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25. 

THEORY OF OPERATIONS 

In response to the Data Channel Mode request, �~�~�e� processor per­

forms the necessary functions internally, and generates DCEI and/or 

DCEO for the required in-out transfers. 

DCEI (DATA CHANNEL IN) - The Data Channel In line is a high-true 

signal generated by the processor for data channel input (DCHM¢=l) 

to place the data register of the device selected by DCRA/DCEP on 

the data lines. 

DCHO (DATA CHANNEL OUT)- The Data Channel Out line is a high-true 

signal generated by the processor for data channel output (DCHM¢=0) 

after the data has been placed on the data lines to load the 

register of the controller when selected by DCRA/DCHP. 

IORST (I/O RESET) - The I/O Reset line is a high-true line gener­

ated by the processor during power-on, during the IORST instruction 

or when the console reset switch is pressed to clear the control 

flip/flops in all interfaces connected to the bus. 

BUS CONNECTIONS. (Tables 2-3 and 2-4) The back panel of the chassis that 

holds the printed circuit board has two lOO-pin connectors for each slot. The 

bottom slots are wired for the central processor. The back panel connectors of 

the upper slots are identical and are wired to �~�~�e� memory and in-out buses. In 

an expansion chassis added to the basic unit, all connector pairs are wired for 

th.e memory and I/O busses. An unregulated-IS VDC is available at pins at the 

power supply end on the back panel. The bus system is designed for a maximum 

length of 50 feet including signal path length within devices and inside the 

processor. Proper termination for all forty-seven bus signals is available 

using part number DGC 1013. '!his part has an I/O cable plug for plugging into 

�~�~�e� last position on the bus in place of the cable to another device. 

4.29 BUS OPERATIONS. Three classes of operations �t�a�~�e� place over �~�h�e� in-out 
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bus: programmed transfers (or more generally the execution of in-out inst~uc­

tions), events associated with requesting and acknowledging a program interrupt, 

and data channel transfers. Relationships among the various bus signals in­

volved in these operations are shown in a series of diagrams accompanying this 

section. In the diagrams, each signal or group of signals is represented by a 

horizontal line with a raised section. In the case of a control signal that is 

generated at a specific time to control some particular function, the raised 

section represents the time that the function is true. For signals that carry 

binary information, such as the data and device selection signals, the raised 

section indicates the time during which that information is held on the bus. 

The level of a line in the diagram has no connection with the voltage level of 

the signal: the time that a control signal is true is represented by the raised 

part of the line no matter whether the signal is true when high or low. 

4.30 PROGRAMMED TRANSFERS (Figure 4-10). Throughout the duration of any in-

out instruction, the processor holds the device code on the device selection 

lines (DS~-5) for decoding by the device. The processor generates DATIA, DATIB, 

• or DATIC to place the corresponding register on the data lines in the device 

selected by DS~-5. At the end of the DATI level the processor strobes the data 

into the AC selected by the instruction. Following the transfer the processor 

• 

• 

generates the pulse for the Control Function if called for by the instruction. 

The acknowledgment of an interrupt is the same as data input except the INTA 

(which replaces the DATI) places on the data lines the device code of the near­

est device that is requesting an interrupt. 

4.31 While the processor placed the AC selected by the instruction on the 

• data lines, it generates DATOA, DATOB or DATOC to load the data from the lines 

into the corresponding register in the device selected by DS~-5. When the data 
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THEORY OF OPERATIONS 

is dropped, the processor generates the pulse for the control function if 

called for by the instruction. When using a mask to set device priorities for 

the program interrupt, the processor executes the same sequence as for data 

output but generates MSKO (in place of a DATO pulse) to set up the Interrupt 

Disable flags in all devices according to the information on the data lines. 

To allow the processor to sense the state of a device, a device places its 

Busy and Done flags on the SELB and SELD lines whenever it recognizes its code 

on the device selection lines. 

4.32 PROGRAM INTERRUPT (Figure 4-11). When the controller completes an oper­

ation it sets its Done flag. The processor generates RQENB, which places the 

interrupt request signal INTR on the bus. The leading edge of RQENB is used to 

set INT REQ to ensure sufficient time for the serial INTP function to settle 

down before the processor attempts to discover which device has priority. The 

controller receives INTP IN only if there is no higher priority device request­

ing an interrupt; the INTP signal terminates at the first device whose INT REQ 

flip/flop is set. If the program is to use the same device again, it must 

clear Done so the device will not immediately request an interrupt when the 

interrupt system is turned back on and interrupt Disable is cleared. 

4.33 DATA CHANNEL TRANSFERS (Figure 4-12). Not all events associated with a 

data channel transfer actualiy occur in the processor cycle devoted to it: 

there is overlap so preliminary events occur in the preceding cycle, which may 

be the final cycle of an instruction or another data channel cycle. In all 

cases a memory address is sent into the processor in the preceding cycle which 

is extended while the data is transferred. Transfer operations within the 

processor cycle officially designated as the data channel cycle for the given 

access occur only if a word is sent out. The events associated with a data 

channel request are similar to those of an interrupt request. The DCHP signal 
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terminates at the first device whose DCR REQ flip/flop is set. When a device 

requires access it sets DCR SYNC. Once this flip/flop is set the next RQENB 

from the processor places the data channel request signal (DCRR) on ~~e bus by 

setting DCR REQ. Synchronization must be on the leading edge of RQENB to 

ensure sufficient time for the serial DCRP function to settle down. If a de­

vice is waiting for access, then after RQENB terminates in the final cycle of 

an instruction, the processor turns on DCHA, whose leading edge sets the DCR 

SEL flip/flop in the nearest device that is requesting service. The device 

places a memory address on the bus for the duration of DCHA. When DCHA ter­

minates, the processor strobes the address into its memory address register. 

The address is supplied by an address counter in the controller so that access 

is made to consecutive ~emory locations. The true state of DCR SEL places the 

appropriate state of DCro~~ on the bus to select the transfer mode. This signal 

remains on the bus as long as the DCR SEL remains set; but there is no conflict 

with other cycles, for when DCHA sets DCR SEL in one device, it clears those in 

all others. The leading edge of DCHA also clears DCR SYNC. Then while the 

leading edge of the next RQENB is setting request flip/flops in other devices, 

it will clear DCR REQ in ~~e controller unless DCR SYNC has been set. 

4.34 The remaining functions associated with data cha~~el access depend on 

the type of transfer being made. For Data In, as DCHA ends, the processor 

turns on DCRI and the final instruction cycle is extended while DCR! holds the 

contents of the data register on the bus. At the end of DCRI the processor 

strobes the data into the memorj buffer and begins the next processor cycle 

by generating RQENB, which turns off DCRR. For Data Out, the processor re-

trieves a word =rom the addressed memory location and brings it into the memorj 

buffer. It completes the cycle by placing the contents of the memory buffer on 

the data lines and generating DCRO to load the word into the controller data 

register. 
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4.35 If several devices are requesting access simultaneously or a single device is 

requesting access at the maximum rate, the processor will execute a number of data 

channel cycles consecutively before going on to an interrupt or the next instruction 

When this occurs, adjacent cycles overlap. If the DCH SYNC flip/flop in the device 

that is being serviced is clear at the leading edge of RQENB in the data channel 

cycle, then RQENB clears DCE REQ in that device. But if DCH SYNC is already set 

again, DCE REQ simply stays set, making a second request. In either case RQENB 

sets the request flip/flops in any other devices that require service. If there is a 

second request from any source, the processor generates a second DCHA after 

completing whatever operations are necessary for the first access. DCHA thus 

occurs at the end of RQENB for Data In, but following the output of data for Data 

Out. This second DCHA sets the DCE SEL flip/flop in the device that now has 

priority (clearing all others) and initiates whatever other operations are necessary to 

prepare for the second transfer. 
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4.36 CONTROLLER BLOCK DESCRIPTION 

4.37 The operation of the controller is based on and controlled 

by two sequence counters which execute the functions of the con­

troller. The Main Sequencer, together with the Delay Generator, 

• handles the timing for the format of the data on tape. The Write/ 

Read Sequencer transfers tape characters to and from the FIFO in 

the correct order. Interfacing with the computer bus, the con-

• troller provides the required control, status, data transfer, 

interrupt and formatting functions to control and operate standard 

tape drives. The result is a controller which adheres to standard 

• interfacing requirements and produces compatible tapes as de­

scribed in previous paragraphs. A block diagram of the tape 

controller is shown in Figure 4-13, which is summarized in the 

• following paragraphs. 

