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Table 4-34 Line Printer Control Status Register Functions

Bits

Title

Function

(0)

M

()

Print Enable

Master Reset

Format Control

This bit is used to initiate, suspend, or continue
line printer output.

When this bit is set, the line printer controller is
enabled. When enabled, characters are trans-
ferred from the controller to the line printer, pro-
vided there are characters to send. If this bit is
clear, no characters are transferred from the con-
troller to the line printer.

If the print done bit (line printer CSR bit (7)) is set,
writing a one to set the print enable bit (line print-
er CSR bit (0)) clears the following:

DMA error (line printer CSR bit (15)
Print done (line printer CSR bit (7)
Indirect register [0] (bytes transmitted)
Indirect register [1] (line count)

This bit is read/write and is cleared by either a
Master Reset or INIT. This bit is automatically
cleared when the print done bit (line printer CSR
bit (7)) or DMA error bit (line printer CSR bit (15))
becomes set.

The program can read Master Reset, but write
ones only. When the program sets this bit, a
Master Reset is initiated. The Master Reset bit
remains set while the reset is in progress, and
clears automatically after the reset has finished.

The program should not access the line printer
device registers, other than line printer CSR,
while the reset is in progress. The program may
write a one to the Master Reset while the reset is
in progress, but the DMF32 ignores such action.

Master Reset or an INIT clears lines per page
(7:0). All other indirect registers are indeterminate
after a Master Reset or INIT. The device driver
ensures that the indirect registers contain valid
data. The Master Reset may be used to abort the
output.

When the format control field is clear, formatting
is disabled. Characters from main memory are
direct memory ‘accessed directly to the line
printer.

When the format control field contains 1, format-
ting is enabled.
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Table 4-34 Line Printer Control Status Register Functions (Cont)

Bits

Title

Function

(4:3)
(5)

(6)

)

Unused Bits

Maintenance
Mode

Interrupt
Enable

Print Done

If the format control field contains 1, and DAVFU
bit is set, all direct memory accessed characters
with MSB set are discarded by DMF32, unless
the character is a ‘‘paper instruction channel
select” code (#200:#213), or a “‘paper instruc-
tion, lines to be stepped’ code (#200:#237) in
which case, the character is passed on to the
printer. However, if the format control field con-
tains 1 and DAVFU bit is clear, all direct memory
accessed characters with MSB set are discarded
by DMF32. If the format control field contains 0,
all characters, regardless of their MSB, are trans-
mitted to the line printer.

The format control field is read/write, and is
cleared by a Master Reset or an INIT.

These bits are always read as zeros.

When this bit is set, data is not sent to the line
printer, but written into the DMF32 diagnostic
register. The diagnostic register is the second
word of the 16 words DMF32 responds to.

After setting the print enable bit (line printer CSR
bit {0}), the software should wait at least 500 us
before reading the looped back data. It should
also wait 500 us between subsequent reads. If
the register is read sooner, it may contain zeros
until the character is loaded in by microcode.

This bit is read/write and cleared by a Master
Reset or INIT.

If the interrupt enable bit is set, interrupt requests
are posted when the error rbit (line printer CSR
bit (15)) or the print done bit (line printer CSR bit
(7)) becomes set.

The interrupt enable bit is read/write, and is
cleared by a Master Reset or an INIT,

If the format control field contains 0, the print
done bit (line printer CSR bit (7)) is set after the
DMA transfer is complete and all characters are
transferred to the line printer.

If the format control field contains 1, the print
done bit (line printer CSR bit (7)) is set after the
DMA transfer is complete and all characters,
including extra formatting characters (suffix char-
acters), are transferred to the line printer.

Setting bit (7) causes an interrupt request to be
posted, if the interrupt enable bit (line printer CSR

_bit (6)) is set. Bit (7) is set when bit (15) (DMA

error) is set.

The print done bit is read-only, and is cleared by
setting the print enable bit. It is set by either a
Master Reset or by an INIT.
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Table 4-34 Line Printer Control Status Register Functions (Cont)

Bits

Title

Function

{10:8)

an
(12)

(13

(14)

Indirect
Address Field

Unused Bit

Connect Verify

DAVFU Ready

Line Printer
Error

Bits (10:8) point to one of eight word registers.
After an access (read or write) to an indirect reg-
ister, the indirect address field is automatically
incremented by one. When the print done bit (line
printer CSR bit (7)) or error bit (line printer CSR
bit (15)) is set, the indirect address field is auto-
matically cleared to zero.

This automatic increment feature may be used in
the following way. After an interrupt is posted due
to the print done bit (line printer CSR bit (7))
becoming set, the program reads the line printer
CSR register. The program finds, for example,
that the print done bit is set and the error bit is
clear. The program reads from address Base +
16. Since the indirect register address field points
to zero, the first three words should be read to
get the status of the previous DMA transfer.

The program now sets up parameters for the next
DMA transfer. This is done by writing a word of
prefix information to the address Base + 16, then
writing again with a word of suffix information.
The next word loaded contains the DMA buffer
address, and the word loaded after that is the
DMA character count. Assuming that the other
indirect registers already contain valid data, the
program sets the print enable bit to initiate
printing.

The indirect register address field is read/write
and cleared by a Master Reset or an INIT. Table
4-35 lists the line printer indirect registers.

This bit is always read as a zero.

This read/only bit reflects the state of a signal
from the DMF32, that goes to the line printer
where it is looped around and then read back by
the DMF32. if this bit is clear, the line printer is
connected to the DMF32 distribution panel. If this
bit is set, the line printer is not connected.

