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Trans signal to set both the STX Transmit latch
(Figure 4-29) and the Transmit latch (Figures 4-21
and 4-29). In addition, the signal is sent to set the
Bit 2 latch in the character register, in effect
placing the STX character (0100000) transmitted
from the 2848 into the character register (FC-111),
The STX transfer operation occurs in the following
manner,

Refer to Figure 4-21 and FC-102, Once the
Transmit latch is set, its output signal is AND'ed at
A3 with a Clear to Send signal (previously generated
by the data set when the 2848 was selected) to fire a
17-ms single~shot. Firing the single-shot provides
time for the 2701 to check its Receive line. The
Transmit signal is also routed to reset the Text
Mode latch and to serve as a blocking signal to in-
hibit setting of the Character Sent latch.

The time interval provided by the 17-ms single-
shot allows a Transmit Ready signal of 17-ms dura-
tion to be generated (via the outputs of A3, A4, and
the single-shot). This signal is then AND'ed at A8
with signals that indicate that the Serdes register
is empty and that the character register is loaded
with the STX character (bit 2) to turn on the Send
Data trigger. This trigger is complemented by
78.6-kc pulses from the oscillator. Consequently,
its output signals serve as gating levels (13 us dura-
tion) to allow the STX character to be transmitted to
the data set. The Send Data trigger output signal
(Send Data) is routed to set the CR1-Serdes latch at
ring bit 3 time, via conditioned Al1l, if the Serdes

4-48  (4/67)
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register is empty, and the Character register is
loaded with the STX character (FC-103). At ring

bit 4 time, with the CR1-Serdes latch set, Al3 is
conditioned, and an I/0 Bfr to Shift Reg signal is
generated to shift the STX character (bit 2) from the
character register to the Serdes register, Al5 is
conditioned, and a Set Tag signal is generated to set
the Stop bit trigger to the Serdes register and to
clear the character register. Also, the Set Tag
signal is AND'ed with the output of the STX Trans
latch at A5 (Figure 4-29) to reset the LRC register,
At ring bit 6 time, Al4 (Figure 4-21) is conditioned,
and another Set Tag signal is generated to set the
Start bit trigger in the Serdes register and to reset
the character register. The latter tag signal is also
routed to reset the STX Transmit latch (Figure 4-29).
At ring bit 8 time, the Serdes Empty latch is reset.
At ring bit 9 time, the CR1-Serdes latch is also re-
set., The STX character and its associated tag bits
are subsequently shifted out of the Serdes register
at a 1, 2-kc rate (8.3 ms per character) under con-
trol of the Serdes oscillator. The STX data bits are
gated by the Send Data trigger at A12 (Figure 4-21)
and routed to data set as EIA Send Data pulses. This
terminates the STX character transmission by the
2848 in response to a Specific Poll command.

2848 DC Response - 2260 DS Address

The second character of the 2848 response to the
Specific Poll command represents the address of
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the 2260 display that was specifically polled. Upon
the receipt of the Set Attention signal by the remote
interface, the address of the device that is polled
is gated into the address register (Figure 4-30 and
FC-110, -111) of the remote interface.

The content of the address register is gated into
the output register by the Load Address Reg signal,
which was generated upon receipt of the Set Attention
signal.

Since the I/0 Read latch is set at this time, an
1/0 Rd, Not Rd Ending signal is AND'ed at A2 (Fig-
ure 4-30) with a signal indicating that Reg-1 is
empty, the IF Char Gate latch is reset, and the

Output Reg is not empty. At ring bit 3 time, A2 is
conditioned to set the 1I/0 to CR1 latch (FC-104),
and Bit 1 in the output register remains reset. At
ring bit 4 time, bit 2 in the output register remains
reset. At ring bit 5 time, with the I/O to CR1 latch
set, A4 is conditioned and a Gate I/0 to CR1 signal
is generated to gate the device address stored in the
output register to the character register. Note that
the output register bit 1 is transferred to the bit-7
position in the character register. This is because
the 2848 common control uses the EBCDIC code (six
bits, 2 through 7), with bit 2 the high-order bit.
ASCII uses a seven-bit code (1 through 7), with bit
4-49
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7 the high-order bit. At ring bit 6 time, with the
I/0 to CR1 latch set, A5 is conditioned, and its out-
put resets the output register. Once entered in the
character register, the address is shifted into the
Serdes register in the manner described for the
STX character.

2848 DC Response - Text Character

Following transmittal of the STX character and de-
vice address of the specifically polled device, the
remote interface generates an I/0O Request to the
2848, When the 2848 has presented the first char-
acter of text to the input of the serializer, the 2848
sends a Character Sent signal to the remote inter-
face (FC-112). The signal sets the Character Available
latch (Figure 4-31) as notificationthata character of
data has beentransmitted tothe remote interface. The
output signal from the conditioned latch (Char Avail)
is routed to reset the I/O Request latch (Figure 4-28)
and to set the Receive Character trigger via A7
(Figure 4-23), In addition, the Char Avail signal
provides the gating level requiréd to transfer the
text character data stored in the serializer of the
remote interface into the delay line. This terminates
the first request for a data character by the remote
interface. The I/O Request latch is set for each
character of text that is requested from the 2848,

When the I/0 Request operation is complete, and
the first text character is entered into the delay line,
the remote interface conducts a search operation for
the Write Marker bit in the delay line (FC-106), The
operation is as follows:

When the Write Marker bit is detected at ring
bit 2 time (refer to Figure 4-23), and with the Re-
ceive Character trigger is in the set state, A4 is
conditioned to set the Start Write latch., At ring bit
3 time, the first bit of the text character (Figure
4-31) data is gated out of the serializer into the de-
lay line. The remaining data bits are gated out with

each subsequent count of the ring bit counter. At the
completion of the data entry operation into the delay
line, at ring bit 9 time, and with both the Start Write
latch and Receive Character trigger in a set state,
A12 becomes conditioned to set the Continue latch,
This latch remains set until both the Read and Write
markers are detected in their respective character
positions., When this occurs, the latch will be reset,
indicating that the delay line is full; no further data
can be entered.

In addition, the output signal from the Start Write
latch is AND'ed at A6 with a Ring Bit 9 signal and
with A2 B Delay signals (500 ns) to complement the
Receive Character trigger to its reset state, When
this occurs, the reset output signal of the trigger
is AND'ed at A10 with the output signal of the Start
Write latch (set side) to provide a signal that resets

the Character Available latch, inhibiting any further
data bit transfer from the serializer.

The following discussion relates to the processing
of only one data character into the delay line. Since
one character has been entered into the delay line
during one ring bit cycle, provision must be made at
this time to reinsert the Write Marker bit into the
delay line (FC-106)., This operation commences at
ring bit 1 time of the following ring bit cycle, with
the Start Write latch set, at which time a Write De-
lay Line signal is generated from conditioned A9 and
routed as a gating level, via OR2, to the Write-1
AND gate (see Figure 4-24) inthe delay line control
circuit, This gate, when conditioned, allows a Write
Marker bit to be written in the delay line. Since the
Start Write latch is still set at this time, and since
the Receive Character trigger is now in a reset
state, A10 becomes conditioned to generate a Write
Wrt Mk signal which is routed to half-conditioned
A13. At ring bit 2 time, the Write Marker Bit sig-
nal is gated by conditioned A13 and AND'ed with the
Write Delay Line and A2 pulses (500 ns) to insert
the Write Marker bit 1.5 ps after the entry of the
text character into the 317.6-us delay line.

At ring bit 3 time, with the Receive Character
trigger is a reset state, A5 is conditioned to reset
the Start Write latch preparatory to receiving the
next character for processing.

Delay Line Readout - Read Operation

The delay line readout operation for a Read com-
mand is identical with that described for a Write
command., Refer to the paragraph entitled '"Delay
Line Readout - Write Operation,"

Deserializer and Output Register Transfer - Read
Operation

The data bits emanating from the delay line (Figure
4-24) as Serial Data Out signals are entered in serial
fashion into the deserializer, The latter comprises
seven AND gates which are conditioned by the Serial
Data Out signals in coincidence with the various

Ring bit time signals. Subsequently, the data entered
in the deserializer is transferred in parallel to the
output register, The parallel data transfer is effected
at a 1.0-ps rate under control of the ring bit counter;
the first bit of the character is entered at ring bit 3
time, and the seventh bit is entered at ring bit 9
time, completing the transfer operation.

Output Register to Character Register Transfer

The text character entered into the output register
is transferred to the character register in the fol-
lowing manner. (Refer to Figure 4-30 and FC-104.)
Note that OR2 is conditioned by the Not Output Reg
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Empty signal derived as a result of the status of the out-
put register at this time, The output signal of the con-
ditioned OR is AND'ed with a Rd or Rd Bfr, Rd Ptr
signal, Reg-1 Empty, IF Char Gate Lth Reset, and
a Ring Bit 3 time signal to condition A2, whose out-
put sets the I/0 to CR1 latch. At ring bit 5 time,
with the I/0 to CR1 latch set, A4 is conditioned to
gate the contents of the output register to the char-
acter register, At ring bit 6 time, with the I/0 to
CR1 latch set, A5 is conditioned to reset the output
register. At ring bit 9 time, an output Reg Empty
signal is generated and AND'ed at A18 with the

Ring Bit signal to reset the I/0 to CR1 latch, there-
by terminating the transfer operation. Once entered
in the character register, the text character is sub-
sequently shifted into the Serdes register in the
manner described in the paragraph entitled ''2848
DC Response (STX),"

2848 DC Response - ETX Character

At the completion of the data transfer operation se-
quence, an ETX is developed in the remote inter-
face as a result of the 2848 common decoding an
EOM character. The character is transmitted fol-
lowing the Character Sent signal that precedes every
character transfer and is received by the remote
interface as an EOM Decoded signal. This signal is
AND'ed with a Rd or Rd Bfr and Ring 2 signal to
partially condition A2 (Figure 4-32), Since no Enter
Cmd or Remote IF Rd Set End OP signals are
evident at this time, OR1 and A3 are conditioned,
and their respective signals are routed as gating
levels tocondition A2, Once conditioned, the output
signal from A2 sets the Hold Request latch (FC-112(1)).
When set, the Hold Request latch generates a signal to
de-gate the Read Bfr, Write gates (Figure 4-28) and
the Poll gate (Figure 4-27), thereby inhibiting the
setting of the I/0 Request latch (Figure 4-28). In
addition, the output of the Hold Request latch is
AND'ed with the set output of both the Receive Char-
acter and Character Available triggers (the latter
turned on with the receipt of the Character Sent
signal, the former by the setting of the Character
Available trigger) and with the reset output of the
Text Mode latch to condition A7 (Figure 4-22).
Conditioned A7 emits a Rd EOM Decode signal to set the
EOM Hold latch (FC-112(2)). The output signal gener-
ated from the latch is AND'ed with the set output of the
Receive Character trigger and A2 Pulses (500 ns)

to condition A5 (Figure 4-25). Conditioned A5 gen-
erates a signal to complement the Receive Character
trigger to its reset state once again. At ring bit 2
time, with the EOM Hold latch set, A2 (Figure

4-32) is conditioned to reset the Character Avail-
able latch, thus inhibiting further data entry into the
serializer. As shown in Figure 4-33, the EOM

Hold signal, in conjunction with a Not Inf Selected
signal, conditions A1, The output Al, together with
the Rd or Rd Bfr, Rd Ptr, Delay Reg Clear, Reg-1
Empty, and Ring Bit 7 signals,causes A3 to be con-
ditioned and, in turn, sets the Cancel ETX latch,
The set side of the latch is connected to I1 and I2,
whose relatively slow inversion time is sufficient

to allow A4 to be conditioned. In addition, the latch
output is routed to degate A6, thus inhibiting the
reset of the Serdes register. The output derived
from the conditioned AND is an Answer ETX signal
which is routed to set bits 6 and 7 (ETX) latches in
the output register. Thus, the ETX ot EOM signal
generated from the 2848 is entered directly into

the output register; in the next ring bit cycle, it is
transferred to the character register in the manner
described in the paragraph entitled ''Output Register
to Character Register Transfer."

Buffer Parity Check - Read Operation

Of significant note is the fact that had a Buffer Parity
Check condition occurred during the 2848 response
sequence, the sending unit would have generated a
Bfr Parity Check signal (Figure 4-33 and FC-112)
which, in turn, would have turned on the Set Cancel
latch in the remote interface, This latch remains
set until the ETX or EOM control character is
transmitted, When this occurs, the output of the
latch is AND'ed at A5 with the Cancel ETX latch
output to produce the Answer Cancel signal. This
signal is then routed to set bit 4 and 5 latches (Can-
cel code) in the character register. Thus, a Buffer
Parity Check condition causes the cancel control
character to be entered in the character register
while the ETX control character is entered in the
output register, Thereafter, each character is
transferred from its respective register in the
manner described in other paragraphs of this chap-
ter,

2848 DC Response - LRC Character

Following the transmittal of the ETX or EOM character,
the 2848 transmits the LRC character accumulator in
the LRC register to the data set via the Serdes reg-
ister (FC-112(3)). The operation begins at the com-
pletion of the ETX character readout operation from
the Serdes register, When this occurs, a Serdes

_ Empty signal is generated, and, since no data is

present in the output register and character register,
and since the Cancel ETX latch is still set, the re-
sultant status signals are AND'ed with the Serdes
Empty signal to condition Al (Figure 4-34) at ring
bit 4 time. The signal output derived from the con-
ditioned AND is a Transmit LRC Character signal
which is routed to gate the contents of the LRC
register into the Serdes register. Also, the signal
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is sent via ORI1 to set the Finished trigger. The
set output signal of the Finished trigger is sent to
reset the EOM Hold (Figure 4-32) and the Cancel
ETX (Figure 4-33) latches. The signal is also sent
to the 2848, via O3 and A6, as an IO End signal,

The Cancel ETX latch having been reset causes
A1l to be deconditioned and enables A3 to be condi-
tioned at ring bit 6 time. The conditioned AND gen-
erates a Set Tag signal, which is AND'ed with an
STX Trans signal at A5 (Figure 4-29) to produce a
signal (Rst LRC) that resets the LRC register. The
Set Tag signal is also sent to set the Stop bit trigger
in the Serdes register. Once the LRC character and
its associated Stop bit have been shifted out of the
Serdes register to the data set, the resultant Serdes
Empty signal is AND'ed with a Reg-1 Empty and the
set output signal of the Finished trigger to condition
the Finished Gate at ring bit 2 time. Conditioned A4
generates a signal to set the Hold latch, The set side
of this latch, in turn, is AND'ed at A5 with the set
output signal of the Finished trigger to produce the
End Sequence signal, This signal is sent to reset the
Set Cancel, Hold Parity, and Transmit latches and
the Serdes register following the transmittal of the
LRC byte to the data set. At ring bit 7 time, the
reset output signal from the Hold latch is sent to
condition A2, the output of which is routed, via OR2,
as an End Send signal to reset the Finished trigger
and to reset the Start Read trigger (Figure 4-29),
thus terminating the Specific Poll Read Operation.

