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KEY DATA TERMINAL 

INTRODUCTION 

PURPOSE 

The Key Data Terminal (KDT) is the 

data entry station of the KEY-EDIT Series 50 

system. The KDT consists of two functional 

units: 

The system receives data entered through the 

keyboard and transmits data to the operator via | 

the VDU. 

The KDT ts interfaced to the system by 

the KDT Controller. 

position of the KDT in the system. 

Figure 2-1 illustrates the 

A maximum 

of 32 KDTs can be connected to the controller; 

eight on each of four VCU Terminal Control pcbs. 

However, current software requirements |imit 

each system to a total of sixteen terminals. 

  

  

  

  

a keyboard and a video display unit (VDU). 
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CONFIGURATION l KDT CONTROLLER 
  

The KDT contains: - SERIAL DATA 

- Keyboard . Vkor 

- Video Display Unit (VDU) 

- Keyboard Controller, SK 11840 

- VDU Controller, SK 11535 

-~ Power Supply, SK 11577 

- L/150 Adapter 

  

L/150 

ADAPTER 
    

2 BDOSI LINE 
PARALLEL DATA 

  Figure 2-2 illustrates the major units | 

and the KDT operator controls. These three 

controls adjust the volume of the signal tones, 

and the brightness and contrast of the Video 

Display Unit. The KDT status is displayed by 

three indicator lamps on the left side of the 

        

. . KEYBOARD CONTROLLER VDU CONTROLLER 
graphic display front panel. | | 

  

    | A 
FUNCTION A , 

Figure 2-3 illustrates data flow 

between the major units in the KDT. Basically, 

the data entered by the operator from source 

documents is assembled into data words for trans-   fer to the system by the Keyboard Controller. The     
  

VDU Controller accepts data from the system and 

displays it on the VDU screen, permitting the KEYBOARD VOU 

system to communicate with the operator. The 

L/150 Adapter converts parallel data from the KDT 
            

into serial data that can be accepted by the KDT     
  

Controller, and vice versa. (Refer to Part 3.) 

DC POWER SUPPLY 

POWER   
  

All voltages required to operate the 

controller logic and the VDU are generated by a 

self-contained power supply, SK 11577. The FIGURE 2-3 
. DATA FLOW 2-3 

required voltages are +15, +5, -9, and -12 V.
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KEYBOARD CONTROLLER 

INTRODUCTION 

The Keyboard Controller is a single 

pcb mounted in the KDT beneath the keyboard. 

The controller has three modes of operation: 

- assembly of data words as the operator 

strikes keys, and transfer of data To 

a KDT controller 

- acceptance of commands from the CPU 

- error detection. 

OPERATION 

DATA TRANSFER 

The KDT uses a scanning Keyboard Con- 

troller to encode data entered by the operator. 

The data generated is most accurately described 

as the address of the key that has been depressed. 

Figure 2-4 illustrates the addresses of each key 

Drawing 13046A illus- 

The system software 

position in the keyboard. 

trates keytop configuration. 

uses these addresses in a look-up table to extract 

the required data word. 

Each key on the keyboard is connected 

to a crosspoint in a diode matrix. A scanner In 

the controller compares the output of each cross- 

point with the output of that crosspoint on the 

previous cycle. lf the two signals are different, 

the scanner clock is stopped and another clock is 

enabled to produce KEYSTROBE (KSTB), the pulse 

that loads the Data Buffer with the crosspoint 

address and initiates a data transfer. 
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A data transfer involves two signals 

that perform handshaking between the Keyboard 

Controller and the L/I50 Adapter. These are 

DATA AVAILABLE (DAV-X) and DATA ACKNOWLEDGE 

(DAK-X). When KSTB pulses, a data word 

appears on the data lines DLOO-X to DLO7-x, and 

DAV-X enables. The L/150.responds to DAV-X 

with DAK-X and strobes the data into an input 

buffer. Figure 2-5 illustrates data transfer 

  

  

Timing. 

COMMAND MODE 

The Keyboard Controller contains a 

command register that controls the keyboard mode 

of operation and generates the tones that Signal 

errors. 

When a command is transmitted to the 

keyboard, the lines used are six of the data 

lines, DAV-X, DAK-X, and the three command lines, 
  

      

COMMAND BIT (CMDB), COMMAND SET (CMDS) and COMMAND 
  

RESET (CMDR). The L/150 first uses the command 

lines to perform BUS BUSY (BBSY-X) handshaking. 
  

This ensures that a Keyboard Controller is con- 

nected to the L/150. The rest of the sequence 

is a DAV/DAK data transfer from the L/150 to the 

controller. Figure 2-6 illustrates the timing 

of a command transfer. 
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DATA TRANSFER TIMING



ERROR DETECTION 

lf the keyboard detects an error, data 

line DLIO of the [2 BD SI is forced true, and on 

the next receive transfer (from the KDT to the 

system) the KDT Controller is notified of the 

error. This error can occur due to one of two 

reasons. Either two keys have been pressed/ 

released within 10 ms of each other; or new data 

has been presented to The keyboard Data Buffer 

before the previous data could be transferred To 

the KDT Controller. 

causes a tone To sound and the red ERROR lamp on 

the front of the KDT to illuminate until reset by 

Either one of these errors 

the system software. 

While a Parity Option is available for 

The KDT, it does not affect the keyboard operation. 

Only commands are sent to the keyboard, and a 

Parity Check is made only on data. Therefore, the 

keyboard never generates the PARITY ERROR (PAE) 

Signal; consequently, the PAE line is always 

false. 
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COMMAND TRANSFER TIMING



  

KEYSWITCH MATRIX 
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Circuit DESCRIPTION 

Figure 2-/ is a block representation of 

the Keyboard Controller circuitry. The function 

of each circuit of the controller is detailed in 

this section. 

SCANNER CONTROL 

The Scanner Control circuit conditions 

and generates the address of each crosspoint tn 

the Keyboard Matrix once during every cycle of 

Its 4-bit counters. If a key is depressed, the 

low level conditioned by the scanner control for 

that crosspoint will be used by the 128-bit Shift 

Register to stop the Scanner and enable the Key- 

board Strobe circuif. 

KEYBOARD MATRIX 

A pair of diode matrices are used to 

stop the Scanner Control when a key is depressed 

or released. Every key position has a unique 

address, which is transferred to the CPU and 

used to extract a character from a table con- 

tained in core. Special characters can be 

specified if a diode is inserted in the release 

code matrix. Data bit O7 is added to these 

addresses so that they differ from an ordinary 

address generated by a key depression. (The 

diodes that generate release codes are installed 

to customer specifications.) 

128-BIT SHIFT REGISTER 

This circuit ts used to stop the 

scanner Control when a key Is depressed or 

released. The Shift Register stores the output 

from each crosspoint as it is conditioned by the 

scanner. During the next scanner cycle the 

current and stored outputs of each crosspoint 

are compared. lf any differ, a key has been 

depressed or released, and the address of that 

key may be transferred to the CPU. (The address 

is always transferred when a key is depressed. 

On release, the address is transferred only if a 

diode is installed in that section of the release 

code keyboard matrix.) 

KEYBOARD STROBE 

This circuit is enabled when the |28-bit 

Shift Register has stopped the Scanner Control. 

After 6 ms, a 1ms pulse enables. This KEYSTROBE 

(KSTB) loads the data word into the Data Register 

and initiates a data transfer. 

DATA BUFFER 

The Data Buffer, or Register, contains 

The data word currently being transferred to the 

CPU. It is loaded by KSTB if the Full flop is 

reset. 

DATA TRANSFER CONTROL 

These circuits perform DATA AVAILABLE/ 

DATA ACKNOWLEDGE (DAV/DAK) handshaking, sense 

errors, and control the Data Buffer and Status 

Register line drivers. 

DAV/DAK handshaking is used to strobe 

data from the Data Buffer in the keyboard to the 

Data Buffer in the L/150. The timing is shown 

in Figure 2-5, 

The Error flop is set if two KSTB pulses 

occur within one 10 ms time slot, or if the KDT 

Controller fails to respond to DAV with DAK. 

KSTB sets the Full flop which conditions the 

Error flop. The next KSTB will set the Error 

flop unless DAK has reset the Full flop. 

The Data Buffer and Status Register 

line drivers are controlled by the STATUS REGISTER 

(STR) flop, which is set by a command that 

requests status from the KDT. Normally it is 

reset, enabling the Data Buffer line drivers. 

2-9



COMMAND REGISTER 

This register controls the error Indi- 

cators and controller mode of operation. In the 

command transmission mode, the command word is 

clocked into the Command Register by DAK-X. 

The register is loaded by DAV if the TRANSMIT (TX) 

Signal is true. The bit assignment in The 

Command Register is illustrated in Figure 2-8. 

The bit functions are: 

READY When set, READY allows KSTB to load the 

Data Register and initiate DAV/DAK 

handshaking. 

TONE 1 #TONE 1 and TONE 2 control the tone 

  

  

  

                
  

  

TONE 2 generator In the Keyboard Controller. 

DAK-X __ gy 
ts This bit sets a one-shot that disables READY TONE 2 TONE | 1/2 SEC STATUS ER ROR 

the tone generators after a 3z-second TX-x > 

delay. DLOG DLO4 DLO3 DLO2 DLO! DLOO 

STATUS STATUS determines which set of line 

drivers is connected to the 12 BD SI! 

line. lf the STATUS bit is set, The 
FIGURE 2-8 

data drivers are disabled and the status | | 

word drivers are enabled for one DAV/DAK COMMAND REGISTER BIT ASSIGNMENT 

cycle. 

