lme‘

MEMORANDUM
DATE: AUGUST 8, 1985 - 1 |

SUBJECT: BIGH PERFORMANCE DISK DRIVES

FROM: S. BLIGHTMAN

TO: D. SMITH CC: A. ABBOTT C. KARZAG
: J. CARROLL S. VINELLA
T. FRANEY H. VALLACE

With the coming of the S114, and probably future controllers supporting
3 megabytes/second, the subject of how we test these is going to become
more of an issue. I don’t know how expensive the new drives are going
to be but I suspect the price will be substantial.

I noticed that you budgeted three new Fujitsu 2333 drives at a cost of
$6,000.00 each for the testing of our 2.5 megabytes/second controllers.
I suspect that you have already purchased the first one, but I suggest
that we talk about a solution that may save us having to buy one or both
of the other drives and also solve the 3 megabytes/second problem at the
same time.

I suggest we look at designing and building a disk emulator in the vein
of the Tapeworm. It would seem to me that the disk emulator would be a
very simple project and could be done with no intelligence in the
architecture. I imagine using a 64K or 128K byte buffer to emulate
maybe two cylinders of two tracks each. The memory could be accessed
byte wide and the data passed through a serializer/deserializer for
conversion to the SMD interface. The high order address bits would be
driven by the cylinder and head registers, and the low order bits
supplied by a free running counter to simulate a rotating disk. Refresh
could be performed on sector boundaries while transmitting the sector
pulse. 1In order to test the high order bits of the SMD bus, we may have
to play some games but I think that can be done too.

In order to support the ECL drivers and receivers for the enhanced SMD
interface, we would have to include both a +5V and a -5V supply.
However, since it would not have any intelligence, I think the cost of
this device should be no more than the Tapeworm.

Providing we all agree this is a sensible thing to do, and since, as you
knov, Engineering resource is in high demand at the moment, I wondered
vhether you may have someone who might like to do this. Engineering
would, of course, be willing to supply some guidance in this project.
Let me know what you think.

/rhs

SPECRA LOCIC
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Let me know what you think.
/rhs
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S@3 Master Diskette

The SO3 Master Diskette contains the following files : -

SP3P1.SCH - S@3P1@.SCH
These files are the PCAD schematic files for each of the 10 pages.

S@3P1.PLT - S@3P10.PLT

These files are the PCAD plot files for each of the 10 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.

Sg3.BOM

This file is the Bill of Material file generated by running the
PCNETS extract program on the 10 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 10
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.

Sﬂ3_2EAﬁ.PAL, S@3_2KA®.PAL, S@B_ZVAB.PAL, S®3_2WA®.PAL
These files are the PALASM source files for the 4 PALs.

S@3_2EAQ.PIN, S@3_2KAQ.PIN, S@3_2VAQ.PIN, S@#3_ 2WAQG.PIN
These files are the pin files generated by PALASM for the 4 PALs.

S@3 2EAQ.JED, S@3 2KAQO.JED, S@3 2VAQ.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.

S03_2XAQ.PLE, SO3 6ZAB.PLE

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

S@3 2XA@.HEX, SO3 6ZA0.HEX

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

SOU3TAO.MAC

This file is the source for the firmware of the tape emulator.
This source may be used by the meta-assembler on the PDP1ll.



S@3TAQ.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.

S@3TDEF .MAC
This file is

SO3TDEF.LST
This file is
emulator. It
PDP1l1.

S@3TAG.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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SPECTRA TAPEWORM

INTRODUCTION

The Spectra Tapeworm is a high speed 1/2" tape emulator. Using bit slice
technology and 64K of dynamic RAM, it performs most functions of a formatted
tape drive with a Pertec standard interface. Self diagnostics are executed upon
reset or power-up. An S02 test panel may be connected to the Tapeworm to
further identify controller failures by monitoring the Tapeworm firmware.

THEORY OF OPERATION

Three 2901 ALU’s control the flow of 8 data bits, end of record flag, bus parity
flag, and filemark between the controller interface and on board dynamic RAM.

An additional RAM is included for internal parity checking for a total of 12 64k
x 1 DRAM’s. A TI 4500 DRAM controller handles the address multiplexing. The
Tapeworm understands fourteen basic tape commands: read forward/reverse, write,
space forward/reverse, file search forward/reverse, rewind/unload, write EOF,
read/vwrite edit, and erase fixed/variable. Hard error will be set on the
interface if an illegal (unknown) command is received. Likewise, hard error
will set if an attempt is made to go beyond the physical EOT. The EOT marker
sets at approximately 48k, which leaves 16k of storage before the end of the
reel. The Tapeworm can be made to look like either a 800 or 1600 BPI drive,
although the actual bit density remains unchanged.

FRONT PANEL

The following is a list of the indicators and switches on the Tapeworm front
panel and their functions:

INDICATORS

DIAG FAIL :
This is 1lit during self diagnostics. If it stays on, there is an internal
failure in the Tapeworm.

DIAG PASS
The self diagnostics have passed.

BOT
The Tapeworm is at beginning of tape.

SELECTED i
The Tapeworm is being addressed by the controller.

FPT
File protect switch is set.
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ONLINE
The Tapeworm is online.

EQT
The Tapeworm is at the end of tape.

RAM ERROR :
There has been a DRAM failure in the Tapeworm.

SWITCHES
CER
UP - Normal operation.

DOWN - Forces corrected error (CER) on the interface.

PARITY
UP - Tapeworm uses its own internal parity on a write.
DOWN - Tapeworm uses controller supplied bus parity bit (WP) on a write.

REWIND (MOMENTARY)
Depress for rewind to BOT.

DENSITY

up - Density is determined by controller.
MIDDLE - PE (1600 BPI)

DOWN - NRZ (800 BPI)

(Note: Only status indications are changed. Actual bit densities remain the
same.)

FPT

UP - Normal operation.

DOWN - Write protect bit is set.

(Note: This switch does not prevent Tapeworm from being written to. That is
the responsibility of the controller.)

ONLINE (Momentary)
Alternately sets and resets the online status.

RESET (Momentary)
Forces a hardware reset. Self diagnostics are executed.

HER

UP - Normal operation.

DOWN - Forces hard error (HER) on the interface.
TAl

UP - Least significant transport address is set.
DOWN - Least significant transport address is reset.



TA2

UP - Most significant transport address is set.

DOWN - Most significant transport address is reset.

(Note: TAl and TA2 allow the tape unit to . be assigned an address of 0 - 3.)

PARITY ERROR
UP - Forces the read parity bit (RP) to ground, causing a read parity error.
DOWN - Normal operation.

400KB/300KB/100KB
The tape transfer rate will be the slowest of the three switches in the up
position. If all three are down the transfer rate will be 556 Kbytes/second.

DISABLE EOQOT

UP - The EOT marker is never set, makeing the Tapeworm look like an infinitely
long tape.