This bit reflects the state of the DAVFU ready line
from the line printer. This bit is not affected by a
Master Reset or an INIT.

This bit reflects the state of the OFFLINE signal
from the line printer. When this bit is set, the line
printer is offline. The zero to one transition of this
bit posts an interrupt if the interrupt enable bit
(line printer CSR bit(6)) is set.

This bit is read-only.
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Table 4-34 Line Printer Control Status Register Functions (Cont)

Bits Title

Function

{15) DMA Error

This bit is set if the DMF32 UNIBUS controller
either did not receive SSYN at least 32 us after
issuing a MSYN, or the controller could not
become bus master for at least 32 us after having
asserted BUS NPR.

This bit is read-only and is cleared by a Master
Reset, or INIT, or writing a 1 to the print enable

bit.

4.13 LINE PRINTER INDIRECT REGISTERS
The line printer controller uses eight read/write indirect registers. These regis-
ters are addressed by the line printer CSR bits (10:8). Read/modify/write
UNIBUS cycles are not allowed to the indirect registers. Table 4-35 describes
the functions of the line printer indirect registers. Figure 4-26 shows the bit con-
figuration of Indirect Register [6].

Table 4-35 Line Printer Indirect Registers Functions

Register/Bits

Title

Function

Indirect Register [0]
Bits (15:0)

Indirect Register [1]
Bits (15:0)

Bytes
Transmitted

Line Count

This register contains the num-
ber of bytes transferred from the
line printer controller to the line
printer. If format control (line
printer CSR bit (2) equals one,
the prefix characters, formatted
data, and suffix characters are
included in the count. When the
format control (line printer CSR
bit (2)) equals zero, the bytes
transmitted (indirect register [0]

bits (15:0)) indicate the actual

number of characters direct
memory accessed.

If the print done bit is set, writing
a 1 to the print enable bit clears
the bytes transmitted register
(indirect register [0] bits {15:0)).

Line count register bits (15:0) is
used only if DAVFU is clear.

This register contains a count of
the number of lines the paper on
the line printer has moved from
printing the latest buffer.

If print done bit is set, writing a 1
to the print enable bit clears this
register.
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Table 4-35 Line Printer Indirect Registers Functions (Cont)

Register/Bits

Title

Function

Indirect Register [2]
Bits (15:8

Indirect Register {2]
Bits (7:0)

Indirect Register [3]
Bits (15:8)

Indirect Register [3]
Bits (7:0)

Prefix

Character

Prefix
Character
Count

Suffix
Character

Suffix
Character
Count

Indirect register [2] bits (15:8) is
loaded with the type of prefix
character to be inserted at the
beginning of the buffer.

A zero value for this prefix char-
acter is interpreted as a ‘‘new
line” command. A ‘“new line”’
command is a carriage return fol-
lowed by a line feed that is sent
to the line printer. The carriage
return preceeds the line feed
only if the automatic carriage
insert bit (indirect register [6] bit
(8)) is not active, that is, equal to
one. If the prefix character count
(indirect register [2] bits (7:0))
equals zero, then no prefix char-
acters are sent.

The prefix character count regis-
ter (indirect register [2] bits (7:0))
is loaded with the number of pre-
fix characters to be inserted at
the beginning of the buffer.

Indirect register [3] bits (15:8) is
loaded with the type of suffix
character to be appended at the
end of the buffer.

A zero value for this suffix char-
acter is interpreted as a ‘“‘new
line” command. A ‘“new line”
command is a carriage return fol-
lowed by a line feed that is sent
to the line printer. The carriage
return preceeds the line feed
only if the automatic carriage
insert bit (indirect register [6] bit
(8)) is not active, that is, equal to
one. If the suffix character count
(indirect register [3] bits (7:0})
equals zero, then no suffix char-
acters are sent.

The suffix character count regis-
ter (indirect register [3] bits (7:0))
is loaded with the number of suf-
fix characters to be appended at
the end of the buffer.
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Table 4-35 Line Printer Indirect Registers Functions (Cont)

Register/Bits Title Function
Indirect Register [4] DMA Buffer This register contains the low-
Bits (15:0) Address order bits of the UNIBUS DM
buffer address. The two high-
order bits reside in the indirect
register [6] bits (1:0).
Indirect Register [5] DMA This register is loaded with the
Bits (15:0) Character 16 bit DMA character count.
Count
Indirect Register [6] DMA Buffer Indirect register [6] bits (1:0) are
Bits (1:0) Address (two loaded with the two most signifi-
most signifi- cant bits of the UNIBUS DMA
cant bits) buffer address.
Indirect Register {6] Unused Bits
Bits (7:2)
Indirect Register [6] Automatic If the format control (line printer
Bit (8) Carriage CSR bit (2)) equals one, and the
automatic carriage insert bit is
clear, the line printer automati-
cally inserts a carriage return
before a line feed or form feed.
Carriage returns in the data
stream preceeding a line feed or
form feed are stripped out if
automatic carriage insert bit is
active.
Indirect Register [6] Form Feed/ If format control (line printer CSR
Bit(9) Line Feed bit {(2)) equals one, and the form
Convert feed/line feed convert is clear, a

form feed is translated into multi-
ple line feeds to reach the next
top of form.
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Table 4-35 Line Printer Indirect Registers Functions (Cont)

Register/Bits

Title

Function

Indirect Register [6]
Bit (10)

Indirect Register [6]
Bit (11)

Indirect Register [6]
Bit (12)

Indirect Register [6]
Bits (14:13)

Indirect Register [6]
Bit(15)

Nonprintable
Character
Accept

Direct Access
Vertical Format
Unit (DAVFU)

Line
Wrap

Unused Bits

Lower Case
to Upper
Case Convert

If format control (line printer CSR
bit (2)) equals one, this bit speci-
fies that nonprintable, non con-
trol characters are sent to the
line printer, assuming that such a
character causes a space to be
printed. Characters with the
MSB set are considered nonprin-
table characters. If this bit is set,
all .characters with the MSB set
are transferred to the line printer,
regardless of the setting of
DAVFU bit.