ERROR ERROR is set by the software if it 

detects an error in data received by 

the system. It enables the ERROR lamp, 

and is usually used with TONE 1 and 

TONE 2 to signal the operator. 

2-10



STATUS REGISTER 

lf the command sets the STATUS bit, The 

controller disables the Data Register line drivers, 

and enables the Status Register line drivers. The 

status word is then received by the system in the 

same manner as is any other data word. The bit 

assignment in the Status Register is hard-wired 

to reflect the keytop configuration. This 

register is left unwired in KEY-EDIT 50 systems; 

a binary code of possibilities is illustrated in 

Figure 2-9. 

12 BD SI HANDSHAKING 

The 12 BD SI 

+hat uses the same data lines for several devices. 

is a data transfer system 

Fach of these devices is assigned an address. 

This address is used to determine whether or not 

a particular controller connected to the [2 BD SI 

cable exists. Address bits DLO9, 10, and 11 are 

used to condition the BBSY line before CMDR and 

CMDS reset to set BBSY. 

TROUBLE ISOLATION 

Figures 2-10 and 2-11 illustrate the 

sequence of events which occurs during a command 

transmission, and in the receive and error modes. 

Using these sequence diagrams, in conjunction 

with logic diagram 11840L, enables The Field 

Engineer to isolate any faults which occur in 

Use of the sequence the Keyboard Controller. 

diagrams is described in Part 1. 
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COMMAND TRANSMISSION 

SOFTWARE DECISION TO SEND A COMMAND 

| THE KOT CNTRL ASSEMBLES A WORD 
| RECEIVE (RX 11840,2,2D,Al2-13,Jl-A) DISABLES 

  

  
  

  
——————] AFTER A 20 JS 
  

DELAY COMMAND BIT AND DATA BiT ENABLE 
| TRANSMIT (TX, 11840,2,6A, Al2-14, Ji-C) ENABLES 

COMMAND REGISTER BUFFERS (11840, 2, COL5, A9-AIO) ENABLE 
AFTER 4 US 

FULL * RX (11840,2,7B,B8-I1) DISABLES TO PREVENT THE FULL FLOP ENABLING A RECEIVE CYCLE 

COMMAND RESET (CMDR, 11840,2, 3B, All-5, JI-D) ENABLES FOR 2 US   

ponent omens 

  AFTER l2 PS DATA AVAILABLE (DAV-X, 11840, 2, 6B,AIO-7,Jvi-9) ENABLES 
  

  

  

  

  

    

  

BUS BUSY (BBSY, I11840,2,2B, Cil-6,JI-7) DISABLES ONLY IF THE DATA CONTAINS 
THE PROPER DEVICE ADDRESS. 

AFTER 4 DPS COMMAND SET (CMDS,11840,2,3B,Ail-I2,Jl-E) ENABLES FOR 2 pS 

| BBSY ENABLES 
    

  

  
AFTER 500 ns THE COMMAND REGISTER (11840,2, COL5, B9-D9) IS CLOCKED ° 

| DATA ACKNOWLEDGE (DAK-X,11840,2, 4A ,A8-8,JI-K) ENABLES 

AFTER 500 ns DAV-X DISABLES 

AFTER 500 ns DAK-X DISABLES 

el 

IF THE COMMAND CONTAINED A REQUEST FOR KEYBOARD STATUS THE FLOW CONTINUES 
FROM THE TIME THAT THE COMMAND REGISTER !S CLOCKED 

j 

STAT FLOP (11840,2,5E,D9-5) SETS 

STR FLOP (11840,2, 7A,B7-5) SETS ONLY IF THE FULL FLOP IS RESET 

STAT FLOP RESETS 

STR .(TX.RDY)(11840,2,7A,D8-I1) DISABLES THE KEY ADDRESS DRIVERS AND ENABLES DATA LINE It! (11840,2,1C ,Ail-3,JI-6) 

  FULL FLOP (11840,2,7B,87-9) SETS 

|DAVF FLOP (11840,2,7B,C8-8) SETS 
  

  

DAV-X ENABLES 

~ |AFTER 500 ns DAK-X ENABLES 
END OF DATA TRANSMISSION (EODT, 11840,2,7A,C4-2) ENABLES 

  

  

  

  

  

  

CLocK Times Q-|-2-3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

RX-X _] L_ 

Pex | [ 
CMDB+ DATA ) rc 

  

    EMDR 
LJ 

FIGURE 2-10 
  

AFTER 

STR.(TX,RDY) ENABLES THE STATUS REGISTER DRIVERS 

STR FLOP RESETS 
STATUS REGISTER DRIVERS 
DISABLE AND KEY ADDRESS 
ORIVERS ENABLE 

500 ns DAVF FLOP RESETS 

| FULL FLOP RESETS 
AFTER 500 ns DAK-X ‘DISABLES 

| EOOT DISABLES 
  

CMDS : KEYBOARD CONTROLLER 
| COMMAND TRANSMISSION 

SEQUENCE 

BBSY-X - | 

DAV-X     

DAK-X 

LJ 
COMMAND TRANSMISSION TIMING 
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DATA RECEIVE FLOW 

| KEY STROBE (KSTB,118 40,2, 8B, B5-5) ENABLES FOR IMS 

| ERROR FLOP (118 40,2,7B,B6-5) IS CLOCKED AND REMAINS RESET ONLY IF THE ERROR GATE(II840,2,7B,C6-3) IS DISABLED 

  

DATA LATCHES(II840,2,COL8,A3-A4) ARE CLOCKED ONLY IF THE FULL FLOP(II840,2,7B,B7-9)IS RESET 

FULL FLOP IS CLOCKED ONLY IF IT WAS RESET     
  

ERROR FLOWS | Dave FLOP(11840,2,7B,B8-8) IS SET ONLY IF THE RECEIVE GATE (1840, 2,7 B,B8-I1)IS ENABLED 
ASSUME THAT THE TERMINAL CONTROLLER IS IN THE TRANSMIT 
MODE WHEN THE KSTB ENABLES DLIO FLOP (11840,2,6B, B6-9)IS CLOCKED AND REMAINS RESET ONLY IF THE ERROR FLOP IS RESET 

DATA AVAILABLE (DAV-X, 11840,2,6A,A 8-6,JI-9) ENABLES 

| AFTER 500NS DATA ACKNOWLEDGE (DAK-X ,11840,2,4A,C7-9, JI-K) ENABLES 
    

KSTB ENABLES 
FULL FLOP SETS 

7) RECEIVE GATE IS HELD DISABLED DAK GATE(II840,2,8A,C 7-14) ENABLES ONLY IF THE TRANSMIT GATE (11840,2,6A, Al2-14) IS DISABLED 

ERROR GATE ENABLES AFTER SOONS THE FULL FLOP RESETS 

KSTB ENABLES | DAVF FLOP RESETS 

ERROR FLOP SETS DAV-X DISABLES 
AFTER SOME TIME RX ENABLES AFTER 5OONS DAK-X DISABLES 

| DAVF FLOP SETS END 

DLIO FLOP SETS 
DLIO-X ENABLES 

DAV-X ENABLES 
| AFTER 5OO NS DAK-X ENABLES 

EOQDT ENABLES 
AFTER 500NS THE FULL FLOP RESETS 

DAVF FLOP RESETS 
DAV-X DISABLES 

POLL owar ORES OCCUR WITHIN IOMS THE CONTROLLER RESPONDS AS THE DLIO FLOP WILL BE RESET WHEN THE NEXT DATA TRANSFER OCCURS END 

KSTB ENABLES 

FULL FLOP (11840 ,2,78,B7-9) SETS 
NORMAL RECEIVE CYCLE FOLLOWS 

ERROR FLOP (11840,7B,B6-5)IS CLOCKED AND REMAINS RESET 

IO MS TIMER (11840,2, 7B, B5-7) IS SET 
) ERROR GATE(II840, 2, 7B, E6-3) ENABLES 

) WITHIN |OMS KSTB ENABLES 
ERROR FLOP (11840,7B, B6-5SETS 

TONE 2 FLOP (11840, 2,SC,B9-6 ) SETS 
ERROR LAMP FLOP(II840 ,2 ,5B,D9-9) SETS 

       

   

    

    

  
  

  
  

  

  

  
  

  

  

FULL FLOP SETS 

DAVF FLOP(I!840,2,7B, B8-8)SETS 
DLIO FLOP(11840,2,7B, B6-8)SETS 

DLIO-X (11840,2,6B,A8-I1i,JI-Il!| JENABLES 
ERROR DETECTION DATA AVAILABLE (DAV-X ,11840,2,6B8,A8-6,J2-9 ) ENABLES 

PARITY ERRORS AFTER 5OONS DATA ACKNOWLEDGE (DAK -X,1 1840, 2,84,C7-9, Ji- K) ENABLES 

APARITY BIT IS GENERATED BY THE KEYBOARD FOR BOTH DATA AND STATUS 
WORDS. THIS BIT 1S USED BY THE TERMINAL CONTROLLER TO CHECK THE END OF DATA TRANSMISSION(EODT,1!1840,2,7A,C7-3) FLOP 
WORD PARITY. IF AN ERROR IS DETECTED THE SOFTWARE RESPONDS BY ERROR FLOP RESET 
SENDING A COMMAND TO THE TERMINAL IN THE SAME MANNER AS ANY OTHER 
COMMAND. 

