CS) 

The line control and status register array consists of three 
8-,bit read' only registers; LCSl, LCS2 ,and LCS3.The LCS 
array forms the m,ain UNIBUS microcontrolle,r interface for the 
transfer of information from UNIBUS tq microcontroller. The 
LCS interface consists of a 24 bit by 16 character SILO (S8) 
and a 8255~5 PIE((J (S9). The three LCS registers are,the 
output of, the 24 x 16 bit character silo and are read by the 
microprocessor via the three portsof,the 8255-5 PIE((J. 
Loadi.ng of the LCS SILO is by any UNIBUS wri te (word or byte) 
to any of the following UNIBUS registers:-

e Line Parameter Register LPR (WORD only) 

eTransmi t Control Reg ister TCR(WORD or BYTE) 

e ' Transmit Data Register TDR (WORD or BYTE) 
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A write to any of the above registers by the UNIBUS will 
resul t in the signal .. LD LCS L" being asserted by the ROM 
decoder E78 (S2) and will cause a parallel load direct from 
the UNIBUS to the LCS silo. The UNIBUS low data byte is 
loaded into LCSI, UNIBUS high data byte into LCS2, and the 
UNIBUS A02: 013 and C0 bits are loaded into LCS3. The address 
and C0 bi ts are used by the microprocessor to compute the 
content of LCSl and 2. 
A02 and A131 encode the UNIBUS register, A130 C0 flag word, or 
high/low byte transfer, that is, both LCSl and LCS2 val id or 
onl y one, if so which one, high or low byte? LCSl and LCS2 
have the same bi t defini tion as the corresponding UNIBUS 
register and are detailed in Figure 3-1. 
The LCS SILO alarm (S8) monitors the LCS level. The alarm 
counts to 16 and sets the LCS ALARM fl ip flop E103 on the 
sixteenth count. The LCS alarm counter E104 is clocked by 
UNIBUS writes to the LCS silo and is cleared by 
microprocessor reads from the silo. LCS alarm sets a flag in 
the microcontrollers UNIBUS status register and disables the 
tr ansmi t request scanner (S7), i. e. tr ansmi t characters are 
not requested from the UNIBUS if the LCS alarm is set. 
Table 4-15 defines LCS3 bits. 
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( Table 4-16 LCS3 Bit Definition 

7 6 5 4 3 2 1 0 LeS3 BIT 

.. I\J,,2 A01. A00 CrfJ ·N/U TLINE TLINE 'J:'LINE .. NAME 
" ' .. :".', C B. A 

.. , ...... ": .. 
LPR (WORD) 

" 
o .. 1 .0 0 x x x X 

1 0 0 0 x x x x .. TCR (WORD) 
" "': 

1 0 0 1 X X X X TCR (LOW BYTE) 

1 0 1 1 X X X· X TCR (HIGH BYTE) 

1 1 f(J f(J x (- SEE NOTE -) TDR. (WORD) 

1 1 .. 0. 1 X (- SEE NOTE -) TDR (LOW BYTE) 

1 .. 1 1 1. X X X X TDR (HIGH BYTE) 

NOTE: The TLINE· bits A, B and C contain the transmit line 
number and are valid only when LeSl contains a transmit 
character, i . e. TDR WORD or TDR LOW BYTE transfer. 

.These bits will be randojn during all other operations. 
X = NOT VALID. 
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4.8.2 Transmit Enable Register 

The transmit enable register haS an assigned microcontroller, 
bus address of C8 HEX, is write only and is. implemented via 
port' A of PIE1, (S9). This register 1S used by the 
microcontroller to control the transn'ri t control log ic, (S7). 
The regiSter contains 8 bits, one for each transmit line. 
Setting a bit to logic orie enables the transmit scanner to 
request characters for the respective line, clearing a bit 
disables transmit request for the line. Bit B of this 
register controls line B and bit 7 controls line 7. This 
register can not be used by the microcontroller to dismiSS 
transmit request similar to the UNIBUS TCR register, it is 
used to suppress transmit characters in the form of XON!XOFF. 

4.8.3 ReceiVer Buffer 

The micrc;co,htroller receiver buffer register array consists 
of two 8-bit registers. The registers correspond to the 
UNIBUS RBUF reg ister in bit definition. The receiver buffer 
registers are'the input to the UNIBUS received data silo and 
are used by the microcontroller to transfer received data 
with line number and status through to the UNIBUS. 
The receiver buffer reg isters have assigned microcontroller 
bus addresses of C4 HEX, C5 HEX and are write only registers. 
RBUFI (C4 HEX) is the received data register, RBUF2(C5 HEX) 
is'the received data status register. Refer to Figure 3':"'.3 
for bit definitions. ' , 

4.8.4 UNIBUS Status Register (USR) 

The UNIBUS status register (USR) ia an a-bit read only 
register with an assigned microcontroller bus address of CA 
HEX. This register interfaces via port C of PIEl (sheet 9). 
This register contains a number of misc. flags, their 
definitions are given below in Table 4-16. 

,f' 

( 
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Table 4-17 USR Bit Definitions 

BIT NAME 

7 LCS RDY 

6: 5 NOT USED. 

4 

3 

2 

1 

MICRO 
MAINT 

MAINT 2 

MAINT 1 

LCS 
ALARM 

RBUF 
READY 

MEANING 

When set, (1) indicates that the LeS 
silo contains one or more UNIBUS 
entries and is ready to be read. 
When reset, (0) indicates that the 
LCS silo. is empty. 

MicrocontrolLer maintenance 
flag. When set indicates that S1 is 
in the TEST posi tion. When pre-set 
indicates that S1 is in the RUN 
position. 

M~iritenance Fla~ 2. 
This bit is connected to option port 
J2 of the M7190 module, and i.s 
reserved. 
This bit is always read· as a one 
bit. 

This bit is connected to bit 03 of 
the UNIBUS CSR. When reset {0} 
indicates th~t bit 03 of the UNIBUS 
CSR is set. 
When set (I) indicates that bit 03 
of the UNIBUS CSR is reset. 
This bit. r.eads as a one bit (1) 
following RESET. 

When set indicates that 16 or 
more entr ies have been moved into 
the LCS SILO by the UNIBUS. Once 
set the micro-controller must 
perform sucessive reads until the 
silo becomes empty. 
(LCS RDY= 0). 
'1'his bit is read as 0 following a 
RESET. 

Receiver Buffer Ready. 
When set indicates that the receiver 
silo can accept another receiver 
character for transfer to the 
UNIBUS. 
When RESET indicates that the 
receiver silo is not ready. Cleared 
by RESET. 
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4.8.5 Switch Register 

The microcontroller switch register reads the state of eight 
switches located in a DIL switch pack, 10cationE59 (sheet 
9). The swi tch register has an assigned microcontroller bus 
address of C9 HEX and is read only. The register interfaces 

'to the bus via Port B of the 8255A-5 E57. 
AsWi tch ONe closed) corresponds to a logic zero (read as 0) 
and a swi tch OFF (open). corresponds to a log ie ONE (read as 
1),. Table 4-17 below defines each switch. 

( '\ 

{ 
\ 

.' 

, "..1 
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Table 4-18 Switch Register Definition 

NAME 

ENA LOOP 
TEST 

Test No. 

Clock 
Source 

MEANING 

When open (logic ONE) enables 
selected OFF line microdiagnostic 
sub test to loop ~ontinuously. When 
closed (logic zero) enables OFF line 
microdiagnostic .to run through (:tIl 
s~b test, normal operation. The OFF 
1 ine microdiagnostic.· sub test is 
selec ted by bi ts 6: 4. of thi s swi tch 
register. 

Used to . select OFF line 
micro.diagnostic . sub test number. 
Following is a list of valid switch 
settings with corresponding sub test 
number. 

66 

10 
10 
10 
1 
1 
1 
1 

1 = 

" = 

S5 S4 

10 1 
1 0 
1 1 
10 " 10 1 
1 0 
1 1 

Switch 
Switch 

OFF 
ON 

TEST NO. 