Channel Response - STX to Read End Sequence

The reset output of the Hold latch is sent as a Hold
Ending signal, which serves as a provisionary sig-
nal to condition A5 (Figure 4-20). Since, in effect,
the Read operation is terminated, should the channel
desire to transmit a message to the 2260 device just
polled, it need only generate a Start of Text (STX)
signal to the remote interface to again establish
communication with the device. This obviates the
need for the channel to undergo an addressing se-
quence operation (SOH, DC address, Device Address,
Command) in order to reselect the device. Upon
receipt of an STX signal from the channel, it is
AND'ed with the Hold Ending signal and a Not I/O
Adr Write signal to condition A5 (Figure 4-20 and
FC-105), Conditioned A5 generates a Set Write/
Clear Read signal, which, as the name implies, will
reset the Read Buffer latch and set the Write latch,
thus enabling the channel to transmit its message to
the 2260 device,

Write DS Line Address

The Write DS Line Address command combines the
Write Addressed DS command with line selection

capabilities, thus enabling the selection of a 2260
display line as the beginning line of a message., The
command causes the cursor to be positioned in the
first displayable position of the addressed line (line
address is specified by the first data byte following
the STX line control character; see Figure 4-13).
With the exception of the command byte format and
the positioning of the cursor, the Write DS Line Ad-
dress command is the same as the Write Addressed
DS command previously described.

The basic difference between the Write Addressed
DS and Write DS Line Address command operations
is that when the latter command is entered into the
character register, at the conclusion of the ad-
dressing sequence, the command is routed directly
to the 2848 DC where it is decoded., The 2848 DC
subsequently decodes the command (FC-113) and,
in turn, responds by generating a Set Write Ln Adr
signal and an I/0 Ln Adr signal to the remote inter-
face (Figure 4-20). The Set Write Ln Adr signal is
routed through OR 1 to condition AND 4 and there-
by set the ACK response latch, The I/O Ln Adr
signal circumvents the need to set the Write latch,
which is necessary for a Write Address DS com-
mand, by being applied to OR 2 in order to produce
the Wr or Wr Ln Adr signal to effect a Write oper-
ation, Thereafter, the operation is identical with
that described for the Write Addressed DS com-
mand, The line address contained in the first data
byte after transmittal of the STX control character
is processed by the remote interface as a regular
data byte. Subsequent message data (text) is then
displayed, beginning at the line indicated by the
cursor,

Write/Erase Command

The Write/Erase command is essentially an Erase
command with a Write sequence., The command
erases a message displayed on the screen of a se-
lected 2260 Display Station and causes the cursor
to be displayed in the first displayable position (up-
per left-hand corner) on the screen. This ensures
that the succeeding message, intended for display
on the display station, will be written beginning at
the first displayable position following the normal
addressing sequence operation., A description of
the Write/Erase command operation is presented
in the following paragraphs and is illustrated in
FC-114.

The Write/Erase command is issued following
the performance of the addressing sequence opera-
tion (SOH-EOT, DC Address, Device Address) de-
scribed in previous paragraphs of this chapter.
Once the command has been entered into the Char-
acter register (ring 3 time), it is decoded by the
command decoder shown in Figure 4-35. As shown
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Figure 4-35, Write/Erase Command

in the figure, decoding of the Erase command
(1100000) produces an Erase signal which is routed
to set the Erase latch, The output signal (I/O Erase)
derived from this latch is routed to partially con-
dition AND's A4 and A6, and is routed to the 2848

DC.

AND 4 is conditioned when the remote interface
receives a Retrace Row 5 Even Display signal from
the 2848 DC. When this occurs, the I/O Request latch
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is set and an I/0 Request signal is generated to the
2848 DC. When the 2848 DC acknowledges the re-
mote interface, it responds with the Interface Se-
lected signal, which is routed to AND 6., This sig-
nal, in conjunction with the I/O Erase command
signal generated by the remote interface, causes
erasure of the data displayed on the 2260 DS, At
the conclusion of the Erase operation, the 2848 DC
transmits a Strobe Device End signal, which is



routed to AND 6, as an indication to the remote
interface that the Erase operation was performed.
Conditioned AND 6, in turn, generates a signal (Set
ACK) to set the Acknowledge latch (FC-102), The
latch having been set, the remote interface sends
the ACK response back to the data set in the same
manner as that described in the paragraph titled
"Remote Interface Response - ACK Character,"
Transmission of the ACK character indicates to the
channel that the screen of the 2260 DS has been
erased and that the cursor is in the first display-
able position, At this time, channel response to
ACK may be an EOT or SOH (either terminates the
operation), or it may be the transmission of a new
message beginning with an STX character as de-
scribed in the following paragraph,

Write Erase Command - Channel Response (STX)

Once the STX character has been decoded by the
ASCII command decoder (Figure 4-35), an STX
Decoded signal is produced and routed to set the
STX RCV latch, reset the LRC register via OR 4A,
and condition AND 2, The conditioned AND gener-
ates a Set Write Clear Read which, as the name
implies, sets the Write latch and resetsthe Read
Buffer latch, (See FC-101, sheet 3 of 3, and
FC-105.) The output signal from the STX RCV
latch is sent, via OR 3, to reset the ACK, NAK,
EOT, STX Transmit, and Reply latches, and is
sent, via OR 4, OR 5, AND 4 and AND 5, to inhibit
setting of the SOH, EOT latch, At ring bit 8 time,
the STX RCV signal is gated via A3 to set the Text
Mode latch, thereby removing the 2848 DC from
Control Mode operation and placing it in Text Mode
in preparation for receipt of the message intended
for display on the 2260 DS,

The operation that follows is essentially the same
as that described for the Write DS command.

General Poll

The General Poll command (Figure 4-36) causes
the 2848 DC to sense each 2260 DS for the presence
of a manually entered message, pending transfer

to the channel, If one or more messages are pres-
ent and all requirements are met (Start symbol dis-
played and Enter key depressed), the message(s)

is transferred to the channel. Each message is
accompanied with the address of the 2260 DS being
queried.

If the Printer feature is incorporated in the
system configuration, the General Poll command
must first interrogate the printer for its status
before an attempt can be made to interrogate the
2260 DS's in the system configuration, That is to
say, if a previous attempt was made by the channel

to select the printer (Write Printer command) while
it was communicating with another device in the
system configuration (Busy or Not Ready status), a
Printer Priority condition is initiated, which gives
the channel priority over other devices desiring
access to the Printer.

Once the Printer Priority condition is estab-
lished and a General Poll command is issued by
the channel, the 2848 DC is caused to sense the-
status of the 1053 Printer (FC-109) before an at-
tempt is made to sense the associated 2260 DS's
in the configuration. Should the printer again be in
a Busy or Not Ready status when the General Poll
command is issued, the 2848 DC will poll the as-
sociated 2260's in the configuration., If, during
this sequence, communication is established with
a particular 2260 DS while the printer is in a Busy
or Not Ready status, the 2848 DC, at the comple-
tion of its communication with the polled 2260 DS,
will repeat its interrogation of the printer., This
procedure is repeated until communication is es-
tablished with the printer. The General Poll com-
mand operation is described in the following para-
graphs and is shown in Figure 4-36.

The General Poll command operation commences
with the receipt by the remote interface of the third
byte (1111111) in the addressing sequence, which
signifies that a general poll operation is to occur
(FC-101, sheet 3 of 3), As shown in Figure 4-36,
the address byte is decoded by Al in the command
decoder of the remote interface. As a result, a
General Poll DA signal is generated to set the GP
Decode latch and to inhibit A6 from being condi-
tioned. The latter function prevents the DC Select
trigger from being reset (it was set with the receipt
of the second byte of the addressing sequence),
since a particular 2848 DC has been selected at this
time, The DC Select trigger being set, its output
signal (-Y DC Selected) is AND'ed with the -Y Gen
Poll DA signal and the reset output signal from the
Device Address trigger to set this trigger via A7,
In this case, no specific device is addressed (as
with other command addressing sequences), but
rather a general address to all devices is implied,

The GP Decode latch having been set, A5 is de-
conditioned and A4 is partially conditioned until the
fourth byte (Poll) of the addressing sequence is de-
coded by the command decoder at ring bit 4 time,
When this occurs, the Gen Poll latch is set (FC-115)
and Poll gate A8 is inhibited from being conditioned
to set the I/O Request latch, The Gen Poll latch also
generates a signal (-Y Gen Poll) which is AND'ed
with signals that indicate that both the SP Poll and
I/0 Read latches are in a reset status, to condition
A9, The output signal from A9, in turn, is sent via
OR 4 to the 2848 DC as notification that a Poll oper-
ation is being performed. The signal is also routed
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to fire a 17-ms single-shot, whose output is used
to partially condition A1l and A13, This is an an-
ticipatory function; if an Interface Selected signal
is not received from the 2848 DC within the allotted
17 ms, All and A13 will be conditioned and a Set
EOT signal will be generated to set both the EOT
and Device End latches (FC-110), thereby termi-
nating the General Poll operation,

The General Poll Decode latch also generates
another signal (-Y Gen Poll Decode) which is routed
to sample A22 (Figure 4-36, sheet 2 of 2, and
FC-109) and thus determine the status of the 1053
Printer, As shown in the figure, if the Printer
Priority latch is set, as a result of a previous re-
quest to interrogate the printer (Write Printer or
Specific Poll to Printer command), a signal is
generated by the latch to condition A21 and reflect
this condition, The Printer Priority latch is set by
the output of A15 which is conditioned as a result of
a Printer Address having been decoded at ring bit
6 time due to a previously issued Write Printer or
Specific Poll to Printer command. Therefore, if the
Printer Priority latch was set at this time and the
Printer status was Not Busy, Ready, 1053 Buffer
Empty, Device Address trigger set, and Ptr Res
Adr (Printer Reset Address) latch reset, the
presence of the Gen Poll Decode signal, in con-
junction with the status signals, would condition
Printer Status gate A22, The conditioned gate, in
turn, generates a signal that sets the Printer Reset
Address (Ptr Res Adr) latch., This causes the ad-
dress register to be reset and, at the same time,
prevents any 2260 keyboard associated with the 2848
DC from issuing a Print command since, in effect,
the printer is reserved for the channel,

The Printer Priority and Ptr Res Adr latches
remain in a set state until an SOH-EOT control
character is received from the channel. The condi-
tioned output signal is also routed as a Send STX
Ptr signal to initiate the following:

1. The signal is AND'ed with the set output sig-

nal from the Ptr Res Adr latch to condition
A26, whose output signal is used to degate
A22,

2, The signal is AND'ed with a =Y SP or Gen '
Poll signal to condition A28, whose output
signal is sent to set the Inhibit I/O Request
latch, The latch generates a signal that re-
sets the I/0 Request latch, This latch re~
mains in the reset state until the following
ring bit 2 time.

3. The signal is routed to reset the NAK latch,

4, The signal is inverted and sent as a Load Ptr
Adr signal to set the EOM Hold latch,

5, The Send STX Ptr signal is sent to condition
A27, whose output signal (Load Address Reg)
is sent as a gating level to enable the address
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of the printer previously entered in the ad-
dress register to be transferred to the output
register,

6. The signal is also routed to complement the
Start Read trigger to its set state, and to set
the STX Trans latch (FC-111),

The STX Trans latch having been set, a signal
is sent to set the Bit 2 latch in the character regis-
ter, thereby placing the STX (0100000) transmitted
from the 2848 DC in the character register. The
output signal from the latch is also routed to set the
Transmit latch,

Thereafter, the STX, Printer Address, ETX,
and LRC character transfer operations to the chan-
nel are similar to those discussed under '""Com-
mand - Specific Poll to 2260 DS, "

Upon completion of the printer interrogation op-
eration, the channel responds with ACK (FC-101,
sheet 3 of 3) or NAK (FC-117), Receipt of the ACK
control character causes the ACK latch to be set
(FC-116), When this occurs, a -Y ACK signal is
generated to A12, and, since the printer address
is still contained in the address register and the
Gen Poll latch is still set, these signals are AND'ed
to condition A12, The output of this conditioned AND
is routed to reset the address register. Since no
address is contained in the address register and no
Write operation is in progress, A32 is deconditioned,
thereby removing the Inhibit I/O Request Ptr signal
which prevented the I/0 Request latch from being
set.

The last function allows the I/0 Request latch
to again be set by Poll gate A10 which is conditioned
as a result of the following: SP or Gen Poll, Ret
Row 5 Even Display, No I/O Read operation in pro-
gress, the Hold Request latch reset, and No Gen
Poll Decode signal present (FC-115)., The I/O
Request latch being in a set state, an I/ O Request
signal is generated to the 2848 DC to sample for
the presence of a depressed Enter key associated
with a 2260 DS, .

