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SECTION 1 - THEORY OF OPERATION

Part 1 - General

Types of Operation
The 1443 is capable of four types of opefation:

1. Carriage Immediate - via the PROCESS BITS, the 1800 Processor-
Controller (P-C) outputs a carriage control character that is
immediately sent to the printer for execution. Bit B of the
character specifies whether a skip to a carriage control, or
VFU*, tape channel (bit B false) or spacing (bit B true) will
be performed. Bit A will be false because it specifies a
delayed operation. Bits 1,2,4, and 8 contain the binary
value of the VFU channel number or the number of spaces to
be performed.

2. Print and Space - this command causes the P-C to request 132
cycle steals for print data. Before beginning, however, the
1443 interface sends to the printer either the code for a
single space, automatically loaded from the previous print
and space, or the code previously loaded by a carriage delayed
instruction. After all 133 characters are received and sent

to the printer, the print and paperfeed are executed.

* The terms ''‘carriage control" and "vertical format unit"

(VFU) are interchangeable.
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3. Carriage Delayed - similar in function to the carriage immed-
iate except that PROCESS BIT A will be true to indicate the
delayed function. The effect of this instruction is to load
a carriage control Character from the P-C into the carriage
control latch in the 1443 interface. When a print and space
instruction occurs, the stored character is sent to»the
printer in place of the fixed space code. The latch is then
automatically reset to the space code in preparation for the
next print and space instruction.

4. Space Suppress - if bit 15 of the IOCC is true, this function
occurs concurrently with a printing operation. Its effect is
to replace the carriage control character with zeros, prevent-

ing any paper movement.

Description

The 1443 interface consists of two cards inserted in the basic
CHI 1103 line printer electronics bay. A harness connects the card
circuits to é cable connector mounted on the inside of the printer
cabinet. The printer signal cable is equipped with an IBM-compat-
ible hermaphroditic connector for attachment to the 1800.

The Control I card (position 26) contains circuitry to convert
commands issued by the P-C into the necessary sequence of signals
to operate the printer, request data from the P—C; and report
operational status to the P;C. The Data Control card contains cir-
cuitry to generate the carriage control characters for single space

‘and space suppress, store the characters for carriage delayed



¢

operation and to translate 1443 print data code to ASCII code
which is used by the 1103 printer.
The 1443 adaptor within the 1800 P-C is a prerequisite

for 1103C operation and is provided by the customer.
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Part 2 - Carriage Immediate

The P-C starts the operation by issuing CARRIAGE CONTROL at
the beginning of E2 of a XIO control. (See Figure 1) This
supplies one of the conditions for pin 13, IC5, card position
26 (26/1C5-12) (See Figure 4). The operation is determined to
be an immediate function by PROCESS BIT A generating DATA BIT A
which is also applied to 26/IC5. At time 060-090, 26/1IC5-12 sets
the CARR IMM FF. This sends PRINT COMMAND to the printer to
Beéih avcarriage and pfiﬂt dataAloading cycle. (See V-132-C Line
Printer Manual, Vol I, shipped with the printer for detailed
description of printer operation). Simultaneously XEQ CARRIAGE
IMM blocks the print data path at 27/IC6-1 and enables the
immediate control character path at 27/IC6-6 (See Figure 5).
PROCESS BITS 1,2,4,8 and B follow this path and exit to the
printer as BUS BITS 1,2,3,4 and 7. They will not be accepted by
the printer unless a strobe occurs.

TIME 090-000 is used directly to generate DATA STROBE and the
character is loaded into the printer paper feed line count register.
Because no print data is needed, the printer's load cyéle will be

klimited to this one character by dropping PRINT COMMAND.

TIME 105-000 resets the CARR IMM FF which removes the data from
fhe printer bus and drops PRINT COMMAND. The latter causes the
printer to commence its execution cycle and the spacing or skipping
specified by the PROCESS BITS will occur. The printer acknowledges

the termination of the load cycle and the start of the execution
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cycle by dropping SEND DATA (not used in this function) and
PRINTER READY, respectively. PRINTER READY generates a false
PRINT READY and a true CARRIAGE BUSY for use by the CPU. When
the paper feed is complete, these signals will reverse states to
mark the end of the operation.

When the final paper position is reached, if that position
coincides with carriage control tape channels (VFU channels) 1,’9
or 12, 26/IC-1 stores and transmits the fact to the CPU via the
three CARRIAGE CHANNEL signals.