ROM test 
RAM test 
Clock Test 
X.2S logic 
X.25 data 
DMA LOGIC 
X.25 ext. data 

(OPEN) . 
(CLOSED) 

Selects source of baud rate timing 
fo r c om po sit e po r t c omm un ic a t ion 
controller. 
When closed (ON) selects external 
clock. 
When open (OFF) selects internal 
clock. 



4 .. 8.6 LED Display Register 

The microcontrol1er LED display register is a 
reg i ster and has a microcoritro11er bus address 
This register is used by the microcontro11er 
DZS11-EA operational and maintenance status. 

write only 
of CE HEX. 
to display 

MODE LEO No. 

RUN 8:7 

RUN 6:4 

RUN 3:1 

TEST 8:7 

Table 4":;'19 LED Display Format 

M7190 Meaning 

Run Mode IncUcator.· 
A rotating bit pattern indicates that the 
DZS11-EAmicrocohtro11er is in the run 
mode. (Normal Operation). 

DZS11~EA. Transmit Error Count. 
The binary value of LEDs 6, 5 and 4 
indicate the number .of transmi terrors 
detected since initia1isa~ion. Th~ 
maximum error count is 7, after. which the 
counter resets to zero.. LED 4 is the 
least significant digit. 

DZS11-EA Receive Errors Count. 
The binary val ue of LEOs, 3,· 2 and 1 
indicate the number of receive 
deiected since initiaiisation~ 
maximun· error count is 7, after which 
counter resets to zero. LED 1 is 

errors 
The 
the 
the 

least signiiicahtdigit. 

Microdiagnostic Type Indicator. 
A steady state pattern indicates that the 
DZS11-EA microcontro11er is in the TEST 
mode. The following table lists the three 
legal states of LEOs 8 and 7 when in the 
TEST mode .. 

LED 8 

OFF 
ON 
ON 

LED 7 

ON 
OFF 
ON 

TEST Type 

GO/NO GO Test Running 
OFF Line Test RUnning 
UNIBUS Test Running 

( '\ 

( ./ 
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MODE 

TEST 

TEST 

l 
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Table 4-19 LED Display Format cont: 

LED No. 

6:4 

3:1 

M7190 Meaning 

Test Number Indicator 
This field is used by the OFF LINE 
microdiagnostic to indicate the subtest 
being executed. 
The following table lists the valiq 
subtest numbers for the OFF LINE 
Mic rod iag nost ic. 

LED 6 LED 5 LED 4 TEST 

OFF OFF ON PROM test 
OF'F ON OFF RAM test 
OFF ON ON CLOCK test 
ON OFF OFF X.25 logic 
ON OFF ON X.25 Int. DATA 
ON ON OFF DMA LOGIC 
ON ON ON X.25 Ext. DATA 

Error Number. 
This field indicates error status. This 
field is used by both the GO/NO GO and OFF 
LINE microdiagnotsics. 
Refer to Section C...,5 for Error types and 
meaning_ 
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4.8.7 Modem Status Register (MSR) 

The modem status reg ister array consists of two 8-bi t 74LS374 
latches (sheet 9). They are write only and have assigned 
microcontroller bus address of CC HEX and CD HEX. The ring 
register is CC HEX and t'he carrier register is CD HEX. 
They do not have a direct hardware reset, and so are cleared 
by the microprocessor at device ,initialisation time. The 
carrier andriilg registers have the saine bit definition as 
the UNIBUS MSR registers. 

. , 
( . 

(./ 
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CHAPTER 5 

MAIN.TENANC E 

5~i.·· •. SCQ~E 

This ch~pter provides information for servicing the DZSII-EA. 
It includ,s the maintenance philosophy, maintenance 
functions, preventive maintenance, and cor~ective 
maintenance. The section on cor rective ma int.enance contains 
brief descriptions of the diagnostics associated with the 
DZSIl-EA. 

5.2 MAINTENANCE PHILOSOPHY 
. . 

'I'l1e,~i'eld replaceable unit (,FRU) for,1:he,riZsll-:-EA i sei ther a 
faulty module' or cable. Training of field' service personnel 
is, directed to functional andappl ication trouble shooting, 
using diagnostics, for fault isolation to the (FRU). Spare 
parts for module ~epairs are not stocked in the field. 
Typical appl ications of the DZSll-EA do not permi t lengthy 
troubl eshooti ng sessions and component troubl eshooting/ repa ir 
reqUires, at least, a l6-channel logic analyser. 

CAUTION 

When' inserting or removing the 
M7l90 DZSll-EA module, be sure 
not to dislodge the priority 
plug or other socketed devices. 

, Ensure that all socketed devices are seated firmly and in the 
correct sockets; otherwise erratic operation of the DZSII-EA 
mC!y resu,l t. 
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5.3 PREVENTIVE MAINTENANCE 

There is no specific DZSII-EA preventive maintenance (PM) 
schedule. A general check of voltages and connections should 
be done when system PM is per formed. After handl ing the 
DZSIl-EA module or cable, a complete checkout of the device, 
by running all diagnostics is necessary. Special care must 
be exercised for the following reason:-

o EPROM chips installed in sockets are easily 
dislodged during removal and replacement of the 
DZSll-EA module or adjacent modules. The EPROM 
chips may accidently come in contact with the etch 
side of .the adjacent module. 

5.4 TEST EQUIPMENT REQUIRED 

Maintenance procedures for the DZSll-EA requires the test 
equipment and diagnostic programs listed in Table 5-1, in 
addition to standard hand tools, cleaners, test cables· and 
probes. 

Table 5-1 Test Equipment Required 

EQUIPMEl':JT MANUFACTURER DESIGNATION 

Multimeter Triplett or Simpson Model 630-NA0260 

Oscilloscope Tektronix Type 454 or equivalent 

Module Extender DIGITAL W904 Hex 

Test Connectors DIGITAL H325 and Hxxx 

Diagnostic DIGITAL MAINDEC-II-DZDZA 

5.5 ON. BOARD MAINTENANCE FEATURES 

On board maintenance features in the form of resident 
microdiagnostics are available to the user. This 
microdiagnostic is invoked by means of a maintenance switch. 
Diagnostic status and. error codes are displayed by means of 
eight LED devices mounted at the top edge of the module. 
Refer to Appendix C for description and operating procedures 
of microdiagnostic. 

.l/ti. 
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5.6 CORRECTI.VE MAINT.ENANCE ONA ,PDP-II .PROCESSOR 
'." .' '. ',' .: .. : ',' '.,' ." .. ,: 

Since \the~RU is either a module or cable, all corrective 
diagnosis should be directed towards isolating the fail ing 
FRlJ.~o ·.·J.evels ·o.f diagnostic.' are designed 'to aid in the 
i~olation prcices.. . . 
~he on. boa,rd microdiagnostic is intended t.O diagnose the on 
boardmiCI:o.processorand the compost te, link... . .' ...... , .• ,. 
'l'be. UNIBUS ~iagnostic. is intended to diagnose the. DZSII-EA 
UNtBUS~Miciocont~oller interface. ' 

When isolating the fault, the on'board microdiag.nosticslloU:ld 
be, run .' first ,followed by the UNIBUS diagnostic DZDZA. 
Further '·information including operating procedures for the 
microdiagnostic,can be found in Appendix C of this document. 

'. 5,.6. J.'Loading' PDPII Diagnostic DZDZA 

F,~J,:L()'W the' st~ndard 10a(:3.ing proced uresa,s data iled in the 
MAINl?~q""II,~DZDZA-E-D diagnostic description'~ 

(E)l 
(I) ] 
(5)] 
(5) ]: It 

You must type "I" for the DZSII~EA •. 
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.. t OF DZll ' S <IN OCTAL) (1 :20) : II 
Type total number of DZSll-EA to be. tested in the system. 
Range i::; 1 thru 20 in octal. The diagnostic will then print 
a MAP of DZSll-EA status followed by the prompt. 

ENTER DELAY PARAMETER: 

You must now type· in a delay parameter of at least 500 ~.This 
delay parameter should be. increased w1)en testing on fast 
CPUs. 