If format control (line printer CSR
bit {2)) equals one and this bit is
clear, then the DMF32 discards
nonprintable characters.

The program sets this bit if the
line printer is a DAVFU.

When DAVFU bit is set, special
vertical format control codes are
allowed to be direct memory
accessed to the line printer.

If format control (line printer CSR
bit (2)) equals one and this bit is
set, a carriage return and line
feed are inserted into the charac-
ter stream prior to the current
character if the horizontal posi-
tion of the current character is
past the value stored in the line
printer carriage width (indirect
register [7] bits (15:8)). If the
automatic carriage insert bit is
set, only the line feed is sent to
the printer.

If format control (line printer CSR
bit (2)) equals one and the lower
case to upper case conversion
bit is clear, this specifies lower
case character to upper case
character conversion.
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Table 4-35 Line Printer Indirect Registers Functions (Cont)

Register/Bits Title Function
Indirect Register [7] Lines Per If format control (line printer CSR
Bits (7:0) Page bit (2)) equals one, and the

DAVFU bit is clear, then the indi-
rect register [7] bits (7:0) (lines
per page) is loaded with the num-
ber of lines on a page for the
attached line printer.

Indirect Register [7] Line Printer If format control (line printer CSR
Bits (15:8) Carriage Width  bit (2)) equals one, the line car-
riage width (indirect register [7]
bits (15:8)) is loaded with the
width of the carriage of the

attached line printer.

15 14 13 12 11 10 09 08 07 02 01 00

UNUSED
BITS

UNUSED BITS

| A——
M
LOWER CASE LINE WRAP [NON AUTO 'BSIB:IPEFRD/-{V‘D‘:)RESS

TO UPPER CASE PRINTABLE | CARRIAGE
CONVERT CHARACTER| RETURN
ACCEPT INSERT

DIRECT FORM
ACCESS FEED-LINE
VERTICAL FEED CONVERT

FORMAT UNIT

TK-8699

Figure 4-26 Line Printer Indirect Registers [6]

4.14 PARALLEL INTERFACE (DR)

The paraliel interface (DR) is not only functionally a DR-11-C, but also supports
silo data transfers or double buffered DMA transfers in one direction. The paral-
lel interface can operate in three modes: DR-11-C functional mode, silo mode
and DMA mode. When the device is not in the DR-11-C mode, an enhanced
transfer protocol is emulated. This enhanced transfer protocol causes a trans-
fer or interrupt request to occur whenever a zero-to-one or a one-to-zero transi-
tion of either User Request A or User Request B line occurs.

4.14.1 DR-11-C Functional Mode

In this mode, the program reads the parallel interface input buffer to read data
from the user device. After the data has been read, the DMF32 pulses the Data
Transmitted line to inform the user device that the data has been read and that
the data hold time has been satisfied. The parallel interface buffer bits (15:0)
reflects the state of the 16 input line wires at the time the parallel interface input
buffer bits (15:0) is read.
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The program writes to the parallel interface output buffer bits (15:0) to write
data to the user device. The 16 output lines to the user device reflect the state of
the parallel interface output buffer bits (15:0). After the program writes to the
parallel interface buffer, the DMF32 pulses the New Data Ready line.

4.14.1.1 DR-11-C User Request A and B - The user device controls both the
User Request A and B lines. User Request A is reflected in the parallel interface
CSR bit (7); User Request B line is reflected in the parallel interface CSR bit(15).

When the Interrupt Enable A bit (parallel interface CSR bit (6)) is set, a zero-to-
one transition of User Request A line causes an interrupt request to Vector A.
Similarly, if the Interrupt Enable B bit is set, a zero-to-one transition of User
Request B causes an interrupt request to vector B.

4.14.2 Silo Mode

In silo mode, the 32-word silo can be used as either a transmit silo or as a
receive silo, depending on the mode selected. Both User Request A and B lines
are activated by either a zero-to-one or one-to-zero transition. One of the user
request lines must be dedicated to operate as a transfer request line so that the
user device can access the silo without program intervention.

4.14.2.1 Writing To and Reading From Silo - If the silo is being used for
receive, the program reads the silo via the parallel interface input buffer. Each
read of the parallel interface input buffer causes the silo entries to shift down by
one word. However, if the silo is being used for transmit, the program loads a
data word into the silo by writing to the parallel interface output buffer. The con-
tents of the silo (either transmit or receive) can be flushed by the program writ-
ing a one to the flush buffer bit (parallel interface bit (11)).

4.14.2.2 Silo Reqﬁest A and B - The following explanation assumes that the
User Request A is programmed for use as the transfer request line, and the silo
is used to receive words (mode = 0111).

After the user device changes the state of the User Request A line, the parallel
interface reads the data, pulses the Data Transmitted signal, and loads the data
word into the silo. After a word is loaded into the silo, the parallel interface sets
Request A (parallel interface CSR bit (7)).

