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DIGITAL MAGNETIC TAPE RECORDER INTGERFACE

Abstract

Magnetic tape is the most cost effective medium for
data recording. The half inch wide tape with its 9 track
format has been. extensively wused 1in main frame computer
systems for data interchange.An interface circuit has been
designed to connect a digital tape drive to a 8 bit
microﬁrocessor system.The circuit can handle tape drives of
upto 25 1nch per second speed and can be used for both
reading and writing of data. This system ﬁas been
successfully employed for preprocessing of rocket

instrument data.
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1. vIﬂtroduction

Data recording on >1/2T wiée magnetic tapes in 9 track
format 1is tﬁe most popular method used for data archiving
and exchange. This medium has been so extepsively used for
this- pﬁrpose that 1t 1s almost impossible to think of any
other means to realise these goals. Data preview and
preprocessing require very modest equipment setup along
with a suitable tape drive.The preview and preprocessing
are better done in the wusers' laboratory than at a main
frame computer for reasons of cost effectiveness,and user
interaction. An interface for the digital magnetic tape
recorder has been designed which can be driven by any 8 bit
microcomputer. It 1s based on a proprietary Microcomputer
BUS designated as PRL BUS which is more or less similar in
signals to the PC BUS,but the cards are of 4 1/2"x6 1/2"
size. This BUS was chosen on account of the fact that quite
a few microprocessor and interface cards based on this_BUS
have been developed in our group.The interface has onboard
parity generate and check logic as well as necessary TTL
logic to make it compatible with the tape drives of PERTEC
peripheral corporation. It has been successfully employed
for preview and plotting of rocket instrumentation data.

2, Salient features of tapes and tape drives

-

The magnetic tape wused for data storage is, 1/2" wide

and wutilizes 9 track format.Out of 9 tracké,B tracks are
used for one byte of data and the ninth track for parity

check bit. In case of 7 track format which was in use
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earlier, data 1is recorded as 6 bit code plus parity bit.
Track allocation and spacing have been reproduced in
Appendix-A. Tape 1s supplied 1in spools of 7" and 10.5"
diameter which contain 600' and 2400' of tape respectively,
A write enable ring is attached to the spool to signal the
tape drive that the tape on the deck is to be written on.

The drives are designated by spool slize,tape speed,
number of tracks and Read/Write head arrangement.There may
be single head or a read after write head.The latter
enables to verify the record almost at the time of writing
itself. Tape speeds wvary from 12.5" per second to 120" per
second. Low speed drives use tension arm tape loop whereas
high speed drives wuse vacuum column tape loop to enable
fast start stop motion of the tape.Speeds of 25" per second,
45" per second and 50" per second are fairly common.The
drives are factory set for a particular speed.However, the
electrical interfaces are identical and speed matters only
as far as time taken for reading and writing of data is
concerned.

Data density of 800 CPI (Characters Per Inch) and 1600
CPI are wused for NRZI and PE (Phase Encoder) recordings
respectively. The electriqal inferface of the tape drive
includes the following signals:

1. Data Read

2. Data Write

3. Control and Status

The outgoing signals from the drive emerge from open

collector devices which are to be terminated on the user
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intérfacg Aby, a -rgsistor'network of 220 . and 330 ohms and
electricﬁlly buffered afterwards througﬁ schmitt trigger
type inverter. Likewise,thé.input signals to the drive have
resistive termination and a échmitt_trigger buffer on the
tape drivev electronics board. The data read-write
electronics contains 9 identicalbcircuits corresponding to
each of the data tracks. Electrical specifications and
.connections of the Tape Drive have been given in Appendix A
and B respectively. The odd parity 1is wused in data and
therefore parity bit d1is 'l' for all zeros daté.This 1s‘
useful 1in generation of clock for recovery of data.If all
the data lines are 'OR'ed,atleast one of those would have 1

level and thus a clock signal can be easily generated.

