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Introduction & Operation

B249 DATA TRANSMISSION CONTROL UNIT - GENERAL DESCRIPTION

The B249 DTCU is required when:
1. More than one B487 DTTU is used on a single Processing System,

2., Intermixing existing Terminal Units with the B487 DTTU (B481,
B483, B484 & B486).

3. Code translation from the character representation of the Remote
device to that used by the Processing System is to be accomp-
lished Hardware-wise rather than Programmatically.

|
Up to 15 B487 Data Transmission Terminal Units can be accommodated on
a B5500 through the B249 Data Transmission Control Unit. The maximum
number of B487 DTTUs on a B300 is four. Refer to Figure I-1,

-
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DATA COMMUNICATIONS CONFIGURATION
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All presently existing Data Communication Terminal Units can be connec-
ted to the B300 or B5500 through the B249 DTCU, either singularly or

in comblnatlon with B487 DTTUs ‘Specifically, the following Terminal
Units can be attached to a B249 DTCUY,

B487 Data Transm1531on Termlnal Unit
B481 Teletype Terminal Unit <
B483 Typewriter Termi{nal Unit
B484 TWX Terminal Unit

B486 Central Terminal Unit

- Inquiry Type Terminals

When intermixing Inquiry Terminal Units with the B487 DTTUs on the
B300, the maximum number of B487s is three (3), while accomodating up
to 12 Inquiry Terminals. Up to 15 Terminal Unlts, independent of type,
can be handled on a B5500,

Because the Code Translator which translates BCL to ASCII or Baudot
and vice versa is contained in the B249 DTCU the code translation must
be accomplished Programmatically when the B249 DTCU is not used,

The Transfer and Translate Command of the B300 aids in the programmatic
translation of codes, but the fastest and most efficient method to pro-

vide this translatlon is by means of the B249 Data Transmission Control
Unit,

The B249 DTCU occupies one standard rack or gate and can be mounted in
the A Rack or E Rack position of a B450 or B452 Cabinet.

Any exchange of information between the Processing System and a Remote
device (or vice versa) is routed through the DTCU,

The DTCU notifies the Processing System whenever a DTTU is in an Inter-
rupt State by Scanning until that DTTU which contains an Interrupt is
located, When the Processing System responds to the Interrupt with a
Passive Interrogate, the DTCU supplies the Terminal Unit number to the
System and initiates a DTTU Cycle which informs the Processing System
as to the Status and Number of the Buffer being Interrogated,

During System Activity (Read/Write), the DTCU acts as a Buffer and
Translator between the DTTU and the Processing System,

During a Read operation, the DTCU accepts a character at a time from
the System, translates to the ASCII or Baudot and relays the character
to the DTTU where 1t is stored in Buffer Memory

When communlcatlng with a Buffer serv1ced by an Adapter that is receiv-
ing BCL code, the Translator is by-passed,

PHYSICAL DESCRIPTION

The DTCU (B249) occupies the A and B Panels of one gate (see Figure 1-2),



Burroughs - B249 Data Transmission Technical Manual Sec, 1 Page 3

Introduction & Operation

’

*A' OR Yg”’ GATE

MAINTENANCE PANEL

HINGE
SIDE A B

PANEL PANEL

ADDITIONAL ADAPTERS

FIGURE I-2
DTCU PANEL LAYOUT

A maximum of one (1) DTCU can be used with the B300/B5500 System,

The DTCU can be mounted on either the A or E Rack positions of a B450
or B452 (B5500 type) Cabinet, Power consumption and heat dissipation
per DTCU are as follows:

BTU - 250
KVA - ,075

GLOSSARY - DTCU & SYSTEM

ABCL-~SYS -~ Abnormal Condition Level

Sent to Processor during the Sync Operation of a Read or
Write Command, Used only with the B300 Processor,

B5KL - B5500 Identification Level

When true, indicates DTC is connected to a B5500 System,
This line is ground when DTC is connected to a B300 Proces-
sor,

NOTE

The term B5KL in the DTC is SIDL
(System Identification Level) at
the Processor end of the cable.

IFAL-SYS - Inquiry Final Address
When true, informs the Processing System that the Final

Printed in U.S. America- 9/15/66 For Form 1026259
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Address location of the designated Buffer is addressed,

INnL-SYS - Information Bits To System
When true, an INnL (n = 1, 2, 4, 8, A, B) signal denotes a
1-bit in the corresponding position of a Character Code is
sent to the System,
IRRL-SYS - Inquiry Read-Ready Level
When true, the Buffer Control word of the designated Adap-
ter indicates Read-Ready,
ISRL/-SYS - Inquiry System Ready Level
When false, indicates that the DTC is Ready. Power ON,
Remote State. '
ISYL/ - Initiate Sync Operation
When False, ISYL/ signifies that the System is beginning
the executlon of a Data Communication Instruction,
ITCL/-SYS - Inquiry Time for Character
When false, indicates that the DTC has received or is
ready to transfer an individual character to the Proces-
sing Systemn,
IWRL~SYS - Inquiry Write-Ready Level
When true, the Buffer Control word of the designated Adap-
ter indicates Write-Ready.
MVS8L - B300 M-Variant, 8-Bit
When true, indicates that the M-Variant 8-bit in the B300
is a "1", This condition indicates the following:

Interrogate Order - Buffer number on the OInL/ lines are

significant,

Read or Write Order - Ignore Group Mark code during In-
formation Transfer, Buffer number
on the OInlL/ lines are significant,

OInL/ - Qutput Information Bits
When false, an OInL (n =1, 2, 4, 8, A, B) signal denotes
a 1l-bit in the corresponding p051t10n of a Character Code
sent from the System. ‘

RINL/ - Read Information Level

When false, signifies that the Processing System is perform-
ing a Read Operation.

SCAL/-SYS - Scan In Progress - B300 Only
When false, indicates the DTC is performing internal oper-
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ations and is unable to react to a false ISYL/ signal,
When this condition exists, the B300 will hold the execut-
ion of the Interrogate Command,
SIIL/-SYS - Set Interrupt Level
When false, indicates that a Buffer requires attention of
the Processing System,
TUBL-SYS - Terminal Unit/Adapter Busy Level
When true, indicates the designated Adapter is in a Busy
State consisting of:
1. The Buffer Control Word Busy bit (DA2F) is ON,
or

2, The Buffer Control Word indicates the Buffer is In
Use by the Adapter, DB6F ON,

TURL/-SYS - Terminal/Adapter Ready Level
When false, indicates the following:

1. The Terminal Unit is Ready. Power ON, Remote State.

2, An Adapter is connected to the addressed Buffer and
the Not-Ready bit of the Buffer Control Word is OFF,

WIRL/ - Write Information Level

When false, signifies that the Processing System is per-
forming a Write Operation,

GLOSSARY - DATA TRANSMISSION TERMINAL UNIT & DTCU

DTTL/~-DTT - Data Transmission Terminal Level
This level is false when the DTCU designates a DTTU,

IFAL-DTT - Final Address Level From Terminal
When true, indicates that the Final Character of the Buffer
is being addressed, .

INnL-DTT -~ Input Information Level From Terminal

When true, an INnL (n =1, 2, 4, 8, A, B) signal denotes a
1-bit in the corresponding position of a Character Code is
being sent from the Terminal,

IRRL/-DTT - Inquiry Read-Ready Level From Terminal

When true, the Buffer Control Word of the designated Adap-
ter indicates Read-Ready.

Printed in U,S., America 9/15/66 For Form 1026259
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ISYL/-DTT - Initiate Sync Operation Level To Terminal
When false, signifies that the System is beginning the
execution of a Data Communication Instruction,

ITCL/-DTT - Terminal Character Time Level
When false, indicates that the DTTU has received or is
ready to transfer a character to the DTCU,

ITDL/-DTT - Terminal Designated Level
When false, an ITDL/-NN (01 thru 15) will be sent to the
Terminal Unit designated by the DTCU '"S" Register,

IWRL-DTT - Write-Ready Level From Terminal ‘
When true, the Buffer Control Word of the designated Adap-
ter indicates Write-Ready,

OInL/-DTT - Output Information Bits To Terminal
When false, an OInL (n =1, 2, 4, 8, A, B) signal denotes
a l-bit in a corresponding position of a Character Code is
sent to the Terminal,

RINL/~DTT - Read Inquiry Level To Terminal
When false, signifies that the Processing System is per-
forming a Read Operation,

SIIL/~-DTT - Set Interrupt Level From Terminal
When false, indicates that a Buffer requires attention of
the Processing System,

TSnL/-DTT - Translation Selection Bits From Terminal

When false, the Translation Selection Levels (n = 1, 2)
from the designated Terminal controls the type translation
performed by the DTCU,

TUBL-DTT Terminal Unit Busy Level From Terminal

When true, indicates the designated Terminal Buffer is
Busy because:

1, The Buffer Control Word Busy bit (DA2F) is ON,

2, The Buffer Control Word indicates the Buffer is In Use
. by Adapter, DB6F ON,
\\ [ |

Terminal Uniﬁ Ready Level

|
;|

TURL/-DTT

When false, indicates the following:
1., The Terminal Unit is Ready - Power ON, Remote State.

2., An Adapter is connected to the addressed Buffer and the
Not-Ready bit of the Buffer Control Word is OFF,
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WIRL/-DTT - Write Inquiry Reply To Terminal

When false, signifies that the Processing System is per-
forming a Write Operation,

Printed in U,S. America 9/15/66 For Form 1026259
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B5500 DATA COMMUNICATIONS INTERROGATE

The Interrogate operation makes available to the Processing System the
status of a specific Buffer (possible 16) within a specific DTTU (pos-
sible 15),

There are two types of Interrogate operations defined as follows:

1. ACTIVE -~ An Interrogate operation is considered Active if the
DTTU Number Field of the Descriptor D (36 — 39) is NON-
ZERO; that is, a specific DTTU and Buffer within that
DTTU is addressed by the System,

2, PASSIVE - An Interrogate operation is considered Passive if the
DTTU Number Field of the Descriptor D (36 — 39) is
ZERO, A Passive Interrogate is used to locate a Buffer
within a DTTU which has expressed the need for System
Attention by sending an Interrupt to Central Control,
In this case, both DTTU Number and Buffer Number are
supplied to the System by the DTTU and DTCU and will ap-
pear in the appropriate fields of the Result Descriptor,

All Interrogate Descriptors, whether Active or Passive, have D30F ON
and D24F OFF,

Figure 1I-1, B5500 Sync Interrogate, is a Block Diagram of actions
which occur in the I/0 Control, Data Transmission Control and Data
Transmission Terminal Unit during an Interrogate operation,

Figure II-2 illustrates the same actions in Timing Diagram form,

I/0 INITIATES INTERROGATE OPERATION

SC = 03 - CC = 05 . D40F/

Refer to Figures II-7 and II-§,

When a DTCU is used in conjunction with one or more DTTUs, the D40F
Pluggable Option is removed allowing I/0 Control to send both DTTU and
Buffer number since up to 15 DTTUs may be connected to one DTCU, Refer
to 1/0 I1I D.A., Schematic Page 63,04,37,0 for Pluggable Option,

aC = 05 - HOLF/

Transfer the DTTU number D (39 — 36) plus D40F (which will be a zero)
to OB(A — 1) and produce Sync Level (ISYL), The '"OB" Register now con-
tains the following information for the DTCU:

OB(8 — 1) = DTTU Number (1 — 15)

OBAF = Zero (DTCU is present)

OBBF = Zero

Printed in U.S5.America 1/15/67 For TForm 1026259
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o

1/0 Control will remain in SC = 5 until ITCL (I24D) Inquiry Time for
Character Level is generated by the DTCU, -

DTCU RESPONSE TO ISYL

Refer to Figure II-9, SCAN - Begin Sync (P = 0),

P=0.Q=0 . ISYL

With the DTCU in an Idle State (P = 0 - Q = 0) and the presence of
SYNC (ISYL) from I/0 Control, an A-Clock is produced which sets Q2F ON,
Note that if the Scan Cycle is in progress, it is terminated by System
Activity.

P=0.-Q=2+ 3 . ISYL

Another A-Clock is produced which loads the "A" Register (AQF « 1) with
the DTTU number from I/0 Control and fires ATDM., Note that the "A" and
"B" bit positions of the "A" Register are inhibited since the DTTU num-
ber is contained in the 1,2,4 and 8-bit positions only. The "S" Regis-
ter is also loaded with the DTTU number provided the number is NON-
ZERO, RESET SCAF, SET P = 4 and Q = 2,

P=4 . Q=2 . AQF . ISYL

Refer to Figure 11-10, Sync Cycle (P = 4 + 5 + 6).

With the DTTU number in the "A" Register (AQF), System Sync (ISYL) and
ATDM/; a B-Clock is produced,

The DTTU number is transferred from the "S" to the "B" Register, BQF is
turned ON to mark the "B" Register occupied, and BTDM is fired,

The B~Time Delay Multi (BTDM) signals I/0 Control that the DTTU number
has been received by the DTCU and is now being returned,

BTDM produces Inquiry Time for Character Level (ITCL) which results in
124D in 1/0 Control, ‘

I1/0 RESPONSE TO ITCL (I24D)

Inquiry'Time for Character Level-Not (ITCS/) is sent to Central Control
as a false level of 4us, duration, ITCS/ is switched in Central Control

~and arrives in I/0 as 124D and SETS SC = 4,

SC = 4 . I24S . EXNF/

Refer to Figure II-7, Data Communications I/0 Flows

1/0 Control remains in SC = 4 until ITCL goes false, During this period
of time, IB(P — 1) is loaded with the DTTU number from the DTCU,



Burroughs - B249 Data Transmission Technical Manual

Sec. 11 ‘Page 3’

Functional Detail

SC=3-PROD:-D40F/ ____35:_5;_01._Fi______ SC=4-EXNF/ SC=5+ HOLF SC=4+EXNF SC=6 SC= 14 SC=15
__________ _—— - —
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B5500 DATA COMMUNICATIONS INTERROGATE'

FIGURE II-1
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TCTL

CLOCK
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CONT. READ

ISYL/»

HOLD CONT.

WRITE
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FIGURE II-2
B5500 DATA COMMUNICATION INTERROGATE TIMING

IB(A — 1) which contains the DTTU number is transferred to D (35 — 31).
The Buffer number D(34 — 31) plus the Group Mark S3ignificance bit D35F,

is transferred to D{(40 — 36).,

Note that D35F is significant only dur-

ing System Read/Write and will be covered in that portion of System
Activity.

If the DTTU number is NON-ZERO, set OBBF to specify Active Interrogate,

If the DTTU number is ZERO, OBBF is left reset to specify Passive In-
terrogate,

Printed in U.S, America
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With I24S/ and EXNF/; turn HOLF ON, SET SC = 5, and send the Buffer
number to the DTCU,

SC = 5 . HOLF

Transfer the Buffer number D(39 — 36) plus the Group Mark Significance
bit (D35F) to OB(A — 1),

The "OB" Register now contains the following information:

OB(8 — 1) = Buffer Number

OBAF = Group Mark Significance bit (Not used for Interrogate)
OBBF = 1 Active Interrogate
OBBF = { Passive Interrogate

I/0 Control again supplies ISYL and waits in 8C = § for 124D from the
DTCU,

DTCU RECEIVES BUFFER NUMBER

P=4.QG=2. AQF/

Refer to Figure II-10, Sync Cycle (P =4 + 5 + 6).

An A-Clock is produced which loads the "A" Register with the Buffer
number, turns AQF ON, and fires ATDM,.

P=4.Q=0 . ATDM/

With the A-Time Delay period past, a B-Clock is produced which trans-
fers the Buffer number from "A" to "B'" Register, RESETS AQF and, if
the Terminal Unit is Ready (TURL), SETS BQF ON,

If BQF is ON, indicatin@ that the DTTU is Ready, an A-Clock is produced
which SETS Q = 1 and transfers the Buffer number to the Terminal Unlt
and the Interrogate operation proceeds,

If BQF is COFF, indicating that the DTTU is Not-Ready or Not Present,
SET Q = 3, turn AQF ON, and SET R1F ON to reflect a DTTU Not-Ready or
Not-Present condition, and terminate the Interrogate operation,

P=4.Gg=1

Refer to Figure II-10, Sync Cycle (P =4 + 5 + 6).

The DTCU supplies ISYL and waits for the DTTU to respond with the TCTL
(DTTU Character Time Level),
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DTTU RESPONSE TO ISYL

N=0 - (ISYS) - ITDS

When the ISYL/ level goes false, ISYS in the DTTU will go true and SET
the '"N" Register to 1 provided N = 0,

KCCS - AANS/ - NU = 1
Refer to Figure 1I-13,

If no Adapter requires attention, the DTTU samples the Information
sent by the DTCU to determine if an Active or Passive Interrogate is
being called for. This Information is now ocontained in ECS[6 => 1]
located in the DTTU. EC6S in particular, is sampled since it reflects
the numeric value of the Buffer Number Field of the initiating De-
scriptor, :

If EC65 is true, the Buffer number does NOT equal 0 and an Active In-
terrogate is begun by transferring ECnS[8 => 1] (Buffer number) to the
"SY" Register.

If EC65/ is true, the Buffer number equals 0 and a Passive Interrogate
is begun by transferring the "T" Register to the "8" Register. "T"
contains the number of the Buffer which requires System Attention,

This Buffer number will be returned to the System via the DTCU and will
appear in the Buffer Number Field of the Result Descriptor,

K=6.M=2 . NAF/

Refer to Figure II-14,

Read the contents of the Address Cell into the "D" Register, Had this
been a Read or Write operation, RIN3 or WINS would be true at this

time and the Group Mark Significance bit (AC5S8) would be sampled. How-
ever, for an Interrogate operation, no other action occurs except for
loading the "D" Register with the contents of the Address Cell and
setting K =5 . M = 0,

K=5.M=0

Refer to Figure II- 15,

The Address Cell which is now in the '"D" Register can either contain
Addressing Information or Control Information., If DB6F is ON, the '"D"
Register contains Address Information, If DB6F is OFF, the '"D" Regis-
ter contains Control Information,

If the contents of the Address Cell contains Address Information, DAL1F
=> DA4F are NOT sent to the DTCU. Instead, TUBL will be returned to
the DTCU along with the present "S'" Register setting (Buffer number)
and DB1F (ABC).

If the contents of the Address Cell contains Control Information, DALF

Printed in U.S. America 1/15/67 f For Form 1026259
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=> DA4F are sent to the DTCU (TURL/, TUBL, IRRL and IWRL) along with
the contents of the "S" Register (Buffer number).

Since the status of the Buffer being interrogated is present only in

the Control Word [DA1F => DA4F], the contents of these four bit posi-
tions are sent to the System only when DB6F is OFF,

If the Buffer is found to be Interrupt (DA6F), RESET N8F; and if this
is a Passive Interrogate, RESET DA6F, SET N2F to initiate a Scan Cy=
cle to determine if any other Buffer requires System Attention,
Generate TCTL and SET M = 2,

K=35.M=2

Write the contents of the "D" Register into the Address Cell location
and go to KCCS (Idle).

DTCU RESPONSE TO TCTL

P=4-Q=1- TCTL

Refer to}Figure II-10, Page 2 of 2,

The Terminal Character Time Level (TCTL) from the DTCU generates an
A-Clock which loads the "A'" Register with the Buffer number from the
DTTU and loads the "R" and "T" Registers with the Buffer status and
type of Translation required for this particular Buffer,

Fire ATDM and SET Q = 3,

P=4.0Q-=3

After ATDM has timed out, a B-Clock is generated which loads the '"B"
Register with the Buffer number (BQF «~ 1) and fires BTDM,

BTDM signals I/0 Control to accept the information from DTCU,

4 second B-Clock is produced whichki RESETS BQF to indicate that I/O has
taken the Information,

With BQF OFF, an A-Clock is generated which clears the DTCU and term-
inates the Sync Interrogate operation as far as the DTCU is concerned.

I/0 RESPONSE TO ITCL

Inquiry Time for Character Level-Not (ITCS/) is sent to Central Con-
trol as a false level of 4us. duration, ITCS/ is switched in Central
Control and arrives in I/0 as 124D which SETS SC = 4, Refer to Figure
I1-7,
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SC = 4 . I24S . EXNF

I/0 Control remains in SC = 4 for 4us, or, until ITCL goes false,
During this period of time, IB[P => 1] is loaded with Information from
the DTCU, '

IB[A => 1] which contains Buffer number plus type of Adapter Informa-
tion, is transferred to the Buffer Number Field of the Result Descrip-
tor D[35 => 31].

The DTTU Number Field which has been temporarily stored in D[35 => 31]
is transferred to its original bit position D[40 => 36]. When ITCL
goes false, I24S will again go true and, with EXNF ON, SETS SC = 6.

SC = 6

IBBF now contains the status of the Adapter Abnormal bit (ABC) and if
the Buffer was Abnormal during the Interrogate operation, EXNF is RE-
SET to remember this condition,

If an Abnormal Condition (ABC) was present during the Interrogate Op-
eration, the DTCU reply to the System would cause IBBF to be ON at

this time, IBBF ON at SC = 6 will cause EXNF to be RESET and D25F will
be SET in the Result Descriptor to reflect this condition,

The Character Counter is allowed to count from CC = 0 to CC = 4 during
which time the Result Descriptor will be formed to reflect the condit-
ion of the Buffer that was interrogated, :

CC = 1 - RESET D18F and SET D20F if the DTTU Buffer was Not-Ready.

CC = 3 - SET D20F if the DTTU Buffer was Busy.

SET D21F if an Interrogate found the DTTU Buffer Write-
Ready.

SET D24F if an Interrogate found the DTTU Buffer Read-Ready.
Exit to SC = 14 and store the Result Descriptor,

The Interrogate operation is completekat this point since the latest
Buffer conditions are now contained in the Result Descriptor.

B5500 DATA COMMUNICATIONS READ

All Read Descriptors have D30F OFF and D24F ON, Refer to Figure II-3,
B5500 Data Communications Read which is a Block Diagram of events
which occur in the I/0 Control, Data Transmission Control and Data
Transmission Terminal Unit during a Read operation,

Figure II-4, Read Transfer Timing Diagram, illustrates Information
Transfer after Sync has been accomplished,

Normal entry to the Data Communications Flow is made through the Stan-
dard Sequence Count Logics, Assume D16F and D18F are both ON, and the
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Functional Detail

Character Counter has been incremented to 5. Refer to Figures II-7 &
I1-8, Data Communications I/O0 Flows,

I/0 INITIATES READ OPERATION

SC =3 . CC =5 - D40F/

When a DTCU is used in conjunction with one or more DTTUs, the D40F
Pluggable Option is removed allowing I/0 Control to send both DTTU and
Buffer Number since up to 15 DTTUs may be connected to one DTCU, Reier
to I/0 I1I D.A., Schematic Page 63,04,37.0 for Pluggable Option,

SC = 5 « HOLF/

Transfer the DTTU number D[39 => 36] plus D40F (which will be a zero)
to OB[A => 1] and produce Sync Level (ISYL) and Read Level (RINL),
The "OB" Register now contains the following Information for the DTCU,

OB[8 => 1] = DTTU Number [1 => 15].
OBAF = Zero (DTCU present).
OBBF ‘ = Zero, '

I/0 will remain in SC = 5 until ITCL (I24D) Inquiry Time for Character
Level islgenerated by the DTCU,

DTCU RESPONSE TO ISYL & RINL

Refer to Figure II-9, SCAN: Begin'Sync (P =0).

P=0.Q=0 . ISYL - RINL

With the DTCU in an Idle State (P =0 . Q = 0) and the presence of SYNC
(ISYL) from I/0 Control, and A-Clock is produced which SETS Q2F ON,
Note that if a Scan Cycle is in progress it is terminated by System
Activity,

P=0.Q=2+3 . ISYL - RINL

Another A-Clock is produced which loads the '"A'" Register (AQF « 1) with
the DTTU number from I/0 Control and fires ATDM (A-Time Delay Multi),
Note that the "A" and "B" bit positions of the "A" Register are ignored
since the DTTU number is contained in the 1,2, 4 and 8-bit positions
only. The "S" Register is also loaded w1th the DTTU number prov1ded

the number is NON-ZERO,
RESET SCAF, SET P = 5 and Q = 2,

P=35.Q=2 . AQF . ISYL - RINL

Refer to Figure II-10, Page 1 of 2,

With the DTTU number in the "A" Register (AQF), System Sync (ISYL) and
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Functional Detail

ATDM/, a B-Clock is produced,

The DTTU number is transferred form the '"S" Register to the "B" Regis-
ter, BQF is turned ON to mark the '"B'" Register '"occupied" and BTDM is
fired,

The B-Time Delay Multi (BTDM) signals I/0 Control that the DTTU number
has been received by the DTCU and is now being returned.

BTDM produces Inquiry Time for Character Level (ITCL) which results in
124D in I/0 Control.

I/0 RESPONSE TO ITCL (I24D)

Inquiry Time for Character Level-Not (ITCS/) is sent to Central Con-
trol as a false level of 4us. duration. ITCS/ is switched in Central

Control and arrives in I/0 Control as 124D and SETS SC = 4,
SC =4 . 124S . EXNF/

Refer to Figure II-7,

I/0 Control remains in SC = 4 until ITCL goes false, During this 4us,
period, IB[P => 1] is loaded with the DTTU number from the DTCU,

IB[A => 1] which contains the DTTU number is transferred to D[35 => 31],
The Buffer number D[34 => 31], plus the Group Mark Significance bit
D35F, is transferred to D[40 => 36].

Note that for a Read operation, D35F is used to specify whether the
Read Transfer is to terminate when a Group Mark is encountered or to
ignore a Group Mark character and terminate when the Buffer Final Ad-
dress 'is reached,

If the numeric value of the DTTU Number Field is NOT equal to zero,
OBBF is SET to 1, This will serve as a Flag in the DTTU that the Sys-
tem is supplying a specific Buffer number, All Read Descriptors should
have a NON-ZERO number in this field. '

SC = 5 « HOLF - D30F/

Transfer the Buffer number D[39 => 36] plus the Group Mark Significance
bit to OB[A => 1]. The "OB" Register now contains the following Infor-
mation:

OB[8 => 1] = Buffer number,

OBAF = Group Mark Significance bit (based on D35F) .

OBAF = 1 = Ignore Group Mark character and read to Buffer Final .
Address,

OBAF = O = Terminate the Read operation when a Group Mark is en-
countered,

OBBF = 1 = System is supplying a Buffer number,
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The Information contained in the "OB'" Register is transferred to the
DTCU, Sync Level (ISYL) and RINL are also produced at this time and
sent to the DTCU, The I/0 Channel remains in SC = 5 until ITCL (In-
quiry Time for Character Level) is generated by the DTCU, This is to
allow the DTTU time to form a reply for the System as to the status of
the Buffer-To-Be-Read,

DTCU RECEIVES BUFFER NUMBER

P=5.Q=2. AQF/

Refer to Figure II-10, Sync Cycle (P = 4 + 5 + 6) Page 1 of 2,

An A-Clock is produced which loads the "A" Register with the Buffer
number, turns AQF ON, fires ATDM, and SETS Q = O,

P=5.Q=0 . ATDM/

If BQF is ON indicating that the DTTU is Ready, an A-Clock is produced
which SETS Q = 1, it transfers the Buffer number to the DTTU, and the
Read operation proceeds. :

I1f BQF is OFF (DTTU Not-Ready or Not Present); SET Q = 3, turn AQF ON,
and SET R1F ON to reflect this condition,

P=5.Q=1. RINL

Refer to Figure II-10, Page 2 of 2,

The DTCU supplies ISYL and RINL to the DTTU and waits for the DTTU to
respond with TCTL (DTTU Character Time Level),

DTTU RESPONSE TO ISYL & RINS

N =0 - (ISYS) . ITDS - RINS

When the ISYL/ level goes false, ISYS in the DTTU will go true and SET
the '""N" Register to 1 provided N = O,

KCCS . AANS/ - NU = 1

Refer to Figure II-13, KCCS - Idle/Scan Flow,

If no Adapter requires Attention (AANS/), the DTTU samples the Inform-
ation sent by the DTCU, Since the System always supplies a Buffer
number for a Read operation, EC6S will be true, causing the Buffer
number to be transferred to the '"S" Register, The "K" and "M" Regis-
ters are SET to 6 and 2 respectively to allow DTTU access to the ADD
cell, '
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K=6.M=2.RINS. NU =1

Refer to Figure II-14, Begin System Sync Cycle,

Read the contents of the ADD cell into the '"DA" and "DB" Registers,
The presence of the Read Level (RINL) from DTCU will cause N4F to be
SET provided either of the following conditions exist:

1. DBG6F/ . DMOOG - The ADD cell does not contain Address Informa-
tion (DB6F/), and the Buffer is Idle (DMOOG).

2, DB6F/ . DA3F . WIRL/ - The ADD cell does not contain Address In-

- formation (DB6F/), the Buffer is Read-Ready
(DA3F), and the System is not attempting a Write
operation (WIRL/).

If the above conditions are not met, N4F will not be SET and the Re-
sult Descriptors will reflect the fact that the Read operation can not
be performed,

The Group Mark Significance bit now contained in EC5S, is also sampled
at this time., If ECSS/ is true, N1F is RESET which will cause the
Read operation to be terminated when a Group Mark character is encount-
ered. If EC5S is true, N1F is NOT RESET and the Read operation is NOT
terminated when a Group Mark character is encountered but continues
until Buffer Final Address is reached,

The DTTU now proceeds to K = 5 . M = 0 in order to form a reply to the
System as to the status of the Buffer to be read and to produce TCTL
for the DTCU,

K=35+:M=0 - N4F

Refer to Figure II-15, Sync Cycle.

The contents of the ADD cell now in the "D" Register, can either con-
tain Address Information or Control Information, If DB6F is ON, the
"D" Register contains Address Information, If DB6F is OFF, the '"D"
Register contains Control Information,

Since the status of the Buffer-To-Be-Read is present only in the Con-
trol Word DA[1 => 4], the contents of these four bit positions are
sent to the System only when DB6F is OFF,

If the contents of the ADD cell contains Address Information, DA[1l =>
4] are not sent to the System. Instead, TUBL (Terminal Unit Busy Lev-
el) will be returned to the System along with the present "S" Register
contents (Buffer number) and DB1F (ABC).

If the Address Cell contains Control Information, DA[1l => 4] is sent
to the System (TURL/, TUBL, IRRL and IWRL) along with the present "S"
Register contents (Buffer number) and DB1F (ABC).