The diagnostic will then print the message 

When the diagnostic has completed a pass the following. is an 
example. of the pr int out to be expected. 

"END PASS DZDZA ..... E CSR:1600l0 VEC:300 PASSES 000001 ERRORS: 
090000" 

This'message is printed at the completion of each pass. 

Refer to DZDZA-E description for error messages. 

'lII 
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( 5.7 CORRECTIVE MAINTENANCE ON A VAX PROCESSOR 

To be supplied. 

,II 

( 
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APPENDIX A 

DZSII-EA SHIPPING LIST 

A~' 1 . GENERAL 

;The following is a' list of equipment' and documentation 
£~rnis~ed ~itbeach DZSII-EA~ 

Table A-l'DZSll-EA Shipping List 

ITEM PART NO: DESCR,IPTION 

I M7l,90 S channel statistical mux control board 

2 BC05C-25 Cable,modem 

3 H325 Test connecto,r, (cable) 

4 HSe3 Test connector, (M7190) 

5, YA-C06LB-00 DZSlI-EA PRINrr SET 

6 YA-C065C-00 DZSll~EA USERS MANUAL 
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APPENDIX B 

FLOATING DEVICE ADDRESSES AND .. VECTORS 

a~l . FLOATING DEVICE ADDRESSES 

UNIBUS aQ(,iressesstarting at 7600113 and continuing through 
763776 ate designated as floating· device . addresses (see 
Jrigureij ... l). These are used as regis'ter addresses for 
communiccf.ti.ons (and other) devices interfacing with the 
PD·P-Il and VA, X.;. 1 1/7813 • 

Rank 

1 
n' . ',' .' 

3 
4 
5 
Q . 
7. 
8 
9 
113 ' 
11 
12 
13 
14 

. '. NOTE 
SOrRe dev ices are' not supported 
.by VAX-11/78f3 ,however, the same' 
scheme applies; that is ,gaps 
are provided as appropri~t~. 
The convention for assig~ing 
these addresses is as follows: 

Floating CSR Address Devices 

Option, '. Dec.imal 
Size' 

bJll 4 
DHll 8 
DQl~ 4 
DU1i 4 
DUPII 4 
LKIIA. 4 

'DMCll/DMR11 4 
DZll*andDZS11-EA 4 
KMCll 4 
LPPll 4 
VMV21 4 
VM.V31 8 
.DWR7f3 4 
RLll and RLV11 4 

09tal 
Modulus 

10 
213 
10 
113 .. 
113 
10 
113 
113 
113 
113 
113 
213 
113 
113 (extra only) 

A gap of . 108 must be ,left between' the last addres,s of one 
device. type and the brst address of the next devlc~ type., 
Thefl.rst address of th~ next' device' type must start on a 
modules '113 8 boundary. The' gap of HJ .' must also be le·it for 
devices. that;. are not installed but ~re skipped over in the 
priority ranking list. Multipledevices of the same type 
must;. be assigned contiguous addresses.· Re~ssignment of 
device. types already in the system may be required to make 
room for ~additional ones~ 

*Dzi1E and' DZ11F' are dual. DZ11sand are treated by the 
. algor1 thmas two DZ lIs •. 



2K 
WORDS 

1K 
WORDS 

80 
VECTORS 

48 
VECTORS 

DIGITAL 

DIGITAL EaUIPMENT 

CORPORATION 

(FIXED ADDRESS) 

DR11- C 

+ 
USER + ADDRESSES 

t 
FLOATING ADDRESSES 

EaUIP CORP (DIA.GNOSTlCS) 

... 

t 
FLOATING VECTORS 

TRAP & INTERRUPT 

VECTORS 

7771";7 

770000 
767 777 

764 000 
763 .777 

760 010 
760 006 

760 000 
751 777 

001 000 
000 777 

000 300 
000 277 

000 000 

Figure B-I UNIBUS Address Map 
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.FLOATING VECTOR· ADDRESSES 

Vectoradqresses, starting at 300andproceed~ng upward. to 
777, .. are designated as floating vectors. These are used.for 
communications (and other) devices that' interface wIth the 
PDP';"ll and VAX 11/780. 

NOTE. 

Some dev ices are not supported 
by ·VAX-11/780, however,· the 
same scheme appl ies. Vector 
size is determined by the 
device type.· 

There are no gaps in floating vectors unless required by 
physica~. hardware restrictions (in data communications 
devices, the receive vector must be on a zero boundary and 
the transmit vector must be on a 48 boundary). 

Multiple devices of the same type would be assigned vectors 
sequentially. The following chart shows the assignment 
sequence. 
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Floating Interrupt Vector Devices 

Rank 

1 
2 
2 
2 
3 
4 
5 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
14 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

Option Decimal 
Siz.e 

DCII 4 
KL11 (extra) 4 
DL11-A (extra) 4 
DL11-B (extra) 4 
DP11 4 
DM11-A 4 
DN11 2 
DM11-BB 2 
DB11 modem control 2 
DR11-A 4 
DR11-C 4 
PA611 . (reader) 2 
PA611 (punch) 2 
LPD11 4 
DT11 4 
DX11 4 
DL11-C 4 
DL11-D 4 
DL11-E 4 
DJ11 4 
DH11 4 
GT4J 8 
LPS11 12 
DQll 4 
KW11-W 4 
DUll 4 
DuP11 4 
DV11 4 
DV modem control 
LKII-A 
DWUN 
DMC11/DMRll . 
PZ11/DZS11-EA 
KMC11 
LPP11 
VMV21 
VMV31 
VTV01 
DWR7121 
HLl1/RLV11 
RX02 
TSll 
LPA11-K 
IP11/IP3121121 

2 
4 
4 
4 
4 
4 
4 
4 
4 
*** 
4 
2 
2 
2 
4 
2 

Octal 
Modulus 

10 
10* 
10* 
10 
10 
10 
4 
4 
4 
10* 
10* 
10* 
10* 
10 
10* 
10* 
10* 
10* 
10* 
10* 
10** 
10 
30* 
10** 
10 
10* 
10* 
10* 
4 
10 
10 
10* 
10* 
10 
10 
10 
10 
*** 
10* 
4 
4 
4(after the first) 
10 
4 

* The vector for the device of this type must always be on a 
1121 8 boundary. 
** These devices can have either a M7820 or M7821 interrupt 

control mod ule. However, it should a1 ways be on a 108 
boundary. 
*** ~o be determined. 

( "\ 

( .J. 
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B.3 EXAMPLES.OF DEVICE AND VECTOR ADDRESS ASSIGNMENT 

Example 1 

Thefi rst device requl r lng addre.ss assignment in this example 
isa DHl1(Number two in the device address assignment 
sequence; Number ·16 in the vector address assignment 
sequence) • 

The only devic~sused are: 

Device 
(Option) 

DHll 

DHl1· 

DQ11 

DQ11 

DUP11 

2D811s 
2 DQ1ls 
1 DUPll 
1 Dis11-EA 

Device 
.Address 

76131310 

761313213 

76ra.ra~ra 

701313613 

76ra~7ra 

761311313 

76131113 

76131213 

76131313 

76131413 

DZSl1-j:!A· 76131613 

76131713 

Vector 
Address 

3raf(J 

.3113 

32f(J 

3313 

340 

3513 . 

Comment ". 

~~p left for DJli (~n~ on 
dey ice. addre .. ss ass ignment 
sequence) which is not used 

First'DH!l 

Second.DH:p 

Gap' between the last DH11 
.used and the ,next device 

First DQll .' 
.' . 

SecondDQll . 

Gap b~twe.ri the last DQ11 
used and the next device 

Gap left for DUlls not used 

Only one DUPII 
. . 