3. The Interface

The tape drive is usually operated alongwith some sort
of formatter supplied alongwith it.It may be of buffered or
unbuffered type. The formatter communicates with the user
interface, which is called a "Customers Controller".The
formatter generatés all the necessary signals required by
the drive including parity etc.Thus,the customer controller
gets simplified to a large extent.However,it has been the
author's experiencé that the formatter 1s more cﬁmplex
piece of “equipment and usually fails more frequently than
the drive itself. The latter 1s fairly rugged and can
last for very. long time. The formatter supplied by the
manufaéturer alongwith the tape drive are designed to be of
universal typé, to be wused alongwith tape drives of &all

speeds and hence contain very large number of TTL IC's and



PAL's.

The low speed drives are,however,adequate for most of

the day to day data handling purposes.The slow speed drive

can easily be ynterfaced to 8 bit microprocessor through a
guitable 1I/0 d4interface. The design presented here contains
14 TTL 1IC's, 3 LSI's and has all the facilities to read or

write the data within certain l1imits on data block range.

4. Design
The block diagram of the interface has been given in

Fig. 1. The magnetic tape interface has been designed around
two Programmable peripheral interface type 8255 and one
timer type 8253. The I1/0 port configuration has been given

in Fig.2. One of the 8255's 1s used in mode I to facilitate

data transfer in strobe mode.Read strobe latches the read

data 1lines RpDO-RD7 in port B (E9). The data are also
presented to a parity generator/checker type DM-8220,parity
input of which is RDP (read parity) line.The output of
parity checker 15 latched in a flip-flop (7474) by Read
strobe and used for error detection.The A port of the same
8255 (E8) 1is used for generation of write data WDO-WD7.The
parity bit wWpp is pgenerated in DM-8220 connected in
parallel to the port A.0dd parity i1s used for read as well

as write operation. The write strobe is generated in timer
8253 at a rate of 10 KHz for 12-5":per sec tape speed.8253
has limitatioms for clock frequency and therefore a divide
by 2 circuit has been implemented in the second D flip-flop

of 7474 wused for latching parity bit,to generate a square

wave of 1.5 MHz.This has,in turn,been divided by 5 in one
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sécpion of »8253, ;o.;get 300 KHz square.wave.needed for
geﬁerétibn of Wrige Strobe.The 300 KHz square wave drives
the second counter (02) ﬁhich ie'prograﬁmed for mode 2 to
generate pulses of 3 microsecond width,at a rate of 10 KHz.
These -pulseé are used for transfering wgite data to port

and generation of Write Data .Strobe (WDS) and Write

Amplifier Reset (WARS) strobes through gates controlled by
PC2 & PC3 of the second 8255 at (EO).

~The PAO-PA5 1lines of port A of the éecond 8255 at (EO)
are used for tape control signals and PB2-PB7 lines of port
B as input for status signals from the drive.PBO and PB1
have been wused for sensing the data flag generated at PCO
line of 8255 I at E8, and the parity check bit output of
7474 respectively.All the I/0 lines going to the tape drive
have ©been ©buffered as shown in Figures 3,4 and 5.The 1/0
port and timer map and utilization have been summarized in
Appendix G. The pin connections of the Tape Interface have
been given in Appendix D,and that of PRL BUS in Appendix C.
List of components have been given in Appendix J.The PCB
artwork and part placement have been given in Figures 8 and
9 respectively.

5. Error detection and correction

As already explained, odd parity is utilized for error
detection. 9 track tape format also requires that a cyclic
redundancy check character (CRCC) and a linear ;edundancy
check character (LRCC) be written at the end of the block
after a gap of 4 character spaces each.LRCC ensures that

the total number of magnetization transitions in any track
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is even. It 1s generated by the drive on receipt of WARS
pulses. The CRCC,however,has to.be supplied by the interface
along with its write data strobe WDS.CRCC can be generated
by special purpose integrated circuits or by software.It is
worth noting that data is written 1in blocks and hence
microptocessor can be effectively wused for generation of
CRCC just before start of write operation.CRCC utilizes
parity bit generation and therefore 8085/280
microprocessors with their built-in branch/call on parity
instructions are quite appropriate for CRCC generation.CRCC
can be wused for error correction of data provided errors
are confined to only one data line.