If the Read operation is to proceed (N4F ON), the "D'" Register is
cleared with the exception of DAG6F and DB6F which are turned ON to



Burroughs -~ B249 Data Transmission Technical Manual Sec, II Page 17
Functional Detail

mark this Buffer In-Use-By-System,

The "S" Register is transferred to the "T" Register since it is pos-
sible that the "S" Register could be changed by some Adapter-Attention-
Needed (AANS) before the actual Read Transfer begins., The DTCU now
proceeds to K =5 - M = 2 to store the "D" Register into the ADD cell
location,

TCTL (Terminal Character Time Level) is sent to the DTCU along with
the Buffer status bits and the Buffer number,

K=S5 .- M=2

Write the ADD cell and proceed to KCCS with N4F ON,

DTCU RESPONSE TO TCTL
P=5.Q=1. TCTL

Refer to Figure II-10, Sync Cycle (P = 4 + 5 + 6) Page 2 of 2,

The Terminal Character Time Level (TCTL) from the DTTU, generates an
A-Clock which loads the "A" Register with the Buffer number from the
JTTU and loads the "R" and "T" Registers with the Buffer status and
type of Tramslation required for this particular Buffer,

Fire ATDM and SET Q = 3,

P=5.Q=3

After ATDM has timed out, a B-Clock is generated which transfers the
Buffer number from "A" to "B" (BQF « 1) and fires BTDM, BTDM signals
1/0 Control to accept the Information from the DTCU,

A second B-Clock is produced which RESETS BQF to indicate that I/0 has
taken the Information. RESET the "Q" Register and P4F, The DTCU is
now ready for the Read Transfer to begin.

I/0 RESPONSE TO ITCL

Inquiry Time for Character Level-Not (ITCS/) is sent to Central Con-
trol as a false level of 4us., duration, ITCS/ is switched in Central
Control and arrives in I/0 as 124D which SETS SC = 4, Refer to Figure
I1-7,

SC = 4 . I24S . EXNF

I/0 Control remains in SC = 4 for 4us, or, until ITCL goes false., Dur-
ing this period of time, IB[P => 1] is loaded with Information from the
DTCU, : :

IB[A => 1] which contains Buffer number plus type of Adapter Informa-
tion, is transferred to the Buffer Number Field of the Result Descrip-
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tor D[35 => 31].

The DTTU number which has been temporarily stored in D[35 => 31] is
transferred to its original bit position D[40 => 36], When ITCL goes
false, I24S will again go true and, with EXNF ON, SETS SC = 6.

SC = 6 - D24D

IBBF now contains the status of the Abnormal bit (ABC) and if the Buf-
fer was Abnormal (DB1F = 1), EXNF is RESET to remember this condition,

The. Character Counter is allowed to count from CC = 0 to CC = 5 during
which time the Result Descriptor is formed to reflect the status of
the Buffer to be read,

CC = 1 -~ RESET D18F and SET D20F if the Buffer was found Not-Ready

CC = 3 - SET D20F if the Buffer was Busy. SET D21F if the Buffer
was found Write-Ready when a Read was attempted,.

CC = 4 - Terminate the Read operation if the Buffer was found Busy,
Not-Ready, or Not Read-Ready.

If EXNF had been RESET due to an Abnormal Condition, D23F is SET in
the Result Descriptor,

The Character Counter will be counted to CC = 5 only if the Read oper-
ation can proceed. With CC = 5 and D24D (Read), the Sequence Counter

is SET to SC = 8,

I/0 Control waits at SC = 8 for ITCL plus an Information character to

arrive from the DTCU,

READ TRANSFER (DTTU)

KCCS . N4F - AANS/

Refer to Figure 1I-13, KCCS -~ Idle Scan Flow,

N4F ON, No-Adapter-Attention-Needed, and KCCS will SET K =6 . M = 2,
This initiates a Read Access on the ADD cell location, The first time
the ADD cell is found cleared (DMOOG, the "S" Register is transferred
to the "Y" Register to select the Buffer Plane, while X2F is SET to
address the first character position in that Buffer, Refer to Figure
I1-16,

K=7.M=1

Refer to Figure II-17, Read Transfer to System.

The first two characters are read into the "DA" and "DB" Registers,
Z1F OFF causes the character in "DA" to be sent to the DTCU first.

Inquiry Time for Character Switch-Not (ITCS/) goes false 4us, after
the Clock pulse that initiated the Memory cycle and remains false for
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a period of 4us,

ITCS/ going false in the DTTU causes TCTL to go true in the DTCU, 1In
this manner, the DTTU signals the DTCU that a character has been read
from Buffer Memory,

The process of reading a character at a time from Buffer Memory and
presenting the character to the DTCU along with TCTL, continues until
one of the following conditions occur:

1, GM - A Group Mark Character is read from Buffer Memory and
a Group Mark Ending was specified in the Read Descrip-
tor. ;

2, BFAL - Buffer Final Address has been reached,

3. AAN = 1 - Some Adapter Requires Attention,

or RIN = 0 - System Memory Cycle,
In the event of AAN = 1 or RIN = 0, the DTTU updates the Add Cell with
the present "X", "Y", "Z" settings to indicate where Read Transfer was
interrupted., Read Transfer resumes from this point after the Adapter

requiring Attention has been serviced or the B5500 Memory Cycle is
complete, ;

DTCU RECEIVES TCTL & INFORMATION CHARACTER

P=1.Q=1- TCTL

Refer to Figure II-11, Read (P = 1),

An A-Clock is generated which loads the "A" Register with the Inform-
ation Character from the DTTU, fires ATDM, and turns AQF ON,

P=1:BQF =0 . AQF = 1 - ATDM/

When ATDM has timed out, a B-Clock is generated which transfers the
Information character from "A" to "B", turns AQF OFF, BQF ON, and
fires BTDM, Note that the ATDM period insures sufficient delay for
translation as specified by the "T" Register,

BTDM signals I/0 Control that an Information character is being pre-
sented by the DTCU by generating 124D,

The process of receiving a character at a time from the DTTU, trans-

lating the character if specified, and presenting the character to I/0
Control, continues until one of the following conditions occur:

1, - A Group Mark Character is received from the DTTU and a
Group Mark Ending was specified in the Read Descriptor,
In this case, "Q" is SET to 3 with the same B-Clock that
transfers the Group Mark character from "A" to "B", VWith
P=1--Q=23, an A-Clock is generated which clears the
DTCU, thus terminating the Read operation,
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2, FBL - Final Buffer Location has been reached. When the last
L character position is addressed, the DTTU generates FBL
which in turn SETS Q = 3 in the DTCU at A-Clock time,
With P= 1 . Q=3 . EGM = 0 (not GM), an A-Clock is
produced that clears the DTCU and generates IFAL (123D)
in I/0 Control. _

3. RINL/ - B5500 Memory Cycle., When eight characters have been ac-
cumulated in the "W" Register of I/O Control, a Memory
Cycle is initiated to store this word in System Memory,

" When I/0 Control leaves SC = 8 to perform the Memory

Write, RINL goes false. However, the DTCU continues to
load - the "A" and '"B" Registers and merely waits for RINL
to reappear., This is accomplished by inhibiting BTDM
until I/O Control has performed the Memory Write and has
returned to SC = 8 and again supp11es RINL,

I/0 CONTROL RECEIVES INFORMATION CHARACTERS

SC = 8 . RINL

Refer to Figure II-8,

The first B5500 Clock pulse with 124D (ITCL) turns STRF ON. The next
Clock pulse with STRF ON, SETS IB[B => 1] with the character on the
IN[B => 1] lines and turns HOLF ON,

With HOLF ON and D17F OFF (Not End-Of-Word or End-Of-Read), ‘RINL will
go false, Thus, RINL goes false once per character time or until HOLF
is RESET by 124S/ going true. v

The next Clock pulse with HOLF and STRF ON, transfers the character in
"IB" to the character position in the "W" Reg1ster as specified by the
Character Counter, STRF and "IB" are cleared,

The Character Counter is incremented by one to store the contents of
the "W'" Register into System Memory.

123D becomes true in 1/0 Control if the Final Address of the DTTU Buf—
fer is reached (IFAL true). I23D causes LPPF to be SET. The next
Clock pulse with LPPF ON causes D17F to be SET. D17F is used as a
Logical Flip-flop to produce SC + 1 so that the contents of the rygn
Register can be stored at SC = 9,

LCHF ON enables logic to Ignore-Group-Mark. LCHF causes AGMS (Allow-
Group-Mark-Switch) to be held false and prevent GPMS from ever becom—
ming true. The Group Mark is handled like any other character and
written into Memory.

If LCHF is OFF, a Group Mark Character in the "IB" Register causes
GPMS to become true and SET D17F, D17F again produces SC ¢ 1 and
stores the "W" Register at SC = 9, ' o '
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SC = 9

The Character Counter is cleared and the Memory-Access-Needed Flip-
flop is SET. The Memory Write Driver (MWRD) and Memory Timing Zero
Driver (MTOD) SETS the Memory-Access-Obtained Flip-flop to indicate
that the word in the "W" Register is now stored. MAOF and the "W"
Register are cleared with the next Clock pulse and the Sequence Coun-
ter is SET to 10,

SC = 10

If End-Of-Buffer has not been detected (LPPF/), and if no Group Mark
is encountered, the Sequence Counter is SET to 8 to load the "W" Reg-
ister with the next word,

If a Group Mark Character was detected (and Group Mark Ending speci-

fied) or a Buffer Final Address detected, SET SC = 14 and terminate
the Read operation,

B5500 DATA COMMUNICATIONS WRITE

All Data Communications Write Descriptors have D30F OFF and D24F OFF,

Figure II-5, Data Communications Write, is a Block Diagram of events
which occur in I/0 Control, Data Transmission Control and the Data
Transmission Terminal Unit during a Write operation,

Figure II-6, Write Transfer Timing Diagram, illustrates Information
Transfer after Sync has been established with the DTTU, The Group

Mark and Buffer Full End plus a Write Transfer interruption by a System
Memory Cycle is also shown,

Normal entry to the Data Communications Flow is made through the Stand-
ard Sequence Count Logics, Assume that D16F and D18F are both ON and
the Character Counter has been counted to 5. Refer to Figures II-7

and II-8 which are Data Communications I/0 Flows,

I/0 INITIATES WRITE OPERATION

SC =3 . CC =5 . D40F/

When a DTCU is used in conjunction with one or more DTTUs, the D40F
Pluggable Option is removed allowing I1/0 Control to send both DTTU and
Buffer number since up to 15 DTTUs may be connected to one DTCU, Refer
to I/0 D.A. Schematic, Page 63,04,37.0 for Pluggable Option,

SC = 5 . HOLF/

Transfer the DTTU number D[39 => 36] plus D40F (which will be zero) to
OB[A => 1] and produce Sync (ISYL) and Write (WIRL) Levels, The "OB"
Register now contains the following Information for the DTCU:
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OB[8 => 1] = DTTU number [1 => 15],
OBAF = Zero (DTTU present).
OBBF = Zero,

I1/0 Control will remain in SC = 5 until ITCL (I24D), Inquiry Time For
Character Level is generated by the DTCU,

DTCU RESPONSE TO ISYL & WIRL

Refer to Figure II-9, SCAN - Begin Sync (Pp =0),

P=0.Q =0 . ISYL - WIRL

With the DTCU in an Idle State (P = 0 - Q = 0) and the presence of
Sync (ISYL) from I/O Control, an A-Clock is produced which SETS Q2F
ON. Note that if a Scan Cycle is in progress, it is terminated by
System Activity,

P=0.Q=2+3 . WIRL

Another A-Clock is produced which loads the "A'" Register (AQF « 1)
with the DTTU number from I/0 Control and fires ATDM (A-Time Delay
Multi). Note that the "A'" and "B'" bit positions of the "A" Register
are ignored since the DTTU number is contained in the 1,2,4 and 8-bit
positions only,

The "S" Register is also loaded with the DTTU number provided the num-
ber is a NON-ZERO. RESET SCAF, SET P =0 . Q = 2,

P=6.Q=2 - ISYL - WINL

Refer to Figure II-10, Page 1 of 2,

With the DTTU number in the "A" Register (AQF), System Sync (ISYL) and
ATDM/; a B-Clock is produced,

The DTTU number is transferred from the '"S" to the '"B" Register, BQF
is turned ON to mark the '"B" Register Occupied, and BTDM is fired,

The B-Time Delay Multi (BTDM) signals I/0 Control that the DTTU number
has been received by the DTCU and is now being returned,

BTDM produces Inquiry Time For Character Level (ITCL) which results in
IZ4D in I/0 Control, '

I/0 RESPONSE TO ITCL (I24D)

Inquiry Time for Character Level-Not (ITCS/) is sent to Central Con-
trol as a false level of 4us, duration, ITCS/ is switched in Central
Control and arrives in I/0 Control as I24D and SETS SC = 4, Refer to
Figure II-7, ” ‘
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SC = 4 . I24 . EXNF/

I/0 Control remains in SC = 4 until ITCL goes false, During this 4us,
period, IB[P => 1] is loaded with the DTTU number from the DTCU.

IBEA => 1] which contains the DTTU number, is transferred to D[35 =>
31]. The Buffer number D[34 => 31] plus the Group Mark Significance
bit D35F, is transferred to D[40 => 36].

For a Write operation, D35F is used to specify whether the Write Trans-
fer is to terminate when a Group Mark is encountered or to Ignore a
Group Mark Character and terminate when Buffer-Final-Address is reached,

If the Numeric value of the DTTU number is NOT equal to 0, OBBF is SET
to 1. This will serve as a Flag in the DTTU that the System is supply-
ing a specific Buffer number. All Write Descriptors should have a
NON-ZERO number in this field,

SC = 5 « HOLF - D30F/

Transfer the Buffer number D[39 => 36] plus the Group Mark Significance
bit to OB[A => 1]. The "OB" Register now contains the following Infor-
mation:

OB[8 => 1] = Buffer number,
OBAF = Group Mark Significance bit (based on D35F),
OBAF = 1 = Ignore Group Mark Character and Write to Buffer Final
Address,
OBAF = O = Terminate the Write operation when a Group Mark Charac-
' ter is encountered,
OBBF = 1 = System is supplying a Buffer number,

The Information contained in the "OB" Register is transferred to the
DTCU, Sync (ISYL) and Write (WINL) are also produced at this time and
sent to the DTCU, 1I/0 Control remains in SC = 5 until ITCL (Inquiry
Time For Character Level) is generated by the DTCU, This is to allow
the DTTU time to form a reply for the System as to the status of the
Buffer to be written,

DTCU RECEIVES BUFFER NUMBER

P=6.Q=2. AQF/

Refer to Figure II-10, Sync Cycle (P =4 + 5 + 6), Page 1 of 2,

An A-Clock is produced which loads the "A" Register with the Buffer
number, turns AQF ON, fires ATDM, and SETS Q = O,

P=6.-Q =0 . ATDM/

With the A-Time DelaY“period past, a B-Clock is produced which trans-
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fers the Buffer number from "A" to "B'", RESETS AQF and, if the Term-
inal Unit is Ready (TURL), SETS BQF ON,

P=6-Q=0 . AQF/

If BQF is ON indicating that the DTTU is Ready; an A-Clock is produced
which SETS Q = 1, transfers the Buffer number to the DTTU, and the
Write operation proceeds,

If BQF is OFF (DTTU Not-Ready or Not Present), SET Q = 3, turn AQF ON,
and SET R1F to reflect this condition in the Result Descriptor.

P=6.Q=1-- WINL

Refer to Figure II-10, Page 2 of 2,

The DTCU supplies ISYL and WINL to the DTTU and waits for the DTTU to
respond with TCTL (Terminal Unit Character Time Level).

DTTU RESPONSE TO ISYL & WINS

N =0 - (ISYS) - ITDS - WINS

When the ISYL/ level goes false, ISYS in the DTTU will go true and SET
the '"N'" Register to 1 provided N = 0,

KCCS - AANS/ . NU = 1

Refer to Figure II-13, KCCS - Idle/Scan Flow,.

I1f no Adapter requires attention (AANS/), the DTTU samples the Infor-
mation sent by the DTCU, Since the System always supplies a Buffer
number for a Write operation, EC6S will be true causing the Buffer
number to be transferred to the "S" Register,

The "K" and "M" Registers are SET to 6 and 2 respectively to allow
DTTU access to the Add Cell,

K=6.M=2 . WINS . NU = 1

Refer to Figure II-14, Begin System Sync Cycle,

Read the contents of the Add Cell into the "DA'" and "DB" Register,
The presence of the Write level (WINL) from DTCU will cause N4F and
N2F to be SET provided either of the following conditions exist:

1., DB6F/ - DMOOG - The Add Cell does not contain Address Informa-
tion (DB6F/) and the Buffer is Idle (DMOOG).

2, DB6F/ - DA4F . RINL/ - The Add Cell does not contain Address
Information (DB6F/), the Buffer is Write-Ready
(DA4F) and the System is not attempting a Read
operation (RINL/),
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If the above conditions are not met, N4F and N2F will not be SET and
the Result Descriptor will reflect the fact that the Write operation
cannot be performed,

The Group Mark Significance bit now contained in EC5S, is also sampled
at this time, If EC5S/ is true, N1F is RESET which will cause the"
Write operation to be termlnated when a Group Mark Character is en-
countered,

If EC5S is true, N1F is NOT RESET and the Write Operation is not ter-
minated when a Group Mark Character is encountered, but continues un-
til Buffer Final Address is reached.

The DTTU now proceeds to K = 5 - M = 0 in order to form a reply to the
System as to the status of the Buffer to be Written and to produce
TCTL for the DTCU.

K=5.M=0. N4F

Refer to Figure I1I-15, Sync Cycle,

The contents of the Add Cell which are now in the '"D" Register, can
either contain Address Information or Control Information, If DBG6F
is ON, the "D'" Register contains Address Information, If DB6F is OFF,
the "D" Register contains Control Information,

Since the status of the Buffer to be Written is present only in the
Control Word DA[1 => 4], the contents of these four bit positions are
sent to the System only when DB6F is OFF,

If the contents of the Add Cell contain Address Information, DA[1 =>
4] are not sent to the System, Instead, TUBL (Terminal Un1t Busy Lev-
el) will be returned to the System along with the present "S" Register
contents (Buffer number) and DB1F (ABC),

If the Address Cell does contain Control Information, DA[1l => 4] is
sent to the System as (TURL/, TUBL, IRRL and IWRL) along with the
present "S" Register contents (Buffer number) and DB1lF (ABC),

If the Write operation is to proceed (N4F ON), the "X", "Y" and "Z" is

transferred to "D, DAG6F and DB6F are turned ON to mark this Buffer
In-Use-By-System,

The "S'" Register is temporarily transferred to the "T" Register since
it is possible that the ''S" Register could be changed by some Adapter
Attention Needed (AANS) before the actual Write Transfer begins, The
DTTU now proceeds to K =5 - M = 2 to store the "D" Register into the
Add Cell location, TCTL (Terminal Character Time Level) is sent to
the DTCU along with the Buffer status bits and the Buffer number,

K=5.M=2

Write the contents of the "D" Register into the Add Cell location and
proceed to KCCS with N4F ON, The DTTU is Ready for Write Transfer to
begin,
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DTCU RESPONSE TO TCTL

P=6°-Q=1-. TCTL

Refer to Figure II-10, Page 2 of 2,

The Terminal Character Time Level (TCTL) from the DTTU generates an
A-Clock which loads the "A" Register with Buffer number from the DTTU
and loads the "R" and "T" Registers with the Buffer status and Type

Of Translation required for this particular Buffer, Fire ATDM and SET
Q = 3.

p=6'Q=3

After ATDM has timed out, a B-Clock is generated which transfers the
Buffer number from "A" to "B" and fires BTDM, BTDM signals I/0 Con-
trol to accept the Information from DTCU,

A second B-Clock is produced which RESETS BQF to indicate that I/0 has
taken the Information,

RESET the '"Q'" Register and P4F, The DTCU is now Ready for the Write
Transfer to begin,

I/0 RESPONSE TO ITCL

Inquiry Time for Character Level-Not (ITCS/) is sent to Central Con-
trol as a false level of 4ups., duration, ITCS/ is switched in Central
Control and arrives in I/0 as 124D which SETS SC = 4, Refer to Fig-
ures I1I-7 and II-8.

SC = 4 . 124S . EXNF

1/0 Control remains in SC = 4 for 4us,., or until ITCL goes false, Dur-
ing this period of time, IB[P => 1] is loaded with Information from
the DTCU, _

IB[A => 1] which contains the Buffer number plus type of Adapter In-
formation, is transferred to the Buffer Number Field of the Result
Descriptor D[35 => 31].

The DTTU number which has been temporarily stored in D[35 => 31] is
transferred to its original bit position D[40 => 36]. When ITCL goes
false, I24S will go true and, with EXNF ON, SETS SC = 6,

SC = 6 - D24F/

IBBF now contains the status of the Abnormal bit (ABC) and, if the
Buffer was in fact Abnormal (DB1lF = 1), EXNF is RESET to remember this
condition.

The Character Counter is allowed to count from CC = 0 to CC = 5 during
which time the Result Descriptor is formed to reflect the status of
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the Buffer to be written.:

CC = 1 - RESET DI18F and SET D20F if the Buffer was found Not-Ready,

CC = 3 - SET D20F if the Buffer was Busy, SET D21F Read-Ready when
a Write was attempted,

CC = 4 - Terminate the Write operation if the Buffer was found Busy,
Not-Ready or Not-Write-Ready.

If EXNF had been RESET due to an Abnormal condition, D25F is SET in
the Result Descriptor,

The Character Counter will be counted to CC = 5 only if the Write
operation can proceed, With CC = 5 . D24F/ (Write), the Sequence
Counter is SET to SC = 9, ‘

SC =9

The "W" Register and the Character Counter are cleared, MANF is SET
with the first Clock pulse to indicate that this I/0 Control wishes

to Access the Memory Address speC1f1ed by the 15 Low Order bits of the
"D'" Register,

At MTOD time, a Memory Read Cycle is initiated and at MT2D time, the
Memory Access Obtained Flip-flop is SET with the next Clock pulse,

MISD (Memory Information Strobe Driver) finds MANF and MAOF SET and
transfers MIR to the "W" Register. The Sequence Counter is increm-
ented to 10,

SC = 10

The first Clock pulse at SC = 10 finds the Character Counter cleared,
Therefore, Character 0 is transferred into the '""OB" Register at the
same time. The Sequence Counter is SET to 8 and the Character Counter
is counted plus 1 to point to the next character to be transferred in-
to the "OB'" Register,

SC = 8 - WIRL

I/0 Control waits in SC = 8 until the DTCU accepts the character being
presented and requests the next character with Inquiry Time For Char-
acter Level, ITCL, (I24D), 124D causes STRF to be SET, STRF and a
Clock pulse causes the character pointed to by the Character Counter
to be gated in the "OB" Register, The process of transferring a char-
acter at a time to the DTCU continues until one of the following con-
ditions occur:

1, STRF . HOLF - (CC = 0) . D17F/ - A complete word (8 characters)
' has been written, A Memory Cycle is necessary to
refill the "W" Register,

2, STRF - HOLF - GPMS - A Group Mark Character has been sensed,
End Write Transfer,
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3. STRF/ . GPMS LPPF - First character is Group Mark or Buffer
Final Address (I23D) has been sensed, End Write
Transfer in either case,

WRITE TRANSFER DTCU

P=2.Q=0 1

Refer to Figure II-12, Page 1 of 2,

With the "A'" Register empty (AQF = 0) and the presence of Write Level
(WIRL) from I/0 Control, an A-Clock is produced which fires both ATDM
and BTDM, The character from I/0 Control now present on the INnL
lines, is loaded into the "A'" Register and AQF is turned ON, BTDM
produces ITCS which signals I/0 Control that a character has been re-
ceived and another character is required.

The 4us, period when ATDM and BTDM are both ON is used to enable the
Translator Logics depending upon the value of the "T'" Register.

P=2.DIT=1.BQ=0+DQ =20

Refer to Figure II-12, Page 2 of 2,

With the character in the "A" Register (AQF = 1), Write Level (WIRL)
and the 4us. translation period past (ATDM = 0); a B-Clock is produced,
The translated character (if translation was specified) is loaded into
the "B" Register, BQF is turned ON, and AQF is RESET. If the charac-
ter in the "A" Register is a Group Mark (A = 111111) and the Ignore
Group Mark Character Flip-flop is OFF (IGM = 0), Q1F is turned ON in
preparation for termination of Write Transfer, 1If the character in
the ""A" Register is NOT a Group Mark and AQF/, an A-Clock is produced
which loads the "A" Register with the next character from I/O Control.

P=2.DIT=1.BQ=1-DQ =0

The DTCU generates Write Level for the DTTU and waits for Terminal
Character Time Level (TCTL) from the DTTU as a signal that the charac-
ter has been stored in the DTTU Buffer and another character is needed.
TCTL produces another B-Clock which loads the "B'" Register with the
next character for the DTTU,

The sequence of events which occur in the DTCU during a Write Transfer
may be summarized as follows:

‘1. A character is received from I/0 Control and loaded into the
"A'' Register,

2, A 4us, Translation period follows after which time the character
is transferred to the ''B" Register.

3. 1I/0 Control is informed that the "A" Register is Ready to be
loaded with the next character.
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4, The DTCU waits for the DTTU to accept the character now contain-
ed in the "B" Register,

5. When the DTTU has written the character into Buffer Memory, the
"B" Register is loaded with the next character and the DTCU again
waits for a DTTU Memory Cycle,

This process continues until either of the following conditions occur:

1. GROUP MARK CHARACTER

2, P=2 .DTT=1.BQ =0 .DQ =20

When a Group Mark is detected in the "A" Register and Group Mark End-
ing is specified in the Data Communication Write Descriptor, QI1F is
turned ON at B-Clock time as the Group Mark Character is transferred
to the "B" Register,

P=2:DIT=1:-BQ=1:-DQ =0

Tﬁe TCTL from DTTU that is generated as a result of storing the Group
Mark Character in Buffer Memory generates a B-Clock which SETS Q = 3,
removes Write Level (WIRL) and RESETS BQF..

P=2.-Q=3

Refer to Figure II-12, Page 1 of 2,

With AQ = O (indicating that DTCU is through), BQ = 0 (indicating that
the DTTU is through), BTD = O (B-Time Delay Multi has timed out), and
WR = 0 (DTTU has changed states); a Final A-Clock is produced which
RESETS the "P" and "Q" Registers, thus terminating the Write Transfer,
FULL BUFFER LEVEL

P=2.DIT=1.BQ=1-DQ =0

Refer to Figure II-12, Page 2 of 2,

A Full Buffer Level is given by the DTTU when the next to last charac-
ter position of a Buffer is being addressed, The TCTL from DTTU that
is generated as a result of storing the next to last character posi-
tion, generates a B-Clock which SETS Q = 2 and loads the "B" Register
with the last character for the DTTU,

p=2-Q=2

Refer to Figure II-12, Page 1 of 2,

An A-Clock is produced which SETS Q = 3, The "A" Register is also
loaded with the next character from the System although this character
will not be sent to the DTTU, Interrupt Final Address (IFAL) is sent
to I/0 Control at this time, thus releasing the System from Write
Transfer, ~
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P=2.DITT=1-°-BQ=1-.-DQ =20

The TCTL from DTTU that is generated as a result of storing the Final
Character, generates a B-Clock that RESETS AQF and BQF.

P=2.Q=3

With AQ = 0 (indicating that DTCU is through), BQ = O (indicating that
DTTU is through), BTD = 0 (B-Time Delay Multi has timed out) and WR =
0 (DTTU has changed states); a Final A-Clock is produced which RESETS
the '"P" and "Q" Registers, thus terminating Write Transfer,

WRITE UNCERTAINTY

A unique timing situation arises if the System Write Level (WIRL) re-
appears (after a B5500 Memory Cycle) at the same time that the DTTU
requests another character from the DTCU with Terminal Character Time
Level (TCTL). Refer to Figure II-6, Write Transfer Timing Diagram.

The result is a B-Clock during ATDM period thus reducing the necessary
4us, Character Translation Time,

The DQF Flip-flop is used to flag this condition and provide an addit-
ional delay in which to re-translate the doubtful character,

P=2.Q=0+1

Refer to Figure II-12, Page 1 of 2,

With the "A" Register empty (AQ = 0) and System Write Level (WIN = 1);
an A-Clock is produced which fires ATDM and loads the "A'" Register
with the character from I/0 Control, AQF is turned ON to mark the "A"
Register Occupied and BTDM is fired,

P=2-DIT=1-BQ=1.DQ=0

If the DTTU requests the next character at this time with TCTL, a B-
Clock is produced which transfers the character from the "A" to "B",
However, if the A-Time Delay Multi has not timed out (ATD = 1) when
the B-Clock is fired, it is apparent that 4us. was not allotted for
translation and DQF is turned ON to flag this condition,

P=2.DIT=1:DQ =1

With DQF ON, another translation period is allowed after which time
the B-Clock is fired again and the character with the "uncertain"
translation period is again transferred to the "B" Register where it
is made available to the DTTU. DQF is RESET and the Normal Write
Transfer resumes.

Printed in U.S. America 1/15/67 " For Form 1026259
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Functional Detail

DTTU RECEIVES INFORMATION CHARACTERS

KCCS - AAN =0 - WIN=1.K=6 +7

Refer to Figure 1I-13,

The DTTU prepares to receive Information characters when Write Level
(WIN = 1) from DTCU goes true, SET K = 6 - M = 2, transfer the "T"
to the ""'S" Register and initiate a Read Access on the Add Cell,

K=60M=2‘N=6 7

Refer to Figure 1I-16,

Read the contents of the Add Cell into the '"D" Register, If this is
the first character to be stored into the Buffer (D Address Bits = 0),
initiate the Address Registers by transferring '"S'" to the "Y" Register
and turning X2F ON, If this is not the first character to be stored
as would be the case if Write Transfer had been interrupted (D Address
Bits # 0), transfer the Address bits from the "D" Register to the "X",
"Y" and "Z" Register. Load the character from DTCU into the "DA" or
"DB'" Register as specified by the state of DA1F, Unconditionally SET
K=7. M= 1 where the character will be stored into Buffer Memory.

K=7:M=1.N=86+17

Refer to Figure I1I-18,

Initiate a Memory Cycle to store the character into Buffer Memory.
Terminal Character Time Level (TCTL) is generated as the character is
stored and is used to signal the DTCU that the next character is re-
quired, The "X", "Y" and "Z" Registers are adjusted to address the
next character location, '

Write Transfer continues in this manner until one of the following
conditions occurs:

1, GM - A Group Mark Character is detected and a Group Mark
Ending was specified in the Write Descriptor as re-
flected in N = 6,

Buffer Final Address has been reached,.