If the Interrupt Enable A bit (parallel interface CSR bit (6)) is set when Request A
changes state, an interrupt request is posted for vector A. However, the User
Request A line can be used to load up to 32 words into the silo before the inter-
rupt service routine empties the silo. After 32 words are loaded into the silo, the
parallel interface does not accept any more characters until the program reads
from the silo. The paraliel interface indicates to the user device that the silo is
full (cannot accept any more characters) by not pulsing the Data Transmitted
signal in response to User Request A line. In this example, the operation of
User Request B is the same as in DR11-C functional mode; that is, asserting
User Request B causes an interrupt request to vector B if the interrupt enable B
bit (parallel interface CSR bit (5)) is set.
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4.14.3 DMA Mode

DMA mode is activated by setting the mode bits (miscellaneous register bits
(3:0)) appropriately. Either User Request A or Request B is selected for use as a
transfer request line. Both Request A and Request B are activated by a transi-
tion on the respective line. DMA operation is double buffered, so that the pro-
gram has a full buffer time to respond to an interrupt.

4.14.3.1 DMA Transfer - The following explanation assumes that User
Request A is selected as the transfer line, and the DMA is a receive operation
(mode = 1011). Also the NPR primary/secondary bit (parallel interface CSR bit
(2)) is clear, indicating that the primary buffer is active. ’

The transition (zero-to-one or one-to-zero) of User Request A indicates to the
parallel interface that the user device wants to transfer data to memory. Next,
the parallel interface reads the data on the 16 input lines, pulses the Data
Transmitted signal, and transfers data to the on-board silo. Data in the silo is
subsequently direct memory accessed to the main memory buffer. After suc-
cessfully filling the buffer in main memory, the NPR primary/secondary bit (par-
allel interface CSR bit (2)) and the done primary bit (parallel interface CSR bit
(8)) are both set. An interrupt request is posted to vector A provided that the
interrupt Enable A bit (parallel interface CSR bit (6)) is set.

The DMA transfers continue into the secondary buffer, unless the done secon-
dary (parallel interface CSR bit (9)) is set. If the done secondary bit is set, DMA
transfers are inhibited until the program writes to the secondary word count
register, which clears the done secondary bit.

An error condition aborts an NPR transfer. When an error occurs, the DMA
memory error (parallel interface CSR bit (13)) is set instead of the done bit.
Setting the DMA memory error bit terminates the DMA transfer. An interrupt
request is posted to vector A if the interrupt enable bit (parallel interface CSR bit
(6)) is set. DMA transfers continue after a Master Reset or INIT clears the error
bits.

When receive DMA is used, the program may read the paraliel interface input
buffer to read the previous word that was direct memory accessed to memory.
If transmit DMA is used, a program write to the parallel interface output buffer
causes the written data to be applied to the output lines as the next transfer to
the user device, after which DMA transmissions are resumed.

Request A bit (parallel interface CSR bit (7)) reflects the state of the User
Request A line, but does not post an interrupt request. User Request B func-
tions as a general purpose interrupt request line.

The DMA buffer address register is 17 bits long. The least significant bit is
assumed to be zero (the address is on a word boundary). The word count regis-
ter specifies the number of words to be direct memory accessed.
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4.14.4 Parallel Interface Device Registers
The parallel interface uses four device registers and four indirect registers. The
registers are as follows:

Parallel interface control status register
Output buffer

Input buffer/miscellaneous register
Indirect registers

4.14.4.1 Parallel Interface Control Status Register — The read/write parallel
interface control status register has an address of base +1E. Read/modify/
write UNIBUS cycles are not allowed. This register is accessed by word only.

The paralle! interface control status register enables the following:

Control zero line
Control one line
interrupt enable B
Interrupt enable A
Buffer flush
Master reset

This register also points to one of four indirect registers, and indicates the
following: ‘

Primary or secondary buffer in use

Primary or secondary count register in use

Request A state

Request B state

Successful transfer to primary buffer (DMA mode)
Successful transfer to secondary buffer (DMA mode)
DMA error :

Figure 4-27 shows the bit format for the parallel interface CSR. Table 4-36
describes the functions of the parallel interface CSR.

15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00

INDIRECT
REGISTER
ADDRESS
REQUEST B DMA FLUSH DONE REQUEST A} INTERRUPT NPR CONTROL
ERROR | BUFFER [SECONDARY ENABLE B PRIMARY/ | ZERO
SECONDARY
MASTER  UNUSED UNUSEDBIT DONE INTERRUPT CONTROL

RESET BIT PRIMARY ENABLE A ONE

TK-8700

Figure 4-27 Parallel Interface CSR
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Table 4-36 Parallel Interface Control Status Register Functions

Bits

Title

Function

(0)

M

Y

(4:3)

Control Zero

Control One

NPR Primary/
Secondary

Indirect
Register
Address

Bit (0) controls the state of the control zero line origi-
nating from the parallel interface. When bit (0) is set,
control zero is high. When bit (0) is clear, control zero
is low. This bit can be used for any user-defined
function.

Bit (0) is cleared by a Master Reset or INIT.

Bit (1) controls the state of the control one line origi-
nating from the parallel interface. When bit(1) is set,
control one is high. When bit (1) is clear, control one is
low. This bit may be used for any user-defined
function.

Bit (1) is cleared by a Master Reset or INIT.

Bit (2) indicates which of the buffer address registers
(primary or secondary) and word count registers (pri-
mary word count or secondary word count) are being
used or are to be used. A zero indicates that the pri-
mary registers are active; a one indicates that the sec-
ondary registers are active. After a buffer (primary or
secondary) has successfully or unsuccessfully been
filled with data via DMA, NPR primary/secondary bit
changes state, and thus points to the other buffer.
When NPR primary/secondary bit changes state, the
appropriate done bit or error bit is set, and an inter-
rupt request is posted.

