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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 is 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 up 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 D
OFF OFF 32 sectors per track 7 T
OFF ON 64 sectors per track/Tiy msenirerdiod
ON OFF 35 sectors per track (last sector long)
ON ON Not Used LA T g, Lttt
'S 3 MBs Switch
Sann.
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 Dbits 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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THEORY 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. RP1l, 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.

JB8 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 92 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 1is 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 18 MS one-ghot 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. If
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 18 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 decoded 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 Dbit 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.

503 - Tape and Disk Emulator Part A Disk Emulator Page 6



LN

\, /
TN

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 1is 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 @, Transport Address 1l

These 3 switches allow the tape drive address to be in the range 0-7
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 be 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.

188KB, 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 tape emulator as follows

Diagnostic Fail
This red LED is lit 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
1S374 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 2981 source bus.

The 1logic 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 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 |use
with the next cycle. This PAL also controls the flag enable signal for
flag instructions.

The three 2911 ICs generate a 1@ bit microcode address. The direct
inputs to the multiplexor within the 2911ls 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 40 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 8-9

Bit 24 2901 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
2@0MHz 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~locaded by the firmware into the LS174 IC at 4A
and the other 12 bits are loaded directly.

The two S280 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 SP3 Master Diskette contains the following files : -

SP3P1.SCH - S@3P1@.SCH
These files are the PCAD schematic files for each of the 18 pages.

S@3P1.PLT - SO3P1l@.PLT

These files are the PCAD plot files for each of the 19 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.

SO3A.REW

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

SJ3.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 19
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.

S83_2EAO.PAL, SO3_2KAQ.PAL, S@3_2VAQ.PAL, SO3_2WAQ.PAL
These files are the PALASM source files for the 4 PALs.

S23_2EAQ.PIN, S03_2KAQ.PIN, SO3_2VAQ.PIN, S@3_ 2WAQ.PIN
These files are the pin files generated by PALASM for the 4 PALs.

SGB_ZEAB.JED, S@3 2KAQ.JED, S03 2VAO.JED, SO3 2WAQ.JED
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.

S@3_2XA0.PLE, SO3 6ZAD.PLE

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

SO3_2XAQ.HEX, S@3 6ZA0.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 PDP1l1.



SP3TAQ.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
PDP11.

S@3TAD.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
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(Material list created from S03.CMP and SP3.WRL)
(S@3.BOM created )
(Date: 12-18-1986

Time 18:43:97)
Upper Assembly

2 1192013 2KX4PRM;27S185 2X;62

5 119000817 1KX8PRM; 275281 3K;3L;3M;3N; 3P
3 11900019 l6L8;16L8 2E;2V; 2W

1 1190036 16R6;16R6 2K

28 11000659

256KDRM; 150NS

4V;4W;:4X;4Y;5D;5E;

5F;5G;5V;5W;5X;5Y;
6D;6E;6F;6G;6V;6W;
6X;6Y;7D;7E;7F; 7G;

1 3500001
Lower Assembly

JUMPER2; .1"

IV; IW; 7X; 7Y
wl

3 1000008 7416; 7416 1G;1H; 1K

1 1900018 74139;74S139 4J

2 10000632 74251;74S251 5K; 6K

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

2 1000043 74082;74L502 2AA;5J

2 1000044 7404 ;74LS04 5H; 6N

1 1000046 7408; 741508 33

1 1000048 7411;74LS11 3Y

1 1000850 7432;74LS32 oM

3 190000852 7474;74LS74 3A;3AA; 3W

6 1000060 74174;74LS174 2G;2H;2U;4A;4K;4M
4 1000064 74240;74LS249 1B;1D;1E;7J
2 1900065 74244;74LS244 4N; 7T

1 1000067 74253;74LS253 3T

3 1000068 74257;74LS257 20;47;5%2

1 1000069 74273;74LS273 4L

2 1000073 74373;74LS373 5C;e6cC

6 1006C74 74374;74LS374 2B;2C;2D;3H;5A;6A
2 10000676 74393;74LS393 5AA; 6AA

5 1000082 3450; 3450 1BB;1U;1W;1Y;12
3 1000083 3453; 3453 2T;2Y; 22

2 1000887 74259;74LS259 5N; 5P

1 1000099 26S02; 26502 3BB

1 1000094 74113;74S113 5L

3 10001¢4 74280; 745289 1A;5B;6B

2 10006113 2952;2952 50;6U

2 1000128 74299;74F299 S5T;6T

1 18806129 7421;74H21 5BB

2 1000133 7485;74s85 2F; 3X

1 1002138 7474;74F74 3U

1 1806139 7408 ; 74F08 4S

2 1002143 7438;7438 1J3;2J

2 1000147 74174;74F174 2S;4T

1 12008152 7404;74F 04 4U

2 10008153 7402;74F02 4R;5S

1 10008160 74273;74F273 4p

1 1000162 74163;74AS163 3V

1 10006163 190192;10192 1p

1 10008165 18125;10125 1s

1 1000169 10124;10124 2R

1 1008173 4500;4500 3B

3 1100004 2911;2911A 2L;2M; 2N

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

4 1300063 DIODE;1N914 CR1;CR2;CR3;CR4
2 14006009 RES; 479 R3;R4

1 14008011 RES; 1K R9
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1400017
1400019
1400020
1500011
15000613