DOWN - Normal operation.
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TROM:- STEVE BLIGHTMAN
ToO:— . WHOM IT MAY ECONCERM. : : : e i 2
DATE:—- NOVEMBER 17, 1922

FROFAZAL: - TCO BUILD “FE!TRA LDuII TAFEWIRM
A VERY FAST 1/2" TAFPE TRANSPIORT EMULATIOR
There are some problems in Manufacturins in _testins the 1/2" tape
)' rarts of our multifunction controllers. These are mainlyvi-
Poon 1. ©Cost of having so many tare transports in Manufacturing. We
RE currentlw buv CIPHER streamers for Manufacturins because these
%\1" are some of the rheapest transrorts available at aPProxlmate1v
j $2000 each.
Y 2. Be-auqe we bury streamers, Manufacturing has difficulty in
s “scoPing Problems be-aune the tranqpurt sPpends mnst of the time
;)"9?7 u;re-Posztlonlns. ‘ i : S L
| '3;‘fThe-d1asnost1aslcan~faké'afTbn9 time to run, and the tests that
Loz test for correct functionine of "WRITE RING" and "ON LINE" are
‘)?3 Pparticularly tedious since thev reauire unloadine and leadins
o the tape. The CIPHER streamers compound this problem as the
. ‘ ,auto-lﬂad Proredure fends to be lons and unreliabWé;' o
.Q';g.,\' ) , ¢
¢  45 ?Tvp1ra1lv the soFtware d1a9nost1us requxre error Free tape,”
j # especially close to the beginning of tare. The tares fend to
| wear out in this area since thev are used so extensively and
P it is often difficult to decide whether the -antrq}]ep”is ,“
| . faulty or the tare has a medla deFeLt Sy e
} ‘22| : : s
)
aEd This proposal is tao make a 1/2" tare emulator for use mainly in
o Manufacturing. This tape emulator, to be called the TAFEWORM, muu]d be
lsr built around a memory array of probably 12 64K dynamic RAM chirs. 8 OF
)F”. ,these ChlPs would enable us to emulate a taPe with a caPac1tY of . 64K*' o
ji ?bvtes. "The other 4 bits of memory wounld be used for bvte Paritys file
| 0 mark indicater, inter—record sap marker, and aoverall paritv. No error
)Pﬂ correction would be done on the memory., but the overall parity would
F7 veriF" the 1nteqr1tv of the 12 fhlPS.}
143 3 §
)?“ . Nlth 64K bvtes at 1600 b.P. 1. we are emu]atlns
st eFFect1ve1v only ‘about 40 inches. Tons. This however. does 1 o
461 account inter—record Saps which will be very short on the TAPEWUEM ahd
V)]' so with small records the lensth of tare emulated will be quité a bit

Gﬁthe taPe dlaqnostlcs on the QPECTRA 40, 21, 24, & 26.:

greater. It is felt that this would PPﬂbab1f be enoush memory to Pun




There are = pPossible architectures that mav be used two build the

TAFEWORM. These are :—

\J) A. A MDS microprocessor desian
B. A Bit-slice desion. ... _ . e g e e e,
Z. A Sequencer desian
N  The microprocessor or bit-slice designs would eive us the -
“advantase that we could have micro—diasncstics in the TAPEWORM to
} increase the confidence and simplify fault findine in the TAPEWORM
itself. This mav be particulariy important due to the failure rate
o of the 44K dvnamic RAMs. The microprocessor appProach mawvw be more
| I expensive to develorp if we have to buw or rent a develorPment swvstem.
2 The sequencer desisn wonuld be the cheapest to build and probably
the easiest to develor, but it would have no self-diasnostic
‘carability. This propasal recommends a 4 or 3 bit bit-slice desisn.
o The verw roush manufacturing cost estimates are -
) o
3 , DE= IhN A DESIGN B DESIGN =
19 E i ’ ’ . 2
R DYNAMIC RAMS ieiog 0 e120 0 $120
u 'RAM CONTROLLER - 60 e TR : 60
2 OTHER PARTS $100 ] $175 % 75
) BARE WIRE WRAF BOARD 175 $200 $175
R WIRE WRAF SOCKETS $ S0 3 460 % S0
% 6 AMP POWER QUPPLY Si %75 S T Ty T o H 7S
f/& MOUNTING an S % 00 S -1 S0 ;. % 50
;‘W Tl ITAL- $4630 $740 $L05
129

These costs obviously do not include assembly and teﬂt.‘The

number of ICs used. w111 be aprPproximately S50 for designs A and Cop

60 Fﬁr deSisn cE The h15her coqt eqtlmate for "OTHER: PARTS" oF
‘desisan B reflects the hisher costs of 2901s and PROMs. . :
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(llaterial list created fronm emul CriP and emul .WRL)

(ermul .BOM created ) e
(Date: £9-17-1986 Time 16:17:22)
Upper Assclibly SE@DA.ELH
2 ooois fzhxfg 13275185 2X: 02 ¢ BO = 200
5 1106017 1KX6PRM; 275281 3K;3L;3M;3N; 3P 5¢ 185 - ,915
("3 1160019 16LE;16L8 2E;2V;2un 22130 - 54D
st | 1100836 16RG; LERG 2K 120 - 1 20
1 3560001 JUIPER2; .1" Wl ~ —
Lower Assembly é2o®07| | qqf;‘ -
3 1008008 7416;7416 1G; 1H; 1K 2% 5 - . 153
1 1866018 74139;74S139 4J 0 - . D90
2 1066032 74251; 745251 5K; 7x 35 : 170
3 1008042 7400; 74LSLY 3s; 3z 427 3% 44 . o?
2 16000043 74C2;74LSH2 2AA;5J Zx 54 N olD?
1 10606va4a 7404; 74LS24~ 5H A - 00! -
1 1006046 7488; 74LSP8 3J 2.9 - ‘(3“2%
1 levou4as 7411;74LS11 3Y A - 25?@2
1 1666059 7432; 74LS32 611 9.4 s 55092
3 1080052 7474;74LS74 3A;3B8A;3U 3x & 024
6 1006666 74174;74LS174 2G;2H;2U;4A;4K;:4Me <1 = | 5(
4 100064 7424C; 74LS240 1B;1D;1E;7J 47 50 =200
2 1UB0EE6S 74244 ;74LS244 4N; 7T 7 % A = .03
1 1600067 74253; 74LS253 3T 4 = L0t S 7.qi56
3 1000068 74257;74L5257 2h;4%2;52 2% 19 = LO L%
2 109 bbb9 74273;74L5273 4L; 4P 9 27 =, 054
2 106007 74373;74LS2373 5C;6C G 4D = 040
C luut.(ﬂl-} T74274&;74L353374 2P2:2C;:2D; 3H:5A; CA x40 = 740
2 15083076 74393;74L8393 547 ; GAA “x 1k = ozt
5 1000062 °4=L,345Lﬁ$ “S€Lx3C1BB;1U;1W;1Y;120 T 6D - . 300
3 Pt T 345353453 "S83%9D D7;2Y; 2% - zx 5O - .150
‘ 2 : TdzEC;74L5259 5L; 5P 74 3 = . 071
N’ 1 16500980 205(2; 26802 333 ) = . 0619
1 1060094 74113;748113 5L 5 = . 015
3 1886104 74280; 745280 12;5B;6B e DS -, %15
2 160113 2952;2952% 5U;6U 24 295 o T zep
2 10068128 74295;74F299 4% T;6T 7 9% = L3902 D%
1 10603129 7421; 74u214' 5BB L - .02
2 10e0133 7465; 74585 2F; 3X ¢ no = .70
1 1660138 7474; T4F 74 3U Vo - .0 \b
1 1008139 7406 ; T4FVa® 4s ‘ % - o013
2 1651143 7438;:7438 1J;2J 2+ 54 - 1028
2 1850147 74174;74F174= 25; 4T 45 - ,0 45
1 1606152 7404 ; 7T4FU4s 4U 5 - 013
2 1000153 T4C2; T4F02% 4R;5S ax i3 - plb
1 1860162 74163; 74AS163 3V 40 -. 040
1 1060163 16192;10192% 52154 p - _ -7
1 1966165 10125;10125% 5 40 15 52 .. 0>
1 1052169 £124;101246 <275 2p 25 - ,DL5
3 1164004 2911;2911A 2L; 2M; 215 2% %0 - ,3%90
3 1186615 2901; 290 3C;3E;3F 20 25 = .'795
4 1300003 LICDE; 1NS14 CR1;CRZ;CR3;CR4 T
2 146060189 RES ;470 R3;R4 . A 8466
3 1408911 RES; 1K R1;R2;RO q
1 1450017 RES; LUK RS 2
1 1460020  RES;33K R6 “””??’72¢}466
3 1506011 9RSIP; 1K RP19;RP20; RP26 : - ¢
112 15G6G13 . 4RSIP;470 RP1C;RP11;RP12;RP13;RP14; Rpls- T esithars € le
RP16;RP17;RP18;RP25;RPS; RPQ
1506022 9RSIP; 3.3K RP23;RP24
1500024 9RS1P; 4. 7K RPG:RP7
1oLyl SSICELEL; RED LS1g;D811;0814;0515;D053:D584;
LS5;DS6
1606004 SSIDELEL s GREEN 031:DS12:DS13:0S1G:DS2:DS7 -+

