




































































































































































10104X07

Description

Bit
05, 04
03 - 00

Memory Extension. When the program writes the current address
register for the line selected by bits 03 through 00, read/
write bits 05 and 04 are written into bits 17 and 16 of that
current address register. VWhen the system control register

is read, the bit 05 and 04 values are those most recently
written into these bit positions. N6tice that these-are not
necessarily the current values of bits 17 and 16 of the
current address register for the currently selected line.

Line Selection. These read/write bits specify the line
(horizontal) address of the register to be written or
read when the line-parameter, current address, or byte
count register is addressed.

6.1.2 NEXT RECEIVED CHARACTER REGISTER (X02)

Bit

Description

15

14

13

12

11 - 8

07 - 00

6.1.3

Valid Data Present. This bit is set when the remaining bit
positions of the register contain valid information and is
reset when the register is empty.

Data Overrun. This bit is set when at least one preceding
character of the same message has been overwritten and lost
in the UART holding register.

Framing Error. This bit is set when the current character
was not framed by the programmed number of stop bits. This
is usually interpreted as the reception of a break.

Parity Error. This bit is set when the current character
exhibited incorrect parity as received from the line.

Line Number. These bits contain the number of the line
from which the character was received.

Character Data Byte. This byte contains the data bits of a
character from the line whose number appears in bits 11
through 08. When the character has less than eight data
bits, these bits are right-justified and unused bits of the
byte are zeros.

LINE PARAMETER REGISTER (X04)

Prior to transmitting or receiving messages on a line, the program must
define certain parameters for the line by writing the line parameter

register.

In order to write into the line parameter register for a line,
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that line number must first be written into the system control register.
The line parameter register is a read/write operation register, but
when read it reflects the value last written, and not the value for the
currently selected line.

Bit Description
15 Auto;Echo—Enable. When this bit is set, characters received
on the line are automatically transmitted back (echoed) on
the line by DH/DM.
14 Full Duplex. In the full duplex mode, transmission and
reception can occur simultaneously.
13 - 10 Transmitter Speed. These bits define the transmitter
baud rate as summarized in the table below.
Speed ‘Speéd
13 12 11 10 (Raud) 13 12 11 10 (Baud)

0 0 0 0 Zero 1 0] 0 0 600

0 0 0 1 50 1 0 0] 1 1200

0 0 1 0 75 1 0 1 0 1800

0 0] 1 1 110 1 0 1 1 2400

0 1 0 (¢} 134.5 1 1 0 0 4800

0 1 0 1 150 1 1 0 1 9600

0 1 1 0 200 1 1 0 19200

0 1 1 1 300 1 1 1 1 External

Note: There are the following two restrictions associated

with speed selection:

1. The 200 and External rates are actually obtained from a
common clock on the DH/DM. Thus, if this clock is set for
the 200 baud rate, that also becomes the external rate.
Conversely, if that clock is set for some other external
rate, then the 200 baud rate is unavailable.

2. Different receiver and transmitter speeds can be selected
for a given line if only one of these is zero or obtained
from the clock shared by the External and 200 selection values.

09 - 06

©10104X%07

Receiver Speed.  These bits define the receiver bit rate in
the same manner and with the same restrictions that bits oo
13 - 10 define the transmitter baud rate. '
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Bit Description

05, 04 Odd Parity and Parity Enabled. The combined states of these
bits determine the parity generated by the UART transmitter and
the parity required by the UART receiver for the line as

follows:

05 924 'Parity
0 0 Mone
0 1 Even
1 0 XNone
1 1 odad

03 Not used.

02 Two Stop Bits. VWhen this bit is set, 1.5 stop bits are

appended to transmitted characters having 5 data bits and

2 stop bits are appended transmitted characters having from

6 through 8 data bits. When this bit is reset, one stop bit
is appended to all transmitted characters regardless of length.

Note: Unlike some asynchronous receivers, the DH/DM receiver

can be programmed to receive one or two stop bits. V¥hen two stop
bits are specified, the receiver checks for two stop bits.