1500022
1500824
1500039
1500240
1600003

1600004

1700003
1700011
1800001
18006085
18008006
19000206
3160001

31000082
3100003
3100006
3200001
3200003
3200010
3200033
3500002

RES; 10K
RES; 20K
RES ;33K
9RSIP; 1K
4RS1IP;479

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

SSIDELED;GREEN

OSC; 25.00MHZ
0OSC;29.00MHZ
CAPTANTR;1.0UF
CAPTANTR;6.8UF
CAPTANTA; 18UF
CAPDIP; .01UF
256KDRM; 150NS

2KX4PRM; 275185
16L8;16L8
1KX8PRM; 275281
26PHDR; 5002
60PHDR; 5202
20PHDR; 6002
CONNG6;
JUMPER2; .1"

R5

R1;R2

R6

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

RP6;RP7

RP1;RP2;RP3;RP4;RP5

1C;1F
DS19@;DS11:;DsS14;DS15;DS3;DS4;
DS5;DS6
DS1;DS12;DS13;DS16;DS2;DS7;
DS8;DSs©°

3R

5R

C4;C5

C3;C7

Cl:;C2
C70;C74;Cc[71-73];c[8-69]
4V;4W;4X;4Y;5D;5E;
5F;5G;5V;5W;5X;5Y;
6D;06E;6F;6G;6V;6W;
6X;6Y;7D;7E;7F;7G;
TV:TW; 7X: 7Y

2X;62

2E;2V;2W; 2K

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

J2:;37:;38
Jl

J6

J5
wi[1l-2]



(Netlist created from S@3.CMP and S83.WRL)
(S@3.TEL created )

(Date: 12-18-1986
$PACKAGES
174LS00; 3s
174F02; 4R
174LS8092; 2AA
1 74F04; 4U
174L504; 5H
174F@8; 4s
174L808; 3J
174L811; 3y
17416; 1G
174H21; 5BB
174L832; 6M
17438; 1J
174F74; 3U
174LS74; 3A
174885; 2F
174S113; 5L
1745139; 4J
174AS163; 3v
174F174; 2S
174L8174; 2G
174LS240; 1B
1741LS244; 4N
1745251; 5K
174L8253; 3T
174LS257; 2A
174L8259; 5N
174F273; 4p
174L5273; 4L
1745280; 1A
174F299; 5T
174L8373; 5C
174LS8374; 2B
174LS393; S5AA
12901; 3C
12911; 2L
12952; 5U
13450; 1BB
13453; 2T
14500; 3B
110124; 2R
1190125; 1s
110192; 1P
! 256KDRAM; 4V
1 2506KDRAM; 5V
| 256KDRAM; 6V
1256KDRAM; 7V
| 60PHDR5202;

| 5@PECON/108;

! 26 PHDR5002;
126S502; 3BB
| 20PHDR6022;
116L8; 2E
116R6; 2K
115RDIP; RP1
114RNDIP; 1C
19RS1IP; RP19
19RSIP; RP23

32
58

53

6N

1H

2J

3AA
3X

4T
2H
1D
7T
6K

4z
5P

5B
6T
6C
2C
6AA
3E
2M
6U
1U
2Y

4w
5W
ew
W
Jl
J3
J2

Jé
2V

RP2
1F
RP20
RP24

Time 18:42:25)

4AA

1K

3w

2U
1E

52

6B

2D

3F
2N

1w
2Z

4X
5X
6Xx
7X
J4
J7
2W
RP3

RP26

4A
73

3H

1y

4Y
5Y
6Y
7Y

J8

RP4

4K

5A

12

5D
6D
7D

RP5

aM
62

5E 5F 5G
6E 6F 6G
7E 7F 7G



I9RSIP; RP6 RP7

14RS1IP; RP16 RP1l1

14RSIP; RP18 RP25

1 2KX4PRM; 2X 62

11KX8PRMS; 3K 3L

ICAPDIP; Cc79 C74

ICAPEL/758; Cl c2

ICAPEL/125; C4 C5

ICAPEL/125; C3 c7

ICONNG6; J5

1DIO503; CR1 CR2

IJUMPER2/188; wl

10S8C; 5R

10sC; 3R

IRES; R5

IRES; RO

IRES; R1 R2

I|RES; R6

IRES; R3 R4

ISSIDELED; Dsl DS12

ISSIDELED; DS1@ Dsll

SNETS

OPENCBL+; J1.27 RP2.3

INDEXB+ ; J2.22 RP5.13

DUMMY+ ; RP5.14 1P.3

DUMMY- ; RP5.4 1P.4

RESET* ; CR1l.2 c3.1
3v.1

GND : J2.1 J2.7
J2.21 J2.24
Cl.2 c2.1
J8.19 RP1.16
J5.3 C74.1
2R.11 2X.10
5AA.2 6AA.12
3T.13 3T.12
55.6 62.10
J3.9 J3.11
J3.21 J3.23
J3.33 J3.35
J3.45 J3.47
J4.11 J4.13
J4.23 J4.25
J4.35 J4.37
J4.47 J4 .49
1E.1 2F.15
73.19 1B.19
2A.14 2A.15
2C.13 2C.14
2D.18 c7.1
2M. 3 2M. 16
6K.7 3p.21
3M. 20 3L.21
J6.11 J6.15
3C.40 3E.40
3B.4 3B.38
6B.9 6B.10