6 Generation of the CRC Character

The following <algorithm has been used to generate the
creC.
l. E register is used to store CRC character. DE pair 1is
therefore cleared in the beginning.
2. Data byte is exclusively ORed to the CRCC byte in
E register.
3. The parity information is counverted into carry bit.
4. Now the result of step 2 alongwith carry are rotated
to right, «carry goes to bit 7 and bit 0 to carry.
5. If new carry is 1, then result is exclusively ORed
by 3C(H) to invert bits 2, 3, 4 and 5, else it remains
as it is.
6. This form CRCC and is stored back in E. The
programme is repeated ti11 all the data bytes are over.

7. CRCC byte is exclusively ORed by D7 to invert all the

&



bits e¥c¢pt 3 aﬂd 5.

8; .Pafity'df thé'CRCé_byte'is stbfed ih»b regisfer.
9. Contents‘of p &E*s 1.e. parity of CRCC and CRCC are
stored in 20B6 and 20B5 regpecfively.

It is interesting to see the characteristics of the
CRCC in some detail.

1. It can be all zero character.

2. 1Its value 1is such that the LRCC has always odd parity.

3. It has odd parity for even number of data and even
parity from odd number‘of data.

The odd parity of the data byte as well as CRC
character 1is generated in DM-8220.It is,therefore,necessary
to use only even block size for data to maintain
compatibility of CRCC to the IBM format.This usually poses
no special problem. Extra character can always be inserted
in the block to make total bytes even.

7. Software

Basic software subroutines to facilitate data read and
write have been written. The read and write software
including port and timer initialization and generation of
CRCC has been accommodated in less than 768 bytes.As
explained earlier, memory location 20B5 aﬁd 20B6 have been
used fér storage of CRCC <character and its parity.The
programme is to be run at memory location 2800 to 2AFF.The
subroutines do not take care of select line which should be
forced trué on the tape recorder without which the
operation of tape drive 1s not possible.These subroutines

have been extensively wused for data quick look operation.
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The flow charts for block write and read operations have
been given in Figures (6) and (7).The 1list of sub- routines

and addresses have been 'given in Appendix H.Subroutines

have been written in the machine code for 8085

microprocessor and listed in Appendix 1I.
8. Operation

The ©block write and read subroutines use register pair
H, L as memory pointer and B.C as byte counter.While reading
B, C contains the number of bytes read from one block of
data. The machine code routines listed in Appendix I may be
directly wused for read or write with suitable modification
in destination/source memory address and value of byte
count. The rewind subroutine comes handy for operation from
the console. |

As all the ports of 8255 are in input mode after reset,
the outputs of ©buffers do not permit normal operation of
the tape drives ©before initialization.The ports and timer
may be initialized by programme at 2ACO.Now the tape can be
loaded on the drive and brought to load point.The drive has
to be ©brought on line before any command can be issued to
it from console.

On the issue of read command,SFC goes to logical one
and tape starts moving, the microprocessor looks for the
data on RDO- RD7 lines.Data is read on each RDS pulse and
stored in RAM pointed by HL.If time gap between successiyg
TZ%% RDS pulses 1increases beyond a prescribed limit,the
block 1is assumed to be over and the tape drive is stoped

after appropriate delay.BC register contains the byte count
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and pCcurfange..of parity error during read operation is
in&ic;téd by preseh;e of carry bit.

