SPECTRA LOGIC DISK &‘TAPE EMULATOR

The Spectra Logic Disk & Tape Emulator is essentially two boards in
one. The Disk Emulator is separate from the Tape Emulator with the single
exception that they share a 20MHz oscillator.

This manual is therefore split into 2 parts

Part A Disk Emulator
Part B Tape Emulator
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PART A DISK EMULATOR

The Disk Emulator is designed to use dynamic memory to emulate an SMD
disk drive. It 1is intended to be used in Manufacturing alleviating the
need to purchase expensive high performance disk drives.

The design includes 16 memory ICs, which may be either 64k or _256k
giving a simulated disk capacity of 128k or 512k bytes. This memory is
divided wup to emulate 2 heads and -either 2 or 8 cylinders with a track
capacity of 32k bytes. A rotating disk is emulated by using a free running
14 bit counter to determine the track position. When this counter is zero
the 1Index signal is generated. Other values will generate hard Sector
pulses. This 14 bit counter together with the cylinder and head addresses
are used to determine which word of the dynamic memory to address.

The Disk Emulator has 2 oscillators installed to allow it to operate
at 2 different data transfer speeds. The first version of the emulator has
a 20MHz and a 25MHz oscillator installed to allow the drive to transfer
data at 2.5 MBs or 3.125 MBs respectively.
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SWITCHES

There are 1l switches provided by the disk emulator as follows:
Unit Address @, Unit Address 1, Unit Address 2

These 3 switches allow the drive address to be in the range 8-7
On-line, Write Protect

These 2 switches allow the user to set the status of the drive
Sector Switch 1, Sector Switch 2

These 2 switches address a PROM which generates the index and sector

pulses. The switches allow one of 4 different hard sector sizes to be

selected. The values depend on the contents of the PROM, but the
initial version of this PROM give the following results

Sector Sector
Switch 1 Switch 2 N
OFF OFF 32 sectors per track T T
OFF ON 64 sectors per track/(Tix enirestil
ON OFF 35 sectors per track (last sector long)
ON ON Not Used Lo T e

e

i

3 MBs Switch

This switch is used to select the data transfer speed.

Dual Port

Although the Disk Emulator is not capable of being attached to 2
different controllers, a dual port function may be simulated by
setting this switch. 1In this case whenever the controller releases
and de-selects the disk emulator, it will go "busy" for 10ms. During
this time the disk emulator will not respond to any further
controller commands.

Correctable ECC Error

Setting this switch inhibits one bit of one 16 bit word in the second
sector of all tracks with odd cylinder addresses. This simulates a
single bit defect.

Uncorrectable ECC Error

Setting this switch inhibits one bit of two consecutive 16 bit words
in the second sector of all tracks with odd cylinder addresses. This
simulates a defect of 17 bits.

Reset

This switch resets the disk emulator.
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LEDS

There are 8 LEDs on the disk emulator as follows

Unit Selected, Unit Ready

These display the status of the disk emulator.

Off Cylinder

Although there is no head to move, the disk emulator will return a
status of "off cylinder" for a period of 3 MS following a seek,
recalibrate or offset command.

Fault

The disk emulator will return a fault condition whenever

a)
b)
c)
d)
e)
£)

g)
h)

More than one TAG line has been asserted

Read and write gate have been asserted simultaneously

A head address greater than 1 has been selected

Read gate has been asserted and the drive is "off cylinder"

Write gate has been asserted and the drive is "off cylinder"
Write gate has been asserted and the drive is write protected
Write gate and offset have been asserted simultaneously

An 1illegal <cylinder address where more than one bit is set has
been selected. This enables software to detect when two high order
bus bits are shorted together since the high order bits are not

normally tested due to the disk emulator only having a maximum of
8 cylinders.

Seek Error

Seek error is set whenever an illegal cylinder address is selected. -

Read Gate, Write Gate

These LEDs are lit whenever the respective commands are asserted by
the controller.
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THECRY OF OPERATION
The Disk Emulator is drawn on the first 5 sheets of logic.

Sheet 1

This page shows the SMD connectors, the SMD terminating resistors,
the switch connector, the LEDs and their drivers, the power supply
connector and the decoupling capacitors.

J1l attaches the SMD A cable and J2 the SMD B cable. RPl, RP2, RP3,
and RP4 are the terminating resistors for the A cable. These resistor
packs are normally installed in sockets so that they may be removed for
daisy chain drives. RP5 has the terminating resistors for the B cable and
is normally soldered directly into the board.

J8 is the connector for switches. This connector enables the switches
to be mounted on the front panel and connected to the PCB. The LS244 at 7T
is the driver for LEDs DS1 thru DS8. These LEDs are normally installed on
the front panel and connected to the PCB via a cable. The LEDs should have
current limiting resistors.

Sheet 2

This page shows the SMD drivers and receivers. An ECL driver and an
ECL receiver are used on part of the B cable interface to allow reliable
operation at higher data transfer rates.

Sheet 3

This page contains the SMD interface control. The PROM and two PALs
at the top of the page are used to decode the SMD bus and TAG lines. The
PROM at 2X decodes the most significant 9 bits of the SMD bus to determine
illegal cylinder or head addresses. The PAL at 2W decodes the Read and
Write gates and the majority of fault conditions. The PAL at 2V decodes a
Read or Write Gate status and also decodes a seek, offset, or recalibrate
command to fire the one-shot at 3BB taking the emualtor "off c¢ylinder".
This PAL at 2V also holds the current cylinder and head addresses of the
Disk Emulator. These addresses are latched by using the feedback
capability of the PAL. These addresses and the signals R+WGATE and WGATE

are then synchronised by the 74LS174 in 2U so that they do not change 1in
the middle of a dynamic memory cycle.

The 74S85 at 3X in the bottom left hand side of the page is used to
compare the disk address being selected by the controller to the address
set on the switches. If they compare the flip/flop at 3AA is set,
selecting the unit when Unit Select Tag is asserted. This flip/flop
remains set until Unit Select Tag is de-asserted. Providing the Pick and
Hold lines are asserted, the Off-line switch is not set, and there is no
Busy or Fault condition, Unit Ready is returned to the controller and the
TAGEN signal is asserted by the gates of the LS@@ IC at 3Z on the right
hand side of the page. The TAGEN signal enables the tri-state TAG line
receivers which are otherwise held inactive by pulling them high.
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The 16 MS one-gshot in the middle of the page is used to simulate dual
port operation. It is held inactive if the dual port switch is not on. I1f
the switch is on the latch made up of 2 LS@2 gates may trigger the one-
shot. This 1latch is set whenever the controller sends a release command.
When the unit is subsequently de-selected the latch is reset firing the
one-shot. If the unit is then selected again before 19 MS has expired,
Busy is asserted, and Unit Ready and TAGEN are inhibited. This will
prevent the Disk Emulator responding to any controller TAG lines.

The 3 MS one-shot on the right hand side of the page is wused to
simulate a moving head. It is fired whenever a seek, recalibrate, or
offset command is deccded by the PAL at 2V.

Sheet 4

This sheet contains the dynamic memory address and the timing
controls. The 2 basic oscillators are shown at the bottom left hand side
of the page at 5R and 3R. The 3 MBs switch decides which oscillator is
selected to be the source of the Servo Clock signal which is returned to
the <controller. The controller will turn this signal around and send it
back as Write Clock for write commands. Either the Servo Clock or the
Write Clock 1is then selected to be the basic Bit Clock to be wused to
generate the timing for the Disk Emulator. The selection between the 2
clocks 1is performed by the 2 74F174 ICs and some associated gates at the
bottom left hand side of the page. This design ensures a smooth crossover
of the selection such that no very short glitches are produced on the Bit
Clock line that may upset the operation of other parts of the logic.

The Bit Clock is then used to clock the 74AS163 counter at 3V. This

4 bit counter is used to divide the Bit Clock by 16 and generate timing
signals for a 16 bit word. The Row and Column Address strobes, RAS and
CAS, for the dynamic memory array are derived from this counter on the
bottom right hand side of the page. The Q3 output of the counter is used
to clock the Word Counter on the top left hand side of the page and also
select the Row or Column Address via the 2 74LS257 ICs and the 74LS253 1IC
at the top of the page.

The Word Counter is a free running 14 bit counter that is used to
address 16k words of the dynamic memory array. This simulates a rotating
disk with a track capacity of 32k bytes. The Word Counter and the current
Cylinder and Head addresses are then multiplexed to generate the Row and
Column address for the dynamic memory. The least significant bits of the
Word Counter are used to generate the Row address and since it is a free
running counter no independant refresh cycles are required of the dynamic
memory. The Word Counter is also decoded via the PROM at 6Z and some gates
on the right hand side to produce the index and sector pulses and the
INHDAT signal. The Index and Sector pulses are 2 words or 4 bytes wide.
The INHDAT signal is used to inhibit data from being written into one of
the dynamic memory ICs. It is present for one word if the Correctable ECC

Error switch 1is  set and for two words if the Uncorrectable ECC Error
switch is set.
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Sheet 5

This sheet contains the dynamic memory array itself. There are 16 ICs
drawn on the right hand side representing a 64k x 16 bit or a 256k x 16
bit memory array. Two bidirectional register ICs, 2952s, are used to

buffer the memory array from the 16 bit serialiser/deserialiser made up of
2 74F299 1ICs.

When writing to the Disk Emulator the serial Write Data is fed into
the 2 74F299s and deserialised. When 16 bits have been shifted in the word
is transferred to the 2952s. While the next 16 bits are being accumulated
in the deserialiser, the first word is written to the dynamic memory.

When reading from the Disk Emulator a word is read from the dynamic
memory every 16 bit clocks. This word is clocked into the 2952s and then
into the 74F299s in parallel. The word is then serialised while the next
word from memory is being read. The serial data is shifted through and out
of the 74F299s as Read Data (RDDATA).
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PART B TAPE EMULATOR

The Tape Emulator is designed to use dynamic memory to emulate a
magnetic tape and drive. It is intended to be wused in Manufacturing
alleviating the need to purchase and maintain tape drives.

The design includes twelve 64K memory ICs, which are used to emulate
a very short tape 64K bytes long. 9 of the data bits are used to for data

and parity, and the other three bits are used for file marks, end of block
marks and overall parity.

This is a bit-slice 2901 design and has many similarities to other
Spectra Logic designs. The firmare is written into five 1K PROMs giving a
code space of 1K x 40 bits. It is clocked by the 20 MHz oscillator shared
with the Disk Emulator. -
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SWITCHES

There are 16 switches provided by the tape emulator as follows:
Formatter Address, Transport Address 0, Transport Address 1

These 3 switches allow the tape drive address to be in the range 9-7
On-line, Off-line, Write Protect

This switch control the status of the tape drive.
Rewind

This switch causes the firmware to logically rewind the tape.
High Density, Low Density, Remote Density

The three position switch sets the logical density of the tape drive.

Internal Parity

This switch causes the tape drive to generate its own data parity
when writing to tape.

Hard Error, Correctable Error, Read Parity Error

These switches force error status or inhibit read data parity on the
interface so that error status may be checked in the adaptor.

Disable EOT

This switch disables the End of Tape status. The memory address will
continue to Dbe incremented when writing to the tape and will wrap
around when it overflows. The purpose of this switch is to allow
write commands to be diagnosed without having to issue rewinds, thus
increasing the intensity of an oscilloscope display.

180KB, 365KB, 455KB

These switches control the data transfer speed as follows :-

190KB 365KB 455KB Transfer speed

OFF OFF OFF 556 KB/sec (Default)
OFF OFF ON 455 KB/sec

OFF ON X 365 KB/sec

ON X X 100 KB/sec

Reset

This switch reset the tape emulator and causes the firmware to run.
its own internal micro-diagnostics.
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LEDS

There are 8 LEDs on the tépe emulator as follows

Diagnostic Fail
This red LED is 1lit when the tape emulator is reset, and is put out
by the firmware when it has successfully run its internal
diagnostics.

Diagnostic Pass

This green LED is 1lit by the firmware when it has successfully run
its internal diagnostics.

Memory Error

This LED is 1lit when an overall parity error is detected in the
dynamic memory.

Tape Unit Selected
This LED indicates the tape unit is currently selected.
On-Line
This LED indicates the tape unit is on-line.
Write Protect
This LED indicates the write protect switch is on.
End of Tape
This LED indicates the tape unit has reached a logical end of tape.
Beginning of Tape

This LED indicates the tape unit it positioned at the beginning of
the logical tape.
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THEORY OF OPERATION
The Tape Emulator is drawn on the last 5 sheets of logic.

Sheet 6

This page shows the interface connectors, the interface terminating
resistors, the switch connector, the LEDs and their drivers, the unit
selection logic and the tape status decode PAL.

J3 and J4 are edge connectors to attach the two tape interface
cables. The terminating resistors packs in 1C and 1lF are normally
installed in sockets so that they may be removed for daisy chain drives.

J7 is the connector for switches. This connector enables the switches
to be mounted on the front panel and connected to the PCB. The LS244 at 73
is the driver for LEDs DS9 thru DS16. These LEDs are normally installed on
the front panel and connected to the PCB via a cable. The LEDs should have
current limiting resistors.

The tape unit address is compared by the S85 comparator in 2F. If the
address selected 1is equal to the address on the switches the status
signals are enabled to the interface. The tape status decode PAL in 2E
controls the general status of the tape unit. This PAL also detects tape
motion commands sent on the interface and flags the firmware by setting
the FBY, Formatter Busy, or RWD, Rewinding, signals.

Sheet 7

The write data lines sent from the host adaptor and the read data
lines returned are controlled by the logic across the top of this page.
The write data lines come in on the left hand side of the page and are
clocked into the LS374 registers at 2B and 2C. If the internal parity
switch is not set, the write parity is checked and the error flip-flop at
3A is set if it is wrong. If the internal parity switch is not set, the
write parity of the 8 data lines is generated. The function of the
internal parity switch is accomplished by the LS257 multiplexor at 2A. The
LS374 registers hold the last word signal as well as the data 1lines and
are read by the firmware onto the 2901 source bus. On the right hand side
of the page the firmware can load the 2991 destination bus into the two
LS174 ICs at 2G and 2H. The outputs of these registers are used to return
the read data and file mark signals to the interface.

The LS374 register at 2D at the bottom of the page is used to receive
the command lines from the host adaptor. This register also may be read by
the firmware onto the 2901 source bus.

The logic on the bottom right hand side is the reset logic for the

tape emulator. The diagnostic fail latch is made by cross-coupling two
LS@2 gates.
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Sheet 8

This sheet contains the condition code, sequencer, control store and
pipeline registers for the firmware of the tape emulator. The test panel
connector J6, for use with the S02 test panel is also shown here.

The next address control PAL 2K at the top left decodes the next
address control and the condition codes to generate the controls for the
2911s. This method o©of next address control is a little different from
previous Spectra Logic designs in as much as the 2911 controls are decoded
in the previous cycle and clocked into the register of the PAL for |wuse
with the next cycle. This PAL also controls the flag enable signal for
flag instructions.

The three 2911 ICs generate a 19 bit microcode address. The direct
inputs to the multiplexor within the 291ls are not used since all jumps
use the internal register, whose clock is always enabled and thus holds
the jump address for the current instruction being obeyed.

The microcode itself is contained in five 1Kx8 PROMs giving a code
space of 1K by 40 bits. The 48 bit instruction is decoded as follows :-

Bits 39, 38 Next address control

Bits 37,36 2901 source bus select

Bits 35,34 2901 destination bus select

Bits 33-25 2901 instruction bits 8-0

Bit 24 2991 carry in to the least significant bit
Bits 23-20 2901 A & B register address

Bit 19 5N Flag inhibit bit for non-jump instructions or

Most significant condition code select bit for jumps
Bits 18-16 Least significant condition code select bits for jumps
Bits 15-12 Flag data and address bits for 5P flags

Bits 11-0 5N Flag address or constant for non-jump instructions or
Bit 1@ Condition code polarity and
Bits 9-0 Jump address for jump instructions

Sheet 9

This sheet contains the constant buffer, the ALU, the flags, the
clock divider, and the source and destination controls. The ALU is made
from three 2901s giving a width of 12 bits.

There are two types of flags. The flags in the IC at 5P may be
changed in any instruction. The flags in the IC at 5N may only be changed

by non-jump or non-constant instructions since the flag address is shared
with other fields.

The clock divider is made from two S113 flip-flops, dividing the
20MHz clock by four to yield a basic clock cycle of 200ns.
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Sheet 106

This sheet contains the dynamic memory, the memory controller, and
the memory datapaths. The dynamic memory is drawn as twelve 256K dynamic
rams but since address bit 8 is held at ground only 64K will be used. The
PCB may contain either 64K or 256K dynamic rams.

The dynamic memory controller is a 4508 IC. This IC controls all the
dynamic memory timing and has an internal refresh counter. It accepts a 16
bit memory address, loaded by the firmware in +two parts. The most
significant 4 bits are pre-loaded by the firmware into the LS174 IC at 4A
and the other 12 bits are loaded directly.

The two S$280 parity ICs at 5B and 6B on the middle left hand side of
the page are used to both generate and check the overall parity bit of the
12 bit word. When writing to memory the data is loaded into the two LS374
ICs at 5A and 6A. The parity bit input here is grounded to ensure the two
parity ICs properly generate the parity. When reading from memory the data
is read into the two LS373 ICs at 5C and 6C. The parity is checked at this
time and, if it is wrong, the LS74 flip-flop at 3A is set. The firmware
may invert the parity written to memory by raising the PARTEST signal and
so check the operation of the parity error flip-flop in micro-diagnostics.
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S@3 Master Diskette

The SO3 Master Diskette contains the following files : -

S@P3P1.SCH - S@3P1@.SCH
These files are the PCAD schematic files for each of the 10 pages.

S@3P1.PLT - SO3Pl@.PLT

These files are the PCAD plot files for each of the 198 pages in HP
format.

SO3PANEL.SCH
This file is the PCAD schematic file for the front panel.

SO3PANEL.PLT
This file is the PCAD plot file for the front panel in HP format.

S@3A.REW

This file contains the rework instructions for revision A of the
artwork of the S@3 PCB.

S@3.BOM

This file is the Bill of Material file generated by running the
PCNETS extract program on the 18 schematic sheets.

S@3.TEL

This file is the package and net list file generated for the

TELESIS system by running the PCNETS extract program on the 18
schematic sheets.

S@3 .MAN

This file is the manual describing the product. It has been
generated using WORDSTAR and must be printed using WORDSTAR.

S@3_2EAQ.PAL, S@3_2KAG.PAL, SO3_2VAQ.PAL, S@3_2WA@.PAL
These files are the PALASM source files for the 4 PALs.

S03_2EAQ.PIN, S®3_2KAQ.PIN, SG3_2VA6.PIN, SﬁB_ZWAﬂ.PIN
These files are the pin files generated by PALASM for the 4 PALs.