Data that is received with only one stop bit can cause receiver
errors. To ensure error-free operation, set this field as it
would normally be set--with the number of stop bits for the

DH/DM receiver matching the number of stop bits in the received

data.
01, 00 Character Length. These two bits specify the number of data " °
bits in received and transmitted characters as follows:
Data
01 00 Bits
0 0 5
o 1 6
1 0 7
1 1 8

6.1.4 CURRENT ADDRESS REGISTER (X06)

Prior to transmitting a message over a line, the program must write the
starting address of the data buffer containing the message into the current
address register for that line. This involves first writing the line number
and the address extension bits into the system control register and then
tfansferring the remainder of the starting address directly to the current
address register. During this second transfer, Unibus bits 00 through 15
are written into bit positions 00 through 15 of the current address register
and the address extension bits from bit positions 04 and 05 of the system
control register are written into bit positions 16 and 17 of the current
address register. ’
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To read the current address for a line, the program must write the line number
into the system control register. It can then read bits 00 through 15 of the
current address by reading the current address register and bits 16 through

17 by reading the silo status register which contains these bits in bit
positions 06 and 07.

6.1.5 BYTE COUNT REGISTER (X10)

Prior to transmitting a message over a line, the program must also write the
2's complement of the number of characters (bytes) in the message into the
byte count register. As in the case of the line parameter and current address
register, the line number must first be written into the system control
register in order to address the byte count register for the line. The

byte count register can then be either written or read by the program.

6.1.6 BUFFER ACTIVE REGISTER (X12)

This register contains one bit for each line; where bit n is the bit for line
n. The program sets bit n to start transmission of a message over line n~
after the message has been written in a data buffer in PDP-11 memory and the
starting address and length of the data buffer have been transferred to the
current address register and byte count register for the line. The DH/DM
subsequently resets the bit for the line at the time that the last character
of the message is loadecd into the UART holding register. Because the DH/DM
resetfs the bits in this register, the program must-use EIS instructions to-
td set these bits.

6.1.7 BREAK CONTROL REGISTER (X14)

This register contains one bit for each line; where bit n is the bit for line
n. The program sets the bit for a line to start the transmission of a break
on that line and resets the bit to terminate the transmission of the break.
(Refer to paragraph 6.4 for break control timing information.) '

6.1.8 SILO STATUS REGISTER (X16)

Rit Description

15 Silo Maintenance. VWhen set, this read/write bit causes a fixed
binary pattern to be sent to the silo for checking.

14 Not used.

13 - 08 Silo Fill Level. These read-only bits indicate the number of
characters currently held in the silo. 000000 can indicate
either an empty silo or a silo with more than 63 characters.
For an empty silo, the valid data present bit (15) of the next
received character register is reset while for a silo with more
than 63 characters, it is set. Also if an attempt has been
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Bit Description

made to load another character into a full silo, then the
storage overflow bit (14) of the system control register is
set.

07, 06 Read Extended Memory. These read-only bits are Al7 and Al6
of the current address register for the line whose number
is held in the line selection field (bits 03 through 00)
of the system control register.

05 - 00 Silo Alarm Level. When the silo fill level exceeds the
value written into this read/write field by the program,
receiver interrupt bit 07 of the system control register
is set. If receiver interrupt enable bit 06 of the system
control register is set, this causes an interrupt. If there
are fewer than sixteen characters in the silo, there may be
a delay of up to 20ms before setting this bit. This reduces
interrupt overhead.

MODEM REGISTERS

The DM portion implements a software compatible subset of the DEC DM11-BB. .

It contains two Unibus addressable registers, the control and status register
and the line status register. As illustrated in Figure 6- 3, the byte-wide line
status register is actually a register group that includes one register for
each line. When the line status register group is addressed, the particular
register is read or written as determined by the line number held in the
control and status register. The following paragraphs describe the two
registers. Figure 6-4 illustrates register formats.

Note: The only actual signals are Ring, Carrier, and Data Terminal Ready.
’ All others exist for software compatibility.

6.2.1 CONTROL AND STATUS REGISTER

Bit Description

15 Ring Flag. This read-only bit and DONE (bit 7) are set when
a transition from OFF to ON is detected for the RING signal
from the line specified by bits 3 through 0. Setting CLEAR SCAN
(bit 11) resets the stored value of RING so that an existing
ON condition appears as a transition and sets this bit and DONE.