• 

• 

• 

• 

• 

4.38 COMPUTER DATA BUS INTERFACE. This logic block contains 

tri-state bus transceivers to interface the computer bus data 

lines with the internal tri-state data bus of the controller. The 

interface passes data between the controller's internal bus and 

the computer bus with the direction of transfer controlled by the 

type of operation being performed. Memory address from the Ad­

dress Register are provided over these lines during Data Channel 

operations. The controller places its device code on these lines 

during an interrupt. 

4.39 PROCESSOR I/O CONTROL. This logic handles the bus control 

signals used for processor access to the registers of the 

controller. This logic also receives and decodes the Device 
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Select signal and generates the Busy and Done signals. Included 

is the logic for the Start, Clear, and I/O Reset functions. 

4.40 INTERRUPT CONTROL. This logic interrupts the processor 

when the Done flip/flop is set at the end of each operation, or if 

• an illegal command is received. This circuit requests interrupts 

and processes the priority and acknowledge signals returned from 

the processor. It supplies the device code to the processor and 

• also passes the priority to the next device when the controller is 

not interrupting. This circuit also receives the Mask bit for 

interrupt enable/disable. 

• 

• 

• 

• 

• 

• 

• 

4.41 DATA CHANNEL CONTROL. This logic generates and handles all 

the bus control signals required for Data Channel memory access 

when the controller is transferring magnetic tape data during 

execution of tape data operations. 

4.42 ADDRESS REGISTER. 

through the internal bus. 

This register is loaded and examined 

During Data Channel activity, the 

register provides current address information through the I/O Bus 

Interface to the processor. The Programming Section includes de­

tailed information on this register. 

4.43 WORD/RECORD COUNT REGISTER. This write-only register is 

loaded through the internal bus of the controller with the two's 

complement of the number of words to be transferred or record to 

be spaced-over. The register counts out the computer words (or 

records, when spacing). When maximum count is reached, the Write/ 

Read Sequencer is signaled to terminate the operation after the 
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next operation. Refer to the Programming Section for more infor­

mation. 

4.44 COMMAND REGISTER. This circuit receives and latches the 

Command Register bits and decodes and distributes the command 

functions and drive selections. Additional circuits provide Error 

Summary, Busy and other status bits. The functions of the command 

Register bits are explained in the Programming section of the 

Manual. 

4.45 DRIVE CONTROL. The Drive Control circuit drives all the 

control signals provided to the tape unit through the control 

• interface cable. A flip/flop in the circuit provides control of 

the tape motion command signals. 

t 4.46 STATUS LOGIC. This logic receives status information from 

the drive and from controller circuits. These signals are latched, 

checked for error conditions and/or distributed to controller 

circuits. Many of these signals are also provided to the Status/ 

Data Multiplexer as Status Register bits. The Busy latch is also 

contained in this logic. 

• 

• 

4.47 STATUS/DATA MULTIPLEXER. This multiplexer is enabled when 

transferring data from tape as well as when the processor is 

reading the Maintenance Register (Data Register) or the Status 

Register. The multiplexer accepts data from the Data Register and 

status from the various status circuits and provides a path for 

this information to the internal bus of the controller. 
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4.48 CLOCK GENERATOR. This circuit is the source for all con-

troller system clocks. It consists of two crystals, and the asso­

ciated crystal selection and clock line driver circuits. 

4.49 SPEED DIVIDER. This logic contains the speed clock counter 

and the speed select switches to provide a system clock propor­

tional to the tape speed of the selected drive. 

4.50 DELAY GENERATOR. This logic block consisting of proms and 

counters, generates all the delay times, time-outs, and tape clock 

rates for the various states of the main sequencer. See Table 4-4. 

4.51 START CONTROL. This logic receives and executes the Start 

function. If the command is valid and requires sequencer action, 

the Start Motion signal is developed to start the Main Sequencer 

• and initiate tape motion. This circuit also checks for and ini­

tiates non-stop operations. 

• 

• 

• 

• 

• 

4.52 MAIN SEQUENCER. This block contains the main sequence 

counter and associated control and decoding logic. This sequencer 

generates the control signals used for generating and handling the 

interrecord gap and character spacing for the data on tape. As 

well as controlling various circuits, the Main Sequencer addresses 

delays in the Delay Generator which produces the required delays, 

strobes, and timeouts. The main sequence states are: 

1. Idle - State~ - In this state the sequencer is waiting 

for a start command for the next operation. 
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10 • End or Record t Imcout 556 or I 1.15 n's 576.00 us 38',.00 liS 320.00 us 192.00 us 115.20 liS -6', 177/00 17. 1(' 
12 Write Clock I'f"rlod 800 8rl 100.00 US 50.00 liS 33.33 liS 27.73 us 16.67 us 10.00 us -8 177770 p, 12 
12 ,', \Idle Clock redod 3200 rCI 25.00 liS 12.50 liS 3.33 us 6.9" us 'I. 17 liS 2.50 us -2 177776 3" 28 

13 Reilll Act I v It y T I meou t 800 81' I 250.00 us 125.00 us 83.33 115 69."" us '.1.67 us 25.00 us -20 177 IS', 15 IJ 
13 ;, Read ActlvllY Tlmpollt. 3200 Ftl 125.00 liS 62.50 us '11.67 us 3" .72 us 20.83 us 12.50 us -10 117766 35 29 

I" [nd or Record Tlmeollt 800 IWI 800.00 us ',00.00 us 266.67 115 222.22 115 133.33 us 80.00 liS -6" 177700 16 p, 
I', ;, En,l of Record Timeout 3200 rc I 50.00 115 25.00 us 16.67 115 I3~09 US 8.33 115 5.00 liS -" 17777" 36 30 

- --

;'Selects second delay constant • Uses alternate crystal A II va lues rounde,I, as I"C'1" I red 

TABLE 4-4 MAIN SEQUENCER CLOCK AND DELAY TIMES 
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THEORY OF OPERATION 

2. Start Delay State 4, 5, 6, or 7 - These states delay 

writing, reading, or detection of a record until tape 

is up to speed and until the tape format requirements 

are met. The ID burst is written in State 4 if the 

operation starts at load point and the controller is in 

Phase Encoded mode. 

3. Write Mode State 8 or 12 - These states are entered in 

the write modes only and are used for timing the actual 

strobing of data onto tape. Tape density is regulated 

by the delay accessed by these modes. 

4. Read Mode State 9 or 13 - These timeout delays are used 

to detect end-of-record missing characters in all data 

and spacing modes. These states are also used during 

transfer of read data in the Read Mode and when detec­

ting records in the Space Mode. 

5. End-of-Record Mode State 10 or 14 - These timeout 

states are used to wait for CRC and LRC characters at 

the end of a record and to detect the interrecord gap. 