S@3 2EAQ.JED, SO3 2KAQ.JED, S03 2VAQ.JED, S03 2WAQ.JED
B These files are the JEDEC files generated by PALASM for the 4 PALs.
They can be downloaded directly to the DATAIO programmer to blow
the fuses in the 4 PALs. If transfered to the PDPll first, the

files must be transfered using XMODEM since the files contain
special control characters.

S03_2XAP.PLE, S@3 6ZAD.PLE

These files are the PLEASM source files for the two miscellaneous
PROMs.

S@3_2XAQ.HEX, S@3 6ZAQ.HEX

These files are the HEX format flles generated by PLEASM for the
two PROMs. They can be downloaded directly to the DATAIO programmer
to blow the fuses in the two PROMs.

SO3TAZ.MAC

This file is the source for the firmware of the tape emulator.
This source may be used by the meta-assembler on the PDPll.
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SO3TAQ.LST
This file is

the list file of the firmware of the tape emulator.

It is generated by running the meta-assembler on the PDPll.

SO3TDEF.MAC
This file is

SO3TDEF.LST
This file is
emulator. It
PDP1l1.

S@3TAQ.PRM
This file is
assembler on
download the
programmer.

READ.ME
This file.

the definition source file for the tape emulator.

the list file of the firmware definitions of the tape
is generated by running the meta-assembler on the

the PROM object file generated by running the meta-
the PDPll. It can be used by the DATAIO program to
PROM information for the tape emulator to the DATAIO



S33 Rework Revision A PCB

?beletions

1. Cut trace 3J-5 (Component side)
2. Cut trace 3J-9 (Solder side)

fhdditions

1. Add wire 3R/7 - 3S/7
2. Add wire 3R/14 - 4R/14
3. Add wire SR/7 - 5S/7
4, Add wire 5R/14 - 5P/16
5. Add wire 4M/6 - 4M/1
6. Add wire 4M/7 - 2K/7
7. Add wire 1D/9 - 6M/13
8. Add wire 7J/11 - 6N/1
9. Add wire 6N/2 - 6M/12
10. Add wire 6M/11 - 3J/5

S 11. Add wire 4N/11 - CR4/2 (Square pad on CR4 between 4L and 4M)
12. Add wire 4N/9 - 3J/9
13, Add wire 4N/19 - 4P/10
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(Material list created from S@3.CMP and S@3.WRL)
(S@3.BOM created )
(Date: 12-18-1986

Time 18:43:07)
Upper Assembly :

2 11906013 2KX4PRM;27S185 2X;62

5 11980817 1KX8PRM; 27S281 3K;3L;3M;3N;3P
3 1100019 16L8;16L8 2E;2V;2W

1 1190036 16R6;16R6 2K

28 1100050 256KDRM; 150NS 4V:4W;:4X;:4Y;5D;5E;
BF;5G;5V;5W;5X;5Y;
6D;6E;6F;6G;6V;06W;

6X:;6Y;7D;7E;:7F;:7G;

—_

1 3500001
Lower Assembly

JUMPER2; .1"

IV;IW; 7X; 7Y
wl

3 10000808 7416;7416 1G;1H: 1K

1 19000018 74139; 745139 4J

2 10000632 74251;745251 5K; 6K

3 1000042 7400 ; 74LS00 3S;3Z;4AA

2 1000043 7402 ;74L502 2AA;5J

2 1000044 7404 ;74LS04 5H; 6N

1 10000846 7408; 74L508 3J

1 1000048 7411;74LS11 3Y

1 1060050 7432;74LS32 oM

3 1900852 7474;74LS74 3A;3AA; 3W

6 1000060 74174;74LS174 2G;2H;2U;4A;4K;4M
4 1000064 74240;74L5240 1B;1D;1E;7J
2 1900065 74244 ;74LS244 4N; 7T

1 1000067 74253;74LS253 3T

3 1000068 74257 ;74L8257 22:;472;52

1 1000069 74273;74LS273 4L

2 19060073 74373;74LS373 5C;6C

6 1200074 74374;74LS374 2B;2C;2D;3H;5A;06A
2 10000676 74393;74LS393 5AA;6AA

5 19006082 3450; 3450 1BB;1U;1W;1Y;12
3 1000083 3453;3453 2T;2Y; 22

2 1000887 74259;74LS259 5N;5P

1 10000690 26502;26502 3BB

1 1260094 74113;74S113 5L

3 1000124 74280; 745280 1A;5B;6B

2 1206113 2952;2952 50;6U

2 1000128 74299;74F299 5T;6T

1 1086129 7421;74H21 5BB

2 1000133 7485; 74585 2F;3X

1 120¢138 7474;74F74 3U

1 1066139 7408 ;74F08 4S

2 1002143 7438;7438 1J;23

2 1800147 74174;74F174 2S;4T

1 12006152 7404;74F04 4U

2 10008153 7402;74F02 4R;5S

1 10008160 74273;74F273 4p

1 lg08162 74163;74AS163 3V

1 10006163 190192;10192 1P

1 10206165 10125;10125 1s

1 1000169 190124;10124 2R

1 10006173 4500;4500 3B

3 11006004 2911;2911A 2L;2M; 2N

3 1180015 2901; 2901 3C;3E; 3F

4 13000063 DIODE;1N914 CR1;CR2;CR3;CR4
2 1408009 RES;:470 R3;R4

1 14098011 RES; 1K RO
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14008017
14000819
1400020
1500011
15008013

1500022
1500824
1500039
1500240
16000083

1600004

1700003
1700011
1800201
18008005
1800006
1900006
3100001

3100082
3100003
3100006
3209001
3200203
3200010
32000833
35000802

RES; 10K
RES; 20K
RES; 33K
9RSIP; 1K
4RSIP; 479

9RSIP;3.3K
9RSIP;4.7K
15RDIP;56
14RNDIPA;228/330
SSIDELED; RED

SSIDELED;GREEN

0SC; 25.00MHZ
0SC;29.0¢MHZ
CAPTANTR;1.0UF
CAPTANTR;6.8UF
CAPTANTA; 14UF
CAPDIP; .01UF
256KDRM; 150NS

2KX4PRM; 278185
16L8;16L8
1KX8PRM; 275281
26PHDR; 5002
60PHDR; 5202
20PHDR; 6002
CONNG6;
JUMPER2; . 1"

R5

R1;R2

R6

RP19;RP20;RP26
RP10;RP11;RP12;RP13;RP14;RP15;
RP16;RP17;:RP18;RP25;RP8;RP9
RP23;RP24

RP6;RP7

RP1;RP2;RP3;RP4;RP5

1C;1F
DS19@;DS11;DS14;:;DS15;D83;DS84;
DS5;DS6
DS1;DS12;DS13;DS16;DS2;DS7;
DS8;DS9

3R

5R

C4;C5

C3;C7

Cl;C2
C79;C74;c[71-73];c[8-69]
4V;4W;:4X;:4Y;5D;5E;
5F;5G;5V;5W;5X;5Y;
6D;:6E;6F;6G;6V;6W;
6X;6Y;7D;7E;7F;7G;
IV:TW; 7X: 7Y

2X;62

2E;2V; 2W; 2K

3K;3L;3M;3N;3P

J2;37;38
Jl

J6

J5s
wil1-2]



o’

(Netlist created from S@3.CMP and S@3.WRL)
(S@3.TEL created )

(Date: 12-18-1986 Time 18:42:25)

SPACKAGES

174LS00; 3s 3z 4AA

174F02; 4R 5s

174LS02; 2AA 53

1 74F04; 4U

174LS04; 5H 6N

1 74F08; 4s

1741L808; 3J

174LS11; 3y

17416; 1G 1H 1K

174H21; 5BB

174L832; 6M

17438; 1J 2J

174F74; 3U

174L874; 3A 3AA 3w

174885; 2F 3X

1745113; 5L

1748139; 43

174A5163; 3V

174F174; 2S 4T

174L8174; 2G 2H 2U 4A 4K 4M
174L5249; 1B 1D 1E 73
1741.5244; 4N 7T

17458251; 5K 6K

1741L8253; 3T

1741.5257; 2A 47 52

174L5259; 5N 5P

174F273; 4p

174L8273; 4L

1745280; 1A 5B 6B

174F299; 5T 6T

174L5373; 5C 6C

174L8374; 2B 2C 2D 3H 5A 6A
1741L.5393; S5AA 6AA

129¢1; 3C 3E 3F

12911; 2L 2M 2N

12952; 5U 6U

13450; 1BB 1U 1w 1Y 17
13453; 2T 2Y 227

14500; 3B

110124; 2R

110125; 1s

116192; 1P

| 256KDRAM; 4V 4w 4% 4y 5D 5E S5F
1 256KDRAM; 5V 5W 5X 5Y 6D 6E 6F
| 256KDRAM; 6V 6w 6X 6Y 7D 7E 7F
1 256KDRAM; 7V W 7X 7Y )

| 60PHDR5202; J1l

| 50PECON/100; J3 J4

| 26 PHDR5202; J2 J7 J8
126S02; 3BB

| 20PHDR6002; J6

116L8; 2E 2V 2W

116R6; 2K

115RDIP; RP1 RP2 RP3 RP4 RP5
114RNDIP; 1C 1F

19RSIP; RP19 RP28 RP26

I9RSIP; RP23 RP24

5G
6G
7G



I9RSIP; RP6 RP7

14RSIP; RP16 RP11 RP12 RP13 RP14 RP15 RP16 RP17
14RSIP; RP18 RP25 RP8 RP9
| 2KX4PRM;  2X 62

~™  11KX8PRMS; 3K 3L 3M 3N 3P

‘.’ ICAPDIP; c78 Cc74 c[71-73] c[8-69]

ICAPEL/758; Cl Cc2
ICAPEL/125; C4 C5
ICAPEL/125; C3 Cc7

ICONNG; J5

IDIOSQY; CR1 CR2 CR3 CR4
IJUMPER2/100; wl

10SC; 5R

108C; 3R

lRES; R5

IRES; RO

IRES; R1 R2

IRES; R6

IRES; R3 R4

{SSIDELED; DS1 DS12 DS13 DS16 DS2 DS7 DS8 DS9

ISSIDELED; DS1¢ DS11 DS14 DS15 Ds3 DS4 DS5 DSsé
$NETS

OPENCBL+; J1.27 RP2.3 RP8.1

INDEXB+ ; J2.22  RP5.13 2T.4
DUMMY+ ; RP5.14 1P.3
DUMMY- ; RP5.4 1P.4
RESET* ; CRl1.2 (3.1 RP7.6 J8.19 2W.l6  2v.13,
3y.1
~ GND ; J2.1 J2.7 J2.13 J2.4 J2.19  J2.16,
P J2.21 J2.24 c[8-69].2 RP5.16 C78.1,
L Cl.2 c2.1 c3.2 7T.1 7T.19  J8.1,
- J8.19 RP1.16 RP2.16 RP4.16 RP3.16 C[71-73].2,
J5.3 C74.1 1BB.4 1Z.4 1Y.4 1W. 4,
2R.11  2X.19  3X.2 3X.4 3BB.12 3BB.4,
5AA.2 6AA.12 6AA.2  5AA.12 4z.15  5Z.15,
3T.13  3T.12  3T.1 Wl.1 4R.8 4R.12,
55.6 62.19  J3.1 J3.3 J3.5 J3.7,
J3.9 J3.11 J3.13 J3.15 J3.17 J3.19,
J3.21 J3.23 J3.25 J3.27 J3.29 J3.31,
J3.33 J3.35 J3.37 J3.39 J3.41  J3.43,
J3.45 J3.47 J3.49 J4.5 J4.7 J4.9,
J4.11 J4.13  J4.15 J4.17 J4.19 J4.21,
J4.23 J4.25 J4.27 J4.29 J4.31 J4.33,
J4.35 J4.37 J4.39 J4.41 J4.43  J4.45,
J4.47 J4.49 J7.1 1c.8 1F.8 1E.19,
1E.1 2F.15 2F.1 2F.2 2F.4 73.1,
7J.19 1B.19  1B.1 2A.13 2A.2 2Aa.5,
2A.14  2A.15 2C.3 2C.4 2C.7 2C.8,
2C.13  2C.14 1D.1 1D.19 2D.14  2D.17,
2D.18 C7.1 4N.19  2K.11  2L.3 2L.16,
2M. 3 2M.16  2N.3 2N.16  5K.4 5K.7,
6K.7 3p.21  3P.20  3N.21  3N.20  3M.21,
3M.2¢  3L.21  3L.20 3K.21 3K.280 J6.1,
J6.11 J6.15 RP25.8 RP25.3 RP25.1 RP25.6,
. 3C.40 3E.490 3F.40 4J.1 4A.13  3B.3,
a 3B.4 38.38 3B.37 3B.36 5B.13  6B.S,
bl 6B.9 6B.10 6A.8
+5V ; c[8-69].1 Ccl.1l CR1.1 DSl.l1 RP6.1,

DS3.1 Ds2.1 DS5.1 Ds4.1 DsS7.1 DS6.1,
DS8.1 RP7.1 J5.5 J5.6 RP20.1 R2.2,
R5.1 R4.2 R3.2 R6.2 RP23.1 RP24.1,



e’

TAGl-
TAG2-
TAG3-
TAG2+
BUS1+
BUS3-
BUS2-
BUS1-
-5V

wo S0 me w0 wg “o “o N0 wo

BUS3+
BUS2+
BUS@+
TAG3+
BUS@-
TAGl+
BUSO9-
BUS6-
PICK*
OPENCBL-
BUS7-
BUS9+
BUS5-
BUS8-
BUS7+
BUS6+
BUS4-
BUSS+
BUS8+
HOLD¥*
BUS4+
FAULT-
INDEX+
SEEKERR+
RDY+
ONCYL-
BUSY+
SECSW2
RDY -
BUSY-

.
s
.
’
.
’
.
’
.
’
.
’
.
’
.
!
.
’
.
’
.
’
.
’
.
’
.
’
.
’
.
'
USTAG- ;
’
;
’
.
!
.
’
\
’
.
’
.
’
.
,
.
’
.
’
.
’
.
’
.
’
.
’
.
’
.
’
.
,

e wo Ne ~o S0 ~o

%o we S0 we S8 w9 ST S

USTAG+
SEEKERR-
INDEX-
ONCYL+
FAULT+
UNITS1-
OFFCYL*
SERVOCK-
RDDATA-
USELD*
RDCLK-

- WRDATA+

WRPROT*
BUS10+
USELD+
FAULT*
SERVOCK+;

1C.16
DSl1l2.1
RP26.1
Jl.l

Jl.3

J1l.5

Jl.4

Jl.10
Jl.13
Jl.11
Jl.9

C70.2
C74.2
Jl.14
Jl.12
Jl.8

J1l1.6

Jl.7

Jl.2

Jl.25
Jl.19
Jl.57
Jl.28
Jl.21
J1l.26
Jl.17
Jl.23
Jl.22
Jl.20
Jl.15
J1l.18
Jl.24
Jl.58
Jl.16
J1l.29
Jl.36
Jl.32
Jl.38
J1l.33
Jl.42
RP6.2
Jl.37
Jl.41
Jl.43
Jl.44
Jl.31
Jl.35
Jl.34
Jl.30
Jl.47
7T.8

J2.3

J2.5

7T.2

J2.9

J2.14
RP6.7
Jl.od
J2.17
7T .11
J2.2

1F.16
DS11.1
R9.1
RP1l.1
RP1l.2
RP1.3
RP1.4
RP1.5
RP1.6
RP1.7
RP1.8
c2.2
R1.2
RP1.10
RP1.11
RP1.12
RP1.13
RP1.14
RP1.15
RP2.1
RP2.2
CR2.1
RP2.5
RP2.6
RP2.7
RP2.8
RP2.9
RP2.19
RP2.11
RP2.12
RP2.13
RP2.14
CR3.1
RP2.15
RP3.1
RP3.2
RP3.3
RP3.4
RP3.5
RP3.6
Jg.9
RP3.8
RP3.9
RP3.10
RP3.11
RP3.12
RP3.13
RP3.14
RP3.15
RP4.1
2Y.15
1p.2
1P.14
2AA.8
1P.12
RP5.5
7T.6
RP4.2
RP5.8
2Y.7
1p.1

DS16.1 DS15.1 Dsl4.1l
DS9.1 DS1@.1 CR4.1

RP15.5
RP14.5
RP15.3
RP14.7
RP13.7
RP13.3
RP12.5
RP13.5
c{71-73].1 J5.1
RP19.1
RP13.1
RP12.7
RP14.1
RP15.1
RP14.3
RP15.7
RP9.5
RP18.5

RP8.4

RP11.3
RP9.7

RP11.5
RP10.4
RP11.1
RP18.7
RP12.4
RP11.7
RP18.1

RP12.1
2Y.5
22.4
2Y.3
2Y.12
2Y.13
22.3
6Z.15
2Y.11
22.2
RP9.1
RP9.3
2Y.2
2Z2.5
2Y.14
2Y.4
RP16.5
3Y.6

3AA.6

RP18.5

J8.5 22.15 2W.15
RP8.7

2T.2

2V.14 2U0.1 32.1

DS13.1,
J6.19,

J5.2,



UNCRECC*
RDDATA+
RDCLK+
WRCLK+
SECTOR+
UNQGO1000
USELD-~
UNITSO-
WRDATA-
UNG@10081;
SECTORB+;
UNGO1002;
INDEXB-
SECTORB-;
UNGO1003;
UNGO1004;
UNO@1005;
UNBO1006;
UN@RZ10087;
OFFLINE¥*;
WRPROT+
WRCLK-
SECTOR-
UNITS2+
RDY *
SEEKERR?*
RGATE*
WGATE*
UNITS3-
SECSW1
WRPROT-
UNITA2*
UNITAL*
BUS10-
CORRECC*
DUALPORT
3MBSW
UNITAQ*
UNITS3+
UNITS1+
UNITS2-
UNITS@+
256K*
UNQB2000;
UNOOG2001;
UNITS2*
UNITS3*
BUS1@*
BUS9*
UN@B2002;
UNOB20063;
UNBG2004;
UNOD2005;
UNQOB2006;
UNQ@2007;
UNOP2008;
UNDDB2069;
BUS8*
BUS7*
BUS6*
BUSS5*