G~~ left beiw~en DUP11 and 
next devic.e 

Gap left for LKl1-Asnot 
used 

Only one DZS11-EA 

Gap left ~fter the last 
device (in this case, the 
DZS11-EA) to indicate that 
none follow. 
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Example 2 

The only devices used in· this example are: 

Device 
(Option) 

DJll 

DBII 

DQl1 

DQll 

DUP11 

DUPll 

DZSl1-EA 

DZSII-EA 

1 DJl! 
1 DBll 
2 DQlls 
2 DUPlls 
2 DZSl1-EAs 

Device 
Address 

760010 

760020 

760030 

760060 

760070 

7601013 

760110 

7601213 

7601313 

760140 

760150 

7601613 

760170 

760200 

760210 

Vector 
Address 

300 

310 

320 

330 

340 

350 

360 

370 

Comment 

Only one DJl1 

Gap left between DJll anf 
the next device 

Gap - The next device, DH11, 
must start on an addresss 
boundary that isa multiple 
of 20 

Only one .DBll 

Gap left between DBl1 and 
next device 

First DQll 

Second DQll 

Gap left between DQll and 
next device 

Gap left for DUlls not used 

First DUPll 

Second DUPll 

Gap left between the last 
DUPll and next device 

Gap left for LKl1~As not 
used 

First DZSIl-EA 

Second DZSll-EA 

Gap left after the last 
device (in this case the 
DZSII-EA). to indicate that 
none follow. 

( 

( ...I 
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Example 3 

Only ope of each .of the following device~ ~re used in this 
example: 

Device 
(Option) 

Dcri 

DJ!! 

DHll 

GT40 

DQ11 

DUPII 

DZSIl-E::A 

DZ6ll-EA 

DCll 
DJll 
QHll 
GT40 

Device 
Address 

760010 

760020 

760030 

·760040 

760060 

760070 

760100 

760120 

760130 

760140 

760150 

760160 

DQll 
DUPII 
DZSll-EA 
DZSll-EA 

Vector 
Add.ress 

3013 

310 

320 

330 

340 

350 

3613 

Comment 

DCII h~s a fixed devibe 
address 

Only one DJll 

Gap left between DJll and 
the ne)Ct device 

Gap-The n~xt de~ice, DHIl; 
must ~tarton.anaddress 
bound~ry tha~is a multiple 
of 20. 

onI y orie DHII 
, 

Gap.left between DHll.and 
next device 

GT4J has afixe& device 
address 

Orily one DQll 

. Gap left. between DOll and 
'. the next dev ice 

Gap left for DUlls ,not used 

oniy one- DUPII 

Gap left betweenD.UPll and 
the next device 

Ga~ left for LKll-As pot 
used 

Only one DZSll-EA 

Gap left after the last 
device (DZ8ll-EA)' to 
indicate that none follow. 
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APPENDIX C 

DZSII-EAMICRODIAGNOSTIC 

C.I INTRODUCTION 

This section describes the on board microdiagnostic features 
of the DZSII-EA. There are three microdiagnostics; GO/NO GO 
test, OFF LINE test, and UNIBUS test, all can be used as 
preventive and corrective maintenance tools. 

C.l.I GO/NO GO Test 

This test is initiated following device initialisation. Its 
function is to perform a confidence test on the 
microcontroller hardware prio~ to execution of control code. 
If errors are detected by this test, the following occurs:-

• Error type is displayed by maintenance LEDs. 

• Microcontroller, 
disabled 

transmit control logic is 

• Test halts at common halt location. 
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C.l.2 Off Line Microdiagnostic 

The Off Line microdiagnostic is a preventive and corrective, 
maintenance tool for the OZSll-EA microcontroller hardware. 
The, microdiagnostic is resident wi thin the microcontroller 
PROMS and is initiated by a maintenance switch mounted at the 
top edge of the M7l90 module. Normal' operation of the OFF 
LINE microdiagnostic can be enabled without having to remove 
the M7l90 module from its slot, however if sub tests are to' 
be run in continuous mode, then the mOdule must be removed to 
enable access to the maintenance control switch (E59). Ref. 
C .. 3.4. 
One of the OFF LINE m icrod iagnostic sob tests is an external 
X.25 communication test. This test can be used to test the' 
composi te port, in incremental steps or in whole from the 
M7l90 module to the remote VTlXX-:-EA/EB. This is achieved by' 
u~ing a pre set X.25 maintenance format for the test 4ata. 
This enables an operational VTlXX~E~ or VTlXX-EB, at the 
remote end of the~, composi te port to receive and loop back 
without'manual 'intervention. The composite port can 
therefore be tested in whole from DZSll-EA to VTlXX--EA/EB; or 
in incremental st~psby looping the TX back, on the RX at 
modem or cable test points. 
The OF'FLINE microdiagnostic and the main control code are 
mutually exclusive, that is, only one can operate at anyone 
time. If the OFF LIN,E microdiagnostic is, enabled, the 
OZSll~EA stat mux n~twork will stop. 

C.l.3 UNIBUS Microd iagno,stic 

The OZSll-EA uses a PDP resident diagnostic for preventive 
and corrective maintenance of the DZSll-EA UNIBUS interface. 
The UNIBUS microdiagnostic as described in this section is 
not the PDP resident diagnostic referred to above, it is a 
microprogram specifically' called by the microcontroller f.dr 
the control of the microcontroller1s UNIBUS interface during 
execution of the PDP r~sident UNIBUS diagnostic. 
The UNIBUS microdiagnostic is initiated by insertion of ,a 
test connector (H883) into Jl of the lVl7l90 modUle, the 
RUN!TESr switchmtist be in the RUN position. ' 

, ( 
i 
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Co 2 REQUIREMENTS 

Co2.1 Equipment 

Two test connects are requi red to run the DZS11-EA OFF LINE 
mic rod i ~g nost ic (H325 and H8S3). The H883 test connector 
loops TX data to RX data at J1 OF THE M7190. The H325 test 
connector tests the BC05C-25 cable in a similar manner. The 
H883 test connector is also r~quired to run to UNIBUS 
miqrodiagnoStic. 

Co2.2 Storage 

All mibrodi~9nostics are 'resident wi,thin the M7190 
microcoQtro11er PROM space. 

C.2.3 Microdiagnostic Status Disp1ay 

Eight light emitting diodes (LEDs) are used to display 
DZS11-EA status. The eight LEDs are mounted along the top 
edge of the M7190 module as shown in Figure 2.1. 

There are two types of status information displayed, RUN and 
TEST. 

In the RUN mode the LEDs, 
DZSII-EA stat mux network 
Receive and Tra~smitErrors. 

display status relating to the 
in the form of composite port 

In the TEST mode the LEDs, display microdiagnostic status 
e.g. Test number, sub test number and error' type if any. 
Table C.l (LED Display Format) defines the various LED 
patterns for both the RUN and TEST modes. 



MODE LED No. 

RUN 8:7 

RUN 6:4 

RUN 3:1 

TEST 8:7 
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Table C-l LED Display Format 

M7l90 Meaning 
.. 

Run Mode Indicator. 
A rotating bit pattern indicates 
DZS1I-EA microcontroller is in 
mode. (Normal Operation). 

that the 
the run 

DZSII-EA. Transmit Error Count. 
The binary value of LEDs 6, 5 and 4 
indicate the number of transmi t 
detected since initialisation. 
maximum error count is 7, after which 
counter resets to zero. LED 4 is 

errors 
The 
the 
the 

least significant digit. 

DZSII-EA Receive Errors Count. 
The binary val ue of LEDs, 3, 2 and 1 
ind icate the number of receive 
detected since initialisation. 
maximum error count is 7, after which 
counter resets to zero. LED 1 is 

errors 
The 
the 
the 

least significant digit. 

Microdiagnostic Type Indicator. 
A steady state pattern indicates that the 
DZSIl-EA microcontroller is in the TEST 
mode. The following table lists the three 
1 eg al sta tes of LEDs 8 and 7 when in the 
TEST mode. 

LED 8 

OFF 
ON 
ON 

LED 7 

ON 
OFF 
ON 

TEST Type 

GO/NO GO Test Running 
OFF Line Test Running 
UNIBUS Test Running 

() 
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TEST 

TEST 

l 

C-5 

Table C-l LED Display Format cont: 

LED No. 