6. Post Delay State 2 or 3 - These states provide a delay 

between end-of-record detection and stopping of tape to 

provide proper format-compatible gap lengths. 

7. Stop Delay State 1 - This state provides a delay after 

• removal of the motion command to allow the tape to come 

to a complete stop. This delay is omitted when perform-

ing automatic non-stop operations. 

• 
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STATE FUNCTION ! COMMENTS I 
1 

0 IDLE I Waiting for next operation • 
1 STOP DELAY I Waiting for tape to completely stop motion. 

1 
2 POST DELAY FORWARD I Delays stopping of tape for correct 

3 POST DELAY REVERSE 1 Positionin in a and to rovide ro er a I • g g p g p p p p 

length when writing. 

4 START DELAY WRITE Delay after starting of tape to allow tape 

• (BOT) speed to stabilize at full speed. 

5 START DELAY WRITE 

6 START DELAY READ 

• (BOT) 

7 START DELAY READ 

8 WRITE MODE 200 BPI, Entered in write mode only 

• 556 BPI Writes information on tape " 

12 WRITE NODE 800 BPI, PE 
1---

9 READ MODE 200 BPI, Transfers read information in read mode. 

• 556 BPI Waits for end of record in write mode. 

13 READ MODE 800 BPI, PE Detects record in space mode. 

10 END OF RECORD Additional delay at end of record to 

• 200 BPI, 556 BPI allow reading of CRC and LRC 

14 END OF RECORD characters 

• 
800 BPI, PE I 

~----~----------------. ----------------------------~ 

• Table 4';'5 Main Sequencer States 

• 01200146 4/81 4-36 
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101.£ 
Figure 4-14 Main Sequencer Flow Chart 

0 
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• 
4.53 WRITE/READ SEQUENCER. (See Tables 4-6 and Figure 4-15). 

This sequencer controls and formats data transfers between the 

• Data Register and the FIFO (First In, First Out main buffer) . 

Also, the sequencer handles the generation of required format 

characters. The Write/Read sequences are: 

• 1. Preamble Zeros State ~ - The sequence, enters this state 

to generate the all-zero characters when writing the 

preamble in the PE mode. The sequencer remains in this 

• state for 40 clock times, until 40 characters are 

generated. 

2. Preamble One State 1 - This state is used to generate 

• the all-ones character when writing the preamble in the 

PE mode. 

3. First Character State 2 - This state is repeated during 

• i 

normal writing and reading operations for packing and 

unpacking the first character of each computer word. 

4. Second Character State 3 - This state is repeated during 

• normal writing and reading operations for packing and 

unpacking the second charcter of each computer word. 

• 5. First Packed Character State 4 - This state is repeated 

during packed writing and reading operations for packing 

and unpacking the first character (4 bits) of each 

• computer word. 

6. Second Packed Character State 5 - This state is repeated 

during packed writing and reading operations for packing 

• and unpacking the second character (6 bits) of each 

computer word. 

• 01200146 4/81 
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7. Third Packed Character State 6 - This state is repeated 

during packed writing and reading operations for packing 

and unpacking the third character (6 bits) of each 

computer word. 

8. File Mark Character State 7 - The sequencer enters this 

state in the NRZI mode to generate the special file mark 

character when writing a NRZI file mark. 

9. Postamble One State 8 - This state is used to generate 

the all-ones character when writing the postamble in the 

PE mode. 

10. Postamble/File Mark Zeros State 9 - The sequencer en­

ters this state to generate the all-zero characters when 

writing the postamble or file mark in the PE mode. The 

sequencer remains in this state for 40 clock times, 

until 40 characters are generated. 

11. CRC Gap State 10 - The sequencer enters this state to 

generate the all-zero characters (blanks) between the 

final data character and the CRC character when writing 

in the 9 track NRZI mode. The sequencer remains in this 

state for 3 clock times until the 3 characters are 

generated. When writing a NRZI file mark, these 3 

characters become part of a long LRC gap, since the 

CRC is replaced by an all-zero character (blank). 

12. CRC Character State 11 - This state generates the CRC 

character when writing in the 9 track NRZI mode. When 

writing a NRZI file mark, this character is replaced by 

an all-zeros character (blank) which becomes part of a 

long LRC gap. 
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13. LRC Gap State 12 - The sequencer enters this state to 

generate the all-zero characters (blanks) preceeding 

the LRC character when writing in the NRZI mode. The 

sequencer remains in this state for 3 clock times until 

3 characters are generated. 

14. LRC/Reset State 13 - This state generates the reset 

for the tape drive write circuits. This creates the 

LRC character when writing in the NRZI mode. 

4.54 DATA REGISTER MULTIPLEXER. In a write operation, this 

multiplexer gates I/O bus data bits 8 through 15 into the Data 

Register. (Bits ~ through 7 are provided directly to the register.) 

In a read operation, it gates the FIFO output into the Data 

Register. The third section of the multiplexer is needed for the 

7 track packed mode. 

4.55 DATA REGISTER. The Data Register is the temporary storage 

register which provides the initial data buffering where data is 

held just prior to being stored in memory, or just after being 

read from the memory and is used to implement the packing and un­

packing of data between a 16-bit processor word and the 4-, 6- or 

a-bit tape characters. Complete 16-bit words are always trans­

ferred to or from memory. 

4.56 PACK/UNPACK CONTROL. This circuit controls the shifting of 

the Data Register to assemble and disassemble processor data and 

tape data. For normal transfers, this circuit executes 8-bit 

• shifts. For data transfers in the 7-track memory dump packed 

mode, the register shifts 6 places per shift sequence. 
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TABLE 4-6 

WRI TE/READ SEQUENCER STATES 

STATE FUNCTION 

0 Generate 40 Preamble 
Zeros 

1 Generate Preamble 
All Ones 

2 Process First 
Character (Nonpack) 

3 Process Second 
Character (Nonpack) 

4 Process First 
Character (Pack) 

5 Process Second 
Character (Pack) 

6 Proce s s Third 
Character (Pack) 

7 Generate File Mark 
Character 

8 Generate Postamble 
All Ones 

9 Generate 40 Postamble 
Zeros 

10 Generate 3 Character 
CRC Gap 

11 Generate CRC Character 

12 Generate 3 Character 
LRC Gap 

13 Generate LRC Character 

01200146 4/81 

# 
Clock 

Cycles 

40 

1 

1 

1 

I 

I 

I 

I 

1 

40 

3 

I 

3 

1 

TABLE D 

4-41 

USE 

Write Phase Encoded Only 

Write Phase Encoded Only 

Read and Write non 7 track or 
7 track non pack 

Read and Write non 7 track or 
7 track non pack 

Read and Write 7 track pack 
mode only 

Read and Write 7 track pack mode 
only 

Read and Write 7 track pack mode 
only 

NRZ Write File Mark only 

Write Phase Encoded only 

Write Phase Encoded only 

Write 9 track NRZ only 

Write 9 track NRZ only 

Write NRZ only 

Write only 

. 

> 
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4.57 FILE MARK/ZERO/ALL-ONES CHARACTER GENERATOR. These circuits 

create the ~even track and nine track file mark character codes at • the FIFO input Multiplexer. In addition, this logic creates the 

all-zeros and all-ones characters at the FIFO Input Multiplexer to 

write the Preamble and Postamble in Phase Encoded records and the 

• all-zero characters for the CRC gaps and LRC gaps in NRZI records. 

4.58 FIFO INPUT MULTIPLEXER. This logic multiplexes information 

• into the FIFO. This information includes: 

1. Read Data 

2. Write Data 

• 3. File Mark Data 

4. Preamble, Postamble, and Gap Data (all Zeros) 

5. All Ones 

• 
4.59 FIFO CONTROL. In addition to generating clocks for the FIFO, 

the FIFO Control handles stripping of CRC and LRC characters as 

• well as postamble data so that Data presented to the CPU has the 

format and check characters removed. 