Ng N0 mpg %0 wp S8 S N N

e SO NE B me SO Mg SE SO NS NE NE N e S N N Ne N4 N0 s S0 N

e e we “e

e “e wo weo

RP7.4
J2.6
J2.8
J2.12
J1.50
DS1.2
J2.18
J1.45
J2.15
7T.16
J2.26
7T.14
J2.23
J2.25
7T.12
7T.9
7T.7
7T.5
7T.3
RP6.6
J1.56
J2.11
J1.49
Jl.52
7T.4
7T.13
7T.15
7T7.17
J1.53
RP6.8
J1.55
RP6.3
RPG.4
J1.59
RP7.5
RP7.3
RP7.7
RP7.8
J1.54
J1.48
Jl.51
J1.46
RP20.6
1BB.6
1BB.7
1BB.13
1BB. 3
1BB.11
1BB.5
1Y.2
1Y.1
1Y.10
1Y.9
1Y.14
1Y.15
1Y.6
1Y.7
1Y.3
1Y.13
1Y.11
1Y.5

J8.6
1pP.15
1pP.13
RP5.15
RP4.3
7T.18
RP5.19
RP4.4
RP5.1
DS2.2
RP5.12
DS3.2
RP5.9
RP5.11
DS4.2
DS5.2
DS6.2
DS7.2
DS8.2
Js8.3
RP4.5
RP5.3
RP4.6
RP4.7
2Y.10
2Y.1
2W.12
6T.2
RP4.8
Jg.7
RP4.9
Jg8.11
J8.13
RP4.10
Jg8.8
Jg.12
Jg.14
J8.16
RP4.11
RP4.12
RP4.14
RP4.15
2X.5
RP2.6
RP9.8
3X.14
3%X.1
2X.8
2X.15
RP14.3
RP10.2
RP10.6
RP16.8
RP11.4
RP11.2
RP11.6
RP11.8
2X.16
2X.17
2wW.1
2X.2

3s.5

RP18.1
2Z2.12

2T.3

RP17.5
RP18.8

2T.12

2T.5
2T.11

3Y.11
2Z2.13
RP18.3
22.11
RP17.1
32.3
2W.18
5U0.15
6T.3
RP16.4
6Z.8
22.14
3X.13
3X.12
RP8.5
38.9
3BB.3
5S5.2

1 3X.10

RP16.1
RP16.7
RP17.3
RP17.7
3T.2

2AA.5

2v.1

35.10

3Y.3
6U.15

5T.2 5T.3

45.5

3T.15 Wl.2

2X.1

4U.6



UNQO208109;
UN@P2011;
UNOGB2012;
UNGP2013;
UNQ@2014;
UNDPQ@2015;
UN@D2016;
UNGOB2017;
BUS4~*
BUS3*
BUS2*
BUS1*
UNOD2018;
UND22@19;
UN@Q2020;
UNG@2021;
UN@B2022;
UNGO2023;
UNQg@32024;
UNO@2825;
TAGEN*
TAG3*
TAG2*
TAGl*
PU1l
UNG22026;
UNQ@Q2027;
WRDAT
UNITSQ*
OPENCBL*
UNITS1*
USTAG
WRCLK
BUSY*
SECTORY*
UNDQ2028;
INDEX* H
UNQG@2029;
UNQQ@2039;
USELD H

s No. w5 S

e we w§ Wy o

e me NE me N0 So S8 ~p

UNGOG2031;
UNQG@2032;
SERVOCLK:;
RDCLK H
RDDATA :
UND@B2034;
UN@@2035;
BUSO* :
UND@22036;
UNGQ2037;
UNG@2038;
UNGWY20339;
PU2 :

UNQBB20409;
UNDOG2041;
UNQOG2042;
UNQB2043;
PU3 :

1w.2
iw.1
IW.10
w.9
1w.14
1w.15
1w.6
1W.7
1w.3
1w.13
1w.11
1W.5
1U0.14
1U.15
1U.6
10.7
1U0.2
1Uu.1
1U0.19
1U.9
1U.4
1U0.3
1U0.5
1U.11
RP20.10
1z.6
1z2.7
1s.5
1z.5
1z.3
12.11
12.13
15.13
2z2.1
2T7.10
1z.1
2T.7
RP18.6
RP18.7
2T.1
3AA.5
RP18.2
RP18.4
2R.10
2R.7
2R.5
2R.15
2R.1
1U0.13
2R.2
2R.14
1Z2.14
2R.12
RP20.8
3v.3
3v.10
12.15
2R.3
2R.4
2R.13
2T.6

RP12.3
RP12.2
RP12.6
RP12.8
RP13.4
RP13.2
RP13.6
RP13.8
2V.6,
2W. 2
2W.3
2W. 4
RP14.4
RP14.2
RP14.6
RP14.8
RP15.4
RP15. 2
RP15.6
RP15.8
3z.8
RP28. 2
RP20.3
RP20 .4
6T.18
RP17.6
RP17.8
4R.9
3X.9
3Y.13
3X.11
32.12
55.12
3AA.8
27.10
RP8. 2
27.7
15.7
15.6
22.6

1s.15
1s.14
55.4
4U.10
5T.17
1P.6
1P.11
RP28.5
1p.10
1p.5
RP9.4
RP19.5
3U.4
3v.4
3v.l
RP9.2
RP19.8
RP19.2
RP19.18
RP28.7

2X.3
2V.2
2v.3
2V.4

2W.11
2W.9
2W.8
6T.1

32.13
25.9
3Y.9
4AA.8B
R2.1
4AA.11

RP19.3
RP19.7
2wW.5

RP19.6
RP19.4

3U.13
3V.5
3W.19

2R.6

2X.4
2X.7
2X.6

2V.11 2AA .6

2V.9
2v.8
ST.lB ST.l

3AA.3

32.5 3AA.11

2V.5

3U0.10 25.1
3V.6 3Vv.9
3W.2 3W.4

3AA.10 3X.15

32.19,

4T.1,
3v.7,

3X.3,



—

-

UNDG2044;
UNQDB2045;
UNGBGB2046;
UNDQ2047;
UNQQB2048;
UNGO2049;
UNQZ2050;
UNZQ2051;
UNDOZ2052;
ONCYL :
UNOQ3000;
WGATE H
R+W H
UN@Q30091;
UN@Z@23002;
ILLCYL
ILLHD
MULTIRBRIT
CADD2
UNO@3003;
UNOOB3004;
CADD1
CADD@
HADD@O
FLT*
CYLADD2
CYLADD1
CYLADDO
HDADDO
UNGZ30805
WRT

UNGQ@ 3006
SSEEK*
R+WGATE
WRLOAD*
UNGZ3037;
UNPO3008;
UNPI3009;
UNGO3213;
UNO@3011;
UNQGQC3012;
UNP@230213;
UNG@Z3914;
UNOG@3815;
MAQ :

. we & wo

e NP SO NE SO NP S0 Np S Ne N6 we Se we

MA3

~e

UNGZ4000;
UNDQ4001 ;
20MHZ ;
UNGQ4902;
MA2 :

MAS

-s

3BB.13
1BB.19@
1BB.9
1BB.14
1BB.15
1BB.2
1BB.1
12.19¢
1Z.9
1z.2
2W.17
32.11
2W.13
2vV.19
3X.6
3Y.12
2W. 6
2W.7
2W.14
2v.18
3Y.2
3Y.19
2V.17
2V.16
2V.15
2w.19
2U0.15
20.12
2U.10
2U.2
C4.1
20.7
R6.1
2V.12
20.5
20.9
C5.1
R5.2
3AA.12
2AA.12
2AA.13
2AA.11
3Z2.2
R4.1
R3.1
3T.7
4Y.5
6Y.5
52.4
4Y.12
6Y.12
3W.5
5BB.6
5R.8
5BB.8
5Z2.7
4Y.6
6Y.6
3T.9
4v.1
6Y.1

3AA.4
RP8.6
RP8.8
RP17.4
RP17.2
RP16.3
RP16.2
RP16.6
RP16.8
RP8.3
3v.4
3Z2.4
20.6
2U.4
3AA.2
3AA.13
2X.14
2X.13
2X.12
20.14
32.6
2AA.1
20.13
20.11
2U0.3
2v.7
3T.11
3T.5
47.3
47.6
3BB.1
4U0.13
C4.2
3BB.11
6T.9
3U.8
3BB.15
C5.2
3BB.6
2AA.4
22A.9
2AA.10
32.9
2AA.3
2AA.2
4X.5
5W.5
7V.5
4X.12
5W.12
7v.12
4U.9
5BB. 19
5s8.3
3U.2
4X.6
5W.6
V.6
4X.1
5wW.1l
7V.1

R1l.1
3Y.5

3U.1

3BB.2

5T.9
5U0.11

3BB.14

3BB.5
3Y.8
CR3.2
CR2.2
4Vv.5
5Y.5
7X.5
4v.12
5Y.12
7X.12

4AA .13
5L.13

4v.6
5Y.6
7X.6
4v.1
5Y.1
7X.1

3BB.9

3S.2

6U.11

5V.5
7W.5
6V.5
5V.12
TW.12
6V.12

4AA.10

5vV.6
7W.6
6V.6
5v.1
W.1
6v.1

2S.6

5X.5
7Y.5
6X.5
5X.12
7Y.12
6X.12

5X.6
7Y.6
6X.6
5X.1
7Y.1
6X.1

4U.5

4w.5,
6wW.5,

4w.12,
ew.12,

4w.6,
6W.6,

4.1,
ew.1,




O

RDLOAD
UNDZ40083
RAS*

~e o s~

WC1l2
WC1ll
WC7
wCé
WC5
CAS*

~e Se me wo wo o

UNODO4004
WC1l3

MAl

Se we So

UNDOD4005;
BITCT15 ;
UNDB4006;
UN@Q40087;
UNOD4008;
0osc :
MAG6 :

MAS

~e

MA4

~e

MA7

-e

WCl
wCo
UNGZ4009;
UNGQ4019;
UNGZ4911;
UNQO40912;
UNG24013;
WC8 :
WCO ;
UNQJZ4014;
INHDAT* ;
BITCTQ3 ;

~e wo

UNO@@G4015;
BITCLK ;

UNQO@4016;
UNQQ4017;
UNOQ40218;
UNQQ@4019;
UNQB4020;
UNOP4021;
UNG@24022;
UNPO4023;
UNODG4024;

4s5.8
5.1
4s.11
4Y.4
6Y.4
S5AA.3
5AA.1
6AA.13
6AA.5
6AA.4
4U.8
4Y.15
6Y.15
4R.5
S5AA. 4
52.9
4Y.7
6Y.7
5BB.13
3U0.12
4R.1
4T.5
3R.8
4R.4
47.7
4Y.13
6Y.13
472.9
4Y.10
6Y.10
47.12
4Y.11
6Y.1l1
47.4
4Y.9
6Y.9
5AA.10
6AA.10
5BB.9
4T.15
3S.3
45.10
3U0.9
6AA.11
5AA.11
5BB.12
3U.6
5AA.13
4U.1
4T .4
3U.3
5U0.10
V.12
3W.13
3W.8
3v.13
35.12
35.13
35.11
55.11
55.13

6T.19
4R.6
4X.4
5w.4
V.4
42.13
6AA.8
6AA.6
42.5
47Z.11
4X.15
5w.15
7v.15
4S.6
47 .10
4X.7
5wW.7
7v.7
35.6
3v.15
55.9
4R.3
45.4
4T.9
4X.13
5w.13
V.13
4X.10
5W.19
V.19
4X.11
5w.11
7vV.11
4X.9
5W.9
7V.9
52.11
52.10
6Z.12
4AA.2
4T.3
4T.14
4S5.9
3T.3
3T.4
3s.8
4s5.1
4z.1

4AA. 3
3U0.11
6U.14
3W.12
45.12
45.13
3W.1l1
25.4

2S.5

2S.11
25.10
55.8

5T.19

4V.4

7X.4
6z2.17
5Z2.3
4Z.2
6Z.6
6Z.5
4v.15
5Y.15
7X.15

62.16
4v.7
5Y.7
7X.7

4U.3

58.5
4v.13
5Y.13
7X.13
4v.10
5Y.10
7X.10
4v.11
5Y.11
7X.11
4Vv.9
5Y.9
7X.9
5BB.5
6Z.3

4T.2
3TO 1@
3T.6
5Z2.1
55.19
6U.10
4U.2

3W.3
28.7

5v.4
TwW.4
6v.4

6Z2.1
6Z2.7

5V.15
TW.15
6vV.15

5V.7
TW.7
6V.7

4R.2
5vV.13
7W.13
6vV.13
5V.10
TW.10
6V.10
5v.11
V.11
6vV.11
5v.9
TW.9
6V.9

4AA.1
6z2.4
38.4

3T.14

3v.2

5T.12

5X.4
7Y.4
6X.4

5X.15
7Y.15
6X.15

5X.7
7Y.7
6X.7

5X.13
7Y.13
6X.13
5X.10
7Y.10
6X.10
5X.11
7Y.11
6X.11
5X.9

7Y.9

6X.9

3v.11

6T.12
4U.11

4w.13,
ew.13,

4w.10,
ew.14,

4v.11,
6w.11,

4w. 9'
6W.9,

3w.1,

5U0.14,
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wWCl@
UN@©4025
WRDATA
WC4

WC3

wC2
UNOD24026;
UNDOG4027;

~e S0 Se eS¢ Se
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—
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e wo “o

UNQO5000
Dle6

D12

D15

D14

D19

D13

DO

D8

D4

D7

D3

D6

D2

D5

D1
UNQ@5001;
UNGO5002;
UNGO5003;
UNGOB5004;
UNGBO5805;
UNQ@Z50036;
UNGB5007;
UNGZ5008;
UN@@5099;
UNGZ5010;
UNZP5011;
UNOB5012;
UNO@5013;
UNGO5014;
UNG@5015;
UNG@5016;
UNQG@5017;
DISEOQOT*
IRP*
IR1*
SFAD
100KB*
I1GO*
ILOL*
IDEN*
SMRES*
IREV*
SRDEN*
STAD1
IONL*
UNQO60003;
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SO N0 N S0 Ne S0 we SO wg Se e S0 S

6AA.9
4R.10
4R.13
6AA.3
6AA.1
SAA.9
4AA.12
4AA. 9
4U.4
V.2
4X.3
5W.3
7v.3
6U.9
4v.2
6X.2
6v.2
7X.2
6Y.2
6W.2
7Y.2
TW.2
4X.2
4v.14
5X.2
5V.2
4Y.2
4w. 2
5Y.2
5W. 2
6T.17
50.23
5U0.16
5U0.21
5U0.19
5U0.18
5U0.20
50.22
5U0.17
6T.7
6T.13
6T.6
6T.14
6T.5
6T.15
6T.4
6T.16
J7.13
J4.1
J4.3
J7.8
J7.11
J3.8
J3.16
J4.50
J7.3
J3.18
J7.18
J7.6
J4.44
1E.9

5Z.6
4R.11
6T.11
4Z.14
S5AA.8
52.5
6Z.14
6Z2.13
5U0.13
7V.14
4v.3
5Y.3
7X.3

4s.3
6xX.14
6V.14
7X.14
6Y.14
6W.14
7Y.14
7w.1l4
4X.14
4.2
5X.14
5V.14
4Y.14
4W.14
5Y.14
S5W.1l4
5T.11
5T.7
5T.13
5T.6
5T.14
5T.5
5T.15
5T.4
5T.16
6U.23
6U.17
6U.21
6U.16
6U.20
6U.18
6U.22
6U.19
RP23.10
1J.3
1G.4
RP24.7
RP23.9
1F.1
1F.2
1F.7
RP24.5
1C.15
RP23.6
RP24.6
2J.8
2E.2

6z2.2

5BB.1

5z2.2
5BB.4

6U.13
6U.6
5v.3
TW.3
6v.3

6U.1
6U.4
6U.7
6U.3
6U.2
6U.8
6U.5
5U0.1
5U0.6
5U.8
5U0.4
5U0.3
5U0.2
50.5
50.7

6K.15

2F.14
6K.14
1E.2
1E.4
1E.11
CR4.2
1D.2
2E.15
2F.11

5BB.2

5X.3
7Y.3
6X.3

C7.2

4W.3
6wW.3
4U.12

4N.11

4Y.3'
6Y.3,
50.9,



UNPZ6001
UNDP 6022
UNPZ6003
UNPO6004
IWFM*
SFPT
ITAD1*
UNDP6085
UNDG6006
ITADO*
DIAGPASS
IR2*
IR3*
IRO*
SOFL*
IR4*
IR7*
IR6*
IHER*
IFMK*
ICCG*

DIAGFAIL

IRS*
PU6
MMEMERR
IDBY*
FBY

UNBZ60Y7
IRSTR*
IWSTR*
INRZ*
SONL*
ICER*
365KB*
EOT
IEOT*
LDP
IEDIT*
IREW*
IOFL*
IWe*
IERASE*
IWP*
STADO
455KB*
IWRT*
IFAD*
IW3*
SPARERR*
ILDP*
MSEL

SREW*
SINTPAR*
SHER
SCER
UNOO6008
SHDEN*
IFEN*
Iw2*
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1E.18
1E.16
l1E.14
1E.12
J3.42
J7.20
J4.46
1E.7
l1E.5
J3.46
7J3.2
J3.48
J3.50
J4.2
J7.12
J4.6
J4.8
J4.10
J4.12
J4.14
J4.16
73.4
J4 .20
2F.3
73.6
J4.38
1G.9
5K.14
2E.18
J4.34
J4.36
J4.26
J7.10
J4.42
J7.9
7J3.15
J4.22
2E.8
J3.38
J3.20
J4.24
J3.28
J3.40
J3.22
J7.4
J7.7
J3.34
J4.48
J3.26
J7.5
J4.4
2F.6
2J3.9
J7.14
J7.19
J7.17
J7.15
1E.3
J7.16
J4.18
J3.30

2E.3
2E.4
2E.5
2E.6
1F.10
RP23.8
1F.5
2F.13
2F.12
1F.4
5N.12
1G.2
1G.12
1G.6
RP24.10
1G.190
1H.4
1H.6
1K.2
1H.12
1K.8
5J3.4
1H.2
RP26.8
6M. 2
1K. 4
33.3

373.1
1K.10
1K.12
J4.40
RP24.2
1J.8
RP24.9
2J.5
2J.6
73.17
1C.14
1F.14
1F.6
1C.13
1C.12
1C.11
RP24.3
RP24.8
1C.10
1F.11
1C.9
RP24.4
2J.3
2E.1
2J3.13
RP23.4
RP23.7
RP23.5
RP23.3
2F.10
RP23.2
1F.9
1C.7