2. BFL

3. AAN =1
or
WIR = 0 -~ System Memory Cycle,

Some Adapter Requires Attention,

In the event of AAN = 1 or WIR = 0, the DTTU updates the Add Cell with
the present "X", "Y", "Z" settings to indicate where Write Transfer was
interrupted., Write Transfer resumes from this point after the Adapter
requiring Attention has been serviced or the B5500 Memory Cycle is com-
plete.
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OTC IDLE STATE

SOME TERMINAL REQUESTS ATTENTION

(Two 4 cLocus sroBucto) e s T+ on ARR-TTU L
«+sOR CONT N -
INUE SEARc + INT 2 0o AWMR-[TU3I
+ SCAs |
SYSTEM OPERATION ORDERED + I8Y e
SET SCAN CONTROL SCA = | SCA: 0
R, T 0 SCA s |
Q - |
RESET SCAN IF DESIGNATED TERMINAL $CA = 0 SCA » 1
IS REQUESTING ATTENTION o(+DTTs i e SING=I
+ITU 21 * RR=
¢1TU 21 ¢ MRS 1)
60 TO SYSTEM SYNC CYCLE Q= 2 1Y s
(POSSIBLE: Q =— 3)
COUNT S REGISTER, P:oO
OR SET MEW INTERRUPT Q=1
A - CLOCK
ACL =}
Q-0
STATICIZE TERMINAL STATE AND SET R,T =~ [Tu STATE] |sca = o
DTC INTERRUPT ( DESIONATED INT = |
TERMINAL MUST BE REQUESTING
ATTENTION, OTHERWISE SCA = | )
COUNT $ REMSTER (TEAMINAL ODESIONATE) |8 + | SCA = eSS
R,T =0
NOYE: THE CONDITION S = IS CAN OE [ e} SCA s eS8
MODIFIED TO RESET $ AT ANY R,T= 0o
DESIRED S STATE
RESET SCAN CONTROL: POINTLESS TO SCA == 0 ASI] = O + ARM-ITU:O
CONTINUE SEARCH 1F NO TERMINAL o AWMR-1TUSO
IS REQUESTING ATTENTION
RECEIVE TERMINAL ADDRESS =0
FROM SYSTEM Q243
A - CLOCK
(1SY = | EXPECTED) ACL =1 18Y = | l
INPUT CHARACTER FROM SYSTEM IN =@t
SET A REGISTER WITH TERMINAL NUMBER A wa— IN (REV) EXCEPT
(IF 8300, BUFFER NUMBER) INH. AA =)
A REGISTER PREVIOUSLY CLEARED, INH. AB = |
SO AA AND AB REMAIN O
UNLESS SET BELOW AQ = |
SCA=-0
(1F @=3) Q = 2 83900
Q= 0 8300 n
P - g RIN2Q o WIN2O
[ ) RINS |
P -6 wIN = |

SET S REGISTER (TERMINAL NUMBER)
AS OROERED BY SYSTEM
-- - SPCCIAL PLUGGABLE MODE FOR
8300 ALLOWS BUFFER NUMBER
TC BE USED AS TERMINAL NUMBER

SET OTT TERMINAL NUMBER FROM B300;
DESIONATION BITS IN ZONE POSITION

(THIS ACTION OCCURS ONLY
WITH DTT DESIONATING)

8 =&~ IN (REV)

+ 85500 » FINSO
+ 8300+ FINWO o pI230
o {PLUGGABLE: 1TUMOOE ] «
(% RIN =)
+ WIN =}
+ WV

$2 <a- INS (REV)
$S1 «— INA (REV)

"8300+ PIZyw0
o [PLIGEABLE: ITU MOOE] =1

88,84 =0 o+ mIN =1
AB = | + WiNz|
+ M8 1)
$ = 04 B300 ¢ Fl2+ O
AR =1 « [PLUGGABLE : 1TU MODE]s0
o(+ RIN 3
+ win s
4 MVS s 1)
AL - 8300 « MVS 1

FIGURE II-9
SCAN - BEGIN SYNC (P = 0)

1/15/67

For Form 1026259
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Functional Detail

RECEIVE SUPFER NUMBEIR FROM 88800 |[P= 44846
Q=2

A - CLOCK

SEE RIGHT-HAND SIDK OF PAGE: 8-CLOCKS ACL = | AQ=0 - 8030 e ISY s} ]
MUST OCCUR FIRSTY
INPUT CMARACTER FROM SYSTEM In = 01
A RES. SET WITH BUFFER NUMBER A= IN (REV)
AQ=— )
Q=0

DECISION: 80 TO ISY - STATE, P:a+sts
OR SKIP TO END Q=0
A - CLOCK

SEE RIGHT HAND SIDE OF PAGE: B-CLOCK | ACL = | AQ: 0
MUST OCCUR FIRST

TERMINAL IS READY; 60 TO ISY .- ACTION Q- | 80 =

TERMINAL 1S NOT READY (INCLUDIN® Qe 3 8Q: 0
NOT PRESENT); SKIP YO END; AQ =—
SET TERMINAL STATE “NOT REAOY" Ri=—

DESIGNATED TERMINAL HAS NO INTERRUPT, - | SCA =— | INT = |
BUT SOME TERMINAL DOES, AFTER e(+ DTTxie SIN 0O
OPERATION WITH DESIONATED + ITUx | ¢ RR 0+ WMR=O)|
TERMINAL, BEGIN SEARCH

(SET TIF TO INHIBIT [WS., NEXT STATE) | Tt ITus 1o TURZ =1

SEND TERMINAL NUMBER TO 88800 Pz 44546
Q=2

8 - CLOCK

TWO B-CLOCKS PRODUCED IN SUCCESSION BcL = | + AQ= | s ATD20 o ISY =)
(I18Ys | EXPECTED) : + AQ=0eBQ = |

" CHARACTER TIME" (4,:) TO SYSTEM 17e = 8TD=1eAQ =0
TRANSFER TERMINAL NUMBER TO B REQ. a3 AQ =

88, BA=<—0

8Q =1

AQ=—0

STO=—

#Q = o0 AQ =0

‘PREPARE FOR SYNC ACTION
WITH TERMINAL UNIT

sCL= ! ATD z0 l

TRANSFER BUFFER NUMBER TO B REG se—E
AQ =— 0
10M «w—— AAF

STATICIZE TERMINAL UNIT READY Q=1 TUR = | ]

FIGURE II-10 (Page 1 of 2)
SYNC CYCLE (P = 4 + 5 + 6)
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SEND 13Y - SIGNAL ETC.
TO TERMINAL; RECEIVE
RESPONSE FROM TERMINAL

Q=i

“CHARACTER TIME"RECEIVED FROM TERMINAL

“SYNC" SIGNAL (ONLY) TO OTT
“SYNC" AND " READ" SIGNALS TO DTT
“SYNC" AND "WRITE®SIGNALS TO DTT
“SET WRITE STATE™ SIGNAL TO_ ITU;

(DENOTED AS IW3@ FOR CLOCK CONTROL)
INPUT CHARACTER FROM TERMINAL

TRANSFER BUFFER NUMBER INTO A RES.
~MEANINGFUL FOR DTT ONLY

STATICIZE TERMINAL STATE IN R REG.
AND T REG.

END OF SYNC CYCLE

SEE RIGHT-HAND SIDE OF PAGE:
B-CLOCKS MUST OCCUR FIRSY

NO INFORMATION TRANSFER TO FOLLOW

READ TRANSFER TO FOLLOW
WRITE TRANSFER TO FOLLOW

SEND BUFFER NUMBER TO SYSTEM

TWO B8-CLOCKS PRODUCED IN SUCCESSION
(1SY = | EXPECTED)

“CHARACTER TIME" (4 ws) TO SYSTEM

TRANSFER BUFFER NUMBER TO B REG

TRANSFER BUFFER NUMBER TO B- NUMERIC,
TERMINAL NUMBER TO 8- ZONE

SPECIAL TRANSFER OF TERMINAL NUMBER
AS "BUFFER NUMBER", ITU ONLY

Pza48+6

A - CLOCK

Q=3

Burroughs - B249 Data Transmission Technica Manual Sec, 11 age 39

Functional Detail

AcCL= | TCT 5 4 .
o(+ OTT= 1
+ ITU =1 ¢ IWSG:0
+ ITU 2 1o IWSG2iowRs})
18y = 1 - |ovrsie p s &
18Y = 4 OTT sle P s &
RIN = |
ISY = | OTTsiep s 6
WIN = )
1ws = | ITUsIe P3s §eT=0
¢85S0+ RR:O
IN 2 IN, TR
A - IN
AQ = |
8Q = 0
Q = 3
R,T=— [TU STATE]

8- E EXCEPY

% ¢ 8300 DTTz

ACL = ¢ AG =0¢BQz0¢ ISY 20 }
Q= o
P -0 + P-4
+ P x5e R3:D
+ P: 60 Raz O
P - | P:8e RY = |
P = 2 P:69% R&=I
P:asste
cLock
BCL = | +AQ xte ATD= Qe ISYs;
+AQ = 0080 =1
I1TC =t 8TD = te AQ =0
E = A
[ AQ=- 0 AQ:1 e
80~ i
BTD =t
BeE * . 83300

88 -— S2

BA w— S R

LI k] ® + 8300+ ITUs)
88,8A=—0 .
8Q=— 0 AQ =0

FIGURE II-10 (Page 2 of 2)
SYNC CYCLE (P = 4 + 5 + 6)

.1/15/67

For Form 1026259



(T = d) avay
I1-11I FYNOIJ

HOLD UP READ -

UNIVERSAL STATE FOR READ

IMMEDIATE RESET - UNCLOCKED

" CHARACTER TIME" (4 ,4) TO SYSTEM
INPUT CHARACTER FROM TERMINAL
DTC TRANSLATION BCL =e—— BAUDOT

DTC TRANSLATION BCL -<— ASCII-

TERMINAL READY FOR -READ ACL = | +AQ:=0+BQ=0eRR
+ AQ= i+ BQ:=0eR
Q@ =
READ TRANSFER FROM TERMINAL P o=
. Q= 5
A - CLOCK
"CHARACTER TIME" FROM TERMINAL ACL= | TCT = i
“READ" SIGNAL TO DTT TERMINAL RIN = | DTT = |
CONTROL - TIMING SIGNAL To ITU ICT =} ITU = |+DQ =0
TERMINAL, ORDERING “ READ”
A REG. RECEIVES INPUT CHARACTER A - IN 1 DTT = |
AQ — |
DTC 1S FULL: STOP "READ" MOMENTARILY Q=0 %« FBL = 0+ BQ
FINAL CHARACTER Q=3
SET DELAY - STATE FOR ITU READ DQ=— 1 I[TU= 1 e DQ:=0
A REG. RECEIVES INPUT CHARACTER A <— [N (REV) ITu = 1« Da=1 *
AQ—— |
DQ =— 0
DTC.IS FULL ( UNLTKELY): STOP "READ" Q=—0 % e FBL= 0¢BQ =1
FINAL CHARACTER Q=13 * FBL:= |

READ TRANSFER HAS BEEN COMPLETED

AQ=0eBQ:0¢BTD =0
*RR =0

ITU=1¢0Q0 =0

+ 8300+ EGM:=0
+ 85500« EGM=0#ATD=0

FINAL A-CLOCK PRODUCED WHEN OTC AND ACL = |
TERMINAL HAVE NO MORE CHARACTERS
CONTROL-TIMING SIGNAL NECESSARY Icr =
TO CAUSE ITU TO CHANGE STATE
“FINAL ADDRESS" TO SYSTEM LFA =
P= 0
=0

NO DTC TRANSLATION

B REG CAN ACCEPT INPUT CHARACTER
FROM A REG °

8Q=— 0 8TD = |
1TC = 4 BYD= 1o (+AQ20
+0:0)
IN = IN, TR Q = 041
€=[BCL TRANSLATED| T = © -
FROM BAUDOT IN A] .
€= [BcL TRANSLATED | T = |
FROM ASCII IN A}
€= A T=2

BQ= 0
B8.- CLOCK

BCL =1

AQ = i ATD:z0

LOAD B REG. WITH(TRANSLATED}INPUT CHARACTER | B -— €

SYSTEM READY TO RECEIVE CHARACTER

{ NOTE: Q= 1)

B REG CONTAINS A CHARACTER; HOLD
FOR SYSTEM READ

BQ=—

AQ = O

B8TD =— | RIN = |

Q=3 EGM = | » IGM =0

8cL =t

RIN =1

87D =,

1Te3ad Truoijoung

OF o3%eq

L ®3eq 6¥gd - suysnoaang

ISSTUSuU®BI

Tenugy [eoruyoa], uo
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Functional Detail

READY FOR WRITE FROM SYSTEM

P2
Q=0+
A - cLOCK

© SYSTEM ORDERS “warve " ACL = | AQ x0¢ WINSs I

el + A#E (ti11)
+ (oM =)

ol + 1TUS
+ 0TV s i°0050)

A RES. LOADED WITH CHARACTER FROM SYSTEM| A <S— IN (REV)

AQ =— |
870 =
0Q =— uu---o-o-n-oJ
WRITE TRANSFER COMPLETE OR P2
NEARLY COMPLETE , RELEASE SYSTEM | Q = 2
) A . cLock
ACL = ) AQ :O ¢ WIN s |
e(4+Aad (titigr)
+16M 1)
ot +1ITU = |
+0TT:1200:0)
"FINAL ADDRESS"™ SIGNAL TO SYSTEM 1FA =y
A REG LOADED WITH FINAL CHARACTER A~ IN (REV)
AQ = |
8T0=— |
Q=3
WRITE TRANSFER COMPLETED P2
Qs 3
A - ctock
FINAL A- CLOCK PRODUCED WHEN OTC ACL = | AQ:=0+8Q:0*BTD:0
WAS NO MORE CHARACTERS AND *WR10
TERMINAL HAS ENDED
CONTROL - TIMING SIGNAL NECESSARY T = 1Tus |
TO CAUSE ITU TO END
“FINAL ADDRESS" SIGNAL TO SYSTEM tFA =)
(FOR CONTINUITY)
P = 0
Q=0
UNIVERSAL STATE FOR WRITE .
" CHARACTER TIME" (4 »o) TO SYSTEM 17¢ = 4 . BYD s i ATD = |
INPUT CHARACTER FROM SYSTEM ’ IN = @ Q= 3
DTC TRANSLAYION: BAUDPOT « - BCL E'[IMOO‘I’ TRANSLATEQ) ¥ = O
FROM BCL IN A]
OTC YRANSLATION: ASCI[ «— BCL €= [Asct1 TRANLAVED [T+ 4
FROM BCL INA)
NO DYC TRANSLATION Ez A Ts 2

FIGURE 1II-12 (Page 1 of 2)
WRITE (P = 2)

Printed in U,S, America 1/15/67 For Form 1026259



(2 = d) 4LI¥M
(2 30 g ©@8ed) zZI1-I1 FYNOIA

B REG WAITING TO BE LOADED

(NOTE: DQ = I}

TERMINAL READY TO RECEIVE

P2
ITU =1
80:0
8- CLOCK

acL = |

AQ <! +ATD=0 o WR=1 J

LOAD B REG. WITH (TRANSLATED) CHARACTER | B <— E

FROM SYSTEM

DELAY - STATE PRECEDING WRITE

BQ == |

B

=2
Tu =
BQ=1+DQ=1
B-CLOCK

BCcL = |

AQ=— 0
pQ=—20

GROUP MARK WiLL BE\SEN&, FINAL CHARACTER| Q—=—1|

8cL = | TCT = 1
~ —
CONTROL-TIMING SIGNAL TO ITU, €T =1
ORDERING “ WRITE "
LOAD B REGISTER WITH NEXT CHARACTER B<—E
(8Q =i MAINTAINED IF : -
AQ=!e ATD=0e Q=0
CHARACTER PRESENT)
ENTER DELAY - STATE DQ=— | Q=0
NEXT CHARACTER NOT PRESENT OR BQ—=—0 +AQ =0
NOT SETTLED, OR END + ATD = |
+Qa# 0
TERMINAL CAN ACCEPT ONLY ONE MORE Q=2 FaL = |
CHARACTER: FULL BUFFER
GROUP MARK CHARACTER MAS BEEN SENT Q =—3 Q =1

A=z (Fii111) e 16M=0 J

p=2
1y
BO:=1eDQ= 0
8- CLOCK

8 REG WAITING TO BE LOADED P =

TERMINAL READY TO RECEIVE

LOAD B REG WITH (TRANSLATED) CHARACTER
FROM SYSTEM

GROUP MARK WILL BE SENT:FINAL CHARACTER

SEND CHARACTER TO TERMINAL

" CHARACTER TIME " FROM TERMINAL
" WRITE SIGNAL TO TERMINAL
LOAD B REG. WITH NEXT CHARACTER

(BQ=1. MAINTAINED IF AQ =1+Q=0; -
CHARACTER PRESENT)

NEXT CHARACTER NOT PRESENT, OR END

NEXT CHARACTER NOT SETTLED, UNCERTAINTY

TERMINAL CAN ACCEPT ONLY ONE MORE
CHARACTER: FULL BUFFER

GROUP MARK CHARACTER WILL BE SENT
* ++ HAS BEEN SENT

" UNCERTAINTY" STATE .

LOAD B REG. WITH (TRANSLATED) CHARACTER

GROUP MARK WILL BE SENT

MISTAKEN RECOGNITION OF GROUP MARK

2

OTT =
BQ=0+DQ-0
8- CLOCK

BCL =1

AQ= | *ATD =0 ® WR =

8-— E (REV)
BQ =1

TTe1oq TeUoTioung

AQ =— O
0 =—1 A=(11i111)e16M=0
BCL = | TCT=1
WIR:= |
B —— E (REV}
AQ=— 0
8Q = O + AQ =0
+Q 0
DO =) ATD = |
Q=—2 FBL=1
Q=1 Az {Il1111)e IGM 20
Q=3 Q=1
BCL =1
B=—E (REV)
BQ=—
AQ = O
0Q=— O
Q =-=— | Az(11i111)eIGM =20
Q= 0 AFE(ILILI e Q=

7% o3ed

L ‘ejeq 6¥zd - Sysnoxang
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Burroughs - B249 Data_Transmission.Techn

cal Manu

Functional Detail

THIS IS THE OTT *OPERATING-IDLE"

STATE - DTT CAN RESPOND!
NO MEMORY CYCLE
OPERATING CYCLE CAN BEGIN - REFER TO :
STANDARD ACTIONS BELOW

SEVERAL “K-M” STATES e~ -
NO ADAPTER ATTENTION-NEEDED REQUEST

R
MEMORY OPERATION
CONTROLLED BY
“K-M” STATE
ENTERED CHARACTER, IF ANY, FROM SYSTEM (EC=0T
D <— 0
L<—0
XYZ=<—0
EY<— 0
ES1<— 0
NO SYSTEM OPERATION CALLED FOR|[K=— 06 N=0
NOTE: N8 NOT INCLUDED IN N=0 M<— 0
BEGIN SYNC CYCLE K=— 06 N=1 %
NOTE: N1=—1 IF- N=0eISY=1eITD=109K2=1 M= 2 ]
GO TO BUFFER CONTROL SPECIFIED BY °T” Se— T *.(+B5500EC
REGISTER - NON-SPECIFIC, *PASSIVE"” CYCLE _ _*B30O0CRINZO0eWIN=0°MV8=0) ]
SET BUFFER CONTROL ADDRESS |S *+—EC "13533‘:;55
FROM SYSTEM INFORMATION - +BgOO’WIN
SPECIFIC, “ACTIVE” CYCLE +B300°MVS
BEGIN SCAN CYCLE [se—T N=2
K=— 02
M=— 0
SYSTEM READ OR WRITE [SeT Nz4+5+6+7%
TRANSFER IMMINENT K=<— 06
_______________________________ J
«++eBEGIN TRANSFER [M=— 2 *.(+RIN=
#WIN=1) ]
WAIT |M=— o0 *eRIN=OSWIN=O

VARIOUS “K-M” STATES
ANY ADAPTER ATTENTION-NEEDED REQUEST
= = -
MEMORY OPERATION
CONTROLLED BY
“K-M“” STATE
D<— 0
L=<—0 EXCEPT:
L4 e AIB
XYZ =< 0
EST < 0
S «— AE
EY «— BS
BIT-MODE ADAPTER IN “RECEIVE” STATE: |[K=—o02 CAM=0sTRS =0
GO TO INPUT BIT ACCESS M<— 3
BIT -MODE ADAPTER IN “TRANSMITYSTATE: K=<— 06 CAM=0°*TRS=1
. GO TO OUTPUT BIT ACCESS M<— 3
CHARACTER-MODE ADAPTER IN “RECEIVE"STATE:] K <—— 08 CAM= 1+ TRS=0
GO TO INPUT CHARACTER CYCLE |M=— 02
CHARACTER-MODE ADAPTER IN "TRANSMITY STATE: K<— 12 CAM= 14 eTRS=1
GO TO OUTPUT CHARACTER CYCLE [M=— 2

FIGURE II-13
KCCS - IDLE/SCAN FLOW CHART

Printed in U.S. America 1/15/67 For Form 1026259
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KSO06 S NOTE

READ CONTROL LOCATION

ENTERED CHARACTER FROM SYSTEM
(EC5 IS USED)

INITIALIZE ADDRESS TO SAVEDB BITS
IN CASE READ IS ALLOWED
(DB BITS AUGMENT S,EY=0)

READ TRANSFER TO FOLLOW
READ TRANSFER TO FOLLOW
IGNORE GROUP MARK

WRITE TRANSFER TO FOLLOW

WRITE TRANSFER TO FOLLOW
IGNORE GROUP MARK

NO INFORMATION TRANSFER TO FOLLOW

BEGIN

MEMORY CYCLE
ADDR =(S), 0

Dc— SENSE AMPS.
INFO DR.4— D. DIRECT

EC=0/1

K<4—05
M&c—0

Y&— S+ DB+EY

Burroughs - B249 Data Transmission Technical Manual
- ' Functional Detail

PERMIT READ OR WRITE PRW- = + DBGF,- DMOOG

+DB6F DA3F-WIRL

+DB6F" DAGF - RINL

+ DB&F + DMOOG * SPCS
BUT INHIBIT PRW- ADOOG-+ SPCT’

XL—02
Ne— 4 RIN =1+ PRW=1
« (+[DTC+B5500]« EC5=0
+B300 * MV8=0)
Ne—5 RIN=1+ PRW=1
+ (+[DTC+B5500] * EC5 =1
+ B300+« MV8=1)
N&e— 6 WIN=1-PRW=1
«(+[DTC+ B5500)}+ EC5=0
+ B300+ MV8=0)
Ne—7 WIN=1+PRW=1
«(+ [DTC+B5500]« EC5 =1
+ B300 - MV8 =0)
N<—0 +RIN=0 * WIN=0

+PRW=0

FIGURE II-14

SYSTEM CYCLE -

SYNC
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Functional Detail

KS05S

NO MEMORY CYCLE

NOTE: ALL DC=0

OUTPUT INFO TO SYSTEM CARRIES BUFFER IN=S ITD=1¢(+B55004DIC)
NUMBER ¢ ABNORMAL CONDITION BIT

e e e e e e e _
BUFFER INFO IS IN BCL CODE *AD=06 L
BUFFER INFO NOT IN BCL CODE *ADH#06 ]

+++-FOR DIRECT CONNECTION TO B300, ITp=1+8300

INB ¢ INA ARE NOT SIGNIFICANT
SEPARATE ABNORMAL CONDITION SIGNAL

“

TERMINAL UNIT "NOT-READY TO SYSTEM

+0B8=0DA1

+AD=00
TERMINAL UNIT “BUSY” TO SYSTEM TUB= +DB6 = 1
NOTE SPEC!IAL CONVERSION OF "READ- READY +DB6=0+DA2:0
ABNORMAL” FOR AD=12 +AD=12°N4=0°DB6=0«DA3=1DBI1={
TERMINAL UNIT “READ-READY” TO SYSTEM |IRR= DB6=0eDA3=1e(+ADEI2+NA=1+DB 1 =0)
TERMINAL UNIT “WRITE-READY” TO SYSTEM |IWR=1 DB6=0sDA4 =1
“CHARACTER WRITE TIME” (4us) To SYSTEM |ITc= ITD=1eITCM-2=1
INHIBIT CLOCK UNTIL IS8Y=0 (FOR B300) cLp= ISY=1
“CHARACTER WRITE TIME" TO ADAPTER: INDICATES THAT = = = 20 . -
ADAPTER STATE WILL BE SAMPLED NOTE: CAT=0 CWT= N4-0:0B6-0-DA3=0-044°0
ENTERED CHARACTER, IF ANY, FROM ADAPTER; REPRESENTS |EC=AC
ADAPTER STATE
M 2
De— X Y 2 NGzt
. M . " DA 6 <= 1
SYSTEM "READ” OR "WRITE"” TRANSFER TO FOLLOW DB 6 ~— 1
1T «—s
DB1,DA #— EC N4z0+DB6-0*NDA370*DAA=0Q-
PREVIOUS ADAPTER STATE HAS BEEN SENT TO THE |DB<— 0
SYSTEM: TRANSFER IN THE PRESENT ADAPTVTER STATE = = .. T T - T T T T
ADAPTER INTERRUPT BIT (NOT LIKELY) Te—S N=00*ECE =1

- - ——— - —— - o e e — == = = —

DTT INTERRUPT IF NO TEST-INHIBIT N8 <— 1 *N=0O*EC6=1+LTR=0sCTR=0

OIT INTERRUPT RESET IF ANY INTERRUPT [To—— Py
SCAN CYCLE TO FOLLOW-TO LOOK FOR ANY OTHER . T
INTERRUPT BITS N<— 2 DA6=1eNa=0
RESET INTERRUPT BIT (IF NO POSSIBILITY OF DA6<1)| DA6 < o DAG6=1+N4=0+(+DA3=1+DA4=1)

SIGNALS TO SYSTEM THAT DO NOT DEPEND ON “K-M" STATE

TERMINAL UNIT "NOT-READY"TO SYSTEM (LOCAL MODE

TUR=0 ) "REM=0+¢HNR=0
- NO OVERRIDE) ) .
TERMINAL UNIT READ-READY' TO SYSTEM]|IRR=1 N=4+5
TERMINAL UNIT "WRITE-READY" TO SYSTEM |IWR=1 Nz6+7
SET “INQUIRY INTERRUPT” TO SYSTEM-DTT INTERRUPT SII=1 N8 =1
ADAPTER USING BAUDOT CODE:SELECT BAUDOT TRANS- - . =
LATION IN DTC, IF CONNECTED Ts=0 ITb=1-AD=01

ADAPTER USING ASCII CODE!SELECT ASCII TRANSLATIONf TS =14
IN DTC, IF CONNECTED

ADAPTER USING BCL CODE: BYPASS TRANSLATION IN TS =2 ITD=1+(+AD=06+AD=14)
DTC, IF CONNECTE -

ITD=1s(+AD=02+403+AD=12)

L
D

MEMORY WRITE CYCLE: UPDATE CONTROL LOCATION MEMORY CYCLE
ADDRESS =(8), 0
INH D <— SENSE
INFO DR <—D,DIRECT

NEXT CYCLE CAN START! RCcoa
REFER TO STANDARD ACTIONS L —

FIGURE II-15
SYNC CYCLE

Printed in U.S, America 1/15/67 For Form 1026259
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Functional Detail

KTO0®6S

K=06
N=4+5 READ TRANSFER M=2
N=6+7 WRITE TRANSFER N =4+5+6+7

READ CONTROL LOCATION . MEMORY CYCLE
ADDR.=(S5),0

D4— SENSE "AMPS.
INFO.DR.4&—— D, DIRECT

ENTERED CHARACTER FROM SYSTEM

(FOR WRITE TRANSFER) EC-0/1
Ke—07
Mc—1
TRANSFER STORED ADDRESS TO
ADDRESS REGISTERS X,Y,2 &— D DB6=1 « [D ADDR BITS] %0
«.+.OR ELSE INITIALIZE ADDRESS REGISTERS
(NOTE: INITIALIZING OCCURRING Ye— 1 (S+DB+ EY) . +DB6=0
IN SYNC CYCLE OBVIATES THIS X402 + [D ADDR.BITS]=0
ACTION) .
MEMORY READ OCCURS IN ACCESS D4—0 N=4 +5
WHICH FOLLOWS IN NEXT STATE )
MEMORY WRITE OCCURS IN ACCESS DAe—EC . : N=6+7 DA1 =0

WHICH FOLLOWS IN NEXT STATE

bB+«—0
TRANSFER INPUT CHARACTER INTO
PROPER POSITION OF D REGISTER DAz_._vo N=6+7 + DAl =1
DB ¢—EC

FIGURE II-16
BEGIN SYSTEM CYCLE - READ/WRITE
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— —
Functional Detail
K=07
M= 1
N=04+05
MEMORY READ CYCLE OBTAINS WORD FROM | MEMORY CYCLE:
BUFFER FROM WHICH PROPER CHARACTER SDDR -E(Y),()é)
- 4— SENS
(Z-SELECTED) IS SENT TO SYSTEM INFO.DR b DIRECT
CHARACTER SENT TO SYSTEM IN=DA ITD=1°2 =0
. s IS A
LSO SHOW_N TO ADAPTER DC=DA Z=0
IN= DB ITD=1 Z=1
DC= DB E=1
*CHARACTER TIME(4 WS)TO SYSTEM ITC=1 ITD=1 ITCM-2=1
“FINAL ADDRESS* TO SYSTEM IFA=1 ITD=1 BFiL=1 Z=1
(ENTERED CHARACTER NOT USED)
Y, %2 +1
D0
TRANSFER IS INTERRUPTED M &—0 +AAN=1
+RIN=0
TRANSFER COMPLETED M4—0 CCB=0
Lée—2 + (+N=4-EIS=1
+N=4+AD=02 +03
«DC=(011111)
+BFL=1"Z=1
TRANSFER COMPLETED FROM ONE BUFFER; ‘.\_“._,g CC(;B;‘1 4 EIS=1
] ’ p S . - 0 -
BUT ADAPTER HAS A SECOND' CONTINUOUS 1 \ tN-4.AD202+03
BUFFER TO BE CHECKED NOW — . DC=(01 1
DC=(011111)
+BFL=1«2Z=1)
K=07
M=2
(N=04+05) ESta 1

MEMORY READ CYCLE READS CONTROL WORD
FROM SPECIAL ALTERNATE LOCATION
AND CLEARS THE LOCATION
(S IS EVEN)

MEMORY CYCLE
ADDR=(s+ 1), 0
D4 —SENSE

NO INFO RESTORE

ALTERNATE CONTROL WORD IS SIGNIFICANT;
SCAN CYCLE TO FOLLOW

ES1+—0
Ne— 2

+DA6=1
+D0B6=1

ALTERNATE CONTROL WORD NOT IN USE

Me— 0
ES14+—0

DA6=0+« DB6=0

"
“CHARACTER WRITE TlME,TO ADAPTER

NO MEMORY CYCLE

INDICATES THAT ADAPTER STATE IS BEING

CWT=1

SAMPLED (CAT=0)
ENTERED CHARACTER FROM ADAPTER

EC=AC

REPRESENTS ADAPTER STATE

RETURN ADDRESS TO D REGISTER;
READ OPERATION NOT COMPLETED

L#2

TRANSFER IN PRESENT ADAPTER STATE
SCAN CYCLE TO FOLLOW

DB1,DA «—EC
DB +— 0
N «—— 2

L=2

Me— 2

MEMORY WRITE CYCLE TO UPDATE CONTROL
LOCATION

MEMORY CYCLE:
ADDR = (S), 0

INH.D ~—SENSE AMPS
INFO.DR«— D,DIRECT

NEXT CYCLE CAN BEGIN- REFER TO STANDARD
’ ACTIONS

— —

KCC =1 J

FIGURE II-17
READ TRANSFER TO SYSTEM

Printed in U.S. America 1/15/67
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Functiona

1 Detail

MEMORY CYCLE WRITES ONE NEW CHARACTER MEMORY CYCLE:
CIRCULATES OTHER CHARACTER ADDR.=(Y),(X)
: INFO.DR «—D DIRECT
.. .INPUT CHARACTER IN DA INH. DA4—SENSE1-6 2=0
DB+—SENSE 7 -12
. . .INPUT CHARACTERIN OB DA< SENSE 1 — 6 Z=1
INH. DB &— SENSE 7-12
INPUT CHARACTER FROM SYSTEM IS SHOWN DC=DA 2=0
TO ADAPTER bc-0B P
CHARACTER TIME (4 AS)TO SYSTEM ITC=1 TTD=1 + ITCM-2 =1
FINAL ADDRESS TO SYSTEM . ..ON NEXT-TO-FINAL IFA =1 ITD=1 + BFL=1
CHARACTER IF DTC IS CONNECTED *(+ DTC +2=1)
ENTERED CHARACTER FROM SYSTEM EC=0/1
Y,X,2+1
TRANSFER NEXT INPUT CHARACTER DB ¢—EC Z=0
INTO PROPER POSITION IN D REGISTER DA +~——0
’ DA¢—EC Z2=1
DB«— 0O
TRANSFER IS INTERRUPTED M4— 0 + AAN=4 +WIR=0O
TRANSFER COMPLETED M4c— 0 +N=6+-EIS=1
’ Le—2 +N=6+AD=02+03
*DC=(011111)
+BFL=1° Z=1

N *START TRANSMIT”TO ADAPTER NO MEMORY CYCLE:
CHARACTER WRITE TIME“TO ADAPTER STR- 1 -2
INDICATES THAT ADAPTER STATE CWT o1
CAN BE TAKEN IN (CAT=0)
ENTERED CHARACTER FROM ADAPTER EC<AC
REPRESENTS ADAPTER STATE
RETURN ADDRESS TO D REGISTER;WRITE De—X Y 2 Le2
OPERATION NOT COMPLETED DAB L— 1
. DB6 1
ASSIGN BUFFER TO ADAPTER UNLESS De— 0 EXCEPT L=2 * ARIN=0
ADAPTER ORDERS OTHERWISE DB6 L— 1
SCAN CYCLE TO FOLLOW Ne— 2
TRANSFER IN PRESENT ADAPTER STATE DB1 DA «— EC L=2 « ARIN=I
AS ORDERED BY ADAPTER DB —0
SCAN CYCLE NEXT Ne 2
M&i—2
K= 07
M= 2
ES1=0
MEMORY WRITE CYCLE TO UPDATE MEMORY CYCLE:
CONTROL LOCATION ADDR, =(s), 0
INH,D<— SENSE

NEXT CYCLE CAN START-REFER TO STANDARD ACTIONS

FIGURE II-18
WRITE TRANSFER FROM SYSTEM
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Functional Detail

B300 PASSIVE INTERROGATE

The Passive Interrogate informs the B300 thaf an Interrupt has occurred
and which DTTU and Buffer initiated the Interrupt.