If an Enter key of a 2260 DS is found to be de-
pressed, a Set Attention signal is sent to the remote
interface (FC-110), and, since a Gen Poll is still
in progress and the I/0 Read and Start Read latches
are in a reset state, A24 and A25 are conditioned
to set their respective latches, With the I/O Read
latch in a set state, an I/O Read signal is gener-
ated to decondition Poll gate A10 and is routed to
the 2848 DC as notification that a Read operation
of the polled 2260 DS is to occur,

Subsequently, the 2848 DC response operations
(STX, Device Address, Text, CAN, ETX, LRC)
are processed in a manner identical with that de-
scribed under the paragraph titled '"Command -
Specific Poll to 2260 DS,"



INTRODUCTION

This chapter describes the power distribution and
control system for the IBM 2848 Display Control by
explaining the operation of the circuits during such
power sequences as power on, power off, and emer-
gency power off, The IBM 2848 Display Control can
be powered from either a 50- or 60-cycle service
voltage. The frequency employed depends upon the
particular installation. Both the 50- and 60-cycle
power systems are described in this chapter. (The
reader should bear in mind that only one description
will be applicable to a particular installation. The
other power description can be ignored.) Since the
power system of the IBM 2260 Display Station is
functionally allied with other 2260 circuits, it is
discussed in Chapter 2 under Display Station Power
Supply.

For the operation of the standard medium power
standard (MPS) power supplies, the reader is re-
ferred to IBM Form 223-2799-0, which describes
all standard SMS power supplies.

60-CYCLE POWER SYSTEM

Initial Power Distribution

The 60-cycle power circuits of the 2848 Display
Control are illustrated in Figure 5-1 (sheets 1 and
2). Assume that CB1, CB2, and the CB's of the dc
power supplies are closed and that a 208v 60-cps in-
put voltage is available at transformer T1 and at
terminals T1 and T2 (Figure 5-1, sheet 1).
Terminals 1 and 2 (EPO) of the remote power
interface are closed (no emergency-power-off con-
dition exists). Thus, relay K1 is energized, closing
the K1-1 contacts and thereby energizing relay K4.
The contacts of K4 cause voltage to be applied to the
convenience outlet transformer and to the fan and
heater circuits (through CB2). When the logic and
power gate overtemperature contacts are closed
(normal condition), 24vac is supplied to the thermal
reset circuit from the full-wave bridge rectifier.
Relay K7, the thermal reset relay, is energized
until capacitor C1 is charged. While K7 is energized,
contacts K7-1 and K7-2 are closed. Thus, since
the logic, power gate, and delay-line overtempera-
ture switches are closed (normal conditions), the
thermal relay (K2) and delay line circuit relays (K6
and K6A) are energized. Relay K7 remains ener-
gized for from 4 to 5 seconds and is then de-ener-
gized. Relays K6 and K6A are held energized
through K6A-1, Relay K3 is held energized through
K2-2, its holding contacts. Since the K6-1 and K6-2

CHAPTER 5. POWER SUPPLIES AND CONTROL

contacts are closed, 208vac is applied to the delay-
line heaters, Contacts K6A-2 open the delay-line
circuit to the overtemperature indicator. Contacts
K2-1 open the logic and power gate circuits to the
overtemperature indicator. Contacts K6A-3 close,.
energizing relay K5.

No further sequencing of the power circuits oc-
curs until a power-on or power-off sequence is
initiated.

Power Control Sequences

Power On - Remote

Assume that the LOCAL-REMOTE switch (S1) is in
the REMOTE position and that the initial power dis-
tribution sequence is complete.

A Power On signal is received from the system
through contact A7 of the LOCAL-REMOTE switch.
This signal energizes relays K3 and K3A. A power-
hold voltage is received through pin 5 of the remote
power interface. Since relay K5 was energized dur-
ing the initial power distribution sequence, a path
is provided through S1 to K3 and K3A, which are then
held energized through the K3A-1 contacts.

Energizing K3 provides power to the dc supplies,
the power gate fan, and the logic blowers. Relay
contacts K3A-2 close and indicate to the system that
a power-complete condition exists by shorting pins
3 and 4 of the remote power interface connector.

Power On - Local

Assume that the LOCAL-REMOTE switch is in
LOCAL and that the initial power distribution se-
quence is complete.

When the PWR ON pushbutton (S2B) is depressed,
relays K3 and K3A are energized, and the unit is
energized as described for remote power on.

The power hold required is provided through the
normally closed PWR OFF pushbutton (S3), the
LOCAL-REMOTE switch, and holding contacts
K3A-1.

Power Off - Remote

A remote power-off sequence is initiated when the
power hold through pin 5 of the remote power inter-
face connector is opened by the system. Relays K5,
K3, and K3A are de-energized, thus removing power
from the dc supplies, the power gate fan, and the
logic blowers. The POWER ON indicator is turned
off, and contacts K3A-2 open to indicate an incom-
plete power-on condition to the controlling system.
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Power Off - Local

In local operation, power is turned off when the
POWER OFF pushbutton is depressed. This de-
energizes relays K3 and K3A, removing power
from the power gate fan, the dc supplies, and the
logic gate blowers.

Emergency Power Off

Terminals 1 and 2 of the remote power interface
are routed through the remote EPO switch, When
an EPO condition exists, terminals 1 and 2 are
opened. This action de-energizes K1, which, in
turn, de-energizes K4 (EPO contactor). Contacts
K1-1 open, causing a power-off sequence.

Fault Condition Operation

Circuit Breaker Open During Local Operation: If
CB2 opens, the CB alarm indicator lights. The
power-hold voltage circuit to K3 and K3A is opened.
Power is removed from the dc supplies, the power
gate fan, and the logic blowers.

If CB1 opens, a unit power-off sequence occurs
without a CB alarm indication.

Circuit Breaker Open During Remote Operation: If
a CB opens while the unit is operating in remote,
relay K5 is de-energized. Contacts K5-1 open and
break the power-hold circuit. The unit power-off
sequence occurs, and power is removed from the dc
supplies, the power gate fan, and the logic blowers.

Overtemperature Conditions: If an overtemperature
condition is sensed in the power or logic areas (re-
mote or local operation), relay K2 is energized, and
contacts K2-1 transfer and de-energize relay K5.
Contacts K5-1 open, and unit power is turned off.

If a delay line overtemperature is sensed during
remote operation, relays K6 and K6A are de-ener-
gized, removing power from the delay-line heaters.
Contacts K6A-3 open and de-energize relay K5.
Contacts K5-1 open and de-energize relays K3 and
K3A, turning unit power off. In local operation, a
delay-line overtemperature condition de-energizes
K6 and K6A as above; contacts K6A-3, however,
de-energize K3 and K3A directly.

DC Power Supplies

Up to five dc power supplies are used to provide the
dc voltages required to operate the 2848, The sup-
plies are MPS assemblies.

Three basic supplies provide the four different
voltages required:
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Part No. No. Used Qutput Voltage (vdc)
5261050 1 -6.0

5261130 3 +12.0

196418% +51.0

*Required for 1053 Printer Adapter feature only.

For detailed information on the operation and
maintenance of these standard power supplies, see
IBM Form 223-2799-0.
50-CYCLE POWER SYSTEM

Initial Power Distribution

The 50-cycle power circuits of the 2848 Display
Control are illustrated in Figure 5-2 (sheets 1, 2,
and 3). Before power is turned on, contactor PK1
should be reset to ensure that overload contacts
PK1-6 and PK1-7 are closed. Assume that circuit
breakers PCB1, PCB2, PCB3, and the CB's of the
dc power supplies are closed and that the input 50-
cycle service voltage is available at transformers
PT1 (Figure 5-2, sheet 1).

With the system EPO contacts closed (no emer -
gency-power-off condition exists), 24v is applied to
relay K6 through terminals 1 and 2 of the power con-
trol interface connector. Contacts K6-1 close,
supplying voltage to the delay-line heater control cir-
cuit, the 2-second time delay relay (TD1) of the
thermal reset circuit, and contactor PK3., When
contactor PK3 closes, line voltage is supplied to
autotransformer T1 via contacts PK3-1, PK3-2,
and PK3-3. Relay K1 is energized through the nor-
mally closed overload contacts PK1-6 and PK1-7.
Thermal relay K2 is energized by the closed con-
tacts of TD1-1 and the overtemperature thermal
switches located at the power gate, autotransformer,
and logic gates. Relay K2 is held energized by con-~
tacts K2-2. Delay line thermal relay K4 and delay
line heater circuit relay PK2 are picked through the
normally closed contacts TD1-2 and the delay line
overtemperature thermal switch. Relays PK2 and
K4 are held energized by contacts K4-1, Line volt-
age is supplied to the delay line heaters by the closed
contacts of PK2-1 and PK2-2. With relays K4 and
K2 energized, contacts K4-2 open (sheet 2) and con-
tacts K2-1 transfer to open the overtemperature in-
dicator light circuit. As a result of energizing relay
K1, the contacts of K1-1 transfer, opening the CB/OC
alarm indicator light circuit and completing the cir-
cuit to relay K5 through contacts K2-1, K4-3, and the
circuit breaker auxiliary switches.

No further sequencing of the power circuits occurs
until a power-on or power-off sequence is initiated.
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Power Control Sequences

Power On - Remote

Assume that the LOCAL-REMOTE switch is in the

REMOTE position and that the initial power distribu-

tion sequence is complete.

A power pick voltage is obtained from the system
through terminal 6 of the remote power interface
connector (Figure 5-2, sheet 2), The power pick
voltage is applied to the power-on indicator light,
contactor PK1, and relay K3 through the LOCAL-
REMOTE switch S1A. Contacts K3~1 provide a hold
voltage path from terminal 5 of the remote power
interface connection through K5-1 contacts, switch
S1A to contactor PK1, relay K3, and the power indi-
cator light. Line voltage is made available through
contacts PK1-1, PK1-2, PK1-5, and the overload
heaters to the power supplies, power gate fan, and
the logic blowers. (See Figure 5-2, sheets 1 and 3.)
Contacts K3~2 close to signify a power complete
condition by shorting pins 3 and 4 of the remote in-
terface connector.

Power On - Local

Assume that the LOCAL-REMOTE switch is in
LOCAL and that the initial power distribution se~
quence is complete.

When the PWR ON pushbutton (S2B) is depressed,
contactor PK1 and relay K3 are picked via the
LOCAL-REMOTE switch S1A, The power hold re-
quired is derived by the closed contacts of K3-1,
switch S1A, and the power-off momentary switch S3.

Power Off -~ Remote

A remote power off sequence is initiated when the
power hold voltage at terminal 5 (Figure 5-2, sheet
2) of the remote power interface connector is opened
by the system. As a result, contactor PK1 and re-
lay K3 are de-energized, thus removing power from
the dc supplies, power gate fan and logic blowers.
The POWER ON indicator is turned off, and contacts
K3-2 open to indicate an incomplete power-on con-
dition to the controlling system.

Power Off - Local

In local operation, power is turned off when the
PWR OFF pushbutton S3 (Figure 5-2, sheet 2) is
depressed. This de-energizes relay K3 and con~
tactor PK1, removing power from the dc supplies,
power gate fan, and the logic blowers. The POWER
ON indicator is also turned off.
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Emergency Power Off

Terminals 1 and 2 of the remote power interface are
routed through the remote EPO switch, When an
EPO condition exists, terminals 1 and 2 are open-
circuited. This action de-energizes K6, which, in
turn, drops out contactor PK3 (the EPO contactor)
and all other relays.

Fault Condition Operation

Circuit Breaker Open During Local Operation: If an
MPS power supply CB is tripped, the CB auxiliary
switch transfers to turn on the CB/OC ALARM lamp
12 (Figure 5-2, sheet 2) and opens the hold voltage
circuit to contactor PK1 and relay K3. Power is re-
moved from the dc supplies, the power gate fan, and
logic blowers. The same sequence also occurs if the
delay line heater and circuit breaker PCB3 (sheet 1)
is tripped. If the 48-51v power supply PS-5 (sheet 3)
circuit breaker CB3 is opened, power to PS-5 drops
and the CB/OC indicator lamp turns on. Since the
CB3 auxiliary switch is not a part of the hold circuit,
PK1 and K3 remain energized, The MPS power sup-
plies, power gate fan, and the logic blowers remain
on. When PCB-2 is tripped, the machine sequences
down without a CB/OC alarm indication, and power
is still present at contacts PK3-1, PK3-2, and
PK3-3. If circuit breaker PCB1 is opened, the
machine sequences down without a CB/OC alarm in-
dication, and no power is available at contacts
PK3-1, PK3-2, and PK3-3.

Circuit Breaker Open During Remote Operation: All
circuit breakers and associated circuits operate in
the same manner as detailed for fault conditions in
local operation except for the following. With switch
S1A in the remote position, control of the hold
voltage circuit is transferred to contacts K5-1, If
PCB2 or any of the MPS power supply CB's are
tripped, relay K5 is de-energized, opening contacts
K5-1. This action breaks the hold voltage circuit to
PK1 and K3 (to sequence machine power down) and
opens contacts K3-2 (to indicate an incomplete power
condition to the system).

Contactor PK1 Overload Contacts Open in Local: If
an overcurrent condition occurs, the overload
heaters connected in series with contacts PK1-1 and
PK1-5 (Figure 5~2, sheet 1) will cause overload con-
tacts PK1-6 and PK1-7 (sheet 2) to open, thus drop~
ping relay K1. De-energizing relay K1 causes its
associated contacts K1-1 to transfer, to turn on the
CB/OC indicator lamp, and break the hold voltage
circuit to contactor PK1 and relay K3, This re-
moves power from the power supplies, power gate
fan, and logic blowers.




Contactor PK1 Overload Contacts Open in Remote:
The operation of the overload heaters, PK1-6 and
PK1-7 contacts, and associated circuits is the same
as detailed in local operation, except for the follow-
ing. When relay K1 is de-energized, K1-1 contacts
transfer, which de-energizes relay K5 to open its
associated contacts (K5-1) and break the hold voltage
circuit to PK1 and K3, sequencing the power down.
Relay contacts K3-2 are also opened to indicate an
incomplete power condition to the system.