1D.13
73.13
1E.15

1E.17

2E.11

1J.11

1H.19
2E.9

6K.13
5P.11

2J3.2
1D.17
l1E.6
1E.8
1B.6
1D.15
1D.6
2F.9
6K.12
1D.8
1E.13
1B.11
1J.1

73.8
1J.4
2E.13
2A.1
1J.12
1J3.9

2E.14
1D.11
1B.13

1J3.5

2D.11

5P.12

273.4
373.13

2J.1

3J3.2,
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IW7* :
UNGO6809;
UNOOZ6010;
UNGG6D11;
UNGPB6012;
UNOGZ6813;
UNGO6014;
UNQGO6015;
UNOD6916;
IwWl*
ILWD*
IWg*
IWS*
Iw4g*
UNGG6217;
MRESFBY*;
IRDY*
IFBY*
ONL
RWD
NRZ
IRWD*
IFPT™*
UNDOG7009;
UNDB@B7001;
UNDQB7802;
UNQQ70923;
UNQ@7004;
UNGOG7005;
UNOB7006;
UNG@70087;
UNG@7008;
UNGG7009;
UNGG7010;
UNGO7011;
UNG@70812;
UNQG@7013;
UNG@7014;
DATAIN*
UNGB7015
SRCO
SRC1
SRC2
SRC3
SRC4
SRC5
SRC6
MRES*

e %o “o wo “o
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RDBAD :
UNGG@7016;
UNOB7017;
UNGD7018;
UNGB7019;
UNGG7020;
RSTBSY
RDCMD*
WSTR

UNOB7021;
UNO@7022;
UNDB7023;

e Se o

J3.24
7J3.18
73.16
7J3.14
73.12
7J3.9
73.7
7J3.5
73.3
J3.12
J3.4
J3.10
J3.32
J3.6
2E.19
2E.7
J4.28
J3.2
2E.17
2E.16
2E.12
J4.30
J4.32
1B.3
1B.5
1B.7
1B.9
2A.3
1B.16
1B.18
1B.12
1A.2
1A.5
2H.10
2C.17
2A.7
2A.9
2H.12
2C.1
1D.18
2B.9
2B.5
2B. 16
2B.19
2B.12
2B.15
2C.19
3J3.8
4L.1
5J3.11
3A.5
1D.12
1D.7
1D.3
1D.5
5J3.8
2D.1
5H.1
2G.2
2G.5
2G.7

1C.5
DS16.2
DS15.2
DS14.2
DS13.2
DSl12.2
DS11l.2
DS10.2
DS9.2
1C.6
1C.4
1C.3
1C.2
1C.1
1H.9
5J3.10
1H.8
1G.8
73.11
2J3.12
1H.11
2J3.11
1J3.6
1A.11
1A.19
1A.12
1A.8
2A.10
1a.4
1A.9
1A.1
2A.4
2A.6
13.2
1Db.16
3A.2
2B.7
1H.13
2B.1
2D.13
4N.18
4N.16
4N.14
4N.12
3H.12
3H.9
3H.15
5H.13
4P.1
5J3.5
6M.1
2D.4
2D.7
2D.8
2D.3
5P.7
43.5
5P.9
1G.5
1G6.3
1G.1

1B.8

1B.15
1D.4
1B.17
1B.4
1B.2

2J3.10
5K.15
5C.13

2B.8
2B.4
2B.17
2B.18
1D.14
2B.14
2B.13
2B.3

2A.11

4J3.4

3C.25
3C.24
3C.23
3C.22
3E.25
3E.24
3E.23
2K.4

5N.15
5N.10

1K.13

6N.1

5C.5
5C.6
5C.9
6C.2
5C.15
6C.6
6C.15
4M. 6
5pP.15

4M.1
4A.1

4K.1,



AV
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UNBD7824;
UNG@B7025;
UNDO7826;
UNDOB7627;
UND@7028;
UNG@B7029;
DEST® :
DEST1 :
DEST2 :
SRC11 :
DEST4 :
DEST3 H
DESTS :
DEST6 :
DEST7 :
DESTS8 :
DEST9 H
DEST190 ;
DEST1l1 ;
DATAOQUT*;
UNDO78309;
UNGZ78031;
UNGO7832;
SRC10
SRC9
SRC8
SRC7
UNBQ7033
PARERR
UNG@7@34;
EXTRES* ;
UNQ@7835;
RMMERR* ;
UNQPOB7036;
UN@GQ7837;
UNGB7038;
PUS8 :

«e N0 Ne Se So o

PU9

PUREF*
MRESD*
UNGO8000;
UNOO8OOL ;
UNBO8DO2;
UNGO80D3;
UNDO8OD4;
UNDB8OJ5;
UNOO8006;
UNDO8BO7;
UN@J8008;
UNGB8BE9;
UNGOSO10;
UNDOS8O11;
UNPB8O12;
UNDO8G13;
UNGO80D14;
UNGZ8G15;
UNDO8P16;
UNGO8G17;
UNGO8018;
UNDOG8G19;

e Se ~e

2G.19
2G.12
2G.15
2H.2
2H.5
5J3.6
2G.3
2G.4
2G.6
2C.12
2G.13
2G.11
2G.14
2H.3
2H.4
2H.6
2H.11
2H.13
2H.14
2G.9
5H.12
3A.6
3A.3
2C.15
2B.6
2C.16
2B.2
1B.14
6M. 3
3J3.5
37.4
3J3.9
53.13
33.6
1D.9
6M.12
2N.17
3M.18
RP26.7
RP26.2
2K.7
3K.15
3K.14
3K.13
3K.11
3K.10
3K.9
3L.17
3L.16
3L.15
3L.14
3L.13
3L.11
3L.10
3L.9
3M.17
3M. 16
3M.15
3M. 14
3N.17
3N.16

1G.
1G.
1H.
1H.
1H.
53J.
3C.
3C.
3C.
2D.
3E.
3C.
3E.
3E.
5K.
oK.
6K.
6K.
6K.
2H.
5J.
3A.
2C.
2D.
2D.
2D.
2D.
1A.
5K.
6M.
Jé.
4N.
3A.
3J.
oM.
ON.
3P.
3L.
5L.
3B.
4M.
4K.
4M.
4M.
* 4M.
4M.
4K.
4L.
4L.
4L.
4L.
4L.
4L.
4L.
4L.
4K.
4K.
4K.
4K.
4P.
4P.

13
11
1
5
3
1
36
37
38
12
36
39
37
38
2
4
3
2
1
9
9
4
11
5
6
°
2
13
3
11
18
9
13
10
13
2
19
19
19
39
5
13
14

13

18
17
3
8
13
7
4
14
4
6
11
14
14
8

4A.4
4A.14
4A.3
3H.5
3B. 26
4A.11
3B.29
3B. 30
3E.39
3F.36
3F.37
3F.38
3F.39
4J3.19
5J.12

2B.11
3H.19
3H.16
3H.6
3H.2
2C.18

RP26.19

3P.18
3L.18
5L.3
1K.6

3B.11
3B.16
3B.17
3F.22
5A.13
3B.23
6A.13
6A.14
3B.35
3B.12
3B.15
3B.18
3B.22

5J.2

5H.2

3F.23
3F.24
3F.25
3E.22

3N.19
3K. 19
5L.2

5A.14
5A.17
5A.8

5C.12

6A.18

6A.17
5A.3
5A.18
5A.4

5C.16
5C.2

5C.19
6C.19

3N.18
3K.18
5L.4



UNOO8020;
UNQGO8021;
CsDl1
CsD9
CSA9

s we we

CSAS8

~-e

CsA7

~e

CSA6

-

CsAS

-e

Csa4

~e

CSA3

~e

Csa2

CsAal

-,

CSA@

~e

CsD8
UNQ@@8@22
CSD19
CsD1g
UNPP8023;
UNQ@Z8024;
CsD7
CSDé6
CsD5
CsSD4
CsSD3
CSD2
CsD1
CsD@
UNQ@8025
CSD18
CsD17
CsD16
ENFLG¥*
3%/

PUP

S1

FE*

ZE*
UNO©®8026;
UN@@8027;
TPGO
MCLK
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SRCADD1 ;
SRCADDZ ;
DESTADD1;
DESTADD®;
I8
17
I6

~e “o “e

3N.15
3N.14
3N.13
2L.6
2L.13
J6.14
2L.12
J6.13
2M.15
J6.12
2M. 14
J6.9
2M.13
J6.8
2M.12
J6.7
2N.15
J6.6
2N.14
J6.5
2N.13
J6.4
2N.12
J6.3
2L.7
2L.17
2K.9
2K.8
2K.5
2K.6
2M. 4
2M.5
2M. 6
2M.7
2N.4
2N.5
2N.6
2N.7
2M.17
5K.9
5K.10
5K.11
2K.18
2K.16

2K.14

2K.17
2K.15
2K.13
2K.2
2K.3

J6.17

2K.1
4K.9
3F.15
4K.12
4M.15
4M.5
4M.12
4M. 2
4K.2
4L.19

4P.18
4P.17
3H.4

3N.10
3P.22

3pr.23
3P.1
3P.2
3P.3
3P.4
3P.5
3P.6
3p.7
3pP.8

3N.9
2M.18
3M.13
3N.1l1
5K.6
6K.6
3P.17
3P.16
3P.15
3P.14
3P.13
3P.11
3P.19
3P.9
2N.18
6K.9
6K.10
6K.11
6M. 19
2L.10
2L.29
2L.11
2L.1°
2L.¢9
3K.17
3K.16
RP26.4
2L.1
4L.11
5P.14
4J.3
4J3.2
43.13
4J3.14
3C.6
3C.7
3C.5

3H.17
3N.22

3N.23
3N.1
3N.2
3N.3
3N.4
3N.5
3N.6
3N.7
3N.8

3H.7

3H.18

3H.3
3H.14
3H.8
3H.13
4P.13
4P.7
4P.4
4P.3

3M. 11
3M. 10
3M.9

2M. 10
2M. 20
2M.11
2M.19
2M. 9

5L.11
2M.1

4P.11
3J.12

3E.6
3E.7
3E.5

3M.22
3M. 23
3M.1
3M. 2
3M.3
3M.4
3M.5
3M.6
3M.7

3M.8

2N.10
2N. 20
2N.11

2N.19
2N.9

5L.12
2N.1
3H.11
5L.5

3F.6
3F.7
3F.5

3L.22
3L.23
3L.1
3L.2
3L.3
3L.4
3L.5
3L.6
3L.7

3L.8

J6.16
3C.15
43.15

3K.22,
3K. 23,
3K.1,
3K. 2,
3K.3,
3K.4,
3K.5,
3K.6,
3K.7,

3K.8,

4M. 9,
3E.15,
3B.1
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I3
I2
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CN
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FLGD
FLGA2
FLGAl
FLGAD
PIPE3
PIPE2
PIPEl
PIPE@
MRDY
EQUAL
CouT
ENCON*
MEMRD¥*
MEMWR*
CA*
MFLGCLK*
ALE
REFREQ
UNG@Z9000
DE

MWR
UNQZ9001 ;
PARTEST ;
UN@©9002;
UNQO9003;
UNGZ9o0g4;
UN@@90085;
UNDB9006 ;
UNGB9o0937;
UNGO9008 ;
UNG@9009;
UNQG@9010;
UNG@9011;
UNGD9812;
UNG@Z9013;
UNG@9014;
UND©O9015;
UN@@9016;
UNG@9017;
MQPAR
MDWP
MMAS
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UNG10000;
MDPAR :

4L.16
4L.2
4L.9
4L.12
4L.6
4L.5
4L.15
4K.5
3F.20
4K.7
3F.19
4K .10
3F.18
4K.15
3F.17
4P.15
4P.9
4P.19
4P.16
4P.12
4P.6
4P.5
4P.2
5K.1
5K.13
5K.12
3H.1
4J3.6
4J.11
4J3.9
5N.14
5P.19
5P.6
5P.5
5N.11
5N.9
5N.7
5N.6
13.13
5N.5
5L.9
5L.6
5L.8
6M.6
3E.33
RP25.4
RP25.7
3C.33
3C.8
3C.16
RP25.2
3E.8
3E.16
RP25.5
6B.4
6B.13
4A.12
7E.1
5G.1
3A.11
6B.5

3C.27
3C.28
3C.26
3C.14
3C.13
3C.12
3C.29
3C.1

3C.2
3C.3
3C.4

5P.13
5P.3
5P.2
5P.1
4N.8
4N.6
4N. 4
4N.2
3B.2
3C.11
3F.33
4N.1
5H.5
6A.11
4A.9
6M. 8
5H.11
1K.5
1K.11
5H.9
5H.3
1K.9
6B.1
13.19
1K.1
5L.1
6M. 5
6M. 4
6M.9
3F.29
3C.21
3C.9
3E.29
3E.©
3E.21
3F.16
3F.9
3F.21
3F.8
6A.9
5A.19
6D.1
7F.1

5H.6
3A.12

3E. 27 3F.27

3E.28 3F.28

3E.26 3F.26

3E.14 3F.14

3E.13 3F.13

3E.12 3F.12

3C.20 3E.1 3E.20 3F.1,
3C.19 3E.2 3E.19 3F.2,
3C.18 3E.3 3E.18 3F.3,
3C.17 3E.4 3E.17 3r.4,
5N.13

5N.3

5N.2

5N.1

3E.11 3F.11 R9.2

43.7

5C.1 5C.11 6C.1 6C.11
5A.11

3J7.11

5G. 14

5C.3 5E.2 5E.14

6E.1 6F.1 6G.1 7D.1,
7G.1 5D.1 5E.1 5F.1,

5G.2



UND10091;
MDLWD
MDFMK
MMA7

-e w0 wp

MMAG6

-e

MMAS

~e

MMA4

~e

MMA3

MMA2

~e

MMA1

~e

MMA@

~e

MRAS*

~e

MCAS*

~e

MWR*

MD®
MD4
MD1
MD5
MD2
MD6
MD3
MD7
UNO10002;
UNO10083;
UND10004 ;
UNG10005;
UNO10006;
UNB10087;
UNO1G208 ;
SEND

e Ne S8 Sp S0 Se Se o

3A.8
6B.12
6B.2
3B.33
7E.9
5G.9
3B.32
7E.13
5G.13
3B.27
7E.10
5G.10
3B. 24
7E.11
5G.11
3B.21
7E.12
5G.12
3B.19
7E.©
5G.6
3B.14
7E.7
5G.7
3B.13
7E.5
5G.5
3B.6
7E.4
5G.4
3B.19
7E.15
5G.15
5H.4
7E.3
5G.3
5B.11
5B.1
5B.19
5B.8
5B.12
5B.4
5B.9
5B.2
5B.5
5H.8
4A.10
4A.2
4A.15
4A.5
3B.5

5C.18
5C.17
6E.9
7G.9

6E.13
7G.13

6E.10
7G' 10

6E.1l1
7G.11

6E.12
7G.12

6E.6
7G.6

6E.7
7G.7

5H.10

6F.4
5D.4

6F.15
5D.15

6F‘3
5D.3

6D.2
7D.2
6E.2
7E.2
6F.2
7F.2
6G.2
7G.2

5D.14
5F.14
6G.9
5E.9

6G.13
5E.13

GG. lg
5E.10

6G.11
5E.1l1

6G.12
5E.12

6G.6
5E.6

6G.7
5E.7

6G.5
5E.5

6G.4
5E.4

6G.15
5E.15

6G.3
5E.3

6D.14
7D.14
6E.14
7E.14
6F.14
7F.14
6G.14
7G.14

7D.9,
S5F.9,

7D.13,
5F.13,

7D.10,
5F.10,

7D.11,
5F.11,

5F.12,

7D.6,
5F.6,
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()  DESCRIPTION

s@3

Disk & Tape Emulator

Mag Tape Status Control PAL @ 2E

This PAL controls the status reporting for the mag tape
interface on the emulator. There are 5 outputs used by this

PAL. The other 3 bidirectional pins on the PAL are used for
extra inputs.

The 5 outputs are :

RDY

FBY

ONL

RWD

NRZ

Ready

Set when the device is selected, on-line, and not
rewinding.

Formatter Busy

This output is latched when the device is selected,
on-line, and a GO pulse is received. The latch is
reset by the firmware sending MRESFBY.

On Line

This output is latched when the device is selected
and a LOL pulse is received, or when the On Line
switch is depressed. The latch is reset when the
device is selected and a OFL pulse is received, or
when the Off Line switch is depressed.

Rewinding

This output is latched when the device is selected,
BOT is not set, and a REW pulse is received, or
when the Rewind switch is depressed. The latch is
reset when BOT is set by the firmware.

Non Return to Zero

Set when the device is selected and

either 1. The low density switch is set

or 2. The remoted density switch is set and
the IDEN signal is not asserted.