KEYBOARD ERRORS 

  
  

  
  

AFTER SOONS THE FULL FLOP RESETS   
  

é 

THE KEYBOARD CONTROLLER MUST ENSURE THAT THE PRESENT WORD IN THE DAVF FLOP RESETS 
DATA LATCH |S RECEIVED BY THE TERMINAL CONTROLLER BEFORE ANOTHER DAV-X DISABLES 
WORD IS GENERATED. THERE ARE TWO WAYS THAT THE KEYBOARD CONTROLLER ) 
CAN DETECT ERRORS. A TIMER [IS USED TO LIMIT THE INTERVAL BETWEEN AFTER 500 NS DAK-X DISABLES 

END     KEYSTROKES TO AT LEAST 10 MS AND GATING !S USED TO ENSURE THAT 
THE TERMINAL CONTROLLER HAS RESPONDED TO ONE DATA AVAILABLE PULSE 
BEFORE ISSUING ANOTHER. 

DATA LINE 10 1S USED TO INDICATE TO THE TERMINAL CONTROLLER THAT 
THE KEYBOARD HAS DETECTED AN ERROR (REFER TO ERROR FLOWS) 

FIGURE 2- II 

KEYBOARD CONTROLLER 
RECEIVE & ERROR 

SEQUENCE
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VDU CONTROLLER 

INTRODUCTION 

The VDU Controller is a single pcb 

mounted in the rear of the KDT beneath the VDU. 

The controller has two functions: 

- providing the VDU with vertical and 

horizontal sweep timing pulses 

- accepting data from the CPU and con- 

verting the information. 

Refer to Figure 2-12. 

OPERATIONS 

TIMING CONTROL 

The VDU requires a horizontal drive 

pulse and a vertical synchronization pulse to 

define its raster. These pulses are derived 

from the local mains frequency. The pulses 

used to define the positions of the dots that 

form a character are also derived from the mains 

frequency. Figure 2-13 shows the relationships 

between these timing pulses. 

The master clock used by the VDU Con- 

troller is BIT TIME CLOCK (BTC). This is a 

train of 50 ms pulses at whatever frequency is 

required by the VDU to maintain its raster. 

Each BIC also defines a position in the 10 x 16 

dot matrix used to form characters. Ten BIT TIME 

CLOCKS define one CHARACTER WIDTH TIME (CWT). 

Sixty CWIs form one ROW TIME (RT), defining the 

width of the display as sixty characters. The 

horizontal drive pulse is derived from CWT 12 

and CWT 50. 

Sixteen RYe cezine one CHARACTER LINE 

TIME (CLT), the height of each character on the 

display. Depending on the mains frequency, 15 or 

19 CLTs are used to generate The vertical synchron- 

ization pulse and define the number of lines of 

characters on the VDU screen. 

The BIT TIME CLOCK is also used To 

clock the Main and Line Shift Registers that 

store the data displayed on the VDU screen. 

DATA CONVERSION 

Data is written on the VDU screen by 

constructing each character from dots ina 10 x 16 

dot matrix. These dots are written by turning 

the VDU CRT beam on and off. The VDU Controller 

supplies the bit patterns that form each character. 

The VDU Controller accepts 12 BD S| 

command and data words from the L/150. Command 

words are used to determine the controller mode 

of operation. Data words are used as addresses 

in the Main Shift Register. 

Any block of words transmitted to the 

VDU Controller contains both command and data 

words. A sequence to perform the loading of a 

data character into an address is as follows: 

Command........- Load Address 

DaTa. cece ccceees Address 

Command....e..e- Load Data Same Address 

Data... cece ccaee Character Data 

Once the data character is loaded into 

an address in the Main Shift Register, if Is ro- 

tated through to the Line Shift Register by the 

Shift Register Timing. 

The methcou of forming characters is 

dictatea by the characteristics of the raster on 

The VDU screen. Since the raster is painted on 

the screen line by line, the characters are formed 

the same way. Each time the electron beam sweeps 

across the screen if paints one row of the 16 

lines that define a character height. To produce 

the proper bit pattern for each row, the VDU con- 

Troller must combine two pieces of information: 

the row, and the character being painted on the 

screen. The row number is counted by the Main 

Timing circuitry and applied to three Read Only 

Memories (ROM) as part of an address. The char- 

acter data is contained in the Line Shift Register. 

This register is clocked so that the proper data 

for each character ina line is available sixteen 

times while the line of characters is formed. 

The character data is used as the rest of The ROM 

address to enable the proper bit patterns as each 

row of each character is painted on the VDU screen. 

The data on the VDU screen must be con- 

tinually refreshed. The Main Shift Register con- 

tains the data for all of the characters on The 

screen. This data is continuously rotated 

through the shift register. Each time a character 

line is completed, the Line Shift Register is 

loaded with the data for the next line. The Main 

Shift Register and the Line Shift Register are 

clocked with pulses that are based on BIC. This 

ensures that both registers and the raster remain 

synchronized, so that all of the characters will 

remain in place on the VDU screen. 

2-17
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CiRcuIT DESCRIPTION 

Figure 2-15 is a block diagram of the 

VDU Controller. Each functional circuit of the 

controller is detailed in this section. 

COMMAND REGISTER 

The Command Register is loaded with 

commands from the L/150 to control the mode of 

operation. The register bit assignment is 

illustrated in Figure 2-14. 

The bit functions are: 

  

                  
  

ON/OFF This bit holds the video, cursor, and de- 

ON/OFF | ineator flops reset to blank the VDU 
screen. 

_ ROY READY conditions a gate to allow the 

RDY DAV/DAK cycle to load the Data Register. 

SET This bit writes cursors and delineators 

SET if it is true, and clears cursors and READY SET ALL DATA INCREMENT DEL CUR EOL ON /OFF 

delineators if it is false. 

DATA ‘This bit Indicates that The word fol low- DLOB DLO? DLO6 DLO5 DLO4 DLO3 DLO2 DLO! DLOO 
DATA . . 

ing !S a data word. 

INC INCREMENT is used to load a string of 

data characters in order into the Main 

Shift Register. 

DEL The delineator is a vertical line which 
DEL is written to the right of a character 

. . . FIGURE 2-i4 
if this bit is set. 

COMMAND REGISTER BIT ASSIGNMENT 

CUR The cursor is a horizontal line written 

CUR under a character at Row 13. 

EOL END OF LINE is used to control cursors 

and delineators from the present address 

to the end of the present line. 

ALL This bit is used To apply the current 

ALL command to all of the addresses in the 

Main Shift Register. 
2-19 
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The CR bits are used to form the 

following commands: 

CODE 

XX 

XXO 

600 

440 

460 

204 

224 

210 

230 

004 

024 

010 

030 

304 

104 

310 

110 

214 

234 

014 

034 

314 

114 

140 

154 

000 

042 

046 

052 

056 
206 

214 

COMMAND 

Display ON 

Display OFF (Add with the codes below) 

Load Address 

Load Data Same Address 

Load Data Increment Address 

Set Cursor Same Address 

Set Cursor Increment Address 

Set Delineator Same Address 

Set Delineator Increment Address 

Clear Cursor Same Address 

Clear Cursor Increment Address 

Clear Delineator Same Address 

Clear Delineator Increment Address 

set All Cursors 

Clear All Cursors 

Set All Delineators 

Clear All Delineators 

Set Cursor and Delineator Same Address 

Set Cursor and Delineator Increment Address 

Clear Cursor and Delineator Same Address 

Clear Cursor and Delineator Increment Address 

Set All Cursors and Delineators 

Clear All Cursors and Del ineators 

Clear All Data 

Clear All Data, Cursors and Delineators 

Off Line 

Clear Data to End of Line (EOL) 

Clear Data and Cursors to EOL 

Clear Data and Delineators to EOL 

Clear Data Cursors and Delitneators to EOL 

set Cursors to EOL 

Set Delineators to EOL 

CODE COMMAND 

216 Set Cursors and Delineators to EOL 

O06 Clear Cursors to EOL 

012 Clear Delineators to EOL 

016 Clear Cursors and Delineators to EOL 

444 Load Data Clear Cursor Same Address 

450 Load Data Clear Delineator Same Address 

454 Load Data Clear Cursor and Delineator Same 

Address 

644 Load Data Set Cursor Same Address 

650 Load Data Set Delineator Same Address 

654 Load Data Set Cursor and Delineator Same 

Address 

464 Load Data Clear Cursor Increment Address 

470 Load Data Clear Delineator Increment Address 

474 Load Data Clear Cursor and Del ineator 

Increment Address 

664 Load Data Set Cursor Increment Address 

670 Load Data Set Delineator Increment Address 

674 Load Data Set Cursor and Del ineator 

Increment Address. 

12 BD SI HANDSHAKE 

This circuitry provides the signals 

that respond to 12 BD SI BUS BUSY and DATA 

AVAILABLE/DATA ACKNOWLEDGE Handshaking, and 

generates a STROBE (STB) pulse to clock the 

Data and Command Registers. 

12 BD SI LINE RECEIVERS 

The 12 BD SI Line Receivers isolate 

the 12 BD S!I cable from the VDU Controller. 