AW
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NEENFRFRFRFROLENDONNN -
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N DO,
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- — ——

1760803
130030l
lELLudd
1340003
196L2B0
3140062
J19CL3
J1EeJad
J2uwiwyl
3260063
2U801Y
3504L4ad2
jopoern3

{1 oados5o

/Spos 3G

/560040
4200633

MNoeve !

0SC;25. UUHHZ
CAPTANTR;1.UUF
CAPTANTA; LUUF
CADPTANTR; J. 1UF
CAPLIP; .4LUF
2KX4PRI1; 273185
16LE; LGLE
LKXEPR; 2752681
26PHDR; 5002
GUPHDR; 5202
20PHDR; 6002
JUMPER2; . 1"
4564; 4550
256KDRM; L50NS

15RDIP; 56

14RNDIPA;229/339

CONNG6;
05C;20.49UMHZ

P HdR

iSOy LOY

3R
c4:Cs 50 v L0500
Cl;C2

C3;C7
CL7C=~74];CL3=09]

2X; 072

z_l:. ZV,ZVJ,':ZI

3K; 3L 3 3N; 32
J2;J37;3J8
Jl
J6
Will-2] :

38[ - ‘40*‘% = l4o
4V;aW;AX;4Y; 505 5E; (G 127 Bae = . 540
5F;5G;5V;5%;5X;5Y;

6L GE;6F;6G;0V;:06W;

6X;6Y;7D TE;7F;7G; -,

TV T TR 7Y (2566 Y16 < 10 = 1120
RP1L; RPZ,RPJ RP4;RP5

1C; 1F
J5

SR - L0
Db\—gJD5¢"/le? —

.9



/

R O\
"~ ,093"(2,36mm) Diameter Connectors °lex

p— c—

¥ 3191 Series

Grid Patterns

B
Q O @) QYO
= ! :
® Q O Q o)) 000
Ql © © ©a sle]e
Series No.—» 3191-1 3191-2 3191-3 31914 3191-6 3191-9
Order No —19-08-X01X 18-09-X02X 19-09-X03X 19-09-X04X 19-09-X06X 19-09-X09X
00000
selele]e
3191-15
N . 19-09-X12X 19-09-X15X
Ordering Information 3191 ’
Receptacle Plug Electrical Receptacie J Plug Electrical
o Availabie only with without Max. Max. Available only with without Max. Max.
Circuits Moumng:\ongars Mounting Ears MounlinoguEars Ar:;s. VoI:s Circuits MouMn:uTngars Mounting Ears|Mounting Ears Am;s Volts
1 19-09-1019 | 19-09-2018 | 19-08-2019 12 600 6 19091069 | 19-092068 | 19032068 | 9 600
2 19-09-1029 | 19-03-2028 | 19-09-2029 12 600 9 19-08-1009 | 19-09-2098 | 19-03-2009 8 600
3 19-09-1033 | 19.09-2036 | 19-09-2039 1 600 12 19091128 | 19-09-2128 | 13-09-2129 7 600
4 19-09-1049 | 19-09.2048 | 19-09-2049 9 600 15 19-09-1159 | . 19-09-2158 | 19-08-2159 6 600
. Polarizing Key 3191-K  18-08-1101 (Use in plug only}
_ ]
o 5219 Series
- ”
093" (2,36mm) Header L
» - - s
for 3191 Wire to Board Applications
Features/Dimensions: ‘ 263+ 004
! « 2,3, 4, 6 Circuits available N0 0.
« Locks with PCB for flow soldering - 2132004
« Polarization to PCB mounting ﬁff—:_,gij/ e 043 004
. Loc)ging ramp for 3191 positive 3191-NR1 11201
locking o 0 & & &
¢ Integrally molded polarization.to 087+ 007 1183 .00
3191 | © 222005 ¢ 32005
» Terminals factory assembled ‘ 5219-NA | 2 Ckt. N
e Terminal material tin plated brass 3 3 Gkt
 .264" (6,71 mm) grid pattern 0/ L v -
 Height above PCB g0+ 012 . -
F— 1499031 B4 W - B
 Width across end _3z3+ 012 526+ 004 o
8.20= 0.31 134301 77 213+ 004
* Length of PC tail _138 ‘ .087 + 002 / 54201
351 _inches ¢ 22£005 132+ 004
mm N A A 335201
A4 3 A7 T
Ordering Information _€ 263+ .004
Circuits Rating Order No. # . A A A s '6‘7 $01
2 124 800V 15-31-1026 v 1/\ S- % 99— L
3 11A 600V 15-31-1036 ‘ S . $1183 002
4 9A 600V 15-31-1046 X - 6Ckt. ¢ 31005
6 8A 800V 15-31-1066 — ' P.C. Board Hole Dimensions
~ Layout provides press fit
Con 6 / 263

13A
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ial list created

J0M created

)

from emul.C!P and emul.WRL)