4.60 FIFO. This is the main buffer for write and read data, and 

• the control for the transfer of the data into and out of the FIFO. 

This logic block contains a 64 character FIFO (First In-First Out 

Memory) that stores the data being transferred in either direction. 

• y 

This becomes the temporary holding device for examination of the 

postamble, and also provides a substantial data buffer that eases 

programming considerations in the computer. 

• 
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4.61 WRITE CLOCK GENERATOR. While the Delay Generator develops 

overall timing which determines recording density, this counter 

circuit generates relative timing to transfer data through the 

Write Register and to strobe the data to the tape drive. 

4.62 WRITE REGISTER. This register stores, processes and gates 

output data from the FIFO buffer to the tape write bus during 

write operations. Included is logic to add PE clock transitions 

to the data. 

4.63 PARITY/LRC CHECKER. This logic checks the lateral and lon­

gitudinal parity and reports these and other format errors in the 

data read from tape. 

4.64 P1L~ITY GENERATOR. This logic circuit generates the lateral 

(ODD or EVEN) character parity used for write data operations. 

4.65 CRC GENERATOR. This logic calculates and generates the 

Cyclic Redundancy Check Character for 9-track NRZI tapes. 

4.66 VCO CONTROL. This circuit supplies data rate information 

to the VCO from one of two master tracks. The second track 'is a 

back-up in case the first reference track goes dead. 

4.67 VCO. This Voltage Controlled Oscillator is a data rate 

error compensating Phase Locked Loop for the Read Channels when 

reading Phase Encoded data. It locks onto one of two master 

tracks (Track 2 or 1), providing a time base that is a function 

of the ~ctual data rate for the recovery of the phase encoded 

data. This mode of recovering data is able to tolerate wide 
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THEORY OF OPERATION • 
variations in tape speed, assuring a high degree of data integrity. 

• 4.68 PREAMBLE DETECTOR. This logic detects read activity on any 

channel and then~ =~fter approximately thirty-two character times, 

releases the data channels to check for dead tracks and to look 

• 

• 

• 

• 

• 

• 

• 

• 

• 

for the sync bits. (Phase Encoded mode only.) 

4.69 POSTAMBLE DETECTOR. This circuit detects all possible and 

real postamble character patterns. It inhibits output of the FIFO 

if the FIFO's output is an all Ones character that could be the 

start of the postamble. The PE Postamble consists of one tape 

character of all-ones followed by forty tape characters of all­

zero bits. - The postamble -detector examines all-of these characters 

and strips them from the read data. In cases where one track is 

being corrected, it prevents false postambles from being misin­

terpreted. This is most important with marginal or dirty tapes, 

as it prevents data from being lost due to premature detection of 

false postambles. (Phase Encoded mode only.) 

4.70 DEAD TRACK DETECTOR. This logic detects single or multiple 

dead tracks in the Read data. Due to the self-clocking nature of 

phase encoded data, it is possible to detect bit dropouts in the 

data. Single dead tracks have automatic data correction: When a 

bit is dropped, a dead track detector senses it immediately and 

the data recovery electronics go into the data correction mode 

whereby parity information is used to restore the lost data. This 

is known as a "soft error" in the Read mode. If more than one 

track has bit dropouts in a single block, then a multiple dead 

track error is detected and error correction is impossible. 
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This is defined as a "hard error". Multiple dead track errors 

set Parity Error status. Other conditions detected in this 

circuit include all-ones, all-zeros, and PE file mark dead tracks. 

4.71 FILE MARK DETECTOR. This circuit detects File Mark records 

picked up by the read data electronics and reports them via the 

Status Register. 

4.72 READ LOGIC. For NRZI read data from tape, this logic block 

contains a buffer which also acts as a transition detector for 

Phase Encoded read data from tape. Due to the combination of 

high density (1600 bits per inch) of the data recorded on tape 

and the non-controllable portion of static and dynamic skew char­

acteristics of the drive, phase encoded data may have as much as 

one bit displacement in writing and an additional one bit dis­

placement in reading, resulting in a net possible two bits of 

bit-to-bit displacement to the controller according to format 

specifications. In order to recover the data properly, each 

track has a standard four-bit deskew register that is used in 

reassembling the data byte. Other PE functions include read 

window generation (for clock transition removal), sync bit de­

tection, dead track detection, and error correction. 

4.73 MISCELLANEOUS LOGIC. Other circuits in the Controller 

• include Load Point Start, Read Strobe Synchronizer, NRZI/PE 

Control, and Record Detector. 

• 
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APPENDIX A 

SIGNAL GLOSSARY 

This appendix contains a glossary of logic terms appearing on the 

controller logic diagrams. 



• 

)RIGIN • 
24 

• 
24 

• 17 

.i 
28-
36 

7 

• 
10 

• 
7 

12 • 
20 

• 
17 

• 

• 

, 
NMONIC 

+5R 

ACA 

ACAS 

AONM 

BCO-7,P 

BOT 

BOTH 

BOTP 

BOTS 

BTE 

BUFC 

TERM LIST 

TERM 

+5 Volts Resistive 

Any Channel Active 

Any Channel Active 
Synchronized 

All Ones Marker 

Bit Clock 0,7,P 

Beginning of Tape 

Beginning of 
Tape Hold 

Beginning of Tape 

Beginning of Tape 
Synchronized 

Bad Tape Error 

Buffer Clock 

A-I 

COMMENTS 

Used as pu11ups for unused gates. 

(Phase Encoded only.) Detects a 
read transition on any track except 
the parity track l' =ACA=BCO+BC1+BC2+ 
BC3+BC4+BC5+BC6+BC7. 

ACA synchronized with "VCRD." 

Indicates the F1FO output is an 
all Ones character. Used to de­
tect possible start of postamb1e 
in Read Mode. (Phase Encoded only.) 

Cell transition clock for read 
data. (Phase Encoded only.) 

Status from tape transport indicating 
that tape is positioned at the load 
point marker. 

Holds of start forward start delay 
until beginning of tape status is 
false. 

Unbuffered status signal from tape 
transport. 

"BOT" synchronized with IlCLK." 

Set when 3 or more characters are 
detected after end of record is 
detected or when an One character 
record is detected that is not a 
file mark. 

Clock used to update output of read 
deskew register to next character. 
(Phase Encoded only.) 



)RIGIN NMONIC 

• 17,15, BUFF 
28-36 

• 17 BUFS 

7 BUSY 

• 
5 

10 

• 
14 

• 16 

• 2 

• 

CAEN 

CARD 

CCY • 

CDI8-l5 

CDRC 

CDRO-15 

CDXR 

CHRQ 

CLEAR 

TERM LIST (Continued) 

TERM 

Buffer Full 

Buffer Full 
Synchronized 

BUSY 

Current Address 
Enable 

Reference Channel 
Active Detector 

Delay Counter 
Carry 

Computer Data 
Register Input 
8-15 

Computer Data 
Register Control 

Computer Data 
Register Bits 0-15 

Computer Data 
Transfer 

Channel Request 

CLEAR 

A-2 

COMMENTS 

Indicates when a complete character 
is present on output of Deskew Re­
gister (Phase Encoded only.) 

"Buffll synchronized with "CLK." 

Status to processor indicating that 
controller is busy doing a tape 
operation. 

Gates the address register onto the 
"DB" bus during a "DIB" or "DMAA" 
cycle. 

Switches VCO reference from "XTAL" 
to active reference channel (2 or 1). 
(Phase Encoded only.) 