B300 INSTRUCTION

OP =35 =1

M = 1 = Denotes Passive Interrogate,

N = N/A

AAA = Branch to any Interrupt except Write-Ready.
BBB = Points to DTTU Buffer number storage location,
CCC = Branch to an Interrupt Write-Ready.

When the Interrupt Flip-flop (INTF) in the B249 is not SET, the B300
Passive Interrogate will fall through to the next instruction in se-
quence, '

The Interrupt Flip-flop in the B249 being ON, will cause the number of
the DTTU and Buffer to be stored in the location pointed to by the BBB
Address of the B300 Interrogate, The AAA or CCC Branch will then be
taken depending on the reason for the Interrupt. The CCC Branch will
be taken when the DTTU Buffer causing the Interrupt is Write-~Ready.

The AAA Branch will be taken when the DTTU Buffer causing the Interrupt
is NOT Write-Ready. That is, the Interrupt is Read-Ready, Idle, or
Busy.

GENERAL
Refer to Figuré I1-19,

The Passive Interrogate is initiated by the B300, The "N" Variant is
read and placed in the SCF but is of no significance, The "M" Variant
which must be one, is read and placed in the MVFs, The B300 now sends
a Sync Level (ISYL) to the B249 while idling at CUF = 1 and MC3F with
its Clock under control of the B249,

The DTCU (B249) receiving ISYL, moves from the Idle State (P =0 . Q =
0) to begin Sync (P =0 . Q = 2 + 3) which has no real significance
during the Passive Interrogate, From this point, the DTCU goes to
PAF . Q = 0 to check the DTTU (B487) for the Ready State (Power ON -
Remote)., If the DTTU is Ready, the DTCU goes to P4F . Q = 1 to Sync
with the DTTU., However, if the DTTU is Not~Ready, the DTCU will by~
pass PA4F . Q = 1 and will go directly to P4F - QS3S.

With the DTTU Ready, the DTCU goes to P4F - Q = 1 where it sends the
Sync Level (ISYL) to the DTTU and turns Clock Control over to the DTTU,

The DTTU (B487) receiving ISYL will move from its Idle State (KCCS) to

Printed in U.S., America 1/15/67 For Form 1026259
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CUF 5,4,3
MCF=0

CUF 11,10,9
MCF=0

CUFa14
MCF=0

CLEAR

CUF=15
MCF =0
NO INTER DISF
CLEAR
CUF =2 CUF= 1 CUFm1 CUF =876 CUF~8 IWRL /
MCF =0 MCF~ 0 MC3F MCF=0 MC2F
. READ N READ M IDLE READ STORE
B 300 NO M=1 BBB TU/BUFFER #
: SIGNIFICANCE
TU/BUFFER #¢ IWRL
ITcL
\
ISYL

3

$0QsS06

PS0Q2S
P=0
Q=2+3
BEGIN
SYNC

TU. NOT [\
READY L//

P4Q50G PaqQ

CHECK TO SYNC
WITH TU
A R

READY

S16G

TU READY

P4F
‘Qs3s

IsyL/

IsSYL

ITOL

B487

KCCSs

AANS/

BUFFER &

BUFFER STATE _

TCTL

KSoes
—T READ
CONTROL
CELL

KSO5s
SYNC
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ed
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‘ ‘ Functional Detail

KS06S where the Control Cell of the Buffer causihg the Interrupt is
read., From KS06S, the DTTU goes to KSO5S where it sends the number
and status of the Buffer causing the Interrupt along with a Timing
pulse (TCTL) to the DTCU, The Terminal remains at KS05S for one Clock
period, and then returns to KCCS, One DTTU Clock period (1lOms.) is
sufficient time for the DTCU to staticize the information being sent
from the DTTU,

The DTCU receiving TCTL (Terminal Time for Character Level) will:
1. Place the Buffer number in the "A" Register.
2. Place the Buffer State in the "R" Register,
3. Proceed to P4F . QS3S,

At P4F . QS3S, the DTCU sends the composite DTTU Buffer number and the
Buffer status to the Central Processor., 1In addition to this, the DTCU
sends ITCL to the Central Processor starting its Clock while the DTCU
turns Clock Control over to the Central Processor,

The B300 receiving ITCL starts its Clock and proceeds through CUF = 8,
7 and 6, At this time it will sample IWRL and IWRL/ (Inquiry Write-
Ready and Inquiry Not-Write-Ready) to determine which Branch is to be
taken,

IWRL is sent directly from R4F in the DTCU., When the Buffer causing
the Interrupt is Write-Ready, IWRL will allow the B300 to go through
CUF = 11, 10 and 9, resulting in the CCC Branch., When the Buffer caus-
ing the Interrupt is Not-Write-Ready (Read-Ready, Idle or Busy), IWRL/
will cause the B300 to go through CUF = 5, 4 and 3, resulting in this
AAA Branch, As the B300 exits the Passive Interrogate, it sends ISYL/
to the DTCU (B249) enabling its Clock so that it may return to the Idle
State, P=0 . Q = O,

DETAILED DESCRIPTION

CUF = 2 . MCF = 0

The '"N" Variant is read and placed in the SCFs but is of no signific-
ance during the Passive Interrogate.

CUF =1 - MCF = 0

‘The "M" Variant which must be 1, is read and placed in the Fs, DIS8F
is SET if the Interrupt Flip-flop (INTF) in the B249 is NOT ON, This
is accomplished with the term SIIL/,

CUF = 1 - MC3F

If DISF is found ON (no Interrupt) and MVS8F is OFF (not Active Inter-
rogate), CUF is set to 15 and the instruction is complete,

Printed in U,S, America 1/15/67 For Form 1026259
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Functional Detail

When an Interrupt exists, the B300 will Idle until all Card Cycles are
complete (CCNL/) at which time SC7F is SET and the following actions
take place: '

1. Transfer SCF ("N" Variant) to CIF and then to OInLs. This ac-
tion, although it occurs, is of no significance during the Pas-
vsive Interrogate,

2, SET DI1F which in turn sends ISYL to the DTCU,

3. SET SYNF and clear RUNF turning Clock Control over to the DTCU,

The B300 now awaits a response from the DTCU,

B249 OPERATION
P=0.Q=0 (A-Clock)

Refer to Figure 1I-9,

The A-Clock is enabled by ISYL arriving from the B300, When the A-
Clock occurs, Q2F is SET by ISYL, It is possible that Q1F could be
set if an Interrupt from some Terminal Unit occurs in concert with
ISYL. However, this situation can arise only if a Central Terminal
Unit (B486) is in use and the Interrupt Flip-flop was not previously
set,

P=0.Q=2 3 (A-Clock)

E]

Since the B300 is still sending ISYL, an A-Clock is produced.

Most of the logic at this point is concerned with an active instruction
(Active Interrogate, Read or Write). The only significant actions are
to trigger ATDM (4us,.) while setting AQF, Q = O and P = 4, The "A"
Register will receive what was in the '"N" Variant of the B300 instruc-
tion, but nothing will be done with it,.

P4F * Q = 0 (B-Clock)

Refer to Figure I1I-10, Page 1 of 2,

Before attempting to Sync with the DTTU (B487), the B249 must be cer-
tain that the DTTU has POWER ON and is in REMOTE (TURL),

ATDM will time out 4us, after arriving at P4F :+ Q = 0 at which time a
B-Clock is produced, If the DTTU is Ready (TUR = 1), BQF will be SET
with the B-Clock, BQF will remain RESET if the DTTU is Not-Ready,
AQF is unconditionally RESET,

P4F . Q = 0 (A-Clock)

When AQF is RESET, an A-Clock is ordered (ACLS). However, it cannot
occur until 7ps, after the last A-Clock.
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Functional Detail

With the A-Clock, BQF which reflects the DTTU Ready status, is checked,
If the DTTU was Not-Ready, BQF will be found OFF, causing AQF and RIF
(DTTU Not-Ready to B300) to be SET while "Q" is set to 3., This action
bypasses the Sync with the DTTU,.

BQF found ON, denotes the DTTU is Ready. In this case, the only ac-
tion is to SET Q = 1,

SYNC WITH DTTU

P4F . Q = 1 (A-Clock)

Refer to Figure II-10, Page 2 of 2,

The DTCU sends ISYL to the designated DTTU and awaits a response which
will come in the form of TCTL accompanying the Buffer number and State,

B487 SYNC

KCCS

Refer to Figure I1I-13,

ISYL arriving from the DTCU SETS "N" to 1, provided a Scan Cycle is
not in progress as indicated by N = 0, With N = 1 and no Adapter re-
quiring attention, "K" is SET to 6 if it is not already there, and "M"
is SET to 2 as the Buffer number in the "T'" Register is transferred to
the "S" Register,

K=6.M=2 (KS06S)

Refer to Figure 1I1-14,

With Memory Addressing accomplished by "S" and '"M", the Control Cell is
read and held in "DA" and "DB" Since this operation is a Passive In-
terrogate, neither RIN (Read) or WIN (Write) is present. Therefore,
the "N" Register will be cleared as "K" is SET to 5 and "M" to O,

K=5.M=0 (KSO058)

Refer to Figure 1II-15,

The contents of the "S" Register which points at the Buffer causing the
Interrupt, along with the status of that Buffer/Adapter ("DA" and "DB")
is sent to the DTCU, The term ITCL is also generated and sent to the
DTCU where it becomes TCTL,

The DTTU Clock is disabled as long as ISYL is present, However, the
only time this logic will have any effect is when the DTTU is direct
connected to a B300, With DTCU operation, this logic has no effect
because ISYL will go false prior to the 10us, Clock period, The Timing
will be the DTTU Clock pulse that SETS KSO05S and triggers ITCM-~-1 4us,
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When ITCM-1 times out, ITCM-2 is triggered and develops the 4us. ITCL
pulse which is sent to the DTCU as TCTL, One microsecond after TCTL
arrives at the DTCU, an A-Clock will occur, This A-Clock will cause
ISYL to go false, enabling the DTTU Clock, Since the DTTU Clock was
enabled S5ps, after it was disabled, the next Clock pulse will occur at
the minimum time which is 1Ous, after the last DTTU Clock pulse, When
this Clock pulse occurs, the DTTU will return to KCCS,

DTCU

P4F . Q = 1 (A-Clock)

Refer to Figure II-10, Page 2 of 2,

When the DTTU sends TCTL along with the Buffer number and status, an
A-Clock is produced, At this time, the following actions will occur:

1. The Buffer number is placed in the '"A" Register while AQF is SET
and ATDM is triggered.

2, The Buffer State is placed in the "R" Register whose significance
is:

a. RI1F = DTTU Not-Ready,
b. R2F = DTTU Busy.

c. R3F = DTTU Read-Ready.
d. R4F = DTTU Write-Ready.

3. BQF is RESET.
4, "Q" is SET to 3,

PAF - Q = 3

There will be two B-Clocks produced and then one A-Clock.

The first B-Clock is generated when ATDM times out, AQF is ON, and
ISYL comes from the B300,

The actions of this first B-Clock are as follows:
1, Place the Buffer number from the numeric portion of the "A" Reg-
ister through the Translator Encoder (no translation) to the "B"
Register numerics.

2, Transfer the DTTU number from S1F and S2F to BAF and BBF respec-
tively.

3. RESET AQF and SET BQF.

4, Trigger BTDM which in turn sends ITCL to the System after AQF
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changes State, The reason for gating AQF/ into the 1logic to
send ITCL to the Central Processor, is to provide a ,Sus, delay
to insure that the Information Lines (DTTU/Buffer number) have
stabilized,

The B-Clock is now enabled by AQF being OFF and BQF ON, The second
B-Clock will occur in the minimum time (7us.) and its only function is
to RESET BQF, disabling the B-Clock,

When the B300 has completely utilized the information being sent from
the DTCU, it will return ISYL/ (CUF = 14), When this happens, the A-

Clock is produced, clearing "P" and "Q" to return the DTCU to its Idle
State,

B300

CUF = 1 . MC3F

Refer to Figure I1I1-20,

ITCL arriving from the DTCU fires the Clock B,0. producing one CCP at
which time the following takes place:

1, Set RUNF turning the B300 Clock back ON,
2. 1INnL — AIF - Place the DTTU/Buffer number in AIF,

3. CUF -8 - Clear MC3F to read the BBB Address.

CUF = 8, 7 and 6 (MCF = 0)

Read the BBB Address and place it in MAR, At CUF = 6, the DTTU Buffer
number is transferred from AIF — CIF,

CUF = 6 . MC2F

The number of the DTTU and Buffer causing the Interrupt is stored in
the location pointed to by BBB (MAR Write).

The Branch to be taken is now determined by checking IWRL and IWRL/
which reflects the State of R4F in the DTCU,

With IWRL, CUF is SET to 11 and the CCC Branch is taken, With IWRL/,
CUF is SET to 5 and the AAA Branch is taken,

At CUF = 14, DI1F is cleared. This sends ISYL/ to the DTCU releasing
it, '
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B300 ACTIVE INTERROGATE

The Active Interrogate provides the B300 with a method of checking the
status of a specific Terminal Unit and Buffer/Adapter within that DTTU.
Reference Figure I11-21,

CurF=2 c
_ M=o M

READ
CUF = 11,10,9
IsyYL
READ
TU# ccce
4 4
IWRLs ITCL

B300|TU/BUFFER #
IRRL/*IWRL/-ITCL

CIF —» SCF

Y 4

IRRL*ITCL

s A P4QS0G
24
B249 PS0QSOG PsSoQ2s CHECK

BEGIN TU READY
®_ IDLE SYNC

- — - —— - — — — - —— — - oo— - —— —— o— —— | —  — - —

BUFFER STATE

TCTL

!¢
KS05S Kccs
UPDATE
SYNC CONTROL
CELL

FIGURE II-21
ACTIVE INTERROGATE - BLOCK FLOW

B487

B300 OPERATION

OP = L = 35
M=29
N = DTTU/Buffer Designate
Zones = DTTU Number
Numeric = Buffer Number
AAA = Branch to where Buffer is Read-Ready,
_BBB = N/A
CCC = Branch to where Buffer is Write-Ready.
The Active Interrogate will fall through to the next instruction in

sequence when the selected Buffer is neither Read-Ready or Write-
Ready.
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Functional Detail

DETAILED DESCRIPTION

CUF = 2 - MCF = 0

Refer to Figure II-20,

The "N" Variant (DTTU/Buffer number) is read and placed in the SCFs
with SCF1 through 4 receiving the Buffer number and SCF5 and 6 re-
ceiving the DTTU number,

CUF = 1 - MCF = 0

The "M" Variant is read and placed in the MVFs, MV1F ON signifies
Interrogate while MV8F signifies Active. ©Note that the 8-bit by-
passes the Adder on the CIF — MVF,

CUF = 1 . MC3F

The B300 will allow BAPL until all Card Cycles are complete at which
time SC7F is SET., With SC7F ON, the following actions take place:

1. SCF — CIF - Transfer the DTTU/Buffer number to the CIF and
CIF — OInL and thence to the Output Information

Lines,
2, SET ISYL - DI1F is SET and sends ISYL to the DTCU,
3. SET SYNF - Clear RUNF turning Clock Control over to the DTCU,

B249 DTCU

P=0-.Q=0 (A-Clock)

Refer to Figure II-9,

The A-Clock is enabled (ACL) by ISYL arriving from the B300, When the
A-Clock pulse occurs, Q2F is SET, It is possible that Q1F could also
be set if a Scan Cycle is in progress (SCA = 1),

P=0.-Q=2+3 (A-Clock)

The A-Clock remains enabled (ACL) by ISYL,

The Buffer number from the B300 is placed in the numeric portion of
the "A" Register while the Zone positions are cleared, In conjunction
with this, the "A" Register is marked "Occupied" by AQF being SET,.

The Zone bits of the DTTU/Buffer number character being sent from the
B300 are placed into S1F and S2F while S4F and S8F are cleared. Note
however, that the "S'" Register is SET equal to 4 if the Zones are both
OFF,

INAL - INBL/ - S =1 INAL - INBL - S =3
INAL/ - INBL - S = 2 INAL/ - INBL/ - S = 4



Burroughs - B249 Data Transmission Technical Manual Sec, II Page 59

Functional Detail

Since an Active Interrogate is called for, the B300 will send MV8L to
the DTCU, This will cause "P" to be SET to 4 while "Q" is cleared,

P=4.Q=0 (B-Clock)

Refer to Figure II-10, Page 1 of 2,

Since P = 4 . Q = 0 was entered because of an A-Clock, ATDM will be ON
for 4us. When ATDM times out, the B-Clock pulse occurs, With the B-

Clock, the Buffer number is transferred to the "B'" Register and AQF is
RESET, The Terminal is checked for POWER ON and REMOTE (TURL) and if

it is Ready, BQF is SET,

BQF remains OFF if the DTTU is Not-Ready. The DTTU must be checked
for Ready at this time because P = 4 . Q = 1 depends on a Timing pulse
from the DTTU, Therefore, Q = 1 must be bypassed when the DTTU is
Not-Ready.

P=4.Q =0 (A-Clock)

With AQF RESET, the A-Clock is enabled, When the Clock pulse occurs,
the State of BQF which reflects the DTTU State is checked. With BQF
ON, "Q" is SET to 1 to Sync with the DTTU., With BQF OFF, "Q'" is SET
to 3 to Sync with the System, R1F is SET to send the Not-Ready con-
dition to System and AQF is SET,

The Scan Flip-flop (SCAF) will be SET if the Interrupt Flip-flop is ON
and the selected DTTU does not have its Interrupt Flip-flop (N8F) ON

as reflected by SIN = 0, This will allow the DTCU to scan for the DTTU
that caused INTF to be ON after the Interrogate is complete.

P=4.Q=1 (A-Clock)

Refer to Figure II-10, Page 2 of 2,

With P = 4, ISYL and MV8S8L are sent to the B487, Along with this, the
Buffer number held in the "B" Register is also sent to the DTTU.

The B249 now awaits a response from the Terminal Unit.

DTTU (B487) SYNC

N1F is SET by ISYS, Note that this is Floating logic and can occur on
most "K" settings.

KCCS

Refer to Figure II-13,

When no Adapter requires attention (AANS/), the following will take
place:

1. SECS - The Buffer number is gated through the EC (Entrance Char-
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acter) Switches and placed in the "S" Register so that it can be
used for Addressing., This is accomplished by B300 connection
and MVSL,

2., "K" is SET to 6 and "M" is SET to 2,

K=6.M= 2: SYSTEM ADDRESS ACCESS (SYNC)

Refer to Figure 1I1-14,

The contents of the ADD (Control) Cell are read and placed in "DA" and
'YDBH. ;

Since the DTCU is not sending RINL or WINL, the '"N" Register is cleared
as "K" is SET to 5 and "M" is SET to O,

K=5.-M=0 (KS053)

Refer to Figure II-15.

The Buffer number as contained in the '"S'" Register is sent to the DTCU
but is of no significance,

The status of the Buffer is sent to the DTCU from the "DA" and '"DB"
Registers with the following significance:

1. DAL1F = Buffer Not-Ready (TUR = 0),
2, DA2F = Buffer Busy (TUB = 1).

3. CAS3F

Buffer Read-Ready (IRR = 1),
4, DAAF = Buffer Write-Ready (IWR = 1),
5. DB6F = Buffer Busy (TUB = 1),

ITCS (Inquiry Time for Character Switch) is generated 4us. after Clock
time and is sent to the DTCU where it becomes TCTS,

The DTCU will staticize the Buffer status and the Buffer type approx-
imately lus, after TCTS arrives, At this time, the DTCU sends ISYL/
to the Terminal,

Since ISYL/ arrives at the Terminal approximately 5Sus. after the last
Clock pulse, the DTTU Clock will continue to run,

The Sync between the DTCU and the DTTU is now complete, The DTTU will
return to KCCS with "N" equal to O or 2 depending on the Interrupt
(DA6F) condition of the interrogated Buffer,

B249

P=4. Q=1 (A-Clock)
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Refer to Figure I1I-10, Page 2 of 2.

The DTCU has been idling at this point awaiting the DTTU response.
The response will be the status of the Addressed Buffer/Adapter along
with the 4ps, Timing pulse TCTS. The Buffer number will also be sent
but has no significance,

When TCTS arrives, an A-Clock will occur at which time the following
actions take place:

1, "R", "T" « DTTU State - The State of the Addressed Buffer is
staticized in the "R" Register where:
a, R4F = Buffer Write-Ready.
b. R3F = Buffer Read-Ready.
¢. RI1F = Buffer Not-Ready

The Adapter type is staticized in the "T" Register but has no
significance during the Active Interrogate.

2, "A" « IN - Place the Buffer number into the numeric portion of
the "A" Register, This logic has no significance to the Active
Interrogate.

3, AQF <« 1 - Mark the "A" Register "Occupied".
4, BQF<-O - Mark the ""B" Register "Unoccupied'.
5. Q2F « 1 - Set "Q" to 3.

P=4.Q-=3

During Q = 3, the DTTU Buffer number and the Buffer status will be
sent to the B300 where only the Buffer status will be utilized, Two
B-Clocks will be produced to send this information to the Central
Processor, The Processor will then return ISYL = 0O to produce one A-
Clock which provides Exit logic from Q = 3,

P=4. Q=3 (B-Clock)

The first BCLP occurs when ATDM times out with the logic AQF = 1 - ATD
=0 . ISY = 1, With this pulse, the Buffer number is placed in the
numeric portion of the "B" Register while the DTTU number is placed in
BAF and BBF, AQF is RESET and BQF is SET to mark the "B" Register
"Occupied", AQF = 0 is included in *this logic to provide a ,5us, de-
lay to allow the "B" Register and Information Lines time to settle
down,

The second BCLP simply clears BQF, The DTCU is now at P =4 . Q = 3,

A-Clock with AQF and BQF/ is awaiting ISY = 0 to be returned from the
B300,
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B300 OPERATION

CUF = 1 - MC3F

Refer to Figure II-20,

ITCL arriving at the Central Processor fires the Clock B,0, providing
one CCP, The status of the DTTU is now checked for Write-Ready and
Read-Ready., If the DTTU is Read-Ready, IRRL being sent from the DTCU
will SET CUF to 5 and an AAA Branch is taken,

If the DTTU is Write-Ready, IWRL will SET CUF to 11 and the CCC Branch
is taken, If the DTTU is neither Read-Ready nor Write-Ready, CUF will
be SET to 15, completing the instruction, When the B300 completes
(CUF = 14 + 15), DI1F will be cleared., This sends ISYL = 0 to the
DTCU,

B249 OPERATION

P=4.Q=23 (A-Clock)

Refer to Figure II-10, Page 2 of 2,

ISY = 0 arriving from the B300, produces an A-Clock which clears the
"P'" and "Q" Registers thus returning the DTCU to its Idle State,

B300 DATA COMMUNICATION READ

Refer to Figures I11-22 and II-24,

The Read instruction will transfer the contents of a specified Buffer
in the DTTU (B487) to the DTCU (B249) where the information is trans-
lated to BCL and then sent to the B300,

The Read is initiated by the B300., The Central Processor sends a six
bit character to the DTCU defining the Terminal Unit and Buffer it
wishes to read. Along with this character, the B300 sends several
Control Levels, the most important of which are ISYL (Sync) and RINL
(Read). The DTCU places the Zone bits of that character in its "S"
Register so that it points to the specified DTTU.

The numeric bits (Buffer number) are placed in the DTCU "A" Register,
transferred to the '""B" Register and then sent to the selected DTTU,
The Sync Level (ISYL) and the Read Level (RINL) will accompany the
Buffer number being sent to the DTTU,

The DTTU, recognizing the Sync and Read Control Levels, will place the
number of the Buffer to be read into its '"S" Register and will proceed
through a Sync Cycle. As a result of the DTTU Sync, the status of the
Buffer to be read and the type of Adapter are sent to the DTCU, At



€OTJIOWY °‘S°[ UT pojutdd

L9/S1/1

6629201 uwaog Jog

MOTA MD0Td - avi¥ 00gd

¢2—1I1 FYNOIA

NU+1
CLEAR ISYL
GM STORED
CuF=2 CuF=1 CUF=11 10 8 tIFAL
MCF=0 MCF=0 MCF =0
- NU=2
READ N READ M READ cuRte — CuFas curmts
B 300 TU/BUFFER # AWAIT RESPONSE MC2F MCF=0
FROM DTCU
-2+ TOR
C1F —=sCF M=2+10 cce o s €
INFO
IsYL 1TCL ITCL
Tu
BUFFER =
RINL
. INFOSGM+ IFAL
IsvL/
B249 FMB300 .
P=0 P=0 T pus pes P=1
= - =0 -1 P= Pat - -
®_‘ a=o Q-2+3 ?.HECK Tu gvuc WITH ° Q=0 Q=1 ;6:;‘5
I0LE BEGIN SYNC
READY
RT
A
Ty READY j
- - - RINL
BUFFER & INFO.TCTL
IsvL
RINL
BUFFER STATE.ADAPTER TYPE
TcTL
NU=4+5 READ READY
NU=4 +5
NUx 445 lInFo=oM+IFAL
KSO6S KS08S K7 7
READ KSO5S KCCS READ M=1 Ke 7 u- 2
Bas7 coNTROL SYNC NU=4+5 CONTROL READ M=0 P
CELL CELL BUFFER

pat
Q=3

IRRL /.

1Teloq reuoToung

Tenue) [€oIUyD0], UOTISSTWSUCA]L ©1€d 6¥zd - sugnoiing




Page 64 Burroughs - B249 Data Transmission Technical Manual

Functional Detail

the DTCU, th%s information is staticized into the "R" and "T'" Regis-
ters respectively, The DTTU is released back to the Idle State (KCCS)
while the DTCU passes along to the Central Processor the status of the
Addressed Buffer.

The Central Processor samples the status lines to determine if the
read can take place. If the Buffer can not be read, the DTCU will

send IRRL/ (Inquiry Read-Ready-Not) causing the B300 to take the BBB
Branch, If the DTCU returns TURL/ (DTTU Not-Ready), the B300 will take
the AAA Branch, 1If neither of these conditions exist, the Read Trans-
fer will take place.

The Timing for the Read is controlled by the DTTU where the information
is transferred at its Clock rate (10us, /character), Each Clock pulse

in the DTTU will cause a character to be read from the Buffer and sent

to the DTCU along with the 4us, Timing pulse TCTL.

The character is placed in the DTCU "A'" Register., From the "A" Regis-
ter, the character is presented to the Translator whose output is
placed in the '"B" Register. Once this character reaches the '"B" Reg-
ister, the "A" Register is free to accept another character from the
DTTU, Whenever a character reaches the '"B" Register, a Timing pulse
(ITCL) is sent to the B300 informing it that a character is on the In-
formation Lines.