+5V ; c[8-69].1
DS3.1 DS2.1
ps8.1 RP7.1
R5.1 R4.2

RP12 RP13 RPl4 RP15

RP8 RP9

3M 3N 3P

c[71-73] c[8-69]

CR3 CR4

DS13 DS16 DS2 DS7

DS14 DS15 DS3 Ds4
RP8.1
2T.4
RP7.6 J8.19 2W.16
J2.13 J2.4 J2.10
c[8-69].2 RP5.16
C3.2 7T.1 7T.19
RP2.16 RP4.16 RP3.16
1BB.4 12.4 1Y. 4
3X.2 3X.4 3BB.12
6AA. 2 5AA.12 4Z.15
3T.1 Wl.1 4R.8
J3.1 J3.3 J3.5
J3.13 J3.15 J3.17
J3.25 J3.27 J3.29
J3.37 J3.39 J3.41
J3.49 J4.5 J4.7
J4.15 J4.17 J4.19
J4.27 J4.29 J4.31
J4.39 J4.41 J4.43
J7.1 1C.8 1F.8
2F.1 2F.2 2F.4
1B.1 2A.13 2A.2
2C.3 2C.4 2C.7
1D.1 1D.19 2D.14
4N.19 2K.11 2L.3
2N.3 2N.16 5K.4
3P.20 3N.21 3N.20
3L.20 3K.21 3K. 20
RP25.8 RP25.3 RP25.1
3F.40 4J3.1 4A.13
3B.37 3B.36 5B.13
6A.8
Cl.1 CR1.1 Dsl.1
DS5.1 DS4.1 DS7.1
J5.5 J5.6 RP20.1
R3.2 R6.2 RP23.1

RP16 RP17

DS8  DS9
DS5  DS6

2V.13,

J2.16,
c78.1,
Js.1,
c[71-73].2,
1w.4,
3BB.4,
52.15,
4R.12,
J3.7,
J3.19,
J3.31,
J3.43,
J4.9,
J4.21,
J4.33,
J4.45,
1E.19,
73.1,
2A.5,
2C.8,
2D.17,
2L.16,
5K.7,
3M.21,
J6.1,
RP25.6,
3B. 3,
6B.8,

RP6.1,
DS6.1,
R2.2,
RP24.1,



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

BUS3+
BUS2+
BUS@+
TAG3+
BUS@-
TAGl+
BUSS-
BUS6-
PICK*
OPENCBL-
BUS7-
BUS9+
BUS5-
BUS8-
BUS7+
BUS6+
BUS4-
BUSS5+
BUS8+
HOLD*
BUS4+
FAULT-
INDEX+
SEEKERR+
RDY+
ONCYL-
BUSY+
SECSW2
RDY-
BUSY-
USTAG-
USTAG+
SEEKERR-
INDEX-
ONCYL+
FAULT+
UNITS1-
OFFCYL*
SERVOCK-
RDDATA-
USELD*
RDCLK-

- WRDATA+

WRPROT*
BUS10+
USELD+
FAULT*
SERVOCK+

g ®e ne we wmg “e w9 N0 wp

.
’
.
’
.
’
3
.
-
’
3
’
-
’
.
’
.
’
.
’
.
’
-
’
.
’
.
,
.
:
.
.
.
’
.
’
-
’
.
’
.
’
-
,
.
’
-
’
.
’
.
’
.
’
.
’
-
’
-
’
.
’
.
’
.
’
-
’
.
’
.
’
’
.
’
.
’
-
’
-
'
.
’
.
’
.
,
.
,
.
,
.
,
-
’

1C.16
DS12.1
RP26.1
Jl.1
Jl.3
Jl.5
Jl.4
Jl.19
Jl.13
Jl.11
J1l.9
C790.2
C74.2
Jl.14
Jl.12
Jl.8
Jl.6
Jl.7
Jl.2
Jl.25
Jl.19
Jl.57
Jl.28
Jl.21
J1l.26
Jl.17
Jl.23
Jl.22
Jl.29
Jl.15
Jl1.18
Jl.24
J1l.58
Jl.16
Jl.29
Jl.36
Jl.32
Jl.38
Jl.33
Jl.42
RP6.2
J1l.37
Jl.41
Jl.43
Jl.44
Jl.31
Jl.35
Jl.34
Jl.30

; J1.47

7T.8
J2.3
J2.5
7T.2
J2.9
J2.14
RP6.7
Jl.6o
J2.17
7T.11
J2.2

1F.16
DS1ll.1
R9.1
RP1l.1
RP1.2
RP1.3
RPl1.4
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
RP2.10
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
1pP.14
2AA.8
1p.12
RP5.5
7T.6
RP4.2
RP5.8
2Y.7
1p.1

DsS16.1 DsS15.1 Dsl4.1
DS9.1 DS18.1 CR4.1

RP15.5
RP14.5
RP15.3
RP14.7
RP13.7
RP13.3
RP12.5
RP13.5
c{71-73].1 JS5.1
RP19.1
RP13.1
RP12.7
RP14.1
RP15.1
RP14.3
RP15.7
RP9.5
RP102.5