DATA REGISTER 

The Data Register latches each data 

word as it is provided by the 12 BD Sl. 

PARITY CHECK 

The Parity Check circuit generates an 

output called PARITY ERROR (PAE) to provide the 

L/150 with a check on the parity of each word 

transferred through the 12 BD Sl. 

MEMORY ADDRESS MATCH 

This circuit consists of three sections: 

a counter, a latch, and a comparator. The counter 

reflects the current Main Shift Register address. 

The latch contains the Main Shift Register address 

required. The comparator generates MEMORY ADDRESS 

MATCH (MAM) when the latch and counter outputs are 

coincident. 

CHARACTER GENERATOR 

The Character Generator consists of a 

latch, three Read Only Memories (ROM), and a shift 

régister. The latch contains part of the address- 

ing that enables the ROMs to generate the character 

presently being displayed. The ROMs contain the 

bit patterns that generate characters. The shift 

register changes the parallel output of The ROMs 

to a serial bit pattern for use as video data. 

The character codes are shown in Appendix 2-2. 

LINE SHIFT REGISTER 

This register contains the forty data 

words for the current line. These words are 

loaded into the Character Generator Latch sixteen 

times during each CHARACTER LINE TIME. 
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MAIN SHIFT REGISTER 

This register contains 480 data words. 

Forty of these words are loaded tnto the Line 

Shift Register to write a complete line of 

Characters during each CLT. 

DATA MULTIPLEXOR 

The Data Multiplexor loads the Main 

Shift Register either from its own output 

(recirculate mode) or from the Data Register 

(upgrade mode). 

SHIFT REGISTER CONTROL 

This circuit clocks the Shift Register 

and controls the Data Multiplexor. The circuit 

also provides clear data, cursor, and del ineator 

information to the Line Shift Register. 

VIDEO DATA CONTROL 

Controls the Video Data, Cursor Data, 

and Delineator Data flops to ensure that data Is 

painted on the screen within the boundaries of 

CLT 3 - 15 and CWT 4 - 44. 

BIT TIME CLOCK 

The Bit Time Clock produces a train of 

5O ns clock pulses synchronized with the local 

mains to provide the main Timing pulses for The 

VDU Controller. 

BIT TIME GENERATOR 

This generator is clocked with the Bit 

Time Clock output to produce BIT TIME pulses, ten 

of which form one CHARACTER WIDTH TIME (CWT). 

CHARACTER WIDTH TIME GENERATOR 

This circuit generates timing pulses 

that define the width of one character on the 

screen. Sixty CWTs form one ROW TIME (RT). 

ROW TIME GENERATOR 

This circuit, clocked by CWT, generates 

timing pulses that define the row of the 10 x: 16 

character matrix to be written on the screen, 

and provide addressing data to the ROMs to enable 

The required bit pattern. Sixteen ROW TIMES form 

one CHARACTER LINE TIME (CLT). 

CHARACTER LINE TIME GENERATOR 

This circuitry, fed by the CWT Generator, 

generates the horizontal drive pulse used by the 

Video Display Unit. 

FRAME FORMAT CONTROL AND SHIFT REGISTER TIMING 

This circuit provides the clock pulses 

for the two memory shift registers and the Memory 

Address Match circuit. It defines the frame 

size in terms of character widths and character 

lines, and provides the LINE END (LNE) signal. 

ERROR DETECTION 

The only error the VDU is capable of 

detecting {is the data PARITY ERROR (PAE), if 

the Data Parity option is installed. If this 

option is not included in the system, the PAE 

line is tied to +5 V so that it is always false. 

With the option installed, the input (from the 

system to the KDT) signal DATA PARITY (DP) 

conditions the Parity Checking logic. This logic 

generates an overall even parity bit which is 

high false for a correct transfer. If a transfer 

is incorrect, the resultant even parity bit fs 

low true, and generates the PAE signal true on the 

[2 BD SI line. 

TROUBLE ISOLATION 

Figures 2-16 and 2-17 illustrate the 

sequence of events which occurs during character 

generation and load address operations. Using 

these sequence diagrams, in conjunction with 

logic diagram 11535L, enables the Field Engineer 

to isolate any faults which occur in the VDU 

Controller. The format and use of the sequence 

diagrams is described in Part 1. 
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Character Generator Flow 

i The first data character is loaded by the Character Generator at Bit Time 0, Row Count 0, Character Width Tive 4 of Character Line Timex where x is 3-15 

| The data character bits and the row count combine to address a bit pattern in the character generator ROMs. 

  

At Bit Time 8 (BT8, 11535,3,5C,L2-3) the bit pattern is loaded into a shift register (11535,2,2B,E1-9). 
  

The Video Data Flop (11535,2,2B,E2-8) is reset 
    

At Bit Time 9 the first bit of data is presented to the video display 

unit. Each Bit Time Clock presents another bit of data until ten have 

been sent. These bits make up the first row of the first character on the 

screen.   
At BTO of Character Width Time 5, the second data character is loaded 
by the character generator and is transferred to the video display 
unit 

This sequence of load and display repeats until Character Width 

Time 4/44 (CW 4/44, 11535,3,68,02-13) disables. 

| Line Shift Register Clock (LSRC,11535,3,6B,D3-11) disables. 

When the timing sequence returns to CWT4 LSRC enables and the next 
row of bit patterns is written on the video display screen. 

During Row Time 15 (RT15, 11535,3,2D,E5-17) the line Shift Register 
is loaded with forty data characters 

  

  

BIT TIMES 8,9,0,1,2,3,4,5,6,7.8.9,0,1,2,3 4,546, 7,8,9,041 4243444565 74859104142, 3 545516574 859,0,152, 354, 

CWT4/44 | _ 

a 

    

  
[ee 

ce -- The second character is loaded by the 

by the Character Generator L the first character is loaded 

Character Generator 

BTS LI L_| hu LJ 

First bit transferred 

Shift Register loads bit pattern Last bit transferred. 

Shift Register loads bit pattern 

  

This sequence repeats until CWT4/44 disables. 

FIGURE 2-I6 

VDU CONTROLLER 

CHARACTER GENERATOR FLOW 
SEQUENCE



the Main Shift 

that writes the 

The flows show the loading of a data character into 

Register ard then the generation of the bit pattern 

character on the video display screen. 

The word sequence to load a data character is: cope 

Command Load Address 4600 

Data Main Shift Reg. Address 000 to 479 

Command Load Data Same fddress 44a} 

Data Data Character for "A" 0101 

In order to-load a data address, both the Load Address and the Main 

Shift Register flows must be completed. 

coco 

After 500 nsec STB (11535,1,6A, E11-4) enables. 

Load Address Flow 

Terminal Controller assembles a word.   

Command Bit (CMD 

  

Transmit (1X-X,11535, 1, 8B, F12-13, 

11535, 1, 78 y 

pin 12, J1-C) enables. 

E12-3, pin 5, J1-8) enables. 

Data Bits (HLO7-X and DLOT-X%, 11535, 1, 80, J1-4, F) enables. 

After 4 usec Command Reset (C¥%LUR, 11535,1,7B, F12-3, pin 5) enables for 2 usec. 
  

    col .4) is clocked. Command Register (11535, 1, 
Ready (11535, 1, 4D, £10-10) enables 

Set (11535, 1, 4D, E10-9) enables. 

Load Address (LDADD, 

  Data Acknowledge (DAK-X, 11535, 1, 8A, C13-8, J1-K) enables. 
  

] After 500 nsec DAV-X disables 
  

11555, 3, 6A, £13-6) enables. 

Bus Busy (BBSY, 11535, 1 04, C13-11) disables. 

11535, 1, 7B, Fl2-2, 
coerce 

After 4 usec Command Set (CMOS,     

  

J1-E) enables for 2 usec. 

BBSY enables. 

After 12 usec Data Available (DAV-X, 11535,1, 8A, D13-3, J1-9) enables. 
  

At this time the flow stops until the Data Register Full (DRF 11535, 

1, 6B, C9-5) signal enables. This signal enables when the Data 

Register has been loaded with the required Main Sghft Register 

Address. 

Terminal 

The flow is: 

controller assembles a data word. 
  [ After 500 nsec DAK-X disables.     

    
  

  

      

  
  

  

  

  

  

  

      

  

  

  

  
  
  

  
  

    

Data lines enable 

DAV-X enables 

After 500 nsec STB enables. 

  
  

  

The Data Register 

DAK-X enables 

DRF enables 

is clocked 

  

12 BDSI 
CLOCK TIMES 

At Bll, Address Parallel Enable (APE, 11535, 3,54, B7-8) enables RX 

During BT3 Address Clock (ACL, 11535, 3, 58, E7-1 enables 
. 16 BDSI PARITY CK 

Memory Address Latch (11535, 1, 2B, C10 and B10) loads the address. TY 

2 Reset Data Register (2RDR, 11535, 3, 5A, D8-11) enables 
DRF disables DATA 

After 500 sec DAV-X disables sAVoX 

| After 500 nsec DAK-X disables. 