Reset of PK1 Overload Contacts: After an overcur-
rent condition has occurred and been corrected, the
PK1 reset pushbutton must be depressed to close
overload contacts PK1-6 and PK1-7 and permit relay
K1 to pick. If the unit is in local, the PWR ON push-
button (S2B) is depressed, causing contactor PK1 and
relay K3 to pick, sequencing power on. If the unit is
in remote operation, the LOCAL-REMOTE switch
should be placed in the LOCAL position and the PK1
reset pushbutton should be reset; then, the power can
be turned on by depressing the PWR ON pushbutton.

After machine power has been turned on, the
LOCAL-REMOTE switch (S1A) can be returned to the
REMOTE position.

Overtemperature Conditions: If an overtemperature
condition is sensed in the power or logic areas,
power is sequenced down in the following manner,
When the unit is operating in remote, relay K2
drops, causing K2-1 contacts to transfer and open
the circuit to relay K5, With relay K5 de-energized,
contacts K5~1 open and PKland relay K3 drop, caus-
ing machine power to sequence down. Contacts K3-2
open to indicate an incomplete power condition to the
system. When the machine is in local operation,
relay K2 de-energizes, opening its associated con-
tacts K2-1, This, in turn, opens the hold circuit

to PK1 and K3, causing machine power to cycle
down.

If a delay-line overtemperature is sensed during
remote operation, relays PK2 and K4 drop, PK2-1,
and PK2-2 contacts open to turn off the delay line
heaters, and K4-3 contacts open, de-energizing
relay K5. Contacts K5-1 open to break the hold
voltage circuit to PK1 and K3. Relay contacts K3-2
are also opened to indicate an incomplete power
condition to the system as the unit power sequences
down. In local operation, relays PK2 and K5 drop,
and PK2-1 and PK2-2 contacts open to turn off the
delay-line heaters. Relay contacts K4-3 open to
break the hold voltage circuit to PK1 and K3, thus
sequencing unit power down.

Thermal Circuit Reset: After the overtemperature
switch has reset (normally closed condition), the
thermal reset pushbutton (S1) should be depressed

to energize relays K2, K4, and PK2., Machine power
can be sequenced on (PK1 and relay K3 energized) by
depressing the power on switch (S2B) if the unit is in
local operation. During remote operation, place the
LOCAL-REMOTE switch (S1A) to LOCAL, and de-
press the thermal reset and PWR ON pushbuttons.
After power has sequenced on, return switch S1A to
REMOTE position,

DC Power Supplies

The dc power supplies used to provide the dc voltages
required to operate the 2848 serviced by a 50-cycle
source are the same as those required for 60-cycle
operation. These basic supplies are listed, by
voltage rating and part number, under DC Power
Supplies for the 60-cycle power system.
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CHAPTER 6.

CONSOLE AND MAINTENANCE FEATURES

INTRODUCTION

This chapter describes the functions of the controls
and indicators located on the operator and CE panels
of the IBM 2848 Display Control, The panels are
illustrated in Figures 6-1 and 6-2.

Also described are the control keys of the 2260
Display Station. The function of each key (for both
nondestructive and destructive cursor operation) is
provided. The alphanumeric and numeric keyboards
available as features for the 2260 are also described
and illustrated (Figures 6-5 and 6-6).

CONTROLS AND INDICATOR FUNCTIONS
2848 Display Control, Operator's Panel

The controls and indicators mounted on the operator's
panel of the 2848 Display Control are shown in Fig-
ure 6-1, Their function is described in Figure 6-3.

2848 Display Control, CE Panel

The controls and indicators mounted on the CE panel
of the 2848 Display Control are shown in Figure 6-2,
Their function is described in Figure 6-4,

2260 Display Station

Operating Control

One combination function control is provided for
operator use on all models.
1. Power on/off. Used to control primary power.
Activated by push/pull motion of switch,
2. Character Brightness. Used to adjust intensity
of the symbols displayed in the CRT. Activated
by rotary motion of the switch.

POWER PWR OFF POWER
ON

PWR OFF
IFIN
LOCAL

LOCAL REMOTE

LOCAL REMOTE

IDSBL REQUEST]

TEST OPERATE
DATA
SET
READY

INTF DSBLD

TEST E E OPERATE

Notes:

1. This panel is used on units equipped
with data set adapter of System/360
channel interface without the Isolation
Feature.

Notes:

2. PWR OFF IF IN LOCAL appears on units
using System/360 channel interface. Units
equipped with data set adapter are labeled
PWR OFF.

Figure 6-1. Operator's Panel - IBM 2848

1. This panel is used on units using System/360
channel interface with the Isolation Feature.
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Figure 6-2. CE Panel - IBM 2848

Alphanumeric Keyboard

The alphanumeric keyboard (optional feature), fitted
to the basic 2260 Display Station, is illustrated in
Figure 6-5. The keyboard contains the 26 letters
of the English alphabet, Arabic numerals 0-9,
special symbol keys, and the control keys required
to format and enter the input message.

Numeric Keyboard

The numeric keyboard (optional feature), fitted to the
basic 2260 Display Station, is illustrated in Figure
6-6., The keyboard contains Arabic numerals 0-9
and a set of control keys similar to those provided

in the alphanumeric keyboard.

Control Key Functions

The action that occurs when the various keyboard
control keys are depressed is discussed in the fol-
lowing paragraphs. The description presented is
applicable to both the standard destructive cursor
and the optional nondestructive cursor.
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The display symbols associated with control key
functions, where applicable, are as follows:

1, Start MI symbol P

2, New Line symbol 4

3. Destructive Cursor ABC =

The small horizontal bar is the cursor symbol;
it denotes the next available display position,
Thus, if the D character key were depressed,
the display above would be extended to ABCDea.

4. Nondestructive Cursor ABC|

The vertical line is the cursor symbol. The

next available display position is above and to
the right of the vertical line (cursor). Thus,
if the D character key is depressed, the new

display appears as ABCD. .

The control keys described in Figure 6-7 appear
on all 2260 Display Station keyboards, even when the
feature associated with a particular key has not been
attached to the 2848 Display Control. For example,
the PRINT key is present when the 1053 Printer
adapter has not been selected for attachment to the
2848, The data provided for each control key in-
cludes a description of the effect of depressing the
key when the associated feature is not present.



Control

Panel Designation

Type

Function

POWER ON

S2

Pushbutton/Indicator

Depressing this switch will energize the
main power contactor and fans and cause
a master reset of the DC. When power
is on, the indicator is lit.

NOTE: On a DC with a System/360
channel interface, the POWER ON
switch is operative with LOCAL TEST/
REMOTE OPERATE switch in LOCAL
TEST position only. On a DC with a
data set interface, POWER ON switch
operates independently of LOCAL
TEST/REMOTE OPERATE switch.

PWR OFF IF IN LOCAL*

S3

Pushbutton

Depressing this switch will de-energize
power supply fans and most control re-
lays. Convenience outlets, control
preparatory circuits, and delay line
heaters remain energized.

NOTE: This switch is interlocked with
LOCAL TEST/REMOTE OPERATE switch
in same manner as POWER ON. See
Note above.

LOCAL TEST/REMOTE
OPERATE

S1

2-position rotary

The LOCAL TEST/REMOTE OPERATE
switch is used to select remote or local
power on/off control . When in LOCAL
TEST, power switches are operative.
When this switch is REMOTE OPERATE
and display control unit is used with
System/360 channel interface, power
switches are inoperative.

DATA SET READY

Indicator

Indicates status of associated data set .
Operative only on units with data set
interface .

DSBL REQUEST/
INTF DSBLD

5S4

Pushbutton/Indicator

Is used on channel interface unit equipped
with the Isolation Feature. Depressing

this switch prepares the unit for a logical
disconnect from the system. The DSBL
REQUEST (upper) indicator lights when

the operator initiates a disable request by
depressing the DSBL REQUEST/INTF DSBLD
pushbutton. The INTF DSBLD (lower) indi-
cator lights after the DSBL REQUEST lights
and the Clock Out signal has dropped
(manual or programmed stop) .

NOTE: After INTF DSBLD lights, the PWR
OFF IF IN LOCAL and LOCAL TEST/RE-
MOTE OPERATE switches may be operated.

*This control is labeled PWR OFF IF IN LOCAL on units equipped with System/360 channel interface and PWR OFF on units

using the data set adapter.

Figure 6-3. 2848 Display Control Operator's Panel Controls and Indicators
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Control Panel Designation Type Function

THERMAL 11 Indicator When lit, indicates that a thermal sensor has detected a thermal

CHK overload condition within its region and dc power has dropped .

CB TRIP 12 Indicator When lit, indicates that a CB has tripped and dc power has dropped.

UNIT CHECK/ 13 Indicator This indicator is lit in Test mode by a buffer parity error during trans-

BFR PARITY fer to the interface from the 2848 unit or when the printer is not

ready. The indicator is lit in Operate mode when the Unit Check bit
is set in the System/360 interface status byte.

CHARACTER 14 through 111 Indicators (8) Indicates eight data register bits corresponding to bits O through 7 of

REGISTER the right-bit EBCDIC code or bits 1 through 7 of the 7-bit ASCll code

stored in the interface character register.

ADDRESS 112 through 116 Indicators (5) Indicates the 5-bit address configuration of the 2260 Display Station

using the interface.

COMMANDS 117 through 121 Indicators (5) On 2848 Display Control units with a System/360 channel interface,
ERASE these indicators light when Write, Read MI, Write Line Address,
READ BFR Read Full Buffer, or Erase commands have been entered into the
WRITE LINE interface command register through the interface or through the CE
READ panel .

WRITE
On 2848 units with a data set interface, they indicate when the
Specific Poll, General Poll, Read MI, Write Line Address, Write,
or Erase/Write commands have been entered through the interface
or CE panel.

RESET S1 Pushbutton switch When depressed, resets the interface and 2848 and erases all informa-

ERASE tion stored in the 2848 buffers and the 1053 (if present).

CHAR MODE S2 Toggle Switch Selects single-character mode or continuous run.

SINGLE/

CONTINUOUS

BITS S3 through S9 Pushbutton switch Data switches used in conjunction with CHAR, ADDR, or CMND

switches to enter data into the appropriate registers of the interface .*

INTERFACE S14 Pushbutton switch Resets all registers in the interface, and restores the control latches

RESET to nonselected condition.

*BIT (data) switch settings are as follows:

O O0OOO0OO —
[eNoNoNoNe)
— O O0O0OO0OW

O =0 O0ONM

5

0
0
1
0
1

—_ OO —~0OO

-0 OO —~\N

Write command

Read command

Write Line Address command
Read Full Buffer command
Erase command

Figure 6-4. 2848 Display Control CE Panel Controls and Indicators
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ERASE
DISPLAY

/

P

SPACE / ERASE
ADVANCE

Figure 6-5. 2260 Display Station Alphanumeric Keyboard

SHIFT

SPACE / ERASE
ADVANCE

Figure 6-6. 2260 Display Station Numeric Keyboard
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Standard Destructive Cursor

Optional Nondestructive Cursor

Key No Shift Shift No Shift Shift
SHIFT Provides Shift column function for control keys or en- | Same
ables selection of special characters on upper half of
keys.
SPACE/ERASE Causes storage of a blank | Same Advances cursor one dis- Erases display position to
ADVANCE in the cursor position. play position with no the right of the cursor and
Advances cursor to next other modification of advances cursor one dis-
display position. display play position.
BACKSPACE Backs cursor by one posi- | Same Backs cursor by one posi- | Same
tion, erasing character tion with no erasures.
(if any) previously dis-
played in new cursor If cursor is in first display
position. position, it will move to
last display position.
If cursor is in first display
position, it will move to
last display position.
ERASE Puts check symbol in Erases entire display and | Puts check symbol in Erases entire display and

DISPLAY (can
be operated

cursor position. Cursor
moves to next display

locates cursor in upper
left corner of display

cursor position. Cursor
moves to next display

locates cursor in upper
left corner of display area

any time position (First displayable posi- position. (first cursor position).

tion).

START Causes a blank to be If no Start MI symbol is Cursor moves up one line If no Start MI symbol is

up written and moves cursor displayed, the Start Ml on the display. If cursor displayed, the Start Mi
one display position. symbol is placed in the is already in top line, it symbol is placed in the

position the cursor was will go to the last line. position the cursor was

in when key was de- in when key was de-
pressed. The cursor is The lateral position of the | pressed. The cursor is
advanced one display cursor within the dispiay advanced one display
position. remains constant. position.

If a Start Ml symbol is If a Start MI symbol is
displayed when key is displayed when the key
depressed, all display is depressed, all display
data between the Start data between the Start
M1 symbol and the MI symbol and the cursor,
cursor, except data to except data to the right of
the right of a new line a new line character, is
character, is erased. erased. The cursor moves
Cursor moves to first to first display position
display position follow- following the Start Mi
ing Start MI symbol . symbol. (See Notes 1
(See Notes 1 and 2.) and 3.)

ENTER Puts check symbol in Upon receipt of the Read | Puts check symbol in Places the End of Message
cursor position. Cursor or Short Read DS MI com~| cursor position. Cursor symbol (=) in the cursor
moves one display posi- mand, all data between | moves one display posi- position. Upon receipt of
tion. the Start MI symbol and | tion. the Read or Short Read DS

the cursor is transferred MI command, all data be-
to the computer, except tween the Start MI symbol
data between an NL and the End of Message
symbol and the end of symbol is transferred to
the display line contain- the computer via the 2848.
ing the symbol . After a If this data contains an
successful message trans- NL symbol, the data be-
fer, the cursor remains in tween the NL symbol and
its previous position and the end of the line con-
the Start MI symbol is taining it is not trans-
deleted for a Read MI . ferred.

