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TITLE DZV11l ASYNCHRONOUS MULTIPLEXOR

1.0

General Description

The DZV1l is a multiplexor interface between four asynchronous
serial data communications channels and the LSI-1ll1 bus. The
DzZv1l provides an EIA level interface and enough data-set
control to permit dial up (autc answer) operation with

modems capable of full duplex operation such as the Bell
models 103, 113, 212 or equivalent. The DZV11l does not
support half duplex operations or the secondary transmit and
receive operations available with some modems such as the
Bell model 202. Program compatibility is maintained with

the Unibus option, D2z11-A. The only compatibility exception
being the number of serial channels supported. The DZV1l

has applications in data concentration and collection systems
in front-end systems interfacing to a host computer, and for
use in a cluster controller for terminal applications.

The following is a summary of the prugrammable features offered
for each line:
Character length: 5,6,7 or 8 level code

1l or 2 for 6,7,8 level code
1l or 1.5 for 5 level code

Number of stop baits:

Parity generation and

detection: 0dd, even or nonc
Operating speed: 50, 75, 110, 134.5, 150, 300
600, 1200, 1800, 2000, 2400,
3600, 4800, 7200 and 9600.
Breaks: Generation and detection

1.1 Available Options:

The DzZV1l can be supplied in two different configurations,
cach designated by a suffix letter (A or B). Each
multiplexor confiquration utilizes a guad height module
designated as the M7957. All input and output leads of
the M7957 conform to EIA Standard RS232C and are

available on a Berqg hcader.

The required hardware for the DzZV11l-A option is just

the M7957 module. Cabling assemblies to terminals and
modem channels are not suppliced with this option, but are
available in the DZV11-B confiquration. Fach DZV11-B
confiqguration consists of an M7957 module, BCl1lU-25

cable assembly, and two accessory test connectors, 329
and H325.

2.0 Performance Specificaticns

a

2.1 Bus Loading:
The DzZV1l represents one unit load to the LSI-11i bus.
2.2 Power Consumption

1.15 Amps @ +5 Volts
0.39 Amps @ +12 Vclts

2.3 Environmental:

The D2V11l operates in an environment from 5 to 50
dearees centigrade with a relative humidity of 10%
or less to 95%.

2.4 Maximum Configurations:

The D2ZV11l multiplexor is assigned a device address in
the fioating address space.
starts at 760010 and extends to 764000.
uration of DZV1l's would not be limited by floatirng
address space, but would be limited by the rules
governing an intermediate size system configuration.
Therefore, a maximum of seven DZV1l multiplexors may
reside in a nine by four backplane. Refer to Section
3.5 for throughput limitations.

Available Interrupts:
A. Receiver Done Interrupt - occurs every time a
character appoars at the output of the Receiver

Buffer Register and the Silo Alarm is disabled.
Can be cnabled or disabled from the bus.

the scanner.
Intorrupt and is rearmed when the Receive Buffer
Register has been read.

C. Transmit Interrupt - occurs cvervtime the scanner

mitter Control Register bit is sct for that line.
Can be cnabled or disabled from the bus.

Receivers:

5,6,7, 8 level codec with one start space and &t lcast
stop mark.

The floating address space
A maximum config-

B. Silo Alarm Interrupt - occurs after sixteen entriecs
have been made into the Receive Buffer Register by
This interrupt disables Receiver Done

finds a Uart buffer empty condition, and the Trans-

The receivers provide serial to parallel conversion of

one

The character lenath, number of stops bits,
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of the Control and Status Register. The routine then loads
the appropriate character into the low byte of the Transmit
Data Register, and the "pseudo scanner"” automatically
clears Transmitter Ready and begins searching for another
AND condition of TBMT and TCR. The "pseudo-scan"” is a four
level priority encoder. A sampling clock records the
respective states of the AND conditions of TBMT and TCR

for the lines. The states are then presented to a priority
encoder which produces the Transmitter Line bits and Ready
Flag. The clock then stops, waiting for the character to
be loaded. Once loading of the Transmit Data Register has
occurred, the clock is restarted and a new sample is prod-
uced for the priority encoder. Transmitter Line Number
three has the highest priority, while line number zero has
the lowest.

When operating in interrupt mode, the service routine should
check to assure no other lines require servicing before
exiting. This would reduce the number of times that the
service routine would have to be entered, thus reducing the
overhead per character.

Breaks may be transmitted on any line by asserting the
corresponding bit in the high byte of the Transmit Data
Register. This pulls the output line to a space and holds
it there until the bit is cleared. Timing of the breaks
must be done by the software.