END DAK-X 

APE, ACL & URF 

me 7 ~e ones meee tT ne — | — - erage cn ee ee ce ne es ee arse — 

crock tutes 9 Folala2lstlalslelrleleoiolria2lsialsloelzisioai oli la2isialslelrvielolol. 
5 Lo 

16 BOS] PARITY CK Po a mo Wo —_ 
TX | oo 

CMOB & DATA | 
CMDR TY a _ 

CMDS ~ — a ee a ve a 
Tf 

BBS mn ee — _ ene ve oo _ 

___- 
: _ 

CHK BBSY ~~ bi PL aoe are cee es a es eee a 

CHK PAE _ PL a _ 

DAK X - | | 

, 

CHK DT _ i 

COMPLETE 
FIGURE 2-17 

VOU CONTROLLER LOAD ADRS TIMING 

  
—-. ape ten Steps pes ceancen a oe neem 

glolil2islalsilelzislololil2i3sials 
  

lel zl elotlolitati3slalslelzisigl ot 
  

    
  
  

  

  
      

      

  

  

  

  
  
    
    

  

    

ope 1 

Po 

L_ po 

po L 

- ” _ | 

7 |] 

| 

12 BOS| DATA WORD TRANSFER 

poo aay 

pit tines ba lalsTelaTalo loli lotstalsteletelololilal 

STB J 

URF | L 
ie 7 

“ a LT nay SHIFT REG LATCH LoaDs 
2RDR _ 

VBU CONTROLLER TIMING 

VDU CONTROLLER LOAD ADDRESS SEQUENCE



  

  

  

  

  

     

  

    

  

  

  

  

  

  

  

  

  
  

      

    

  
  

  

  

  

    

  

  

        

  
  

  

  

  
  

  

  

  

  

  

      

  
  

    

  

        

  

  

          

  

  

    

    
    

  
  

  

  

    

      
        

    

  

  

  

  

      
  

  

      
  

  
  

  

  

    

  

  
  

      
  

  

                  

    

    

      

  
  

  
  

  
    

  

        

  
  

  

  

        
  

            
  

    
  

      
                                        

        
  

  

  

  

  

  
    

        

  

  

  
  

  

  

  
  

    

  

  

  

  

    
    
  

  

  

                                              

  

      

  
  
  

  
  

  
    

    
  

                        

  

          

5 ( A | ; 

(£12-3) 

2 | 1 

CMDB 

a 

ADDC (C8-13 
PARITY CHECK 

DLII-X eo WU r DLIY CHN-9) (F\2-3 ) CMDR ciafriay! 10 ds (F12-14) DLP 6 4 8 

ate!) (89-5) ABDC o]Fa> oo 1s BBSY Hl 2[> 3 "5 FRE 

9 
> 

TH | —— ‘ft 

_ 
L C3) 

5 3 PAER 

Nl \2 U 12 EN 
DLIO-X ¢————_»—___} “q- pLio (HiI-8) EF 8 | 10 P eS 

(B9-4) 

nif );5 . Els tS “— ob) cms FR 4.)FI3) 
3/8 lO} ry) 2 ti t2] 43 iol TB] 9] tiztiat 2 

DLOY (HiNI-10) of (FI2-2) CMDS —— [ 
arene DLC 

CEIO-1) 
ee 

12 - | 
ot 

10 7 .U 
SBSY (C8 -9,D9-13) 

13) DLIO 
RDY 

DLO9-x €————-»—__- 
) 

(EI2-2) DLog ———-—~ | 

fed 12) 9 8 
(H12-2) DLO (12-2) LOS D 

7 2 
fies O 8 (312-14) DLO2 

EN SATA RE 
07 — (J12-13) PLO} 

7 ——~U DLO 6. COMMA (H12-14) DLog ———--——- _ 

DLO8-xX <———_»- fe {ni2). [" 8 (EIO-6,KI0-5,HII-1 ) 5In 0 
MAND REG, (HI2-13) DLOS (DI3~2) DLOO — Sot 

2 D3 -Q3| a DB (BI2-2) (Wi2-2) DLO 653 @st!o— epy (9-13) ae ) DLO4 ——— (13-13) 

4 q DB - a; say I 

DLO7-x < 4 — 2 Ty p DLO7 (E10-7, K10-9,HN1-2 ) ° 9 8 (12-8) a3 Rby (c8-12) (C3-9) LER T 
Vec 7 

fa] hi2)s 
Zing &2 DB7 (C10-G) ; 7 Q a y (de -12) MSRe 2 

_ 

(H12-3) DLo7 —-——+ D2 2 SET (E8-5,13, E132 | | 2| 1] 3f4[5ye 

L 
FIO 

E10 22 8 SET (A9-10) vec | CK MR Vec | CK MR L 12 < 9 

0 _ 
; 

DLO6-xX + Fiz) [ DLOG (D9-12,FII-2,Hi-H ) 3 q, L2-—: pape (c10-5) 
| 7ICEP DID 9/PE D°@ MAF (C2-5 ) 

14 
— Dy ~ 114 . 

24 PE lOlCcET Cle BII — 

Qi | ———. BBG (J9-2 ) 
| lo]cet TCH) Bl2 

DLOSTy ee tg Yep LOS (€10-2,FIl-3, H11-12 ) Qof—— DBS (C10-4) Qo Le | i4] 13) if ou “43 ery 

miiz }— 2 _ |, | 0 DATA (B9-9,A9-1) 
4; 43) iat i3y 

. 13 Do sy Go -——- 0 B55 (9-5 ) (HI2- é do L! — | 
) 

— 13) DLO5 Do sy 0 DATA (13-1) 

5 
418) 

DLO4aTX <1? U r DLO4 (HIO-6,FII-5,HII-13 ) 
4 |!3] | le 12 

#72) 
6 10 

| =) am 

D3 @ DB4 (CIO-3) ( J12-3) DLO4 tp 
3 

a3 HL — pea - — | 

= 2 _ 
JO-i 

11 — 

DLO3-X «€ > efie), p eLos (HIO-7,FI-9, Till) al? ( ) Q3 INC (A7-8) : one! 8 lo 

2} . 
6132 )s 7} 55 “Tl DBs (DIO-6) (512-2) pLo3 715. a2 [2 DEL (B8-5,E9-9) | 

9 Jere c 

~————— |, M lo _U To” PBS (79-14) a}. BEL (e13-4) | 20 3 2 

DLORX <———_» r DLO2 (HIO-3,FIl-Il, Jtl-12) a Le. ppe - HO 
; 6 3 

[ae sz) 3 - (DIO-5) a H2— cur (Be-4) | 
: 

4 | ats DB2 (F9-2 ) (312-14) DLO2 1p) ai (4 CUR (CE , | é 
[3-5 

6 

—tC—=S~N 
1G 

4 

DLOI-x < > nf) C DLO! (HIO-2, Fll-12, 711-13) Qol-2_ pBi (D10-4) Go [!é co. (A9-4) ! 5 |)DIN 5 ))cio 

\jJte2 
2 —| | ee 

- 

13 bo 57 G}——— DBI (F9-5 ) (312-13) DLOI 100 s+ 
4 |i : a) 415 | Vee 4) 13} 2h tt 14 V 

3 U 
Vee 

| las 6 ; (3} (2) 4 cc 4 MAM 

DLOO-Xx < > BED) p pee (Ce-12,Fil-1,7H-2 ) > od OL [ 10] cer Te CEP meth 2 Sale (A8=12/13) | og 

s 15 
Jo} 

7 
CET 

2 Dv@ DBO (DIO-3) (H12-14)DLO6 21 Sole ate (a9-9) | (€7-1) AGL elfen. DIO Eick C10 Bit 

. - - 
Alo 

SUP ox eH iio U 
3 D9 ‘ 

DS | (B7-8) APE 2 PE 9 PE rc W512) She 4 6 

9] F12) - cea DBO (F9-1I UI =| 8 —— 3] 4] 5] 6 3" I . 

{Fie g— PEP Et 13) + ( ) C4 ALL (B6E-!) | 3} 4) 5] 6) Bie 4 | 

CMDB (E13-9 

13 _ 

3 8 

CMDB-X ceo LS, U 3 oO b| 4 vec 
—— SBSY (F13-3 ) | p9-5) bBo ———- 

lo 5 | Bi2 po 

| 4 |E12 5 - >a CMDB (89-1) D8 
b 10 6 F10- 16) DBy ————----_1 

rq 

AIO 
Vec 

D8 
(Jl0-15) DB2 

Dep |! 

5 |6 | 
Vec (Jio- 9) DB3 

Fio-i!) >| BI2 b= 

—____—. ,_ D 5 U 
| 

8/2 

CMDR-X €————»——_—4 

(JIO-10) DB4 

4] Fi2) CMDR (FI3-12) E 46 fs 0 I (F10-[6) DBE DBS 6 

. 
D-@ DRE (D7-13, B9-11) tS oh 2 cre (aG-13) | (F 10-15) DBG 

(FIO-10) 

CMDS-X a 
4| 22 

<5 (Fl0-9) DB7 

G | Fi2 CMDS (FI3-1) Q 
Q 2. 