If User Request A requests a DMA transfer (MODE =
1001 or '1011), then the interrupt is posted to Vector
A, provided that interrupt enable A bit (DR CSR bit (6))
is set. If User Request B requests a DMA transfer
(MODE =’1010 or '1000), then the interrupt is posted
to Vector B, if interrupt enable B bit (DR CSR bit (5)) is
set. After NPR primary/secondary bit changes state,
data is direct memory accessed to the new buffer pro-
vided that the new buffer’'s done bit is not set. If the
new buffer’s done bit is set, then DMA is inhibited until
the done bit is cleared.

An error condition (DMA memory error being set)
aborts the NPR transfer and causes an interrupt
request to be posted. This interrupt request is posted

.to the same vector that would have been chosen had

the buffer been filled successfully. After an error con-
dition, operation continues only after the error bits are
cleared, either by a Master Reset or INIT.

NPR primary/secondary bit is read-only, and is
cleared by a Master Reset or INIT.

Bits (4:3) point to one of four indirect registers.

 The indirect register address is read/write, and is

cleared by a Master Reset or INIT.
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Table 4-36 Parallel interface Control Status Register Functions (Cont)

Bits

Title

Function

)

(6)

@)

(8)

Interrupt
Enable B

Interrupt

Enable A

Request A

Done Primary

When set, bit (5) enables interrupt request to vector B.

Bit (5) is read/write, and is cleared by a Master Reset
or INIT.

When set, bit (6) enables interrupt requests to vector
A.

Bit (6) is read/write, and is cleared by a Master Reset
or INIT.

The state of bit (7) follows that of the input signal
USER REQUEST A. In DR11-C functional mode
(Mode (3:0) = '0000), the zero to one transition of user
REQUEST A causes an interrupt request to be posted
to Vector A if the Interrupt Enable A bit is set.

In silo mode with the User Request A line requesting a
data transfer (miscellaneous register bits (3:0) equals
either 0101 or 0111), any transition (zero-to-one or
one-to-zero) causes either data to enter the silo from
the user device (receive) or leave the silo to be trans-
ferred to the user device (transmit). After the data has
entered or left the silo, an interrupt request is posted
to Vector A provided that the interrupt enable A bit is
set.

The receive buffer cannot overflow; after 32 words
are entered into the silo, the DMF32 will not accept
any more characters until the program reads from the
silo to provide room for more characters. The DMF32
informs the user device that it will not accept any more
characters by not pulsing the Data Transmitted line in
response to the User Request line, thus not complet-
ing the handshaking protocol. Also, the silo cannot
underrun in SILO transmit mode. If the silo is empty
and the user device requests new data by changing
the state of the User Request line, the DMF32 does
not apply new data to the output lines or puise the
New- Data Ready signals until the program has
entered new data into the silo.

In DMA mode (receive or transmit), if User Request A
requests a data transfer (Mode (3:0) ='1001 or '1011),
the zero-to-one or one-to-zero transition of Request A
does not cause an interrupt request to be posted, but
is used by the user device to transfer data.

Bit (8) is used only in DMA mode. This bit is set if a
DMA transfer to or from the primary buffer has com-
pleted successfully. If a DMA transfer aborts due to
an error condition, the DMA error bit is set instead of
the done primary bit.

Bit (8) is read-only, and is cleared by writing to the pri-
mary word count register. It is set by a Master Reset
oran INIT.
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Table 4-36 Parallel Interface Control Status Register Functions (Cont)

Bits

Title

Function _ h

9

(10)
amn

(12)
(13

(14)

Done
Secondary

Unused Bit
Flush Buffer

Unused Bit
DMA Error

Master Reset

Bit (9) is used only in DMA mode. This bit is set if a
DMA transfer to or from the secondary buffer has
completed successfully. If a DMA transfer aborts due
to an error condition, the DMA error bit is set instead
of the done secondary bit.

This bit is read-only, and is cleared by writing to the
secondary word count register. It is set by a Master
Reset or an INIT.

Bit (11) is used only in silo mode. Writing a one to the
flush buffer causes the contents of the buffer to be
invalidated.

This bit is cleared by either a Master Reset or INIT.

This bit is used only in DMA mode. It is set when the
DMF32 UNIBUS controller either did not receive a
BUS SSYN at least 32 us after issuing a BUS MSYN,
or the controiler could not become bus master for at
least 32 us after having asserted BUS NPR. Setting
the DMA error bit causes an interrupt to Vector A or
B, depending on whether User Request A or User
Request B is used to request the data transfer,
respectively. The respective interrupt bit must be set
to post an interrupt request.

This bit is read-only, and can only be cleared by a
Master Reset or INIT.

When the program sets this bit, a Master Reset is initi-
ated. This bit remains set while the reset is in pro-
gress and clears automatically after the reset is
completed.

While the Master Reset is occurring, the program
should not access the DMF32 parallel interface device
registers, except for the parallel interface CSR. The
program may write an one to the Master Reset bit
while a reset is occurring, but such action is ignored.
The Master Reset bit is high when the reset is occur-
ring. A Master Reset initializes various CSR bits as
specified in the bit descriptions.
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Table 4-36 Parallel Interface Control Status Register Functions (Cont)

Bits Title Function

(15) Request B The state of bit (15) follows the state of the input sig-
nal user Request B. In DR11-C functional mode
(Mode (3:0) = '0000), the zero-to-one transition
causes an interrupt request to be posted to Vector B
provided that Interrupt Enable B bit (parallel interface
CSR bit (5)) is set.