Maintenance Provisions:

Three methods cf maintenance testing are provided with the
DZV1l. For systems testing, the multiplexor has a
maintenance bit (CSR03) which will internally loopback all
the data leads. 1In this mode, only the data leads are
disconnected from. the EIA drivers and receivers.

For complete line testing of the LCIA logic, an H329 module
test connector can be installed on the sccket housing of the

M7957. This provides staggered loopback in the following
manner:

‘Transmitted Data Line 00 to Received Data Line 01
Transmitted Data Line 01 to Received Data Line 00
Transmitted Data Line 02 to Received Data Line 03
Transmitted Data Line 03 to Rececived Data Line 02
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The third level of maintenance testing is offered at the
option acceptance level. An H32%5 cable test cornector can
be used with the BCllU cable assembly to provide single lire
loopback capabilities. The H32% and H325 test connectcrs
are supplied as a basic item of the D2Z2V11-B option only.

BCllU, Interface Cable:

The interfacing cable for modem and terminal ccnnectiorns to
the DZV11l-B is provided by the BCllU cable asserbly. It
consists of four separate cables. Fach cable is terminated
by a separate DB25-P type connector and a common Berg
housing. The housing connects the EIA input/output leads
of the module to the appropriate pinning of a DB25-P
connector. The following list of connector pins are
typical for each line on the assembly.
PIN NUMBER DESCRIPTION

1 Protective Ground ®
2 Transmitted Data

3 Received Data

4 Reguest to Send

7 Signal Ground ®
8 Carrier
20 Data Terminal Ready
22 Ring Indicator
25 Forced Busy okl

® Common Connection
ol Optionally Controlled by Request to Send

Request to Send is connected tc Data Terminal Ready throuah
a jumper on the module. This allows Request to Secnd control
for full duplex 202 Modem applications. Additional per line
jumpers are also provided to allow Request to Send to
control Forced Busvy.

Throughput:

Each D2V1l is capable of a throughput rate of 10,970
characters per sccond. This rate is calculated as follows:

(Bits/Seconds x No. Lines X Direction) divided by Bits/
Character. (9600 x 4 x 2) 1/7 equals 10,970 Character/
Second.

For a character service routing of 100 usec or less, the
device throughput rate can be sustained.

Data Term Rdy Line 00 to Ring & Carrier Line 01

Data Term Rdy Line 01 to Ring & Carrier Linec 00

Data Term Rdy Line 02 to Ring & Carrxier Line 03

Data Term Rdy Line 03 to Ring & Carrier Line 02
SiZE |CODE MUMBER REV
A |spr D2vil1-0-2
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ENGINEERING SPECIFICATION

CONTINUATION SHEET

TITLE

DZV11l ASYNCHRONOUS MULTIPLEXOR

06

07

08-09

16-11
12

(CSR 15) will be inhibited from
setting and the received character
buffers (Silos) will be cleared.

Receiver Interrupt Enable

This bit, when set, permits the
setting of CSR 07 or CSR 13 to
generate a receiver interrupt
request. This bit is Read/Write.

Receiver Done

This is a read only bit that will
set when a character appears at
the outout of the FI/FO buffer.
To operate in interrupt per
character mode, CSR 06 must be
set and CSR 12 must be cleared.
With both CSR 06 and CSR 12
cleared, character flag mode would
be indicated. Receiver Done will
clear when the Receiver Buffer
Register (RBUF) is read or when
Master Scan Enable (CSR 05) is
cleared. If the FI/FO buffer
contains an additional character,
the Receiver Done flao will stay
cleared a minimum of one micro-
second before presenting that
character.

Transmitter Line Number

These read only bits indicate the
line number whose transmit buffer
requires servicing. These bits
arc valid only when Transmicter
Ready (CSR 15) is set and will be
cleared when Master Scan Enable
is clecared. Bit 08 is the least
significant bit.

Unused. Read as zcero.

Silo Alarm Enable

This is a Read/Write bit, when scot,
cnables the sileo alarm counter to
keep count of the number of
characters stored in the FI/FO

B

buffer. The counter will be
SIZE |CODE NUMBER REV
A | sr | pzvil-g-»
DEC FORM NO twmN.01022 16-M370 (181 oF 18

DRA 108

SHEEY _11

’

ENGINEERING SPECIFICATION

dilgnitl

CONTINUATION SHEET

TITLE pzZV1l ASYNCHRONOUS MULTIPLEXOR

13

14

cleared when the Silo Alarm
Enable bit is cleared. Condition-
ing of this bit must occur prior
to any character reception.

