
PRELIMINARY SPECIFICATION 

1100/PDP-8 INTERFACE 

1. INTRODUCTION 

The Digi-Data PDP-8 interface is designed to provide plug-to-plug compatible 

read/write mngnetic tape drives for the PDP-8 fomily of computers, using the 

Mll'-1 IDEI< I ine of reader/recorders with formatting eledronics. 

From one 1o four MlNIDEI< trnnsport•; mny he oprrntcd, undc~r progrrnn control, 

wilh this single interface cord. 

2. ELECTR 1CAL INTERFACE 

The inlerfoce conforms lo oil elcctricol interfoce spocifico1ions for the MINIDEI< 

series, and for the PDP--8 positive l/O bus. 

3. LOGIC LEVELS 

A. Internal 

All TTL High True 

1 - True"'' 7..5 to 5.5 Volt 

0 c-= False== 0.0 to 0.4 Volt 

B. External 

All TTL/DTL cornpntible defined Gy interfoce specificnlion\ for PDP-8 

positive l/O bus and MINIDEK bus. 

4. PHYSICAL AND ENVIRONMEhlTJ\L 

The lnterfoce con<;ists of a single printed-circuit card with dimensions identical to 

the cords within the 1100 recorder. 

Pin allocations for the MINIDEK bus signals are identical to those on the NRZI 

formatter cnrd. 

Pin allocat·ions for the PDP-8 bus shall be chosen to allow simple cab! ing into 

the PDP-8. 

Plue; 5.0 volt', renulnted and nrlequnte cooling on~ msurned available in all 

proposed ins to I I at ions. 
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5. GENERAL DESCRIPTION 

Orw of fo1Jr MIN IDFI< transports moy he ~.fllech~d 1111dm proqrurn conl'rol. The 

interface and formatting electronics are shared by 1·he four transports 1 and hence 

only one transport may be performing an operation at any given time. (Rewinding 

is an exception which will be covered below). 

When connecl'ed to the PDP-8 external l/O bus, the interface wil I respond to 2 (two) 

external device addresses, one for command/status h'ansfers, ond one for data transfers, 

The two oddrcsses to which t·he int·erfoce responds are cl1osen, at installation time, 

by jumpers insl'alled on the printed-circuit card. 

The only I imitation imposed upon the choice of the device addresses is that they be 

adjacent addresses which are identical in al I but the least significant bit / for example: 

64 
65 

110 
110 

100 
'IO l 

The following pair of addresses cannot be used: 

41 
42 

100 
100 

001 
010 

since they are not identical in all but the least significant bit. 

Subject only to 1·his limitation, any pair of addre_§ses may be chosen from 0 through 

77 ( Octol). 

In all cases, the lower of the two addresses, (with the least significant bit a zero), 

is used for command/status transfers, and the higher address (with the least signi­

ficant bit a one), is used for data transfers. 

In general / data transfers are invalid until the appropriate command transfer (read, 

write, t·~tc.) hos been execuled, to initinl ize tape motion. 
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6, PROGRAMMING 

.. 

(Ref. Digital Equipment Corp. 11 Smal I Computer Handbook", 1971, Chapter 5, 

Principles of Programmed 1/0 Transfers). 

MBO 2 3 4 5 6 7 8 9 10 MBll 
1 () l/O 1/0 1/0 1/0 1/0 1/0 1/0 1/0 1/0 

[, 
-· ····-·-' [.. ... _J ' --····------·.J 

I 
68 Specifies Device Address Gene rote 

1/0 Instruction IOT Pu I se 

In general, if information is to be transferred to or from the peripheral device, 

J-he trcmsfor is to or from the accumulator register to or from the device. Thus, 

on outputs to the device, the information to be trcmsferred must be placed in 

the accumulalor prior to the 1/0 instruction, and, on inputs, the information 

transferred wil I be in the accumulalor after !·he 1/0 instruction. 