Operation of write command is similar.On write command
SFC and SWS signals' go to 1.The tape spool should have a
write -eﬁable ring installed to perform any\write operation.
The tape starts moving and after a suitable time delay data
is written byte by byte by strobe pulse at a rate of 10 KHz.
WDS pulses are provided for each byte. CRC character 1is
written after a gap equivalent to 4 characters at the end
of the data block.Subsequently WARS pulse is giﬁen to the
drive to write LRCC 4 characters gaps beyond CRCC.Now the
write operation is over and tape 1s stoped after
appropriate time delay.Interrecord gap of 0.6" is split in
two parts, 0.5" is provided at the beginning of the write
opération and 0.1" at the end.Four inch leader is provided
at the Beginning of Tape (BOT) and at every file mark.File
mark character 13H is written by a separate subroutine
along@ith LRCC.CRCC is not needed for File mark.

9. Conclusion

A small interface card for 1/2" digital tape drive has
been designed. It 1s compatible to 8 bit microcomputer bus
and is driven under software control to provide all the
necessary control signals to the tape drive.It has been
successfully tested for both read as well as write

\
operations.
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APPENDIX-A

CUSTOMER,/PERTEC | customer,/perTEC

+5 VOLTS D I
_D: o 220% 330%

* ALL RESISTORS IN OHMS _ kd l
HIGH = FALSE '
7416 _ LOW = TRUE 7414

Interface Configuration

0.044 WRITE HEAD WIDTH
9 TRACK 0.040 READ HEAD WIDTH

e
IR
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LI T

combonin | 1 o ]
i

ot I
f T

AR HITHILE
J J -t LAY

REFERENCE EDGEJ 0.029 EHJ DATA C ANN[LSJ
A CH

PERTEC/IBN
DESIGNATIONS

L A . I -

9-Track Allocation and Spacing

| !
DATA PREVIOUS H“IRG-——-]-‘— DATA NEXT

RECORD ll | RECORD
4 4 fmg g P0.157 ]
CHAR. CHAR. ! -0.10"
, ” , ISPACES,SPACES 'I , l , ,
CRCC T

LAST DATA LRCC FIRST DATA
CHARACTER CHARACTER
OF PREVIOUS - OF NEXT

RECORD RECORD



 APPENDIX-B

Interface Connections

. e
: Transport Connector 36 Pin Etched PC Edge Connector
" Mating Connector 36 Pin ELCO 00-6007-036-980-002
o —
Connector Live Ground . *
(Reference Pin Pin Signal
Figure 2- 1) _
J1o1 B 2 OVERWRITE (OVW)
J 8 SELECT (SLT)
C 3 SYNCHRONOUS FORWARD Command (SFC)
E 5 SYNCHRONOUS REVERSE Command (SRC)
H 7 REWIND Command (RWC)
L 10 OFF -LINE Command (OFFC)
K 9 SET WRITE STATUS (SWS)
D 4 DATA DENSITY SELECT (DDS) (Optional)
T 16 READY (RDY)
M 11 ON-LINE Command
N 12 REWINDING (RWD)
18] 17 END OF TAPE (EOQOT)
R 14 LOAD POINT (LDP)
P 13 FILE PROTECT (FPT)
¥ 6 DATA DENSITY INDICATOR (DDI)
J102 A 1 WRITE DATA STROBE (WDS)
C 3 WRITE AMPLIFIER RESET (WARS)
L 10 WRITE DATA PARITY (WDP)
M 11 WRITE DATA 0 (WDO) Omit for
N 12 WRITE DATA 1 (WDI) } 7-Channel Head
P 13 WRITE DATA 2 (WD2)
R 14 WRITE DATA 3 (WD3)
S 15 WRITE DATA 4 (WD4)
T 16 WRITE DATA 5 (WDS5)
U 17 WRITE DATA 6 (WDb)
v 18 WRITE DATA 7 (WD7)
J103 2 B READ DATA STROBE (RLS)
1 A READ DATA PARITY (RDP)
3 C READ DATA 0 (RDO) } Omit for
4 D READ DATA 1 (RD1) 7-Channel Head
8 J READ DATA 2 (RD2)
9 K READ DATA 3 (RD3)
14 R READ DATA 4 (RD4)
15 S READ DATA 5 (RD5)
17 U READ DATA 6 (RD6)
18 v READ DATA 7 (RD7)
T ———