The B300, recognizing ITCL, will produce a CCP to accept the character,
This process continues until a Group Mark is recognized or the Final
Address Location of the Buffer being read has been reached., In either
case, the three Units will be released in this order:

1. DTTU,
2, B300,
3. DTCU,

READ - DETAIL DESCRIPTION -
B300 '

OP =L

M = 2 - Read to Group Mark,
10 - Read entire Buffer, Ignore Group Mark,

N = Terminal Unit and Buffer Designate,
Zone = DTTU Number,
Numeric = Buffer Number.
AAA = Branch on Terminal Unit Not-Ready.
BBB = Branch on Buffer Not-Read-Ready.
CCC = Input Field.
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The instruction will read the Buffer within the designated DTTU to the
Field pointed to by CCC,

The AAA Branch will be taken if the Terminal Unit is Not-Ready (LOCAL
or POWER OFF),

The BBB Branch will be taken if the designated Buffer is Busy, Write-
Ready, or Not-Ready. It is permissable to read an Idle Buffer,

CUF = 2 - MCF =0

Refer to Figure 1I-23,

The "N" Variant (DTTU/Buffer number) is read and placed in the SCFs
with SCF1l through 4 receiving the Buffer number and SCF5 and 6 receiv-
ing the DTTU number.

CUF =1 - MCF = 0

The "M" Variant is read and placed in the MVFs, MV2F ON, signifies
Read while MVS8F signifies Ignore Group Mark., Note that MVS8F bypasses
the Adder on the CIF — MVF transfer.

CUF = 1 . MC3F

The Processor Idles at this point to allow BAPL until all Card Cycles
are complete at which time SC7F is SET. With SC7F ON and the DTCU
Ready (ISRL), the Processor proceeds to CUF = 11,

Should the DTCU be found Not-Ready, ISRL/ will clear CEF,

CUF = 11, 10, 9 - MCF = 0

The CCC Address which points at the MSD of the Input area is read and
placed in MAR,

At CUF = 9 - MCF = 0, the following actions take place:

i, SCF —-+ CIF - Transfer the DTTU/Buffer number from the SCF to the
CIF and CIF — OInL and thence to the Output Infor-
mation Lines for routing to the DTCU, Note that
the CIF — OInL is binary.

2, SET ISYL - The actual logic is SET DI1F which in turn sends ISYL
(Inquiry Sync Level) to the DTCU,

3. SET SYNF - Turn Clock Control over to the DTCU,
4., Clear RUNF

5. SET RINL - The actual logic is to SET DI2F which in turn sends
RINL (Read Inquiry Level) to the DTCU,
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Fuhctional Detail

CUF = 9 . MC3F

With its Clock under control of the DTCU, the Central Processor awaits
a response from the DTCU and therefore the DTTU.

B249 DTCU

P=0.Q=0 (A-Clock)

The A-Clock is enabled (ACL) by ISYL arriving from the B300, When the
A-Clock pulse occurs, Q2F is SET. It is possible that Q1lF could also
be set if a Scan Cycle is in progress (SCA = 1),

P=0.Q=2+3 (A-Clock)

The A-Clock remains enabled (ACL) by ISYL.

The Buffer number from the B300 is placed in the numeric portion of
the "A" Register while the Zone positions are cleared, In conjunction
with this, the "A'" Register is marked '"Occupied" by AQF being SET,

The Zone bits of the DTTU/Buffer number character being sent from the
B300 are placed into S1F and S2F while S4F and S8F are cleared, Note
however, that the "S" Register is SET equal to 4 if the Zones are both

OFF,
INAL « INBL/ - S =1 INAL . INBL - S =3
INAL/ - INBL - S = 2 INAL/ - INBL/ - S = 4
Since the Read operation is being called for, the B300 will send RIN

(Read Inquiry) to the DTCU. This will cause "P" to be SET to 5 while
"Q'" is cleared,

If the B300 specifies Ignore-Group-Mark, MV8L will be true causing AAF

to be SET, This will be transferred to IGMF (Ignore-Group-Mark Flip-
flop) later on,

P=35.Q=0 (B-Clock)

Refer to Figure II-10, Page 1 of 2,

Since P = 5 - Q = 0 was entered because of an A-Clock, ATDM will be ON
for 4us, When ATDM times out, a B-Clock pulse occurs, With the B-
Clock, the Buffer number is transferred to the "B" Register, AQF is
RESET and the Ignore-~Group-Mark Flip-flop (IGMF) is SET if AAF is ON,

The Terminal is checked for POWER ON and REMOTE (TURL) and if it is
Ready, BQF is SET. BQF remains OFF if the DTTU is Not-Ready. The
DTTU must be checked for Ready at this time because P =5 . Q = 1 de-
pends on a Timing pulse from the DTTU, Therefore, Q = 1 must be by-
passed when the DTTU is Not-Ready.
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P=5.Q=0 (A-Clock)

With AQF RESET, the A-Clock is enabled, When the Clock pulse occurs,
the State of BQF which reflects the DTTU State is checked. With BQF
ON, "Q" is SET to 1 to Sync with the DTTU, With BQF OFF, "Q" is SET
to 3 to Sync with the System, R1F is SET to send the Not-Ready con-
dition to System, and AQF is SET,

The Scan Flip-flop (SCAF) will be set if the Interrupt Flip-flop is
ON and the selected DTTU does not have its Interrupt Flip-flop (NS8F)
ON as reflected by SIN = 0, This will allow the DTCU to scan for the
DTTU that caused INTF to be ON after the Read Transfer is complete,

P=35.Q=1 (A-Clock)

Refer to Figure II-10, Page 2 of 2,

With P = 5; ISYL, the Buffer number held in the "B" Register, and RINL
are SET to the DTTU.

The B249 now awaits a response from the Terminal Unit,

B487 - DTTU SYNC

N1lF is SET by ISYS, Note that this is Floating logic and can occur on
most "K" settings,

KCCS

Refer to Figure 11-13,

When no Adapter requires attention (AANS), the following will take
place: ’

1, SECS - The Buffer number is gated through the ECS (Entrance Char-
acter Switches) and placed in the '"S'" Register so that it
can be used for addressing. This is accomplished by B3CS
(B300 Connection) and RINL,

2, "K" is SET to 6 and "M" is SET to 2,

K=6 . M= 2: SYSTEM ADDRESS ACCESS (SYNC)

Refer to Figure 1I-14,

The contents of the Add (Control) Cell are read and placed in the "DA"
and "DB" Registers.

SRWS (System Read or Write) is true in that RINL is being SET from the
DTCU. This, gated with PRWS (Permit Read or Write) says:

1. The Buffer is not is use by Adapter and is neither Write-Ready
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nor Read-Ready. It is permissable to Read or Write and Idle
Buffer,

or

2, The Buffer is Read-Ready (DA3F) and the operation at the Central
Processor is not a Write,
or

3. The Buffer is Write-Ready and the operation at the Central Pro-
cessor is not a Read,

N2F which signifies System Write, will remain OFF since RINL/ (Read
Inquiry-Not) is required to SET it, The setting of N1F will determine
whether or not the Group Mark is to be ignored, If IGMF is OFF in the
DTCU denoting Read-To-Group-Mark, then N1F is RESET, If IGMF is ON
denoting Ignore-Group-Mark, the N1F is not RESET,

Upon leaving KS06S (K = 6 - M = 2), the NU (N1F, 2, 4) should equal 4
signifying Read-To-Group-Mark or, N = 5, Ignore-Group-Mark,

K=25.M=0 (KSO05S)

Refer to Figure II-15,

The Buffer number as contained in the "S" Register is sent to the DTCU
but is of no significance, The Read-Ready Level (IRRL) is sent to the
DTCU signifying that the DTTU is in Sync, IRRL (Inquiry Read-Ready
Level) can be generated in two ways:

1, By DA3F if the Buffer was Read-Ready.
2, By N=4 4+ 5 if the Buffer was Idle,

ITCS (Inquiry Time for Character Switch) is generated 4us. after Clock
time and is sent to the DTCU where it becomes TCTS.

The DTCU will staticize the Buffer status and the Buffer type approx-
imately 1lus, after TCTS arrives, At this time the DTCU sends ISYL/ to
the Terminal,

Since ISYL/ arrives at the Terminal approximately Sus, after the last
Clock pulse, the DTTU Clock will continue to run,

The Sync between the DTCU and the DTTU is now complete, The DTTU will
return to KCCS,

N4F ON (System Read or Write), causes "X", "Y" and "Z" to be transfer-
red to the '"'D" Register. However, N4F will cause DA6F and DB6F to be
SET, marking the Buffer In-Use-By-System., The Buffer number is trans-
ferred from the "S" to the "T'" Register for temporary storage., This is
necessary because some other Adapter may require attention and there-
fore, use of the "S" Register, The Interrupt Flip-flop (N8F) is RESET
and the DTTU proceeds to K = 5 - M = 2 to store the Buffer status in
Add, ;

K=35 . M= 2 produces KCCS which allows checking for Attention Needed
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from any Adapter including the one presently involved in the System
Read,

The DTTU now waits for the Sync between the B300 and the B249 (DTCU)
to be completed at which time the B249 will inform the DTTU that In-
formation Transfer may take place by sending RINL (Read Inquiry).
B249

P=5.Q=1 (A-Clock)

The DTCU has been idling at this point awaiting the DTTU response,
The response will be the status of the addressed Buffer/Adapter along
with the 4us, Timing pulse TCTS. The Buffer number will also be sent
but has no significance,

When TCTS arrives, an A-Clock will occur and the following action take
place:

1. "R","T" « DTTU State - The State of the addressed Buffer is
staticized in the "R" Register where
a, R4F = Buffer Write-Ready,
b. R3F = Buffer Read-Ready,.
c. R2F = Buffer Busy,
d. RI1F = Buffer Not-Ready,

The Adapter type is staticized in the "T" Register to enable the
proper translation:

(1) T = 0 - Translate Baudot to BCL,
(2) T =1 - Translate ASCII to BCL,

(3) T =2 - No Translation,
2, A «~ IN - Place the Buffer number into the numeric portion of the
"A" Register, This will be passed along to the B300 but is of
no significance,

3, AQF «~ 1 - Mark the "A" Register '"Occupied",
BQF « 0 - Mark the "B" Register "Occupied",

4, Q2F « 1 - SET "Q" to 3.
P=5.Q=3

During Q = 3, the DTTU/Buffer number and the Buffer status will be

sent to the B300, Two B-Clocks will be produced to send this inform-
ation to the Central Processor, The Central Processor will return ISYL
= 0 to produce one A-Clock which provides Exit logic from Q = 3,
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P=5-+-Q=3 (B-Clock)

The first BCLP occurs when ATDM times out with the logic AQ = 1 - ATD
=0 . ISY = 1, With this pulse, the Buffer number is placed in the
numeric portion of the '"B" Register while the DTTU number is placed
in BAF and BBF,

AQF is RESET and BQF is SET to mark the '"B" Register '"Occupied'., BTDM
is triggered and will send ITCL to the B300 when AQF changes State.
AQF = 0 is included in this logic to provide a ,5us, delay to allow
the "B" Register and Information Lines time to settle down,

The second BCLP simply clears BQF, The DTCU is now at P =5 - Q = 3,
An A-Clock with AQF and BQF RESET is awaiting ISY = O to be returned
from the B300,
B300 OPERATION

CUF = 9 - MC3F

Refer to Figure II-23,

ITCL arriving at the Central Processor fires the Clock B,0, providing
one CCP, The status of the DTTU is now checked for Unit-Ready and
Read-Ready, If the DTTU is Not-Ready (non-existant Adapter or Data
Set Not-Ready), TURL/ sent from the DTCU will SET CUF to 5 and SET
RUNF, The AAA Branch is now taken,

If the DTTU is Ready(TURL) but Not Read Ready (IRRL/), CUF will be SET
to 8 and RUNF will be SET resulting in the BBB Branch,

When the DTTU is Unit-Ready and Read-Ready, the NVFs will be counted
from O to 1, The DTTU/Buffer number sent from the DTCU on the INnL
lines is gated to the AIF but is of no significance, DI1F is RESET
sending ISYL/ to take DTCU, The Central Processor is now at CUF = 9
MC3F « NVF = 1 . RUNF/, It is now waiting for the first Information
character to be sent from the DTCU,

B249 OPERATION

P=5-°Q=3 (A-Clock)

Refer to Figure I1I-10, Page 2 of 2,

When ISY = O arrives from the B300, the A-Clock pulse will be generated,
With the A-Clock pulse, R3F is checked., If R3F is found OFF, the DTTU
was not Read-Ready., Therefore, the operation is complete and the DTCU
returns to P=0 . Q = 0, If R3F is found ON, the DTTU is Read-Ready
and the Information Transfer will take place, 1In this case, "P" is

SET to 1 while "Q" is cleared,
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P=1.Q=0 (A-Clock)

Refer to Figure II-11,.

The A-Clock is produced by the logic AQ = 0 - BQ = 0 . RR = 1; where
as RR = 1 is produced by the DTTU '"N" Register and is not dependent on
the "K" Register setting in that Unit.

The A-Clock SETS Q = 1,

P=1.Q=1 (A-Clock)

The DTCU A-Clock is now under control of the DTTU (TCTS). RINL is
sent to the DTTU and the DTCU waits for information to arrive from the
DTTU.

DTTU OPERATION

KCCS

Refer to Figure II-13,

When there is no Adpater requiring attention (AANS/), N4F along with
RINS from the DTCU will transfer the Buffer number from the "T'" to the
"S" Register and will SET K =6 - M = 2,

K=6.M=2 - N4AF (KTO06S)

Refer to Figure II-16.

The ADD Cell is read, resulting in the "DA" and "DB" Registers being
cleared with the exception of DAGF and DB6F, Since Memory Address
portion of ADD was found cleared, DMOOG (D Mostly Zero Gate) will be
generated and will initialize the "X", "Y" and "Z" Registers, Initial-
ization is accomplished by XYNS which transfers the Buffer number from
the "S" Register to the "Y" Register, SETS X2F, and leaves X1F RESET,
The "X","Y" and "Z" Registers now point at the first Information posi-
tion of the Buffer,.

The DTTU now proceeds to the System Read by setting K =7 - M = 1,

K=7.M=1-N=4 5

Refer to Figure I1-17,

With each Clock pulse, the DTTU will perform a Buffer Read Cycle with
Addressing under control of the "X" and "Y" Registers, The character
held in "DA" or "DB" is placed on the Information Lines (INnL) to the
DTCU via the "DC" lines under control of Z1F,

When Z1F is OFF, the character held in "DA'" is sent to the DTCU (DCDAS),
When Z1F is ON, the character held in "DB" is sent to the DTCU (DCDBS),
Each Clock pulse will increment the Address in the "X","Y" and "Z'" Reg-
isters in the following manner:
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1. ZCSs - Always complements Z1F,

2, ZCs . Z1F - Increments "X" by one (XYCS).
3. X =15 . XYCS - Increments "Y" by one,

When "X" is found equal to 15, it is incremented to 2, This bypasses
the ADD and 1/0 portions of the next Memory Plane,

The action of reading a cell and incrementing the Address continues
until one of three things occur:

1. A Group Mark occurs and the instruction specified Read-To-Group-
Mark (NIF/). ‘

2, The entire Buffer has been transferred (BFLS).

. Some Adapter requires attention (AANS) causing an Interrupt of
the System Read,

CHARACTER TIMING - DTTU TO DTCU

Refer to Figure 11-24,

Each Clock pulse in the DTTU fires a 4us, Multi (ITCM-1)., When an

ITCM-1 times out, it fires a second 4us, Multi (ITCM-2), The 4us,

output of ITCM-2 is sent to the DTCU as TCTL (Terminal Character Time

Level) . TCTL produces one A-Clock pulse in the DTCU,

Each Clock pulse in the DTTU initiates a Buffer Read Cycle such that

the information read from Core is strobed into the '"D" Register 3us.

after the Clock pulse. The character is gated to the INnLs as soon

as it reaches the "D" Register.

TCTL will reach the DTCU 4us, after DTTU Clock Time, When the A-Clock

pulse occurs in the DTCU, the character is transferred to the "A" Reg-

ister, ~ :

DTCU OPERATION

P=1.Q=1 (A-Clock)

Refer to Figure II-11,

When a character is on the Information Lines from the DTTU, it will be
accompanied by the 4us. pulse TCTS, TCTS produces an A-Clock which
will place the character into the "A" Register and will SET AQF mark-
ing the "A" Register '"Occupied",

P =1 (Universal State)

Once the character is in the "A" Register, it is submitted to the
Translator where the encoded output is selected by the "T'" Register,
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P=1.BQF = 0 (B-Clock)

4us, after the character was placed in the "A" Register, ATDM will
time out, enabling the B-Clock, With a B-Clock, the character is
transferred from the Encoder outputs of the Translator into the '"B"
Register, BQF is SET, AQF is RESET, and BTDM is triggered,

P = 1 (Universal State)

As soon as the character reaches the "B" Register, it is on the In-
formation Lines to the B300, ITCL (Inquiry Time for Character Level)
is sent to the B300 with BTDM and AQ = 0, AQ = 0 is again gated with
the logic for ITCL to provide a slight delay.

B300 OPERATION

CUF = 9 - MC3F

Refer to Figure 1I-23,

The NVF was stepped to 1 during the Sync., This occurred when the DTCU
sent the Buffer number and ITCL, This Buffer number is in the AIF,
but is of no significance.

After the DTCU has the first character to be stored on the INnLs, it
provides ITCL for the Central Processor, ITCL fires the Clock B.O.,
providing a CCP,

The NVFs are now stepped to 2, and the first character is placed in
the AIFs., When the second character is available from the DTCU, ITCL
once again provides a CCP for the Central Processor, Because NV2F is
now found ON, the first character being held in the AIFs is transfer-
red to the CI¥s and the MCFs are SET to 2, This initiates a MAR Write
to store the first character while the second character is transferred
from the INnLs to the AIFs.

CUF =9 - MC2F

Each ITCL will provide a CCP which will do the following:
1., Transfer a character from AIF to CIF,
2. Count MAR + 1,
3., Initiate a MAR Write to store that character,
4, Place a new character in the AIF,

This process will continue until the complete message has been trans-
ferred to the Central Processor,

There are two ways in which the System Read can be terminated:

1. Arrival of a Group Mark on the INnLs when the Read instruction
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specified Read-To-Group-Mark (MV8L/).
2, Encountering the Final Address in the DTTU (IFAL),

When either of these situations occurs, the Final Character to be
stored will be placed in the AIF, and RUNF will be turned ON, The
Central Processor is back on its own Clock., The next CCP will trans-
fer the Final Character to the CIFs and will initiate a MAR Write to
store that character, This CCP finding RUNF ON, will clear SYNF and
SC7F, The next CCP will occur after the Final Character has been
stored and will find SC7F/., This will provide the logic to SET CUF =
15 - MCF = 0 to Exit the instruction,.

OVERALL

Refer to Figure I1I-24,

Each CCP in the DTTU causes a character to be read from the Buffer and
4us, later, it sends the 4us, Timing pulse (TCTL), to the DTCU, TCTL,
arriving at the DTCU, generates an A-Clock which places the character
into the "A" Register and triggers ATDM. When ATDM times out 4us,
later, a B-Clock transfers the character (after translation) into the

"B" Register and triggers BTDM to provide ITCL to the B300,

Once a character is in the "B" Register, it is available to the B300,
ITCL at the B300 produces a CCP which:

1, Initiates a Memory Cycle to store the last character to arrive
- from the DTCU,

2. Place the new character into AIF,

DTTU SYSTEM READ TERMINATION
The System Read can be terminated in two ways:

1, Recognition of a Group Mark when the System specified Read-To-
Group-~Mark (N1F/).

2, Buffer-Final-Location has been reached (BFL),

K=7+:M=1

Refer to Figure 1I-17,

When a Group Mark has been read from the Buffer into the "DA" or "DB"
Register, it will generate EISS (End of Information Segment), EISS,

gated with N1F/ which denotes Read-To-Group-Mark, will clear MI1F and

SET L2F,

When the last character in the Buffer has been read and sent to the
Central Processor, BFLS (Buffer-Final-Location) gated with Z1F will
clear MIF and SET L2F,
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K=7:+:M=0

L2F generates CWT to be sent to all Adapters. In the designated Adap-
ter, CWT gates the status of the Adapter back on the AC lines as well
as RESETTING the Adapter-Special-Condition Flip-flops. The Adapter
status is transferred from the ACn (Adapter Character) to the EC (En-
trance Character) lines with ECACS, and thence to the '"DA" Register
and DB1F,

The '"N" Register is SET to 2 to initiate a Buffer Scan Cycle,

K=7..:M=2 (ADD WRITE)

The Adapter status is stored in ADD, The DTTU is now at KCCS, and the
System Read is complete,

DTCU

As each character arrives from the DTTU, it will be accompanied by TCT
(Terminal Time for Character), TCT will produce an A-Clock pulse which
will place the character in the "A'" Register,

When the A-Clock occurs, ATDM is triggered. 4us. later, a B-Clock
transfers the character to the "B'" Register and therefore makes it

available to the B300. This action continues until:

1, A Group Mark has been sent from DTTU and the B300 instruction
specifies Read-To-Group-Mark (MVS8),

2. The character arriving from DTTU came from its Final-Buffer-
Location (BFL).
DTCU GROUP MARK ENDING
When a Group Mark arrives from the DTTU, it is placed into the "A"
Register, The subsequent B-Clock which transfers the Group Mark to

the "B" Register will find EGM = 1 . IGM = 0 where:

1, EGM = 1 says a Group Mark is on the Encoder output of the Trans-
lator.

2, 1IGM = 0 says the Ignore-Group-Mark Flip-flop is OFF, denoting the
B300 MV8F is OFF,

The result of this logic is to SET Q = 3 while transferring the Group
Mark to the B300,

p=1°+-Q =3 (A-Clock)

Refer to Figure II-11,

This is Exit logic,
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When the DTTU has changed its State as signified by RR = 0 (DTTU Not-
Read-Ready), and at least 4us. has elapsed since the last B-Clock
(BTDM/), an A-Clock will occur,

This A-Clock will clear the "P" and "Q" Registers ending the System
Read.

B300 DATA COMMUNICATION WRITE

Reference Figures I1I-25 and II-27,

The Write instruction will transfer the contents of a specified area
of B300 Core to the DTCU (B249) where the information is translated
and then sent to a specific Buffer in the DTTU (B487),

The Write is initiated by the B300, The Central Processor sends a six
bit character to the DTCU defining the Terminal Unit and Buffer it
wishes to Write to, Along with this character, the B300 sends several
Control Levels, the most important of which are ISYL (Sync) and WINL
(Write).

The DTCU places the Zone bits of that character in its "S'" Register so
that it points to the specified DTTU, The numeric bits (Buffer number)
are placed in the DTCU "A" Register, transferred to the '"B" Register,
and then sent to the selected DTTU, The Sync Level (ISYL) and the
Write Level (WINL) will accompany the Buffer number sent to the DTTU.

The DTTU, recognizing the Sync and Write Control Levels, will place
the number of the Buffer to be written into its "S" Register and will
then proceed through the Sync Cycle,

As a result of the DTTU Sync, the status of the Buffer to be written
and the type of Adapter are sent to the DTCU, At the DTCU, this in-
formation is staticized into the "R" and "T" Registers respectively,
The DTTU is released back to the Idle State (KCCS) while the DTCU
passes along to the B300 status of the Addressed Buffer.

The B300 samples the status lines to determine whether or not the
Write can take place, If the Buffer cannot be written to, the DTCU
will send IWRL/ (Inquiry Write-Ready-Not) causing the B300 to take
the BBB Branch,

If the DTCU returns TURL/ (DTTU Not-Ready), the B300 will take the

CCC Branch, If neither of these conditions exist, the Write Transfer
will take place,

The Timing for the Write is controlled by the DTTU where information
is transferred at its Clock rate (1lOus/character). After information
becomes available from the DTCU, each Clock pulse in the DTTU will
cause the character to be stored in the Buffer, As a character is
being stored, the 4us Timing pulse TCTL is sent to the DTCU,
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Functional Detail

TCTL at the DTCU, causes a character to be transferred from the "A"
Register, through the Translator, and into the '"B" Register, Once
this character reaches the "B'" Register, the "A" Register is free to
accept another character from the B3CO,

Whenever a character reaches the '"B'" Register, a Timing pulse (ITCL)
is sent to the B300 informing it that a new character may be placed
on the Information Lines to the DTCU,

The B300, recognizing ITCL, will produce a CCP initiating a Memory
Cycle to read the next character, This process continues until a
Group Mark is recognized or, the Final Location of the Buffer being
written to has been reached, In either case, the three Units will be
released in the following order:

1. B300,
2, DTTU,
3. DTCU,

DETAILED DESCRIPTION

OP = L = 35
M= 4 Write-~To-Group-Mark,
M = 12 Ignore Group Mark,

N = Numeric - Buffer number 0 through 15,
Zone - DTTU number,
AAA = Information Field,
BBB = Branch if Buffer is Read-Ready,
CCC = DTTU Not-Ready Branch,

When M = 4, the Write will be terminated when encountering a Group
Mark, When M = 12, Group Mark will be ignored and the Write will be
terminated when the Final Location in the DTTU Buffer has been filled.
It is permissable to Write to an Idle or Write-Ready Buffer, but NOT
to a Read-Ready or Busy Buffer,

B300 OPERATION

CUF = 2 - MCF = O

Refer to Figure 1I-26.

The Buffer is placed in the SCF 1 through 4, while the DTTU number is
placed in the SCF 5 and 6,
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Functional Detail
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Functional Detail

CUF = 1 . MCF = 0

The "M" Variant is read and placed in the MVFs, The 4-bit must be ON
for a Write instruction., The 8-bit ON, denotes Ignore-Group-Mark,

CUF = 5, 4, 3 - MCF = 0

While the final digit of the AAA Address is being placed in MAR, the
following actions take place:

1, SCF — CIF - Place the DTTU Buffer number in CIF,

CIF — OInL - Output Information Lines, Note that the transfer
of CIF to OInL is binary, This is necessary be-
cause Internal Zero would translate to a BCL 10
which would confuse the DTCU,

2, SET ISYL

The actual logic here is SET to DI1F which sends
ISYL (Inquiry Sync Level) to the DTTU,

3. SET WIRL

DI4F is SET and sends WIRL (Write Inquiry Level) to
the DTCU,

4, SET SYNF

Clear RUNF turning Central Processor Clock Control
over to the DTCU,

At this point, the B300 waits for the DTCU and the DTTU to SYNC,

DTCU (B249)

P=0"°Q=0 (A-Clock)

Refer to Figure 1I1-9,

The A-Clock is enabled (ACL) by ISYL arriving from the B300, When the
A-Clock pulse occurs, Q2F is SET, It is possible that QlF could also
be set if a Scan Cycle is in progress (SCA = 1),

P=0-Q=2+3 (A-Clock)
The A-Clock remains enabled (ACL) by ISYL,

The Buffer number from the B300 is placed in the numeric portion of

the "A" Register while the Zone positions are cleared. In conjunction
with this, the "A" Register is marked "Occupied" by AQF being SET. The
Zone bits of the DTTU/Buffer number character being sent from the B300
are placed into S1F and S2F while S4F and S8F are cleared., Note, aow-
ever, that the "S" Register is SET equal to 4 if the Zones are both
OFF,

INAL - INBL/ - S = 1 INAL - INBL -S =3
INAL/ - INBL - S = 2 INAL/ - INBL/ - S = 4

Printed in U,S, America 1/15/67 For Form 1026259
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Functional Detail

Since a Write operation is being called for, the B300 will send WINL
(Write Inquiry Level) to the DTCU, This will cause the "P" Register
to be SET to 6, while "Q" is cleared.

If the B300 specifies Ignore-Group-Mark, MVS8L will be true causing AAF
to be SET. This will be transferred to IGMF (Ignore-Group-Mark) later
on,

P=2¢6-Q=0 (B-Clock)

Refer to Figure II-10, Page 1 of 2,

Since P = 6 - Q = 0 was entered because of an A-Clock, ATDM will be ON
for 4us. When ATDM times out, a B-Clock pulse occurs, With the B-
Clock, the Buffer number is transferred to the '"B" Register, AQF is
RESET, and the Ignore-Group-Mark Flip-flop (IGMF) is SET if AAF is ON,
The Terminal is checked for POWER ON and REMOTE (TURL) and if it is
Ready, BQF is SET,

BQF remains OFF if the DTTU is Not-Ready. The DTTU must be checked
for Ready at this time because P = 6 - Q = 1 depends on a Timing pulse
from the DTTU., Therefore, Q = 1 must be bypassed when the DTTU is
Not-Keady,

P=6°:Q=0 (A-Clock)

With AQF RESET, the A-Clock is enabled, When the Clock pulse occurs,
the state of the BQF which reflects the DTTU State is checked, With

BQF ON, the "Q" Register is SET to 1 to Sync with the DTTU, With BQF
OFF; "Q" is SET to 3 to Sync with the System, R1F is SET to send the

Not-Ready condition to System, and AQF is SET,

The Scan Flip-flop (SCAF) will be set if the Interrupt Flip-flop is.
ON and the selected Data Transmission Terminal Unit does not have its
Interrupt Flip-flop (N8F) ON as reflected by SIN = 0, This will allow
the DTCU to scan for the DTTU that caused INTF to be ON, The scan
will take place after the Write Transfer is complete.

P=6.Q=1 (A-Clock)

Refer to Figure II-10, Page 2 of 2,

With P = 6; ISYL, RINL, and the Buffer number held in the "B" Register
are sent to the DTTU,

The B249 now awaits a response from the Terminal Unit.

DTTU OPERATION

ISYS arriving at the DTCU sets NU = 1, provided there is no Scan Cycle
taking place (NU = 0) and the DTTU is designated (ITDL).