In SILO mode, with the User Request B line request-
ing a data transfer (miscellaneous register bits (3:0)
equals either 0110 or 0100), any transition (zero-to-
one or one-to-zero) causes either data to enter the
silo from the user device (receive) or leave the silo to
be transferred to the user device (transmit). After the
data has entered or left the silo, an interrupt requestis
posted to Vector B provided that the interrupt enable
B bit is set.

The miscellaneous register has an address of base
+1C. This write-only register is accessed by word
only.

When in DMA mode (receive or transmit), if User
Request B requests a data transfer (Mode (3:0) =
1010 or ’1000), the zero-to-one or one-to-zero transi-
tion of Request B does not cause an interrupt request
to be posted, but is used by the user device to trans-
fer data.

4.14.4.2 Parallel Interface Output Buffer - The parallel interface output buffer
has an address of base +1A. Read/modify/write UNIBUS cycles are not
allowed. In the DR11-C functional mode, this register can be accessed by either
high or low byte. In DMA and silo modes, this register is accessed by word only.

In DR11-C functionality mode, silo receive mode, or DMA receive mode, the
program uses this register to output data onto the 16 output lines. In functionai-
ity mode, this register may be accessed by a high or low byte. If only the high
byte is accessed, the clock signals NEW DATA READY and NEW DATA READY
HIGH are pulsed for one microsecond after the data has been put on the output
lines. If only the low byte is written to, NEW DATA READY and NEW DATA
READY LOW are pulsed for one microsecond after the data has been put on the
output lines. If this register is written to as a word, NEW DATA READY, NEW
DATA READY HIGH, and NEW DATA READY LOW are all pulsed for one micro-
second after the data has been put on the output lines.

In SILO transmit mode, the program uses this register to enter data into the
32-word silo one word at a time. The silo word count register may be accessed
to determine the number of words in the silo. In SILO transmit mode, this regis-
ter must be accessed as a word, entering two bytes into the silo at a time. When
the device asserts the user request line to get a word from the silo, the DMF32
pulses NEW DATA READY, NEW DATA READY HIGH, and NEW DATA READY
LOW for one microsecond after the data has been put onto the output lines.
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In DMA transmit mode, the program uses this register to insert a word onto the
output lines between DMA transfers. The program inserting a word onto the
output lines between words that have been direct memory accessed is trans-
parent to the user device. It is transparent because the user device does its nor-
mal handshake protocol to obtain the data regardless of whether the data has
been direct memory accessed from main memory or inserted between direct
memory accesses by the program writing to this register. The normal hand-
shake protocol is used when the user device toggles the request line, then the
DMF32 applies the data onto the lines and pulses the New Data Ready lines.

The parallel interface output buffer is cleared by either a Master Reset or INIT.

4.14.4.3 Parallel Interface Input Buffer
The parallel interface input buffer has an address of base +1C. This register is
read-only.

In either DR11-C functionality mode, SILO transmit mode, or DMA transmit
mode, this register reflects the state of the 16 input lines from the user device.
The user data should be stable on the input lines before the program reads the
parallel interface input buffer. After the program reads the parallel interface
input buffer, the DMF32 pulses the Data Transmitted line to inform the user
device that the data has been read.

In SILO receive mode, this register is used to access the receive silo. Reading
the parallel interface input buffer causes the silo entries to shift down by one
word position. The word count register should be read to determine the number
of entries remaining in the silo.

In DMA receive mode, this register contains the previous word direct memory
accessed to main memory.

A Master Reset or INIT clears the parallel interface input buffer bits (15:0).

4.14.4.4 Miscellaneous Register — The miscellaneous register has an address
of base +1C. This write-only register is accessed by word only.

The miscellaneous register indicates the following:
¢ Specific mode of operation
® Most significant UNIBUS primary buffer address bit (DMA)
® Most significant UNIBUS secondary buffer address bit (DMA)

The miscellaneous register is cleared by a Master Reset or INIT.

Figure 4-28 shows the bit format for the miscellaneous register. Table 4-37
describes the functions for the miscellaneous register.
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14 13 04 03 00

UNUSED BITS DR OPERATING MODE

l—SECONDARY BUFFER ADDRESS MSB
PRIMARY BUFFER ADDRESS MSB

TK-8701

Figure 4-28 Miscellaneous Register

Table 4-37 Parallel Interface Miscellaneous Register Functions

Bits Title Function
(3:0) DR Operating Bits (3:0) contain the parallel interface operating
Mode mode. The program should write the desired
DMF32 parallel interface operating mode to the
miscellaneous register bits (3:0). A write to the
miscellaneous register should be preceeded by a
Master Reset if the operating mode specified in
the miscellaneous register bits (3:0) is being
changed. After a Master Reset or INIT, the paral-
lel interface is initialized to the DR11-C functional
mode (Table 4-38 lists the modes).
(13:4) Unused Bits
(14) Secondary Bit (14) is the most significant UNIBUS secondary
Buffer buffer address bit, used in the DMA mode.
Address MSB
(15) Primary Bit (15) is the most significant UNIBUS primary
Buffer buffer address bit, used in the DMA mode.
Address MSB
Table 4-38 Parallel Interface Operating Modes
Bits (3:0) Mode
0000 DR11-C functional mode
0101 Siloftransmit, User Request A requests data transfer
0100 Silo transmit, User Request B requests data transfer
0111 Silo receive, User Request A requests data transfer
0110 Silo receive, User Request B requests data transfer
1001 DMA transmit, User Request A requests data transfer
1000 DMA transmit, User Request B requests data transfer
1011 DMA receive, User Request A requests data transfer

1010 DMA receive, User Request B requests data transfer
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not allowed. This register is accessed by word only.