(Date: $9-17-1966 Time 16:17:22)
Upper Assclnbly by‘?bA-p‘ﬁ
2 110913 2¥X4PRM; 278185 2X; 62 - S0tkA
5 1100017 1KX8PRM; 275281 3K;3L;3M;3N;3P -
)3 1160019 16LE;16L8 2E;2V; 2\ - Pl
1 11CCU36 16KG; 16RO 2K - Pal
1 35006001 JUNPER2; . 1" il
Lower Assehlbly é2e0®o0n0|
A= 1p0CoiE 7416;7416 1G;1H; 1K
N 18060810 74139;74S139 43
2> 1060032 74251;748251 5K; 6K
7. —3— 1006042 7400; 74LSOY 35;32;4AA
2 1000043 74C2;74LS02 2AA;5J
1 1000w44 7404; 74LS4 5H
3 1036046 7408; 74LSHE 3J
1 1600048 7411;74LS11 3Y
1 1860E50 7432;74LS32 Gl
| 3 1006052 7474;74LS74 3h;3AA; 3U
| € 1800061 74174;74LS8174 2G;2H;2U;4A:4K;4M
| -+ 100064 TA24L; 7T4LS240 1B;1D;1E;7J
- 1ULUEES 74244 ;7418244 4N; 7T
11—  1800E67 74253;74LS253 3T
3 1090068 74257 ;74LS257 24:4%;52
2 1006069 74273;74L5273 4L; 4P
2 1G4 0073 74373;74L53273 5C;6C _
2 6~ lovel74 74274;74L3374 212;2C;2D; 3HE; 5A; 6A
2 1508076 74393;74L5393 54N ; GAA 2
5 1800062 '245(; 2450 N 1B3;1U;1W;1Y;:1230 5
3 1: 50042 h.&zass;s;aa 65 27:2Y; 2% 0 193
2 1000 ul? 7425S;74L5259 51;5P
\m)l 1600090 26841:2; 26802 3BB
- 1 1600L94 74113;745113 5L
! 3 1880104 74260; 745280 12;5B; 6B
2 1GUk113 2952;2952 50;6U
| 2 160081258 74299;74F299 57;6T
’ 1 1960129 7421;74H21 5BB
‘ 2 10kwl33 7485; 74585 2F; 3X
! 1 100138 7474; 74F74 53U
! 1 1004139 7406 ; T4F08 45
2 1800143 7438;7438 1J;2J
2 1000147 74174;74F174 28;4T
1 1906152 7404 ; 74F04 4U
2 1066153 74C2; 74F(2 4R;5S
1 1960162 741G3;74A5163 3V O
1 106Y1634: (18192;10192 wO 1P 154 R%o
1 1@05:-165(,,.S 19125;10125 20 1S 44
1 100¢1692 [ 1£124:16124 8hma 28 T2 T fz’r% EE
-3 11806004 2911;2911A 2L; 2M; 2K sock
V'3 1106615 2001;2901 3C;3E; 3F ~ 4o
4 1305603 «LDICDE;1NS14 CR1;CRZ;CR3;CR4
2 1406069 RES; 470 R3; R4 .
| 3 140¢711 RES; 1K K1;R2;RS
! 1 1406017 RES; 10K R5
1 1460020 RES; 33K RG
3 15800011 9RSIP; 1Kk RP1Y;RP24i; RP26
&w)l2 156013 4RSIP; 470 RP1C;RP11;RP12;RP13;RP14;RP15;
- ~ RP1G;RP17;:;RP18;RP25;RP5; RPS
2 1566022 9RSIP; 3. 3K RPZ3;KP24
2 1500024 9RS1P;4.7K RPC:RP7
S 16CE003 SSILELEL; RED LS1c;D811;0514;0815;L53;D54;
LS5;DS6
5 16060u4 SSIDELEL s GREEN LS1:DS12:DS13:DS1G:DS2:DS7




e e —

1 L700803 0SC;25.0ulH4
< 1350dul CAPTANTR;1.UUF
2 ~ 18ULYUs CAPTANTA; 10UF
2 12088038 CAPTANTR; J. 1UF
67 196 CAPDIP; .ulUF
2 31J90062 2KX4PRI1; 2753185
4 314CCU3 16LB; 1O6LE
5 J1eeUas LKXG8PRI{; 278281
3 32yl 20PHDR; 5wgd2
1 320003 GWPHDR; 5202
1 3200014 25PHDR; 6602
2 3504002 JUMPER2;.1"
1 loee3 4560;450d
28 [l odoso 256KDRM; 15UNS

32-0]
5 /Soes 39 15RDIP;5C
2 J)So60040 14RNDIPA;220/339
1 3200633 ONNO;
1 Mool 05C;29.JUMHZ
z y e HDR

,/
s /
/ /
/
/

Mloy L 531 106

Powgr L)\Amfﬂa “pes. .. (o;\n,z(

S0, Loy

3R 2.,
C4;CS5 O
Cl;C2 Ca
C3;C7

CL70-74];CL8-69]

2X; 02 %
2E;2V;2; 2K %7/
3K; 3L; 311; 3N; 3P 4
J2;J37;Jd3

Jl

Jo

1il{1-2]

3B

4V;4W;dX;4Y;; 5D 5E;
5F;5G;5V;5%W;5X;5Y;
oL ;0L;0F;0G;0V;0V;
6X;0Y;:;7D;7E;7F; 7G;
TV: 7Vi;74;7Y
RP1;RP2;RP3;RP4;RP5
1C; 1F
J5

5R

T4 4iL4- smL

DI\ —§ ), DI - /6’?

~

® Sb\b L;p%\\ﬁ)
@\\@ W e o



J5 porer Connchs!

-5Y ———\-Olzd

eNd —Ds40)
+5y —{)st(——— +5v Senst

hR Z&T Kool
OFcrl Kod
A Ko
Sax et Koo
RGaTE  Gregn
LA Gran
LA )
e Pt Aed
Onliin  Greo
Uit St G
Er  Ad
Fad R
31“9 Rss G

— -5V Sense

I 6nNb 2

i 5 %% 6 fore Ok ECC %
¥/ Sasil 8 Bee®ac*
% ¢ SESW2 /0 ggob X
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¥ /3 T Al 14 3ugJS

5 /16 UNRS AO ¥

g |7/ 1€
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21-26  uansed

7 ez
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CarHeRlx 6 STAd]
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Il loodx 12 SoFL %
13 bsadT* 4 Srayx
15 Skl 1o Swevk
IT Sket™ 18 SKhavw
19 SQintPaky 20 Sepr
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(Material list created fron emul C!HiP and emul .WRL)