Note that if a skip to channel 1 was specified, 27/IC3-12
will block the control character path if CH 1 indicates that the
printer is already at that line on the page. The result is a

line space of zero. This feature does not apply to other channels.
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Part 3 - Carriage Delayed Load

The loading of the carriage data latches occurs when PROCESS
" BIT A is false during an XIO control. At TIME 060-090, LOAD CAR
DELAYED is generated at 26/IC5-8. This signal gates the PROCESS
BITS into the latches to replace the single space code (0X0001)
that is automatically set into the latches late in any print
operation. When the next print operation is executed, the new
character will be used to specify the carriage operation that

follows the print.
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Part 4 - Print Operation

Carriage Data Load Cycle

At E1 T7 of an initiate write, the P-C generates PROCESS D
CYCLE. This sets the CARR CTL FF to start the cycle by generating
SEND CAR CTL. This gates the control character stored in the
carriage control latches onto the printer bus to allow the lines
to settle. The character may be the single space code from a
previous operation or any code stored by a carriage delayed command.

At the end of El, the 1443 adapter requests one cycle-steal to
load the word count into the adapter (not shown in Figure 3).

The second cycle steal obtains the first data word, which is passed
to the interface via the PROCESS BITS.

The trailing edge of TIME 060-090 starts the load sequence
by setting the PRINT CP CTL FF. This FF allows 26/1C-17, a four-
state counter, to respond to the output of the oscillator consist-
ing of 26/IC—12. (Because the oscillator is free running, up to
830ns may occur before 26/IC12-10 goes low and the first count
occurs). The low and high states of the oscillator 6utput’are
termed phase A ande, respectively (fA, §B). The states of the
counter are tl,t2,t3, and t4, which is the stopped condition.

At t1-#B (from 26/IC5-6), DATA STROBE is generated to load the
carriage control character into the printer. RESET SCM is blocked
at t2-@B (not needed). At t3-¢B (from 26/1C16-8), the signal to
shut off the clock by resetting the PRINT CP CTL FF would normally

be generated. However, the CARR CTL FF (26/1C13-9) blocks the
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gate and keeps the clock running for a second cycle. At the end
of t3, clock FF B output (26/IC17-8) goes low and triggers the

SET SINGLE SPACE 0.S. (27/IC3 and C16). The 200ns pulse output

is used to reset the CARR CTL FF and set the carriage data latches
to 0X0001 (single space code) for a future print operation. The

carriage data load cycle is now complete.
Print Data Load Cycle

With the end of the carriage data load cycle, the print data
path.through the read-only memory (code translator) is restored,
and the first print character passes to the printer. At tl-f§B
of the second clock cycle, DATA STROBE loads it into the print
buffer. At t2-f§B (from 26/I1C16-6), RESET SCM commands the P-C
to gate out the sccond character of the first print data word and
to keep the print clock running for another cycle to strobe it.
The P-C responds by generating INHIBIT PRINT CLOCK RST which pre-
vents resetting the PRINT CP CTL FF at 26/IC16-9 during t3-§B.
(The SET SINGLE SPACE 0.S. will output at the end of all following
t3-¢B's, but it has no effect and will not be mentioned further.)

At t1-gB of third cycle, DATA STROBE loads the second print
data character. At t2-@B, RESET SCM restores the P-C circuitry in
preparation of the first character of the next data word. It also
drops INHIBIT PRINT CLOCK RST to allow the t3-fB signal to reset
the PRINT CP CTL FF. This causes PRINT CLOCK CTL TRIGGER to request
a cycle steal for the next word. At the end of t3-pB (t4) both

inputs to FF A are low and the clock can no longer run.
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At the next TIME 060-090,‘the clock runs two cycles to load
the first and second characters of the next data word. This action
continues until the print buffer is full (132 characters) and the
printer drops SEND DATA. At 26/IC8-11, PROCESS RELEASE is generated

to command the P-C to end the print data load cycle.

Execution Cycle

Upon receipt of PROCESS RELEASE, the P-C ends PROCESS D CYCLE
which drops PRINT COMMAND. The printer responds by executing the
print and paper feed during which PRINTER READY causes PRINT READY
to be false and CARRIAGE BUSY to be true.

At the completion of the operation the VFU channel information

is latched and is available to the P-C.
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Part 5 - Space Suppress

When the instruction specifies a sﬁace suppress during a
print operation, SPACE SUPPRESS will be generated by the P-C. Thié
signal, at 27/IC3-8, resets the carriage data latches before the
carriage control character is strobed to the printer. Thus the
single space code (0X0001) or a carriage delayed character is

replaced by a no-op code (0X0000) and no paper feed occurs.
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