C p@ 
V1 _ 

| - (87-6) IRDR -t¢ rs F ) sey 2 Re | MAIN ADDRESS MATCH 

C 12 U - 5 }ca 7 FI3-3) SBSY 8 13 

Tx-x <= —__ 4 se (D8-I1) 2ROR B73 \ERCR “10, C83 + —_ | | CHIP CHART 

13 

| 2 3 4 5 G 
; 7 8 9 

v R24 (alo-3) 
L | 74164 | 3001 | 7479 4044 NOTE 2 10 UI l2 13 

__ 
Alo-3 DLOO (DI3-2 K | 300 

DAV-X < = 5 U IK MH DIS Ell CMDB ——— (013 ) 5 5355 7420 | 1805 | eco! | 7404 | 9602 | g58 |imsai3| 7406 | 7404 

4°) 013 }g-—~Vwv i 234 7 7410 | 7479 | 7402 | 7479 | 2519 | 7402 g267 | 7475 | 74180 | 380 — 

‘0 Cio | ~ 13 apy 2 VK th 7493 | R3« |] R47K 11403'S | RIK | 7475 | 74180 [| 380 

oo t / Joy C SOCKET IC SOCKET [Ic S&ckET] 6308 | 2519 | 7402 | (QTYS) 

DAK-X « > 812 470pF | (E10 -10) 2 3 25S, ON/OFF (J3-1,13) E | 74ié5 | 7479 [ 3001 [| 7492 | Bar! 7402 | 7451 6267 | 7478 4 180s + 380 | 7a0" 
| a “113 5 7400 | 7475 | 7404 

Cc = 
> D 

380 7420 

KIO C13 
STB 3 | 8 | ° 7490 74021 7400 7490 7410 7404 7400 857 7479 |93He/ 2 aaLle 

5 c | 
a | Cé Cc | 7493 | 9602] 9602 | 7493 | 7420 | 7479 Baie | 7242 B36 380 

(H12- 2) DLOB 3 (J11-5) PAER pa pop! We oy Bl 7493 | 7479 7479 | 3001 | 7479 Pate | 7242 PRATE | 8093 

10 
B T Cpa ON/OFF (34-2) 7410 7420 7400 7479 7400 300 { 

(FI3-13) ADDC — LR A | 7493 | 7493 | 7404 S| 7410 | 7242 | 7479 | 7400 

5 KO Wyi2-14) DLoe 2 
Vcc ayn Ee , F/H 7/8 CC! P/N S4G 78000 7400 | 7402 | 7400 | 7410 | 7400 

-2)p: ™ 

: 

(H!12-3) DLO? {>= (HI2-13) DLOS Ay 
ne ce bb NOTES: |-UNLESS OTHERWISE SPECIFIED 2. ISOLATOR, OPTICALLY COUPLED 

J\2-3) DLO4 — 4 

ESISTORS - | 7 

Niana| Lo 3 Ta] Fi pe 2d >* Mohs 
7 

 noaciroRS ye (AW (TYPICALLY 4N28) SEE COMPONENT 
1}. DB. DRAWING BS13277 A 

(312-14) DLOo2 —~ 

THIS DRAWING IS T 
E ISKk479/ F/7H 

HE PROPERTY OF CONSOLIDATED COMPUTER LIMITED 

(J\2-13) DLO| +4 
= pKatS rut 7/8 ADDED 7 MAR74/ BI] UA. OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ‘Tews, withour Me ey peaweeOde 

(D13-2) DLOO 14 

- O INC 7 MAR 74 B Pu oS SED 115 36A/3 ae 
,WITHOUT WRITTEN PERMISSION. 

EI3-6G)LD ADD —— 
SK427| NOTE 2 ABDED YMAR74IC 4 used on drawn C 

OEY AA ppl WB |e = re 

See A {| AEC | scare] aaie edly apprv! COMP Rumen VDU CONTROLLER 

pwned PROD RELEASE BMAR 731 DG ser unless specified USS OT TAWA DATA TERMINAL 

Rl TRANSTEX 18 $00-6-71 

~ PRE PROD REL (30ct 721 RC] upp Faeari| = + 01  fractiont 1/64 meets oe __ title CWITH PARITY] 

4 
~ 

RE , 8co description date by chk appv 000 = *.005 angles =*0 30) 7 “a ee : a = . . : i 

= A " ; ? ot Bid tia ee L/S IE. | 

7 
i



  

    

  

  

  

  

    
  

  

  
  

  

  

  

    

      

  

  

  

          

  
  

  

  

  

  

  

  
  

    

  

  

      

  

        
  
  

          
      
  

  

  

  
    

  
  

    
      

  
  

  

    

  
  

  

  

  
  

      

  

  
  

  

  

  
  
  
      

        

  

  
  

  

  

  

    

    

        

        
          

    
      

  

  

  

    

   

  
  

  

    

  

    

                  

  

        

  

  

        

  

            

  

  

  
    

  
  
  
  

  
  
  
      

  
  
  

  
  
  
  
  
  

  
  
    

  

  

  

  

  
  
  
      

  

  
              

              
        

  

  

  
  

  
  
  
      

  

  
  

        

  

  

      

  

  

                                

    

  

  

  

    

  

  

  

  

    
  

                
  

        

  

    

? | é | s 

MAIN 
~ | 8 | 

SHIFT REGIST AT 
| 

VI FoR : ATO 
— 

2 
| 

CL DATA | LINE SHIFT REG 

o -9V | 
€ CHARACTER GENERATION 

7 oe 
-12V 

ous oy ; of M7 
| < 

(37-4 )PBER — 4A0 FO ml Td atta mr a 
| I He | vec 

(FIO-14) DBE ~~) BO | | pot Lf Bg 4 [ PBER(J9-1 ) I 12 | | — 
23 

(K5-10) DBSR -—-S4Al Fle | | JH8 ! | 457) [ I3 12 “T an Ist 
RCs 

(E10-16 _ 
(Flo-| ) DBS —2Jel, 

in ~- | | Go 
INT OUT, 

iG 
2a, 4 2] 3] RC8 (K5-4) 

(c9-5) DRE — 
(J10-11) DBA — pe | “Le 

| é ie 4 ' menaaee | 20 | 2 | 
4 

Vcc (J7-10 ) DB3R —!P1A3 £3 
| 3 | | 1357) 8} F7 TT oO IN2 OUT? | | 22 D3 

14 5 

(A3-6) RTIS5 124 i 4} (J10-8 ) DB3 - It) B3 | l9 | | 3 K5 | | | 4 FS 5 
2 e 

(L2-1) BTS _13] 68 p- — 
so__ SI | VI > 2! Fd AAA ! 

| re | | G 
16 7 

1 
> po KN 

——--— 

. 

| 
9 | 7 | 

4 [ | | MeN 13 C DB4R ( 79-10 ) 
10 | | 

8 9 
7 F4 8 

é 

| | J8 | | 57) . 15 10 meee 
re) | 

8 9 

| ——— hoy? : 
| -— | 

IN3 OUT3 ! | 
2 

19 

(L3-5) BTO ee - 
: [10 Pp 8 | ! I2 

| | | 
20 ~ 

| 

I 

rT 

(B6-3) BTOS 
_ [Yn 6 Is pro“ 

| 
2\ 

(A9-5) i 
! | sa.” : 8 lof DBBR (99-15), 9 | 

21) 

| | | | J7 Ina ouT4| 9 | | > 

! \, ! | 5 
| REC CLK | | 

- 

| 
| 

4 6 

(Ji0-14) DB2 —=)B0 | | 7 |S — 4 - DB2R (9-1) 4 | (33-2) 23 

(F7-1) DBIR --24Al FILES — | | F8 | | Biz, ) 13 Ny our, [2 mow | 
v 224 4 2[3] 

(Jio-1 ) Der —=4B! | : aan —_l3 — 3 | | 6 | | ) | 
ae 

(H1O-11) INC 
( F7-13) DBOR _!0lpjo F2iié ! P T | 6 5 aaa | 

| | | 
13 4 

(D9-6) DBO —“{B2 ! | 
|__|? DBIR (F9-G ) 5 | | 

I4 5 

| | | 3] | | Pr7 4 [ 14 [| py | 
15 

FQ 
| 

IN2 OUT | 

6 

| |4 
| 3 | 

16 7 

| 
sO S| | ao 7 4 | | 

| 

a1 7 PL ife@D i pee ! ! ! | F2/3 [8 

(B7-11) MSRC 
LL __d yl : 37° DBOR CF9-10), ol nl | 

2 2 

HF8 
| dF?) 

2 IN3 OUT3 lo | | | 

19 10 

~ | : (2 | | | 
20 Vy 

| | 

| | 

21 

| | | F6 | | 

(HI0-15) CUR 4 “ 
| | | | | 

(H10-9) DEL 5) BS 

amaae : 
| ! | 

Vcc 

(B9-10) MAM 

: | 2 4 l 4 ! 
7 re 

| 

i ‘ 

| | elt?) 
IN4 OUT4 9 meeean ] 

224 4 2/3 

2 bD°@ 5 

6 | | 
| 

] l 

EN 

——— 

| 
13 

MAM 

| 
| Ve 

4 

8 

Cc 

(Alo-8) CRF Be 

! | 3| | 4 
14 5 

(c9-9) tgs Hc, aS 
L---~t jst’ 2 tins outs|§ [oY 1 2 4 5 

I5 é 

(AG-3 ) ‘ 

_ | REC CLK 
| D”~ QE— DELS 

1S 5 

i 

(D3-11) Lore —t} <1 ha js | (3-12) 
7] FI 8 

ALL 

(E5-17) RTIS 

3 Cc 

18 
9 

—_— 

R 

(09-8) 
SET 

Tcwr 4/44 TS Se J4 WT 
x0 i 

__— 

| (D2-13 Vec 
3 io 5S 4 

i 

(¢2-9) [NE — 
( E10-9) 

, ) io} 
8 3474 o> Vee ces yrega —— | bet 

S 

H5-9 ) RC2 | 

| 

Cn) 

CH5-1 Cr 

| 

(K5-12) BTC 

(HI0-16) EOL ——~— 

| 

9 | | 

—_— 

Vec 

(Ac-3 ) BTo 
-CLDATA(J7-6 ) | 

ne 
10 

SO cK 16 

E5-15 
] 

H 

(EI1O-16) DATA 

| 
) K5 

215 5 @\2 
¢ Lf 

(EIO-8) SET 

_ Rc4 
E2 

FL 

(D9-9) ALL 

| 
CURD (H5-8) 

NW}. {8 
E |? 