(ermul .BOM created ) .
(Dates: ©9-17-1980 Time 16:17:22)
Upper Assclably S bA— 2]
2 llomois fvhxj; ;275185 2x; 0% ¢ RO = 500
o, 5 1106017 1EXGPRI; 275281 3K;3L;3M;3N;3P 5¢ 183 - ,915
’_M3 1100019 16L8; 16L8 2E;2V;2Wnm %130 - 540
=1 1100036 16KG; 16RC 2K 12 = 120
1 3500001 JUIPER2; . 1" Wl ’_J7§EE_
Lower Assenbly é2e®0n| L
3 100CoNe 7416;7416 1G;1H; 1K Zx L =, 5%
1 16066818 74139;745139 4J ? = . 0490
2 1060032 74251;745251 5K; 6K 7% 85 . 10
3 1006042 7400; 7ALERY 35:32;4BA 3% 44 s . oye
2 1600043 74C2;74LSP2 2AA;5J Zx 54 B '015?
1 1006v44 7404;74LS04- 5H A - 5001 -
1 1006046 7408; 74LSH8 3J 2.2 = -(302@
1 1600048 7411;74LS11 3y 6.6 z D Pbb
1 1660650 7432; 74LS32 G 9.9 . 5592
3 10080052 7474;74LS574 38;3aA;3u0 3x 8 074
6 1008060 74174;74LS174 2G;2H;2U;4A;4K; 46 x L = 150
4 1080064 7424C;74LS240 1B;1D;1E;7J 3% 50 = .2090
2 1LUEBHES 74244 ;74LS244 4N; 7T 7 ¥ T4 = L1028
1 1600667 74253; 74LS253 3T I = .0t 7.qi5
3 16960068 74257;74LS257 2ha;42;52 2% 19 = L,0%7
2 10BL069 74273;74L5273 4L; 4P 727 27 = ,o0z4
2 1040073 74373;74LS273 5C;6C ax 4D = . 030
€ 1oucG74 74274 74L337@ 213;2C;2D; 3H; 5A; CA 6+40 = z40
2 1534076 7,5,3 74L839 5AN; GAA “x b = .0zt
=) 5 1600062 245(4; 345u% -‘éff?'lag,lu 1W;1Y;12 Tx &0 - . 200
;o 3 10000002 3453;3453 TSE3<20 272V 24 - 2% 5O - .150
()2 100067 7425C;74L5259 51; 5P 7% 3b = . 071
' ] 1uoC09o 2G302; 26802« 3BB 69 = ., 00612
1 1000094 74113;745113 5L 5 = .01.5
3 1080104 742680; 745280 1A;5B; 6B Z < DS - .2%15
2 160113 2952;2952% 50;6U 2% 295 - =59
2 160668128 74299; 74F2992& 5T;6T 2 95 = L3190 £ DR
1 10606129 7421;74H21s 5BB YA - .02%l '
2 1060133 7485; 74865 2F; 3X “<x 1o = .20
1 1603138 7474; T4F74= 3U Vo - .0k
1 1000139 7406 ; 7T4Fp8® 48 3 - L0173
2 1£0w143 7438;7438 1J;2J ; 1+ 54 - , 108
2 1060147 74174;74F174= 25;4T 45 - ,p0 45
1 1006152 7404 ; T4FU4 = 4U 1§ = ,0t5
2 1000153 7402; 7T4F02% 4R; 58S ax 1% =, 01160
. 1 1800162 74163;74AS103 KAV 40 -. 040
S 1968163 18192;101925 59'54.m p - _ -9
o 1 1606165 1u125 10125- 5 40 18 52 .. 0°
T2 1 189169 £124;101240 5275 2R %z .0L5%
520> 11es604 2011,2911A 2L;2M; 2K 3« o o, 340
23 1196615 2901;2901 3C;3E;3F 2 205z, 795 »
4 1308003 LIODE; 1NS14 CR1;CR2;CR3;CR4 - T
2 1400069 RES; 470 R3;R4 . 0.3406b
3 140¢0911 RES; 1K R1;R2;R g
1 1450017 RES; 1UK RS e )
1 1400020 RES ; 33K RG T 2466
o~ 3 1589011 9RSIP; 1K RP19;RP20; RP26 = ¢
W /12 1500613 | 4KSIP; 470 RP1C;RP11;RP12;RP13;KP14;RP15; T getithrs §lec
RP1G;RP17;RP18;RP25;RP8;RPQ
2 1506022 9KSIP;3.3K RP23; kP24
2 1500024 9RS1P;4.7K RPG; RP7

DS5;DSeo

u 1600003 SSIDELEL: RED Dsw;Dsn;Dsu,;5515;353;934;‘\3
) 1C060L4 SSICELEL;GREEN DS1:D812:0813:081G:DS82:DS87:



- —— ———

132w2ul
1E800U0
1388003
19uLdue
Jldudez
31YCLU3
SR RISISISIY
J2bUuwidl
32680663
320001y
35045442
joeec3
[l odosO

~

NN RFELULENDON NN

[es}

/Soes 3G

/S060040
2200633

l“)coo(lt

N OO

O

L7u6Ko3 -

OSC; 25.WUMHYZ
CAPTANTR;1.UUF
CAPTANTA; 10UF
CAPTANTR; U. 1UF
CAPDIP; .6UlUF
2KX4PRI1; 275165
l6L8; LGLE
1KX8PRI1; 275281
20PHDR; 5w02
GWPHLR; 5202
28PHDR; 6602
JUMPLR2;.1"
4560 ;4594
256KDRM; 15UNS

15RDIP; 56
14RNDIPA;229/339
CONNG;
05C;27.0UMHZ

P DR

Loo;Lo”
e ——

3R
C4;C5S

Cl;C2

C3;C7
CL7G-74];CL3-69]
2X; 0%
2E;2V; 24 ; 2K

3K; 3L; 3t1; 3N; 32
J2;J7:J8

J1l

Jo

Wl{1l-2]

3B 140wa
4V;:4W;4X;4Y;5D;5E; (@Ab 12% 45 e
5F;5G;5V;5W;5X;5Y;
6C;0E;6F;6G;0V;6W;
6X:0Y;:;7D;7E;7F;7G;
IV:; 7TWH;:;74X; 7Y
RP1;RP2;RP3;RP4;RP5
1C; 1F
J5

5R

(256¢ 14> 10

P2\ —§ , DiP - /b?
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LINE

537
538
539
540
541
342
943
344
3435
344
347
548
349
350
33t
352
333
354

3%
356
357
538
359
360
S6t
362
363
364
363
RLL
367
36
569
570
37t
372
373
974
378
3lé
7
378

ADDR

00140
00140
00140
001A0
00140
00140
001A1
001R2
00143
00144
00143
001R
00147
001A8
00149
0G1AA
001AB
0c1AC
00LAL
001AE
0CLAF
00180
001BL
00182
oclsl
00184
00 1ES
05186
0G1E7
001EE
H01Ey
H01BA
0GLBB
001BC
001BD
001BE
0GLBF
001C6
0CiC

001C2
0012
neile

TAPE EWULATOR FIRMNARE

DOBOOOOIF2
1088107000
1008380000
90140601A3
1088000000
1080080000
2B0E0O5000
908401ASDE
F0BOCA23CL
1080009000
1189080000
90083711R3
J0EA1B0Q0C
9080060151
90840C01EL
10B0OCEQQ0
9G440001B3
1089 {8200¢C
§0083001A3
9014060183

e

{1BR0CI000
R0BI701ES
JOEAIBOUGF
Q0BH0LLLBF
BOBOGCOSEL
1DBI1BOGD
0GEINCLET
1185001004
Q0B0OTZIED
DORIGHGIFE
9LET10GIES

H
H
3
H
H
FSFHD:

FSF2:

FSF4:

FSF8:

FSF9:

FSF7:

VERSION 503 - A0

FILE SEARCH FORNARD

14

CONTINUES UNTIL FILEMARK IS ENCOUNTEREL DR, AFTER EOT,
F¥K OR LMD IS DETECTED.