Figure 6-7. Function of 2260 DS Control Keys (Sheet 1 of 2)
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Key

Standard Destructive Cursor

Optional Nondestructive Cursor

No Shift

Shift

No Shift

Shift

ENTER (continued)

For a Short Read MI, the
cursor is located one po-
sition beyond the previous
cursor position and the
Start M1 symbol remains
displayed.

After a successful message
transfer (Read MI), the
cursor remains in its previous
position and the Start Ml
symbol is deleted.

After a Short Read Ml transfer,

the cursor is located one po-
sition beyondthe EOM sym-
bol and the Start M| symbol
displayed.

PRINT

Causes a check symbol to
be put in the cursor posi-
tion. Cursor moves to
next position.

Causes all data between
first display position in
first line and the cursor
symbol, except data to
the right of an NL sym-
bal in any line, to be
printed by the 1053
Model 4 Printer.

If no print feature is
attached to the 2848, a
space is written in the
cursor position and the
cursor moves to the next
position.

Causes a check symbol to
be put in the cursor posi-
tion. Cursor moves to
next position.

Places the EOM in the
cursor position. Causes
all data between first dis-
play position in first line
and the EOM symbol,
except data to the right
of an NL symbol in any
line, to be printed by the
1053 Model 4 Printer.

If no print feature is
attached to the 2848, a
space is written in the
cursor position, and cur-
sor position, and cursor
moves to next position.

NEW LINE
DOWN

A blank is written. Cur-
sor moves to next posit-
tion.

Places the NL symbol in
the cursor position. The
cursor moves to the first
display position of the
next lower display line.
If it is already in the
bottom line, it moves to
the first display position
of the top line.

Data between the NL
symbol and the end of
line is left undisturbed.

Cursor moves down one
line. If it is already in
the bottom line, it moves
to top line.

The lateral position with-
in display remains con-
stant.

Places the NL symbol in
the cursor position. The
cursor moves to first dis-
play position of next-
lower display line. If it
is already in the bottom
line, it moves to first dis-
play position of the top
line. Data between the
NL symbol and the end of
the line is left undisturbed.

Single-Character
Keys

Cause symbol to be dis-
played.

Put check symbol in cur-
sor position. Cursor
moves to the next dis-

play position.

Cause symbol to be dis-
played.

Put check symbol in cur-
sor position. Cursor
moves to next display posi-
tion.

Double- Cause function on lower Cause function on upper | Cause function on lower Cause function on upper
Character half of key to be per- half of key to be per- half of key to be per- half of key to be per-
Keys formed. formed. formed. formed.

Notes:

1. Correct operation of the start (cancel) function requires that the cursor not be located to the right of an NL symbol. If the cursor
is located to the right of a NL symbol, the following will happen:

a. The characters to the left of an NL symbol and the first NL symbol will be erased (cancelled) as normally occurs; or, if no NL
symbol is present, all characters in the line will be erased.

b. The start symbol will be erased.

c. The 2848 control will keep erasing (cancelling) until the cursor is found. The operation will end when the cursor is found,
leaving the cursor at its starting location.

2. An NL symbol immediately following the Start MI symbol will not be the last character on the line to be erased. It will be
treated like the other characters.

3. If the NDC cursor is in the same location as the Start symbol (BA, ), depression of the START key will cause the cursor to be
moved to just after the Start symbol (BA ). No other change will be observed on the display.

Figure 6-7. Function of 2260 DS Control Keys (Sheet 2 of 2)
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APPENDIX A, MACHINE CHARACTERISTICS

CHARACTERISTIC DESCRIPTION
Physical Description:
Width Height Depth Weight
Model (in,) (in.) (in.) (1bs)
IBM 2848 (with covers) 1 62-3/4 70-3/4 32-1/4 1000 (max)
2 62-3/4 70-3/4 32-1/4 1000 (max)
3 62-3/4 70-3/4 32-1/4 1000 (max)
IBM 2260 14 17-1/2 .13 30
IBM 2260 (with keyboard attached) 14 17-1/2 19-1/2 43
(17 at
base)

Interunit Cabling

Power Requirements:
IBM 2848 Display Control Unit
IBM 2260 Display Station
Environmental Conditions:
IBM 2848 Display Control

IBM 2260 Display Station

Character Positions for One CRT Display

CRT Display:
Raster Orientation

Character Brightness
Keyboard Key Execute Times:

Alphabetic key

Numeric key

Space

Backspace

Start MI

Erase

New Line

Up

Down

Two cables (or a single combination cable) are required to
connect the IBM 2848 and each associated IBM 2260 Display
Station. When two cables are used, the conductor require-
ments for each cable are:
1. A single-conductor coaxial cable to transfer
composite video.
2. A multiconductor cable to transfer keyboard data
and control signals.
The single combination cable must contain the conductors
listed in both 1 and 2.
The cables between the IBM 2848 and each IBM 2260 and
between the 2848 and the IBM 1053 may be up to 2000 feet
in length.

208vac/230vac, +10%, single-phase, 3-wire
115vac + 10%, 60 + 1/2 cps

60°F to 90°F

8%-80% Relative Humidity
50°F to 110°F

8%-80% Relative Humidity

No. of Total

Characters Char-

Model - No, of Rows per Row acters
1 6 40 240
2 12 40 480
3 12 80 960

High Speed - Vertical
Low Speed - Horizontal
Light Ambients up to 50 foot-candles.

0.8 ms

0.8 ms

0.8 ms

16.7 ms

16.7 ms to 400 ms*

8 ms to 24.5 ms

1.8 ms to 16.7 ms

16.7 ms

21.7 us or 16.7 ms (if on bottom line).
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CHARACTERISTIC DESCRIPTION

Keyboard Key Execute Times (cont):
Enter** 16.7 ms + 0-16.7 ms (maximum) + I/O + ending time¥**,

Print 2.2 ms to 17.5 ms for first two characters. Additional
character s require 1.2 ms. When the printer buffer is
full, additional characters require 0.8 ms per character
every 67.5 ms.

*It requires 400 ms to cancel 959 characters. If the cursor is improperly to the right of an NL line code,
it can exceed 400 ms.

**The I/0O time is approximately 0.4 ms/character. All lines except the starting and ending lines take a
multiple of 16.7 ms regardless of the number of characters on the line. A 33.4-ms pause occurs after
each line is transferred. The ending time for a Read MI command is 33.4-50.1 ms. The ending time
for a Short Read DS MI command is 0.4 ms. The ending time for a Read Full DS Buffer command is
16.7 ms.

***Including read time.
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INTRODUCTION

This appendix describes the theory of operation of
SMS circuits designed specifically for IBM 2848
Display Control applications. The theory of opera-
tion of each circuit is limited to the circuit block
configuration as it appears in the ALD, theoretical
timings when required, and a general description
of circuit input and output signals. Special circuits
employed in the control unit described in this appen-
dix consist of:
1. Integrator Card A, Type FYM
2. Integrator Card B, Type FYN
3. Four Diode Coupled, 3-Way AND Circuit,
Type FZK
4. Video Mixer, Type EFY
5. Output Sense Level and Sense Gate, Type
FYZ
6. Reed Relay Card, Type FYF
7. Reed Relay Card, Type YPM

INTEGRATOR CARD A, TYPE FYM

e Converts +48vdc voltage level supplied
by keyboard contacts to standard Y level.

® When input voltage drops (+48vdc to 0v),
the circuit supplies a negative pulse of
-12vdc.

The integrator card A, Type FYM, contains four
voltage converter networks which translate a
+48vdc level supplied by the keyboard to a -12vdc
(Y level) required by the display control circuits.
Each network shown in block form in Figure B-1

is associated with a corresponding bit that makes
up a coded character from the keyboard. The input

C

® '

FYM-

+48vdc

S

12vdc

@ Qv
Ov

Figure B-1. Integrator Card A, TypeFYM

APPENDIX B. SPECIAL CIRCUITS

is either +48vdc or is open-circuited. During these
voltage conditions, the output supplied by the con-
verter is Ov. However, during the time when the
input falls from +48vdc to Ov, the fall transition is
integrated by an RC network and the output rises

to approximately -12vdc. This output is used to
decode keyboard data associated with each key.

INTEGRATOR CARD B, TYPE FYN

Integrator Card B, Type FYN, is similar to Card
A, Type FYM, described above. It also contains
four voltage converter networks that translate a
+48vdc input level to -12vdc (-Y level) required by
the display control circuits. The networks asso-
ciated with keyboard data inputs are identical with
those used in Card A. The network associated with
keyboard strobe, however, is modified to provide
additional driving capability necessitated by its
characteristic load. Additional drive is derived by
modifying the strobe RC network (by increasing the
value of its RC time constant) to provide the addi-
tional output.

FOUR DIODE COUPLED 3-WAY AND CIRCUIT,
TYPE FZK

® Provides negative AND function, followed by
negative OR function.

® Output signals are used as inputs to the video
mixer,

The four diode coupled 3-way AND circuit, Type
FZK (Figure B-2), performs a negative AND
function by employing the In Phase signal in the
first bank of AND circuits. Note that Y levels are
used as inputs and outputs to the logic blocks. The
configuration shown is designed specifically to
supply Video Voltage levels to the video mixer.
Video signals read out of the display adapter storage
buffers are gated by the AND's and supplied as in-
puts to the OR whenever each AND is conditioned.
The output (video) of the OR is fed to the video
mixer where the display station composite signal of
video and sync is generated.

VIDEO MIXER, TYPE EFY

® Provides composite signal comprising
video and synchronization pulses required
by the display station.

2260/2848 - 60,0008 FETOM (11/67) B-1




-A

Y Y

o)
| Fzk- v v

FZK-

-A

FZK-

-A

FZK-

-A

|_FZK-

Figure B-2. Four Diode Coupled 3-Way AND Circuit, Type FZK

® Circuit is capable of providing signals of
sufficient drive to operate a remote dis-
play station up to a distance of 2000 feet.

The video mixer (Figure B-3) combines video signals
received from the display buffers with synchroniza-
tion pulses supplied by the sync generator into one
composite signal. This signal is fed over a 93-ohm
transmission line to a display station that can be
located up to a maximum of 2000 feet from the con-
trol unit. Video signals are applied to Input A shown
in Figure B-3,and the sync signals are applied to
Input B. Note that both signal inputs are standard
+Y levels. The video mixer output is a nonstandard
composite signal of video and synchronization pulses.

SENSE GATE AND OUTPUT SENSE LEVEL, TYPE
FYZ

® The sense gate (SG) and output sense level
(OSL) circuits are packaged on the same
SMS card.

® Sense gate circuit supplies two signals:
a Sense Gate level which enables the
sense amplifier to respond to memory
core readouts and a Threshold level
which specifies the operating point of
the sense amplifier.

® The OSL circuit operates as a voltage
regulator to compensate for variations
in the +12vdc supplies.

B-2  (4/67)

Ov

Input A
Video

Input B
Sync

Output C Ov
Composite Signal
(Video and Sync) _

Figure B-3. Video Mixer, Type EFY

The output sense level (OSL) and sense gate (SG)
circuits supply the threshold, gating, and compen-
sation voltages required by the sense amplifier
during video and code translation readouts from
the character generator. One bit position involving
these circuits is illustrated in Figure B-4. The
OSL circuit compensates for voltage variations in
the +12vdc power supplies. If either dc supply
varies because of line voltage variations, a com-
pensating voltage approximately equal in value but
opposite in polarity is fed to the SA. Thus, proper
operation of the SA is ensured by maintaining its
B+ supply constant. The compensating voltage
supplied by the OSL when both of the 12vdc supplies
are operating within prescribed limits is approxi-
mately Ov (ground level).

To better understand the operation of the SG
circuit, it is necessary to consider the input signals
required by the SA. Note from Figure B-4 that In-
put B to the SA is provided by a memory core while
data is read out of the array. Output B corresponds
to a 1 read out of the core. A 0-bit read out of the
core results in the absence of the voltage shown.
The core output must be accompanied by a gated
level (waveform A), which is supplied by the SG, or
the SA will not respond to the core input. Coinci-
dence of core input B and gate pulse A results in
the standard level shown as Output C. Also pro-
vided by the SG (Output D) is a variable dc voltage



+Y Sense Gate| 3C Core Input To CBR
@ [ sA ( ) Bit Position
OosL T
+0.5v
A, =3v
. /\
C. +Y Level

Figure B-4. Output Sense Level, and Sense Gate, Type FYZ

which is employed as a threshold voltage by the SA.
This voltage aids in rejecting noise that may ac-
company the Core Input signal. The threshold
voltage is adjusted to a value of -4vdc +0.2v.

The timing relationship of the Core and Gate
signals is extremely important because memory
cores provide signals of low amplitude. The Gate
pulse must also completely envelop the core output
to ensure proper readout and bit detection. There-
fore, it would be advantageous to control the turn-on
of the SG within adjustable limits. This is accom-
plished by an adjustable delay circuit to time the
Sense Gate level input to the SG. Sense gate delay
and threshold voltage adjustment procedures are
given in detail in the FE Maintenance Manual,
Form Y27-2047.

REED RELAY, TYPE FYF

® The reed relay is a dc relay with one set.
of contacts.

Contacts are normally open when relay is
de-energized; contacts are closed when
relay is energized.

Four relay coils are packaged on one SMS
card. Contacts associated with each relay
coil are packaged on an extender card.

An RCL spark suppressor network protects
the relay contacts during break time.

Reed relay logic block, as it appears in
the ALD, is illustrated in Figure B-5.

Coil

FYF-

| ]

Figure B-5.

FYE-

Reed Relay, Type FYF

REED RELAY, TYPE YPM

The reed relay is a dc relay with two
sets of contacts.

One set consists of two-pole double-
throw contacts.

The other set consists of a pair of
NC contacts when the relay is not
energized.

Two relay coils are packaged on one
SMS card.