Silo Alarm

This is a read only bit set by
the hardware after lé characters
have been entered into the FI/FO
buffer. Silo Alarm will be held
cleared when Silo Alarm Enable
{CSR 12) is cleared. This bit
will be reset by a read to the
Receiver Buffer Register and will
not set until 16 additional
characters are entered into the
buffer. If Receiver Interrurt
Enable (CSR 06) is set, the
occurrance of 'Silo Alarm will
generate a receiver interrupt
request. Reception with CSR 06
cleared, permits flag mode
operation of the Silo Alarm bit.

Transmitter Interrupt Enable
This bit must be set for Trans-
mitter Ready to generate an
interrupt. It is Read/Write.

Transmitter Ready

This bit is read only and is sct
by the hardware. This bit will
sct when the transmitter clock
stops on a line whose transmit
buffer wmay be loaded with another
character and whose associated
TCR bit is set. The Transmitter

" Line Number, specified in CSR

08 and CSR 09, is only valid when

Transmitter Ready is set. Trans-

mitter Ready will be cleared by

any of the following conditions:

1. Master Scan Enable cleared.

2. When the associated TCR kit is
cleared for the line number
pointed to in CSR 08 and CSR

0S.
S1ZE |CODE NUMBER REV
A | sp DZV11-0-2

DEC FORM MO ¢ wm 01022 101837003810 SHEET 12 OF 18
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ENGINEERING SPECIFICATION

CONTINUATION SHEET

£a2a080

TITLE D2ZV11l ASYNCHRONOUS MULTIPLEXOR

ENGINEERING SPECIFICATION

CONTINUATION SHEET

Zuco080

02

03-04

05

06

07

Unused. Must always be written as
a zero when specifying the Para-
meter Line Number. Writing this
bit as a one will extend the
Parameter Line Number field into
non-existant lines. Parameters
for lines 00 through 03 will not
be affected.

Character Length
These bits are set to receive and

transmit characters of the length
{excluding parity) as shown below.

04 03

S5 bit
6 bit
7 bit
8 bit

-0 0
Lol =N N -]

Two Stop Bits

This bit, when set, conditions a
line transmitting with 6,7 or 8

bit code to transmit characters
having two stop marks. If the line
is transmitting 5 bit code, asser-
tion of this bit causes the char-
acters to be transmitted with 1.5
stop marks. If this bit is not
asserted, 1 stop mark is sent.

Parity Enable

If this bit is set, characters
transmitted on the line have an
appropriate parity bit affixed;

and characters received on the line
have their parity checked.

0dd Parity

If this bit is set and bit 06 is
set, characters of odd parity are
generated on the line and incoming
characters are expected to have odd
parity. If this bit is not sect,
but bit 06 is set, characters of
even parity are qencrated on the
line and incoming characters are
cxpected to have even parity. If
bit 06 is not set, the sctting of
this bit is immaterial.

Si1ZE {CODE NUMBER REV

TITLE DZV11l ASYNCHRONOUS MULTIPLEXOR
08-11 Speed Code
The state of these bits determine
the operating sveed for the trans-
mitter and receiver of the selected
line.
11 10 09 08 Baud Rate
0 0 0 0 50 t
1] 0 0 1 75
0 0 1 1} 110
1] ] 1 1 134.5
] 1 0 0 150 -
0 1 0 1 300
0 1 1 0 600
(1] 1 1 1. 1200
1 0 0 0 1800
1 1] o 1 2000
i 0 1 0 2400
1 1] 1 1 3600
1 1 1] 0 4800
1 1 0 1 7200
1 1 1 0 9600
1 1 1 1 Invaliad
12 Recciver Fnable ) . "
This bit must be set before the UAXT
receiver logic can assemble characters
from the serial input line. This bit
will be cleared followineg a BINIT or
device Master Clear.
13-15 Unused
4.6 Transmitter Control Reaqister: (TCR) 76XXX4

The TCR reqister is a byte and word addressable register. The
low byte of the TCR rcaister contains the transmitter control
bits which must bc sct to initiate transmission on a line.
Each TCR bit position corresponds to a line number. For
example, TCR bit 00 corresponds to line 00, bit 01 to line
01, etc. Sctting of a TCR bit causes the transmitter scanner
clock to stop if the UART for this line has a transmit buffer
empty comdition. An interrupt will then be generated if
Transmitter Interrupt Enable is set. The scanner clock will
restart when either the Transmit Data Register is loaded

with a character or the TCR bit is cleared for the line on
which the clock has stopped. TCR bits must only be cleared
when the scanner is not runnine, i.e., Transmitter Ready is
sct or Master Scan Enable is cleared.

DZVil-0-2

DEC FORM MO sn-01022-16-P02501381)
DRA 108

sHEET _15  oF _18

Si2E |CODE NUMBER REV
A |SP DZV1il.g.o
DEC FORM MO ¢ n-01022-16-8370-(381) SHEETY _ 16 oF _18

DRa 108
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