Indicates delay counter has reached 
maximum count. 

Multiplexed input to computer data 
register bits 8~15. During write = 
DB8 - DB15. During Read = FO-7. 

Indicates when computer data register 
is full or empty. True indicates full 
in write operation and empty in read 
operation. 

Data Register used for packing and 
unpacking of data and transfer to or 
from processor. 

Indicates transfer of data between 
"FIFO" and "CDR." 

Requests data channel access to 
processor. 

Clear lOP from processor I/O Bus. 
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• 9 

9 

• 
2 

17 • 
6 

• 16 

15 

• 
14 

• 4 

28-
36 • 

1 

2 

• 
2 

• 

NMONIC 

CLG 

CLK 

CLR 

RST + 
CLR 

CMCL 

CPE 

CRce 

CREN 

CWCL 

CXC 

C12-0-7 
P 

, 

DATA 0-15 

DATI A, 
B, C 

DATO A, 
B, C 

TERM LIST (Continued) 

TERM 

CLOCK -;- 2 

CLOCK 

CLEAR· 

CLEAR or RESET 

COMMAND CLOCK 

Corrected Parity 
Error 

Cyclic Redundancy 
Clock 

Cyclic Redundancy 
Enable 

Computer Word 
Register Clock 

Computer Transfer 
Clock 

Carry Count 12 

Data Bits 0-15 

Data in A, B, C 

Data Out A, B, C 

A-3 

COMMENTS 

Used to implement IB burst write 
strobe. (Phase Encoded only.) 

System clock rate = tape speed x 
6400. 

"CLEAR" gated with tape device 
code. 

Clear or reset command from 
processor. 

"DOA" gated with tape device code. 
Clock used to load the command 
register. 

Indicates that a single dead track has 
been detected during read operation. 
(Phase Encoded only.) 

Clock that generates the CRC 
character during a write operation. 
(9 track NRZ only.) 

Gates the CRC generator onto the 
"FID" Bus. 

Clock used for loading and shifting 
of the "CDR." 

Clock generated at the end of a DNA 
cycle or at detection of a record in a 
space operation. 

Carry output of first stages of 
window counter. (Phase Encoded 
only. ) 

Processor Data Bus. 

Processor Data in I/O Clocks. 

Processor Data Out I/O Clocks. 
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RIG IN NMONIC 

• 1 DBa-IS 

4 DCHA 

• 
4 DCRI 

• 4 DCRMO 

4 DCRO 

• 
4 DCRP IN, 

OUT 

• 4 DCHR 

4 DCRS 

• 
4 DCI 

4 DCa 

• 
4 DCR 

16 DCXR • 
2 DIA + DIR 

• 

• 

TERl1 LIST (Continued) 

TERl1 

Data Bus 0-15 

Data Channel 
Address 

Data Channel In 

Data Channel 
Mode Out 

Data Channel Out 

Data Channel 
Priority In, Out 

Data Channel 
Request 

Data Channel 
Select 

Data Channel In 

Data Channel Out 

Data Channel 
Request 

Data Channel 
Transfer Request 

"DIA" or "DIR" 

A-4 

COMMENTS 

Buffered processor data bus. 

Gates the address register onto the 
processor data bus during the address 
phase of a data channel access. 

Gates the "CDR" onto the processor 
data bus during a data channel in 
cycle. 

, 
Selects data out mode during a data 
channel access. 

Loads the processor data bus into 
the "CDR" during a data channel out 
cycle .. 

Processor serial priority line for 
data channel. 

Processor data channel request bus. 

Indicates that this device has the 
highest priority if it is requesting 
a data channel. 

Gates "CDR" onto processor data bus. 

Loads the processor data bus into 
the CDR during a DMA operation. 

Initiates data channel request. 

Sets "DCR" and resets "CDRC." 

Used to enable the status and data 
multiplexer onto the "DB" bus. 
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DIA 

DIB 

DIX 

DLCD 

DLCR 

DLD 

DLDG 

DMAA 

DMEN 

DMES 

DMSL 

DOA 

TERM LIST (Continued) 

TERM 

Data in "A" 

Data in liB" 

Data in Transfer 

Delay Clock Delayed 

Delay Counter 
Preset 

Data Load 

Data Load Gated 

Direct Memory 
Access Address 

Data MUltiplexer 
Enable 

Data Multiplexer 
Enable Seven Track 

Data Multiplexer 
Select 

Data Out "A" 

A-5 

COMMENTS 

I/O command from processor that 
reads the status register. 

I/O command from processor that 
reads the address register. 

Gates the "DB" bus onto the pro­
cessor data bus during any I/O 
or DMA transfer to processor. 

Delay counter time out delayed by 
one clock time in order to load new 
constant from ROM into delay 
counter. 

Presets the delay counter to the 
ROM output. 

Imtiates pack/unpack SHIFT of "CDR" 
loads F1FO data into "CDR" in read 
operation. 

Used to generate CRC clock and read 
load of "CDR." 

Gates the address register onto the 
processor data bus during a data 
channel transfer. 

Gates the data multiplexer onto the 
"FID" bus except when CRC is being 
written or an all Ones character 
is being written. 

Same as "DMEN" except it disables 
two most significant bits when in 
seven track mode. 

Select control for data multiplexer 
(least significant bit). 

Clock from processor I/O that loads 
the command register. 
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DaB 

DOC 

DaM]) 

DONE 

DRCO-7,P 

DRDO-7,P 

DSL 

DSO-5 

DTAL 

DTM 

DTR 

DTS 

TERM LIST (Continued) 

TERM 

Data Out "B" 

Data Out IIC" 

Data Out Mode 

DONE 

Data Read 
Corrected 0-7,P 

Data Read 0-7,P 

Density Select 

Device Select 
0-5 

Dead Track All 

Dead Track 
Multiple 

Dead Track 
Reference 

Dead Track Single 

A-6 

COMMENTS 

Clock from processor I/O that 
loads the address register. 

Clock from processor that loads 
the word count register. 

Switches "CDR" clock to DCHO during 
a data channel out transfer from 
processor to controller. 

Done flag to processor indicating 
that the requested operation is 
complete. 

Corrected read data from tape read 
register. 

Uncorrected read data from tape read 
register. Data = "0" if track is 
dead. (P.E.) 

Command register density control bit 
True = low density, False = high 
density. 

Processor I/O Device Select. 

Detects end of phase encoded record 
at read head. (P.E. only.) 

Indicates that more than one track is 
dead when reading a phase encoded 
record. (P.E. only.) 

Indicates that VCO reference track 
is dead. Causes VCO to switch to 
alternate reference track. (P.E. only. 

Indicates that only one track is 
dead when reading phase encoded 
data. (P.E. only.) 
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DTSO-7,P 

DTO-7,P 

EDIT 

EOT 

EOTP 

EOTS 

EPC 

EPS 

ERR 

EVP 

FCC1,2 

FCC3 

TERM LIST (Continued) 

TERM 

Dead Track 
Synchronized 
0-7,P 

Dead Track 
0-7,P 

Edit Mode 

End-of-Tape 

End-of-Tape 

End-of-Tape 
Synchronized 

Even Parity Check 

Even Parity 
Select 

ERROR 

Even Parity 

File Check 1,2 

File Check 3 

A-7 

COMMENTS 

"DT" synchronized with "CLK." 
(P . E. only.) 

Indicates no detection of transition 
on read channel. (P.E. only.) 

Command register bit that sets 
up over Write mode. 

Buffered status from Tape Transport 
indicates tape position is past the 
end-of-tape marker. 

Unbuffered "EOT." 

"EOT" synchronized with HCLK." 