RP8.4

RP11.3
RP9.7

RP11.5
RP10.4
RP11.1
RP10.7
RP12.4
RP11.7
RP16.1

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

3AA.6

RP18.5

J8.5 2Z.15 2W.15
RP8.7

2T.2

2V.14 20.1 32.1

Ds13.1,
J6.19,

J5.2,



\\up/

UNCRECC*
RDDATA+
RDCLK+
WRCLK+
SECTOR+
UNBO1000
USELD-
UNITSO-
WRDATA-
UNPG1001;
SECTORB+;
UNDGB1002;
INDEXB- ;
SECTORB-;
UNBO1903;
UNGO1004;
UNODLE05;
UNBO1006;
UNOD1007;
OFFLINE*;
WRPROT+
WRCLK-
SECTOR-
UNITS2+
RDY*
SEEKERR*
RGATE *
WGATE*
UNITS3-
SECSW1
WRPROT-
UNITA2*
UNITAL*
BUS10-
CORRECC *
DUALPORT
3MBSW
UNITAQ*
UNITS3+
UNITS1+
UNITS2-
UNITSO+
256K*
UNO@2000;
UNOZ2001 ;
UNITS2*
UNITS3*
BUS1@*
BUS9*
UNGO2002;
UNOB2003;
UNGBG2004;
UNOD2005;
UNGD2006;
UNGG2007 ;
UNOB2008;
UNBD2009;
BUSS*
BUS7*
BUS6*
BUS5*

N8 S0 Ng No wg NS¢ So %o wp

WO VO NE N N SO N9 NE NI Ve N9 SO MG N0 Ne N0 N Ne N8 N0 ag S0~

~o Se o ~o

e S wo ~o

RP7.4
J2.6
J2.8
J2.12
Jl.5@
Dsl.2
J2.18
J1l.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
J1l1.56
J2.11
J1l.49
Jl.52
7T .4
7T .13
7T.15
7T.17
J1.53
RP6.8
J1.55
RP6.3
RPG. 4
J1l.59
RP7.5
RP7.3
RP7.7
RP7.8
J1l.54
Jl.48
Jl.51
Jl.46
RP20.6
1BB.6
1BB.7
1BB.13
1BB. 3
1BB.11
1BB.5
1v.2
1v.1
1Y.10
1.9
1Y.14
1Y.15
ly.é6
1y.7
1.3
1v.13
1v.11
1Y.5

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

3s8.5

RP18.1
2Z.12

2T.3

RP17.5
RP18.8

2T.12

2T.5
2T.11

3v.11
2Z.13
RP18.3
2Z2.11
RP17.1
3z.3
2W.18
5U0.15
6T.3
RP16.4
6z.8
22.14
3X.13
3X.12
RP8.5
3S8.9
3BB.3
55.2

' 3X.10

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

2AA.5

2v.1

3S5.10

3Y.3
6U.15

5T.2 5T.3

4S.5

3T.15 Wl.2

2X.1

4U.6



UNP©820810;
UNG@2011;
UNDG2012;
UN@B2013;
UNP@2014;
UN@B2015;
UNGD2016;
UNBB2017;
BUS4*
BUS3*
BUS2*
BUS1*
UNGD2018;
UNGZ2019;
UNGO2020;
UNPDG2021;
UN@G2022;
UN@B2023;
UN@B2024;
UN@B2025;
TAGEN*
TAG3*
TAG2*
TAGL *
PU1

UNBG2026;
UNGG2027;
WRDAT

UNITS@*
OPENCBL*
UNITS1*
USTAG

WRCLK

BUSY*

SECTOR*
UNBS2028
INDEX*

UNDB2029;
UNQO2030;
USELD

~e wO wp “o

e we S8 wo “o

O NP S N0 Se N9 Ne S S0~

UNGG2031:;
UNQ@2032;
SERVOCLK;
RDCLK H
RDDATA H
UNBG2034;
UNGG2035;
BUS@O* :
UNGZ2036;
UNQGOG2037;
UNG@20338;
UNRY2039;
PU2 :

UNQB2040;
UNGG2041;
UNQG2042;
UNPB2043;
PU3 :

Iw.2
iw.1
1W.10
w.9
1w.14
1w.15
1W.6
1W.7
1w.3
1w.13
1w.11
w.5
1U0.14
1U0.15
1U0.6
10.7
1U.2
1U.1
10.10
1U.9
1U.4
1U0.3
1U0.5
1U.11
RP20.19
1z.6
12.7
1s.5
1z.5
1z.3
1Z.11
12.13
1s.13
2Z2.1
2T.10
1Z2.1
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
12.14
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,
2. 2
2W.3
2W. 4
RP14.4
RP14.2
RP14.6
RP14.8
RP15.4
RP15.2
RP15.6
RP15.8
32.8
RP20. 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
22.10
RPS. 2
27.7
15.7
15.6
22.6