Let us assume 1 for this example, that the addresses chosen for the interface are: 

34 (01 ·1 100) for command/status transfers 
35 (011 101) for dota ITCmsfers 

let us first examine command/stat·us transfers. All command transfers output the 

nccumulnlor conlen!·c, lo !Im intcrfm:e control !oriic. The slutus trcmsfcr inputs 

status informal·ion lo the accumulator. With t~1e addresses we have chosen, All 

command/status instructions are as follows: 

MSO 2 
., 0 

L -·-- ------------------1 
I 

6 
i 

68 Specifies 

1/0 Instruction 

3 4 5 
0 1 1 1 _________ ..J 

I 
,3 

6 7 8 
1 0 0 
L---------~J 

Addresses Control 

logic of Interface 

9 10 MBll 
l 1 1 , _______ _.J 

7 

Generates Necessary 

1/0 Pulses 

Th is inshucJ-ion will always serve to transfer the 12-bil- contents of the accumulator 

to the control logic section of the interface. The contents of the accumulator will 

then be decoded to determine whether the function to be performed is a command 

for tape odion or for sf·atus inrut. 

In either case, the oppropriate action is taken, and the next sequential instruction 

skipped, if the command is occeptable under present conditions. 
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, . 

The content of the accumulator, and its significance in command/status transfers, 

is as fol lows: 

ACO 1 2 3 l ________________ __J 14 5 6 7 8 ---' I _____ J [_ __ _ 9 10 ACll 

Unused 

Function Code 

Read 
Parity 
Handling 
Code 

Select 
Code 

Function 
Code 

The function code informs the control logic what operation is desired. 

(Clear, write, etc.). Some of the functions are always accepted by 

the control logic, the operation performed, and the next location skipped. 

Other functions may be rejected if current conditions prohibit execution 

of the desired operation. When such rejection occurs, no action is taken, 

and the next sequential location is not skipped. The program should read 

status, after such rejection, to determine the cause. 

The function codes are I isted below: 

Octal Binary Function 

0 0000 Read Status 
l 0001 Clear Interface 
2 0010 Start Read 
3 0011 Start Write 
4 0100 Sl·art Write with Extended Gap 
5 0101 Skip Forward to next IRG 
6 0110 Skip Forward to next file mark 
7 0111 Skip Reverse to next IRG 

10 1000 Skip Reverse to next file mark 
11 1001 Rewind to load point 
12 1010 Go offl ine 
13 1011 Write file mark 
14 1100 Select one of four transports 
15 1101 Skip if transport ready 
16 1110 Unused 
17 1111 Unused 
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.. 

Function 

Read Status 

ACO 2 

I 
Inter- Trcms- End 
face mission of 
Busy Fail File 

Description 

The current content of the status register is transferred to the 

accumulator. Th is instruction is always accepted. The status 

information pertains to the currently selected tape transport. 

The content of the accumulator, after the execution of the 

read status instruction, is explained here. 

3 4 5 6 7 8 9 10 AC11 

I I I 
Pmity Fnd Load Re- File ~lot Not Device 
Error of Point wind Pro- Ready on Currently 
Detect Tape Status tect Line Selected 

Detect Detect Detect 

The descriptions above are for n "1" in the bit described. 

Cl ear Interface 

Start Read 

All motion, status, and control flip-flops are cleared. The 

device select bits are unchanged. This instruction is always 

accepted, and is used primarily for initial clearing, status 

register clearing, escaping from a faulty transport (one which is 
.Ii 

off-line, etc.) 

Initiates forward motion and read operation. The data flag 

(the flog ossocinled wil"h the dul'u tronsfer ad<lros'.,) vtill he !.i!t 

when each character is read from the tape, indicating it is 

being held in l·he formatter buffer register. When a data 

transfer l/O instruction is executed, transferring the character 

into the accumulator, the flag will be cleared. A character 

arriving from the tape when the flag is still set (from the 

previous character) will set the transmission fail status bit, 

as will a data transfer instruction when the flag has not been 

set. Thus if the computer is early or late a transmission failure 

is detected. 



.. 