14 Carrier Flag. This read-only bit and DONE (bit 7) are set
when any transition of the CARRIER signal from the line
specified by bits 3 through 0 is detected. Setting CLEAR
SCAN (bit 11) resets the stored value of CARRIER so that an
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Figure 6-3: Modem Registers
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15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

L ”
~

Ring Clear To Clear Mainte- Done Scan - Line Number
Flag Send Scan nance Enable
Flag Mode
Carrier " Secondary Clear Step Interrupt Busy
Flag Receive Multiplexer Enable
Flag ’

<

CONTROL AND STATUS REGISTER (770XX0) (See Section 6.2.1)

07 06 05 04 03 02 01 00 N

| 1

Ring Clear To Secondary Data
Send Transmit Terminal

Carrier Secondary RequestReady Line
Receiver To Send Enable

LINE STATUS REGISTER (770XX2) (See Section 6.2.2)

Figure 6-4: Modem Register Formats

10104X0
7 6-12 0781



Bit Description

existing ON. condition appears as a transition and sets this
bit and DONE.

13 Clear to Send Flag. This§ read-only bit and DONE. (bit 7)
are set when any transition of the CLEAR TO SEND signal
from the line specified by bits 3 through 0 is detected.
Setting CLEAR SCAN (bit 11) resets the stored value of
CLEAR TO SEND so that an existing ON ¢ondition appears as
a transition and sets this bit and DONE.

12 Secondary Receive Flag. This read-only bit and DONE (bit 7)
are set when any transition of the SECONDARY RECEIVE
signal from the line specified by bits 3 through 0 is
detected. Setting CLEAR TO SCAN (bit 11) resets the
stored value of SECONDARY RECEIVE so that an existing ON
condition appears as a transition and sets this bit and
the DONE bit.

11 Clear Scan. Writing a ONE into this write-ONE-only bit
generates a pulse which clears bits 9, 7, 6, 5, and 3
through 0 and initiates a sequence which.clears the scan
memory. With the scan memory cleared, any ON condition
of a RING, CARRIER, CLEAR-TO-SEND, or SECONDARY RECEIVE
signal is detected as a change of state during subsequent
scanning and causes the associated change flag (bits 15
through 12) to set.

10 Clear Multiplexer. Writing a ONE into this write-ONE-only
bit generates a pulse which clears bits 3 through 0
(SECONDARY TRANSMIT, REQUEST TO SEND, DATA TERMINAL READY,
LINE ENABLE) of all 16 line status registers.

09 Maintenance Mode. Setting this read/write bit forces the
RING, CARRIER, CLEAR TO SEND, and SECONDARY RECEIVE inputs
to the line scanner to the ON condition for test purposes.
If this is preceded by the writing of a ONE into CLEAR
SCAN (bit 11) ‘then an interrupt (if enabled) should be
generated for every line that is scanned.

08 Step. .Each time that a ONE is written into this write-ONE-
only bit, a STEP sequence having a duration of 1 psec +10%
is initiated. During this sequence, the line number held
in bits 3 through 0 is incremented, signals from the newly
addressed line are evaluated for transitions, and change
flags (bits 15 through 12) and the DONE flag (bit 7) are
set if any transitions are detected. This bit can be used
rather than SCAN ENABLE (bit 5) to provide a‘'scan rate
controlled by the program.- Note, however, that this scan
rate should be high enough so that CARRIER signals will
not switch ON and OFF during the interval between successive
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Bit Description

scans of a line. +Note also that DONE does not inhibit STEP.

07 Done. This read/write bit is set when bit 15, 14, 13, or
12 sets. With DONE Set, the line scanner is disabled so-
that bits 3 through 0 continue to contain the number of
the line associated with the condition which causes DONE
to set. If INTERRUPT ENABLE bit 6 is also set, an interrupt
normally resets DONE so as to release the line scanner.
This bit is also reset by INITIALIZE and by CLEAR SCAN
(bit 11).

06 Interrupt Enable. When this read/write bit is set, the DM =~
interrupt function is enabled. The bit is cleared by
INITIALIZE and by CLEAR SCAN (bit 11).

05 Scan Enable. When this read/write bit is set the DM
is placed in the automatic scanning mode. In this mode,
the scanner increments the line number held in bits 03
through 00 and checks for transitions of the signals from
the newly addressed line at a rate of approximately 1
microsecond per line until a transition is found. At
this time the appropriate transition flag (bits 15
through 12) and DONE (bit 07) are set. Scanning is then
inhibited until the program resets the DONE bit.