Reed relay logic block, as it appears
on ALD, is shown in Figure B-6.

RRLY

YPM

oFigure B-6. Reed Relay, Type YPM
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FEATURE DESCRIPTION

This appendix discusses the language features which
modify the display station keyboards, display control
unit, and the 1053 printer. Modification of the do-
mestic components is necessitated by language re-
quirements in the country where the equipment is

to be installed. These features encompass language
variations for France, Germany, and the United
Kingdom. System operation, as described for do-
mestic machines, is affected only to the extent that
certain unique characters have been substituted for
those used in domestic machines. In addition,
identification and instruction labels for use by
operating personnel have been relabeled in the lan-
guage of the country where the units are installed.
The following paragraphs contain comparative de-
scriptions of the areas affected when each of the
language features is installed.

IDENTIFICATION AND INSTRUCTION LABEL
CHANGES

Figure C-1 lists the control designations, identifi-
cations, and instruction labels as they appear on the
French, German, or United Kingdom language
features. Entries listed under the United Kingdom
heading are the same as those employed on domestic
machines. The function of the switches and indica-
tors is given (by standard nomenclature) in Chapter
6, Console and Maintenance Features.

CHARACTER CODES

Figure C-2 contains the EBCDIC, ASCII, and key-
board codes for the language feature characters
used by the 2848 Display Control. Code changes
are required for the 'A, 6, and U characters re-
quired for the German keyboard and the monetary
unit symbols for the French and United Kingdom
keyboards. The basic (domestic) characters re-
placed by the language feature characters are also
listed in the figure.

CHARACTER GENERATOR MODIFICATION

The character generator is modified so that the
monetary unit symbols (£and f) and German char-
acters (&, O, and U) can be displayed on the viewing
screen of the CRT. Memory cells which make up
the new characters are reconfigured to provide
binary video data and the code conversions for the
new symbols and characters that can be displayed.

APPENDIX C. LANGUAGE FEATURES

The new characters occupy the memory cell location
for the corresponding characters listed in Figure
C-2 for domestic machines.

1053 PRINTER PRINT ELEMENT

The standard 1053 printer print element is modified
to provide the special symbols and characters appli-
cable to the three language keyboards. (See Figure
C-3.) All other characters on the print element are
identical with those provided on the standard (domes-
tic) print element. The language characters and
symbols are made available merely by installing the
applicable sphere-shaped typehead in its transport
mechanism.

KEYBOARD CHANGES

Standard domestic key characters are changed in
accordance with French, German, or United Kingdom
language requirements. Each language feature-
associated keyboard features the keyboard arrange-
ment familiar in the country for which the feature
is selected and the key designations in the language
of that country. Function key notations are also
altered as necessary. These key changes are
summarized in Figure C-4 and described in the
following paragraphs for each of the three language
features.

French Keyboard

Figures C-5 and C-6 illustrate the French alpha-
numeric and numeric keyboards. Note that the
function keys have been labeled in French. The
standard domestic graphic character, $, is re-
placed with the French monetary franc symbol, f.
Alphabet keys A, Z, and M are also interchanged
with Q, W, and & , respectively, to agree with the
standard typewriter keyboard used in France.
Figure C-7 shows the keystem number and bail
selection for each key of the alphanumeric key-
board. Keystem and bail selection for the French
numeric keyboard is the same as that for the do-
mestic keyboard except for the franc symbol noted
above.

German Keyboard

Figures C-8 and C-9 illustrate the German alpha-
numeric and numeric keyboards. Function keys
are labeled in German. The standard domestic
graphic characters, #, @, and $, are replaced with
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the German characters, A, O, and Ui. Note also
that the standard alphabet keys, Z and Y, are inter-
changed. Keystem numbering and bail selection for
the German alphanumeric keyboard is depicted in
Figure C-10.

United Kingdom Keyboard

Figures C-11 and C-12 illustrate the United Kingdom

alphanumeric and numeric keyboards. The United

Kingdom keyboards are the same as domestic key-
boards except for the monetary unit graphic char-
acter. The graphic character, $, is replaced with
the English monetary unit pound symbol, £. For
keystem numbering and bail selections applicable to
the United Kingdom alphanumeric and numeric key-
boards, refer to the applicable domestic keyboard
(Figures 2-15 and 2-16).

United Kingdom French German
UNITE DE CONTROLE
DISPLAY CONTROL D'AFFICHAGE STEUEREINHEIT
MODEL MODELE MODELL
UNITE TERMINALE
DISPLAY STATION D'AFFICHAGE OPTISCHE ANZEIGE
POWER SOuUs NETZ
ON TENSION EIN
POWER HORS NET
OFF TENSION AUS
POWER OFF HORS TENS NETZ AUS
IF IN SI EN BEI STELLUNG
LOCAL CDE LOC INTERN
DATA MODEM SIGNAL-
SET PRET UNSETZER
READY IN BETRIEB
COMMANDE
LOCAL REMOTE LOCALE A DISTANCE INTERN EXTERN
TEST OPERATE TEST OPERATE TEST N\ 3/ UBERTRAGUAUG
MOTOR MOTEUR MOTOR
ON EF EIN
OFF HF AUS
TO UNLATCH COVER: [INSERT POUR DELOQUETER LE COUVERCLE: VERKLEIDUNG MIT SCHRAUBENZIEHER
SCREWDRIVER IN SLOT AND PRY INTRODUIRE UN TOURNEVIS DANS IN PFEILRICHTUNG OFFNEN.
TAB IN DIRECTION OF ARROWS. L'ENCOCHE ET SOULEVER DANS LE
SENS DE LA FLECHE.

Figure C-1. Identification and Instruction Label Summary
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Language Feature Character
FC 2928 | FC 2929 | FC 2927
Basic United EBCDIC Code ASCIl Code Keyboard Code
Character | French German | Kingdom | 0 1 2 3 4 7 7 6 X5 4 3 2 C2 3 4567
# # A # o1 1 11 1 01 00O0O01 0 00O0T1O0O
$ f U £ 010 1 1 1 01 00O0T1O00O0 0100100
@ @ e @ |o 11 o {11 1000000000011
Figure C-2. Language Feature Character Codes
Typehead Print Element Keyboard
Domestic French German United Kingdom Domestic French German United Kingdom
(FC 2998) (FC 2999) | (FC 2997)
ERASE EFF A.NZElGE
P 4 A # DISPLAY ECRAN LOSCHEN
.. SHIFT < UMSCH
@ @ e} @
. BKSP G G
$ f U £
PRINT IMP DRUCH
" B EIN-
B (check) u ENTER ™ GABE
! B (EOM) | | a NEW NL NEVE
LINE ‘ ZEILE
¢ » (start) > > DOWN |
START DM START
Figure C-3. 1053 Printer Typehead, Language Symbol and upP t f
Character Variations .
SPACE/ERASE | ESPACE/EFFACE D/LOSCHEN
ADVANCE
A Q
M &
Q A
w 4
Y z
z Y
4
&
$ f U 3
#
@ )

Figure C-4. Graphic Character and Function Key Change Summary
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¥ @ < > % + > ( )
1 2 3 4 5 6 7 8 9 [¢] <:
A z E R T N IMP ™
EFF
ECRAN Q S D F J K T L _ DM
{} w X c v ' ﬁ
&
ESPACE/EFFACE
Figure C-5. French Alphanumeric Keyboard
T @ %
1 2 3 <=
, . / IMP ™
4 5 6
EFF - + NL DM
ECRAN 7 8 * *
#
0
ESPACE /EFFACE

Figure C-6. French Numeric Keyboard
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Figure C-7. Keystem Number and Bail Selection, French Alphanumeric Keyboard
u o < > % + * ( ) —
1 2 3 4 5 6 7 8 9 ) - <=
EIN-
= A - 1 DRUCK GASE
Q w E R T z U \ o P —_— —_—
A NEUE
NZEIGE ! ZEILE START
LBSCHEN A S D F G H J K L & .T T
. . ?
UMSCH Y X C v B N M ! ° / UMSCH
, .
C———> /LOSCHEN

Figure C-8. German Alphanumeric Keyboard
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ETN-
, / DRUCK GABE
4 5 6
NEUE
fgszcﬁ'ﬁ'z - ; ; ZEILE START
LOSCHEN ¢ 4
UMSCH #
0

C———> /LOSCHEN

Figure C-9. German Numeric Keyboard
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Figure C-10. Keystem Number and Bail Selection, German Alphanumeric Keyboard
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Figure C-11. United Kingdom Alphanumeric Keyboard
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Figure C-12. United Kingdon Numeric Keyboard
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A and B delay pulse circuit 2-45, 2-46
A delay line 2-30

A delay pulse 2-45

A delay TP2 pulses 2-45

A Write latch 2-65

Abort latch 2-160

Accelerating anodes 2-4, 2-12

ACK 4-4

Acknowledge 4-4

Acoustic wave 2-29

Active lines 1-33

Address encoder 2-63

Address In 1-19, 2-118

Address Out 1-18, 3-3

Address register 2-63, 3-2

Address register (remote) 4-23

Address sequence 4-45

Address sequence -read operation 4-46
Addressing, channel adapter 1-21
Addressing sequence (remote) 4-5
Advance key (Destructive cursor feature)
Advance key (NDC feature) 3-8
Alphanumeric Key 3-6

Alphanumeric keyboard 1-6, 1-7, 6-2
Anode voltage 2-3, 2-12

Aquadag coating 2-3, 2-4

Array 2-82

ASCII code set 4-2

ASCII command coder 4-24

ASCII command decoder 4-24

ASCII communication control characters
Attention byte 3-4

B delay line 2-30

B delay pulses 2-45

B delay TP2 pulses 2-45

B+ voltage adjust potentiometer 2-14
B Write latch 2-65

Backspace command 2-104
Backspace key 3-10

Bail contacts 2-18, 2-20

Bail number 2-24

Bail selection 2-22, 2-23
Balance cores 2-81, 2-82
Barreling 2-5

Basic timing pulses 2-43, 2-46
BCD 1-33

BCD ocodes 1-31, 1-32

BCD column time 2-62

BCD data gating 2-35, 2-62
BCD readout 2-32

BCD, V2-V4 relationships 2-32
Beam divergence 2-4

Beam focusing 2-4

Beam intensification 2-7

3-8

Bellcrank 2-18, 2-20

Bipolar sjgnals 2-30

Bit ring counter 2-45

Blank slots 2-14E

Blanking period 2-14E, 2-15
Boost voltage 2-12

Brightness limiter 2-8

Buffer 1-33

Buffer parity check -read operation 4-53
Buffer parity control circuit 2-47
Buffer slot layout 2-31, 2-33
Buffer storage capacity 2-14E
BusIn 1-17

Bus Out 1-14, 3-1

Busy latches 2-118, 3-3

Busy trigger 2-113

CAN 4-4
Cancel 4-4
Cancel latch 2-113
Case change check 2-150
Case change not required 2-152
Case change required 2-152
Case Set latch 2-159
Cathode-ray tube:
Aquadag coating 2-3
Beam focusing 2-4
Centering rings 2-5
Coil currents and raster relationship 2-5
Correction magnets 2-5
Deflection yoke assembly 2-5
Description 2-3
Electrode potentials 2-7
Electron gun 2-4
Raster 2-5
Screen 2-6
Tilting 2-5
CBR control 2-76
CE panel 1-3, 6-1
Cell 2-80
Centering rings 2-5
Channel 1-33
Channel adapter 1-8, 2-112
Channel adapter interface:
Address In  1-19, 2-118
Address Cut 1-18
Addressing 1-21
BusIn 1-17
Bus Cut 1-14
Busy latches 2-118
Channel-initiated sequences 2-133, 3-1
Channel-originated address 2-125
Channel request 2-117
Character formats 2-132
Character register 2-132
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Character register control 2-131 Stop latch 2-119

Check character 2-133 Suppress Out 1-20

Clock Out 1-20 Test I/O command 1-25

Code converter 2-132 Write DS Buffer Storage command 1-22
Command chaining 2-121 Write DS Line Address command 1-23
Command decode 2-126 Write 1053 Buffer Storage command 1-22
Command operation 1-21 Channel adapter operational sequences:
Command Out 1-19 Control unit busy 2-140, 3-3

Command out tag 3-1 Data transfer 2-141, 3-3

Command to Busy Device 3-2 Erase 2-138, 3-2

Commands 1-21, 1-22 No operation 2-138, 3-2

Control latches 2-116 Sense 2-137, 3-1

Control unit addressing 2-125 Sense transfer 2-143, 3-4
Control-unit-initiated sequences 3-1 Stack status 2-146, 3-5

Control unit-originated address 2-126 Status transfer 2-145, 3-4

Control unit request 2-117 ) Stop 2-146, 3-5

Control unit request latch 3-1 Channel-originated address 2-125

Device addréssing 2-125 Channel request 2-117

Device busy 2-118, 3-3 Channel request latch 3-4

Disconnect 2-122 Channel response - EOT character 4-43
Erase DS Buffer Storage command 1-25 Channel response - ETX character 4-41
Hold Out 1-18, 3-1 Channel response - LRC character 4-43
Hold Select 2-122 Channel response - STX character 4-35
Inhibit Attention latch 2-122 Channel response - STX to read end sequence 4-57
Interface busy 2-118 Channel response - text character 4-38
Interleave read 1-25 Channel sequences and responses:

1/O request 2-131 ACK 4-18

Local-Remote latch 2-119 EOT 4-19

Manual address 2-126 ETX 4-18

Metering In  1-21 NAK 4-18

Metering OQut 1-21 SOH 4-19

New Line symbol 2-133 STX 4-18

No Op command 1-25, 3-1 2701 line timeout 4-19

Operational In 1-19 Character codes C-1

Operational In latch 2-117, 3-1 Character codes and displayable symbols:
Operational Out 1-17 Displayable symbols 1-28

Out tag delays 2-115 EBCDIC code 1-29

Printer address 2-126 Internal 2848 six-bit BCD code 1-30
Read DS MI command 1-23 Keyboard code 1-30