(32-2) 
8 

p 4 

ee 
| 

El 13 
i 13 

C 

Vec 

RC8 

{ 
B 12 

lol 

| 
CH5-1) te ON/OFF _ 5 o a(t 

2(5 S919 
| 

RCB = (ce-8) CURD. — VD+CD 5} {10 

C 

(4-2/3) (Jere) ( Ji-10) ct Oe Cb 

7 
a 

ee 

DELS 
—___ 

ro 

(06-12) MSRC 
Nie 98 

| | (35-5) 
DEL D 

JI 
DELD 

5 | 

39 

1 | 

(J2-13) 
(L2-3) BT8 ; 1 2. 7) 3 

(J2-8) 

| 
~~ 

| 

| 
Pf) 

(B7-11)MSRC 
Voc 

(Ce - | — | By (L3-8) 
( 9) ON/OFF — 

CWT 4/44 

! | 

(75-12) 

L 

qe 7 ar 7/6 | E ISka79] SEE SHI 
THIS DRAWING IS THE PROPERTY OF C ONSO 

pT 4 
DISK41O} SEE SHI 

OR IN PART AS THE BASIS FOR THE WANUPACTURE OR SALE LIMITED AND SHALL NOT BE REPRODUCED IN WHOLE 

: 

LE OF ITE 

_ | | 
3 sK4a2T SEE SHI 

acd on SK DIIS 35A/3 ae 
c MS , WITHOUT WRITTEN PERMISSION. 

L_ 

| | r INCORP @SEPT73| By f | pe 3 AUGUST 72 ph ipa ONSOLIDATED 
LOGIC 

=— | 
b. ~-~-~--~-- | stice peer RELEASE lewaros| | teen] “ae ide ot} ~ COMPUTER umn VDU CONTROULER 

TTT a aO_—aO—TC = 
| PRE PROD 

en uniess specified 
OT TAWA 

GN TROL 

E 
REV eco ROD REL [73 0cT72| RC |UB-7L-. | 00 = 2-01 fraction® 1764 checker 

DATA_ TERMINAL 

5 h 
1 aote BT ca opr] 000 = 1.005 angies =*o 3 ae a 

tithe, CuxTH PARITY) ; 

4 | 
a opprvy matefial finish wet 2 ot 3 foe, DRO! IS325 i IZ 4:  



  

    

  

  

  

  

  
      

  

  

    

  

  
    

  

  
  

          

  

  

    

  

      

  

  

      

    

      

    

      

  
  

  
    

  

        

  

  
    

  
  

  

  

  

  

  

  

      

  

  

    

  

   

    

  

  

  

  
  
  

        

      

    

  

  

        
          

  

  

  
            

  
  
  
        

  

  
  
  

        

        

  
  

                

  

    
  

      

    

  

  

        

  

  

    

  

    
    

  

  

  

      
  

        

8 | 7 | é 5 4 3 2 | 

Vec 

J Re MAIN TIMING 
oe Le RS Ri2 Rio 470.2 wrt ACI |@é+-0-~\/\/- Is 4 5 10k I50K 9 CWT2 (D5-10) 

oor to — VV VW CWT4 (D3-4/5) 
LS LS Ri CWT8 

O41 uf 3 204 to 10K Pp CWTIO (D3-9,D5-1) | 
, Rie ——— CWT20 (E3-9) > 

AC2 |ID—-- 30 -10 £3- - a 
loan +l ca - — CWT 30 (D3-10,E3-10,C3-5) 5 

, Te" I5OK / — RTS (J1-4/5) 

~3y 13¢4+-0 cite ot a ca-7 we 5 (F6-4, B2-10,A3-5,C4-14,56 -4) 
Tones ea 2f 1, oisint. i] 9 —_ 2f3] dl 

| 2047 yF ABCD | nie R4 

5v [S< - eT 7 D4. — E4 HS ES ISK 
fe Yec 

“C30- Cos C20-C987 2 

Ty. 1OyF T Olay F 2|3| 6|7 6] 7 2/1/91 8/11 (E4-8) C 

GND |4¢ 3 
20 CWT 30 g 

C8e + | Cie- C19 | Vec | | — BT9(J2-9) (K5-3) RCB 21 2 ‘ons 2 1O4F T Oly F T by Sons | 4 ‘TI " BTO (J4-9,K3-10) BTC (E2-11) (F1-22,K5-1)RC4 52 4 + 203, (H5-14) 

-12V |@<-4-0- 2 | | (FI-20) RC2 
+i lé 21.5 15 Bl A 3 12 1 —— 

| R33 a ap 1D ~Q Fey ={> BTl (K3-2,K2-4, K2-10,£2-3) (FI-21) RC) c= . 
Vec Lr K5 L3 4 KI 3 , Vec 

[+ L 3 LIBR 2 3he = } —— BT2 (K3-3, K2-2, 2-13) i@L__|te 
ae Bla | “9 6 4 KI © , BOHz | GOHZ WI 
w M6 ara . . W 2 W + Vet ———-O- - “Vee | 5 BT3 (K3-4,K2-1,£7-12) We wr We 

Vec 
"Ss 

po ___3. 8 BT |, K2- C2 Rs 
49 3 10 4 (K3-1,K2-5, B2-11) oOpk 27K 

(LI-2 ) BTO —> LI 1o I2 ou __ (C5-2)CLTI pig Vec 
CKi-!) ) BTI 3L- BTS (B8-13,E2-4,K3~-9) (p6-5) !5] 114 

a) L2 (C5-5 )cLT2 10 

(KIS ) BYE 4 : SPS 8 BTE (K3-12, K2-12) (c5-13)cLT4 HST tgs | 8 
(Ki-6 ) 8T3 —4 L2 10 (c5-9) CLT8 “13 
( KIi-8 ) BT4 —— 8 12 ANG — - __ é _ _ 

CLe-n ) prs —2{K° ={> BT7 (K3-13,K2-9) (LS-3) Ma n a\2_ TTR 

( L2-8 ) BTé 2 ) 13 m3 Vee (DI2-}) 
; ——— | BT8 (JI- - - ——— 14 13 

( L2-6 ) BT? “ Vec aL BT8 (JI-12/13 ,K3-11,L3-12) (€5-17) RTS C4. cae Vec 

( L2-3 ) BTs 5 (C5-4) 

Veco ] [3] 
—_— — — — — i — ne men mee TT ~——- — me _— semen: one ern eters omen erccmes eer eemen amen seveonnen sme ween eon a — —_— mame —_. — eee — a ——_— ae _ _— —_ wo —< —_ — — wom ~— wae - a 

( D3-3 ) CLT8 ~ DISPLAY FORMAT | (B5-8) 9 K9D . Je 

( De-4 )CLTI4 [" CLT 3/15 (JI-9) (A3-G)RTI5 - CLT 3/15 = [spe 3. 4 4 54 

( cC4-1 ) CLTI VD+CD —t__ 

(c4-9 ) CLT2 | (J2-12) |5 »5|) GND 
(Ki-l) ) BTI | vec 

(Ki-3 )BT2 4 ba. % 
(Ki-G ) BT3 | 2 (78 l 4 

CC4-8 ) CLT4 (KI-8 ) BT4 | (B7-4) Vec =D 
(c4-11) CLT8 ¢ (B7-2) 0 C7 . LTIS ( B5-4) LSRC l (07-9) CE4-8) CWT30—S{EN8 38g e151! VD 

(FG-G) (DI-14) (E4-9 ) CWT20 "R ayn 
| >, CLTS (C5-1) | ® R30 

5 er" 3 220.0 
( D4-8 ) CWT4 | _ j of 152] HS 

VIDEO ¢& SYNC Ren | OUTPUTS (E4-11) CWTIO Rai 
(IK. 3.) <3] vs 

| (D4-9) cwT2 
t PS 

CwT 4/44 ee ee fe —— — — — — vee RIK 
(£4-8) CWT30 CWT 4/44 K— Vee 
(&4-11) CWTIO (35-12, 51-1) | RECYCLE COUN TER A3 | S Ry 

, 1SOns 

Pe oe = | 512 (B4-12) (B7-11 ) £2042 5+GK 

10 ee ~ —~ 1024 (B4-13 MSRC C2 (kien) BT MAIN SHIFT REGISTER pee Ng [Fly 
(KI-3) BT2 | 13 9/8 moe i2fi} uf 8 12 Q/K-— LNE (AB-1) 

( L2-8 ) BTG 8 UPDATE SEQUENCE Ih P10 5G pF 5.6K 14 i3 

( L2-6 ) BT7 q > D1 CI      

  

    

  

  

    

  

   
              

  

  

  

  

  

  

  Vee.           
  