1s.15
15.14
58.4
4U.10
5T.17
1P.6
1P.11
RP20.5
1p.10
1p.5
RP9.4
RP19.5
3U.4
3v.4
3v.1
RP9.2
RP19.8
RP19.2
RP19.18
RP2@.7

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

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

32.13
2S5.9
3Y.9
4AA.8
R2.1
4AA.11

2Y.6

RP19.3
RP19.7
2w.5

RP19.6
RP19.4

3U.13
3v.5
3W.19

2R. 6

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

2V.11
2V.9
2V.8
5T.18

3AA.3

32.5

2V.5

3U0.19
3V.6
3W.2

3AA.10

2AA.6

5T.1

3AA.11

25.1
3v.9
3W.4

3X.15

32.10,

3X.3,



@m/

UNDD2044;
UNOB2045;
UNDGB2046;
UNDPG2047;
UN@Q2048;
UNZQZ2049;
UNQ22050;
UN@@B2051;
UNQ@2052;
ONCYL
UNGQZ 3090
WGATE
R+W
UNG@30201;
UNGO3002;
ILLCYL
ILLHD
MULTIRBIT;
CADD2 :
UNOZ3003;
UNDDO3004;
CADD1
CADD@
HADD@O
FLT*
CYLADD?2
CYLADD1
CYLADD®
HDADD@
UNG@ 3005
WRT
UNQG@3006
SSEEK*
R+WGATE
WRLOAD*
UN@23007;
UNQZO30038;
UNBZ 3039 ;
UNG@32819;
UNO@Z3011;
UNQQO3012;
UNDGQ23013;
UNOG@3014;
UNG@3015;
MAQ H

e wo o wo

.. ~eo

O NP N NE NP NP Ne N) % Ng N0 mp N8

MA3 :

UNOD40003;
UNOQZ4001 ;
20MHZ :
UNOO4002;
MA2 :

MAS8

-

3BB.13
1BB.19
1BB.9
1BB.14
1BB.15
1BB.2
1BB.1
1Z2.19
1Z.9
1Z2.2
2W.17
32.11
2W.13
2V.19
3X.6
3Y.12
2W. 6
2W.7
2W.14
2v.18
3Y.2
3Y.10
2V.17
2V.16
2V.15
2wW.19
2U.15
20.12
20.10
2U.2
C4.1
20.7
R6.1
2V.12
2U.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
52.7
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
3Y.4
3Z2.4
2U0.6
2U.4
3AA.2
3AA.13
2X.14
2X.13
2X.12
20.14
32.6
2AA.1
20.13
20.11
20.3
2v.7
3T.11
3T.5
47.3
4.6
3BB.1
4U.13
C4.2
3BB.11
6T.9
3U.8
3BB.15
C5.2
3BB.6
2AA.4
2AA.9
2AA.10
32.9
2AA.3
2AA.2
4X.5
5W.5
V.5
4X.12
5W.12
V.12
4U0.9
5BB.19
58.3
3U.2
4X.6
5wW.6
V.6
4X.1
5wW.1
7V.1

R1l.1
3Y.5

3s8.1

3AA.1

3U0.1

3BB.2

5T.9
5U0.11

3BB.14

3BB.5
3Y.8
CR3.2
CR2.2
4v.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

38.2

6U.11

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

4AA.10

5V.6
TW.6
6V.6
5v.1
7W.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’
6W.5,

4aw.12,

4‘1. 6,
6W.6,

4w-l'
6W.1,




RDLOAD

UNDZ4003
RAS*

«o o wp

WwC1l2
WCll
WC7
WCé6
WC5
CAS*

e “e we w0 wp “eo

UNDO4004
WC13
MAl

.o we “o

UNDQZ4085;
BITCT15 ;
UNDO4006;
UNQ@O@4007;
UN@O4008;
OSC
MAG6

~e ~o

MAS

~e

MA4

~e

MA7

-e

wWCl :
WCO9 :
UN@J4009;
UNGQ4019;
UNGJG40911;
UNQZ4012;
UN@24013;
wCs8 :
WCO ;
UNOJ4014;
INHDAT?* ;
BITCTQ3 ;

UNO@G4015;
BITCLK ;

UNQZ4016;
UN@@G40217;
UNO@4018;
UNQO34019;
UNOQ4020;
UNG@4021;
UNY@24022;
UNDZ4023;
UNOQZ4024;

4s.8
55.1
45.11
4Y.4
6Y.4
S5AA.3
5AA.1
6AA.13
6AA.5
6AA.4
4U.8
4Y.15
6Y.15
4R.5
5AA.4
52.9
4Y.7
6Y.7
5BB.13
3U.12
4R.1
4T.5
3R.8
4R.4
4z.7
4Y.13
6Y.13
472.9
4Y.19
6Y.10
47.12
4Y.11
6Y.11
47 .4
4Y.9
6Y.9
5AA.10
6AA.10
5BB.9
4T.15
35.3
45.10
3U.9
6AA.11
5AA.11
5BB.12
3U.6
5AA .13
4U0.1
4T.4
3U.3
5U0.10
3v.12
3W.13
3wW.8
3v.13
35.12
35.13
3S.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
45.6
47.10
4X.7
5w.7
v.7
35.6
3v.15
58.9
4R.3
45.4
4T.9
4X.13
5W.13
7V.13
4X.10
5W.19
V.10
4X.11
5wW.11