Checks tape read parity 
False = Odd parity 
True = Even parity 

Controls parity generator 
False = Odd. parity 
True = Even parity 

Bit 0 of status register. True if 
any of the following are true: 
OLR + FM + BOT + RJCT + EOT + TMR+ 
BTE + PER. 

Parity control bit of command 
register. False selects odd parity. 
True selects even parity. 

2 bit counter that counts number of 
characters detected after end-of­
record detection. 

Sets if more than one character is 
detected in a record. 
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TERM LIST (Continued) 

TERM 

Function 1,2,4 

F1FO Clock 
Control 

F1FO Input Clock 

F1FO Input Data 
0-7,P 

F1FO Input Load 

F1FO Input Ready 

First Character 

F1FO Input Ready 
1,2,3 

File Protect 

File Mark 

File Mark Detect 

File Mark Reset 

A-8 

COMMENTS 

Corrnnand register function code 
(3 bits). 
0 = Read 5 = Write 
1 = Rewind 6 = Write 
2 = No effect End-of-File 
3 = . Space Forward 7 = Write 3" 
4 = Space Reverse 

"SCY" delayed by one "XTAL" time 
for implementing F1FO control and 
other miscellaneous timing con­
siderations. 

Used to clock data into FIFO data 
buffer. 

F1FO data input bus. 

Control that indicates data is 
ready to be loaded into F1FO. 

Indicates F1FO is ready to accept 
data input. 

Status indicating detection of 
beginning of record at read head. 

Raw F1FO input ready signals. 

Gap 

Unbuffered file protect status from 
tape indicates no write operations 
can be executed. 

Status indicating that a file mark has 
been detected by read head either NRZ 
or phase Encoded. 

NRZ file mark detect status. 

Resets file mark detect logic if a 
file mark is not detected at end-of­
record. 



• 
RIGIN 

.. 1 

17 

16 

~8-
36 

17 

• 
17 

7 

• 
6 

4 

• 7 

• 7 

20, 
25 

20 

• 

• 

NMONIC 

FNCP 

FOCL 

FODO-7,P 

FOLD 

FONO-7,P 

FOR 

F01,2,3 

FPT 

FSL 

GAP 

GEXS 

HDEN 

HDN 

HER 

HPE 

TERM LIST (Continued) 

TERM 

Function Complete 

F1FO Output Clock 

F1FO Output Data 
0-7,P 

F1FO Output Load 

First One Detector 
0-7,P 

F1FO Output 
Ready 

F1FO Output 
Ready,1,2,3 

File Protect 

Forward Synchronous 
Line 

GAP 

Generate Extra 
Transfer 

High Density 

High Density 

Hard Error 

Hard Parity Error 

A-9 

COMMENTS 

Terminates space operation when true. 

Updates F1FO output to next available 
character. 

F1FO output bus. 

Control used to update F1FO 
output to next character. 

Detects end of preamble of read 
data (P.E. only). 

Indicates data is ready at output 
of F1FOS. 

Raw F1FO output ready status. 

Buffered file protect status in­
dicating tape can not be written on. 

Control to tape unit that causes it 
to run forward. 

Command function decode that writes 
a 3 inch gap. 

Transfers last word to processor 
if record odd length. 

Buffered status from tape indicating 
density configuration of tape in 
9 track. False = PE and True = NRZ. 

Unbuffered "HDEN" status . 

Sets parity status if a non-correctable 
read error has occurred. 

Status indicating that a non-correctabJ 
error has occured in read logic. 
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IDEN 

INRQ 

INTA 

INTPIN 

INTPOUT 

INTR 

IORST 

LOCK 

LONG 

LPST 

LRCW 

MASK 

TERM-LIST (Continued) 

TERM 

Identification 

Interrupt Request 

Interrupt Address 

Interrupt Priority 
In 

Interrupt Priority 
Out 

Interrupt Request 

I/O Reset 

LOCK 

Long Window 

Load Point Start 

Longitutional 
Redundancy Check 
Write 

MASK 

A-10 

COMMENTS 

Status to processor indicating 
that tape being read is written in 
Phase Encoded. 

Initiates interrupt of computer 
upon completion of operation. 

Gates the device code of the inter­
rupting device onto the processor 
data bus when asserted. 

Interrupt priority from processor 
or previous device. 

Interrupt priority to next device. 

Processor I/O interrupt request bus. 

Processor I/O bus reset. 

Goes true after approximately 32 
preamble bits have been detected 
allowing the read data channels 
to look for the first one bit. 

Optional control from command 
register to lengthen read window. 
(Phase Encoded only.) 

Indicates that tape operation was 
initiated with tape positioned at 
load point. 

FIFO output that controls the 
resetting of the write amplifiers 
in a write operation. 

Inhibits interrupt of processor 
when set. 
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NFRS 

NSL 

NS1,2,4,8 

NWl,2,4,8 

TERM LIST (Continued) 

TERM 

Main Sequencer 
Increment 

Mask Out 

Main Sequencer 
1,2,4,8 

Maximum Count 
1,2 

Main Sequencer 
Decode 0-7 

Main Sequencer 
State 2 or 3 

Main Sequencer 
State 8 or 12 

Main Sequencer 
State 9 or 13 

Main Sequencer 
State 10 or 14 

No Effect 
Function 

Non File Mark 
Reset 

Next State Load 

Next State Bits 
1,2,4,8 

Next Write State 
Bits 1,2,4,8 

A-II 

COMMENTS 

Increments the main sequencer 
counter to the next state. 

Strobe from processor to control 
the "MASK" Flip Flop. 

4 bit main sequencer counter. 

Counts all One characters. When 
both lines true F1FO output con­
tains last all Ones character in 
F1FOS. 

Main Sequencer states decode. 

Main Sequence~ post delay states. 

Main Sequencer write states. 

Main Sequencer read states. 

Main Sequencer end-of-record 
states. 

Command function has no effect 
on operation. 

. Resets file mark detector at end 
of record if no file mark detected. 

Loads main sequencer with next 
logical state required in an 
operation. 

Next state input to main sequencer 
counter. 

Next state input to write/read 
sequencer counter. 
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OLR 

OMCL 

ONAL 

ONL 

ONLN 

OVW 

PACK 

PCCK 

PCCK* 

PE 

PE + SRV 

PEFM 

TERM LIST (Continued) 

TERM 

Odd Length 
Record 

Ones Monitor 
Clock 

One All 

On Line 

On Line 

Over Write 

Pack Mode 

Postamble 
Count Check 

Postamble Count 
Check Gated 

Phase Encoded 

Phase Encoded 
or Synchronous 
Reverse 

Phase Encoded 
File Mark 

A-12 

COMMENTS 

Status to processor indicating that 
record read did not have correct 
integer multiple of characters re­
quired for the pack mode selected. 

Clock that counts all ones 
characters on output of F1FOS. 
(Phase Encoded only.) 

Indicates that read character is an 
all Ones character. 

Raw status from tape transport 
indicating that selected trans­
port is on-line. 

Buffered "ONL" status. 

Line on tape transport control 
bus that selects edit mode. 

Selects 4-6-6 packing in 7 track 
operation. (7 track only.) 

Allows check of length of 
postamble. 

"PCCK" anded with "PSER." 
Indicates when a possible post­
amble is being checked. 

Configures controller for Phase 
Encoded operation. 

Controls inversion of read data. 