The parallel interface uses four indirect registers. These registers are
addressed by the parallel interface CSR bits (4:3). Table 4-39 describes the

functions for the paraliel interface indirect registers.

Table 4-39 Parallel Interface Indirect Registers Functions

Function

Indirect
Register/Bits Title
Indirect Register [0} Primary
Bits (15:0) Buffer
Address
Register
Indirect Register [1] Primary
Bits (15:0) Word Count
Register

This read/write register stores the pri-
mary buffer address (UNIBUS
address) of the transmit or receive
buffer for DMA transfers. The most
significant UNIBUS address bit (the
seventeenth bit counting from zero) is
the primary buffer address bit (17)
(miscellaneous register bit (15)). Bits
(16:1) are stored in the primary buffer
address register. Since only word-
aligned transfers are permitted, the
least significant UNIBUS address bit is
assumed to be zero.

The primary buffer address register is
cleared by a Master Reset or INIT.

In DMA mode, this read/write register
is loaded with the primary buffer size
in words (receive or transmit). Writing
tro this register clears the done prima-
ry bit (parallel interface CSR bit (8)).

In silo mode, (transmit or receive), this
read/write register contains the num-
ber of word entries in the silo.

This register is cleared by a Master
Reset or INIT.
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Table 4-39 Parallel Interface Indirect Registers Functions (Cont)

Function

Indirect
Register/Bits Title
Indirect Register [2] Secondary
Bits (15:0) Buffer
Address
Indirect Register [3] Secondary
Bits (15:0) Word Count

This read/write register stores the
secondary buffer address (UNIBUS
address) of the transmit or receive
buffer for DMA transfers. The most
significant UNIBUS address bit (the
seventeenth bit counting from zero) is
secondary buffer address bit (17)
(miscellaneous register bit (14)). Bits
(16:1) are stored in the secondary
buffer address register. Since only
word-aligned transfers are permitted,
the least significant UNIBUS address
bit is assumed to be zero.

The secondary buffer address register
is cleared by a Master Reset or INIT.

In DMA mode, this read/write register
is loaded with the secondary buffer
size in words (receive or transmit).
Writing to this register clears the done
secondary bit (parallel interface CSR
bit (9)).

This register is cleared by a Master
Reset or INIT.

4.15 DIFFERENCES BETWEEN DMF32 AND THE DR11-C

The DMF32 parallel interface is a microcoded implementation; the DR11-C is a
hardwired implementation. These two devices are functionally similar, but are
not identical. Different implementations result in different signal timings, differ-
ent register access times, and different data transfer rates. The bandwidth of
the DMF32 parallel interface depends upon many factors, such as latency time
and the extent to which that other devices on the DMF32 (synchronous inter-
face and asynchronous multiplexer) are used. The more other devices are used,

the less the bandwidth of the parallel interface.
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The following list specifies the major differences between the DMF32 running in
the DR11-C functional mode and the DR11-C.

1. DMF32: The timing of NEW DATA READY, NEW DATA READY HIGH,
NEW DATA READY LOW, and DATA TRANSMITTED signals are fixed.
These signals are fixed as one microsecond active high pulses. The width
of these pulses CANNOT be changed. If a longer pulse is required, then
the user’s device needs to contain the appropriate circuitry to change the
characteristics of the signal. A monostable multivibrator may be used to
lengthen the puise.

DR11-C: The timing of these signals may be varied by changing a capaci-
tor on the DR11-C module.

2. The DMF32 uses bits in the control and status registers that are not used
by the DR11-C. These bits must not be set by software when running in
DR11-C functional mode.

3. DMF32: Read/modify/write UNIBUS cycles to any of the parallel interface
control and status registers are not permitted. These cycles are not per-
mitted because there is no interlock by the DMF32 in between the read
and write part of the cycle. This means that macro instructions such as
“bit set”” and ‘‘bit test’” are not permitted. Move instructions are
recommended.

DR11-C: Can perform read/modify/write UNIBUS cycles to some
registers.

4. DMF32: Data out byte (DATOB) UNIBUS cycles should not be used to
write to a control and status register in any mode, except for the output
buffer when in the DR11-C functional mode. Except for the above noted
special case, the DMF32 treats a DATOB cycle as DATO cycle and ignores
the least significant UNIBUS address bit.

DR11-C: No restrictions.

5. The DMF32 and DR11-C have the same electrical signals that interface to
the user device, but the CONNECTORS AND. CONNECTOR PINOUTS
ARE DIFFERENT. The DMF32 distribution panel has two 37 pin D type
connectors to which the user can connect user supplied cables to connect
to the user device.

6. The DMF32 and DR11-C both have TTL compatible logic for the interfac-
ing signals. However, these devices use DIFFERENT types of drivers and
receivers. Table 4-40 lists the drivers and receivers that the DMF32 uses.