Burroughs - B249 Data Transmission Technical Manual Sec, II Pa S
Functional Detail

KCCS

Refer to Figure II-13,

The Buffer number that the System (B300) wishes to write into is on
the ECn (Entrance Character) lines (ECSYS). When no Adapter requires
attention, this number is placed in the "S'" Register with SECS and the
DTTU proceeds to a System Sync, The logic to transfer EC to the "S"
Register is as follows:

SECS = AANS/ - NU = 1 . B3CS . (RINS + WINS)

Where:
AANS/ - No Adapter requires attention,
NU = 1 - The Central Processor has initiated some activity
(1ISYL).
B3CS - Connection is to the B300,
RINS + WINS - The System activity is a Read or Write as opposed to

an Interrogate,

K =6 + M= 2: SYSTEM ADDRESS ACCESS (SYNC)

Refer to Figure 11-14,

The contents of the ADD (Control) Cell are read and placed in the "DA"
and "DB" Registers, ©SRWS (System Read or Write) is true in that WINL
is being sent from the DTCU, This, gated with PRWS (Permit Read or
Write), will SET N4F signifying a System Read or Write. Aside from

Test conditions, PRWS (Permit Read or Write) denotes one of the fol-
lowing:

1, The Buffer is Not-In-Use by the Adapter and is neither Write-

Ready nor Read-Ready, It is permissable to Read or Write an
Idle Buffer,

2, The Buffer is Read-Ready (DA3F) and the operation at the Central
Processor is not a Write,

3. The Buffer is Write-Ready and the operation at the Central Proc-
essor is not a Read,

'N2F, which signifies System Write, will be SET by RINL/ (Read Inquiry-
Not). The status of N1F will determine within the DTTU, whether or not
the Group Mark is to be ignored, If MVS8F is OFF in the Central Proc-
essor denoting Read-To-Group-Mark, then N1F is RESET,

If MVSBF is ON denoting Ignore-Group-Mark, then N1F remains SET, Upon

leaving KS06S (K = 6 . M = 2), the "NU" Register should equal 6 or 7,
NU = 6 signifies Write-To-Group-Mark, NU = 7 means Ignore-Group-Mark,

Printed in U,S. America 1/15/67 | For Form 1026259
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Functional Detail

K=5-+-M=0 (KSO058)

Refer to Figure II-15,
The Buffer number contained in the "S'" ‘Register is sent to the DTCU
but is of no significance, The Write-Ready Level (IWRL) is sent to
the DTCU to inform it that the DTTU is in Sync, IWRL can be gener-
ated in two ways:

1, By DA4F if the Buffer was Write-Ready.

2, By NU = 6 + 7 if the Buffer was Idle,

The 4us., pulse TCTS (Terminal Character Time), is sent to the DTCU to
provide it with a Clock pulse,

The DTCU will staticize the Buffer status and the Buffer type approx-
imately 1lpus, after TCTS arrives, At this time, the DTCU sends ISYL/
to the Terminal,

Since ISYL/ arrives at the Terminal approximately 5us., after the last
Clock pulse, the DTTU Clock will continue to run,

The Sync between the DTCU and the DTTU is now complete, The DTTU will
return to KCCS, ,
B249

P=6:Q=1 (A-Clock)

The DTCU has been idling at this point awaiting the DTTU response,
The response will be the status of the addressed Buffer/Adapter along
with the 4us, Timing pulse TCTS, The Buffer number will also be sent
but has no real significance,

When TCTS arrives, an A-Clock will occur at which time the following
actions take place: ‘

1. R, T« DTTU STATE - The State of the addressed Buffer is stat-
icized in the "R" Register where:
a, R4F = Buffer Write-Ready.
b, R3F = Buffer Read-Ready,
c. R2F = Buffer Busy,
d, RI1F = Buffer Not-Ready,
The Adapter type is staticized in the "T" Register to enable the
proper translation:
a, T =0 - Translate BCL to Baudot,
b, T =1 - Translate BCL to ASCII,
c, T =2 - No Translation,
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Functional Detail

2, A« IN Place the Buffer number into the numeric portion of
the "A" Register, This will be passed along to the

B300, but is of no significance.

3. AQF «~ 1 - Mark the "A" Register "Occupied".
BQF «— O

Mark the '"B" Register '"Occupied",
4, Q2F «~ 1

SET "QH to 3,

P=6°Q=3

During Q = 3, the DTTU/Buffer number and the Buffer status will be
sent to the B300, Two B-Clocks will be produced to send this inform-
ation to the Central Processor. The Processor will return ISYL = O
to produce one A-Clock which provides Exit logic from Q = 3,

P=6-Q=3 (B-Clock)

The first BCLP occurs when ATDM times out with the logic AQ = 1 - ATD
=0 « ISY = 1, With this pulse, the Buffer number is placed in the
numeric portion of the "B" Register while the DTTU number is placed

in BAF and BBF, AQF is RESET and BQF is SET to mark the "B" Register
"Occupied'", BTDM is triggered and will send ITCL to the B300 when AQF
changes State. AQF = 0 is included in this logic to provide a ,5us.
delay to allow the '"B" Register and Information Lines time to settle
down,

The second BCLP simply clears BQF, The DTCU is now at P = 6 . Q = 3,
An A-Clock with AQF and BQF RESET is waiting for ISY = 0 to be re-
turned from the B300,

B300 OPERATION

CUF = 3 - MC3F

Refer to Figure 11-26,

ITCL arriving at the Central Processor fires the Clock B,0., providing
one CCP, The status of the DTTU is now checked for Unit-Ready and
Write-Ready. If the DTTU is Not-Ready, TURL/ will SET CUF to 11 and
SET RUNF, The CCC Branch will now be taken, If the DTTU is Ready
(TURL) but not Write-Ready (IWRL/), CUF will be SET to 8 along with
RUNF, resulting in the BBB Branch,

When the DTTU is Ready and Write-Ready, the MCFs will be SET to 1 and

the first Memory Read Cycle will be initiated making the first charac-
ter to be stored in the DTTU Buffer available on the OInLs (Output In-
formation Lines) to the DTCU, Alcng with this first character, DI1F will
will be cleared providing ISYL/ to the DTCU,

Printed in U.S. America 1/15/67 For Form 1026259
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B249 OPERATION

P=6+:Q=3 (A-Clock)

Refer to Figure II-10, Page 2 of 2,

When ISY = O arrives from the B300, an A-Clock pulse will be generated,
R4F is checked with the A-Clock. 1If R4F is found OFF, the DTTU was
not Write-Ready. Therefore, the operation is complete and the DTTU
returns to P =0 . Q = 0, If R4F is found ON, the DTTU is Write-Ready
and the Information Transfer will take place,

In this case, the "P'" Register is set to 2 while "'Q" is cleared,

P=2°+-Q=0 (A-Clock)

Refer to Figure I1I1-12, Page 1 of 2,

The A-Clock is enabled by AQ = 0 - WIN = 1, When the A-Clock pulse
occurs, the first information character from the B300 is loaded into
~the "A" Register (A « IN) and AQF is SET, marking the ''A" Register as
"Occupied", This A-Clock alsc triggers ATDM and BTDM,

P =2 (Universal State)

The character in the "A" Register is sent through the Translator where
the correct translated bit configuration is placed on the Encoder lines
according to the "T" Register,.

With BTDM and ATDM both triggered, the 4us Timing pulse ITCL (Inquiry
Time for Character Level) is sent to the B300 requesting the next char-
acter,

P=2-DIT=1.BQ=0.DQ =0 - B-Clock

A B-Clock is produced by AQ = 1 - ATD = 0 « WR = 1 where:

1, AQ = 1 - ATD = 0 says there is a character in the "A'" Register
and the character has been available to the Translator for 4us,

2, WR = 1, the DTTU is Write-Ready as indicated by the "N" Register,
This term is not dependent on any "K" Register setting in the
DTTU, The translated character is transferred from the Encoder
to the "B'" Register (B « E) with a B-Clock pulse, BQF is SET
marking the "B'" Register "Occupied" and AQF is RESET, marking
the "A'" Register '"Occupied,

At this point, there are two blocks of logic in effect., These are:

P=2.AQ =0 - A-Clock and P=2 « DIT =1 - BQ =1 - DQ = 0 -
B-Clock.

P=2«DIT=1-BQ=1¢+°-DQ =0 - B-Clock,

Refer to Figure II-12, Page 2 of 2,
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As soon as BQF is SET, it sends WINL to the DTTU, This is the only
action that will take place under this Flag until the DTTU responds
after it has accepted the first character, At this time, the DTTU
will return TCTL (Terminal Character Time Level) requesting the next
character,

P=2.AQ =0 (A-Clock)

Refer to Figure I1I-12, Page 1 of 2,

When a character has been accepted by the "B" Register, AQF is RESET,
enabling the A-Clock, When the A-Clock occurs, the next character
will be placed in the "A" Register while AQF is SET, marking the "A"
Register "Occupied'", The ACLP will also trigger ATDM and BTDM,

P = 2 (Universal State)

ATDM and BTDM occurring in concert, send ITCL (Inquiry Time for Char-
acter Level) to the B300 requesting the next character,

'DTTU OPERATION

KCCS

Refer to Figure I1-13.

When there is no Adapter requiring attention (AANS/), N4F along with
WINL will transfer the Buffer number from the "T'" Register to the "S"
Register and SET K =6 . M = 2,

K =6+ M=2 + N4F (KTO6S)

Refer to Figure II-16,

The ADD (Control) Cell is read resulting in the "DA" and "DB" Registers
being cleared, with the exception of DAGF and DB6F, This will produce
DMOOG (D Mostly Zero Gate) which will initialize the "X","Y" and "Z"
Registers, Initializiation is accomplished by XYNS which transfers

the Buffer number from the "S" to the "Y" Register, SETS X2F and

leaves Z1F RESET, The "X", "Y" and "Z'" Registers now point at the
first Information position of the Buffer,

Since the B300 and the DTCU have already processed the first character
to be stored, this character is now available on the EC (Entrance
Character) lines., This first character is placed in the "DA" Register
(DAECS) while the "DB" Register is cleared (DBKS). This results be-
cause N2F is ON and DA1F, which represents the status of Z1F, is OFF,
The DTTU now proceeds to the System Write by SETTING K = 7 - M = 1,

K=7 +«+M=1.N=6+17

Refer to Figure I1-18,

The character being held in the '"DA" Register is stored in the Buffer

Printed in U.S., America 1/15/67 For Form 1026259
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while the "DB" portion of the Cell is allowed to re-circulate., This
action is under control of Z1F, When Z1F is OFF, the Read Strobe
for "DA" is inhibited (HRDAS), while the Read Strobe for "DB" is al-
lowed,

TCTL is sent to the DTTU so that the next character to be stored will
be available prior to the next DTTU Clock pulse, When the Clock pulse
occurs, the Address in the "X", "Y" and "Z'" Registers is incremented
and the new character is placed into "DA" or '"DB" according to the
State of Z1F,.

Considering the second character, Z1F will be found OFF, enabling the
term DBECS which will transfer the character on the EC lines to the
"DB", Since the Address is being incremented, Z1F will be SET so that
during the Memory Cycle, HRDBS will inhibit the ""DB" Read Strobe while
the character in the "DA" portion of the Cell is allowed to re-circu-
late, During the Write portion of the Memory Cycle, ITCL is sent to
The DTCU so that it will make available the next character to be
placed in the DTTU Buffer,

OVERALL

The transfer is started when the DTCU sends ITCL to the B300, Upon
receipt of ITCL, the B300 reads a character and places it on the In-
formation Lines to the DTCU,

At the DTCU, an ACLP places the first character into the '"'A" Register,
4us, later, a BCLP transfers the first character into the '"B" Register,
When character number one reaches the "B'" Register, BQF is SET and
sends WINL to the DTTU., The B487 (DTTU) receiving WINL, proceeds
through Address Access to Information Transfer, and stores the first
character. 4us, after the character reaches the "DA" Register, TCTL
is sent to the DTCU requesting the next character,

At the DTCU, the Timing pulse TCTL produces a B-Clock, transferring

a character from the "A" Register through the Translator into the "B"
Register, The B-Clock RESETS AQF, enabling the A-Clock to bring the
next character into the "A" Register, The A-Clock triggers ATDM and
BTDM which sends ITCL to the B300 which produces a CCP to read the
next character from System Memory.

ENDINGS

Write Terminated At The Group Mark

Refer to Figure II-26.

The B300 reading the Group Mark, will hold it in the CIFs until the
DTCU signals that it has accepted it. When an A-Clock places the
Group Mark into the "A" Register, ITCL will be sent to the B300 (ATDM

BTDM), At the B300, the CCP produced by ITCL will SET RUNF, CUF to
15, and MCF to O completing the instruction provided MVS8F is OFF de-
noting End-At-Group-Mark,
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DTCU (B249)

Refer to Figure II-12, Page 2 of 2,

The BCLP which transfers the Group Mark to the '"B'" Register will, rec-
ognizing the Group Mark in the "A" Registerm SET Q = 1, While the
DTTU is storing the Group Mark, TCTL will cause a B-Clock which, find-
ing Q = 1; will SET Q = 3,

The DTCU will now wait at P = 2 . Q = 3 - A-Clock for the DTTU to
change State by setting NU = 2,

DTTU

Refer to Figure 11-18,

The DTTU recognizing that the Group Mark has been stored, will proceed
toK=7.M=0and K =7 . M= 2 and back to KCCS, completing the

operation,

P=2-+-Q=3 (A-Clock)

Refer to Figure I1I-12, Page 1 of 2,

After the DTTU changes its '"N'" Register setting to 2, WR = 0 (Write-
Ready-Not) will enable the DTCU A-Clock. The ACLP will clear the "P"
and '"Q" Registers thus ending the operation,

WRITE TERMINATED AT BFL ENDING

As the DTTU accepts the character to be stored in the next to last
position of the Buffer, BFL (Buffer-Final-Location) is sent to the
DTCU, The DTCU recognizes BFL with the BCLP that places the Final
Character to be transferred into the '"B" Register, at which time the
"Q" Register is SET to 2,

As the Final Character is placed in the "B" Register, an A-Clock is
allowed. This places an extra character in the "A" Register and SETS
Q = 3.

After the DTTU has stored the Final Character, it proceeds through
K=7 .- M=0, K=7 . M= 2 and changes the "N" Register to 2, This
sends WR = 0 (Write-Ready-Not) to the DTCU,

The DTCU at P = 2 - Q = 3, produces an A-Clock when WR = 0 arrives
from the DTTU, clearing the "P" and "Q" Registers, This completes the
operation,

When the "Q" Register is SET to 2, IFAL is sent to the B300 with the
final ITCL., The B300, recognizing IFAL (Inquiry Final Address Level)
with a CCP, SETS RUNF, CUF to 15, and MCF to O completing the instruc-
tion,

Printed in U.S, America Revised 4/1/67 For Form 1026259
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v B300 PASSIVE INTERROGATE - ITU (B486) MODE

GENERAL DESCRIPTION

OP = L = 35

M

i
p—t

]
<

N

AAA

1l

Branch to when any CTU is Read-Ready.

BBB

Il

Location of the CTU number that is Read-Ready.
CCC

Write-Ready Branch N/A with CTU.

When functioning with an On Line Teller System, the Passive Interrogate
serves two purposes:

1. Inform the B300 of an Interrupt condition (B486 Read-Ready).
2. Inform all CTU's (B486) that the Data Processor is active.

The Passive Interrogate is initiated by the B300 which, after reading
the "M" and ""N'" variants, sends a Sync (ISYL) level and turns clock
control over to the B249 (DTCU). The DTCU recognizing ISYL leaves its
Idle state (P = 0 * Q = 0) and goes through a SYNC operation sending
ISYL to all CTU's. This action will take place regardless of the
condition of the Interrupt Flip-flop in the B249. When any CTU is Read-
Ready, the number of the CTU along with the control level IRRL (Inquiry
Read-Ready) and the timing level ITCL (Inquiry Time for Character) will
be passed along to the B300.

When no Interrupt condition exists only the timing level ITCL will be
sent to the Processor.

The B300 recognizing ITCL will check IRRL (Inquiry Read-Ready). If
there is no CTU Read-Ready, the B300 will proceed directly to CUF = 15
ending the instruction. If however, there is a CTU Read-Ready, the
B300 will store the number of the Read-Ready CTU in the location
pointed to by BBB and will then take the AAA branch.

After the B300 has utilized all the information made available by the
B249, the B249 will be released and will return to its Idle state.
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DETAILED DESCRIPTION
B300 Operation

CUF = 2 - MCF = 0

Refer to Figure I1-20.

The "N" variant which should be zero is read and placed into the SCF's.

The '"M" variant which should be one is read and placed in the MVF's.
DISF will be set if there is NO CTU Read-Ready (S11L/).

CUF =1 . MC3F

The logic to set CUF = 15 when DISF (no Interrupt) is on should be
disabled with a CTU (B486) is in use.

The CP will Idle until there are no card operations in progress (CCNL/)
at which time SC7F is set. With SC7F and the B249 Ready (ISRL), the
following actions take place:
1. SCF — CIF - The "N" variant, which is zero, is sent to the
' DTCU.
CIF — OInL
2. Set ISYL - DI1F is set sending ISYL to the DTCU.

3. Set SYNF -~ Turn clock control over to the DTCU.
Clear RUNF

The B300 will now await a response from the DTCU.

DTCU Operation
Refer to Figure 1I1-9.
P=0 "Q =0 (A-clock)

When ISYL (Inquiry Sync) arrives from the B300, an "A" clock pulse is
produced setting Q2F.

P=0 - Q=2+ 3 (A-clock)

The "A" clock remains enabled by ISYL.

The only actions to take place when the "A" CLP occurs are to set
P=4 and Q = 0,
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Functional Detail

P=4.Q =0 (B-clock)

Refer to Figure II-10 (Page 1 of 2).

The CTU causing the interrupt or the TU last receiving System attention
is checked for Unit Ready. 1If the TU is Ready, BQF is set.

P=4 - Q =0 (A-clock)

When the "A" CLP occurs, BQF is checked and when found on (TURL)
results in P =4 - Q = 1. If BQF is found off (TURL/) "P" is left at
4 while Q" is set to 3 bypassing Q = 1. This action is necessary

because P = 4 - Q = 1 depends on a Timing pulse from the addressed
CTU.

P=4 . Q =1 (A-clock)

Refer to Figure II-10 (Page 2 of 2).

The "A" clock is enabled by TCTL (Terminal Character Time) from the
designated CTU. TCTL is generated by a CTU any time it is designated
and is at Order = 1 and P = O. :

With the "A" clock, the status and type of the designated Tefminal,Unit
are staticized into the "R" and '"T" registers respectively.
The significance of the "R" register is;

R4F - TU is Write-Ready

R3F - TU is Read-Ready

R2F - TU is Busy

R1F - TU is Not Ready

The "P" register remains at four while Q is SET to three.

P=4.Q =3 (B-clock)

There will be two "B" clock pulses produced, one when ATDM times out
and the other one 7us later.

The first "B" CLP will place the contents of the "S'" register (TU#)
into the "B" register and therefore on the information lines to the
Processor. This clock pulse will also RESET AQF, set BQF and trigger
the 4pus multi BTDM. With BTDM ON and AQF OFF, ITCL (Inquiry Time for
Character) is sent to the B300 allowing a CCP to be produced. AQF = O is
gated into this logic to allow a half microsecond for the information
lines to settle down.

The "B" clock remains enabled by the logic AQF = O and BQF = 1. There-
fore, the next '"B" clock pulse will occur in the minimum time of 7us
and will RESET BQF.
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P=4 -Q=3 (A—clock)

The DTCU will wait at this point until the B300 has completed its

operation at which time ISYL = 0 (DI1F/) will allow the "A" clock

pulse to occur. This "A" CLP will clear "P" and "Q'" returning the
DTCU to its Idle state.

B300 OPERATION

Refer to Figure II-20.

CUF =1 . MC3F

ITCL arriving from the DTCU will produce one CCP which will SET RUNF
placing the B300 on its own clock. At this time DI8F is checked and
if it is found OFF, signifying an Interrupt condition (CTU Read-Ready)
exists, CUF will be SET to 8 while the number of the CTU causing the
interrupt is placed in the AIF. 1If DI8F is found ON, CUF cannot be
set to 8 and will therefore be SET to 15 completing the instruction.
CUF could not be set to 5 or 11 at this time because MV8F is not on.
MV8F at this point denotes an Active Interrogate whlch is not normally
used with CTU operation.

CUF = 8,7,6 " MCF = 0

The BBB address -is read and placed in MAR.

CUF =6 * MCF = 0

While the hundreds digit of the BBB address is being placed in the MHF's
the CTU number is transferred from AIF and CIF.

CUF = 6 + MC2F

The number of the Read-Ready CTU is stored in the location pointed to
by BBB.

Since the CTU must be Read-Ready, the term IWRL/ (Inquire Write-Ready
Not) will be true causing CUF to be SET to 5. The B300 will now go
through CUF 5, 4 and 3 and then 14, resulting in the AAA branch.

At CUF = 14 DI1F will be cleared sending ISYL/ to the DTCU allowing it
to go back to its Idle state.

B300 READ - ITU (B486) MODE

OP = L = 35
M=2 Read to Group Mark

10 Read Ignore Group Mark - Should NOT be used with CTU.
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Functlonal Detall

N = Unit designate - numeric bits only. Zone bits must be OFF.

AAA

Branch to when Designated Terminal is Not Ready.

BBB

Branch to when Designated Terminal is Not Read-Ready.

CcCC Points to MSD position of input field.

GENERAL DESCRIPTION

Refer to Figure 1I-28.

The Read Instruction will transfer the contents (87 characters plus GM)
of a buffer in the CTU designated by the '"N" variant into the field
pointed to by CCC. When the designated CTU is Not Ready, the AAA
Branch will be taken. When the designated CTU is Unit Ready but not
Read-Ready, the BBB branch will:be: taken

The Read operatlon is initiated by the B300. After the B300 has
completed its preliminary steps, read M, N and CCC, it sends the number
of the CTU to be read along with the control levels ISYL (Inquiry Sync)
and RINL (Read Inquiry) to the DTCU.

The B249 (DTCU) recognizing ISYL will proceed from its Idle state
P=0:Q=01t%toP=0"+Q =2 where the number of the CTU to be read
is accepted into the "S" register. Because RINL indicates this is a
read operation, the DTCU will go to P =5 - Q@ = O where the ready
condition of the Designated CTU is checked. 1If the CTU is indeed ready
the DTCU will proceed to P =5 - Q = 1 where the CTU status (should be
Read-Ready) and type are staticized into the "R" and "T" registers
respectively. The CTU provldes a timing level (TCTL) which allows the
DTCU to go on to P =35 - Q = 3.

At P =3 - Q = 0 when the designated CTU is found Not Ready (TURL/)
the DTCU will bypass P =5 - Q = 1 and will go directly to P =5 - Q = 3.

During P = 5 :+ Q = 3 the DTCU will send the CTU number back to the B300
accompanied by the timing pulse ITCL (Inquiry Time for Character). At
the B300 the CTU number is placed in the AIF's while the NVF's are
counted from zero to one. This CTU number in the AIF's is of no
significance and will be discarded when the first 1nformat10n character
arrives. :

The DTCU having sent one timing pulse (ITCL) to the B300 now proceeds
to P=1 - Q =0 and thence to P =1 - Q = 1 where it will remain for
the entire information transfer.

The DTCU now sends ICTL (Inquiry Character Time) to the CTU. The
Designated CTU (TUDS) recognizing ICTL proceeds for its Idle state
(=1 +P=20) through 8 =1 . P=2 to @ =5 - P = 0 where the
Address portion of scratchpad is read and then to 8 =5 . P = 1. At
this point the Information transfer begins. :
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The CTU reads a character and places it on the information lines to the
DTCU accompanied by the timing level TCTL (Terminal Character Time).
The DTCU will accept the Character into its "A" register from whence it
is sent through the translator to the "B" register. As soon as the
DTCU accepts a character into the "A" register, it will send ICTL to
the CTU requesting another. When a character has been transferred from
"A" to "B'", the DTCU will place the next character from the CTU into
"A". When a character arrives in the "B" register, it is on the infor-
mation lines to the Processor accompanied by ITCL (Inquiry Time for
Character) .

When the first information character arrives at the B300, it will be
placed into the AIF while NVF will be counted from one to two. When
the second character arrives, it will be placed into the AIF while the
first character is transferred from AIF to CIF. At this time NVF will
be found equal to two causing the Processor to go to CUF = 9. MC2F
where character number one is stored in memory. As each character
arrives at the B300 it is placed in the AIF while the preceeding
character is placed in CIF and stored.

This process continues until the CTU reaches its Final Buffer Location
at which time it forces a Group Mark over to the DTCU. After the DTCU
has accepted the GM, the CTU goes through 0 =5 - P=7 to @ =5 - P =6
where its status is changed from Read-Ready to Write-Ready therefore
sending Read-Ready not to the DTCU. The CTU has now completed the

read and goes back to @ = 1 and P = 0.

After the DTCU has sent the GM to the B300, the DTCU goes to P =1

Q = 3 and, when the CTU has changed its state the DTCU goes back to
P=0-+-Q =0.

The B300 recognizes the GM on the Information lines at which time it
goes back on Processor clock. After the GM has been stored, the
Processor will go to CUF = 15 completing the Read operation. Refer to
Figure 11-28.

DETAILED DESCRIPTION

B300 Operation

Refer to Figure II-23 and II-31.

CUF =2 «- MCF =0

The "N" variant which is the CTU number is read and placed in the SCF.
The CTU number is represented by the numeric bits. The zone bits must
be zero. »

COF =1 - MCF = O

The B300 may Idle at this point allowing BAPL until there are no card
cycles in progress (CCNL/) at which time SC7F is SET. With SC7F ON
and the B249 (DTCU) Ready, CUF is set to 11. If the DTCU is found Not
Ready, CUF will not be set to 11 and CEF will be cleared.
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CUF = 11,10,9 * MCF = O

The CCC address is read and placed in MAR.

CUF =9 - MCF = 0

In addition to the hundreds digit of the CCC address being placed in
MAR, the following actions take place:

1. SCF — CIF Transfer the CTU number fo the CIF and thence
CIF — QInL to the B249 on the output information lines.
2. SET ISYL Set DI1F which sends ISYL to the DTCU.
3. SET SYNF Turn clock control over to the DTCU.
Clear RUNF
4. SET RINL Set DI2F which sends RINL to the DTCU.

CUF = 9 * MC3F

The B300 now awaits a response from the DTCU.
DTCU Operation

P=0 Q=0 (A-clock)

Refer to Figure 11-9.
ISYL arriving from the B300 produces an "A" clock pulse which SETS Q2F.

P=0-Q=2+3

The "A" clock is enabled by ISYL. The number of the CTU to be read is
on the information lines from the B300 and is placed in the "S" register.
Note that this logic is enabled by [ITU = MODE pluggable] = 1. This
term will come true because the zone bits on the information lines are
equal zero. Since RINL (Read Inquiry) is being sent from the B300,

"P" is SET to 5 while '"Q" is cleared.

P=5°+'Q =0 (B-clock)

Refer to Figure I11-10 (Page 1 of 2).

The "B" clock pulse will occur when ATDM times out. The Designated CTU
is checked for Power ON and Remote (TURL). If it is ready, BQF is SET
and if it is Not Ready BQF is left reset. 1In either case AQF is RESET.

P=5+:Q =0 (A-clock)

The "A" clock is enabled by AQF = 0 and will occur at the minimum 7ps.
If BQF is found ON (TURL), "Q" will be SET to 1. If BQF is found OFF
(TURL/), "Q" will be SET to 3.
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This action is necessary because P = 5 * Q = 1 depends on a Timing
pulse (TCTL) from the CTU. '

P=5.Q =1 (A-clock)

Refer to Figure II-10 (Page 2 of 2).

The "A" clock is enabled by TCTL (Terminal Character Time) from the CTU.
This level is produced any time a designated CTU is at © = 1 and P = O.

When the "A" CLP occurs the status of the designated CTU is placed into
the "R" register while the type of Terminal is placed into the "T"
register to enable the proper translation. The status lines reflects
the condition of the "R" register in the CTU which should be equal to 3
or 6 sending the Read-Ready level to the DTCU. This will cause R3F in
the DTCU to be SET. The type lines from the CTU will cause "T" to be
SET to 2 resulting in ASCII to BCL translation when the information
transfer takes place. AQF is SET and BQF is RESET.

P=5:Q =3 (B-clock)

There will be two "B" clocks produced. The first occurs when ATDM times
out. With the first "B'" clock, the CTU number is transferred from "S"
to "B" and then to the B300. The status of the CTU is sent to the
Processor as reflected by the DTCU '"R" register. At this point IRRL
(Inquiry Read-Ready) should be produced by R3F. BTDM is triggered and
AQF is RESET sending ITCL (Inquiry Time for Character) to the Processor.
AQF is gated into this logic to provide an 0.5us delay to allow the
information lines time to settle down. BQF is SET.

The second "B'" clock pulse is caused by AQF = 0 . BQF = 1 and will occur
in the minimum 7ps. This "B" CLP simply clears BQF to provide enabling
logic for the "A'" clock. :

P=5+Q =3 (A-clock)

The "A" clock pulse will occur when the B300 sends ISYL = O signaling

that it is ready to start the information transfer. When the "A" CLP

occurs, "P" will be SET to one if the CTU is Read-Ready (R3F) and '"Q"

will be cleared. 1If the CTU was Not Read-Ready, R3F will be found OFF
causing "P" to be cleared returning the DTCU to its Idle state.

B300 Operation

CUF = 9 . MC3F

Refer to Figure I1I-23.

ITCL (Inquiry Time for Character) arriving from the DTCU fires the
clock BO producing one CCP.

The Status of the designated CTU is now checked. If it is Not Ready
(TURL/), CUF is set to 5 and the AAA branch is taken. If the CTU is
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Unit Ready but Not Read-Ready, CUF is SET to 8 and the BBB branch is
taken. ‘

When the CTU is Unit-Ready and Read-Ready the MVF's are counted from
0O to 1 and the Buffer number being sent from the DTCU on the INnL
lines is gated into the AIF but is of no significance. DI1F is RESET
sending ISYL/ to take DTCU. The Processor is now at CUF = 9 -+ MC3F -
NVF = 1 .- RUNF/ awaiting the first Information character to be sent
from the DTCU.

B249 Operation

P=5"-Q =3 (A-clock)

Refer to Figure 1I1-10 (Page 2 of 2).

When ISY = O arrives from the B300 an "A" CLP will be generated. With
the "A" CLP,R3F is checked. 1I1f R3F is found OFF, the CTU is Not Read-
Ready. Therefore, the operation is complete and the DTCU returns to
P=0-Q=0. 1If R3F is found ON, the CTU is Read-Ready and the
Information transfer will take place. In this case "P" is SET to one
while "Q" is cleared.

P=1-Q =0 (A-clock)
Refer to Figure II-11.
The "A" clock pulse SETS Q =

P=1.Q =1 (A-clock)

ICTL (Inquiry Character Time) is sent to the CTU. The "A" clock will
be enabled when the CTU signals that it has the first character available
by sending TCTL (Terminal Character Time).

B486 Operation

The System Read operation is initiated in the CTU at 6§ = 01+ P = O

when ACANS/ indicates that none of the channels require attention.

ICTS indicates that the DTCU and Central Processor are ready to receive
information. R3F indicates that the CTU is System Read-Ready, and TUDS
indicates that the DTCU Scanner has located this CTU.

ﬂ_=01'P=2

Refer to Figure I11-29.

The channel number is transferred from the "T" to the "S" register Wlth
SFTS. Order is set to 05, and "P" is cleared.
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? = 05 .

P =

0 - X

03

Refer to Figure II1-30.

The Address cell of Scratchpad
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The "X" register is set to 03 when the "DB" and "DC" registers equal
Zzero. This signifies that the Input message to System is being
initiated and it is NOT an Error message (HX2S/).