ISR
ALUF
ALY
JCF
ALUF
ALU
ALUF
JCTF
JCTE
ALUF
ALU
JCFF
ALU
JCF
JCF
ALUF
JuF
ALY
JHF
JCF
ALUF
ALU
ALUF
JCTF
JCTF
JCTF
RLUF
JCF
ALY
JCF
JCT
ALL
INF
ALUF
JCFF
JSk
JuF

1143 SFRER
+CA,NOVR, R, RLOP

1 RT08,R3

,,DECA, , EQUAL , $
, MOVR RO, SALE

MEMRD, DOUT, D08, ,RALE

,,0Va, ,PARERR , SRFRA,PERR

1+, DEST10,RRFRA, FSF7
1111588
++ INCR, RO

,,RT08,R3, COUT, RS, FSF2

CONST, DR, RY, H400C
v1+,EQUAL FSF4
v++,ENBEDT, FSF4
11125807

. JERR, ,FSFB

,Ch, INCR, K1

, ,RT08,R3,F5F2
,,DECA, ,EQUAL, $

, MOVR, RO, BALE

MEMR?,DOUT, D108, RALE
v+ DEST1(, SRFRE, FSF7

1 HOVE, FARERR, SRS FERR -

1+, DESTE, RRFRE,FSF7
o INCR RO, RRS
,,RT08 K3, COUT, FSFE
CONST, ,DXR,RY, HEOOF
v+ 2+ EBUAL ,FSF9

v s+ (ENBEDT  EERR

,C&, INCR R

, RT08,R3,FSFB

++ INCR RO, RRS
v++,COUT,RRFRE, RDEND
)!?!ADC

,C&, INCR, R 1 ,RDEND

sGET STROBE FREQUENCY
sLOAD MSB ADDR

]

sDELAY LOOP

sLOAD LSB ADDR

y

sREAD DATA DUT
sPARITY ERROR?
sCHECK. FME

$SET READ STROBE

s INCREMENT LSB
sLSB=FFF 2

$H5B=C? ,

s IF YES, SET EOT
sCHECK EOT DISABLE SN
sSET EOT

s60T0 CHECK FMK/LWD
s INC M5B

s CONTINUE

sDELAY LOOP

sLOAD LSE ADDR

READ DATA OUT
CHECK FNE

PERITY ERROR?

CHECK LWE

: INCREMENT LSB

sHAS LSE=FFF ?

s¥SE=F 2

1 TF NG,KEEF READING
sCHECK EOT DISABLE S
sINC MSE

s CONTINUE

+ INCREMENT L5B

sEND SEARCH IF NO CARRY
sATDRESS CHECK

$INC MSB & END SEARCH

.
y
]
1
il
?
'
*
.
H



O

LINE

580
581
382
383
584
583
36
587
388
589
390
391
392
593

. 394

395
396
397
378
599
600
601
602
603
604
603

ADDR

001C3
001C3
001C3
001C3
001C3
001Cs
oo1C?
o1
001C9
0otCA
001C8
ocice
oo1CD
001CE
001CF
00106
001D!
00iD2
00103
00104
00103
00108
00107
00108
oetpe
0G1L0a

TAPE EMULATOR FIRMNARE
H
sFILE SE

3
y
1088080000 FSREV:
9CBB1601CY
9080060308
1096180000
D19800C1F2
901405601CA
1088000000
1080080000
2B0E005000
908401A5DC
90800A25C!
108006000
1198082000
90083713CA
1088180000
9080060307
1198180000
90083001CA
90800C01D9
918900FLET
1198180000
F0083001CA

FSRO:
FSR2:

FREND:

FROEND:

PAGE

5L6B=0 ?

3 IF NOT, START FS REV

; IF MSB=0 BOTD BOT ERROK
;DECREMENT MSB

$6ET STROBE FREQUENCY
3DELAY LOOP

3LOAD LSB ADDR

’

sREAD DATA DUT
;PARITY ERROR?
sCHECK FHK

$SET READ STROBE
3DECREMENT LSB

$¥AS LSB=0 ?

sH58=0?

sIF YEE, BOTO FREAD
sDEC MSH

;CONTINUE

sCHECK EDT DISABLE S
;INC LSB TD O & END RD
+ INC M5B

VERSION 503 - A0

ARCH REVERSE ‘
CONTINUES UNTIL FILENARK DR LOADPOINT 1S ENCOUNTERED.
AU, MOVR,RO
JCF,CA,MOVR,R1,EQUAL FSRO
kT ,,,,EQUAL ,BERR

AU ,CA,DECR,R!

Jsk ,,DECR,RO,SFRED
IF,,DECA, ,EQUAL,$

ALUF  ,,MOVR,RO,SALE

ALY

ALUF  MEMRD,DOUT,DTOR, ,RALE
JCTF,,NOVE, ,PARERR, SRFRA,PERR
TP, ,,DEST10,RRFRE,FSF7
ALUF SRS

LU, ,DECR,RO

3P, ,RT08,R3,C0UT,RRS, FSR2
AU ,,MOVR,RY

ar ., EBUAL,FREND

ALU ,CA,DECR,RI

M ,,RT08,R3,FSR2

IF ., ENBECT,FRAEND
JNEF,,INCR,RO,SLDP,RDEND

AU, ,DECR,R1

M, ,RT08,R3,FSR2

sCONTINUE



€ )
J

O

LINE

607
608
809
610
s
612
613
814
613
616
817
618
619
620
621
622
623
624

25
626
627
628
629
630
631
632
633
634
633
38
637
638
83§
640
b4l

ADDR

001DB
001DB
00108
001DB
001pC
001DD
001DE
001DF
001E0
001E1
001E2
001E3
001E3
001E3
001E3
001E4
001E3
001Es
001E7
001EB
001E9
001EA
001EB
001EC
001EC
0CLEC
00{EC
C0LED
001EE
00LEF
001EF
0G1EF
001EF
QO1F¢
001F]

VERSION S03 - A0

v119SLDP

v1+ RALE R

v11 RRFRR

111, RRS

+v+(RBSY, SHER

+0+ RRBSY, IDLE1
+DECR, RO, RBSY, SHER
+1+,RRESY , IDLE1

ROUTINE

MEMRD, ,MOVD, ,RRFRE
yo7+DESTI1,RRS, HTEND
CONST, ,DTOR, ,HE2
111115CC6

11115K8

., DECB

v+ ,EBUAL, RS, RE1
y1111RCCE

vys HTEND

v11,COUT RRFRE , NTEND
110, ADC

TAPE ENULATOR FIRMWARE

; .

sERROR ROUTINES

;
10B000F000 BERR:  ALUF
1080005004 PERR:  ALUF
1080092000 ALUF
1086001000 ALUF
1080005009 ALUF
9080003050 JNPF
1198008909 EERR:  ALUF
9080003050 JINPF

;

sEND OF READ
208E002000 RDEND: ALUF
9080081 {EF JCFF
300E080002 ALU
1080050008 REL:  ALUF
1060005000 ALUF
1014086000 ALU
908004116 JCFF
1086000403 ALUF
908000O1EF P

;

sWRITE END

;
90B0072LEF WREND: JCFF

ISR
ALU

)
{HRIT 100US ENE

’
WTEND:

ISR
ALUF
JHFF

LA, INCR R
gax
 JERR R4 WAIT

1++RESY,ROE
v++oRRESY, IDLEL

PASE

sTRIED TO RD REV FROM LOP
sRESET ALE & WRITE

sRESET REFRESH REQ

sRESET READ STROBE
sPARITY ERROR

sRETURN T0 IDLE LOOP
sPAST END OF REEL

sRETURN TO TDLE LOOP

sNRZ OR PE ?