Indicates detection of file mark 
in Phase Encoded operation. 
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PENF 

PEOT 

PER 

PPCE 

PRDT 

PSCK 

PSER 

PSOK 

PWFG 

PWFM 

RCDT 

TERM LIST (Continued) 

TERM 

Phase Encoded Non 
File Mark 

Postamb1e One 
Tabulate 

Parity Error 

Possible Postamb1e 
Count Enable 

Preamble Detect 

Postamb1e 
Check 

Postamb1e 
Error 

Postamb1e OK 

Phase Encoded 
Write File Mark 
Gated 

Phase Encoded 
Write File Mark 

Record Detector 

COMMENfS 

Negates file mark detection if end 
of preamble detected. (Phase 
Encoded only.) 

Clocks-possible postamb1e counter 
for every all Ones character loaded 
into F1FOS. 

Status to processor indicating an 
error in either the vertical or long­
itudinal parity of the read data in 
a wri~e or read operation. 

Enables the possible postamb1e 
counter to count up or down de­
pending if a all Ones character 
is being loaded in or unloaded 
from F1FOS. 

Prevents "DTAL" from going True 
until ~ 16 bits into the preamble. 

Forces parity error if false 
postamb1e is detected with no single 
dead track .. 

Terminates any possible postamb1e 
as being invalid. 

Indicates possible postamb1e has 
detected between 32 and 48 all 
Zero's after an all Ones character. 

Disables data on write track 1 when 
operating on 7 track or writing a 
Phase Encoded file mark. 

Disables tracks 3 and 4 when writing 
a Phase Encoded file mark. 

Detects read data activity. 

A-I3 
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RDO-7,P 

RDS 

RDSO-7,P 

RDSS 

RDST 

RDY 

READ 

RJCT 

RMS 

RO-7,P 

RPE 

RQCL 

RQENB 

RSL 

TERM LIST (Continued) 

TERM 

Read Data Delayed 

Read Data 0-7,P 

Read Strobe 

Read Data Stored 
0-7,P 

Read Data Strobe 
Synchronized 

Read Strobe 

Ready 

Read Mode 

Rej ect 

Reset Main 
Sequencer 

Read 0-7,P 

Read Parity Error 

Request Clock 

Request Enable 

Synchronous 
Reverse Line 

A-14 

COMMENTS 

Stored read data delayed by 1 
"vcoc" clock time. Used for 
transition detection. 

Unprocessed buffered read data from 
tape read bus. 

Buffered read strobe from tape 
read bus. 

Tape Read data storage register . 

Read data strobe synchronized 
with "CLK." 

Raw read strobe from tape read 
bus. 

Buffered ready status from tape 
control bus. Indicates tape is 
online and ready for operation. 

Indicates command register function 
is read one record. 

Status to processor indicating an 
illegal operation was attempted. 

Initializes main sequencer to 
state "0." 

Raw read data from tape read bus. 

Output of read parity detector "0" 
good parity 1/1" bad parity. 

Processor clock for implementing 
data channel and interrupt priority. 

Raw priority clock from processor 
I/O bus. 

Tape control bus line implementing 
reverse tape motion. 
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RSS 

RSST 

RST 

RSTG 

RVRS 

RWD 

RWDC 

RWDG 

RWG 

SCY 

SDLY 

SELB 

TERM LIST (Continued) 

TERM 

Read Strobe 
Synchronized 

Reset Start 

Reset 

Reset Gated 

Reverse Stored 

Rewind 

Rewind Command 

Rewinding 

Rewinding 

Speed Clock 
Carry 

Start Delay 

Sense Line Busy 

A-IS 

COMMENTS 

NRZ read strobe synchronized with 
"CLK." (NRZ only.) 

Initializing control for a clear, 
reset, or start command. 

Buffered "IORST" line from processor 
I/O bus that initializes controller. 

Reset or clear command. 

Stored after start of operation. 
Used as comparison for determining 
if previous operation had tape 
motion in same direction as new 
operation. 

Function decode of command 
register rewinding selected tape 
unit if executed. 

Command on tape control bus 
initiating are wind on selected 
unit . 

Buffered status from tape control 
bus indicating selected tape unit 
is rewinding. 

Raw rewinding status of tape control 
bus. 

Carry from divider generating speed 
proportional clock. 

Indicates that the main state counter 
is in one of the states generating 
start delay. (States 4, 5, 6, or 7.) 

Processor skip test for busy 
condition. 
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SELO-7 

SEND 

SFR 

SHIFT 

SLS1,2,4 

SLO-7 

SMI'N 

SPACE 

SPCC 

SPMN 

SRV 

SSC 

TERM LIST (Continued) 

TERM 

Select 0-7 

SEND 

Space Forward 

SHIFT 

Select Stored 
Bits 1,2,4 

Select 0-7 

Start Motion 

Space Command 

Start Post 
Count Control 

Stop Motion 

Space Reverse 

Select Second 
Constant 

A-16 

COMMENTS 

Decoded select control from command 
register. 

Status to processor indicating that 
controller is in a start or post 
delay. 

Decode of command register function 
implementing a space forward x 
records. 

Controls shifting of computer data 
register ("CDR") for packing and 
unpacking of data. 

Command register select code stored 
after start of operation used to 
check if' new operation is on same 
unit as old operation. 

Tape unit select bus to tape 
transports. 

Initiates start of a new tape motion 
command except rewind. 

Decode of command function indicating 
that function is a space forward or 
reverse command . 

When end-of-record is detected this 
control starts post delay if function 
is completed, otherwise it sets up 
the reading of the next record. 

Stops tape motion and sets done at 
end of post delay. 

Space reverse decode of command 
register function. 

Selects alternate from constant for 
delay counter. 
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SSl-8 

STAR 

START 

STRT 

STSQ 

STW 

S556 

TMR 

TMRS 

TMI'N 

TPRDY 

TRCL 

TERM LIST (Continued) 

TERM 

Speed Select 
1-8 

START 

START 

START 

Start 
Synchronizer 

Sixty Two 

Select 556 

Timing Error 

Timing Error 
Set 

Tape Motion 

Tape Ready 

Track Ready 
Clock 

A-17 

COMMENTS 

Speed clock divider control. 

Start command from processor I/O 
bus synchronized with "CLK"). It 
is held true until actual start 
of operation. 

Raw processor I/O start control. 

Buffered start from processor I/O 
control. 

Implements synchronizing of start 
control. 

Selects alternate processor device 
code of 62. 

Switch clock to alt crystal when 
556 bpi density is selected and 
main sequencer is in state 8 or 
above. 

Status to processor indicating that 
data channel did not service a re­
quest in time to prevent overflow 
of buffer. 

Direct sets "TMR." 

Controls tape motion forward and 
reverse (except rewind). 

Status to processor indicating that 
tape is ready for motion command. 

Switches the VCO reference from 
the crystal to the reference read 
track. 
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TRD 

TRDY 

VCOC 

VCOG 

VCOR 

VCRD 

VTR 

VTRS 

WARS 

WCEN 

WCLK 

WCY 

WCZ 

TERM LIST (Continued) 

TERM 

Test Read 

Tape Ready 

Voltage Controlled 
Osc. Clock 

Voltage Controlled 
Osc. Gated 

Voltage Controlled 
Osc. Reference 

Voltage Controlled 
Osc. Reference 
Divided 

VCO Reference 
Track 

VCD Reference 
Track Switch 

Write Amplifier 
Reset 

Write Clock 
Enable 

Write Clock 

Word Count Carry 

Word Count Zero 

A-IS 

COMMENTS 

Forces the CRC and LRC characters 
into the "CDR" after record is read. 

Raw ready line from tape control 
bus. 

Clock for read decoder derived 
from VCO. 

"vcoc" when op~rating in Phase 
Encoded mode. "RDS" when oper­
ating in NRZ mode. 

Divided clock from crystal Osc. 
used as reference for VCO when 
not tracking read data. 