04 Busy. This read-only bit is.set when lines are being
scanned. Program should change line number (bits 03
through 0) only when BUSY is O.

03 - 00 Line Number. These read/write bits, held in a counter,
point to one of the 16 line-status registers and select
inputs from one of the 16 lines for transition detection.
The line number is incremented at the start of each scan
cycle and is reset to 0000 by INITIALIZE or by CLEAR SCAN
(bit 11). Notice, that since the incrementing of the
count occurs at the start of each scan cycle,.the first
line tested after a reset is 0001 .rather than 0000.

6.2.2 LINE STATUS REGISTER

Bit Description

07 Ring. This read-only bit indicates the status of the
modem RING signal.

06 Carrier. This read-only bit indicates the status of the
modem CARRIER signal.
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November 4, 1983

TO: All Engineers
FROM: John G, Poffenroth }&%27
SUBJ: Able Dh/DM Settings

The following are switch settings for Able DH/DM for
following address, Please retain for future use,

DHZ 7 60020 @ 4gQ
DM@ 7 78580 @ 449

S1  -=--- 5 Open

S2 @ —-=-=- 2 Open

S3 —---- 1,3,7,8, Open

S4  wmm—- 2,3,4,5,6,7,8, Open
S5  see—- 2,3,4,5,6,7, Open
S6  —==-- 1,2,3,4,6,7, Open

Thank you,

JGP/crew

DISTRIBUTION:

G, Maxwell.v’//}

D, Neisz
C. Reams
S, Wesinger



Bit Description

05 Clear to Send. This read-only bit indicates the status of the
modem CARRIER signal.

04 Secondary Receive. This read-only bit indicates the status
of the modem SECONDARY RECEIVE signal.

03 Secondary Transmit. When set, this read/write bit presents
a MARK to the SECONDARY TRANSMIT input of the modem. This
bit is reset by INITIALIZE or by CLEAR MUX (bit"10) of the
control and status register.

02 Request to Send. This is used to condition the modem to
transmit if all other conditions are mét. The bit is
cleared by INITIALIZE and CLEAR MUX. It is Read/Write.

01 Data Terminal Ready. This bit allows the modem to enter and
maintain the data mode. It is cleared by INITIALIZE and
CLEAR MUX. This bit is Read/Write.

0b Line Enable. This bit enables the state of RING, CARRIER,
CLEAR TO SEND, and Sec Rx to be sampled by the program and
tested for transitions. It is cleared by INITIALIZE and
CLEAR MUX. This bit is Read/Write.

6.3 TRANSMITTER/RECEIVER SPEED PROGRAMMING CONSIDERATIONS

In the DH1l, speed code 1110 sélects External Input A. In the DH/DM,

this speed code selects 19.2K baud. In the DH1l1l, speed code 1111 selects
External Input B. 1In the DH/DM, this speed code selects the output of

a clock on the board that can be set for any speed in the range from 150

to 9600 baud. The output of this source is also selected in response to
speed code 0110 which in “thHe: DH1l, selects 200 baud. The NDH/DM is shipped
with this source set to provide the 200 baud rate. Thus, the user has

the option of retaining the 200 baud rate selection in response to the

DH11l 200 baud speed code or, if this rate is not required, of obtaiming

a sélectable rate in response to the DH1ll External B speed code.

In the DH/DM, different non-zero receiver and transmitter speeds cam be
selected for a given line only if one of these rates is obtained from the
source shared by the 200 baud and External B speed codes. If this restriction
is not observed, the programmed transmitter speed determines both the trans=—
mitter and the receiver speeds for the line.

The zero baud selection provides the means by which the program can turn
off any line. A useful application of this capability involves turming
off unused line receivers in the presence of excessive circuit noise so
as to avoid the receipt of spurious characters.
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BREAK CONTROL TIMING

In order to time the transmission of a break so that no significant message
characters are lost, the transmitter interrupt associated with a dummy--
message containing two null characters is used to time the setting of the
EREAK bit for the line.