. 3IF PE, SKIP CC6 ROUTINE

sLO0P COUNT=2

sSET CCB

sSET READ STROBE

sDEC LOOP COUNT

sSENT TW RD STROBES?

’

ar we ‘me

sHAIT 100US END BAF

-e s



LINE

843
L
o/ M5
844
47
s48
849
650
851
452
453
454
655
b5¢
657
458
659
660
661
b2
663
bbd
865
i
667
b68
869
870
871
472
873
874
£75
874
877
478
879
880
681

O

ADDR

001F2
001F2
001F2
001F2
001F3
001F4
001F3
001F4
001F7
001F8
001F§
001FA
001FE
001FE
001FB
001FB
0C{FC
001FD
001FE
OCLFF

4200
oc201
00202
00202
00202
00252
00203
00204
06205
0620
00207
00207
00207
00207
00208
00205
00204
00ZCE
00200

TAPE EMULATOR FIRMWARE

J18EBB0002
90440005F3
T1BE3B0029
91CA3EQLFB
90BCOFOLFY
3008380000
1000880000
1000880000
3184380000

§0800C0201
J0EALBOCOC
90BO0&OLFF
30BIOCECDD
JGEAIBOOGF
90800&LSEL
3080080000

JIBECBONCR
(104400207
1198LB000G
9GBAGT0403
3680080000

1189480008
1080062000
1088480000
9080020207
S1C4480000

VERSION

y

SFRER: ALU
ICT
RTS
JCF
iCF
RTS
ALY
ALU

RTS

SFR1:

SFR3:
SFRA:

503 - A0 PAGE

STROBE FREQUENCY SELECT

CONST, ,DTOR, RB, Hi2
,,1ERQ, ,5F1,SFRI
CONST, ,DTOR, R3, HI29
+, IERR,R3, 5F2, SFR3
vy915F3,5FR4
,,RT08,R3

,,BPRE,R8

, PR, R8

,BT0R, R3

17

-e we

s XFER RATE=100KB/S(SF1)
3 XFER RATE=3B5KB/S(SF2)
s XFER RATE=455KB/S(SF3)
3 XFER RATE=356KB/S (DEF)
$SET UP STROBE FRER IN RI

-e ww

k]
sCHECK ADDRESS AGAINST LOGICAL AND PHYSICAL EOT

ADC:  JCF
ALU
JCF
RTSF
ADC2: ALY
aCT
ADCi: RIS
sWAIT FOR BOQUS
9
WRIT1: ALU
N2: J5k
#LU
JCcT
RTS

v+, ENBEDT, ADC1
CONST, , DXR,R1, HEOOC
vy+,EQUAL, ADC2

1111 SE0T
CONST, ,DIR, R, HOOF
vs+,EQUAL, EERR

KAMP DELAY

CONST, ,DTOR, R12, H48
JERR R4, WATT

+ DECR,R12

yee o COUT, N2

;HAIT 100 MICROSECONDS

WAIT: ALU
ALUF
AL
JCF
RTS
END

+, INCR R4, SRFRQ
vy 2 KRFRE

, MOVR, Ré
vy+,DESTT, HAIT
s+ IERR R4

;+J IF DISABLE EOT
315 MSB=C ?

;IF NOT, JUNF

$SET EOT

4M5B=F7

+1F YES, BOTO ERROR

1

sw ‘@m ‘au ‘ee -aw

s INCREMENT COUNTER
3
3

1128 TIMES
sRETURN




LABEL
ADC

ADCY
ADC2
aLU

BERK
o

Cunt
CHp2
CHD3

TYPE

>

Lo ]

TAPE ENULATOR FIRRWARE

VALUE
001FB

00201
001FF

0G{DE

PP
00043

00037
00OSF
0orsl

VERSION 503 - A0

CROSS REFERENCE TABLE

REFERENCES

205
407
634
638
540

30

36

70

87
108
234
261
299
330
362
374
402
435
474
509
5o
39¢

85
105

35
202
227
278
33
345
380
410
433
448
308
343
575
b14
275

84
246
324
447
918
600
140
167
166

216
48
=538

233
437

-b4t

~b62
3o
38
n
92
110
235
262
301
334
364
3%
408
439
48!
Si4
339
3458
633
Bt
106
136
203
229
280
314
347
381
412
447
479
Si0
S48
390
616
493
9
257
342
437
333
6335
-163
-1

-173

45

59

12

94
119
238
273
304
343
366
376
414
449
491
320
363
8060

59

ae
1g
138
207
237
9
323
352
o
413
448
471
912
548
39z

621

586

96
265
351
487
343

2485
456

46
61
73
97
163
243
276
307
346
367
379
419
33
494
325
370
604
662
89
120
139
208
239
292
127
354
400
415
430
472
319
58
395
624
=610
112
274
361
478

359

256
446

48

62

74

98
197
246
2
31
348
368
384
421
437
493
330
EI]
623
b8

90
122
188
210
248
293
35t
336
401
427
43t
482
321
387
610
625

198
27¢
384
481
a3

264
LYp

31

63

75

99
206
249
219
318
35t
370
383
424
439
497
344
84
826
870

91
127
1986
211
230
303
336
361
402
428
438
494
a22
562
b1t
528

207
268
398
452
978

PASE

330
480

3

68

a3
101
226
258
288
321
352
3N
387
426
4463
306
hLY
387
635
676
100
128
199
213
231
310
342
mn
404
430
40
498
323
964
612
640

224
304
409
494

585

383
7

3%
69
84
103
231
260
297

329

353
373
399
432
49
507
592
391
b4
678
102
12%
200
225
232
312
344
318
405
431
441
360
332
JeB
813
677

234
307
427
306
587



£,
€ ]
J

Cndd4
CHDS
Cndé
CONSY

cour

DAR

DARD
DARR
DR -
DARE
DARR
DATIN
DECE

DECR

DEST1C

DEST!!

DESTY
DBERD
DIAG!
DIRBZ
DLRES
DIRGS
DIAGS
i1
DHE
DMES
DNER
DMRD
HER
DORE
DGR
DORE
DORH
DauT

Dbbl’”bbbb”!’r»b»»bb

> > D I

> > > I D> D> DD

>

00044
00069
0004C
00003

00007

00oCe
0004C
001CC
000CA
00044
001CA
00000
00014

00198

00004

000CE

00402

00008

00007
0004L
00000
00G0C
0002¢
00029
00048
Q0GAE
QOOAD
00020
00140
0002k
0G1AF
0oe3L
00183
G003k
001BA
eog02

102
210
209
626
278
324
514
b4

34
330

11
N

328
3
679
32
281
475
33
=127
-3¢
-85
-8
-83
11

wn wn
N © D O e OO OO

—
[ =]
O

329

=178
-181
176
36
68
260
n
646
49
283
406
527

404
236

271
33t
518
)
40
563
41
363
37

38
294
501

39

-118

27
344

-164
L5
69
3ot
419
448

93
298
417
333

415
290

288
37
926
670
164
394
167
622
148

163
316
ot
166

239
383

4

i)
321
424
639
109
319
436
549

411
289
494
933

187

250
450

3t

n
329
39
b2
204
332
435
576

429
297
495
567
241
179
171
214
414

367
183

260
450

33

94
I3
530
668
215
349
445
97

304
301
See
282
182

178

280
470

35
99
AN
sS4

232
383
476
633

307
506
59

186

FaM
498

39
1o
352
510

T
m
479
671

389

318
307
600

3z
510




f/}\\
L

O

3]
DPR
opee
DPRR
DPR
DPRE
DPRR
broR

DTOR

Dxea
DXBR
DXR

DXREG
DXRE
EERR
ENBEDT

EGUAL

ERF
ERF!
ERFZ
ERFS
ERF3
ERFIX
ERVL
ERVZ
ERVI
ERVS
ERVE
ERVAR
FBSY
FREEND
FRENE
FSF2
FSF4
FSF7
FSF8
FSFg
FSFKD
FSRO
FSRZ
FSREV
IDLEY