7V.11

4X.9
5W.9
7V.9
52.11
52.10
6Z.12
4AA.2
4T. 3
4T.14
45.9
3T.3
3T.4
3s.8
4s5.1
47Z.1

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

2S.5

2S.11
25.19
5s5.8

5T.19

4V.4

5Y.4

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

6Z2.16
4v.7
5Y.7
7X.7

4U.3

58.5
4v.13
5Y.13
7X.13
4v.10
5Y.10
7X.19
4v.11
5Y.11
7X.11
4v.9
5Y.9
7X.9
5BB.5
6Z.3

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

3W.3
28.7

5V.4
7w.4
6V.4

6Z2.1
6Z2.7

5vV.15
TW.15
6v.15

5v.7
TW.7
ev.7

4R.2
5vV.13
7W.13
6vV.13
5V.10
TW.10
6vV.19
5v.11
V.11
6vV.1l1
5v.9
TW.9
6v.9

4AA.1

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.19
7Y.19
6X.10
5X.11
7Y.11
6X.11
5X.9

7Y.9

6X.9

3v.11

6T.12
4U.11

6w.13,

4w.10,
ew.14d,

4v.11,
ow.11,

4w. 9,
6wW.9,

3w.1,

5U0.14,
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WCl@
UNG@4025
WRDATA
WC4

WC3

WC2
UN@04026;
UNDQG4027;

N Se %o Se e e
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—
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e we “o

UNDGO5000
D16

D12

D15

D14

D19

D13

D9

D8

D4

D7

D3

D6

D2

D5

D1
UNQ@@5001;
UNGO5002;
UNGO5083;
UNGO5004 ;
UNGB5005;
UNB@50086;
UNGB5007;
UN@@5008;
UNQGOB5089;
UN@@5010;
UNBO5011;
UNOO5012;
UNG@5013;
UNGP5014;
UNGO5015;
UN@O50816;
UNQ@@B5017;
DISEOT*
IRP*
IR1*
SFAD
100KB*
IGO*
ILOL*
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:
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’
)
,
H
:
’
H
IDEN* :
.
,
.
’
.
,
.
’
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’
H

O N0 Ne SO Ne Ne Wme Ne Ne WO S0 N0 wp SO wp =

SMRES*
IREV*
SRDEN*
STAD1
IONL*
UNPP6O0D

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
ewW.2
7Y.2
W.2
4X.2
4v.14
5X.2
5v.2
4Y.2
4w. 2
5Y.2
5W. 2
6T.17
5U0.23
5U0.16
5U0.21
5U0.19
5U0.18
5U0.29
50.22
50.17
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
J4.59
J7.3
J3.18
J7.18
J7.6
J4.44
1E.9

5Z2.6
4R.11
6T.11
4Z.14
5AA.8
5Z.5
6Z.14
62.13
50.13
7V.14
4v.3
5Y.3
7X.3

45.3
6X.14
6vV.14
7X.14
6Y.14
6W.14
7Y.14
TW.14
4X.14
45.2
5X.14
5V.14
4Y.14
4W. 14
5Y.14
5w.14
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
13.3
1G.4
RP24.7
RP23.9
1F.1
1F.2
1F.7
RP24.5
1C.15
RP23.6
RP24.6
2J.8
2E.2

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
5U0.8
5U.4
50.3
5U.2
50.5
5U0.7

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

4Yo3'
6Y-3,
5U0.9,
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UNGP60801 ;
UNOP60822;
UNBQ6003;
UNDO6004;
IWFM*
SFPT
ITAD1*
UNOZ6005;
UNOJO6006;
ITADO*
DIAGPASS
IR2*
IR3*
IRG*
SOFL*
IR4*
IR7*
IRG*
IHER*
IFMK*
ICCG*
DIAGFAIL
IR5*

PUG6
MMEMERR
IDBY*
FBY

-y “0 =g

SO SE me S8 me SE e SO N SO N SO Wmg N0 Sp SO ~o o

UNB268Y7
IRSTR*
IWSTR*
INRZ*
SONL*
ICER*
365KB*
EOT
IEOT*
LDP
IEDIT*
IREW*
IOFL*
IWe*
IERASE*
Iwp*
STAD@
455KB*
IWRT*
IFAD¥*
IW3*
SPARERR*
ILDP*
MSEL

WO MO NE NE N N N0 N N0 NS S0 N N0 mg NE N N g N m N0 mp N0~

SREW* :
SINTPAR*;
SHER
SCER
UNOO6008
SHDEN*
IFEN¥*
Iw2*

e mg Se Se wo o

1E.18
l1E. 16
1E.14
1E.12
J3.42
J7.20
J4.46
l1E.7
l1E.5
J3.46
73.2
J3.48
J3.50
J4.2
J7.12
J4.6
J4.8
J4.10
J4.12
J4.14
J4.16
7J3.4
J4.29
2F.3
73.6
J4.38
1G.9
5K.14
2E.18
J4.34
J4.36
J4.26
J7.190
J4.42
J7.9
73.15
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
23.9
J7.14
J7.19
J7.17
J7.15
l1E.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.19
1H.4
1H.6
1K.2
1H.12
1K.8
53.4
1H.2
RP26.8
6M. 2
1K.4
3J3.3

3J7.1
1K.10
1K.12
J4.40
RP24.2
1J.8
RP24.9
2J3.5
2J3.6
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