PAL16L8

PAL S83 Disk & Tape Emulator
- Tape Status @ 2E Rev AQ
Steve Blightman 16/15/86

S@3

MSEL
/SOFL
/RDY
/FBY
/ONL
/RWD

/NRZ

IDEN
NRZ

IGO

ILOL

IREW

/SREW /SHDEN /SRDEN RWD

JONL + RWD + /MSEL

PAL DESIGN SPECIFICATION
@ 2E Revision AQ

IOFL /MRESFBY BOT /SONL GND
ONL

FBY RDY vCcC

MRESFBY + /FBY*/ONL + /FBY*/MSEL + /FBY*/IGO

SOFL + MSEL*IOFL + /ONL*/MSEL*/SONL + /ONL*/ILOL*/SONL

BOT + /RWD*/IREW*/SREW + /RWD*/MSEL*/SREW + /RWD*/ONL*/SREW

SHDEN + SRDEN*IDEN + /MSEL

FUNCTION TABLE

MSEL IDEN IGO ILOL IREW IOFL /MRESFBY BOT /SONL

/SOFL /SREW /SHDEN /SRDEN RDY FBY ONL RWD NRZ

e N we So wo w

oo+

HOow

Zmomn~

ZEomns~

Kow
< w
=z 0
o=swX
N g 2

Set On-line

Switch Off-line
Switch On-line

Send command

Test FBY hold

Reset FBY, Change DEN
Rewind, Change DEN
Test RWD hold, HDEN
Reach BOT

Drift off BOT
Switch Rewind

Wait BOT

Reach BOT

Test /MSEL

Nno T



S@3 - Tape Status @ 2E Rev AD

MSEL
IDEN

1GO

ILOL

IREW

IOFL

;,/ /MRESFBY
BOT

/ SONL

GND

AARRRRRRRANRRE  RRRRRAREERRRRK
* * % *
kkkk L2 2 2
* 1% PAL *20*
*kokk Ahkk
* 16 L8 *
*kk ok *kokk
* 2* *19*
ek ek *dekk
* *
* %k Xk * % %k Kk
* 3* *18*
*kkx "ok ok
* *
ok ek *okk ok
* 4* *17*
*k k% * %k %k
* *
% k k% % %k k%
* 5% *16*
*kkk * %k %k *k
* *
ok ko ok k
* 6% *15%
*kk*k *k %k k
* *
*k k% * k% k
* 7% *14%
**k %k %k * % % %
* *
*kk*k * k% *k
* 8* *]3%
* k% % * %k % %
* *
* %k %k % * k k k
* 9* *]2%
%k k k * %k k%
* *
*kk*k *kk %k
*1g* *11*
* %k %k % * %k k%
* *

kkkkkkkhkhkhkhkhkkkhkkkkkkkkhkkkkkkkkk

vCC

RDY

FBY

ONL

RWD

/SRDEN

/ SHDEN

/SREW

NRZ

/SOFL
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PAL16L8 PAL, DESIGN SPECIFICATION
PAL SB3 Disk & Tape Emulator €@ 2E Revision A0

S@3 - Tape Status @ 2E Rev AQ

Steve Blightman 16/15/86

*

GO*FO*

LP9%Y 11111111111111111111111111111111*
LP®32 11111111111911111111111111111111*
Log64 11111111111111011111111111111111*
LPP96 11191111111111111111111111111111*
L#256 11111111111111111111111111111111*
L@288 11111111111111111111141111111111*
L9320 11111110111411111111111111111111%
L9352 11161114111111111111111111111111*%*
Lg384 111110190111111111111111111111111*
L$512 11111111111111111111111111111111*
L9544 11111111111111111111111111111110@*
L@576 11£11111111111119111111111111111*
L2668 11141111111011111111111111118111*
LP64¢ 11111111101011111111111111118111*
L¢768 11111111111111111111111111111111*
Lg8Pd 11111111111111111111111191111111*%*
L9832 11111111111114121111111111011111*
LP864 111611111111111911111111110411111*
L#89%96 111111111114111€1111111111011111%
L1792 111111111113111111111111111111111¢%
L1824 11111111111111111111111411111111%
L1856 ©£1111111111111111114111111111111*%*
L1888 111¢1111111111111111111111111111+*
Vo002l 1X@100P11N1H111LHLHN*

V@032 1X00@0111NPH111LLLLN*

VO@Jd3 1X0O0P0110N1H111LHLEN*

V@0g4 101900111N1H111LHHHN*

VOoe5 119000101N1H111LHHHN*

V@g06 1100000F1N1L11GLHLHN*

V2227 100010101N1H110HHLLN*

VOgeo8 10000C101N1L1G1HHLLN*

V@009 100000111N1IL1J1LHLHN*

V@10 1190000101N1L1G1LHLHN*

VG021l 1196P0121N1LOG1IHHLLN*

V0012 000000101N1L1G1HHLLN*

V@013 @090000111N1L1G1LHLLNY*

V@gl4 @011111Q1N1L111LHLLN*

C5677*

43C1



PAL16R6 PAL DESIGN SPECIFICATION
PAL S@3 Disk & Tape Emulator € 2K Revision A0

S@3 - Next Address Control @ 2K Rev AQ

Steve Blightman 10/15/86

MCLK CSD39 CSD38 /MRES S5KPIN6 6KPIN6 NC1l CSD18 CSD19 GND

OE NC2 /Z2E PUP /FE Sg S1 /ENFLG NC3 vcc

ZE := MRES

/PUP := MRES + /CSD39 + /CSD38

FE := /MRES*CSD38

/S@ := MRES + /CSD39 +
CSD39*/CSD38*CSD1@*/CSD19*5KPIN6 +
CSD39*/CSD38*/CSD1@*/CSD19*/5KPIN6 +
CSD39*/CSD38*CSD1@*CSD19*6KPIN6 +
CSD39*/CSD38*/CSD1@*CSD19*/6KPING

/S1 := MRES + CSD39 + /CSD38

ENFLG := /MRES*/CSD39*CSD19

FUNCTION TABLE

MCLK CSD39 CSD38 /MRES 5KPIN6 6KPIN6 CSD1@ CSD19
/ZE PUP /FE SO S1 /ENFLG

;M cc/56cCcC /] P / s s /
; C S SMKKSS Z U F © 1 E
; L DDRPPDD E P E N
: K 33EI1I1I1I11 F
: 9 8 S NNOO L
: 6 6 G
C HHLHHHH L L H L L H
C LHLLLLL L L H L L H
C LLHLLLTL H L H L L H Continue
C LLHLLVLH H L H L L L Continue, flag
C LHHLULULYL H L L L H H RTS
C LHHLULLH H L L L H L RTS, flag
C HLHHLHL H L H L L H JCT, select 5K, no jump
C HLHLHEHL H L H H L H JCT, select 5K, Jjump
C HLHLHHH H L H L L H JCT, select 6K, no jump
C HLHHLHH H L H H L H JCT, select 6K, jump
C HLHHLLL H L H H L H JCF, select 5K, jump
C HLHLHLL H L H L L H JCF, select 5K, no jump
C HLHLHLH H L H H L H JCF, select 6K, jump
C HLHHLVLH H L H L L H JCF, select 6K, no jump
C HHHHLHH H H L H L H JSR



€
\

CSD39 CsD38 CSD19 CsDld

joofiariisfiaciie il ol ol o

DESCRIPTION

This PAL controls the 2911 next address generation.

ool ol e e ol o

oo rme

Eadle i el

Instruction

Continue

Continue, Enable flag

Return from subroutine

Return from subroutine, Enable flag
Jump if condition at mux 5K false
Jump if condition at mux 5K true
Jump if condition at mux 6K false
Jump if condition at mux 6K true
Jump to subroutine



SP3 - Next Address Control € 2K Rev AP

MCLK

CSD39

CsD38

/MRES

5KPING

6KPING

N/ NC1

CSD1#g

CsD19

GND

£\
L 1

22X XXX L2 [ 2ZXXZXTE X2 XX
* * * *
* % & & xhkk Kk
* 1% PAL *20*
*kkk kkkk
* 1 6 R6 *
% % % % kkk*
* 2% *]1Q%
*k k% *kkk
* *
* Kk kK * % k *
* 3% *]18*%
*kkk * %k % %
* *
%k Kk k * %k k%
* A% *]7%
*kkk *kdk k%
* *
* %k % % * % k%
* g% *]16%
* %k Kk * * % %k *
* *
% &k &k % & kK
* g% *]15%
*kkk * %k k%
* *
*kkk * %k % %
* 7* *14*
* % k% *k k%
* *
* %k % % * % k%
* g* *]3%
* Kk k% *k k%
* *
* %k %k % *k k%
* 9% *12%
%k kK *kk*k
* *
* % k% *k k%
*10* *]11%
* % % % * k% k
* *

kkhkkhkkhkhkhkkkhkkhkhkhkhkhkhkhkhkkhkkkkkkkx

vCC

NC3

/ENFLG

Sl

S@

/FE

PUP

/ZE

NC2

OE



PAL16R6 , PAL DESIGN SPECIFICATION
PAL S93 Disk & Tape Emulator @ 2K Revision A@
S@3 -~ Next Address Control @ 2K Rev A@

Steve
*

GO*FO*
L2256
L@512
L@544
L@576
LB768
L2800
L@832
1.0864
L@896
L@928
L1924
L1280
L1312
L1344
L1536
\Y4515]53%
vV@go2
Voo0o3
vVooo4
V@oe25
V@236
veoa7
vage8
vVogao
Vog1lo
V@oll
v@g12
V8g13
vVog14
V@g1l5
C3A36*
1A7E

Blightman 18/15/86

10111111611111111111111111110111*
111111111961111111111111111111111*
$1111111111111111111111111111111%*
11111911111111111111111111111111*
111111111941111111111111111111111+*
1111111111111111111111111111111*
£11110111111011111111111011110911*
£11111111111901111111111198111811*
$111111111111119111111191110111*
$1111911111111111011111119118111*
11119111011111111111111111111111*
111111111901111111111111111111111*
14111111111111111111111111111111*
11111911111111111111111111111111*
11111111191111111111111111111111*
Cl1011X11INXXLLHLLHXN*
CO1P00XPPNXXLLHLLHXN*
COP1O0XPPNXXHLHLLHXN*
CO0100XP1INXXHLHLLLXN®*
CO11900XPONXXHLLLHHXN*
CP1100X@1INXXHLLLHLXN*
ClP110X1ONXXHLHLLHXN*
Cl2101X1ONXXHLHHLHXN*
ClP101X11NXXHLHLLHXN?*
Cl9110X11NXXHLHHLHXN®*
Cl0110XBONXXHLHHLHXN*
ClP101XOBONXXHLHLLHXN*
ClP101XPINXXHLHHLHXN*
Cl1190X01NXXHLHLLHXN¥*
Cl1119X11NXXHHLHLHXN*
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PAL16LS8 PAL DESIGN SPECIFICATION
PAL S@3 Disk & Tape Emulator € 2V Revision A9

S@#3 ‘- Disk Cylinder & Head Address @ 2V Rev A0

Steve Blightman 18/15/86

/BUS6é /BUS3 /BUS2 /BUS1 /BUS@ /BUS4 /FLT /TAGl /TAG2 GND
/TAG3 /SSEEK /RESET /FAULT HADDZ CADDZ CADD1l CADD2 RORW VCC

/RORW = /TAG3 + /BUS@*/BUS1 + FAULT + RESET
/CADD2 = TAGl*/BUS2 + /CADD2*/TAGl + /CADD2*/BUS2 + TAG3*BUS6 + RESET

/CADD1

TAGl*/BUS1 + /CADD1*/TAGl + /CADD1*/BUS1 + TAG3*BUS6 + RESET

/CADD® TAGl1*/BUS@ + /CADDZ*/TAGl + /CADDO*/BUS@ + TAG3*BUS6 + RESET
/HADD® = TAG2*/BUSQ® + /HADD@*/TAG2 + /HADD@*/BUS@ + TAG3*BUS6 + RESET

FAULT = FLT*/RESET + FAULT*/BUS4*/RESET + FAULT*/TAG3*/RESET
+ TAG3*BUS@*BUS1 + TAG3*TAGl + TAG3*TAG2 + TAGl*TAG2

SSEEK TAGl + TAG3*BUS6 + TAG3*BUS2 + TAG3*BUS3

FUNCTION TABLE

~e



/BUS6 /BUS4 /BUS3 /BUS2 /BUS1 /BUS@ /FLT /TAGl /TAG2
/TAG3 /RESET RORW /FAULT CADD2 CADDl CADD@ HADD@ /SSEEK

|

|

|

|

|

|

[}

“
/SSEEK“HHHLLHLHHLHHHHHHLLHHLLHLHHH
ool a A I S] “LLLLLLLLLLLLLLHHLHHLLLLLLLL
(SR alal S “LLLLLLLLLHHHHHHHLHHLLLLLLLL
OgAAAA "LLLLLLLLLHHHHHHHLHHLLLLLLLL
OAAN “LLLLLLLLLHHHHHHHLHHLLLLLLLL
/FAULT“HHHHHHHHHHHHHHHHHLLHLLLLLLL
KOoOMZE “LHHLLLLLLLLLLLLLLLLLLLLLLLL
) |

“
/RESET“LHHHHHHHHHHHHHHHHHHLHLLLLHH
NEHCOM™ “HLLLLHHHHHHHHHHHLHHHLHLLLLH
NEHALON “HHHHHHHHHHHLHHLHHLHHLLHHLHH
NEHCOHA "HHHHHHLHHLHHHHHHHLHHLLHLHHH
Nk B “HHHHHHHHHHHHHHHHHHHHHHHHHLL
~Nmaobwunw “HLHHHHHHLLLHHLLLHLLHLLLHHHH
~abwnA “HHLHHHHHLLLHHHHHHLLHLLLHHHH
~mabounanN “HHHLHHHHLLLHHHHHHLLHLLHHHHH
~Nmounm "HHHHLHHHHHHHHHHHHHHHHHHHHHH
~N~Sma>bun« “HHHHHHHHHHHHHHHHHHHHHHHHHLL
~mP wnw “HHHHHHHHHHHHHHHHLHHHLHHHHHH

|

% fu O0n 0n 0 On

AND

-OFFSETS,

HOLDS CYLINDER & HEAD LATCHES
FIRES OFF CYLINDER ONE SHOT FOR SEEKS,
TO CENTERLINE

RETURN
DECODES AND LATCHES FAULT CONDITION

THIS PAL PERFORMS 3 FUNCTIONS FOR THE DISK EMULATOR

2.
30

1.

DESCRIPTION



—

s@3

Disk Cylinder & Head Address

/BUS6

/BUS3

/BUS2

/BUS1

/BUSO

/BUS4

/FLT

/TAG1

/TAG2

GND

RhkkhkkkhkRkhkhhkhkk

*
kk %k
* 1%
x*kk*k

*
* %k k %k
* 2%
* %k k%

*
* %k k%
* 3I*

Ckkkk

*
* %k k%
* 4%
* %k %k %k

*x
k% k*k
* B%
* %k k%

*
* %k k %k
* g%
* %k k %k

*
* k% k
* 7%
* k% %k

*
* %k k %k
* g%
* %k k k

*
* %k k%
* Q%
* %k k%

*
*xk k%
*lg*
* kkk

*

* %

PAL

l 6 L8

@ 2V Rev AD

khkhkkhkhkkkhkkkkkk

*

*kk*k
ﬁzg*
* %k k*k
*

*kk ¥k
*19*
* k& k
*

* %k %k %k
*18%*
*k k%
*

* %k k%
*17*
* %k k%
*

* %k %k %k
*16*
*k k%
*

* Kk Kk k
*15*
* k k %k
*

* %k k%
*14*
* % %k %k
*

* %k k %k
*13*
*k k%
*

* k% Xk
*12*
* k% %k
*

* % %k %
*]11%
* %k %k %k
*

khkhkkkhkhkkhkhkkkkhkkkkkkkkkkkkkkkkkxk

VvCC

RORW

CADD2

CADD1

CADD@

HADD@

/FAULT

/RESET

/SSEEK

/TAG3



PAL16LS PAL DESIGN SPECIFICATION
PALL S@3 Disk & Tape Emulator € 2V Revision A@

SP3 - Disk Cylinder & Head Address 8 2V Rev AQ

Steve Blightman 18/15/86

*

GO*FO*

L9g¢% 11111111111111111111111111111111*
L#932 11111111111111111111111111111101*
L9964 11111111911191111111111111111111*
LPP96 11111111111111111111111011111111*
L9128 11111111111111111111111111101111*
LP256 11111111111111111111111111111111*
L@/288 111191111111111111111111190111111*
L9320 1111111©111111111111111101111111*
L@352 11114114111111111111111111111111*
L9384 11191111111111111111111111111110*
L9416 11111111111111111111111111141111*
L$#512 11111111111111111111111111111111*
L@¢544 11111111411111111111111110111111*
LY576 11111111111011111111111141111111%*
L6088 11111111411411111111111111111111*
Lg640 11191111111111111111111111111110*
Lg672 11111111111111111111111111141111*
L9768 11111111111111111111111111111111+%
Lg8g¥ 11111111111101111111111110111111*
L$832 11111111111111191111111101111111%*
LP864 11111111111191141111111111111111*%*
LP896 11141111111111111111111111111118%*
L2928 11111111111111111111111111101111*%*
L1924 11111111111111111111111111111111%*
L1956 111111111111411111111111111110Q11%*
L1988 11111111111111111114111111110111%*
L1120 111111111111©¢1111119111111111111*%
L1152 111¢111111111111111111111111111@8%*
L1184 11111111111111111111111111101111%
L1284 11111111111111111111111111111111*
L1312 11111111111111111111191111911111%*
L1344 111111111111111191111110611011111%
L1376 1111111111111111111111192119111031%*
L1468 11111111141114111111111111111118%*
L1449 111111111111111111111111190111110*
L1472 111111111111111111111111111110108%*
L15¢4 111111111111111111111111190111Q11%*
L1792 11111111111111111111111111111111*%*
L1824 111111111111111111111111190111111*
L1856 1114111111111111111111111111111@*
L1888 11111411111111111111111111111110%*
L192¢ 1¢11111111111111111111111111111@%*
V@991l 111111111N1HOHLLLLLN*

V@0©@2 111191111NGHIHLLLLHN*

V@@03 111911111NPHIHLLLLHN*

V@004 119111111NPLIHLLLLLN*

V@205 101111111NGLIHLLLLLN*

V@@P6 111111111N1HIHLLLLLN*

V@007 1111111Q01N1L1HLLLLLN*

V@008 111111111N1HI1HLLLLLN¥*

V202029 110@801111N1H1HLLLLLN*

V0010 110901101N1L1HLHHHLN*

V2211 119801111N1H1HLHHHLN*

V2912 111111118N1HIHLHHHLNY*



S/

Vo913
vog14
Vv@g15
vgaga1le
veg17
veg18
Veg19
V20220
Vo921
V@022
vVgg23
Vog24
vVea25
V@g26
veg27
Vo028
V@829
Vo230
V@g31
cocss5*
4434

111111111N1H1HLHHHLN®*
111101111N1H1HLHHHLN¥*
111191112N1H1HHHHHLN*
111191111N1H1HHHHHLN*
©11111111NOGL1HLLLLLN*
110901100N1L1LHHHHLN*
1100@81111N1H1LHHHHLN*
111111111N1HOGHLLLLLN*
919900110ONPLILLLLLLN*
1190001100N1LOLLLLLLN*
11199111 1NPHOLLLLLLN*
111111192INPLSLLLLLLN*
111111119NGHALLLLLLN*
11111921 1NGH1LLLLLLN*
111110011N1HILLLLLLN*
111119111N1HILLLLLLN*
111111111N1HILLLLLLN*
111111111NGHILLLLLLN*
111110111NGHIHLLLLLN*



PLE11P4

PLE DESIGN SPECIFICATION

S@3_2XA@ Disk & Tape Emulator @ 2X Revision AP
SMD BUS DECODE PROM

Steve Blightman

19/15/86

.ADD /256K /Bl /B2 /B3 /B4 /BS5 /B6 /B7 /B8 /B9 /B1O
.DAT ILLCYL ILLHD MULTIBIT

ILLCYL

ILLHD

MULTIBIT

B19 + BS +

/256K*B2 +
Bl19 + B9 +

B1*B3
B1*B9
B2*B3
B2*B9
B3*B4
B3*BlO
B4*B5
B5*B6
B6*B7
B7*B8
B8*B9

FUNCTION TABLE

256K Bl B2 B3 B4 B5

B8 + B7 + B6 + B5 + B4 + B3 +
/256K*B1l
B8 + B7 + B6 + B5 + B4 + B3 + B2 + Bl

B1*B4
B1*B1O
B2*B4
B2*B1O
B3*B5

B1*B5 + B1*B6 + B1*B7 + B1*B8 +

B2*B5 + B2*B6 + B2*B7 + B2*BR8 +

+ 4+ + +

B3*B6 + B3*B7 + B3*B8 + B3*B9 +

B4*B6 + B4*B7 + B4*B8 + B4*B9 + B4*Blg +
B5*B7 + B5*B8 + B5*B9 + B5*Bl0 +

B6*B8 + B6*B9 + B6*Bl0 +

B7*B9 + B7* Blg +

B8*Bl19 + B9*Blg

+++++++++++
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DESCRIPTION
-~ This PROM decodes the SMD Bus bits for error conditions.