6:4 

3:1 

M7l90 Meaning 

Test Number Indicator 
This field is used by the OFF LINE 
microdiagnostic to indicate the subtest 
being executed. 
The following table lists the valid 
subtest numbers for the OFF LINE 
Microdiagnostic. 

LED 6 LED 5 LED 4 TEST 

OFF OFF ON PROM test 
OFF ON OFF RAM test 
OFF ON ON CLOCK test 
ON OFF OFF X.25 logic 
ON OB'F ON X.25 Int. data 
ON ON OFF DMA logic 
ON ON ON X.25 Ext. DATA 

Error Number. 
This field indicates error status. This 
field is used by both the GO/NO GO and OFF 
LINE microdiagnotsics. 
Refer to Section C-5 for Error types and 
meaning. 
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C.3 STARTING PROCEDURE 

C.3.l Starting GO/NO GO Test 

The GO/NO GO test is initiated each time the DZSII-EA 
qlicrocontroller is initialised, (BUS initii;\lisation or device 
ini tial isation) ;. 
Note, if the UNIBUS rnicrodiagnostic is selected, the. GO/NO GO 
test is not run. In this case, control is passed to the 
UNIBUS microdiagnostic following device INITIALISATION. 

C.3.2 Starting OFF LINE Microdiagnostic 

The OFF LINE microdiagnostic is, initiated by the RUN/TEST 
switch (SI) (see Figure 2-1) being set to the TEST position. 
Should the DZSll-EA microcontroller al ready be in the" UNIBUS 
microdiagnosticmode, the RUN/TEST switch overrides and 
forces themicrocoritroller into OFF LINE test. 'l'he OFFLINE! 
microdiagnostic requires a turn around plug installed or a 
working' VTlXX-EA/EB connected to the remote end of the 
communication network, for sub test 7 to pass. 

C.S.3 S1:art~ng UN~BUS Microdiagnosti,c 
... .. 

Insert the H~83 test connector into theJl of the M7190 
insur ing that .sIDE 1 of the test connector is v isible from 
the component side of the DZSll..,..EA (M7l90) control module. 
Set the RUN/TEST switch into the RUN position and initialise 
the DZSll--EA either by BUS initialisation or device clear, 
(bit 04 of CSR). 

( 

(J 
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C.3.4 DZSll-EA Control Switch Settings 

Eight control switches are located in a 
located at position E59 (refer Figure 2-1). 
compo si te comm un ic a t i on po r t pa rarne ter s 
control features to be set • 

DIL switch pack 
They enable both 

and maintenance 

. The maintenance control swi tches are E59-l through E59-4. 
Table C-2 lists the control function of these switches. 

Table C-2 Maintenance Switch Settings (E59) 

SWl SW2 SW3 SW4 Meaning 

OFF X X X Disable test select switches 
2:4 

ON X X X Enable test select switches 
2:4. When set will force 
the OFF line microdiagnostic 
to continuously execute the 
test sel ected by switches 
2:4. (See LED display Table 
C-I for test number) • 
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C.4 OPERATING PROCEDURES 

GO/NO GO Test 

The GO/NO GO test starts automatically following 
initialisation. Assllming an error free pass, control .is 
transferred to the DZSII-EA control code on completion. 
If errorsaie detected by the GO/NO GO microdiagnostic the 
microcontroller baIts with error displayed. Se~ Section 
C.5.1 for errors. 

C.4.2.' OFF LINE Diagnostic 

The OFF LINE microdiagnostic is initiated by setting the 
RUN/TEST swi tch (Figure 2-1) into the TEST posi tion. 
Test 7 of the OFF LINE microdiagnosticrequires an e,xternal 
loop back connector. Two ,test connectors are supplied with 
the, DZSII-EA option,- H883 ana H325. 
The H883 loops transmit to receive at Jl of the M7190 
enal:?l ing the DZSII-EA to be tested without external 
'l'he H325 connects transmit to receive at the DB25-P 
t,he BC05C-25 cable, enabl ing the module and cable 
tested. 

module 
cable. 
end of 
to be 

~fthe OFF L::rl-JE micr9cHagnostic detects an error it sets the 
appropriate LEDer:ror, indicator and loops on the failing 
test.'" 'The one exception "is' test 7, the external x25 
communication ,test. In this instance the microdiagnostic 
sets the LEOs to indicate the test number (Test 7 ) and error 
type and continues to test until 10 succ.essful frames have 
been transmitted and received. 

C.4.3 UJiHBl)S Microdiagnostic 

To run the UNIBUS PDP or VAX resident diagnostic the' UNIBUS 
micfodiagn6sticm~st tirst be invoked. 

Set the RUN/TEST switch into the RUN posi tion. , 
InSert the H88Jtestconnector into Jl -of the Ml190 module. 
Load and run the PDP resident aiagnostic. (Refer Section 5.6 
and 5.7). 

( , 
'..I 
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C.s MICRODIAGNOSTIC ERRORS 

C.S.l GO/NO GO Errors 

On detection of ~rrors while running the GO/NO GO test, the 
microcontroller displays the error number in LED· 13: 4, 
disables the transmit control logic by writing zero to the 
transmit enable register and jumps to a.common halt location. 
Table C-3 lists all possible error types. 

Table C~3 GO/NO GO Error Types 

8 7 6 S 4 3 2 I Error Type 

13 1 13 13 13 (3 13 1 ROM 1 faulty 
(3 1 13 10 13 13 1 13 ROM 2 faul ty 
13 1 13 10 10 13 1 1 ROM 3 faulty 
10 1 10 10 13 1 10 10 ROM 4 faulty 
13 1 10 10 13 1 10 1 ROM 5 faulty 
10 1 13 13 10 1 1 10 RAM eJK-lK faulty 
0 1 " " 13 1 1 1 RAM lK-2K faulty 
10 1 0 10 1 0 13 10 RAM 2K-3K faul ty 
10 1 " 13 1 10 13 1 RAM 3K-4K faul ty 
13 1 13 13 1 13 1 (3 RAM 4K-SK faulty 
13 1 13 (3 1 (3 1 1 RAM 5K-6K fa ulty 
(3 1 (3 0 1 1 13 10 RAM 6K-7K faulty 
10 1 13 13 1 1 (3 1 RAM 7K-SK faulty 

Note. 
1 = LED ON 
(3 = LED OFF 
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C.S.2 OFF LINE Mic.rodi'agnostic Errors 

Table C~4 lists the possible error types detected by the OFF 
LINE microdia~nostic • 

. Table C-4 OFF LINE Error Types 

8 1 6 5 4 3 2 1 Error Type 

I 0 0 0 1 0 0 0 ROM test running 
1 0 0 0 1 III 0 1 ROM I faulty 
1 0 0 0 1 0 1 0 ROM .2 faulty 
1 0 0 0 I 0 1 I ROM 3 faulty 
I 0 0 0 1 1 0 0 ROM 4 faul ty 

1 0 0 1 0 0 0 0 RAM ,test runni.ng 
1 0 0 1 III III 0 1 High RAM faul ty (5000H to 5FFFH) 
1 0 0 1 0 0 1 0 Low RAM faulty (4000H to 4FFFH) " 

1 0 0 1 1 0 0 0 Clock test running 
1 0 0 1 1 0 0 1 Clock slow 
1 0 ,0 1 1 0 1 0 Clock fast 

1 0 1 0 0 0 0 " X.,2S logic test running 
1 " 1 0 ,0 0 0 1 8237 error 
1 '0 1 0 .·0 0 1 0 ··8273 error 

1 0 1 " 1 0 0 0 X.,25 int. data test running 
1 0 1 0 1 0 0 1 RX error 
'1 0 1 0 1 " 1 0 TX,error 
1 " ,1 0 1 0 1 1 Recd.data not matching 

transmitted data. 
1 " 1 III 1 1 0 1 TX time-out 
1 0 1 0 1 1 1 0 RXtime-out 

1 0 1 1 0 0 0 0 DMA logic test running 
1 0 1 1 " 0 0 1 DMA error 
1 ~ 1 1 0 0 1 0 Data error high memory 
1 0 1 1 0 0 1 1 Data error low mem,ory 

1 0 1 1 1 0 0 0 X.25 ext. data test running 
1 0 1 1 1 0 0 1 RX e,rror 
1 0 1 1 1 0 1 0 TX error 
1 0 1 1 1 0 1 1 Recd .date not matching 

transmitted data. 
1 0 1 " 1 1 0 1 TX time-out 
1 III 1 0 1 1 1 " RX 'time .... out 

( , 

( . 