=05-"-"P=1.X =03

Q1F/ and Q2F/ inhibits a Memory cycle at this time because DITS is
gating the buffer number from the '"T" register via DI to the DTCU (TR
lines). After the buffer number is in the DTCU "A" register, it
requests another character by returning ICTS to this CTU (TUDS).

A Clock Pulse is generated to step '"Q' to 01 and initiates a Memory
cycle. The "TC" number is read from the first Information cell and
sent to the DTCU from the '"DA" register via the DI switches. The CTU
idles until DTCU requests another character by returning ICTS after
the "TC" number is in the DTCU "A" register. Each Clock Pulse counts
"Z" from this point on to select the character that is to be sent to

the System from the '"DA'", "DB'" or '"DC" registers.
Z =0 DA to DI to TR
Z =1 DB to DI to TR
Z = 2 DC to DI to TR

The CTU remains at this "P" count in this Order while three Memory
cycles are executed at each Address to bring the Information into the
"D" register and then gate the three characters into DI as shown above.
The "X" register is counted to address the next Information cell when
Z = 2 indicates that three characters have been read from this cell.
The "Z" register is counted and three Memory cycles are executed at
this Address with each ICTS to send the proper character from the '"D"
register to the DTCU until this cell is completely read.

The operation continues until Q2F is set by X = 31 and Z1F indicating
that the entire buffer has been read. This forces a Group Mark into
the DI switches with DIGML. The Group Mark is accepted by the DTCU
and the next clock pulse generated with the ICTS returned from the
DTCU SETS "P'" to 7 and clears the "X" and "Z" registers.

=5 +-P =17

The Parity/Address cell is cleared with the Memory Write cycle. The
"X" Register is SET to 01 and "P" is SET to 6.

=5 +P =26

The Write from DB retains the System Status bits (DB4F) in Scratchpad.
PQCS SETS @ = 01, '"P" is cleared, the "X" and "Z" registers are
cleared, and the "R" register is SET to 3 to indicate that the CTU is
System Write Ready.

B249 Operation

P=1"+'Q =1 (A-clock)
Refer to Figures II-11 and II-31.



11 Page 105

Sec.

Burroughs - B249 Data Transmission Technical Manual

Functional Detail
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The CTU sends TCTL (Terminal Character Time) to the DTCU when it has
the first character available. Since TCTL will remain true for the
entire information transfer, the "A" clock will free run at its 7us rate.
The first '"A"™ CLP SETS DQF disabling ICTL to the B486. The next "A"
CLP accomplishes the following:

Place the character into the "A" register.
Set AQF marking "A" occupied.

Trigger ATDM.

Reset DQF sending ICTL to the CTU requesting the next
character.

W N

P=1-Q =1 (B-clock)

The "B" clock pulse is produced when ATDM times out and will therefore
occur prior to the next "A" clock.

The '""B" clock will;

1. Transfer a character from the encoder outputs of the trans-
lator into the "B" register from whence it is placed on the
information lines to the Processor.

2. Set BQF marking "B' occupied.

3. Reset AQF marking "A'" unoccupied. _
Trigger BTDM to send ITCL to the Processor. Note that BTDM
RESETS BQF.

P=1.Q =1 (A-clock)

The next "A" CLP will again SET DQF disabling ICTL to the B486. The
second "A" CLP in this sequence will;

Place a character in "A".

Set AQF marking "A" occupied.

Trigger ATDM.

Reset DQF sending ICTL to the B486.

AW N R

P=1-Q =1 (B-clock)

The "B'" CLP occurs when ATDM times out and will;

1. Transfer a character into '"'B".
2. Set BQF.

3. Reset AQF.

4,

Trigger BTDM to send ITCL to the B300.

This process continues until a "B'" clock transfers the Group Mark into
the "B" register at which time "Q" is SET to 3.
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P=1"'Q =3 (A-clock)

After the CTU has changed its state to Write-Ready, an "A" clock will
clear "P" and "'Q" completing the Read operation.

B300 Operation

CUF = 9 . MC3F

Refer to Figure II-23.

The NVF was stepped to 1 during the SYNC. This occurred when the DTCU
sent the CTU number and ITCL. This CTU number is in the AlF, but is
of no significance.

After the DTCU has the first character to be stored on the INnLs, it
provides ITCL for the Processor. ITCL fires the Clock BO providing a
CCP.

The NVF's are now stepped to 2 and the first character is placed in the
AIF's. When the second character is available from the DTCU, ITCL once
again provides a CCP for the Processor. Because NV2F is now found ON,
the first character being held in the AIF's is transferred to the CIF's
and the MCF's are SET to 2 initiating a MAR write to store the first
character while the second character is transferred from the INnL's to
the AIF's.

CUF = 9 - MC2F

Each ITCL provides a CCP which will;

Transfer a character from AIF to CIF.
Count MAR + 1.
Initiate a MAR Write to store that character.

W N

Place a new character in the AIF.

This process will continue until the complete message has been trans-
ferred to the Processor as signified by the arrival of the GM on the
INnL's.

When this situation occurs, the Group Mark will be placed in the AIF
and RUNF will be turned ON. The Processor is back on its own Clock.

The next CCP will transfer the Group Mark to the CIF's and will initiate
a MAR Write to store that character. This CCP finding RUNF ON, will
clear SYNF and SC7F. The next CCP will occur after the Group Mark has
been stored and will find SC7F/. This will provide the logic to SET

CUF = 15 and MCF to zero to exit this instruction.
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B300 WRITE - ITU (B486) MODE

M =4 Write to Group Mark

12 Write and Ignore Group Mark. Should not be used with CTU.
N = Unit Designate. Numeric bits only. Zone bits must be OFF.
AAA = Points to MSD position of Output Field.
BBB = Branch to when designated. Terminal is not Write-Ready.
CCC = Branch to when designated. Terminal is Not-Ready.

GENERAL DESCRIPTION

Refer to Figure 11-32.

The Write instruction will transfer information from the field pointed
to by AAA in the B300 to a Buffer in the CTU designated by the "N"
Variant. The transfer will be terminated by a Group Mark or by reaching:
the end of the CTU Buffer (Buffer Final Location (88 characters).

When the designated CTU is found not ready, the CCC branch will be
taken. When the designated CTU is found Unit-Ready but not Write-
Ready, the BBB branch will be taken.

The Write operation is initiated by the B300. After the B300 has
completed its preliminary steps (Read M, N and AAA), it sends the
number of the CTU to be written to along with the Control Levels ISYL
(Inquiry Sync) and WIRL (Write Inquiry) to the DTCU (B249).

The B249, recognizing ISYL, will proceed from its Idle state P = O

Q =0toP =0 . Q =2 where the number of the CTU to be written to is
placed in the "S" Register.

Because WIRL signifies this is a Write operation, the DTCU will go to
P=6 *Q = 0 where the Ready condition of the CTU is checked. When
the CTU is found Ready, the DTCU will proceed to P = 6 - Q = 1 where
the CTU status (should be Write-Ready) and type are staticized into the
"R'" and "T" Registers respectively. The CTU provides a timing level
(TCTL) which allows the DTCU to go onto P =6 + Q = 3.

At P=6 . Q = 0, when the designated CTU is found Not-Ready. (TURL/),
the DTCU will by-pass P =6 - Q = 1 and will go directly to P = 6 -
Q = 3.

During P = 6 .- Q = 3, the DTCU will send the status of the designated
CTU (IWRL) back to the B300 accompanied by the Timing pulse ITCL
(Inquiry Time for Character). The CTU number ("S" Register) is also
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sent but is of no significance.

The Processor, receiving ITCL and IWRL, proceeds to CUF = 3 and MC1F
where the first character to be transferred is read and placed on the
information lines. Also at this time, ISYL/ is sent to the DTCU.

With the arrival of ISYL/, the DTCU proceeds to P = 2 * Q = O where;

1. The first character is placed into the "A" Register and is
transferred to the "B" Register via the Translator. When the
character reaches '""B", it is on the information lines to the
CTU.

2. 1ITCL is sent to the Processor requesting the second character.

3. After the second character reaches the "A" Register, the DTCU
sends ITCL to the Processor requesting the third character.

At this point, the CTU Wfll be brought into Sync and no further infor-
mation will be requested from the Processor until after the CTU accepts
the first character.

The DTCU sends ICTL to the CTU to inform it that the Information
Transfer is to take place.

The designated CTU (TUDS), recognizing ICTL, leaves its Idle state

(0 =1+ P =0) and goes through § =1 and P =2 to @ =7 - P =0
where the Address portion of Scratchpad is read. From here, the CTU
goes to @ =7 - P =1 and accepts the first character to be stored.
After accepting the character, the CTU sends TCTL (Terminal Character
Time) to the DTCU.

The DTCU recognizing TCTL will transfer a character from "A" to "B"

and then to the CTU. Accompanying the character to the CTU will be
the Timing pulse ICTL, which informs the CTU that a new character is
available.

As soon as the "A" Register is unoccupied, the DTCU will place the
character on the Information lines from the Processor into "A". The
DTCU will then send ITCL (Inquiry Time for Character) B300 requesting
the next character. ‘

This process continues until the character being transferred is a Group
Mark or until the Final Location of the CTU Buffer is filled.

When either of these conditions occur, the Processor will exit the
instruction. The DTCU recognizing either GM or IFAL (Inquiry Final
Address) will proceed through P =2 - Q =1 to P =2 . Q = 3 where it
waits for the CTU to change its state from Write-Ready to Not-Write-
Ready (Idle).

After the CTU has stored the Final character or Group Mark, it goes
to ® =7 - P=7 to clear ADD, and then on to 6 = 7 - P = 6 to update
its status.

It is at this point that the CTU informs the DTCU that it is no longer
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Write-Ready. The final CTU action is simply to return to its Idle
state (0 =1 - P = 0).

When the DTCU becomes aware that the CTU is no longer Write-Ready, it
returns to its Idle state (P = 0 . Q = 0) and the operation is complete.

DETAILED DESCRIPTION

B300 Operation
Refer to Figure I1-26.

CUF =2 - MCF = 0

The Numeric portion of the "N'" variant which specifies the CTU to be
written to, is placed in SCF 1-4. The Zone bits in the "N" Variant
must equal zero and will, therefore, clear SCF5 and 6.

CUF =1 - MCF = O

The "M" Variant is read and placed in the MVFs. The 4-bit must be ON
for a Write instruction. The 8-bit ON, denotes Ignore-Group-Mark and
should not be used in ITU mode.

CUF = 1 . MC3F

The B300 now allows BAPL until all Card Cycles have been completed, at
which time CCNL/ SETS SC7F as a SYNC. SC7F in turn SETS CUF to 5 and
clears MCF. '

CUF = 5,4,3 ¢ MCF = O

The AAA Address which points to the MSD position of the field to be
written, is read and placed in MAR.

CUF =3 .- MCF =0

While the Final digit of the AAA Address is being placed in MAR, the
following actions take place:

1. SCF — CIF - Place the CTU number into CIF.

CIF — OInL - Output Information Lines. ©Note that the transfer
of CIF to OInL is binary. This is necessary
because internal zero would translate to a BCL
10 which would confuse the DTCU.

2. SET ISYL - The actual logic here is to SET DI1F which sends
ISYL (Inquiry Sync) to the DTTU.

3. SET WIRL - DI4F is SET and sends WIRL (Write Inquiry) to the
DTCU.
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4, SET SYNF - Turn Processor Clock Control over to the DTCU and
clear RUNF.

At this point, the B300 waits for the DTCU to SYNC.

B249 DTCU

P=0-Q=0 (A-clock)

Refer to Figure II-9.

The "A" clock is enabled (ACL) by ISYL arriving from the B300. When
the "A" clock pulse occurs, Q2F is SET. It is possible that Q1F could
also be SET if a Scan Cycle is in progress (SCA = 1).

P=0 - Q=2+ 3 (A-clock)

The "A" clock remains enabled (ACL) by ISYL.

The number of the CTU to be written to is on the Information lines from
the B300 and is placed into the "'S" Register. Note that this logic is
enabled by [ITU - Mode Pluggable] = 1. This term will come true
because the zone bits on the Information lines are equal zero.

Since a Write operation is being called for the B300 will send WIN

(Write Inquiry) to the DTCU. This will cause "P" to be SET to 6 while
"Q" is cleared.

P=6 -Q =0 (B-clock)

Refer to Figure I1I-10 (Page 1 of 2).

The "B" Clock pulse will occur when ATDM times out. The designated CTU
is checked for Power ON and Remote (TURL). If it is Ready, BQF is SET
and if it is Not-Ready, BQF is left RESET. 1In either case, AQF 1is
RESET.

P=6 -Q =0 (A-clock)

The "A'" Clock is enabled by AQF = 0 and will occur at the minimum 7ps.
If BQF is found ON (TURL), "Q" will be SET to 1. If BQF is found OFF
(TURL/), "Q" will be SET to 3.

This action is necessary because P = 6 . Q = 1 depends on a Timing
pulse (TCTL) from the CTU. '

P=6 - Q =1 (A-clock)

Refer to Figure I1I-10 (Page 2 of 2).

The "A" Clock is enabled by TCTL (Terminal Character Time) from the
CTU. This level is produced any time a designated CTU is at @ = 1 and
P = 0. When the ACLP occurs, the status of the designated CTU is
placed into the "R" Register while the type of Terminal is placed
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into the "T" Register to enable the proper translation.

The status lines reflect the condition of the "R'" Register in the CTU
which should be equal to 3 sending the Write-Ready level to the DTCU.
This will cause R4F in the DTCU to be SET. The type lines from the

CTU will cause "T" to be set to 1 resulting in BCL to ASCII translation
when the Information transfer takes place. AQF is SET and BQF is RESET.

P=6 -Q =3 (B-clock)

There will be two "B" Clocks produced. The first occurs when ATDM
times out. With the first "B" Clock, the CTU number is transferred
from "S" to "B". However, this is of no significance. The status of
the CTU is sent to the Processor as reflected by the DTCU '"R" Register.
At this point IWRL (Inquiry Write Ready) whould be produced by RAF.
BTDM is triggered and AQF is RESET sending ITCL (Inquiry Time for
Character) to the Processor. AQF is gated into this logic to provide
a .9us delay to allow the Information lines time to settle down. BQF
is SET.

The second "B" Clock pulse is caused by AQF = O - BQF = 1 and will occur
in the minimum 7ps. This "B" CLP simply clears BQF to provide enabling
logic for the "A" Clock.

P=6 - Q =3 (A-clock)

The "A" Clock pulse will occur when the B300 sends ISYL = 0 signaling
that the first character to be transferred is on the Informatign lines.
When the "A"™ CLP occurs, '"P" will be set to two if the CTU isWWrite-
Ready (R4F) and "Q" will be cleared. If the CTU was Not-Write-Ready,
R4F will be found OFF causing '"P" to be cleared returning the DTCU to
its Idle state.

B300 Operation

CUF = 3 - MC3F

Refer to Figures I1I1-26 and 11-33.

ITCL arriving at the Processor, fires the Clock BO providing one CCP.
The status of the CTU is now checked for Unit-Ready and Write-Ready.
If the CTU is Not-Ready, TURL/ will SET CUF to 11 and SET RUNF. The
CCC branch will now be taken. If the CTU is Unit-Ready (TURL) but
Not-Write-Ready (IWRL/), CUF will be SET to 8 along with RUNF resulting
in the BBB branch.

When the CTU if Unit-Ready and Write-Ready, MCFs will be SET to 1 and
the first Memory Read Cycle will be initiated making the first chara-
cter to be stored in the CTU Buffer available on the @InLs (Output
Information Lines) to the DTCU. Along with this first character, DI1F
will be cleared providing ISYL/ to the DTCU.
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B249 Operation

P=6 "'"Q =3 (A-clock)

Refer to Figure II-10 (Page 2 of 2).

When ISY = 0 arrives from the B300, the "A'" CLP will be generated.
With the "A" CLP, R4F is checked. If R4F is found OFF, the CTU was
Not-Write~-Ready. Therefore, the operation is complete and the DTCU
returns to P =0 - Q = 0. 1If R4F is found ON, the CTU is Write-Ready
and the Information transfer will take place. 1In this case '"P" is SET
to two while "Q" is cleared.

P=2.Q =0 (A-clock)

Refer to Figure II-12 (Page 1 of 2).

The "A" Clock is enabled by AQ = 0 - WIN = 1 - A#(111111) - ITU = 1
where;
1. AQ = 0 - AQF is OFF
2. WIN =1 - The B300 is sending WINL.
3. A#(111111) - The "A" Register does not contain a Group Mark.
4., 1ITU = 1 - Pluggable ITU Mode.

When the "A" Clock pulse occurs, the following actions will take place:

1. The first Character is loaded into the "A" Register and AQF is
SET .

2. BTDM is triggered to send ITCL to the System requesting the
second character. This action is seen under P = 2 Universal
state. Note that ATDM is triggered by every "A" Clock pulse.

3. DQF is SET.
The "A"™ Clock is disabled until .AQF is RESET.

P = 2 Universal State

ITCL is sent to the B300 requesting the next character. The type of
translation taking place is determined by the "T" Register which is now
equal one.

P=2 - ITU =1+« BQ = 0 (B-clock)

Refer to Figure II-12 (Page 2 of 2).
The '"B'" Clock is enabled by AQ =1 - ATD = 0 + WR = 1 where;

1. AQ = 1 - The "A" Register contains a character.

2. ATD = 0 - Four microseconds have elapsed since the character
reached the "A" Register. Therefore, translation is
valid.
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3. WR =1 - The CTU is Write-Ready as indicated by its 'R"
Register.

With the "B'" Clock pulse, the character is transferred from the Encoder
outputs of the Translator to the '""B" Register. BQF is SET marking '"B"
occupied. Once the character reaches the '"B" Register, it is on the
Information lines to the CTU.

P=2--ITU=1.BQ=1"-DQ =1 (B-clock)

The '"B" Clock pulse will occur in the minimum 7pus and will RESET AQF
and DQF.

The situation at this point is;

1. Character number one is in the DTCU "B" Register and is, there-
fore, on the Information lines to the CTU.

2. Character number two is in the B300 CIF and is on the Infor-
mation lines to the DTCU.

With AQF and DQF OFF, there are two simultaneous actions to consider:
1. Because AQF is OFF, the "A" Clock is enabled to accept the
second character and to send ITCL to the B300 requesting the
third character.

2. With DQF OFF, ICTL is sent to the CTU informing it that the
first character is available.

Considering first the actions between the DTCU and the B300;

P=2.Q =0 (A-clock)

Refer to Figure II-12 (Page 1 of 2).

The "A" Clock pulse will occur 1lpus after AQF was RESET. With this
pulse character; two is placed into the "A" Register, AQF is SET, and
BTDM is triggered.

DQF is not set at this time because BQF is ON. The logic to set DQF is
true ON the first "A" Clock pulse only.

P = 2 Universal State

With ATDM and BTDM triggered, ITCL is sent to the B300 where it will
produce one CCP. 1In the B300, the CCP will count MAR + 1 and will
initiate a Memory Read cycle maklng the third character avallable to
the DTCU.

Since AQF is now ON, the "A" Clock is disabled until AQF is RESET.
Considering now the actions between the DTCU and the CTU;

When the "B" Clock pulse resets DQF at P =2 - ITU = 1 *+ BQ =
DQ = 1 "B" Clock, ICTL is sent to the CTU. This logic is found under
the flag; P=2 . ITU =1 - BQ =1 - DQ = 0 "B" Clock.
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It is important to note that ICTL is a level not now dependent on the
"B" Clock and that a "B" Clock pulse will not be called for until the
CTU returns TCT = 1 (Terminal Character Time). This will not occur
until the CTU accepts the first character. The upshot of this is that
no further action will take place in the DTCU and, therefore, the B300
waits until the CTU accepts the first character.

B486 (CTU) Operation

Refer to Figure II-29.

The System Write is initiated in the CTU at § = 1 - P = O when the CTU
requires System Attention (R2F); no Channels require Attention
(ACANS/); the DTCU Scanner has located this CTU (TUDS); and the Central

Processor and DTCU have Information available (ICTS).

O =01.P =2

Refer to Figure 11-34.

The Address of the Buffer to which the Processor will write, is trans-
ferred from the "T" to the "S" Register. Orders are SET to 07 with

R = 3, indicating that the CTU is in a Write Status.

=07 - P=1-X =03

On the Initial Entry to P = 1, the first character from System is in
"DA'" but the Memory cycle is inhibited (HMCL) because '"Q" is equal
zero. This action caused the first character to be discarded.

The CTU idles until the next character is available from the DTCU as
indicated by ICTS. When this occurs, a Clock pulse is generated which;

1. Sets QLlF to allow counting of the "Z'" Register with successive
Clock pulses.

2. Transfers the TC number from the Write lines into the "DA"
Register with Q = 00.

3. Initiates a Memory cycle to store the TC number in Memory.

TCTL is returned to the DTCU to indicate that the CTU is ready for the
next character. Note that TCTL is sent to the DTCU as long as the CTU
is at =7 - P =1. The CTU idles until ICTS indicates that the DTCU
has another character available. At this time, another Clock pulse is
generated which causes the following actions to occur:

1. The "Z" Register is counted from zero to one, but proper state
of the gate transfers the character into the "DB" Register

(DBWS) .

2. ZIF found set, writes the character from the "DB" Register
into Memory (HRDBL).

The CTU idles until ICTS is returned from the DTCU to store the next
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character via the "DC" Register. After the three characters are stored
at the one Address, Z = 2 counts the "X'" Register to address the next
cell as the "Z" Register is cleared to zero.

Successive characters are stored in the same manner as just described
until a Group Mark or End-Of-Memory terminates the Write. "Q" is SET
to 03 at this time so that the next Clock Pulse will clear the "X" and
"Z" Registers to SET "P" to 7.

The following Table defines the Information flow into the buffer as.
controlled by the "Z" Register.

TABLE II-1.
VA INTO D" INTO BUFFER
0 TW to DB From DA
1 TW to DC From DB
2 TW to DA From DC

The Parity and Address cells are cleared with the Write cycle. The
Output Status bit is set (DB8F) to indicate that this channel is ready
to send a Reply segment to the RTU. The above action is disabled and
DB4F is SET to flag System Attention for this channel when the Read/
Write Alternate switch is thrown.

3 =07 - P=26

The Status bit is written into Scratchpad from the "DB" Register. DB8F
is written when the channel is ready to reply to the RTU or, DB4F is
written when a Test function is being performed. @QCS sets Orders back
to 01. The "P", "X" and "Z" Registers are cleared to zero and the "R"
Register is set to 1 to initiate a Scan of all buffers to check if they
require System Attention.

When the "R" Register is set to one, the CTU is no longer Write-Ready.
and the DTCU is informed of this.

DTCU Operation

As the DTCU is waiting for the CTU to come into Sync, the situation is;

1. Character number one is in the "B" Register (will be discarded
by CTU).
2. Character number two is in the "A'" Register (T.C. number).

3. Character number three is on the information lines from the B300.
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P=2.1ITU=1.BQ =1 - DQ =0 (B-clock)

Refer to Figure II-12 (Page 2 of 2).

When the CTU accepts the first character, it will send TCT =1
(Terminal Character Time) to the DTCU causing a '"B'" Clock pulse. This
pulse will transfer the second character into the ''B" Register and will
set DQF disabling ICTL to the CTU. Note that BQF will remain ON.

P=2.1ITU=1"-BQ =1+ DQ =1 (B-clock)

This "B" Clock pulse will reset AQF to enable the "A" Clock and will
RESET DQF to send ICT to the CTU to enable its Clock.

P=2 :-Q =0 (A-clock)

Refer to Figure II-12 (Page 1 of 2).

With the "A" Clock pulse, a character is placed into the "A" Register,
AQF is set and BTDM is triggered.

With BTDM and ATDM both ON, the 4us pulse ICTL is sent to the Processor
requesting the next character.

Once the CTU reaches @ = 7 - P = 1 for the information transfer, it
sends TCTL to the DTCU until the transfer is complete. In the DTCU,
the '"B" Clock is enabled by TCTL or essentially DQ = 1. Because of
this, the "B" Clock is free running and establishes the transfer rate
of approximately 71 kc (14us per character). That is, there are two
"B" Clock pulses produced for each character transferred.

The '"B" Clock pulse produced by TCTL places a character into the '"B"
Register and makes it available to the CTU. This "B" CLP also sets
DQF which removes ICTL from the CTU disabling its Clock. The second
"B" Clock pulse is produced by DQF and RESETS AQF and DQF. With DQF
OFF, ICTL is sent to the CTU producing a Clock pulse so that it can
store the character on the information lines.

With AQF ON, the "A"™ Clock will be enabled and will place a character
into the "A" Register. The "A" Clock pulse will also trigger ATDM and

BTDM. These two multis ON will send ITCL to the B300 producing one CCP
to count MAR + 1 and read the next character.

GROUP MARK ENDING

B300 Operation

CUF = 3 - MC1F

Refer to Figure I1I-23.

After reaching the Group Mark, the Processor will hold it in the CIF
until the DTCU accepts it in its "A" Register. When this occure, ITCL
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is returned to the B300 for the last time proving a CCP. With this
CCP, the B300 recognizes GM in the CIF and SETS RUNF and CUF to 15
completing the instruction.

B249 Operation

P=2+-Q =0 (A-clock)

Refer to Figure II-12 (Page 1 of 2).

The "A" Clock pulse places the Group Mark into the '"A" Register and
SETS AQF. BTDM is triggered to provide the B300 with the final ITCL.
Since the "A" Register now contains a Group Mark (A=111111), the "A"
Clock is disabled.

P=2.1ITU=1.BQ =1 - DQ = 0 (B-clock)

Refer to Figure II-12 (Page 2 of 2).

As the CTU accepts the character immediately preceeding the Group Mark,
a "B'" Clock pulse places the GM into the "B" Register and SETS DQF.

P=2 - -ITU=1:-BQ=1+DQ =1 (B-clock)

This "B" Clock pulse RESETS AQF and DQF as usual. In addition, "Q" is
SET equal to one because the "A" Register contains a Group Mark.

Resetting AQF at this point normally enables the "A" Clock, but since
the "A" Register contains a Group Mark, the "A" Clock is disabled.

P=2 .1IT0 =1 -BQ=1-DQ = 0 (B-clock)

Shortly after the CTU has accepted the Group Mark, the "B'" Clock pulse
will;

1. Reset BQF because Q # O.
2. Set Q to three because Q = 1.

P=2 .Q =3 (A-clock)

Refer to Figure II-12 (Page 1 of 2).

The "A" Clock will not be enabled until after the CTU has changed
state (WR = 0).

Although the CTU has stored the Group Mark, its Clock is still dependent
on the DTCU. Because of this, ICTL is generated to provide the CTU
with a CCP to escape from the transfer and go back on its own Clock.

After the CTU changes its System state (WR = 0), an "A" Clock pulse
is produced clearing "P" and "Q" returning the DTCU to its Idle state.

Printed in U. S.America 4/1/67 For Form 1026259
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CTU Operation

3 =7 -P=1

Refer to Figure 11-34.

When the Group Mark is recognized on the information lines from the
DTCU, (TW = GM), Q2F is SET resulting in Q = 3.

The final ICTS arriving from the DTCU produces a CCP. '"Q" is now
found equal three causing "P" to be SET to seven.

9 =7 - P=7

DB8F is SET to store the Output status in Scratchpad.

=7 - P=6

Order is SET to 1 and "P" is cleared while "R" is SET to 1 to initiate
a Scan Cycle. It is at this point that the CTU changes state and
provides the DTCU with WR = O so that it can return to its Idle state.

FINAL ADDRESS ENDING

CTU Operation

=7 - P=1

As the CTU accepts the next to last character to be stored, "X" is
equal to 31 and "Z" is stepped to one. Because of X = 31 - ZI1F, Final
Buffer Location (FBL) is sent to the DTCU to inform it that only one
more character can be accepted by the CTU.

DTCU Operation

The situation at the DTCU is;

1. The final character is in the "A'" Register.

An extra character is on the information lines from the B300

but is of no consequence. This extra character was read by
the Processor because of the ITCL that was produced when the
final character was placed into the "A" Register.

P=2.1ITU=1.-BQ =1 - DQ =0 (B-clock)

Refer to Figure II-12 (Page 2 of 2).

Shortly after the CTU accepts the next to last character, a '"B" Clock
pulse will; '

1. Place the final character in the "B'" Register.
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2. SET DQF.
3. SET Q = 2 because FBL = 1 (Final Buffer Location).

Because '"Q" is equal two, the "A" Clock is now disabled.

P=2 -1ITU=1--BQ =1 .DQ =1 (B-clock)

This '"B" CLP RESETS AQF and DQF. At this point, ICTL is sent to the
CTU so that it can store the Final character. Simultaneously the
Processor is informed that it is no longer needed for the transfer and
may therefore exit the instruction.

P=2 Q=2 (A-clock)

Refer to Figure II-12 (Page 1 of 2).

The "A" Clock pulse will place the extra character into the "A"
Register. Note that AQF is NOT set. More significantly as far as the
B300 is concerned, is the fact that BTDM is triggered and "Q" is set
to 3. Now the DTCU is sending the four microsecond Timing pulse ITCL
to the B300 accompanied by IFAL (Inquiry Final Address).

B300 Operation

CUF = 3 * MCIF

Refer to Figure 11-23.

A CCP is produced by ITCL. IFAL is now found true setting RUNF and
CUF to 15 completing the instruction.

CTU Operation

While the DTCU is at P =2 - Q = 2 it is sending ICTL to the CTU to
hold its Clock enabled. :

=7 -P=1

Refer to Figure 11-33.

When the CTU receives the Final character, X = 31 ¢ Z1F will be found
true setting Q2F (Q = 3).

Since the DTCU is keeping ICTS available, the CTU Clock will remain
enabled. The next CCP will find Q = 3 (QU3S) to SET P = 7.

D=7 - P=26

From here, the CTU will return to the Idle state (d =1 * P = 0) while
R2F is RESET. With R2F OFF, the CTU is no longer Write-Ready and the
DTCU is so informed.

Printed in U. S. America 4/1/67 For Form 1026259
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DTCU Operation

P=2.-Q =3

Refer to Figure II-12 (Page 1 of 2).

As soon as the CTU is Not Write-Ready, WR = O becomes the final enabling
leg on the "A" Clock. The "A" CLP will clear "P" and "Q" returning
the DTCU to its Idle state.
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"A" REGISTER LOAD - (NORMAL & REVERSE)

The "A'" Register serves as an Input Buffer for all information sent to
the DTCU, The DTCU receives the information from up to three possible
external sources as follows:

1, Processing System (B300/B5500) - Sync or Write Transfer,
2, DTTU (B487) -~ Sync or Read Transfer,

3. Inquiry Terminal Units (B481, B483, B484 & B486) - Sync or Read
Transfer,

A false level represents a l-bit from System or Inquiry Terminal Units
and a true level represents a l-bit from DTTUs.