The valid head addresses are @ or 1. Any other value will
cause the ILLHD signal to be raised, which in turn will cause
a FAULT condition to be flagged if TAG2 is set.

The valid cylinder addresses are @ or 1 for 64K DRAMs, or @-7
for 256K DRAMs. Any other value will cause the ILLCYL to be
raised, which in turn will cause a SEEK ERROR condition to be
flagged if TAGl is set.

If any illegal cylinder address is sent with more than one bit
set on the SMD bus, the MULTIBIT signal is raised. This will
cause a FAULT condition, as well as the SEEK ERROR condition,
to be flagged when TAGl is set. This feature is meant to
enable software to test each bus line in turn, issuing seeks
to illegal cylinders and checking for SEEK ERROR. If FAULT is
also returned this may indicate that two bus lines are shorted
together.

-
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PLE11P4 PLE DESIGN SPECIFICATION
S03 6ZAP Disk & Tape Emulator @ 6Z Revision A0

INDEX & SECTOR PULSE GENERATION PROM

Steve Blightman 18/15/86

.ADD WC5 WC6 WC7 WC8 WC9 WC1@ WC1ll WCl2 WC1l3 SECSW2 SECSW1
+.DAT INDEX SECTOR ECCERR

INDEX = /WCS5*/WC6*/WC7*/WC8*/WCO*/WC10*/WC11*/WC12*/WC13

SECTOR = /SECSW1*/WC8*/WC7*/WC6*/WC5*WC13
/SECSW1*/WC8*/WC7*/WC6*/WC5*WC12
/SECSW1*/WC8*/WC7*/WC6*/WC5*WC11
/SECSW1*/WC8*/WC7*/WC6*/WC5*WC10
/SECSW1*/WC8* /WC7*/WC6*/WC5*WCS +
SECSW2*/SECSW1*/WC7*/WC6*/WC5*WC13 +
SECSW2*/SECSW1*/WC7*/WC6*/WC5*WC12 +
SECSW2*/SECSW1*/WC7*/WC6*/WC5*WC11 +
SECSW2*/SECSW1*/WC7*/WC6*/WC5*WC10 +

+
+

+ ; 32 sectors
+ !

+

+

;164 sectors

SECSW2*/SECSW1*/WC7*/WC6*/WC5*WC9

SECSW2*/SECSW1*/WC7*/WC6*/WC5*WC8

;35 SECTORS
/SECSW2*SECSW1*/WC13*/WC12*/WC1l1l*/WC1@*/WCO*WC8*WCT7*WC6*/WC5
/SECSW2*SECSW1*/WC13*/WC12*/WC1l1l*/WC1O*WCO*WCB8*WCT7*/WC6*/WC5
/SECSW2*SECSW1*/WC13*/WC12*/WC11*WC1@*/WCO*WCB*/WCT*WC6*/WCS
/SECSW2*SECSW1*/WC13*/WC12*/WC11*WC1lOB*WCI*WC8* /WC7*/WC6*/WC5
/SECSW2*SECSW1*/WC13*/WC12*WC11*/WC10*/WCO*/WCB*WCT*WC6*/WC5
/SECSW2*SECSW1*/WC13*/WC12*WC1l1*/WC1@*WCO*/WCB8*WCT7*/WC6*/WC5
/SECSW2*SECSW1*/WC13*/WC12*WC11*WC10*/WCO*/WC8*/WCT7*WC6*/WC5
/SECSW2*SECSW1*/WC13* /WC12*WC1l1*WC1@*WCO*/WC8*/WCT7*/WC6*/WC5
/SECSW2*SECSW1*/WC13*/WC12*WC11*WC1B*WCO*WCB*WCT7*WC6*/WC5
/SECSW2*SECSW1*/WC13*WC12*/WC11*/WC1l0*/WCO*WCB*WC7*/WC6*/WC5
/SECSW2*SECSW1*/WC13*WC12*/WC11*/WC10*WCO*WC8* /WC7*WC6*/WC5
/SECSW2*SECSW1*/WC13*WC12*/WC11*WC1B*/WCO*WC8* /WCT7*/WC6*/WC5
/SECSW2*SECSW1*/WC13*WC12*/WC1l1*WC1@*WCO*/WCB*WC7*WC6*/WC5
/SECSW2*SECSW1*/WC13*WC12*WC11*/WC1l0*/WCO*/WCB8*WCT7*/WC6*/WC5
/SECSW2*SECSW1*/WC13*WC12*WC11*/WC1@*WCO*/WC8* /WCT*WC6*/WC5
/SECSW2*SECSW1*/WC13*WC1l2*WC1l1*WC10*/WC9O*/WC8*/WC7*/WC6*/WC5
/SECSW2*SECSW1*/WC13*WC12*WC1l1*WC108*/WCO*WCB8*WC7*WC6*/WC5
/SECSW2*SECSW1*/WC13*WC12*WC11*WC1@*WCO*WCB*WC7*/WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*/WC11*/WC1l@*/WCO*WCB8*/WC7*WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*/WC11*/WC1B*WCO*WC8* /WC7*/WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*/WC1l1*WC10*/WCO*/WC8*WC7*WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*/WC11*WC1@*WC9*/WC8*WCT7*/WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*WC1l1l*/WC1@*/WCO*/WC8*/WCT7*WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*WC1l1*/WC1B*WC9*/WC8* /WC7*/WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*WC11*/WC1B*WCO*WCB*WC7*WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*WC11*WC1@*/WCO*WCB8*WC7*/WC6*/WC5
/SECSW2*SECSW1*WC13*/WC12*WC11l*WC1O0*WCO*WC8*/WCT7*WC6*/WC5
/SECSW2*SECSW1*WC13*WC12*/WC1l1*/WC1@*/WCO*WC8* /WCT7*/WC6*/WC5
/SECSW2*SECSW1*WC13*WC12*/WC11*/WC1@*WC9*/WCB*WC7*WC6*/WC5
/SECSW2*SECSW1*WC13*WC12*/WC11*WC1@*/WCO*/WCB*WCT7*/WC6*/WC5
/SECSW2*SECSW1*WC13*WC12*/WC11*WC18*WCO*/WC8* /WCT7*WC6*/WC5
/SECSW2*SECSW1*WC13*WC12*WC11*/WC1@*/WCO* /WCB*/WC7*/WC6*/WC5
/SECSW2*SECSW1*WC13*WC12*WC11*/WC1@8*/WCO*WCB*WC7*WC6*/WC5
/SECSW2*SECSW1*WC13*WC12*WC1l1*/WC1l@*WCO*WCB8*WC7*/WC6*/WC5

T AR T T Tk T o I S S S S e A S P IR
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ECCERR =

WCS*WCE6*WC7*/WCB8*WCO* /WC10*/WC11*/WC12*/WC13*/SECSW2*/SECSW1 +
JWC5* /WC6*WCT*WCB*/WCI*/WC10*/WC11*/WC12*/WC13*SECSW2*/SECSW1 +
WC5* /WC6*WC7*/WC8*WCO*/WC10*/WC1l*/WC12*/WC13*/SECSW2*SECSW1

FUNCTION TABLE

SECSW1 SECSW2 WC13 WC12 WC1ll WC1l@ WC2 WC8 WC7 WC6 WC5 ECCERR SECTOR INDEX

L L L L L L L L L L L L L H

L L L L L L H L L L L L H L

H L L L L L L H H H L L H L

H L L L L L H L H L H H L L
DESCRIPTION

This PROM controls the index & sector generation. There are 2
switches that control the number of sectors per track as
follows

SECSW1 SECSW2

32 sectors

64 sectors

35 sectors (last sector long)
Not used

oo f vl el
ol o il o

These sector switches together with the Word Count Address, which
represents where the heads are located with reference to Index, are
used to generate the Index and Sector pulses. They are also used to
generate the ECCERR signal, which will force a possible ECC error
if the appropriate switches are on.
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LINE  ADDR  TAPE EMULATOR FIRMWARE  VERSION S03 - A0 PAGE 1

1 00000 TITLE  TAPE EMULATOR FIRMMARE VERSION S03 - A0
200000 ;
O3 00000 $503TA0. NAC
Sk 00000 :
) 00000 ;ilﬂ""'l"H'I"H'II'H'l'll!!ii!{ill¥lilii!l{lfifl‘"{‘"llilli!ii!
6 00000 sTHESE WERE VERSIONS OF THE INITIAL TAPENORM FIRMNARE
700000 +JULY 16,1984  VERSION XAl  INITIAL RELEASE
8 00000 ;0CT 17,1985  VERSION 1A2  CHANGES FOR S34
9 00000 ;{'{H'H'I'}{lffiii}{i{iiiilil{i{!{iilfifi!iilifﬁiiii!iliiii(
10 00000 :
11 00000 tNOV 26,1986  VERSION A0 INITIAL RELEASE
12 00000 :
13 00000 :
14 00000 1ALU REGISTER ASSIGNMENTS
S 00000 :
16 00000 tRO LEAST SIGNIFICANT 12 BITS OF RAM ADDRESS
17 00000 iR MOST SIGNIFICANT 4 BITS OF RAN ADDRESS
18 00000 sR2 5 BIT COMMAND WORD - BITS 7-11
19 00000 sR3  STROBE FREBUENCY
20 00000 R WAIT COUNTER
L0000 sRS  FIXED ERASE END LSE
22 00000 sR6  FINED ERASE END MSE
2300000 sR7  VARIABLE ERASE COUNTER ,
2% 00000 sR8  CONSTANT - H§002
25 00000 - sR9  CONSTANT - HELOO
l\\
|
ol

-’



LINE

ADDR

00000
00000
00000
00000
00001
00002
00003
00004

00005

00008
00007
00008
00009

* 00004

00008
0000C
0000C
0000C
0000C
00000
0000E
0000F
00010
00011
00012
00013
00014
00015
00016
00017
(0018
00019
00014
00018
0001
00610
0001LE
0001F
00020
00020
00920
00020
00021
00022
00023
00024
00025
00024
00027
00028

TAPE EMULATOR FIRMMARE

300£080000
9084020401
9084080402
9084090403
90B4ACACA04
9084060405
J00E0BOFFF
9084020007
9084080008
9084030009
90B4CAD00A
90840B000B

J1BE1BOSSS
J00R1BLARR
908507C40E
1005080000
R0B4L70010
9085060011

VERSION 503 - AQ

2

3 .
sDIABNOSTIC TEST 1 - PARTIAL DEST BUS AND BREE TEST

]

DIAGL: ALY
JCT
JCT
JCT
ICT
JCT
ALY
JCF
JCF
JCF
JCF
ICF

b
sDIABNOSTIC
L]

DIAG2: ALY
ALU
it
ALY
ICF
ItF
ALU

JCF
Lu
It
ALU
ALU
ItF
ALU
ALU
icF
AL
AL
ALU
IF

s DIABNOSTIC

1

DIAS: ALU
ALY
ALY
ALY
ALY
ALY
ALU
ALU
IF

CONST, D108, ,HE0OC

-, Mava, DEST7,$

,,M0va, ,DESTS, $

, M0V, , DESTY, $
,,M0vE, ,DEST10,$
,,M0VE, ,DEST11,$
CONST, ,DT0R,  HEFFF
,,MOva, ,DEST7, §
,,0va,  DESTS, ¢

, MOVE, ,DESTY, §

, MOV, ,DEST10,$
,,M0ve,  DEST1L,$

TEST 2 - ALU FUNCTION TEST

CONST, ,DTOR ,RY H4555
CONST,,DPRR, kL, HEARS
yee,LOUT,$ .
,, INCA ‘

., MOV, , COUT,§
vs+EQUAL,$

CONST, ,DHRE, K1, H#555
1ye,EQUAL,$

CONST, ,DARB, ki, HEAGA
vy2yEQUAL, 8
CONST,,DORD, K1, HEAES
,  INCE

oy 1 EBUAL ¢

(SRR, E1

CONST,  DMRE,R1 , HEZAA
vrs,ECUAL,$

1 ,5LR, Rt

1o SLE, KL

CONST, ,DMRE, R1 , HEAAS
vye,EQUAL, S

TEST 3 ~ ALU REGISTER TEST

CONST, DO, R1 , HE124
CONST, ,DTO, k2, HEZ18
CONST, ,DTOR, R4, Hi45:
CONST, ,DTOR k8, H#342
, RP18,R1

, ,8PR2,RZ

, 8RR, R4

,,8PRE,RE
+19,ERUAL, $

sLOAD 0 INTO QREE
3 TEST FOR 0°S

LOAD F INTO BRED
TEST FOR 1'S

wn we s e we e We ‘M we ‘we

Ty
. 3TEST PLUS

sCARRY SHOULD BE LON
$INC B TO 000
sFAILED PLUS

sEQUAL SHOULD BE W1
$TEST NINUS

sFAILED MINUS

s TEST AND

sFAILED AN

$TEST OR

(FAILED O

sTEST SHIFT RIGHT

3

sFAILED SHIFT RIGHT
s TEST SHIFT LEFT

b

FRILED SHIFT LEFT

‘me e ew

R1+1+RZ4R4+RB=0

me we ‘mw ‘se ‘me ‘se

FAIL ALU RES TEST



LINE

78
P
{ ) B0
\h)) 81

82

83

84

8

86

87

B8

89

Q0

91

92

93

94

9

94

97

98

93

100

101

102

103

104
FT108
N 104

107

108

109

{10
i1
112
113
114
115
116
117
118
119
126
121

122

ADDR

00029
00029
00029
00029
00029
00029
000ZA
00028
0002C
00020
000ZE
0002F
00030
00031
00032
00033
00624
00035
0003¢
00027
00028
00639
0064
00038
0003C
00030
0002E
000G3F
00040
0004:
0042
00042
00044
00045
00 4s
004047
0004E
00042
0004€
0094¢
0004¢
00045
00345
0G04E
0040

TAPE EMULATOR FIRMNARE

VERSION S03 - A0

;DIhGNOSTIC TEST 4 - RAM TEST

H
H
H
11C40B0000 D
{DCA1B0000
148B0CG00E
108800D00C
1080080000
1080005004
108000A200
1080002000
1080000006
1189080000
9080070028
J0EAIBONOF
9080040437
9089100628
1124082000
1DC4LRLG00
JIBETBCTFF RD1:
JBLUDO00
17R0200
21CA705M400
10ECTRODO0
fa iy

I1AGA:

WRT:

READ:

RDERR:

ALY
ALU
ALUF
ALUF
ALU
ALUF
ALUF
ALUF
ALUF
ALY
JCF
ALU
T
INF
ALY
ALY
ALY
ALUF
ALy
ALUF
ALY
JCF
ALLF
RLUF
aCT
ALy
JCF
ALl
ICT
JHF
JHF

+ ERR, RO

,CA, ZERR, R1
,MEMNR, OVR , RO, , SDE
+ MOVR, R0, SALE , Sk

v+ RALE R

v+, SRFRE

v+ +RRFRR

1111sROE

++ INCR,RO

vy +,COUT, HRT

CONST, ,DIR,RE, HEOOF
v+ +,EBUAL ,READ

,CA, INCR,R1,HRT

o+ JERR, RO

,C&, TERR,R1

CONST, ,DTOR,,R7, K4 7FF
,,KT08,R0, SALE

, B4R, R7
MEMRD, ,DARK k7, RALE
, BXR,R7

vy ¢ EBUAL RDERR

vy SRFRE

1y RRFRE

oo JFARERR,

1 INCR, RO

v+, LOUT, R
CONST, , DXR k1, HBOOF
++4,EQUAL , DIASS
,C&, INCR,R1,RD1
 MOVE 0, $

)
sDIASNISTIC TEST S - RAM PARITY TEST
; FORCES PARITY ERROR AND VERIFIES ITS DCCURENCE

1]
DIASE:

ALUF

ALY

ALLF
cF

ALUF

, yMOVR RO, S4LE, SPT

MEMRL, , ,,RALE
vy + PARERR,$
7!!1’RPT

PAGE

WRITES LOWER 11 BITS OF RAM ADDRESS INTD LOCATION, READS BACK
AND CHECKS PARITY,

sRO=RAN ADDR LSB
sR1=RAN ADDR MSB
sLATCH RAM DATA
sLOAD LSB ADDR

y

sRESET WRITE & ALE
sREFRESH

1

sRESET DATA ENABLE
s INC LSB ADDRESS
sLSB=FFF 2

sMSB=F 2

+1F YES, 60 READ

s INC NSB & CONTINUE
sRO=RAN ADDR LSB
sR1=RAN ADDR MSB
sSET MASE CONSTANT
sLOAD LSE ADDR
sMASK DUT BIT 11
sLATCH DATA & MASK BIT1!
sCONFARE DATA & ADDRESS
sMISCONPARE ON READ
sREFRESH

)

sCHECK FOR PARITY ERRIK
s INCREMENT ADDR LSS
sLSE=FFF 2

sMSB=F 7

+IF YES, FINISHED

1INC MSE & CONTINUE
sREAD COMPARE ERROR

+SET PARITY TEST BIT

sRESET ALE
1SHOULD GET PARITY ERROR
sRESET PARITY TEST BIT



LINE

124

P V']
) 126

&{“ / 127
128

129

| 130
131

132

133

134

133

136

137

138

139

140

141

o,

ADDR

0004D
00040
00040
0004D
0004E
0004F
00050
00050
00050
00030
00050
00030
00051
00052
00033
00054
00033
004356

TAPE ENULATOR FIRMMARE

108000000D
1104000003
$1CA10FOOF

18C400A00C
1080002000
9080041035
1104006000
11C410F00C
7080030457
9080000050

VERSION S03 - A0

; .
s DIAGNOSTICS COMPLETE
3

DBEND:

N
Y
.
]
’
.
]

y
IDLEL:

IDLEZ:

ALUF
ALUF
ALUF

IDLE LODP

ALUF
ALUF
JCFF
ALUF
ALUF
Jc1

JHF

v+ 1+, SROBAD
+»1ERR, R0, ,RROBAD
+,1ERR,R1,5LOP ,SDE0K

,DOUT, ZERG, , SRFRE
11+, RRFRE

vy sRHD RRS, IDLE2
+, 1ERR RO, REQT

,, JERR 1, 5LDP

vy 14 FBSY,CHOY
veee IDLEL

PAGE

4

$RESET DIAG FAIL LED
$ADDR=0
$SET BOT & DIAG PASS LED

sREFRESH

)
;JUKP IF NOT REWIND
sADDR=0

sAT BOT

sJUNP IF CONMAND



£

A~

i\\ .