PRL BUS Signals, Conmnector Type 44 PIR 0.156" Dual Readout

10
11
12
13
14
15
16
17
18
19
20
21

22

0/E/E 8607 044 21 14

Component Side

GND (Bottom most)
DO

D1

D2

D3

D4

D5

D6

D7

MR *

MW *

IOR *

IoOW *

NC

NC

NC

NC

INTA

NC

INTR
RESET OUT
+5V (Topmost)

*INVERTED SIGNALS
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Appendix C

Solder Side

1

2

10
11
12
13
14
15
16
17
18
19
20
21

22

GND
AO
Al
A2
A3
Ad
A5
Ab
A7
A9
A9
Al0
All
Al2
Al3
Al4
AlS5
CLOCK O0UT
HLDA
HOLD
RESET (BUTTON)

+5V
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11.

12.

14,

15.

l6.

17.

18'

19.

20.

21,

22.

MAGNETIC TAPE IRTERFACE DETAILS

Component Side
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Appendix D

44 PIN 0.1"

RDP
RD6
RD4
RD2
RDO
GND
NC
NC
NC
ON LINE
LDP

NC

WARS
WDO
WD2
WD4
WD6
OFF
SRC
REWIND

SWS

Solder Side

CORNECTOR

GND
RD7
RD5
RD3
RD1
GND
RDS
GND
REWINDING
FPT
EOT
RDY
NC
WDS
WD1
‘WD3
WD5
WD7
WDP
SFC
SELECT

GND

Remarks

INPUTS

OUTPUTS
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'Appandix-E

44 PIN CONRRECTOR TO TAPE DRIVE INTERFACE

COMPONENT SIDE DESTINATION  SOLDER SIDE DESTINATION

1. RDP —= CON3-1 1 GND

2. RD6 --  CON3-10 2 RD7 —- CON3-11
3. RD4 -~ CON3-8 3 RDS5 -- CON3-9
4. RD2 -- CON3-6 4 RD3 -- CON3-7
5. RDO -~—  CON3-4 5 RD1 -- CON3-5
6. GND 6 GND

7. NC 7 RDS -~ CON3-2
8. NC 8 GND

9. NC 9 REWINDING-- CON1-8
10. ON LINE =-- CON1-7 10 FPT -- CON1-9
11. LDP -- CON1-10 11  FOT -- CON1-12 -g%%
12. NC 12 RDY -- CON1-11
13. NC 13 NC

14. WARS -- CON2-2 14 WDS -~ CON2-1

15. WDO -~ CON2-5 15 WDl -- CON2-6
16. WD2 --  CON2-7 16 WD3 -- CON2-8
17. WD4 -- CON2-9 17 WD5 ~- CON2-10
18. WD6 -- CON2-11 18 WD7 —= CoN2-12
19. OFF -- CON1-6 19 WDP ~- CON2-3
20. SRC --  CON1-2 20 SFC -~ CON1-1
21. REWIND -- CON1-3 21 SELECT =-- CONl 4
22. SWS - CON1-5 22  GND
NOTE: Destination connector and pin numbers refer to the
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25 pin D type connectors and cable adapter interface
used to connect the tape drive to the tape control-
ler circuit, signals on the PCB edge connectors on
the tape drive have been brought on 25 pin Female

D type connectors to simplify the cabling.
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MAGRETIC TAPE TO 25 PIN D TYPE FEMALE CONNECTOR