4.16 DMF32 DRIVERS AND RECEIVERS
Table 4-40 lists the DMF32 drivers/receivers and associated signals. Figure
4-29 shows the drivers and receivers.
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Table 4-40 DMF32 Drivers/Receivers and Associated Signals

Driver/Receiver Associated Signals
7437 driver with 1 kohm New Data Ready
pullup resistor to +5 New Data Ready High
volts on output New Data Ready Low
Data Transmitted
INIT
748240 driver with 1 kohm Sixteen data output lines
pullup resistor to +5 volts
on output
74LS240 driver with 1 kohm Control Zero
pullup resistor to +5 volts Control One
on output
74L.S240 receiver with 1 kohm Sixteen data input lines
pullup resistor to +5 volts User Request A
on pullup User Request B
+5V
1K OHM
7437 DRIVER

+5V

o L

745240 DRIVER

+5V

7415240 DRIVER

741.8240 RECEIVER

TK-9242

Figure 4-29 DMF32 Drivers and Receivers



Synchronous
25-PinCinch Connector

H3248
25PINCINCH  SINGLE LINE
— = CONNECTOR  LOOPBACK
| Sw3 I (12) CONNECTOR
USER TX H S| 18 18
I O
USER RX H o= ! 25 2
e swe | 2 "
DTE TX CLK H; (CCITT 113) § 5 1 2
| N hut
DCE RX CLK H; (CCITT'115) 7 17
DCE TX CLK H; (CCITT 114} 15 15
TX D H; (CCITT 103) 2 2
RX D H; (CCITT 104) 3 T3
USRT RTS H; (CCITT 105) 4 4
=
USRT CTS H; (CCITT 106) 5 5
7
USRT CAR H; (CCITT 109) 3 8
=
USRT DTR H; (CCITT 108.2) 20 20
—o-
USRT DSR H; (CCITT 107) 6 6
USRT R H; (CCITT 125) 22 22
o
USRT DSRS H; (CCITT 111) 23 23
SIGNAL GROUND 7 °

Figure A-1 Synchronous 25 Pin Cinch Connector

TK8588



Asynchrbnous
25-Pin Cinch Connector

H3248
25PINCINCH  SINGLE LINE
—— CONNECTOR  LOOPBACK
| SW1 OR SW2 | (J4 OR J5) - CONNECTOR
TX D H; (CCITT 103) | | 2 2
] | b
RX D H; (CCITT 104) I 3 3
[ osw | 16
o o
RTS H; (CCITT 105) I swe | 4 4
Y L i
CTS H; (CCITT 1086) | | 5 5
I
CAR H; (CCITT 109) W L 8 8
1 P sws 12 12
| o5 —O-
. P swio
S.CARH; (CCITT122) |
t
S.RTS H; (CCITT 120) W 19 19
| > |
USER TX H ! SW2 - 18 18
USER RX H I swa 25 25
| sws
=
DSR H; (CCITT 107) 6 6
A
DTR H; (CCITT 108) 20 20
I N
RI H; (CCITT 125) 22 2
DSRS H; {CCITT 111) 23 23
SIGNAL GROUND 7

TK-8587

Figure B-1 Asynchronous 25 Pin Cinch Connector



Parallel Interface/Line
Printer Signals

Table C-1 Parallel Interface/Line Printer Signals

Signal Name Connector/Pin
Number

J3 TX DR/LP(0) L (printer data (1)) J14-26

J3 TX DR/LP(1) L (printer data (2)) J14-20

J3 TX DR/LP(2) L (printer data (3)) J14-22

J3 TX DR/LP(3) L (printer data (4}) J14-1

J3 TX DR/LP{4) L (printer data (5)) J14-24

J3 TX DR/LP(5) L (printer data (6)) J14-23

J3 TX DR/LP(6) L (printer data (7)) J14-5

J3 TX DR/LP(7) L (printer data (8)) J14-6

J3 TX DR/LP(8) L (printer spare) J14-3

J3 TX DR/LP(9) L (printer spare) J14-21

J3 TX DR/LP(10) L (printer spare) J14-25

J3 TX DR/LP(11) L (printer spare) J14-7

J3 TX DR/LP(12) L (printer spare) J14-36

J3TX DR/LP(13) L (printer spare) J14-2

J3 TX DR/LP(14) L (printer strobe) J14-37

J3 TXDR/LP(15) L J14-8
JBRXDRREQAH J14-13
JBTXDRN.D.R.LO H J14-10
J3TXDRN.D.R. HI H J14-9
J3TXDRN.D.R. H J14-4
JBTXDRREQB H J13-22

J3 TX DR DATA XMTD H J13-13
J3RXDR/LP(15) H J13-20

J3 RX DR/LP(14) H (printer on-line) J13-9/J14-12
J3 RXDR/LP{13) H J13-1
J3RXDR/LP{12) H J13-21
J3RXDR/LP(11) H J13-4

J3 RXDR/LP(10) H J13-2
J3RXDR/LP{9) H J13-6
J3RXDR/LP(8) H J13-3

J3 RX DR/LP(7) H (printer demand) J13-16/J14-18
J3 RX DR/LP(6) H (printer DAVFU RDY) J13-14/J14-17
J3RX DR/LP(5) H J13-8

J3 RX DR/LP(4) H (printer conn VFY) J13-18/J14-14
J3RXDR/LP(3) H J13-10

J3 RX DR/LP(2) H J13-11

J3 RX DR/LP(1) H (printer spare) J13-5/J14-11
J3 RX DR/LP(0) H (printer spare) J13-17/J14-19
J2TXDRCTRL ZERO L J13-7
J2TXDRINIT L J13-19/J14-15

J2TXDRCTRLONE L J14-16




DMF32 USER'S GUIDE Readers Comments
EK-DMF32-UG-002
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Your comments and suggestions will help us in our continuous effort to improve the quality and
usefulness of our publications.

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well
written, etc? Is it easy to use?

What features are most useful?

What faults or errors have you found in the manual?

Does this manual satisfy the need you think it was intended to satisfy?

Does it satisfy your needs? Why?
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on the remainder of DIGITAL’s technical documentation.
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