.J 
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C.6. MISCELLANEOUS 

C.6.1 Execution Times 

Thefo11owing is a 1i~t of ~rrdr free execution times for the 
microdiagnostic. 

Te~t Time 
" 

GO/NO GO 0.00 sec. 
OFF LINE TEST 1200 baud x.xx sec~ 
OFF,LINE TEST 2400 b,aud X.xx sec. 
OFF LINE TEST 48((J0 baud x.xx sec. ' 
OFF LINE TEST 9600 baud x.xx sec, • 
OFF LINE TEST 19200 baud X.XX Sec~ 
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c.? TEST DESCRIPTION 

C.7.l General 

Two hardware flags are used by the microcode following device 
initialisation tocorttrol the desired start-up sequence~ 
Standard sequence is tOl'lln the GO/NO GO test prior to 
operational code. The two hardware flags used are; the 
RUN/TEST maintenance switch and the H8S3 flag. The RUN/TEST 
swi tch is .. sel f explanatory, it selects ei ther operational 
code or the OFF "line mictodiagnostic. The H883 flag is 
asserted when the H883 test connector is installed in Jl of 
the M7190 module. This flag is used to select the UNIBUS 
microdiagnostic. The RUN/TEST flag overrides the H883 flag, 
i.e. if the UNIBUS microdiagnostic is selected ahd the 
RUN/TEST swi tch is moved to the TEST po sit ion, then the OFF 
LINE microdiagnosticwill be selected~ This feature· enables 
the H883 test connector to be used with aff line 
microdiagnostics as a data loop back connector. 
Figure C-l is a flow diagram showing the diagnostic flag 
check sequence. . 
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Figure C~l Microdiagnostic Flag Check Sequence 
(Sheet 1 of 2) 
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fi<;Jure C-l Micfodiagnostic Flag Check Sequence 
(Sheet 2 of 2) 
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C.7.2 GO/NO GO Test 

Th~s test is madE! up of a RAM test and a ROM test. 

RAM Test: This writes and reads RAM, verifying the values. 
Errors are shown in the LED's and a halt is executed. 

1. Set LED's 
2. Write l.ocation 
3. Read location, HALT on error 
4. If not end at lK block GOTO 2 
5 If not end at RAM GOTO 1 
6· . END 

ROM Test: This recalculates the checksum for all ROM's. Any 
errors are shown in the LED's. 

1. Set LED~s 
2. R~ad location 
3. Add to checksum 
4. If not endat2K block GOTO 2 
5. If checksum error HALT 
6. If not end of ROM GOTO 1 
7. EXIT 

C.7.3 OFF LINE Diagnostic 

C.7.3.l Test 1 

ROM Test: This test recalculates the checksum for each 2K of 
ROM. The 2K block number is displayed prior to the block 
being tested. On checksum error, the test hal ts wi th the 
block num~er displayed on the LEOs. 

1. Set LED's (1000100) 
2. Recalculate checksum 
3. If error in checksum set LED's and HALT 
4. If last block RETURN 
5. Increment block number 
6. GOTO 1 
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C.7~3.2 Test 2 

RAM Test: This test verifies that th.e. RAM is able to be read 
and wr i tten. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Display test number (H?J01000)· 
Write lK RAM 
READ and qompare lK RA,M, on error GOTO 20 
If all RAM written GOTO 6 
GOTO 2 
READ and compare all RAM, on error GOTO 2.0 
Repeat (2) to (6) using complement of dat<:i 
RE'rURN 

20. Erro{, set LED's 
21. Con.tinue writing and reqding e,rror loca.tion 

C.7.3.3 Test 3 

Clock. Test: This test ve·r i fies the. clock in.terrupts at the 
correct frequency. 

l. 
2~ 
3~ 
4. 

5. 
6. 
7~ 

Disp],ay test numqer 
Initialise clock 
Wait 
If the nLiInber of interrupts are within + ~ counts 
GOTO 6 
Set L.ED's to error.; 
If no errors RETURN 
GOTO 2 

C.7.3.4 Test 4 

X.25 Initialisation Test: This test initialises the X.2S 
controlleran4 verifies the status is correct. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Set LED display (1010000) 
INIT 8273 
Read statu,::; and compare 
If error set LED's (10100010) 
INIT 8237 . 
Read status and compare 
If error set L~D's(!0100011) 
Repeat 2-7 10 times 
If any errQr.;s repeat 2-7 continuously 
EXIT 

"' ( . 
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«:.7.3.5 T~st 5, 

X. 2~ :rrtternal L99 ic Test: Thi s test chec ks the on board log ic 
of't,l)e X.2S1ink. All tes'ting is done with internal loopback 
set on tpe:device, The test useS all speeds' and large 
messages. 

1. 
2. 

3~ 
4. 

',5. 

6. 
7., 
8. 

Set LED's (10l~100) 
INtTX25 port to 19.2Kb iritetna1 clock, internal 
loopback 
Set' up RX 
TX,message 
w.ai tfor completion reporting TX timeouts and 
RX,timeouts ' 
Decrease speed 
~~peat 2-6 until all speeds tested 
GO'rq 2 ' , ' 

C.7.3.6 Test 6 

X.25 DMA' Addressing Test: Using the X.25 control logic set to 
internal loop back this test verifies data can be transferred 
into ,all memory. The test runs for 1 minute. 

L 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
,14. 
15. 

Set LED's (1011000) 
INIT for 19.2Kb internal loop back 

'Set high memory to AAH 
TX high memory to low memory 
Check data 
Set high memory to 55H 
TXlow .emory to high memory 
'Check data 
Set, low memory to 55H 
TX low memory to high memory 
Check data 
'Set low memory to AAH 
TX high memory to low memory 
Check data 
Repeat 10 times 
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C.7.3.7 Test 7 

X.25 External Test: This test allows the Qperator to cl1eck 
both the OZSll-EA option and all comms cables uSing X.25 
messages. The test requires turn around plug to be connected 
or a running VTIXX~EA to be connected. The line speed set in 
the switch is used. 

1. 
2. 
3. 
4., 
5. 
6. 
7. 
B. 

C.7.4 

Set LED's (1011100) 
INIT X25 port to switch 
Set up Read 
TX message 
Wai t for TX complete, report til1leouts and TX errors 
Wait for RX complete, report, ti,l1leouts and RX errors 
Check data 
EXIT 

OZSll-EA UNIB~S Diagnostic 

This microcode emulates a OZll-A in MAINTENANCE MODE. " The 
microcode loops character as needed and creates the ne~essaty 
intercharacter timeouts forTX characters.' , 
Figure C-2 fs a flow chart for a single line under test ~ 

" ( , 
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l Figure. C";"2 UNIBUS Microdiagnostic State Diagram 
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APPENDIX D 

DZ STAT MUX PROTOCOL 

D.l GENE.RAL. 

P.l.J Furiction~ of the Protocol. 

Thef~nctions to be supported by the protocol are; 

• link set up and initiaLisation 

• infQ~mation transfer 

e supervisory and error control functi~ns 

,e 'transfer of DZll-spectfic ip.format.ion 

0.1. 2 Terminology. 

D.l.2~1 Use of X.2s Terminology 

Terminology from the CCIT'r X.2s spec i fications will be used 
to discuss the information transfer , and supervisory 
functions. 

D.l.2.2 Route-through Terminology 

Referring' to route through-configurations, "Primary Remote 
Mux" designates the first level remote mux, nearest to tbe 
local mux. 