CONNECTOR-1

CONNECTOR~-2

10

11

12

13

1

10

11

SFC

SRC

REWIND

SELECT

SWsS

OFF

ONLINE

REWINDING

FPT

LDP

RDY

EOT

(OAAY

WDS

WARS

WDP

NC

WDO

WD1

WD2

WD3

WD4

WD5

WD6

(J101/c)
(J101/E)
(J101/H)
(J101/J)
(J101/K)
(J101/L)
(JJ01/M)
(J101/N)
(J101/P)
(J101/R)
(J101/T)
(J101/U)
(J101/B)
(J102/4)
(J102/¢)

(J1o2/L)

(J102/M)
(J102/N)
(J102/P)
(J102/R)
(J102/8)
(J102/T)

(J102/P)

14
15
16
17

18

19

20
21
22
23
24
25
26
14
15
16
17
18
19
20
21
22
23

24

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

NC

GND

GND

GND

GND

GND

GND

GND

(J101/3)
(J161/5)
(J101/7)
(J101/8)
(J101/9)
(J101/10)
(J101/11)
(J101/12)
(J101/13)
(J101/14)
(J101/16)
(J101/17)
(J101/2)
(J102/1)
(J102/3)

(J102/10)

(J102/11)
(J102/12)
(J102/13)
(J102/14)
(J102/15)
(JJ02/16)

(J102/17)
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12 wp7 (J102/U) 25 GND (J102/18)
13 NC

CONNECTOR-3 1 RDP (J103/1) 14 GND (J103/A)
2 RDS (J103/2) 15 GND (J103/B)
3 NC 16 NC
4 RDO (J103/3) 17  GND (J103/c)
5 RDL (J103/4) 18  GND (J103/D)
6 RD2 (J103/8) 19  GND (J103/J)
7 RD3 (J103/9) 20  GND (J103/K)
8 RD4 (J103/14) 21  GND (J103/R)
9 RD5 (J103/15) 22 GND (J103/s)
10 RD6 (J103/17) 23 GND (J103/U)
11 RD7 (J103/18) 24  GND (J103/V)
12 NC 25  NC
13 NC

NOTE: J101, J102 and J103 are PCB edge connectors on

the Control and Data PCBs of the tape drive.
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" APPENDIX - G

8255 11

Control Word

PA OUTPUT

PB INPUT

PAO OFF
PAL REWIND
PA2 SELECT
PA3 SWS
PAL SFC
PAS SRC

PAG NOT USED

PA7 NOT USED

MAP AND UTILIZATION

: ‘fI/O device at EO (H)
8A,.Modé 0
PCLO OUTPUT
PCHI INPUT

PBO  DATA FLAG (PCO E8(H))

PB1 PARITY ERROR FLAG

PB2  RDY
PB3  LDP
PB4  EOT
PB5  FPT

PB6 ON LINE .

PB7 REWINDING

PC2 WARS CONTROL PCO, PCl, PC4-PC7
PC3 WDS CONTROL NOT USED
8255 1 I/0 device at E8 (H)

Control Word

Mode 1

8253

Counter O

AF

PA - OUTPUT E8 (H)

PB - INPUT E9 (H)

PC3,4 - ©NOT USED

PC6 -~ 10 KHz Strobe for data
write.

PCO - Data Flag

rCc2 - RDS Read Strobe

Timer at E4 (H)
Mode 3, divide by -5,

Control Word 36.




Counter 1

Counter 2
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‘Not used

Mode 2, divide by -31

Control Word B4

for 10 KHz strobe.