LINE  ADDR  TAPE ENULATOR FIRMWARE  VERSION SO3 - AC PAGE S

143 00057 ; :

144 00057 sCOMMAND DECODE

145 00057 ; THE TWELVE VALID TAPE COMMANDS ARE DECODED BELOW:

146 00057 ;

147 00057 ; (REV) (WRT) (WFM) (EDT)  {ERR)

148 00057 sDESTINATION BIT 1 10 9 8 7

149 00057 ;

150 00057 sREAD FORNARD 0 0 0 0 0

151 00057 sREAD REVERSE ! 0 0 0 0

152 00057 sREAD REV EDIT 1 0 0 1 0

153 00057 $WRITE 0 1 0 0 0

15¢ 00057 sHRITE EDIT 0 1 0 ! 0

155 00057 sHRITE FILEMARK 0 1 1 0 0

156 00057 sERASE VARTABLE 0 1 0 0 1

157 00057 sERASE FIXED 0 1 | 0 1

158 00057 1SPACE FORWARD 0 0 0 0 !

159 00057 1SPACE REVERSE | 0 0 0 1

160 00057 sFILE SEARCH FWD 0 0 1 0 0(1)

161 00057 sFILE SEARCH REV 1 0 | 0 0(1)

162 00057 :

163 00057 11BEZBOOOO CADI: ALU  RDCHD,,DTOR,R2 sCHE BITS T0 RZ

164 00058 90882A0464 T, MOVR,RZ,DEST10,CHE4 sJUMF IF WRT BIT TRUE
165 00059 908828046C T ,,MOVK,R2,DESTE,CHDS ;JUMP IF EDIT BIT TRUE
166 0005A 9UBBZ904b1 T, MOVR,R2,DESTY,CAD3 sJUMF IF WFMK BIT TRUE
167 000SE 908BZBOASF T, MOVR,R2,DEST11,CHE2 :JUMF IF REV BIT TRUE
168 000SC 908EZ2054E X1, ,NOVR,RZ,DEST7, SPFRD sSFACE FORWARD

165 000SD 9GEEZ20089 JUF -, MOVR,RZ DEST7,ROFWE sREAD FORNARD

176 OGOSE 9088260070 W MOVE,RZ, ILLCKD s TLLEGAL COMMANE

{71 Q00SF  90BE2Z0573 CNDz: LT, MOVE,RZ,DESTT,SPREV 1SFACE REVERSE

172 00060 90BB2000E3 M MOVE,R2,RDREV iREAD REVERSE

173 00061 90BEZBOSCS CHO3: 30T, MOVR,RZ,DEST1L,FSREY sFILE SEARCH REVERSE
174 00062 GO85200LA I MOVR,RZ,FSFUD sFILE SEARCH FORWARD
175 00063 QUBEZA0OTO M, MOVR,RZ,ILLCMD s ILLEGAL COMMANE

176 00064 90BE28046C CHd4:  JCT, MOVR,RZ,DESTB,CHDS sJUNF IF EDIT BIT TRUE
177 00085 90BEZI04EY T, MOVR,R2,DESTY,CHDS sJUMF IF WFME BIT TRUE
178 00065 9083220521 LT, MOVR,RZ,DESTT,ERVAR sVARIABLE LENSTH ERASE
179 00067 Q0BEZBCOT2 JCF,,MOVR,R2,DESTH1 MRITE sHRITE

180 0006 QUBB2000T0 P, MOVR,RZ,ILLCMD s ILLEGAL CONMAND

181 000A9 G0BBZ20504 CMDS:  JCT,,MOVR,RZ,DEST7,ERFIX sFIXED LENGTH ERASE
182 000bA IF4 JF,,MOVR,RZ,DEST1L, NFHK sWRITE FILE MARK

187 0006E 2000 MF, MOVR,R2,ILLCND s ILLEGAL COMMAND

188 0004C CMoe:  JCT ,,MOVR,R2,DEGT7, ILLCME sJUMF IF ERASE BIT TRUE
15 0004T T, ,MOVR,R2,DESTY, ILLCME 1 JUME IF WFMK BIT TRUE
182 OGOLE  90BEIBO4E3 kT, MOVR,R2,DESTH1,ROREV sREAD REVERSE (EDIT)
187 000LF QUBRZA0AT2 LT, ,MOVR,R2,DEST10, WRITE sNRITE EDIT(SAME AS WRITE)
185 00070 10BEZ0000 1LLCND: ALUF  ,MOVR,RZ,,SHER :SET HARD ERROR

189 0071 90BEZ04G50 M, MOVR,RZ, TOLEL sDUE TO ILLEGAL COMMAND




£
A\

LINE

191
192
193
194
195
195
197
198
199
200
201
202
203
204
205
20¢
207
208
209
210
211
212
213
214
215
214
27

ADDR

00072
00072
00072
00072
00072
00073
00074
000735
00078
00077
00078
00079
00078
00078

- 0007C

00070
0007E
0007F
o0oeo
00061
00082
00083
00084
00085
00084
00087
00088

TAPE EMULATOR FIRMWARE

D1C4400202
DO8000O1IF2
318E980100
1C88107000
148890000E
108800000C
20800105DC
1080005004
1189004000
J08G07207E
DOBOOOGIFE
1189180000
1CBB10CO00
1608300006
9014064080
040EGOOUOE
1088000000
9080010300
1084005004
918908ASEC
ROB0OTZ0TE
DOBOGOGLFE
91B31D007E

]
]
.
'

i
H
WRITE:

WE1:

VERSION S03 - A0

WRITE CONMAND
WRITES LWD BEFORE RECORD AND COINCIDENT WITH LAST BYTE OF RECORD

ISR
JSR
ALU
RLUF
ALUF
ALUF
iCT
ALUF
ALUF
JCFF
JSR
ALl
ALUF
ALUF
JCFF
ALUF
ALUF
JCT
RLUF
JCTF
JCFF
IS5k
IMF

PAGE

++ JERR R4, ¥AIT]

vy 2, SFREQ

CONST, ,DTOR, R9, H8100
,CA,MOVR ,R1,RLDP
,MENWR, OVR, R9, ,SDE
+ MOVR, R0, SALE , 5N
+++ PARERR,, PERR

vyy RALE R
++JNCR R0, SRFRE
+v+,COUT RRFR@, R
v14+ROC

++INCR R

,CA, MOVR kY, SHS

. RT0E,R3, ,RDE
,,DECE, ,EQUAL RS, $
DATIN,MEMKR, 0708, , ,SOE
+ MOVR R0, SALE , 5K

o+ 1 PARERR, PERR

, HOVE, ,RALE ,R¥

,, INCR,RG, DESTE, SRFRR, WRENT
++4,COUT ,RRFR, W1
vy 1 ALC

+ o INCR, R, HRL

sHAIT B0O US

sGET STROBE FREQUENCY
sLHD CONSTANT

sLOAD HSB ADDR
sLATCH & ENABLE DATA
$SET ALE & WRITE
sPARITY ERROR?

sEND WRITE CYCLE

s INCREMENT LSB

;WAS LSB=FFF 2
sADDRESS CHECK

1 INC HSB

sSET WRITE STROBE
sLDAD MSE ADDR
sDELAY LOOF

sLATCH & ENABLE DATA
sSET ALE & WRITE
$PARITY ERROR?

sEND WRITE CYCLE
sCHECK FOR LWD

sWAS LSB=FFF ?
sADDRESS CHECK

JINC MSE



P

s’

LINE

219
220
738
222
23
224
225
226
227
228
229
230
231
232
233
234
235
238
237
238
239
240
241
242
242
244
245
285
247
248
249
250

o)
252

€7
o

254
235
256
257
258

55
260
26!
262
262
264
263

ADDR

00089
00089
00089
00089
00089
00089
00084
00088
0008C
00080
0008E
0008F
00090
00091
00092
00093
00094
00093
00094
00097
00092
00099
00094
00098
0009¢C
00490
0005E
QU0%F
000E
000E!
00082
00343

00047
00GAE
000RY
0C0RA
OGORE
0COAT
00GAD
000AE
000FF
00087
000EL
00082

TAPE ENULATOR FIRMNARE

DCBB1071F2
108800D00C
1080080000
280E005000
9080080041
108000A000
908001250C
1189080000
90083700935
DOBOCGOLFE
1DBY1BO0CO
1008380000
9014060095
1088001000
1080080000
280£005000
908401A30C
Q0B40A24AB
9(BOOBAAF
1189080000
9008371093
DORGOOOLFE
1089180000
9008300095
10EBORDOO0
1GBOGBEGH00
280E005000
108000A000
10802000
908401035DC
91B90B049S
9080070041
DOBOGOOLFE
9089100041
20BE0RO000
90800BO0AF
IBBE0BO013
16B00BOCGY
1189080000
F0800GTILES
DOBDONOIFE
9RETI0CLES

;
sREAD COMMAND

IF NO LWD IN FIRST BYTE OF RECORD, INCREMENTS POINTER UNTIL
NEXT LWD AMD READS THAT RECORD.

)
H
3
RDFWD: JSRF
RALUF

ALU
ALUF

JCF
ALUF

JCTF

ALy

JCF

ISR

ALL

ALY

RDF2:  JCF
ALUF

ALU
ALUF

ICTF
JCTF

JCTF

ALY

JCFF

J5R

ALl

JHF

RDFS:  ALUF
ALy

ALUF

ALUF

ALUF

hinj

hint

JCF

5K

JHF

RDFE4: ALU
JCF

ALL

ALU

RDFES: AL
JCFF

5K

JHF

VERSION 503 - A0

,CA,MOVR R1,RLDP SFRER
,MOVR, RO, SALE

MEMRD, DOUT,DTOR, ,RALE
+11,DESTB,RDFS
vs+,SRFRE

+++,PARERR ,RRFRQ, PERK
,, INCR, RO
,,RT08,R3,C0UT,RDF2
y11,R0C

,CA, INCR R

,,RT02,R3

,,DECR, ,EQUAL, $

, \MOVR RO, SALE

MENRD,DOUT,DTOR, ,RALE
,,M0Va, ,PARERR, SRFR, PERR
,,M0Va, ,DEST10,RRFRE,RDFEA
vy 1, DEST8, SRS, ROFES

,,INCR RO
,,RT08,R3,C0UT, RS, REF2
11y ROC

,CA, INCR R

. RT08,R3,ROF2

, MOVR, R0 SALE

MEMRT,DOUT,DT0R, RALE
vs+,SRFRE

+s+,RRERE

, MOV, , PARERF, PERK
+» INCR K0, DESTB, RDF2
s44,L0UT,RDFS

!Ol!ADC

,C#, INCR,RI,RDFS
MEMRD, ,MOVD
v++,DEST1L,RDFES
CONST,DOLT, HOVD, HEO13
11139RS

v, INCR, RO
vs+,L0UT RRS, RDENT
1111RDC

,CA, INCR,R1,RDEND

PAGE

s6ET STROBE FREBUENCY
sLOAD LSB ADDR

)

sREAD DATA OUT
;JUNP IF NO LWD
sREFRESH
sPARITY ERROR?
s INCRENENT LSB
sWAS LSB=FFF ?
sADORESS CHECK
s INC MSB
sDELAY VALUE
:DELAY LOOF
;LOAD LSB ADDR

’

sREAD DATA OUT
sPARITY ERROR?
sCHECK FMK
sCHECK LND

s INCRENENT LSB
:LSB=FFF 2
sADDRESS CHECK
s INC MS3
sCONTINUE
:LDAD LSE ADIR

<RERD DATA OUT
s REFRESH

b

sPARITY ERROR?
sCHECK LWD
{HAS LSB=FFF 2
sADDRESS CHECK
s INC MSB

1

1JUKF IF PE
sEOF CODE (NRI)
sREAD STROBE

s INCREMENT LSE
sHAS LSB=FFF 2
sADDRESS CHECK
s INC MSB



LINE

267
268
269
270
21
272
273
274
275
276
271
278
219
260
281
282
283
284
283
26¢
287
288
289
290
291
292
293
294
298
29
297
258
299
300
301
302
303
Jo4
308
304
307
308
306
310
3
312
i3
314
315
31
7
318
319

ADDR

00083
00083
000B3
00083
000B3
00083
00083
00084
000B3
000B¢
00087
00088
00089
000BA
000BB
000BC
00CED
000BE
00QEF
000C0
000C!
000C2
000C3
0004
000C3
000Ce
000C7
oo0ce
000%%
000C4
0o0CH
0ooce
000CL
000LE
000CF
00000
00001
00002
06003

000C4
00005
000D
000L7
¢00DS
004D
00004
00ULE
000DC
00000
000DE
0CGODF
000E0
000EL

TAPE EMULATOR FIRMNARE

1088080000
9C8B1400B7
90800605DB
1078180000
1198080000
1088000000
1080080000
280E005000
9084080008
90BNOARAES
908801930C
90881620C3
9080061002
908G0CO0C2
Q0800001E3
1098180000
D19BOGOLIF2
9014060004
1088000000
108000100¢
2B0EQ0OS000
Q0B4CRASED
90BI0RZAEY
90B001930C
119808600
900B3714C4
10BE 180000
G080060404
JoeatBOOCC
9080150002
1080004004
1098180000
R0083000C4
90800C04L7
1098180000
90083000C4
9169G001ES
1088000000
10800E0000
2B0E093000
10BO0GAND0
1084002000
90B40A04EY
90840804BC
9080010SDC
1198080000
9088170418

DREV:

RDRO:
RDR1:

RDRE:

RDK7:
RDR3s
RDRZ:

RDR4:

RREND:

RRIEND:
RDRS:

VERSION 503 - A0

READ REVERSE
CHECKS TO MAKE SURE POINTER NOT AT LDP BEFORE DECREMENTING POINTER.

PAEE

IF ND LMD IN FIRST BYTE READ, DECRENENTS POINTER UNTIL NEXT LWD
AND REVERSE READS THE RECORD.

ALU
ICF
iCT
ALU
ALU
ALUF
ALU
ALUF
JCF
JCTF
JCTF
JCFF
JCFF
JCF
INF
ALY
JSK
JCF
ALUF
ALUF
ALUF
JCTF
JCTF
JCTF
ALY
JCTF
ALU
ic1
AL
ICF
ALUF
ALY
NP
aC1
ALY
INF
INF
ALUF
ALl
ALUF
ALUF
ALUF
JCT
i
IC7
ALY
4T

, MOVR, RO

,CA,MOVR, R1,EGUAL , RDRO
v+ +4EBUAL ,BERR

,CA, DECR,R1

+ DECR, RO
,,MOVR, RO, SALE

MEMRD , DOUT,DT0R, ,RALE
,,M0vg, ,DESTE, RORS
+++,DEST10,SRFRR RRAEND

, MOVR RO, PARERR SRS , PERF:
»MOVR,R1,EQUAL , RRFR@, RER3

+++,EBUAL KRS, RDR7
+++,ENBEOT,,ROR?
+++,ROEND

,CA,DECR,R1

, DECR, RO, SFRER
,,DECE, ,EQUAL, $

, ,MOVR RO, SALE
v111RRS

MENRD ,DOUT,DTOG, ,RALE

,,Mave, , DESTE, SRFRE, RDENT

vy 5 DESTL0, RRFRE, RRAEND
o+ +,PARERR SRS, PERR

+ DECR RO
,,K108,R3,COUT, RS, RDRZ
, MOVR,R1

v++,EQUAL ,RREND

CONST, ,DXR,RY, HEOUC
+11,EBUAL,RDR4

111y REDT

,CA,DECR, R
,,RT08,R3,RDR2

v+ 5 ,ENEEDT RRLEND
,CA,DECR,Ri
,,RT02,R3,ROR2

, INCR RO, RDEND

, MOVR R0, SALE

MEMRD,DOUT, DTOG, ,RALE
14, SRFRE

,,M0V8, ,RRFRE
+,MOV@, , DEST10,RRAEND
,,M0va, ,DESTS, RDRS
+1++PARERR, PERR
+,DECR RO

» MOVR,RY, COUT,RDRS

;L8B=0 ?

;IF NOT, START RD REV
s IF MSB=0 BOTD BOT ERRDR
s DECRENENT MSB

s DECREMENT LSB

sLOAD LSB ADDRESS

1)

sREAD DATA QUT

:JUNP IF NO LND
sCHECK FILEMARK
sPARITY ERROR?

s IF LSB(O0, KEEP READING
+IF MSB(30, KEEP READING
sCHECK ENBEOT SW

sEND REAL

sDEC MSB

s6ET STROBE FREGUENCY
sDELAY LOOP

;LDAD LSE ADIR

sRESET READ STROBE
sREAD DATA OUT

sCHECK. LWD

sCHECK FILENARY
sPARITY ERROR?

s DECREMENT LSE

sWAS LSB=0 7

sNSE=07

sIF YES, GOTG RREND
sMSB=L 7

+1F NOT, JUMF

sELSE, RESET ECT

sDEC MSE

s CONT INUE

sCHECK EOT DISRBLE SN
: DECREMENT NSE
sCONTINGE

s INCREMEKT LSE

;LOAD LSE ADDR

]

sREAD DATA OUT
sREFRESH

sCHECK FILEMARK
sCHECK LND
sPARITY ERROR?
sDECREMENT LSE
sWAS LSB=0 7



LINE

320
~ 3
322
323
324
325
32
327
328
329
330
331
332
333
334
335
336
337

-’

Vi
N

ADDR

000E2
000E3
000E4
000ES
000ES
000E7
000EB
000E?
000EA
000EB
000EC
000ED
OO0OEE
000EF
Q00F(
000FL
000F2
000F3

TAPE EMULATOR FIRMMARE

90800604E7
J0EA1B00CC
90B00SOOES
1080006000
9098100008
90850C00F3
918900F 1E3
208£002000
90BGOBOOED
JB8E0BO01T
1080080009
1198002000
90681715E3
90BOGL04ET
J0EA1BOOOC
9OE00600F3
1086056000
919E1000B8

RDRé:

RRSEND:

RRAEND:

RRAEND:

RR7END:

VERSION 503 - RO

JcT
ALl
+CF
ALUF
NP
3JCF
INFF
ALUF
JCF
ALY
ALY
ALUF
ICTF
40T
ALU
JCF
ALUF
JHF

+++ EQUAL ,RRSEND
CONST, ,DXR,R1, HB00C
+14,EQUAL ,RDRS
y11yREQT
,CA,DECR Rt ,RDRS
+9+,ENBEDT ,RRTEND

++ INCR, R0, SLOP ,RDEND
NEMRD, ,MOVD, ,RRFRE
+++,DEST11, RRAEND
CONST,DOUT, MOVD, ,HE013
!!!‘SRS
,,DECR RO, RRFRR

, HOVR,R1,COUT, RS, RDENT
v+ +,EGUAL, RRIENT
CONST, DR, R1, HAOOC
s+, EQUAL ,RRZENE

s 44 REOT

., DECR,R1, ROR{

PAGE

9

$MSB=0 ?

31MSB=C ?