VCOR";-2. Used for generating ID 
burst at beginning of Phase Encoded 
tape. 

Selects track 2 or 6 for VCO 
reference depending on which 
track is active . 

Changes reference track selection 
if selected reference track goes 
dead. 

Tape write bus control that resets 
tape write amplifier. 

Enables counter that generate tape 
write clock. 

Used to load the write register. 

Indicates when word count register 
is incremented to zero terminating 
a write or read operation. 

Indicates completion of a write or 
read data transfer or space operation. 
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WDC 

WDO-7,P 

WDS 

WEFG 

WEN 

WEOF 

WNB 

WNDO-7,P 

WRITE 

WRS 

WRT 

WRTG 

TERM LIST (Continued) 

TERM 

Write Data Clock 

Write Data 
0-7,P 

Write Data Strobe 

Write End-of­
File Gated 

Write Enable 

Write End-of­
File 

Write Enable 

Window 0-7,P 

Write Mode 

Write Reset 

Write Modes 

Write Gated 

A-19 

COMMENTS 

Clock to tape transport write 
register. 

Tape write data bus. 

Tape write bus clock. 

Phase Encoded write end-of-file. 

Generates "WDS" and "WXFR" in 
write mode. Determines write 
clock rate. 

Decode of command register function 
to write a file mark. 

Write control bus to tape transport. 

Used in Phase Encoded read to mask 
out the phase transition from bit 
transitions. 

Decode of command register function 
instructing controller to write one 
record. 

Controls reset of tape write 
amplifiers. 

Any of the three write function 
WRT = Write + WEOF + Gap. 

Controls write data multiplexer. 
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WSTR 

WS8 

WS8G 

WTPR 

WXFR 

WZG 

WO-15 

W3 + W6 

XDSA 

XDSB 

XFOK 

XTA 

TERM LIST (Continued) 

TERM 

Write Start 

Write 
Sequence 8 

Write Sequence 
8 Gated 

Write Parity 

Write Transfer 

Write Zero 
Generator 

Write/Read 
Sequence 0-15 

Write/Read 
Sequence 3 or 6 

Crystal Select A 

Crystal Select B 

Transfer OK 

Crystal "A" 

A-20 

COMMENTS 

Resets Phase Encoded clock counter 
into proper phase at start of write 
operation. 

Most significant bit of write/read 
sequencer counter. 

Used to generate all Zeros 
characters. 

Output of write parity generator. 

Updates F1FO output to next 
character in a write operation. 

Forces write multiplexer to zero 
output. 

Decoded write/read sequencer 
state. 

Completion of the packing or 
unpacking of a computer word. 

Selects Crystal "A" for "XTAL" 
used except when writing or 
reading a 556 bpi in 7. track 
operation. 

Selects Crystal liB" for "XTAL" 
used for writing or reading 556 bpi 
7 track only. 

F1FO and "CDR" ready for transfer 
of data between them. 

Normal source of clock. 
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XTAL 

XTB 

ZGC 

ZRAL 

556 BPI 

556 

556D 

7 Track 

7 TRH 

7 TRL 

7 TRZ 

800 BPI 

9 TRK 

TERM LIST (Continued) 

TERM 

Crystal Clock 

Crystal liB" 

Zero Generator 
Carry 

Zero All 

556 Bits per 
Inch 

556 

556 Density 

7 Track 

7 Track 
High Density 

7 Track Low 

7 Track Zero 

800 Bits Per Inch 

9 Track 

A-21 

COMt-'lENTS 

Basic system clock. 

Clock source for writing or reading 
556 bpi 7 track. 

Terminates generating of preamble 
and postamble Zeros and CRC and 
LRC gaps. 

Indicates that read character is all 
Zero's. 

Indicates tape density select is 
556 bpi. 

Determines speed select if tape 
9 track determines whether 7 track 
tape densities are 200 bpi/556 bpi 
or 556 bpi/800 bpi. 

Raw "556" line from tape control 
bus. 

Raw bus signal from tape transport 
indicating selected drive is a 7 
track unit. 

Decode indicating selected tape unit 
is a 7 track unit in High Density. 

Decode indicating selected unit is a 
7 track unit in Low Density. 

Generates 7 track file mark character 
when writing file mark, otherwise it 
is at zero to generate all Zero's 
character. 

Decoded indicated that unit is NRZ 
and 800 bpi density. 

Indicates selected tape unit is a 
9 track unit configured for NRZ. 



• 
~IGIN 

~5 

• 

• 

• 

• 

• 

• 

• 

• 

• 

NMONIC 

9TRZ 

TERM LIST (Continued) 

TERM 

9 Track Zero 

COMMENTS 

Generates 9 track file mark 
character when writing file character, 
otherwise it is at Zero to gener~te 
all Zero's character. 

A-22 
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UNPACKING .i\ND RECEIVING INSPECTION 

Before signing for your shipment which has arrived, use 
the delivery receipt to check off each package, accounting 
for all packages listed. Inspect the shipping containers 
immediately for evidence of mishandling during transit and 
note the damage on all copies of the delivery receipt be­
fore signing it. If a container is damaged, request that 
the carrier's agent be present when the package is opened. 

Compare the packing list attached to the shipping contain­
er against your purchase order to verify that the shipment 
is correct. Notify the department issuing the requisition 
and the Purchasing department that the shipment has ar­
rived. 

Unpack the shipping containers and inspect each item for 
external or concealed damage such as broken controls and 
connectors, dented corners, bent panels, scratches, loose 
or damaged components, damaged subassemblies, etc. If 
any damage is found while unpacking, notify your supplier 
and the delivering carrier immediately and request inspec­
tion. 

Retain the shipping container and packing material for 
examination in the settlement of claims or for future use. 
Be sure all minor parts and small items are found before 
discarding any shipping material. 

" 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

NOTES 

INSTALLATION CHECKLIST - CIPHER lOOX 

1. Open carton. 

2. Turn over and lift off carton. 

3. Remove corner pads. 

4. Open inner carton. 

5. Turn over and lift off carton from drive. 

6. Locate manual and mounting hardware. 

7. Inspect the drive - Contact the carrier if any concealed 

shipping damage is discovered. 

8. On some cabinets, a mounting frame is required to mount the 

drive because the door swings against the edge Of the cabinet. 

Mount the extender frame at the appropriate location in the 

cabinet. Be sure the hinge holes are on the correct side. 

9. Refer to the tape drive manual. 

10. Mount the tape drive hinges at an appropriate location on the 

cabinet. Place the longer hinge at the top. Place nylon 

washers on hinge pins. 

11. Place drive on its back and remove screw from shipping frame. 

12. Mount drive on hinges and secure with hinge safety block. 

Secure drive latch. 
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WARRANTY 

WESTERN PERIPHERALS warrants articles of equipment manufactured by it to 

be free from defects in material and workmanship under normal use and service, 

its obligation under this warranty being limited to making good at its factory any 

article of equipment which shall within one ye.ar after delivery of such article of 

equipment to the original purchaser be returned intact to it, or to one of its 

authorized service stations, with transportation charges prepaid, and which its 

examination shall disclose to its satisfaction to have been t.lJ.us defective; this 

warrantybeing expressly in lieu of all other warranties expressed or implied and 
" of all other obligations or liabilities on its part, and WESTERN PERIPHERALS 

neither assumes not authorizes any other persons to assume for it any other 

liability in connection with the sale of its products. 

This warranty shall not apply to any article of equipment which shall have been 

repaired or altered outside the WESTERN PERIPHERA.LS factory or authorized 

service stations, nor which has been subject to misuse, negligence or accident, 

incorrect wiring by others, or installation or use not in accord with instructions 

furnished by the manufacturer. 