‘APPENDIX H

Sub-routine Addresses

. 2C - Initialization

v

2800
2830 - 2855 Data write on tape calls; Block write 28A0 :
; Delay 2420, Counter 10 KHzpum
; Initialize 2810
2860 - 287F File gap and File Mark
' Calls; file mark write 2880
; Delay 2A20 for counter 10 KHz
; Initialize 2800
: LRCC write (Part of it 288€)
2880 - 289A File Mark
Calls; Wait byte write at 28FO
28A0 - 28C3 Block Write
Calls; CRCC write 28DO
; LRCC write 288E
Part of File Mark
28D0 - 28E2 CRCC Write
28F0 - 28FA Wait byte write, wait for single pulse
2900 - - 299F Blank
29A0 - 29AA Rewind (Use after initialization only)
29BO - 2A00 Block Read -
2A10 - 2A19 Initialization Calls (executable)
2A20 - 2A2E Delay counts 10 KHz pulses
2A30 - 2A41 Block Read and transfer to RAM 3000 ( H )
i byte 800 ( H )
2A80 - 2AB2 CRCC Generate
2ACO - Set carry etc.
2AC8 Byte reverse
2ADO -

2AF9 Block and Memory write with CRCC
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10.
11.

12.

. Integrated Circuits

.. APPENDIX J

LIST OF COMPONENTS

ul, U5, U8

U2
U3
U4
u6, U9

U7, U1l6

7414 ..
7474 2.
7400

7404 | 1.
8255 2.
DM8220

PARITY GENERATOR CHECKER

Ulo0
Ul1
U1z, Ul5, U17
U13
Ul4

U18

Free Socket
7410

7416

8253
74LS138

7415245

Resistors

R1 330 Ohms

R2

220 Ohms

Capacitors
Cl, G3 0.1 MF Ceramic

c2 10 MF10V

TANTALUM
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+5
MICRO COMPUTOR 16
BUS | 7als +s Lex
n 6 5 4-1 4039
1 245 — Do PAo CONTROL
DATA °o' D, B A DATA BUS oUTPUT
BUS - 18 2 27 Dy Pag b BUFFERS
L [
9 7] U9
DIR 6 8 10 [ 8255 20-25
Mk - (EO) CONTROL
PB, - PB
27PP7 N PUT
Ay 3 12 36 @R ‘ BUFFERS
T .
Ae — 4 ull A PCy Hl 4 WDS CONTROL
Ay > 4| s 2[3] |1 0 PC; H& % wARS CONTROL
E E, |5 $iss PBo DATA FLAG
sl ua B A, RD PBI PARITY FLAG
Ag —Pp———A 14
as | 2 A274LS =t 8} shasf  +°
PP ; ) I38 ]
L 6] 26
6 Ly 5 -
+5 _£ Eq 24 cs 5-18 RDg-RD7
I © e | | e
27,05, Ue BUFFERS
N 8 A 8255
Ap o(E8Y  [37-40]
-4 WDg - WD7
PA DATA
_ 5 | — | WRITE
IOR — g il » BUFFERS
IoW — 1 WR |é
7 PC2 f8 RDS BUFFER
» | PC6 1y
Oy O PCo
RESET i 10KHz
2]l ourz {I
ey, oatE2 :: AAA— + 5
+5 0 CLK2
| \ ui3
14 Dy 8253
CLK —"“_—‘TCLK o2 2B CLK, OUTO
3.072 MH; b U2 Ao 1
7474 29 %0 careo by
A R4 _
oig (12 (£:4) +s

J77

FIG.2 CIRCUIT DIAGRAM OF CONTROLLER PORTS AND TIMER
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- PA7 ——
PORTA PAg —P
OF PA5 _":
8255 PAg —P
AT PAz —P
EB(H) PA; —P=
} PA, —P—
PAQ —P
13| 3[als| Jiojuf2
+5 14 DM 8220
PARITY
GENERATOR UI6
e|7| 8
PC3 —p

8255 AT EO(H)

(8]

(o4]
£
S

v

w
N
H

=
$§’

©

K=
®
€

#S

6]
=
&)

()]
5
w

<

&)
q
*
O

v

£
v

N
€
*%

OUT 2 8253 :>G
10 KHy >INz e
PULSE 2 -

T
U s
——Ha— 2 LSEC |2>IL1
7400
PC2 >

o

c7 €
&

]