3 IF NOT, JUME

3ELSE, RESET EOT

3DEC MSB

;CHECK EOT DISABLE SM
sDECREMENT LSB

1]

$JUNP IF PE

;EOF ‘CODE (NRI)

+READ STROBE

s DECREMENT LSB

sWAS LSB=0 ?

1#58=0 ?

$HSB=C ?

s1F NOT, JUMP

+ELSE, RESET EOT
+DECREMENT MSB & COKTINUE



LINE

339
e 340
| &“ 1 3
T W
1 343
\ k17
} 345
; 346
| 347
‘ 348

349

350

351

352

353

354

355
‘ 358
| 357
f 358
359
360
361
342
363
b4
365
3tk
367
348
369
370
N
312
373
374
375
376
» 377
E 378
i 379
38¢
381
382
383
384
385
385
387
388
389

ADDR

000F4
000F4
000F4
000F4
000F3
000F&
000F7
000F8
000F9
000FA
000FB
000FC
000FD
000FE
000FF
00100
00101
00102
00103
00104
00104
0c104
06104
00103
00106
00167
00108
00109
00104
00105
0010C
00100
0010E
0010F
00114
00111
00112
00113
00114
00113
00116
00117
Qo118
00119
00114
¢o11B
oel1c
00110
0011E
0011F
00120

TAPE EMULATOR FIRMMARE

-e we

%-0

1C88107000
J40E080100
188400000E
1o8800n00C
1080080000
1080003004
1189080000
90800700FE
D0BOOCOLFB
1089180000
J40E080300
188400000E
108800D00C
1080080000
1080005004
91890001EC

MK

WFNL:

VERSION S03 - AO

WRITE FILEMARK

ALUF
ALU
ALUF
ALUF
ALU
ALUF
ALY
JCF
ISR
ALY
ALY
ALUF
ALUF
ALY
ALUF
JINFE

PAGE

,CA,NOVR,R1,RLDP

CONST, MEMNR, DTG, ,H4100
,DOUT, MOVE, , ,SDE
+MOVR RO, SALE W

vy++RALE R

+, INCR, R0

+94,COUT  NFRE

1111R0C

,CA, INCR, R

CONST, MEMNR , DTOR, , H#500
,DOUT, MOva, , , SDE
,MOVR, RO, SALE, ¥

vy RALE,RH
++ INCR, RO, , HRENT

3
;FIXED LENGTH ERASE (3.75 INCHES)

]
1CBB107000 ERFIX:
208E080000
914680100
300A080BER
918457010
11895680000
1008650000 ERF:
1000160000
914600114
1189686000
3008084770
9184570111
1189689000
1008680500
1000185600
1184580200
14CA00000E
108800DOCC
1080080500
1080005004
118900A004
900857211C
DOBUCLOIFE
1089183000
1051656060
9008650114
1091180000
9080050 14
90B00G0LEF

ERF1:

ERF3:

ERF2:

ERF3:

ALUF
ALY
JCF
ALy
JCF
ALy
ALY
ALY
JNF
ALU
ALl
ICF
ALY
ALY
ALU
ALU
ALUF
ALUF
LU
ALUF
ALUF
JCFF
ISR
ALU
pLU
JCF
ALU
JCF
JnF

,Ch, MOVR,R1,RLDP
MENET, MOV

+, [ERR, R6 DESTIT, ERF1
CONST, ,DPRE, kG, HEBEE
. BTOR, RS, COUT, ERF
oy INCR,Ré

, FT08,Rs

 EPREL R

, BTOR R6  ERF2
 INCR,Ré

CONET, ,DFRG, RO, HATTO
,,6TOR, RS, COUT  ERF3
+, INCR, RS

+ K108, Rb

, BFFE, R

,,BTCR,R6

NEMKE, TERD, , SDE

, MIVR RO, SALE, ¥

v+ (RALE RH

++ INCR, RO, SRFRE, RDE

, RT0E, RS, COUT ,RRFRE, ERFS
11y ADC

(A, INCR, RS

848 RO .

1 FT08, Kb, EBUAL ,ERF2
R

v+ 1EQUAL  ERF2

sy 1 NTEND

10

sLOAD NSB ADDR

sSET LMD

sFILENARK TO CONTROLLER
;LOAD LSB ADDR

’

sRESET NRITE & ALE

s INCREMENT LSB

;HAS LSB=0?

sADDRESS CHECK

sLOAD NSE ADDR

sSET FILENARK & LND
sFILEMARK T0 CONTROLLER
sLOAD LSE ADDR

y
sRESET WRITE & ALE
s INCRENENT LSE

sLOAD MSE ADDR

sNRZ OF PE ?

s JUNF IF PE

s IF NRZ, ER& LSB=BBEK
:NO MSE INC IF MO CARRY
{INC ER MSB

JERA MSE

tERA MCE + MSE AR

1ERA MSE INTO Ré

sPUT 1 INTO ERK MSB

+1F FE, ERA LSB=T70H
sND MSE INC IF NO CARRY
s INC ER& MSB

sERA M5B

sERA SE + NSB ADR

sERA SB INTO Ré
11EROES INTO RAM

sLOAD LSE ADDR

sRESET WRITE & ALE

s INC LSE

sNAS LSB=FFF ?
sADCRESS CHECK

s INC MSB ADR

{ADF LSB=ER L5B?

;1F NOT, KEEP ERASING
tADR MSB=EKA NSB?

+IF NOT, KEEP ERASING
1END ERASE



LINE  ADDR  TAPE ENULATOR FIRMMARE  VERSION S03 - A0 PAGE

391 00121 ; :

392 00121 ;VARIABLE LENGTH ERASE

393 00121 ; TERD LENSTH ERASE ERASES 190H BYTES,

394 00121 ERASE LENGTH ) 0 ERASES MAXIMUM OF 2000H BYTES.

395 00121

39 00121 DICA407202 JSRF,,TERR,R4,RLDP,WAITI sNATT 80O US

397 00122 DICATO0IF2 ISR ,,IERR,R7,SFREG s6ET STROBE FREQUENCY
398 00123 1CBB10C000 ALUF ,CA,MOVR,R1,SHS sSET WRITE STROBE
399 00124 11C4AB0000 AU ,,ZERR,RI0 i

400 00125 1080004000 ALUF ., RHS ;

401 00126 14C400000€ ALUF  ,MEMWR,ZERD,,,SDE s1EROES INTO WR LATCH
402 00127 108800DOOC ALUF ,,MOVR,RO,GALE,SW sTERDES INTO RAN

403 00128 1080080000 ALY :

104 00129 00BE00S004 ALUF  DATIN,,MOVD, ,RALE,RW sRESET WRITE & ALE
K05 00124 918908A530 JCTF,,INCR,RC,DESTE, SRFRE, ERVS sCHECK FOR LWD

106 00125 90B007212E JFF,,,,COUT,RRFRE,ERVI sHAS LSB=FFF 2

407 0012C DOBOOOOIFB IE A0 sADDRESS CHECK

408 00120 1189180000 AU, INCR,RI s INCRENENT MSB

409 0012E  1C8BL0C000 ALUF  ,CA,MOVR,R1,SHS sSET WRITE STROBE
410 0012F 1008307006 ALUF ,,RT02,R3,RLDP,RDE sLOAD SB ADDR

{00130 9014064130 JUFF -, ,DECE, ,EQUAL RS, $ sDELAY LOCF

412 00131 14C400000F ALUF ,MEMWR,ZERC,,,S0E s1EROES INTD MR LATCK
413 00132 108800DOOC ALUF  ,,MOVR,RO,SALE,SW s TEROES INTO RAM

414 00133 1080080000 ALU ;

415 00134 OOBEQOS004 ALUF  DATIN,,MOVE, ,RALE,RN sRESET WRITE & ALE
Mb 00135 91B90BASE ILTF,,INCR,RO,DESTE,SRFRR,NREND  ;CHECK FOR LMD

417 00136 90B00TZL2E JCFF,,,,C0UT,RRFRR, ERVY sNAS LSB=FFF 2

418 00137 DOBOOOULFE IR ,,,ALC :ADIRESS CHECK

419 00138 30EATBO0OL LU CONST,,DIf,R7,H8001 ;SECONG TIME THRU LOOP?
420 00139 908005053C nT,,, EBALERVZ +IF YES, STOF ERASING
420 00138 1189780000 AU INCELRT s INCRENENT COUNT

422 00138 916910012E IME -, INCRLRI,ERY L INC %SB

423 COL3C 91B91CO1EF ERV2:  INF ., INCR,R{,WTEND s INCREMENT NSE & JWF
424 00130 30EATBOLS0 ERVS: ALU  CONST,,DiR,R7,H§190 1405 TINES?

125 0013E 908006054 LT, EBUAL,ERVS +IF YES, STOP ERASING
426 OGI3F 1189760000 AU, INCR,RT + INCREMERT COUNT

4§27 00140 1CBBLOCO00 ERVA:  BLUF  |CA,MOVR,RY,GKS sSET WRITE STROBE

428 00141 100830000 ALUF  ,,RTOE,RS,ROE sLOAD MCE ADDR

120 00142 9014044147 JCFF,,DECA, ,EQUAL RN § sDELAY LOOP

430 00143 1488R0000E ALUF  MENWE MOVE.R10,,5DE sRIG INTC WR LATCH
31 00144 108300D0OC ALUF , MGVF,RC,SALE,SW sRI0INTO RAK

432 00145 10BO0BO0OY ALY :

33 00146 1088645004 ALUF ,,MOVR,R10,RALE, R sRESET WRITE & ALE
436 0147 S0BDOBRSEF ICTF,,,,DESTE, SRFRE, NTEND 1CHECK FOR LWD

835 00148 1185080000 AU, INCR,RC s INCRENENT LSB

36 00149 9080072130 ICFF ., ,,C0UT, RRFRE,ERVS 1WAS LSB=FFF 7

437 00144 DOBOOUCIFE ISRy, R0 sADDRESS CHECK

438 00148 9189100130 M, INCR,RI,ERYS SINC MSB

439 00140 31EA80100 ERV3: ALU  CONST,,DTOR,Ri0,HEL00 sSET LND

B0 00140 90BICO0140 M, ERVE 1ONE LAST TINE



LINE

M2
a3
M
Ms
M
w
Mg
e
450
151
52
453
454
455

5
57

56
59
480
A4
42
43
444
s
4kt
47
448
49
87
47

72
473
4
475
47
77
478
475
480
48
462
Ty

ADDR

0014E
0014E
0014€
0014E
0014E
0014E
0014F
00150
001351
00152
00153
00154
00153
00156
00157
00136
001359
00134
00135B
0015C
00130
0013E
0015F
00160
00161
00162
00163
00164
06163
00156
00167
00168
00169
00154
0016E
0c1eC
00150
0G16E
0016F
oeire
06171

00172

TAPE EMULATOR FIRMWARE

1088107000
1088000000
1080080000
280E005000
108400A000
90800125DC
1084080000
9189080163
9080070139
DOBOOOCIFB
1087180000
1088000000
1080082000
2B0E005000
1084G0RD0Q
908001230C
1084080000
9189080SEC
90BOCTOLSS
DOBOOCOLFE
9DBTIGGIES
108800000

9081070443
DUBUOGGLFE
90BY100163
906070174
DOBOGA0LFE

QUBLOCILEE

; :
3sSPACE FORWARD

}
}
5

PFND:

SPF2:

SPF4:
SPFEND:

SPFE:

VERSION 503 - A0

IF NO LMD WITH FIRST BYTE, SKIP TO NEXT LWD AND SPACE TD THE
END OF THAT RECORD.

ALUF
ALUF
ALY
ALUF
ALUF
JCTF
ALY
JCF
JCF
JSR
ALY
ALUF
ALY
ALUF
ALUF
JCTF
ALY
ICT
J4CF
JSR
JnF
ALUF
ALU
ALUF
ALUF
ALLF
ICT
ALY
ICT
JCF
J5R
JNF
JCF
ISk
ALY
ALUF
JMFF

,CA,MOVR Rt ,RLDP
,,MOVR, RO, SALE

MEMRD, DOUT,DTOR, ,RALE
. MOVR, SRFRE
1+, PARERR ,RRERE, PERR
,,HOVE

++ INCR, RO, DESTS, SPF5
v+ 1, C0UT, 5PF2

1111R0C

,CA, INCR ,R1
,,MOVR, RO, SALE

MEMRD, DOUT, DTG, ,RALE
,,M0Va, ,SRFRA
++++PARERR , RRFRA, PERK
, MOVE

++ INCR R0, DESTB, WREND
v+ 4, C0UT, SFF2

v11,ADC

,CA, INCRR1,5PF2

, MOVR, RO, SALE

MEXRD,DOUT,BT0E, RALE
v+ 1 SRFRE
,,MOVE, , RRFRE

vy + yPARERR PERR

, MOVE

o, INCR, RO, DESTE, 5PF2
vy 9+ COUT, SPES
y19sREC

,C, INCR, K1 SPFS

vy +,0OUT,SPFB
1111ADC

,CA, INCR, R

vy RBSY

vy 1o RRESY, 1DLEY

sLOAD MSE ADDR
sLOAD LSB ADDR
'

sREAD DATA

s REFRESH
sPARITY ERROR?
)

sJUNF IF NO LWD
sLSB=FFF 2
sADDRESS CHECK
s INC MSB

sLOAD LSE ADDR
1

sREAD DATA
+REFRESH
sPARITY ERKOR?
y

sCHECK LND
sLSE=FFF 7
sADORESS CHECK
+INC MSE & CONTINUE
sLOAD LSE ADDR

]

sREAD DATS
tREFRESH

Y

sPARITY ERROR?
’

sCHECK LND
sLSB=FFF 7

s ADDRESS CHECK
s INC MSE
sLSB=FFF 2
sADDRESS CHECK
s INC NSE
sRESET FBSY
sEND SPACE FWD



—_—
-

)

LINE

485
484
487
488
489
490
491
492
493
49
493
49
497
498
499
300
a0t
302
303
304
508
306
07
508
309
310
St
512
313
314
313
itb
7
518
319
320
521
522
323
324
525
328

£27
Lt

e oen o

ra3 o3

- O

fi

wen o n LN cn N
Cad € Ot M A
(3 P SN

RADDR

00173
00173
00173
00173
00173
00173
00173
00174
00175
00176
00177
oet7e
00179
00174
00178
0017C
00170
0017€
0017F
poige
00181
ooiez
00183
00184
00183
00184
0cie?
o188
00ige
0G1EA
00188
001572
00180
0018E
ociss
0019
0019t
00192
00193
06194
00198
0419
00197
¢oi9t
00199
00194
0019k
00t9t
00190
001%E
0GL9F

TAPE EMULATOR FIRMMARE

1088080000
§C8B140177
9080060308
1098180000
1198080000
108800D0OY0
1080080000
280EC05000
908401A5DC
1084002000
919608018F
9088160183
9080060182
go8o0Ce182
91B900F {EF
109818¢000
119B0BOCOC
108800DO00
10800800090
280E003000
90800BA3SE
1080002004
B0EH0105DC
1198080240
J0681705€4
908004018E
J0800COESF
FoeE10C1E4
10B8EID000
108008000
2BOE00S000
1080004000
10BOOOZE00
Y0BHO10SDC
10840BONLE

9080040154
90EGOCOSFF
J0ERIBOGLC
§0B0050190
1080006000
9n9B10CLBF
90800021EF
318900F {EF

H
$SPACE REVERSE

CHECKS TO MAXE SURE POINTER NOT AT LDP BEFORE DECREMENTINE POINTER.
IF NO LWD IN FIRST BYTE READ, DECREMENTS POINTER UNTIL NEXT LWD
AND REVERSE SPACES THROUGH THAT RECORD.

3
i
i
)
SPREV: ALY
ICF

hini

ALy

SPRO: AL
SPRi:  ALUF
ALY
ALUF

JCTF
ALUF

JCF

ICF

JCF

iCF
IHFF

SPRiC: - ALU
SPR3: AW
SPRZ:  ALUF
ALU
ALUF

JICTF

RLUF

€7

ALL

I07

JCF

37

SFF3: - INF
§PR3: ALUF
ALY

ALUF

ALLF

ALUF

L7

ALU

01

17

JCF

307

SPR4: - ALY
JCF
ALUF

SPRE:  JHF
SRSEND: JMFF
SPRil: - JMFF

VERSION 503 - A0

,HOVR, RO
,CA,MOVR,R1,ERUAL , SPRO
v+ +,ERUAL , BERR

,CA, DECR, R

. DECR, RO

, VR, RO, SALE

MEMKD,DOUT, DTOQ, ,RALE

, M0VR, ,PARERR, SRFRR, PERR

MOV, , RRFRY

, DECR, R0, DESTB, SPRS
,MOVR,R1,EQUAL ,5PR3
vs+,EBUAL SPR10

v+ 4 ENBEDT, SPR10

+» INCR,RC, 5LDP ,HTEND
,CA,DECR,R!

. DECR, RO

, MGVE,RC, SALE

MEMRD,DOUT,DTOE, ,RALE
v15:,DEST8, SRFRE, SREEND
11 RRFRE

y vy PARERR PERR

+4 DECRRE:

s MOVR,RL,COUT,SPRZ
111, EBUAL  SFRS
vy1,ENBEDT,SPRIY
,C#,DECR,RL,SPRZ
 MOVRRG,SALE

MERRT ,DOUT,DTOE, ,RALE
v1+ 1 SRERE

o1+ JRRFRE

v+ 1 1PARERE , PERR
,,HOVE
,+DECR R0, DESTE, SFR2
, MOVR,R1,C0UT, SPRS
»1 9, EQUAL, SPRE

vy (ENBEDT SPRIT
CONST, , DXR, R, HEOOC
vy 2o EGUAL  SPRE
vy1oFEDT
,CA,DECR,R1,5PRS

vy 1 REFRE, NTEND
+»INCR, RO, SLOF  HTEND

1L5B=0 ?

s1F NOT, START SP REV
+1F NSB=0 6070 S0T ERROR
s DECRENENT MSB

s DECREMENT LSE

sLOAD LSB ADDRESS

y
sREAD DATA OUT
sPARITY ERROR?

b4

3 JUMP IF NG LWD

3IF LSB NIT 0, KEEP READING
s MSB=0 ?

;CHECK. ENEEST SM

3SET BOT & END

3DEC HSE

sDECREMENT LSB

+LOAD LSE ADDR

H

sREAG DATA OUT
s CHECE, LKD

H

sPARITY ERROR
s DECRENENT LGE
tHAS L§B=0 7
1MGE=) 7

s CHECK ENBZGT SH
$DEC NSE

1LOAD LSE ADIR

READ DATA CUT
EFRESH

a5 wn W wa e

:CHECK ENBEOT S
sH5B=C 7

sIF NOT, JUMP
sELSE, RESET EQT
<DEC NS

sRESET REFRESH REQ
1SET BOT & END