"Secondary Remote Mux"designates a second level remote mux, 
further away from the Local MUx. 
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D.2. MAIN CHARACTERISTICS OF THE PROTOCOL 

D.2.1 Mul ti pI exedLink Protocol 

Information transfer, supervisory and error control functions 
on the multiplexed link, are based on a simplified 
interpretation of the CCITT-X25 Level 2 spec i"ficat ions , with 
the following deviatiohs:-

D.2.2 

• the use of the address field for route-through. 
addressing (1. 3. 3) 

• the Poll/Final bit is used only the RR/RNR frames, 
to enquire status : it is set to zero in all other 
frames (Table 1) 

• the use of the HDLC RSET frame to implement power 
fail network restart 

• the use of the special LPBK (loopback) fram~ for 
diagnostic purposes 

Communication Mode 

The .communication mode will be based on the Asynchronous 
Balanced Mode (LAPB), where both ends of the I ink (the Local 
Mux and the Re~ote Mux) hav~ balanced link control 
capabili ty. 

D.2.3 Route-through Addressing Algorithm. 

'I'he provision of route-through will be implemented by using 
the Address field in the HDLC frame. 

An Address field value of 0 denotes a frame coming 
froin or destined to the Primary Remote Mux. 

The Address field value of a route through frame 
corning from or destined to a Secondary Remote Mux 
is equal to 1 for the first Secondary Remote Mux, 
2 for the next level Secondary Remote Mux, etc. 

When any RemoteMux (whether primary or secondary), builds a 
frame using characters received froin its terminal potts, to 
be transmitted out of its communication port, it always sets 
the Address field to 0. When a Remote Mux rece ived a frame 
coming from a secondary Remote Mux into its Auxil iary port, 
it increments theframe's Address field by 1, before queuing 
the frame for re-transmission out of its communication port. 

( 
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ihus,"by the time a frame reaches the Local MUx, its address 
field always reflects the .correct addr~ss of the Remote Mux 
from which it originates. 

When a Remote Mux receives· an I frame coming to its 
cOfAItlunication port, it accepts apd processes .the frame if the 
Address Field is zero; else it decrements the Address· Field 
by 1, befor.e retransmitting the frame 6ut'of its AuxiliCiry 
Port. 

S'in~e:th~ . Local' Mux always .puts theco~rect.Address number 
intq .. the .Address Field, ',' the Addr;ess " Field of a frame 
origlnat1hg, from the Local' Mux' gets dec rementeQ to zero', ··when 
the frame readhe.s' its destination Remote MuX. '.. . 

'l'hi s arra,ngement allows the Primary andSecond'ary RemoteMux 
to have identical control programs' and "avoid the rieed foi 
set;,ting.switchesto configure. a remote mux' into pr imaryor 
~econdary versions. 

FORMAT 

INFORMATION 
, ,' ... 

SUPERVISORY 

UNNUMBERED 

Table D-l Commands and Ref;p<;mses 

COMMANDS RESPONSES CONTROL FIELD. STRUCTURE 

'. LSB 
'1 2 3 4 

I (INFORMATION) I (lNI'ORMATION) 01 N (S) 

RR. (RECEIVE READY) RR (RECEIVEflEADY) 
" .. ' 

1 0 0 0 
RNR.(RECEIVE NOT RNR (RECEIVE NOT '1' 0 1 .0 

READY) READY) 

REJ (REJECT) 1 O. 0 . 1 

RIM (REQUEST SIM (SET 1 1 1 0 
INITIALIZATION INITIALIZATION 
MODE) MODE) 

SABM (SET ASYNC .1 . 1 1 1 
BALANCED MODE) 

UA (UNNUMBERED) 1 1 0 0 
ACKNOWLEDGMENT) 

RSETIRESl!iTl t 1 1 1 

LPBK (LOOPBACK) LPBK (LOOPBACK) 1 1 0 1 

= SEND SEQUENCE NUMBER, (BIT 2 IS LSEn 
RECEIVE SEQUENCE NUMBER (BIT 6 IS LSB) 
POLL BIT . 
FLAG BIT 

MSB 
5 6 7 a 
0 N(R) 

P/F N(R) 
P/F N(R) 

0 N(R) 

'0 0 0 0 

0 1 0 0 

0 1 1 0 

0 0 0 1 

0 1 . 1 1 

, 
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D.3 ELEMENTS OF THE PROTOCOL 

Table D-I lists the types of frames which consti tute the 
pr6tocol elements. 

These elements will be discussed further in subsequent 
sections. 

In a nutshell: 

D.4 

D.4.1 

RIM, SIM and RSET are used for link set up and 
initialisation. 

I, RR, RNR, SABM and UA are used for information 
t ran s fe r , sup e r vis 0 r y and err 0 r co ntr 0 1 
functions, accord ing to the CCITT X-25 protocol 
level .2 •• 

LPBK is a special unnumbered frame used for 
diagnostic purpose. 

LINK SET UP AND INITIALISATION 

RIM (REQUEST INITIALISATION MODE) FRAME 

Sent from 

To 

When 

Purpose 

Expected 
Response 

Remote Mux 

Local Mux 

at power up, repetitively at 5 
second.s interval, until a SIM 
response from the local Mux is 
received in reply. 

notify local mux which ports on 
remote mux are active. 

SIM RESPONSE FROM local mux, giving 
DZ parameters. 



r 

( 

l 

0.4.1.1 RIM Information Field Format. 

E;ight bits, one for each port. 

Bit set 
Bi tReset 

(=1) means port active 
(=0J means port not active 

0.4.1. 2 Expected Response from Local Mux. 

0-5 

The local mux has control over eight OZ lines, which we will 
name as OZ0 to OZ7. 

At pow~r up,. the Primary Remote Mux and the Seqondary Remote 
Mu~ will e.;:tch .send a separate RIM frame to.the Local Mux. 

For example, take the case where the primary Remote Mux says 
that it has five active ports, namely Port 0, Port 3, Port 4, 
Port.5 and Port 6. Also the Secondary Remote Mux says. that 
it has four active ports, Port 2, port 3, Port 4 and Port 5. 

The RIM messages from each remote Mux are as shown below. 

NOTE that in this example the total number of active remote 
ports is greater than 8. 

PORT NUMBER 9J 1 2 3 4 5 6 7 

PRIMARY RIM 1 9J 9J 1 1 1 1 9J 

SECONDARY RIM 9J 9J 1 1 1 1 9J 9J 

Figure 0-1 RIM Message Format 
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The Local Mux will al ways give precedence to the Pr imary 
Remote Mux RIM, in the case of such conflict over the total 
number of active ports. 

In this example, the Local Mux will allocate five DZ lines, 
from DZ0 to DZ4 to the Pr imary Remote MUx, and the 3 
remaining lineS (DZ5 to DZ7) to the Secondary Remote Mux 
according to the following mapping: 

DZ LINE REMOTE MUX PORT NUMBER 

DZ 0 Primary Port 0 
DZ 1 PI" imary Port 3 
DZ 2 Primary Port 4 
DZ 3 Pr imary Port 5 
DZ 4 Primary Port 6 
DZ 5 Secondary Port 2 
DZ 6 Secondary Port 3 
DZ7 Secondary Port 4 

The Local Mux, after having worked out this mapping table 
will then build up appropriate SIM messages and send them to 
both remote muxes, to give them the DZ line parameters 
corresponding to each allocated active port on the two remote 
muxes. 

D.4.2 SIM (SET INITIALISATION MODE) FRAME. 

Sent from 

To 

When 

Purpose 

Expected 
Response 

Local Mux 

Remote Mux 

after receipt of RIM message from Remote Mux. 

to give 1 ine parameters correspondihg to each 
allocated active ports on the Remote Mux. 

None. The Remote Mux will use nformation in 
Sim frame to initialise its term nal ports (to 
the right baud rate etc ••• ) 

'\ , 
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0.4.2.1 SIM Informatjon Field Format. 

The information field of a SIM frame is composed of 16-bi t 
subfields,each 16-bi t subfield carrying the parameters for 
one terminal port at the remote mux. 