5J3.3

3A.9
3A.1

1K.3

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

7J3.8
1J3.4
2E.13
2A.1
1J3.12
1J.9

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

1J3.5

2D.11

5P.12

2J.4
37.13

2G.1

2J3.1

2H.1,

3J3.2,



Iw7* :
UNOO6229;
UNGD6021@;
UNQO6O11;
UNOP6212;
UNO@60813;
UNOO6014;
UNGP6015;
UNODG6016;
Iwl*
ILWD*
Iwg*
IWs*
Iw4*
UNO@6017;

e wo wo wo o

IRWD*
IFPT*
UNPO70003;
UNDR7001;
UNQOB7002;
UNQPZ7833;
UNDB@7004;
UNGQ7005;
UNOB7006;
UNGOB70087;
UNQ@7008;
UNGG7009;
UNDOB7010;
UNGO7011;
UNG07012;
UNQ@B7013;
UNGQ7014;
DATAIN*
UNG@7015
SRCO
SRC1
SRC2
SRC3
SRC4
SRC5
SRCo6
MRES*

o
2
[

L T T I Y Y A R T 1)

RDBAD H
UNOQ@7016;
UNDB7017;
UNGQ7018;
UNOB7019;
UNQOB7020;
RSTBSY
RDCMD*
WSTR

UNOO7021;
UNDB7022;
UNPB7023;

«e we Seo

J3.24
73.18
73.16
73.14
73.12
73.9
73.7
73.5
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
1.2
1A.5
2H.10
2C.17
28.7
2n.9
2H.12
2c.1
1D.18
2B.9
2B.5
2B.16
2B.19
2B.12
2B.15
2C.19
33.8
4L.1
57.11
3A.5
1D.12
1D.7
1D.3
1D.5
5J.8
2D.1
5H.1
2G. 2
2G.5
2G.7

1C.5
DS16.2
DS15.2
DS14.2
DS13.2
Dsl2.2
DS11.2
DS1@.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
2J.11
1J.6
1A.11
1A.19
1A.12
1A.8
2A.10
1a.4
1A.9
1A.1
27A.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
53.5
6M.1
2D.4
2D.7
2D.8
2D.3
5P.7
4J3.5
5P.9
1G.5
1G.3
1G.1

1B.8

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

2J3.190
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.19

1K.13

6N.1

5C.5
5C.6
5C.9
6C.2
5C.15
6C.6
6C.15
4M. 6
5P.15 4A.

4M.1



UNP27024; 2G.10 1G.13
UNGZ7025; 2G.12 1G.11
UN@OB7026; 2G.15 1H.1

UNPOB7627; 2H.2 1H.5

UND@7028; 2H.S5 1H.3

UNGB7029; 5J.6 5J.1 ,

DEST® ; 2G.3 3C.36 4A.4 3B.11 5A.14
DEST1 : 2G.4 3C.37 4A.14 3B.16 5A.17
DEST2 : 2G.6 3C.38 4A.3 3B.17 5A.8
SRC11 ; 2C.12 2D.12 3H.5 3F.22 5C.12
DEST4 : 2G.13 3E.36 3B. 26 5A.13

DEST3 ;7 2G.11 3C.39 4A.11 3B.23 6A.18
DESTS : 2G.14 3E.37 3B.29 6A.13

DEST®6 ; 2H.3 3E.38 3B.30 6A.14

DEST7 ; 2H.4 5K.2 3E.39 3B. 35 6A.17
DESTS8 ; 2H.6 6K.4 3F.36 3B.12 5A.3
DEST9 ; 2H.11 6K.3 3F.37 3B.15 S5A.18
DEST10 ; 2H.13 6K.2 3F.38 3B.18 5A.4
DEST1l1 ; 2H.14 6K.1 3F.39 3B.22
DATAQUT*; 2G.9 2H.9 4J3.19