Read Full DS Buffer command 1-25 1053 Printer code 1-31, 1-32
Remember End latch 2-119 Character display column ring counter 2-52
Request In 1-18 Character formats (local interface) 2-132
Reset circuits 2-122 Character Gate latch 2-113

SelectIn 1-19° Character generator:

Select Out 1-18, 3-1 Binary data outputs 2-84

Sense command 1-25 Cell selection 2-81

Sense register 2-129 Core plane 2-81

Service In 1-20, 2-119 Modification C-1

Service Out 1-20, 3-1 Read control 2-84

Service Out delayed 2-116 Read winding connection and operation 2-82
Service request 2-117 Sense winding connection and operation 2-82
Short Read DS MI command 1-24 Write control 2-84

Stack Status latch 2-119 Character generator read gate generation 2-62
Start symbol 2-132 - Character register:

Status In  1-19, 2-118, 3-1 Control mode operation 4-23

Status register 2-129, 3-1 : Read operation 4-23

Status request 2-117 ) Write operation 4-23
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Character register control 2-131
Character register reset 2-133
Character space control signal 2-8
Character spacing potentiometer 2-8
Character width and spacing 2-8
Check character 2-133
Clock circuits 2-40
Clock Out 1-20
Code conversion 2-80
Code Conversion latch 2-85, 2-113
Code converter (local interface) 2-132
Code Translate Read latch 2-113
Code translate Write latch 2-113
Code translator (see Character generator)
Codes:
Displayable symbols 1-28
EBCDIC 1-29
Internal 2848 six-bit BCD 1-30, 1-31
Keyboard 1-30
1053 Printer 1-31, 1-32
Column 1-32
Column storage and compare 2-92
Command chaining 2-121
Command Chaining latch 2-121
Command controls:
Read 4-30
Write 4-30
Command decode 2-126
Command decoder 4-24
Command operation, channel adapter 1-21
Command out 1-19
Commands, channel adapter:
Erase DS Buffer Storage 1-25
Interleave read 1-25
No operation 1-25
Read DS Manual Input 1-23
Read Full DS Buffer 1-25
Sense 1-25
Short Read DS MI  1-25
Test1/O 1-25
Write DS Buffer Storage 1-22
Write DS Line Address 1-23
Write 1053 Buffer Storage 1-22
Commands (remote):
Erase/Write Addressed DS 4-13
General Poll 4-10
Printer Request Condition 4-14
Read Addressed Full DS Buffer 4-10
Specific Poll to 2260 Display Station 4-7, 4-46
Specific Poll to 1053 Printer 4-8
Write Addressed DS 4-12
Write DS Line Address 4-15
Write Printer 4-13, 4-43
Common buffer register 2-74
Common buffer register inputs:
Delay line 2-76
End of message 2-76
Interface 2-76
Keyboard 2-76

Form Y27-2046-2, -3
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Reset 2-76

Sense amplifier 2-76
Common buffer register outputs 2-76
Communication control characters 4-4
Compare 2-97
Compare logic 2-86
Composite video signal 2-1
Condition Status Request signal 2-120
Control key functions 1-6, 6-2
Control latches 2-112
Control latches (local interface) 2-116
Control mode of operation 4-4
Control triggers 2-112
Control unit addressing 2-125
Control unit busy 2-140, 3-3
Control-unit-initiated sequences 3-3, 3-1
Control-unit-originated address 2-126
Control unit request 2-117
Correction magnets 2-5
Counter storage control 2-86
CRT filament voltage 2-7
CRT optical axis adjustment 2-6
Cursor 1-33, 3-8, 6-2, 6-6

Damper circuit 2-12
Data Adapter Unit 4-2
Data gating:

BCD 2-35

Video 2-35
Data Set Adapter 9012 4-2
Data Set Adapter 9013 4-2
Data sets 4-2
Data transfer 3-3
Data transfer, local 2-141
Data transfer, remote 4-45

DC power supplies 5-4, 5-9

DC response - ETX character 4-53
DC response - LRC character 4-53
DC response - STX character 4-46
DC response - text character 4-51

DC response - 2260 DS address 4-48
Definitions 1-31, 1-33
Deflection yoke assembly 2-5
Delay line:

Bit organization 2-30

Buffer slot layout 2-31

Definition 1-33

Description 2-29

Operation 2-29
Delay line A 2-30
Delay line B 2-30
Delay line controls 2-35
Delay line (printer adapter) 2-150
Delay line readout-read 4-51
Delay line readout-write operation 4-41
Delay line (remote) 4-29
Delay line theory 2-29

Description 2-29

Operation 2-29
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Deserializer 2-73
Deserializer and output register transfer - read 4-51
Deserializer and output register transfer - write 4-41
Deserializer register 4-21
Deserializer (remote) 4-29
Destructive cursor 1-33, 3-8, 6-6
Detection of TIC 2-57
Device addressing 2-125
Device busy 2-118
Device End 3-1
Device end latch 3-5
Diode-coupled 3-way AND circuit, type FZK B-1
Disconnect and reset circuits 2-122
Display adapter:
BCD data gating 2-35, 2-37
Buffer 2-27
Buffer slot layout 2-31
Delay line bit organization 2-30
Delay line controls 2-35, 2-37
Delay line module 2-29, 2-30, 2-31
Delay line theory:
Desoription 2-29
Operation 2-29
Display period 2-32
Keyboard controls 2-36
Keyboard operation 2-36
Keyboard priority 2-36
Latching driver 2-29
Length of delay line 2-28
Slot 2-31
Timing 2-32, 2-39
Video data gating 2-35
Display addressing 2-62
Display compare 2-97
Display Compare latch 2-97
Display complex:
Block diagram analysis 1-8, 1-9
Common 1-11
Control and timing 1-15
Display station 1-17, 2-2
1053 Printer adapter 1-12
Display control:
Block diagram 2-28, 1-8
Channel adapter 2-112, 1-8
Character generator 2-80
Common buffer register 2-74
Deserializer 2-73
Display adapter 2-29
Display addressing 2-62
Keyboard command decode 2-103
Nondestructive cursor generation 2-101
Parity control 2-106
Position storage and compare logic 2-86
Printer adapter 2-147
Serializer 2-69
TIC sample decoder 2-57
Timing clock circuits 2-40
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Video buffer selection 2-98
Write A and Write B latches 2-65
Write line address 2-102
Display Control Model 1 1-2, 2-1
Display Control Model 2 1-2, 2-1
Display Control Model 3 1-2, 2-1
Display control modes of operation (remote):
Control mode 4-4
Text mode 4-4
Display control sequences and responses:

ACK 4-18

CAN 4-17

EOT 4-18

ETX 4-17

NAK 4-18

No response 4-18

STX 4-17
Display control status 4-5
Display Cursor latch 2-102
Display group decoder 2-63
Display of NDC 2-101
Display quadrant 2-29
Display regeneration 2-35
Display Select latch 2-111
Display station 2-1
Display station description 1-3
Display station block diagram 2-2

Display station electronics for newer level circuit boards

2-14C (Fig. 2-7B)

Display station electronics for older level circuit boards:

Damper circuit 2-12
Electrical schematic 2-9
High voltage rectifier 2-12
Horizontal multivibrator 2-8
Sync clipper 2-7

Vertical multivibrator 2-11
Vertical output circuit 2-12
Vertical phase detector 2-11
Video amplifier 2-7

Display station electronics for tube adapter circuit boards

2-14A (Fig. 2-7A)
Display station power supplies:
“~+134vdc supply 2-13
-84vdc supply 2-14
+48vdc supply 2-14
Display station power transformer 2-12
Display station timing:
Horizontal sweep timing 2-17
Organization of basic delay line slot 2-14E
Schematic 2-15
Vertical sweep timing 2-17
Display station types 2-1
Displayable symbols 1-28
Dot pattern 2-5
Down command 2-104
Duo diode 2-11

2-13,
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EBCDIC code 1-29

Electrode potentials of CRT 2-7
Electron beam 2-4

Electron gun 2-4

Electronic lens 2-4

End-of-slot time 2-49

End of text 4-4

End of transmission 4-4

End Op Reset signal 2-57

End Operation latch 2-113
Enter key 2-63, 3-3, 3-10
EOM 1-33, 2-79, 3-12

EOM (printer) 2-152, 3-6

EOT 4-4

Epoxy resin  2-3

Equilize latch 2-113

Erase 2-138

Erase command 2-104, 3-11
Erase DS Buffer Storage Command 1-24
Erase key 3-11

Erase operation 2-66, 2-69
ETX 4-4

Even check 1-33

Even display 1-33

Even-Odd Display and late triggers 2-47
Even Odd Display trigger 2-113
Even TIC 2-60, 2-102

50-cycle power system:
Emergency power off 5-8
Fault condition operation 5-8
Overtemperature conditions 5-9
Power off - local 5-8
Power off - remote 5-8
Power on - local 5-8
Power on - remote 5-8
Reset of PK1 overload contacts 5-9
Thermal circuit reset 5-9
50-cycle power transformer (display station) 2-13
Filament supply voltage 2-13, 2-14
Filament voltage for V5 2-12
First accelerating anode 2-4
Fluorescence 2-6
Flyback transformer 2-11, 2-12
Focus anode 2-4
Focus anode potentials 2-5
4-mc oscillator 2-40
Frame 1-33
Free-running multivibrator 2-11
French keyboard C-1
Frequency divider 2-45
Fringe-fields 2-5
Function decoder 2-151

Generation of raster 2-5
Geometric distortion 2-5
German keyboard C-1
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Grid G1  2-3
Grid G2 2-3
Grid G3 2-3
Grid G4 2-3
Grid G5 2-3

Half-wave rectifier 2-14

High-order selection 2-81

High-speed scan 2-5

High-voltage rectifier 2-12
High-voltage supply filter capacitor 2-6
Hold Out 1-18, 3-1

Hold select circuits 2-122

Horizontal blanking 2-52

Horizontal Blanking latch 2-113
Horizontal hold control 2-8

Horizontal linearity control 2-8
Horizontal multivibrator 2-8

Horizontal multivibrator output adjustment 2-11
Horizontal size control 2-8

Horizontal sweep synchronization 2-11
Horizontal sync 1-33

IBM 2701 Data Adapter Unit 4-2
Inhibit Attention latch 2-121

Initial adapter response 4-45

Input operation (printer adapter) 2-151
Interface busy 2-118, 3-1

Interface disconnect sequence 1-26
Interface Selected trigger 2-113
Interface write operation 2-69
Integrator Card A, Type FYM B-1
Integrator Card B, Type FYN B-1
Internal 2848 six-bit BCD code 1-30, 1-31
I/O request 2-131

Isolation feature 2-124

Keyboard:
Alphanumeric 1-6, 1-7, 2-19, 3-6, 6-1
Control key function 1-6, 6-1
Description 2-18
French C-1
German C-1
Keyboard changes C-1
Mechanics 2-18
Numeric 1-6, 1-7, 6-1
United Kingdom C-2
Keyboard code 1-30
Keyboard command decode 2-103
Keyboard command latches:
Advance 2-113
Backspace 2-113
Down 2-114
Enter 2-113
Erase 2-113
Start 2-113
Up 2-113
Keyboard commands 2-103
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Keyboard controls 2-36

Keyboard data bit conversion and gating 2-40
Keyboard electronics 2-25

Keyboard interlocks 2-24

Keyboard latch 2-18

Keyboard operations 2-36, 3-6

Keyboard print operation (printer adapter) 2-151
Keyboard priority 2-36, 3-6

Keyboard request for service 2-63

Keyboard restoring components 2-24
Keyboard write operation 2-66

Keystem contacts 2-24

Language features C-1
Latch (keyboard) 2-18
Latch pull bar 2-18
Late pulses 2-47
Left bail assembly 2-18
Left display ~ 2-52
Left/right storage 2-97
Left/Right Storage trigger 2-94
Length of delay line:
Common 2-29
Printer 2-150
Remote 4-29
LF 4-4
Line 1-33
Line address command decode 2-102
Line address decoder operation 2-102
Line Change latch 2-114
Line counter 2-52
Line counter storage and compare 2-94
Line Feed 4-4
Line Search latch 2-114
Line 16 1-33
Line 16 Seek latch 2-114
Local adapter 1-8

Local interface (see Channel Adapter or Local Adapter)

Local-Remote latch 2-119
Low-frequency filter 2-11
Low-order selection 2-81
Low=-speed scan 2-5

Lower segment 2-50, 1-34
LRC register 4-25

Machine characteristics A-1

Magnetostrictive line 2-29

Manual address 2-126

Manual input keyboard:
Description 2-18
IMustrations 2-19, 2-20, 2-21
Mechanics 2-18

Matrix 2-80

Maximum display adapters 2-29

Memory cell 2-81

Metering In  1-21

Metering Out 1-21
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Model 1 Display Control 1-2
Model 2 Display Control 1-2, 3-1
Model 3 Display Control 1-2, 3-1
Model summary 1-3
Multivibrator:

Horizontal 2-8

Vertical 2-11

NAK 4-4

Negative acknowledge 4-4

New line 1-34

New line decode 2-79

New line key 3-7

New Line latch 2-114

New Line Pause latch 2-114
New Line symbol 2-133

9-bit ring counter (printer) 2-148

Nondestructive cursor 1-33, 2-101, 3-8, 6-2

Nonreturn-to-Zero mode 2-29
Nonselected status 4-5 °~

No Op command 1-25

No operation 2-138

Not Acknowledge 4-4

Numeric keyboard 1-6, 1-7, 6-2

Odd check 1-34

QOdd Cursor latch 2-102
Odd display 1-34

Odd TIC 2-60, 2-102
1.2-kec clock 4-21
Operational In 1-19

Operational In latch 2-117, 3-1, 3-3

Operational Cut 1-17
Operator controls 1-3
Operator indicators 1-3
Operator's panel 6-1
Optical axis adjustment 2-5
Oscillator 2-43