DZ LINE NUMBER 

RECEIVE ENABLE 

SPEED SELECT 

ODD I EVEN PARITY 

PARITY ENABLE 

NUMBER OF STOP BITS 

CHARACTER LENGTH 

PORT NUMBER 

Figure 0-2 SIM Message Format 
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Table D-2 SIM Frame Bit Definitions 

Bit Description 

00-02 Port number : terminal port number on remote mux., 
to which these parameters apply. 

03-04 . Character Length : 

Bit 4 Bit 3, 
{ . 

j 

0 0 5 bit characters 
0 1 6 bit characters 
1 0 7 bit characters 
1 1 8 bit characters 

05 Number of stop bits : 0 1 stop bit 
1 2 stop bits 

06 Parity Enable : 0 no parity bit 
1 parity enable 

07 Odd/Even Parity : 0 even parity 
1 odd par i ty 

08-11 Speed Select: 

Bit 11 Bit 10 Bit 9 Bit 8· Baud Rate 
0 0 0 0 513 
0 0 0 1 75 
0 0 1 0 110 
0 0 1 1 134.5 
0 1 0 0 150 
0 1 0 1 300 
0 1 1 0 600 
0 1 1 1 1200 
1 0 0 0 1800 
1 0 0 1 2000 
1 0 1 0 2400 
1 0 1 1 3600 
1 1 0 0 4800 
1 1 0 1 720,13 

;' 

1 1 1 0 9600 
1 1 1 1 Reserved 

12 Receive Enable : 0 di sabled. 
1 enabled. 

13-15 DZ line number mapped to port. 
( , 

..J 
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D~4.3 RSET (RESET) Frame 

Sent from 

To .• 

When 

Purpose 

Local Mux, or Remote Mux, out of its Auxil iary 
Port. 

Remote Mux 

At power up 

Request Remote Mux to go through reset 
(power-up) sequence. 

When a remote Mux received a RSE'l' frame coming into its main 
communication ports, it resets itself and emulates a power up 
initialisa~i9nsequence. 

For exe~ple, after a temporary power loss at the 
the primary Remote MUx,· a reset frame will· be 
Remote Mux (or to the Secondary Remote Mux), 
latter to reset itself for resuming operation. 

local mux or 
sent to the 
causing the 

D.4~4 LPBK (LOOPBACK) Frame 

Sent from 

To 

Purpose 

any Mux (Local, Primary or Secondary Remote) 

any other Mux 

request the receiving Mux to send back the 
same frame for diagnostic purpose. 

0.5 INFORMATION TRANSFER, LINK SUPERVISORY & ERROR 
CONTROL FUNCTIONS. 

These functions are impl emented through the use of the I, RR, 
RNR, FRMR, REJ, SABM, UA frames, conforming to the CCITT X.25 
level 2 protocol. 

Only the I frame will be discussed here, all the other frames 
being identical in format and usage to the X.25 protocol 
elem.ents. 
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I Frame Information Field: Terminal Port Encoding 
Scheme 

The frame format of I frames ar~ as defined in the CC~TT X.25 
Level 2 specifications. 

The information field. within an I frame 
structured according to the terminal port 
shown in Figure D-3 • 

however will be 
encod ing scheme 

.... I·----------INFORMATION fiELD 1 -------1-1 
SUB-fiELD 1 SUB-FIELD N 

. I 

HEADER BYTE 

DATA CHARACTERS DATA CHARACTERS 

I I . I. . . . . . 
CHARACTER COUNT IN SUB-FIELD 
(EXCLUDING HEADER BYTE) 

VALUE 1 TO 16-(ALL ZERO BITS EQUAL16) 

SPACE COMPRESSION FLAG 

'---- TERMINAL PORT NUMBER 
VALUE (0 TO 7) . 

Figure D-3 Terminal Port Encoding Format 

The information field is composed of a number of sub-fields. 
Each sub-field h~s an· integral number of a-bit characters, 
the first character in a sub-field being the sub~field's 
Header Byte. This Header Byte encodes the number of 
characters in the sub-field, and the terminal port number (on 
the remote mux) to which all the data characters in the 
sub-field belong. 

The space compression flag, when set to 1, denotes that this 
is a special sub-field composed of only the header byte, 
equivalent to a number of space characters equal to the 
sub-field character count (I to 16). 

" I 
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,0.6 TRANSFER OF DZ..;.SPECIFIC INFORMATION 

This', is achieved, through the, special Information Frames 
dE;lnoted l:W bi ~ 7. ,of the Address field 1;>ei09 set to 1. 

The information field of such an I frame consists of 16-bits~ 
The most significaht blts (~its 13-15) denote the type of the 
message:, 

Transfer Direction: 

Bit,lS Bit 14 Bit 13 

ill I, ••• 'II 14 lid 

,0 1 0 
1 0 1 
1 1 0 

" II II II. II •• 11.1",' .......... , ........ . 

Transfer Directionr 
• -III!' -, • 

~J ~ 15 B rt 14" Bl t 1 J 

::a-- •. ' • II -:, •• 

0 ":0 1 
'0 1 0 
0 1 1 
1 0 1 
1 1 0 
1 1 1 

Q&a.q , . 

From LocalMux to Remq,te " M.UX 

UI 'M~ss.:;ige,Type:" 

" Line Para:rneters DTR" , ,,' , 

'Break Command 
____ ........ ·1 

•• III , 

Fr om Remo te, ,Mu,x to Lop al Mux 

ur' Message' Type: 

· Car r ierDete'ct' (CAR)' 
Transmit Enable 
Transmit Disable 
Route-throughDi sable 
Roufe~thro~gh Enable 
Rihg 

(NOTE that, DTR,' CAR, RING, will not be implemented in, the 
first version of the DZ STAT MUX) .. 

D.6.lLlne Parameters 
" 

This message i~ sent from the local mux,to notify the remote' 
muxof new lineparamaters for a terminal port on the remote 
mux'. 

, ' , 

Bits 00 tb 12 o~ the information field haveidentiqal format 
and meaning asBi ts 00 to 12 of the 81M information field 
(see section 2.2,.1)., 
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0.6.2 Break 

This message is sent from the local mux to the remote mux, to 
ask the remote mux to set selected terminal ports into a 
continuous. space condition. Bits 13 to 7 corresponds to ports 
o to 7: a bit if set to 1" indicates the corresponding port 
is to be set into a break cond i tion; a bit if set to zero, 
indicates that the corresponding port should not be in a 
break condition. 

Bits 8-12 are unused. 

0.6.3 Transmit Disable 

This message is sent from the remote mux to the local mux, to 
inform the local mux that some terminal pOTts are not ready 
to accept more transmit characters. (This is to cater for 
slow terminal ports, or terminals who have sent on XOFF to 
the remote mux). 

Bits 13--2 of the I field give the terminal port number of the 
remote mux which is not ready to receive more characters. 

Bits 3 to 12 are unused. 

0.6.4. Transmit Enable 

This message is sent from the remote mux to tell the local 
mux to re-enable a particular remote mux terminal port for 
transm~ssion. 'I'he encoding is identical to the Transmit 
Disable sub-field in D.6.3. 

0.6.5 Route-through Disable 

This message is sent from a remote mux to tell the local mu:x 
not to send any more I frames destined to the route-through 
remote mux (further away from the host computer than the 
remote mux originating the U1 message) • 

This is needed in such cases as a temporary breakdown of the 
communic:ation line linking the two remote muxes and the 
pr imary remote mux has accumulated within its own buffer 
space more than 10 consecutive I frames destined for the 
secondary route-through remote mux. 
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D.6.6 Route-through Enable 

This message tells the local mux to resume transmission to 
the route-through remote mux. 

D.6.7 DTR,CAR, RING 

These will not be implemented in Version'l of the DZ STAT 
MUX. DTR is sent from the local mux, while CAR and RING go 
in the reverse direction, and impl ement the correspond ing 
function of the DZll. 

In all these messages, bi ts 0 to 7 correspond to ports 0 to 
7, while bits 8to 12 are unused. 
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