Stnd Wrih~ 

Stort Write with 
ExJ·ended Gap 

Skip Forward to 
IRG 

Skip Forward to 
next File Mork 

Skip Reverse to 
l',lext IRG 

Skip Reverse to 
next File Mork 

Rewind to Load 
Point 

Go Off! ine 
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lnitinlns wri!e opcrnlion. Tho dnlo flon is ~;et imrnedic1tcly 

h'1 indicc1l'e the necessity of supplying !lie firs!· choracter 

to be wriHen. Forwcird motion does not begin until this 

character is transferred. As with the read operation, the 

flag is set and cleared character-by-character, and loss of 

synchronization will sel' the transmission fail status bit. However, 

when tl1e last clwrncter 1·0 be written has been 1-ransferrcd, 

the computer stops sending and this absence is detected to 

gcncrntc the i ntcr-record !J<1P. Dul a sent ufl-er this operation 

begins wi!l be ignored., and will set the transmission fail flip-

flop. 

Thi•; instrudion will be ncccpled only when !·he h1pe is at rPsl·, 

on line, and not file pro!·ected, 

Same as skirt wriJ·e except extended gap is written as describt.:id 

in MINIDEI< specifications. 

Reads n''>d' record wil·hout setting parity error status, transrnissicn 

fail stalus, or data flag. ~al·a transfers during skip, which 

should not be programmed, will result in clearing the accumulator. 

Same as skip fo next IRG, except skips to file mark. 

Same as skip forward to next IRG., except reverse motion not 

accepted if at lo(1d point. 

Same as skip reverse to next IRG excepl· skips to file mark. 

All skip crimmands arc accephJd only when the i'ape is on line 

cmd at rest. 

Initiates rewind to load point. Accepted only when tape is on 

line, at rest£ and not already at load point. 

Places selected transport in off~! mode. Accepted only when 

is at rest and on l inc. 
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Write File Mark 

Select 

Skip if Transport 
Reody 

Seled Code 

Pnrit·y Hond! in9 
Code 

Writes file mark. Accepterl only when tape is crt rest, on Iino, 

and nol· fi I e protected. 

Selects one of four transports using select code bits. Not 

accepted if interface busy status bit set. 

Skips next instruction if the transport is ready, used to detect 

block transfer complete. 

2 bit code to select 1 of 4 transporl·s. These bits are ignored 

on al I commands except the "select" command. 

:,• hil crnfo hl ~.clcd I of iJ. n1odos ol pmily hcmdl inn. Tlicso 

bits ore ignored on all commands except the "start read 11 

command. The parity hand I ing code is set to zero by a 

11 dcnr intcrfocc" command. 

On al I reads, the 8 data bits are transferred into accumulator bits 4 through 11, 

with lhe least significant data bit in accumulator bit 11. 

The four combinations of the parity handling code, and their significance, 1s as 

follows: 

00 

01 

10 

11 

Transfers zeroes to accumlJlator bit 3. 

Transfers computed read parity to accumulator bil· 3. 

Transfers parity error to accumulCJtor bit 3. 

(Only characters with incorrect parity will have a "one" in bit 3.) 

Transfers parity error detect status bit to accumulator bit 3. 

(First charader with incorrect parity, and all succeeding 

characters, regardless of parity, have a "one" in accumulator 

bit 3. 
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Now let us examine device transfers. There are two in.:;tructions to the device. 

.. 

A~;surnin~J tlw mklrnssos we huvo cl10$en, tlrny am: 

MBO 
1 

68 Specifies 

2 
0 

1 ·o lnstrudion 

MBO 
1 

2 
0 

68 Specifies 

1/0 Instruction 

Skip if data flag ori 

3 
0 

4 
l 

5 6 

Addresses 
Device 

Transfer data 

3 
0 

4 5 
l 

6 
l 

Addresses 
Device 

7 
0 

7 
0 

8 
l 

8 

9 
0 

9 

10 
0 

MBl 1 
1 

Specifies 
Skip if 

Data Flag on 

10 
1 

MBll 
0 

Specifies 
Transfer 
Data 

5/71 