Because of this difference in bit representation, the '"'A" Register is
loaded in reverse when information is received from System or Inquiry
TUs, and normal when received from DTTUs.

Figure III-1 illustrates the 1l-bit position of the "A" Register and
associated logics. A typical example of a one (1) being received from
a DTTU is as follows:

Since a one (1) is represented b& a true level from a DTTU, the
Input to IN1S/ will be true causing the Output of IN1S to be
true also,

The Output of AINS ("A" Register Input Normal Switch) will be true
since the bit being received is not from System or Inquiry TU,

With AINS and IN1S both true, AlF is SET at A-Clock time.

A typical example of a one (1) being received from System or Inquiry
TUs is as follows:

Since a one (1) is represented by a false level from either System
or Inquiry TU, the Output of IN1S/ will be true,

The Output of AIRS ("A'" Register Input Reverse Switch) will also be
true since the bit being received is not from a DTTU,

With AIRS and IN1S/ both true, AlF is SET at A-Clock time,

SEE PAGE 2 FOR FIGURE III-1

Printed in U.S, America 9/15/66 For Form 1026259
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SCAN

The purpose of SCAN is to locate a Terminal Unit, either DTTU or ITU,
that has expressed the desire for System Attention.

The DTCU begins a progressive designation of Terminal Units (possible
15) until the one in the Interrupt State is located.

When the Terminal Unit is located, the Interrupt Flip-flop (INTF) is
SET to notify the Processing System and SCAN is terminated.

P=O.Q=O

Refer to Figure II1I-2, SCAN - Block Diagram; and Figure III-3, SCAN
FLOW,

APe— PwOe Q=1 \
YES INTF 4~ ¢ END
P=0eQw=0 SCAF «— o0
—— s R,T ~~[T.U.STATUS] SCAN
INTF/ Q1Fe1
— Q1F~o0
STUS
Pm0:Q=0 Is
SCAF« 1 DESIGNATED T.U.
] INTERRUPT
?
Pm=0:Q=0 PmoO-Qm=1 \ PmOsQm 1
NO
Q1F 1 s+1 sm1s YYES e 0
R,T+— 0 Q1F “ o ? R,T< 0
R T4 0 '

CONTINUE SCAN NO

FIGURE III-2
SCAN - BLOCK DIAGRAM

Before a Scan Operation can begin, the DTCU must be Idle and the Inter-
rupt Flip-flop OFF, - '

With the above conditions, any TU in an Interrupt State will generate
an A-Clock and turn ON the Scan Flip-flop.

With the Scan Flip-flop ON, another A-Clock is produced which SETS
Q = 1 and RESETS the "R'" and "T" Registers.

P=0-.-Q=1

Another A-Clock is generated that unconditionally RESETS Q1F,

If the Scan Flip~-flop is OFF, the TU in the Interrupt State was found
at P=0 . Q = 0, SET the Interrupt Flip-flop and terminate SCAN, If

Printed in U.S. America 9/15/66 | For Form 1026259
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the Terminal Unit is of the Inquiry type, load the "R'" and "T'" Regis-
ters with the TU status,

If the Scan Flip-flop (SCAF) is ON, the TU in the Interrupt State was
not found at P =0 «- Q = 0, Count S plus 1 if S # 15, or, RESET S if
S = 15, Clear the "R" and "T" Registers and return to P =0 . Q = 0
with SCAF ON and continue SEARCH,. v

DTC IDLE STATE P=20
‘ Q=0
A-CLOCK

SOME DTTU/ITU REQUESTS + INT=0-ASII=1 ~ANY DTTU IS INTERRUPT (NB8F=1)
ATTENTION (TWO A-CLOCKS ACL -1 + INT=0<ARR-ITU=1 | ~ANY ITU ISREAD READY
PRODUCED)-OR CONTINUE + INT=0« AWMR-ITU=1| —ANY ITU IS WRITE READY
SEARCH + SCA=1
SET SCAN CONTROL SCA =—1 SCA =0
R,T =0
’ SCA =1
Q ~—1
RESET SCAN IF DESIGNATED SCA=1
SCA=—0 c(+OTT=1:SIN=1
DTTU/ITU IS REQUESTING £ITU=1+RR =1
ATTENTION. +ITU=14WMR=1)
COUNT"S"REGISTER OR P=1
SET NEW INTERRUPT Q=1
A— CLOCK
ACL = 1
Q=0

STATICIZEDTTU/ITU STATE &
SET DTC INTERRUPT(DESIGNATED R,T<—[TU STATE]
TERMINAL UNIT MUST BE REQUESTING INT=— 1

ATTENTION OTHERWISE SCA =1)

SCA=0

S+1
SCA=1eS %15
R,T=—0 .
NOTE:THE CONDITION S=15 .
s=—0
CAN BE MODIFIED TO RESET } R T SCA =1+5S=15
“$*AT ANY DESIRE'S“STATE !

RESET SCAN CONTROL:POINTLESS
TO CONTINUE SEARCH IF NO SCA =0
DTTU/ITU IS REQUESTING

ASII=0+ARR-ITU=O
s AWMR-ITU=0

ATTENTION.

FIGURE III-3
SCAN FLOW

TRANSLATOR

A two-way translation of the ASCII and Baudot Character Code Set is
provided in the B249 DTCU., Information transferred to the System is
converted to Burroughs Common Language Code (BCL). A BCL to Baudot
translation takes place when information is being sent to a Teletype
Adapter (981) or Terminal Unit (B481). A BCL to ASCII translation
takes place when the System sends information to an Adapter or Inquiry
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Terminal operating ih ASCII code, Adapters operating in BCL code re-
quire no translation, Therefore, the Decoding and Encoding circuits
of the Translator are by-passed,

The routing of information through the Translator is shown in Figure
III"‘4'

‘A1l data to be translated, whether going to or from the System, will
be SET into the "A" Register. The Output of the "A" Register is di-
vided into two groups: Zone (B, A & 8) and Numeric (4, 2 & 1), The
three Zone and three Numeric bits are gated to the "A" Register Decoder
to produce 8 Zone levels (AZnG) and 8 Numeric levels (ANnG),

The Zone and Numeric levels from the "A" Register Decoder will enable
one of the 64 Character Decoder gates which in turn will enable the
Character Switch that carries the Octal designation of the Input Char-
acter, The Character Switch Output will then enable the Encoding cir-
cuits. The type of operation being performed (System Read or Write)
and the state of the "T" Register (Translation Selection Circuit) will
select the proper Encoder Selection Switch for the type of translation
desired, The Encoder Output Switches are SET into the '"B" Register
and then sent to the System or designated Terminal Unit.

TRANSLATION SELECTION

The Translation Selection Circuit consists of a two-bit Translation
Register and its associated Input gating. The setting of this Regis-
ter is controlled by the designated Adapter and/or Terminal Unit which
will result in one of the following states:

1. T =0 - The Designated Terminal or Adapter is operating in
Baudot code,

2, T =1 - The Designated Terminal or Adapter is operating in
ASCII code.

3. T =2 -~ The Designated Adapter does not require translation,

When the designated Terminal is a Typewriter (B483), Dial TWX (B484)
or Central (B486), the level TUR1L/ from the TU will be false and SET
the "T" Register equal to one,

If the System is performing a Read operation, an ASCII to BCL transla-
tion is performed., A Write operation results in a BCL to ASCII trans-
lation,

If the designated TU is a Teletype (B481), TUR1L/ is true, the "T"
Register is cleared and a Baudot to BCL to Baudot translation takes
place.

When the designated Terminal is a DTTU (B487), the "T" Register setting
for the type Adapter designated is shown in Table III-1,

Printed in U.S., America 9/15/66 For Form 1026259
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TABLE III-1, TRANSLATION SELECTION

ADAPTER ADAPTER

DESIGNATION ADAPTER CODE "T" REGISTER
AD = 1 TELETYPE (981) BAUDOT
AD = 2 DATASPEED (982) 10 UNIT ASCII
AD = 3 TWX/TYP (980) 11 UNIT ASCII
AD = 4 UNASSIGNED -
AD = 5 UNASSIGNED '
AD = 6 IBM 1050 (985) , ACU (983) | PTT/6 , BCL-NUMERIC
AD = 7 UNASSIGNED -
AD = 8 UNASSIGNED -
AD = 9 UNASSIGNED -
AD = 10 UNASSIGNED -
AD = 11 UNASSIGNED -
AD = 12 HIGH SPEED (HONEYWELL H120) ASCII 1
AD = 13 UNASS IGNED -
AD = 14 UNIVAC 1004 (984) BCL 2
AD = 15 . UNASSIGNED -

ENCODER SELECTION

The Encoder Selection circuit will determine the type of translation
performed by controlling the Input gating of the Encoder Output
Switches,

This circuit consists of the following five switches and their associ-
ated Input gates:
1. EASCS - Encode ASCII from BCL
True during System Write operations with the "T" Register equal
to one (1).
2, EBAUS - Encode Baudot from BCL
True during System Write operations with the "T" Register equal
to zero (0). '
3. EBCLS-ASC - Encode BCL from ASCII
True during System Read operations with the "T" Register equal
to one (1),
4, EBCLS-BAU -~ Encode BCL from Baudot ,
‘True during System Read operations with the "T'" Register equal
to zero (0).
5, EDAS - Encode Direct from'"A" Register

True during System Read or Write operations when the "T" Regis-
ter is equal to two (2). When this condition exists, the con-
tents of the "A'" Register will be gated directly into the Encoder
Output Switches and then into the "B" Register, No translation
is performed,

Printed in U.S, America 9/15/66 For Form 1026259
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OCTAL NUMBERING SYSTEMS

The Octal Numbering System works to a base 8, All data is represented
with the numbers 0 thru 7, If a number larger than seven is required,
the next column receives a Carry while the present column adjusts to
produce the Octal weight required, For example: Decimal 8 = Octal 10,
Decimal 9 = Octal 11, Decimal 63 = Octal 77 etc,

The Octal designation of the character determines which one of the 64
Character switches in the Translator is enabled, The Octal value of
the codes is determined in the following manner:

1. The Zone bits (B, A, 8) are assigned the binary weights of 4, 2
and 1.

2, The Numeric bits (4, 2, 1) are assigned the binary weights of 4,
2 and 1.

The actual value of a character is determined by reading the binary
equivalent of the Zone bits (B, A, 8) and of the Numeric bits (4, 2, 1)
as shown below, '

CODE ZONE NUMERIC OCTAL VALUE
BCL  Z 011 001 31
BAUDOT Z 010 “ 001 21
BCL K 100 010 42
BAUDOT / 111 101 75

INPUT LOGICS

The primary function of the "A" Régister Decoding circuit is to deter-
mine the Octal value of the character being decoded, All codes that
have the same Octal value will enable the same circuits as shown below,

OCTAL VALUE BCL CODE ASCII CODE BAUDOT CODE REPR%;%@%XTION
11 9 I D 001001
36 1 1 v 011110
76 < > ; 111110

This means that a D from a TTY Adapter will enable the same circuits as
an I from a TWX/TYP Adapter or a 9 from the System,

The Zone and Numeric Octal values are gated together to produce one
level that represents the combined Octal value of the character. This
level is fed into one of the 64 Character Switches in the Translator.

Refer to Tables III-2 and III-3. They show the translation from one
code to another along with the Character Switch that is enabled for
each code,
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TABLE III-2
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Circuit Detail

The Character Switch name represents the Octal value of the code being
translated. The result of the translation is shown in the columns
headed BCL to ASCII, BCL to Baudot, ASCII to BCL and Baudot to BCL.

For example: - - _ T

‘ The BCL ], or the ASCII 1, or the Baudot V all have an
Octal value of 36. During a BCL to ASCII translation of a
'], Character Switch 36 will produce the ASCII code for this
character (011101), During a BCL to Baudot translation of
the ], the Baudot letters code (011111) is produced, When
a Baudot V is translated through Switch 36, a BCL V (010101)
is produced,

The Character Switch Outputs feed the Encoder gates, and to conserve
diodes, the Character Switches also feed common AND gates whenever
feasible.

CHARACTER BCL TO x3,2 BCL TO BAUDOT BAUDOT TO BCL
SWITCH

654321 *54321 BABA2 Y
25 vV 010110 v 011110 Y 011000
47 P 010000 P 010110 7 000111
50 Q 010001 Q 010111 SPACE 010000
64 D 000100 D 001001 # 001011
66 F 000140 F 0011014 0 001010
67 G 000111 G 011010 1 000001

The common AND gate CAO9G is one of the terms used in translating BCL
to ASCII, BCL to Baudot and Baudot to BCL, It provides no function
when the translation is from ASCII to BCL., The above insert shows six
characters represented by CA09G when the Input is BCL (V, P, Q, D, F,
G) and when it is Baudot (Y, 7, SPACE, #, 0, 1).

NOTE

The ASCII codes for the 6 character rep-
resented by CAO9G are common in that the
8 and B bit positions are zero (0) in
each case. Whenever one of these 6 char-
acter Switches is turned ON, EBS/ and
E8S/ will go true to insert zeros in the
B and 8 bit positions of the '""B" Register,
Similarly, CAO09G will bring EBS/ true
since this bit position is a zero for all
6 characters when the translation is Bau-
dot to BCL,

CLOCK CONTROL

The DTCU utilizes two CLNQ packages to produce individual Clock Pulses
labeled A-Clock and B-Clock, Both Clock Outputs are negative pulses
of .5us duration, A false Input of more than lus is required to pro-
duce a pulse Output.

Printed in U.S, America 9/15/66 For Form 1026259
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CLOCK CONTROL
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Circuit Detail

Each CLNQ has an associated Multi labeled ATDM (A-Time Delay Multi)
and BTDM (B-Time Delay Multi). The purpose of ATDM and BTDM is to
prevent A-Clocks and B-Clocks from occuring closer than 7 or 8us apart
to allow sufficient time for translation.

A Schematic Diagram of A-Clock, B-Clock Control with associated logics
is shown in Figure III-5,

The Inputs to both CLNQs are controlled by four-legged OR gates, Since
~a CLNQ requires a false Input to produce an Output pulse, any one of
these Inputs going true will inhibit Clock Outputs,

The Inhibit A and B Clock Toggle Switches (HACLT/ and HBCLT/) are a
prime control on ACLS/ and BCLS/. With the Inhibit Clock Switch ON,
HACLT/ and HBCLT/ are false and a Clock pulse can only be produced by
depressing the Single Pulse button (SACLP/ or SBCLP/).
GATE 1 - Universal State During Write Transfer
Permits A-Clock during Write Transfer (PS2S) under control of
ACLS/.
GATE 2 - DTTU Character Time
Permits A-Clock when the DTTU responds with a 4us Character
Time Level (TCTL).
GATE 3 - Write: VUncertain About Character in "B'" Register

Inhibits A-Clock for one Clock period., This condition could
occur if WIRL (from System) reappears at a unique point in
time causing A and B Clocks to occur something less than 7
or 8us apart, DQF flags this condition and A-Clock is in-
hibited to provide sufficient time for Character Translation,

GATE 4 - A-Stop Enable )
Permits A-Clock Control with the use of the A-Clock Stop Gate
Maintenance Switch and up to three Optional Conditions,

GATE 5 - Write: Other Than DTTU Character Time
Generates B-Clocks other than those produced as a result of
DTTU Character Time TCLS/,

GATE 6 - DTTU Character Time _
Permits B-Clock when the DTTU responds with a 4us Character
Time Level (TCTL).

GATE 7 - Permit B-Clock During ATDM For Uncertainty Condition

Insures a B-Clock even though ATDM is still true if uncertain
that sufficient time was allotted for translation of the
Character in the '""B" Register,

GATE 8 -~ B-Stop Enable

Permits B-Clock Control with the use of the B-Clock Stop Gate



Burroughs - B249 Data Transmission Technical Manual Sec. II1 Page 15

Circuit Detail

Maintenance Switch and up to three Optional Conditions,

GATE 9 - Universal State For Write
Permits BTDM to be fired with A-Clock during Write Transfer,

GATE 10 - SYNC: ITCL To System
Produces Inquiry Time for Character Level (ITCL) to the Sys-
tem during SYNC Time,

GATE 11 - Read: Produce ITCL

Produces ITCL during Read Transfer Time at a B-Clock rate.
Note that should the System drop RINS, ITCL is not generated
and the DTC waits for RINS to appear,.

GATE 12 - Begin Scan Cycle

Produces an A-Clock to initiate a Scan Cycle when some DTTU
becomes Interrupted and the DTCU in IDLE P =0 . Q = O,

GATE 13 - Continue Scan Cycle

Produces A-Clocks until the Interrupt DTTU is found or the
maximum "S" Register count is reached,

GATE 14 - System Activity

System activity to begin either Interrogate Read or Write.
Two A-Clocks are generated with this gate, The second A-
Clock will load the "S" Register with the DTTU number,

GATE 15 - SYNC: Go To ISY-STATE or Skip To End

DTCU has returned DTTU number to System and will proceed with
Interrogate Read or Write provided the DTTU is Ready.

GATE 16 - SYNC: Receive Buffer Number

DTCU receives the Buffer number to be sent to the appropriate
DTTU,

GATE 17 - B300 Interlock _ )
Sync Cycle is over, Generate an A-Clock to clear the DTCU,

GATE 18 - Start Read

The DTTU is Read-Ready, produces an A-Clock to either start
the Read Transfer (1st Character) or resume Read Transfer
after an Interruption.

GATE 19 - End Read 4
Read Transfer is complete, Group Mark or BFL encountered,

GATE 20 - Start Write

The 1lst Character from the System is contained in the "A"
Register and WINS is present,

Printed in U.S. America 9/15/66 For Form 1026259
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Circuit Detail

End Write ,
Write Transfer is complete. Group Mark encountered,

Write: "A" Register contains A Valid Character _
The System has transferred a character to the "A'" Register,
Generate a B-Clock to transfer this character to the "B"
Register and wait for the DTTU to respond,

Write: Uncertain About Character In "B'" Register

The condition described under GATE 3 has occurred. Generate
a B-Clock to provide the necessary delay for translation,
Read: RINS Reappearing

The System has dropped RINS (B5500 Memory Cycle) and is now
ready to resume the Read Transfer,

Read: Load "B" Register with Next Character For System

The System has taken the last character (BQF/) and the "A"
Register has been filled by the DTTU., Generate a B-Clock
and load the "B" Register again,

SYNC: Load "B'" Register With Character For System

This gate is used to return both the DTTU number and the

‘Buffer number to the System,

SYNC: System Has DTTU Number

The DTCU is assured that the System has taken the characters
presented with GATE 26,

SYNC: Transfer Buffer Number To "B'" Register & Check TURL

The DTCU has the DTTU number in the "S" Register and the
Buffer number in the ""B" Register. Generate a B-Clock and,
if the DTTU is Ready (TURL), SET BQF.
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Adjustments

CLOCK ADJUSTMENTS

CLNQ-A

Set the Display Panel Switches as follows:
LOCAL/REMOTE Switch - LOCAL

Place all other Maintenance Switches in the OFF position.
Set the scope as follows:

Time Base - lus/cm
Vertical - 0.2 V/cm
Trigger - Internal - Negative

Ground the Input of CLNQ-A at pin AA C7 J1, Monitor the CLNQ-A Output
at AB Al X9; the pulse width should be 500 ns *104. Adjust CLNQ-A
(AA C7 A2) for 7us between pulses,
CLNQ-B
Set the Display Panel Switches as follows:
LOCAL/REMOTE Switch - LOCAL
Place all other Maintenance Switches in the QFF position,
Set the scope as follows:

Time Base - lus/cm
Vertical - 0.2 V/cm
Trigger - Internal - Negative
Ground the Input of CLNQ-B at pin AA C7 W1, Monitor the CLNQ-B Output

at AA A9 X6; the pulse width should be 500ns +10% Adjust CLNQ-B
(AA C7 N2) for 7us between pulses,

VARIABLE BIAS ADJUSTMENT

The Variable Bias Package is located at AA C8 A2, Measure the bias
level at AB Al X9, Adjust the potentiometer to obtain 0,5V at this
point.

Printed in U.S, America 9/15/66 For Form 1026259
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Maintenance Procedures

MAINTENANCE PANEL

Figure V-1 illustrates the Maintenance Panel of the DTCU. All Toggle
Switches are 3-position with the center position OFF unless otherwise
specified, ‘

The Neon Indicators.are grouped under four (4) major divisions labeled
SELECT, TERMINAL UNIT STATUS, CONTROL and INFORMATION,

rSELECT1 rTERMINAL UNIT STAT051 r CONTROL1 rINFORMATION1
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| FIGURE V-1
MAINTENANCE PANEL

SELECT NEONS

The "S'" Register is used to designate one out of a possible 15 Terminal
Units:

TERMINAL UNIT STATUS NEONS

The '"R" Register is used as temporary storage for the status of a des-
ignated Buffer,

The "T" Register is used to indicate the type of translation required
for a designated Buffer or ITU,

ITUD (Inquiry Unit Designate) when ON, indicates that an Inquiry Ter-
minal Unit is designated.

INTF (Interrupt Flip-flop) is used to signal the Processing System that
an Interrupt Condition exists,

CONTROL NEONS

The "P'" Register is Primary Control and denotes the type of operation
being performed: Interrogate, Read, Write or Scan.
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AQF - When ON, indicates that the "A" Register contains pertinent in-
formation,

BQF - When ON, indicates that the "B'" Register contains pertinent in-
formation,

DQF - Used to delay A-Clock for one period to provide sufficient tran-
slation time, :

SCAF (Scan Flip-flop) - When ON, indicates that a Scan Cycle is in pro-
gress to locate a DTTU/ITU that has an Interrupt.

INFORMATION NEONS

The "A'" Register serves as an Input Register for information coming
from System or DTTU/ITU to the DTCU,

The "B'" Register serves as an Output Register for information going to
System or DTTU/ITU from the DTCU.

POWER ON PUSHBUTTON
When depressed, initiates a Power Up Sequence in the B452 provided the

LOCAL/REMOTE Switch is in LOCAL. Any DTTU/ITU that is in REMOTE will
also have power supplied,

POWER OFF PUSHBUTTON
When depressed, initiates a Power Down Sequence in the B452 provided

the LOCAL/REMOTE Switch is in LOCAL. Any DTTU/ITU that is in REMOTE
will also have power removed,

BIT RESET BUTTON

When depressed, causes all Neon Switch Indicators to act as Flip-flop
Reset Switches instead of Flip-flop Set Switches,

DTC CLEAR

When depressed, RESETS all DTC Flip-flops.

DISPLAY TU LINES/R.T. REG,

When in the Display TU Lines position, reflects the status of the In-
put levels from the DTTU/ITU to the "R" and "T'" Registers.

When in the Display R.T, Register position, displays the states of the
"R" and "T" Register Flip-flops.
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TIF =14+ 0 . T2F =1+ 0

Permits manual selection of translation desired by altering the value
of the "T" Register setting,

A-CLOCK STOP GATE/INHIBIT

When in the A-Clock Stop Gate position, permits the A-Clock to be in-
hibited with up to three (3) Optional Conditions (Backplane Jumpers).

When in the A-Clcck Inhibit position, permits A-Clocks to be produced
with the Single Pulse A-Clock pushbutton,

SINGLE PULSE A-CLOCK

When depressed, produces an A-Clock provided the A-Clock Inhibit
Switch is ON,

B-CLOCK STOP GATE/INHIBIT

When in the B-Clock Stop Gate position, permits the B-Clock to be in-
hibited with up to three (3) Optional Conditions (Backplane Jumpers),

When in the B-Clock Inhibit position, permits B-Clocks to be produced
with the Single Pulse B-Clock pushbutton,

SINGLE PULSE B-CLOCK

When depressed, produces a B-Clock provided the B-Clock Inhibit Switch
is ON,
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DTCU INSTALLATION

The B249 Data Transmission Control Unit (DTCU) may be installed on the
"A" or "E" gates of the B452 DFC/DTTU Basic Cabinet or the B450 DFC/
DCCU Basic Cabinet. Both of these cabinets contain the necessary Pow-
er Supplies and Control functions to properly support a DTCU.

The instructions in this Section apply to installing a DTCU when re-
ceived, either installed in a Basic Cabinet or, as a Free-Standing
Unit,

DTCU RECEIVED AS A FREE-STANDING UNIT

When the B249 DTCU is received as a Free-Standing Unit and is to be
installed in a B4350 or B452 already on site, observe the following in-
structions:

1., The physical mounting of the DTCU is performed by first mounting
the Maintenance Panel on the desired gate, followed by the Back-
plane Panel,

2, If the DTCU is mounted in a B452 DFC/DTTU Basic Cabinet, cable
the Unit as described in Figure VI-1,

3. If the DTCU is mounted in a B450 DFC/DCCU Basic Cabinet, cable
the Unit as described in Figure VI-2,
NOTE

A special Display Control cable is required
when the DTCU is installed in a B450 Cabinet,

4, Check for loose or broken Wires, proper seating and location of
Package, Stick and Cable connection,

DTCU RECEIVED IN BASIC CABINET

When the DTCU is received mounted in either a B450 or B452, observe
the following instructions:

1. Check for loose or broken wires,
2, Check all Packages and Sticks for proper location and seating,
3. Tighten all cable Quad connections.

4, Cable DTCU to Terminal Unit(s) as described in Figure VI-1,
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SPECIAL INQUIRY TERMINAL CONNECTION

If Inquiry Terminal Units (B481, B483, B484 or B486) are connected to
a DTCU, a special cable is required to provide the proper Interface of

the Terminal and Control Units. Refer to Note 6 of Figure VI-1 or Note
4 of Figure VI-2,

PLUGGABLE OPTIONS

SCAN COUNTER

If there are less than 15 Terminal Units connected to the DTCU, the
Scan Counter logic is arranged to scan only existing Terminals, Remove
diodes of Diode Stick (DNC) located at AA C5 L6 as shown in Table VI-1
(refer to D,A. Schematic page 28.00,55,0).

TABLE VI-1

MAX IMUM REMOVE DIODES
vs* OF AACS5L8(DNC)

REGISTER

COUNT

F H
X

x |Ix|x{m
x

X | XX |x|x|X|x|O

o (N|o|u|d|w|NM] >

X | x >x|x

11

12 X X
13 X

14 X
15

B300 SYSTEMS

If the DTCU is connected to a B300 System and Inquiry Terminal Units
are connected to the DTCU, insert a (DNC) stick (#72477) at location
AA C6 Y1. Refer to D,A. Schematic page 28.00.55.5.

B5500 SYSTEMS

If the DTCU is connected to a B5500 System, remove the AND stick at
location AE D5 Y9 from all Model III I/O Channels,
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POWER ON

Turn ON the main AC circuit breaker located on the AC control box of
the Basic Cabinet, Place the LOCAL/REMOTE switch on the Maintenance
Panel in REMOTE., Depress the POWER ON switch; Power should NOT come
ON. Put the switch in LOCAL, Again depress the ON switch; Power
should come up,

With Power OFF at the System and the DTCU, and the LOCAL/REMOTE switch

in REMOTE; depress the Power ON switch at the System. The DTCU Power
should also come ON,

SEE PAGES 4 & 5 FOR FIGURES VI-1 & VI-2
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SYSTEM SERIES
Burroughs @EUABlLuTY B300,/B5500 NO. 6259-006
% STYLE/MODEL PAGE
FIELD ENGINEERING !MPROVEMENT B249 1 o 1
TEC A TOP UNIT NO.
HNICAL OPERATIONS %OTICE 1191 0440
STD. INSTALL. TIME UNITS AFFECTED UNIT DESCRIPTION
Up to 1/2 hour ALL Data Trans. Control
TITLE DATE
Prevent System Interrupt with DTCU in Local EI 30706 5-11~72

PREREQUISITE: None

PURPOSE:

To eliminate interrupts being sent to the system when DTCU is in local.

PARTS REQUIRED: None

~ INSTRUCTIONS: Add the following wire:
Ckt. No.
2830200K16  Add AAA6B4 Z2 to AAA6V3 Z2

Redline logic book as follows:

SIIS'-SY SWL :
-0'- SIIL'-Sys$SET INQUIRY INTERRUPT-Not to System$
-I- INTF' i LOCAT *USE 'B' STICK
& .. ADD
Redline schematic page 28.00.23.0 as follows:
LOCAT' ~———————{V3 BB3
INTF — = - - - - X3 RX2A SW L
28.00.54.0 M2 AAA6Y3 |- - ~---X5 Wh=-=-=-=--

AAA6N7

FOR LIBRARY BINDER

SIIL'-SYS
28.30.01.0 G9

' 1026259
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SYSTEM SERIES 6259_005
Burroughs -QE‘-'“B"-'TY 8300/5500 No. REVISED
. ; STYLE/MODEL PAGE !
FIELD ENGINEERING M""°"EMENT B249 1 o 2
TECHNICAL OPERATIONS |pyp TOP UNIT No.
‘ °T'CE 1121 0440
STD. INSTALL. TIME UNITS AFFECTED UNIT DESCRIPTION
Up to 1 Hour All Data Transmission Control
T PROVIDE SEPARATE BaTE
BIAS PACKAGE FOR EACH CLOCK EI 30619 6-9+72

PURPOSE: To eliminate interaction of the clocks due to feedback
on the bias circuit. (The feedback has been found to cause many
previously unexplained problems.)

PARTS REQUIRED:

Part No. Description Qty. - Unit List Price
v’ 1178 4287 PI-Variable Bias - 1 $69.00
INSTRUCTIONS:

Perform the following backplane wiring changes:

- Delete circuits:

Ckt No. From El. Type Z To El. Type Z
2800320C33 AAC8UO FSB 2 AAC8K2 VB 2
2840045G55  AADSE3 SW H 2 AADG6E3 FSB 2
Add circuits: , _
2800320C33 AAC8UO FSB 2 AAD5X6 VB 2
2840045G55 AAD5SP7 VB 1 AADGE3 FSB 2
2840045G55 AADSE3 SW H 2 AADSP7 VB 2
2840000B75 AADSU7 VB 1 AACS5Z6 1
2840000B85 AADSV7 VB 1 AACSZ7 1
y~Install 1178 4287 PI-Variable Bias.package at location AADS5SN7.
DOCUMENT UPDATE:
Redline Circuit List 1121 6793 and Module Locator 1121 6801
using the preceding information.
Redline Logic Book 1122 4201 as shown on page 2 of this RIN.
Redline DTC DA Schematic Page 28-00-32-0 as follows:
VB
VAB
Xe
AADS
VB
VAB ME|ririrririritrririrtrts VAB-B
. K1 o VAB-A
AACS8 A2 ‘
v’ Changes or additions since last issue
58
FOR LIBRARY BINDER ______ 1026259 .
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