UNOO706306; 5H.12 5J3.9 5J.12 5J.2
UNGO7031; 3A.6 3A.4

UNGO7032; 3A.3 2C.11 2B.11 5H.2

SRC10 2C.15 2D.5 3H.19 3F.23 5C.16
SRC9 2B. 6 2D. 6 3H.16 3F.24 5C.2
SRC8 2C.16 2D.9 3H.6 3F.25 5C.19

0 wg N0 mp Se No “o

SRC7 2B.2 2D.2 3H.2 3E.22 6C.19
UN@O7033; 1B.l4 1A.13 2C.18

PARERR 6M. 3 5K.3

UNGG7034; 3J3.5 6M.11

EXTRES* ; 3J.4 J6.18 RP26.10

UNG@7035; 3J.9 4N.9
RMMERR* ; 5J.13 3A.13
UNQO7036; 3J.6 373.10
UN@QG7@337; 1D.9 6M.13
UNQ@7038; 6M.12 6N.2

PU8 ;7 2N.17 3P.19 3P.18 3N.19 3N.18 3M.19,

3M.18 3L.19 3L.18 3K.19 3K.18 RP26.3
PUO9 ; RP26.7 5L.19 5L.3 5L.2 5L.4 3B.9
PUREF* RP26.2 3B.39 1K.6

e Se ~

MRESD* 2K.7 aM.7
UNGO@80OB; 3K.15 4K.13
UNOO8001; 3K.1l4 4M. 14
UNQ@80@2; 3K.13 4M. 4
UNZO80@3; 3K.1ll *4M.13
UNOO8QQ@4; 3K.1l9 4M. 3
UNQ@8@@B5; 3K.9 4K.3
UNO@8PB6; 3L.17 4L.18
UNQO@8027; 3L.1l6 4L.17
UNO©@8008; 3L.15 4L.3
UNOO8PP9; 3L.14 4L.8
UNDO801@; 3L.13 4L.13
UNOO80G11; 3L.11 4L.7
UND@8@12; 3L.10 4L.4
UNPOU8013; 3L.9 4L.14
UNG@8014; 3M.1l7 4K. 4
UNOP8O15; 3M.1lé 4K.6
UNO@8016; 3M.15 4K.11
UNO@8017; 3M.1l4 4K.14
UNO@8018; 3N.1l7 4P.14
UN@@8019; 3N.16 4pP.8



UNDOB80B20;
UNQGO8Q21;
CsD11
CsSD9
CSA9

«s weo weo

CSAS8

~-e

Csa?

~e

CSA6

CSAS

~e

Csa4

~e

CSA3

~e

CsSA2

~e

Csal

~e

CSAQ

~e

CSD8
UNQ@8022
CsSD19
CSD19
UND@8G23;
UNQO8024;
CsSD7
CsDé6
CsD5
CsD4
CsSD3
CSD2
CSD1
CSD@
UNOB80G25
CSD18
CsD17
CsD1lé6
ENFLG¥*
S¢

PUP

S1

FE*

ZE*
UNOZ8026;
UN@@8027;
TPGO
MCLK

~e weo “~o ~¢

MO e Ve NE Ve N N N N NI N N NP mg w0 Se S~

~e ~o

SRCADD1 ;
SRCADD@ ;
DESTADD1;
DESTADD®;
I8
17
I6

e w8 ~o

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

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

3N.9
2M.18
3M.13
3N.11
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. 10
2L.10
2L.29
2L.11
2L.1°
2L.9
3K.17
3K.16
RP26.4
2L.1
4L.11
5P.14
4J3.3
4J.2
43.13
4J.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
4pP.4
4P.3

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

2M. 19
2M. 29
2M.11
2M.19
2M.9

5L.11
2M.1

4P.11
373.12

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.19
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,

4M- 9'

3E. 15,
3B.1
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FLGD
FLGA2
FLGAl
FLGAD
PIPE3
PIPE2
PIPEl
PIPED
MRDY
EQUAL
courT
ENCON*
MEMRD¥*
MEMWR*
CA¥*
MFLGCLK*
ALE
REFREQ
UNGZ90020
DE

MWR
UNQZ9001 ;
PARTEST ;
UNG@9002;
UNDO9003;
UNGPo094;
UN@@90085;
UNDPB9006 ;
UNGB9o027;
UNQOB900@8 ;
UNGBO009;
UNBZ9010;
UNG©@9011;
UNDB9812;
UNG@Z9013;
UNO@9014;
UN@@9015;
UND@9016;
UNG@9017;
MQPAR
MDWP
MMAS

N NP NE N NE NI NE N S0 Ne SO Ny ne SE Ne S S8 S0 e S we
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UNO@10000;
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.10
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.1l1
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.9
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 3F.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



UNQ10091;
MDLWD
MDFMK
MMA7

-~ w0 w9

MMA®6

-e

MMAS

~e

MMA4

-

MMA3

~e

MMA2

~e

MMA1

~e

MMAQ

~e

MRAS*

~e

MCAS*

~e

MWR*

MD@
MD4
MD1
MD5
MD2
MD6
MD3
MD7
UNOL1P002;
UND10003;
UNG10004 ;
UNG1O005;
UNG10006;
UNB10007;
UNGLO008 ;
SEND
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3A.8

6B.12
6B.2

3B.33
7E.9

5G.9

3B.32
7E.13
5G.13
3B.27
7E.19
5G.10
3B.24
7E.11
5G.11
3B.21
7E.12

5G.12

3B.19
7E.©
5G.6
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5B.1
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5B.12
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5B.9
5B.2
5B.5
5H.8
4A.19
4A.2
4A.15
4A.5
3B.5

3A.10
5A.2
5A.5
6D.9
7F.9

6D.13
7F.13

6D.10
7F .19

6D.11
7F.ll

6D.12
7F.12

6D.6
7F.6

6D.7
7F.7

6D.5
7F.5

6Dl4
7F.4

6D.15
7F.15

6D.3
7F.3

5A.15
5A.12
5A.16
6A.12
5A.9

6A.15
6A.19
6A.16
6B.11
6A.1

3B. 34
3B.31
3B. 28
3B.25
3B.8

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

6E.13
7G.13

6E.10
7G. lg

6E.1l1
7G.11

6E.12
7G.12

6E.6
7G.6

6E.7
7G.7

7G.4

5H.10

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

6G.13
5E.13

6G.10
5E.10

6G.11
5E.11

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.15,
5F.15,

7D. 3,
5F. 3,
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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 :

1 | RDY Ready

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

ONL On Line
This output is latched when the device is selected
and a LOL pulse is receiv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>