The use of the dummy message is necessary because the transmitter interrupt
indicates the completion of the message transfer from the message buffer

in the computer memory to the DH/DM rather than the completion of the
message transmission by the DH/DM. This interrupt timing allows the
program to write message (m + 1) in the message buffer and write the
starting address and word count for this message while the final

characters of message n are being transmitted. Specifically, at the

time of the transmitter interrupt, there are two message characters

still €0 transmitted, one in the UART transmit holding register. Thus,

by using the interrupt associated with the dummy message to time the
setting of the PBREAK bit, the break''is started when the two null characters
of this message reside in these registers. (The break begins at the instant
that the EREAK bit for the line is set in the break control register.)

A second dummy message can be used to time the duration of the break.
This message should be made up of null characters, since the last

two characters are actually transmitted after the transmitter interrupt
associated with the message has been used to time the resetting of the
EREAK bit for the line. This timing method provides a break duration
equal to the character period times the number of characters 'in thke
second dummy message. {fhé break ends before the final two characters
of the second dummy message are transmitted but it includes the two
character periods of the first dummy message transmission.)

TRANSMITTER AND RECEIVER TIMING CONSIDERATIONS

Because characters are transmitted asynchronously, message integrity is
not affected by the speed with which characters are supplied to the UART.
Continous transmission is achieved if the UART transmit holding register
receives character ( + 1) during the period when tharacter n is being
transmitted. Since the DH/DM uses word accesses to PDP-11 memory,

only one DMA access is required for every two transmit characters.
However, to maintain continous transmission each access must be
completed within one character period of its initiation.

The 255-word silo provdes buffer storage for received characters. 1If
the silo becomes full, then characters cannot be transferred to it from
UART receiver holding registers. Thus, if this happens, characters may
be overwritten in one or more UART modules. The amount of time that the
program has to service a receiver interrupt depends upon the number of
lines from which messages are currently being received, the receiver
speeds, and the silo alarm level value that has been written in the silo
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status register. A low silo alarm level value increases the time
available to respond to the interrupt. However, if the program responds
immediately, the lower value increases program overhead because more
interrupts will have to be serviced to transfer a given number of
characters. The DH/DM decreases this overhead by interrupting after six-
teen characters have been received or after 20ms have passed since the
first character is received.

If the transfer of a character from the holding register of a UART receiver
has to be inhibited because the silo is full, STORAGE INTERRUPT bit 14 of
the system control register is set and if STORAGE INTERRUPT ENAELE bit 12
is set, an interrupt request is initiated to inform the program that the
silo is full. The program may still have time to empty the silo before

an overrun oOCCUrs.

MAINTENANCE MODE CONSIDERATIONS

vhen maintenance (it 9 of the system control register) is set, the UART
modules are placed in the local loopback mode. In this mode, the receiver
input from the line is ignored, the transmitter output to the line is

held at the marking level, and the serial output from each UART trans-
mitter shift register is connected to the serial input of the receiver
shift register so that each character transmitted by the transmitter
section is received by the receiver section. The silo is reduced to

64 words and the clock is forced to 200 baud.

Also, when MAINTENANCE is set, the PDP-1l program can write the STORAGE
INTERRUPT, NON-EXISTENT-MEMORY INTERRUPT, and RECEIVER-INTERRUPT

(system control register bits 14, 10, and 07) which are normally read
only. ' : '

vhen SILO MAINTENANCE (pit 15 of the silo status register) is set, a
1010101010101010 is loaded into the silo. Each successive clearing and
setting of SILO MAINTENANCE loads another copy of this pattern into the
silo. In order to fill the silo with this test pattern, all receiver
speeds must .be.set.to zero baud and the silo must be emptied of previously
received line characters.

When the DH/DM cables are installed in the loopback connectors, the
following occur:

e Silo sizé is redﬁced to 64 words.

° On—boardx;io;k”ig forced to 200 baud.

e Secondary transmit and secondary receive aré internally looped together.
e Clear to Send is the same as Carrier.

e Ring and Request to Send are internally looped together.
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Appendix A

PRiORITY STRAPDPI Nq

This appendix contains a wiring chart for priority interruptilevels.
The DH/DM is factory set to level BR5 for the DH and BR4 for the DM.
most users these are the correct interrupt levels and no strapping

For

changes are needed.
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