£

Q

w

%

8255 AT AO(H)

7404

5_—
ééB

- 3

>
v3 v

~
s
o

FIG. 4. WRITE BUFFERS, PARITY AND WDS, WARS
STROBE LOGIC |



NPUTS

RDY > ! W > PB2
13 12 |
LDP > us —> PB3
3 4 8255 AT
EOT > -> PB4 EO (H)
1 10
FPT > us > PB5
+5
ONLINE —>— 2 {@Ce > PB6
o 8 220E
REWINDING —>- ue —> PB7 |\ ouT
2414 IN PUT NETWORK
' IN EACH LINE 320E
OUTPUTS
| 2
PAO —>——ui > OFF
3 12
PAIT —>—21 > REWIND 1
8255 AT > 1] 510 5
PA2 > | > SELECT
EO (H) s & &
PA3Z —>—7 17 > SWS
PAG >— 2 1ot > SFC
3 4 |
PAS > 1%0 > SRC

~
2
N

Fig. 5 CONTROL AND STATUS BUFFERS




HL MEM POINTER

BCBYTE :
COUNT INITIA LISE
. ‘PORTS & TIME
CRCC :
SWS, SFC=1
TAPE .___i
MOVES
DELAY
COUNT IN
IBG OR DE
BOT OR — =
FILE GAP COUNT
WRITE STROBE
@ 10KHz
ENABLE
WDS
OUT PUT
DATABYTE
E8(H)
DECREMENT
POINTER
(8C)

ALL
BYTES ?
QVER

WA_IT FOF_?_ 'NO

H, CHAR - — ]

DISABLE
wDS

COUNT
=04
IN DE

COUNT
WRITE

STROBE

GAP

ENABLE
WDS

DISABLE
wDS

i

LOAD 04
N DE

COUNT
WRITE

STROBE

ENABLE
WARS

DE =003C

4

COUNT
WRITE
STROBE

SFC=0
SWS=0

TAPE_ _

FiG-6 FLOW CHART OF BLOCK WRITE




&

'"BLOCK READ"

HL MEM
POINTER
INITIALISE
PORTS AND
TIMER
SFC= 1
TAPE
MOVES —~ T~
DELAY
15 M SEC
INPUT
: E S8 (H)
DUMMY L
READ
INIT D=00
COUNT D
BRING 10 A

=} 9

YES]

ROTATE
RIGHT

PAR
FLAG IN
CARRY

YES

C =0l
PARITY
ERR

INPUT
E9 (H)

{1STORE IN
RAM &
ADVANCE

DECREMENT |
D

INPUT
Ef (M)
/
ROTATE
RIGHT
FLae ___ —
INCARRY

DELAY
~1 MSEC

FIG.-7

[

SFC=0

TAPESTOPS

DELAY
25 M SEC

OLD HL

SUBTRACT

[FROM NEW

BC

RESULT IN

SUBROUTINE

ouTt

COUNT WRITE STROBE

Put DUMMY 10

RESET FLAGS

IN PUT
EA (H)
‘ NO
BIT7=1 2 . _ _STROBE
) RECEIVED ?
YES
COUNT DE
NO
YES




i
i
1
i
i
P
%
'

rim l!!}p.lkl%ﬂﬂ







St
S

ein

gEl
$1 ¢
N

019

S1¥4vd 40 LN3W3JV1d -6-91d

Yoi-zd Y0

€'
_ 0278
— 919 Wwa
an sin
ks
£528
€N
5528
N\
6N 0228
yi9L wa
. 8N in
otn .
. ———— A
———pr—— e At
b09L| T5| |00 'y
lllt.l
'n + | N Zn ——
A S e
9y 9y
9XZ4  9X1H

306 14 3027 M
—~ IRV
mn
e W
919L
5528 an
In
L
sn
=2 R
Mo
TaW— Y
g i)
g T
xY: Nﬂﬂuzfux S
2 4° R
g — 1y
‘I.NW‘\