       
  

  

  

    
  

  
  

  
                  

  
  

      

A3 
— ——- 5 6 2 

( A3-8) RTI5D (5-17) RTI5 —4 > 13] 6f47 2 |3| 

( BI-9) 512 CTT Fee TS L 

( BI-8) 1024 (KI-G ) (88-3) 

3B (mee : (B19) LINE END COUNTER ( A3-12) 32 | EIO-9 ) SET 4 | Bil- 

( B5-3 )CLTIS ( H10-14 ) CUR 1 2 S 5 ( DIO-2 ) 9 ae 

(E5-17) RTI5 | ( Hio-8 )_DEL D @ RTIS — soo RFED 
! ( EIO-1 ) DATA E2 2 fo SROR (ce-5 ) (88-12,B3-13) a3  (B4-10) 

LD ADD DRF BT) 3 cq 13 i , 

| (Fi-4) (C9-5) (KI) LR 
ne THIS DRAWING IS THE PROPERTY OF CONSOLIDATED COMPUTER LIMITED AND SHALL NOT BE REPRODUCED iN WHOLE 

( KI-8 ) BT4 | Voc (DI0-9) EISK4793| SEE SFI OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS,WITHOUT WRITTEN PERMISSION. 

DISK4I0O} SEE SHI SKDIIS35A/3} RC 

| C(§K427| SEE SHI ged_on drawn CONSOLIDATED LOGIC | 

| SS <8 Wap be LT eRe] COMPUTER vee | vou conrmouter 
A[SkKiO2 | PROD RELEASE @MAR 73D en uniess specified Ye bk OTTAWA sae CANT HE pha eo MINAL 

| L PRE PROD REL inact 7a RC] LBA cave] OC = 5.01 fractions 1/64 P= we ees P — 

ee TRAMETEX 12 seen a 
sce description date by che Boored 000 = 1.008 angies =0 3047, an msterioh ae finish sheet 4 2 Lae SKB S8SL/3]E, 

as I ei, 

         



  CTHE ROW COUNTER PROVIDES THE 7 BIT CODE FROM THE LINE SHIFT REGISTERS PROVIDE THE ADDRESS OF A CHARACTER MATRIX 
ROM WITH THE ADDRESS OF ONE EACH MATRIX CONSISTS OF TWELVE 8 BIT WORDS 
8 BIT WORD WITHIN THE MATRIX   

WITHIN THE READ ONLY MEMORY 

  
    

  

CWT 6 CWT ¢ CW T N 

BIT TIMES BIT TIMES BIT TIMES 
O | 2 3 4 5 6 7 8 9}/0 | 2 3 4 5 6 7 8B YJJO 1 2 3 45 6 7 8B YIO 

ROW COUNT 

8 4 2 | 

O};O}010 

  
FIGURE 2-18 

CHARACTER DISPLAY GENERATION 

CWT 44 

BIT TIMES 
2 3 4 5 6 7 8 940 | 

CW T 45 

BIT TIMES 
e 3 45 6 7 8 Q9 

  

TRAIN OF UNBLANKING 

PULSES FOR EACH OF 

THE HORIZONTAL SWEEPS. 

2-28



KDT ADJUSTMENTS 

KEYBOARD CONTROLLER ADJUSTMENTS 

The multivibrator used in the error 

detection circuits must be adjusted to time out 

in 10 ms. The adjustment sequence is: 

1. Remove the five screws securing the data 

terminal cover to the base. 

Lift the cover and place it behind the 

terminal without disconnecting any cables. 

NOTE: Flop B9-9 must be forced set by 

grounding B9-10 before this adjust- 

ment can be made. 

Turn the terminal on. 

Adjust R8 until the pulse seen at B5-7 is 

10 ms long. The pulse can be initiated by 

pressing any key on the keyboard. 

VDU ConTROLLER ADJUSTMENT 

To adjust the Bit Time Clock frequency: 

Remove the terminal cover and slide the key- 

board and VDU controllers forward in order to 

allow access to R25 and R6 on the VDU 

Controller. 

Turn the terminal on and adjust R25 until 

the voltage across R6 Is 4.2 V. If a large 

change is made, allow the meter to settle 

before reading it. 

Check that the raster is stable. If not, 

adjust R25 as necessary and check the voltage 

across R6. 

The voltage across R6 should be 4.2 V + 0.1 V 

in order to allow the phase-locked loop 

circuit the widest possible control range. 

Any major variation from this value indicates 

a possible problem in the main timing sequence. 

Each of the following major timing 

pulses (refer to Figures 2-18 and 2-19) should 

be checked: 

NAME LOCATION 

Bit Time Clock 11535, 3, 6C, K5-12 

BT9 11535, 3, 4D, L3-8 

CWT30 11535, 3, 3D, E4-8 

RT15 11535, 3, 2D, C4-14 

CLT8 11535, 3, 3C, C4-11 

CAUTION: Do not ground the oscilloscope to 

the pcb if the terminal is con- 

nected to the system. 
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KDT Power Supply ABUUSTMENTS 

The +15 V power supply can be adiusted 

for voltage and short circuit current output. 

Refer fo Figure 2-29 and schematic drawina 

130445. The adjustment sequence is as follows: 

CAUTION: Do not short circuit any power 

supply without adjusting R3 and R10 

fully counter-clockwise. 

Do not disconnect any power supply 

from the L/150 Adapter without dis- 

connecting all power supplies. 

Damage to logic IC may occur if any 

supply is left connected. 

1. Disconnect the cables at J6 and J/7/. 

2. Adjust R5 until the voltage between J6, pin 1 

and ground (J6-3) is 15 V. 

3. Turn R3 fully counter-clockwise. 

4. Adjust R3 until the short circuit current 

between J6, pin 1, and ground (J6-3) is 750 mA; 

use an ammeter with a resistance of less Than 

0.1 2 (AVO Model 8 Mk IV is acceptable). 

5. Reconnect the cables to J6 and J7 and check 

The supply output voltage. 

The +5 V power supply adjustment 

sequence is as follows: 

1. Disconnect the cables from ° and J9. 

2. Adjust R12 until the voltage between J9, 

pin 3, and ground (J9-1) is 5.20 = .05 V. 

2. Turn RIO fully counter-clockwise. 

4, Adjust R1IQ until the snort circuit current 

between J9, pin 3, and ground (J9-1) is 2 A; 

use an ammeter with a resistance o¢ Jess than 

O.1 2 (AVO Model 8 Mk !V is acceptable). 

5. Reconnect the cables to J8 and J9 and cneck 

the supply output voltage. 

The -12 V and -5.5 V power supplies 

are not adjustable nor short circuit protected. 

The -12 V power supply output can be checked 

between J8-1 and J8-6, and the -5.5 V supply 

between J8-2 and J8-6. 
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SUPPLY ADJUSTMENT CONNECTIONS LIMITS 

+15 V Voltage, R5 J6-1, J6-3 715 + 0.1 V 
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-5.5 V Voltage J8-2, J8-6 | -5.5 +0.5 V           
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CABLE CONNECTICNS AND WIRING 

The KDT cable connections are iltlus- 

trated in drawing 130421. KDT wiring is illus- 

trated in Figure 2-21. The following [ist 
(TO vl ON PCB 
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KDT 

cc as . 

basic 

described in Pa 

MAINTENANCE NOTES 

KOT maintenance procedures are 

rt 9 of this manual. However, 

two major items are detailed below. 

pcb: 

To remove or install the Ball Brothers 

1. Switch off ac power to KDT 

2. Remove KDT power supply unit 

5. Remove or install pcb. 

CAUTION: Switch off the ac supply to the 

KDT before removing or installing 

the VCU Terminal Control pcb to 

KOT Terminal Control pcb to KDT 

cable, 12048. 

Always allow at least 5 seconds 

discharge time before reinstating 

The supply. 

follows: 

MNEMON IC 

CMDB- xX 

CMDR-X 

CMDS-X 

BBSY-X 

RX-X 

APPENDIX 2-1 

12 BD 

The 12 BD Sl 

CONNECTOR J1 

B 

SI LINE 

line assignment is as 

FUNCT 1 ON 

The COMMAND BIT, if set, 

indicates that the data 

being transferred is a 

command word. 

The COMMAND RESET bit 

resets the BBSY line. 

COMMAND SET sets the 

BBSY line true. 

The BUS BUSY line defines 

the status of the 12 BD Sl 

line. 

The TRANSMIT |ine indicates 

that the KDT is in the 

transmit mode (i.e., the 

system is sending data to 

the KDT). 

The RECEIVE line indicates 

that the KDT ts in the 

Receive mode (i.e., the 

KDT is sending data to the 

system). 

MNEMON IC 

DAV-X 

  

DAK-X 

DP-X 

DLOO-X 
DLO1-X 
DLO2-X 
DLO3-X 
DLO4-X 
DLO5-X 
DLO6-X 
DLO7-X 
DLO8-X 
DLO9-X 
DL10-X 
DL11-X 

CONNECTOR J 1 

NO
 

SS
 
2
 W

W 

FUNCTION 

The DATA AVAILABLE line 

indicates to the KDT Con- 

troller that data is 

available for transfer. 

The DATA ACKNOWLEDGE line 

indicates to the KDT Con- 

troller that data transfer 

is complete. 

The DATA PARITY bit 

ensures that data parity 

is odd. 

If CMDB is low, DLOO-08 

represent a command To 

the device and DLO9-11 

address the devices on 

the 12 BD. SI line. 

lf CMDB is high, DLOO-11 

represent data to the 

device.
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