Out tag delays 2-115
Qutput register 4-29

Qutput register to character register transfer

Overlap pulses 2-47

Overtemperature conditions (50 cycles) 5-9
Overtemperature conditions (60 cycles) 5-4

P number 2-6
Parity and TIC relationships 2-106
Parity assignment:

Even display 2-106

Odd display 2-106

Parity assignment (printer adapter) 2-150

Parity assignment (remote) 4-27
Parity check 2-108

Parity acheck, buffer - read operation 4-53

Parity check during:
Print from 2260 to 1053 2-106
Read 2-106

4-51



Read Buffer command 2-106
Write 4-27
Parity check even 2-14, 2-108
Parity check odd 2-14, 2-108
Parity check (printer adapter) 2-150
Parity check (remote) 4-27
Parity control 22106
Parity Error signal 2-106
Parity read gate control 2-109
Parity update 2-106, 2-108
Parity write control 2-108
Permutation 2-18
Permutation bar 2-18
Persistence 2-6
P4 screen 2-7
Phase comparator 2-11
Phase detector 2-11
Phosphor 2-6
Phosphorescence 2-6
Pin cushioning 2-5
Position storage and compare logic:
Column storage and compare 2-92
Counter storage and control 2-86
Display compare 2-97
General 2-86
Left/right storage 2-97
Line counter storage and compare 2-94
Segment storage and compare 2-92
Potentials of focus anode 2-5
Power control sequences (S0 cycles) 5-8
Power control sequences (60 cycles) 5-1
Print Command latch 2-114
Print cycle with EOM and Chk Chac latch on 2-159
Print cycle with EOM set and Chk Chac latch off 2-159
Print cycle with no parity check 2-159
Print in buffer 1 2-159
Print in buffer 2 2-149
Print key 3-11
Print out buffer 2-151
Print Rd signal 2-111
Printer adapter:
Block diagram 2-149
Case change check 2-150
Case change not required 2-150
Case change required 2-152
Delay line 2-150
EOM 2-152
Function decoder 2-151
Input operation 2-151
Keyboard print operation 2-151
Parity assignment 2-150
Parity check 2-150
Print cycle and no parity check 2-159
Print cycle with EOM and Chk Chac latch on 2-159
Print cycle with EOM set and Chk Chac latch off 2-159
Print in buffer 1 2-149
Print in buffer 2 2-149
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Print out buffer 2-151
Ring counter 2-148 -
Write 1053 buffer storage 2-159
Printer adapter controls 2-111
Printer address 2-126
Printer busy 4-46
Printer controls 4-29
Printer Pause latch 2-114
Printer print element C-1
Printer ready and not busy 4-45
Priority chain 2-36
P39 screen 2-6

Ramp voltage 2-8

Raster 2-5

Raster barreling 2-5

Raster pin cushioning 2-5
Reactive energy 2-12

Read DS MI command 1-23
Read Full DS Buffer command 1-25
Read gate generation 2-62
Read Gate signal 2-85
Read mark (remote) 4-28
Read Started trigger 2-114
Receive status 4-5
Rectification 2-12

Reed Relay, Type FYF B-3

Reed Relay, Type YPM B-3
Regeneration 2-35

Remember End latch 2-119

Remote adapter data flow:
Read operation 4-21
Write operation 4-19

Remote interface adapter:
ACK 4-18
Adapter data flow 4-19
Address register 4-23
Address sequence 4-45
Address sequence - read 4-46
Addressing sequence 4-5
Addressing sequence - write operation 4-30
ASCII code set 4-2
ASCII command coder 4-24
ASCII command decoder 4-24
ASCII communication control characters 4-4
Buffer parity check - read operation 4-53
CAN 4-17
Channel response - EOT character 4-43
Channel response - ETX character 4-41
Channel response - LRC character 4-43
Channel response - STX character 4-35
Channel response - STX to read end sequence 4-57
Channel response - text character 4-38
Channel sequences and responses 4-18
Character register 4-22
Command decoder 4-24
Command - Specific Poll to 2260 DS  4-46
Command - Write Printer 4-45
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Commands and command operation 4-6
Control mode 4-4

Data sets 4-2

Data transfer 4-46

DC response - ETX character 4-53

DC response - LRC character 4-53

DC response - STX character 4-46

DC response - text character 4-51

DC response - 2260 DS address 4-48
Delay line 4-28

Delay line readout - read operation 4-51
Delay line readout - write operation 4-41
Deserializer 4-28

Deserializer and output register transfer - read operation 4-51
Deserializer and output register transfer - write operation 4-41

EOT 4-18, 4-19

Erase/write addressed DS 4-13

ETX 4-17, 4-18

General poll 4-10

IBM 2701 Data Adapter Unit 4-2

Initial adapter response 4-45

LRC register 4-25

NAK 4-18

Nonselected status 4-5

No response 4-18

1.2-ke clock 4-21

Output register 4-28

Qutput register to character register transfer 4-51
Parity check and assignment 4-26
Printer busy 4-46

Printer controls 4-29

Printer request condition 4-14

Read Addressed Full DS Buffer 4-10
Read and read command controls 4-29
Read operation 4-21

Receive status 4~5

Remote interface response ~ ACK character 4-34
Ring counter 4-21

Selected status 4-5

Serdes control 4-21

Serializer 4-26

Serializer - deserializer register 4-21
7-to-6-bit code converter 4-26

SOH 4-19

Special Serdes outputs 4-22

Specific poll to a display station 4-6
Specific poll to the 1053 Printer 4-8
STX 4-17, 4-18

Text mode 4~4

Transmit status 4-5

2848 Display Control modes of operation 4-4
2848 Display Control sequences and responses 4-17
2848 Display Control status 4-5

2701 line time out 4-19

Write addressed DS 4-12

Write and write command controls 4-29
Write DS line address 4-15
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Write operation 4-19
Write printer 4-13
Remote interface response - ACK character
Request In  1-18
Reset controls 2-57
Reset latch 2-114
Restoring magnets 2-24
Retrace 1-34
Retrace segment 1-34
Retrace time 2-50
Right bail assembly 2-18
Right storage 2-97
Ring counter (printer adapter) 2-148
Ring counter (remote) 4-21
Row 1-34
Row counter 2-50
Row counter storage and compare 2-92

Save line counter signal 2-94
Scan line 1-33
Screen 2-6
Screen phosphors 2-6
Second accelerating anode 2-3
Segment counter 250
Segment storage and compare 2-92
Select In  1-19
Select Out 1-18, 3-1
Selected status 4-5
Selection matrix 2-81
Selective reset sequence:

Read operation 1-26

Write operation 1-26
Sense 2-137
Sense byte 1-27
Sense command 1-25
Sense gate type FYZ B-2
Sense latch 3-4
Sense read 2-81
Sense register 2-129
Sense transfer 2-143, 3-4
Sequence and response summary 4-16
Serdes:

Data inputs 4-22

Data outputs 4-22

Special Serdes outputs 4-22
Serdes control 4-21
Serializer 2-69
Serializer (remote) 4-21, 4-27
Service In 2-119, 1-20
Service Out 1-20
Service out delayed 2-116
Service request 2-117
Service request latch 3-2
Set EOM 2-79
Set Write level 3-6
7+<to-6 bit converter 4-27
Short control unit busy sequence 1-27

4-34



60-cycle power system:
Emergency power off 5-4
Fault condition operation 5-4
Overtemperature conditions 5-4
Power off - local 5-4
Power off - remote 5-1
Power on - local 5-1
Power on - remote 5-1
60-cycle power transformer (display station) 2-13
Slanted display 2-5
Slivering 2-47
Slot 1-34, 2-14, 2-31
Slot parity 1-34
Slot relationships 2-32
Slot 16 2-32
SCH 4-4
SOM 1-34, 3-8
SOM decode 2-79
SOM Hold latch 2-114
SOM Search latch 2-114, 3-9
Spacing between characters 2-8
Special circuits B-1
Special features 1-3, 1-4, 1-6
Special sequences 3-5
Special terms and definitions 1-31, 1-32
Square wave oscillator 2-43
Stack status 2-146, 3-5
Stack Status latch 2-119, 3-5
Start key 3-8
Start latch 2-104
Start of heading 4-4
Start of text 4-4
Start symbol 2-133, 3-9
Status byte 1-27, 3-4, 3-1
Status In 2-118, 1-19, 3-1
Status register 2-129
Status transfer 2-145, 3-4
Stop 3-5
Stop latch 2-119, 3-5
Stop sequence 1-26, 2-146, 3-5
Strobe 2-18
Strobe contacts 2-18
STX 4-4
Supplementary filter capacitor 2-6
Suppress OQut  1-20
Sync clipper 2-8
Sync generator 2-54
Sync latch 2-56, 2-114
Sync pulses:
Horizontal sync generation 2-56
Vertical sync generation 2-54
Sync pulse widths 2-56
System Reset sequence 1-26

1053 Printer code 1-31, 1-32
1053 Printer controls 4-29
Terms and definitions 1-31, 1-33

Form Y27-2046-2, -3
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Test [/O command- 1-25, 3-2

Text mode of operation 4-4

TIC 1-34

TIC and parity relationships 2-106

TIC bit position 2-57

TIC Found latch 2-65, 2-114

TIC sample decoder 2-57

TIC sample levels 2-62

TIC sample times 2-58, 1-34

TIC sense level 2-57

TIC Search latch 2-115, 3-9

TIC write operation 2-69

Tilting 2-5

Timing and clock circuits: 2-40
A and B delay pulse circuit 2-43
Bit ring counter 2-45
Buffer parity control circuit 2-47
Character display column ring counter 2-52
Even-odd display trigger 2-47
Line counter 2-52
Oscillator 2-43
Segment counter 2-50
Sync generator 2-54
Reset controls 2-57
Row counter 2-50

TP1 pulses 2-43

TP2 pulses 2-43

Transducer 2-1

Transmit status 4-5

Unblanking 2-7

United Kingdom keyboard C-2
Up and Down key 3-7

Upper segment 2-50, 1-34
Upper segment time 1-34

Vertical hold potentiometer 2-12
Vertical multivibrator 2-11
Vertical multivibrator frequency 2-12
Vertical output circuit 2-12
Vertical phase detector 2-11
Vertical scan 2-12

Vertical size control 2-12
Vertical sync 1-34

VS5 filament voltage 2-12

Video amplifier 2-7

Video buffer selection 2-98

Video clipping 2-8

Video data gating 2-35

Video Mixer Type EFY B-1

Video readout 2-32

Video signal termination 2-7
V2-V4 and BCD relationships 2-32

Width of characters 2-8

Windings:
High-order 2-81
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Low-order 2-81 Write line address 2-102

Read 2-82 Write odd TIC 2-73
Sense 2-82 Write operation addressing sequence (remote) 4-30
Write A and Write B latches 2-65, 3-7 Write 1053 buffer storage 2-159
Write A latch 2-115 Write 1053 Buffer Storage command 1-22
Write B latch 2-115 Write TIC operation 2-73
Write data operation 2-70 Wrt Char latch 2-115
Write DS Buffer Storage command 1-22 Wrt EOM latch 2-111, 2-115
Write DS Line Address command 1-23, 2-102 Wrt SOM latch 2-115
Write Printer command - remote 4-45 Wit TIC latch 2-115, 3-7
Write EOM (NDC only) 2-69 Wrt zero latch 2-115

Write even TIC 2-73
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READER’'S COMMENT FORM

2260 Display Station, Models 1 and 2
2848 Display Control, Models 1, 2, and 3
(Serial No. 60,000 Series)

e How did you use this publication?

As a reference source
As a classroom text

aod

..................

® Based on your own experience, rate this publication . . .

As a reference source:

Very Good Fair Poor Very
Good Poor

Asatext:

® What is your occupation? ...

o We would appreciate your other comments; please give specific page and line references
where appropriate. If you wish a reply, be sure to include your name and address.

e Thank you for your cooperation. No postage necessary if mailed in the U.S.A.

Y 27-2046-3
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YOUR COMMENTS PLEASE...

Your answers to the questions on the back of this form, together with your comments, will

help us produce better publications for your use. Each reply will be carefully reviewed by

the persons responsible for writing and publishing this material. All comments and sugges-

tions become the property of IBM.

Please note: Requests for copies of publications and for assistance in utilizing your IBM sys-

tem should be directed to your IBM representative or to the IBM sales office serving your

locality.
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IBM

2260 Display Station

FE Supplement System/Unit 2848 Display Control
Re: Form No. Y27-2046-2,
This Supplement No. Y27-2190
Date March 8, 1968

Previous Supplement Nos. Y27-2165-0
Y27-2171

This supplement to the 2260 Display Station 2848 Display Control FETOM (Form Nos.
Y27-2046-2 and -3) affects the 2260 section of Chapter 2 as follows: '

1. Adds a description of a more recently manufactured circuit board.

2. Adds a description of older level circuit boards fitted with tube adapters.

3. Revises the keyboard electronics diagram. .

This supplement affects two editions of the 2260 Display Station 2848 Display Control
FETOM: Form Y27-2046-2, the basic manual which has been updated by two
supplements; and Form Y27-2046-3,. a reprint of the basic manual and which incorporates
the two supplements made to the basic manual. To incorporate the revised pages,
follow the page replacement procedure listed below regardless of whether a -2 or -3
manual is being updated:

1. Replace pages i through vi with new pages supplied.

Replace pages 2-1 through 2-14 with new pages supplied.

. Add pages 2-14A through 2-14E after page 2-14.

Replace pages 2-15, 2-16, 2-25, and 2-26 with new pages supplied.
Replace pages X-1 through X-10 with new pages provided.

G W N

File this letter at the back of the publication. It will then serve as a record of the
changes received and incorporated. ' )

International Business Machines Corp., Product Publications Dept., Neighborhood Road, Kingston, N.Y. 12401

PRINTED IN U.S.A.
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