> > D> D> DD D>D

DDDDDDDPDDDDPDD:’DDDDD»D.‘DP

0008F
0008C
0000C
00i8C
0008A
00004
0018A
0000E

0018E

0006C
001EC
000EA

0006A
001EA
001E1
0000

00006

00104
poiop
0Gii4
0011t
0511C
00104
0012
0013C
06140
00130
0014¢
go121
00605
00105
001D7
001A3
001B!
001C1
00182
00iBF
00140
00iCe
001CA
001C3
00050

32

o o o

o OO

30
312
92!

43
439

94
334

512
286
602
30
104
290
388
503
383
385
363
369
372
38z
181
406
420
425
4035
-427
178
140
602
399
~545
335
350
338
37
174
3835
-89
173
=135

H8

364

36
343
548

68
oAt

110
370

-b16
306
38

32
11
300
411
316
58

-387

=31

=377
=374
=388

361

-405

-4Z3

-43%

-474
445

-39

~bo4
-642

[ 14
553

336
563

-58E
397
-3B4
141

Se4 592

n

210 227
352 430
364 592
9 70
648 668

301 32
639  b&2

504

LT
209 236
302 320
420 425
528 531
389 599

3ge  3s8

47 422

36 438

560
-559
oe7  =97%

969 574

601 605

189 487

239
460
623

1

334

&0
274
322
429

945

627

613

250
470

99

419

64
275
333
492
538
60

617

280
498

163

356

76
284
335
493
961
653

641

293
310

197

330

wn
=
~

93
285
386
502
3t



1DLE2
o ILLOND
\ ) INCQ
“’ INR

JCF

JCFF

JCTF

JMFF

J5k

JSRF
HEMRD

> > D> D>

00035
00070
00005
00189

boLnz

I

000BE
00084

137
170

48

92
231
309
381
426
478
575

37

3t
121
239
328
434
503
561
658
137
382
622

31
158
173
187
315
54
L)
671
214
295
447
39

96
18
305
423
560
328
617
195
289
LR
669
224
102
31z
521

c
o

430
258

3t

-140
175
S6
9%
234
326
384
435
481
578
38
37
169
274
335
435
304
369
b0
204
406
627
32
140
176
201
31
473

527
230
2%
43¢
594
112
183
308
438
57

37
b4l
196
350
477

398
120

7y
&

SAE
199

260
32

180

108
243
348
405
438
505
603

39

60
17¢
281
349
443
Sib
RE
679
208
411
633

KNS
164
177
212
317
7%

32%

240
298
5it
597
13
189
309
430
378
483

205
383
480

227
362
564
210

327
3

183

112
246
341
408
454
335
635

40

b4
182
286
3863
476
o928
385

215
7

34
143
178
233
39
433

512

241
33z
49

141
217
324
457
601

505

216
397
542

239
450
592
343

329
34

184

203
234
357
416
437
552
678

L)

76
228
290
3435
47%
53!
389

284
429

250
40
621
352

362

35

185

206
257
366
21
L1
359

49

3
232
302
3n
492
543
602

263
436

47
147
184
275
333
3135
59y

282
416
363

2
257
349
a8
629
335

238

470,

n

404
37

-188

214
262
370
422
47
368

30
104
236
322
386
301

(143
JdJ

649

284
583

14
o

148
185
300
420
57
647

283
434
Stk
174
263
389
933

603
256

437
634

280

438

401

415
e

27
265
n
423
475
BTN

32
109
255
325
388
502
556
630

613
244
456
639

293
3i0

412



BOVR

DNER
ONER
DRES
PARERR

PERR

QR
BARE
BARR
'Ll
gMoe
BMDR
grg
GERE
BERR
goRg
QCRR
grR
QPRE
@PRR
QTOR
RIF
QIRE
BXRK
RO

k!

A

> > > D

DZ’PD?D»D»DDI’»DDDDDD

A

00088

00072
001F2
000F2
00001

0010C

pooCo
00040
oo1ce
0009
0001
06190
00091
00011
00191
00030
DO1BC
00080
0000¢
00180
00164
000ED
00080
DOLED
0000

0000t

40
sl
441
Sbb

85
168
176
184
200
274
332
409
458
319
598

107
296
549
201
452
393

—
<<
L= =]

“
(s~
S O LN OO

-~
DN D DO

363
103
¢

B3
118
231
278
126
38
435
495
526
588

45

41
314
453
393

86
169
177
183
207
278
342
413
468
527
678

124
37
Seb
212
462
-611

387

IL

369

14
o

128
237
283
331
381
448
496
333
390

46

45
313
472

13
170
178
186
211
283
3435
27
494
343

201
452
593
230
473

372

Bt
136
280
289
3435
385
454
301
346
3%

31

213

3

L]

118
17
179
187
22
284
354
430
492
Sk

212
462

240
499

368

376

92
200
248
291
348
402
438
303
932
603

33

240
344
499

164
172
180
188
225
291
ALY
43!
495
362

230
473

233
33

4
~~J
wn

634

97
203
254
297
334
403
404
507
362
blé

35

241
353
300

165
173
18!
189
237
299
318
433
502
584

240
499

283
924

100
211
262
309
357
413
458
08
968

58

253
451
925

166
174
182
198
248
310
398
447
508
385

253
513

296
549

108
24

273
310
364
416
475
a4
375

39

281
453
549

167
173
183
199
273
39
402
448
315
390

283
324

7
S66

13
228
207
318
n
431
491

- 319

184

61



R10
Ri1
R12
R13
Rid
Ri5
R2

R3

R4

R3
kb

k7

RE
¢
RALE

RBSY
RCCE
RDt
RLCHD
KDE
RCENE

RDERE
RDF2
RDFS
RDFE4
RDFES
ROFWE
RDGDK
)]
RDR!
RDRZ

> > D> > D> > D>

> X>

I+ e = T = i = - -

™ T D D X D I> D> D I>

00004
00008
0000C
0000D
00GOE
0000F
00002

00003

00004

00005
00006

00067

00038
00009
00605

00008
00003
00039
00001
00006
001EZ

00047
00093
05041
000RE
000AF
0008
00007
00087
00088
000C4

62
110
24
288
332
384
438
302
554
600
399

648

&9
169
177
183
208
410
601

70
680
343
363
366

95
Ly

"
197

88
280

k&
o

S64
482
628
=99
163
91
263
a7
104
232
228
241
242
169

274
=278
-290

&3
112
234
299
334
387
447
506
339
604
430

870

73
170
178
186

32
428
605

I

312
34

101

4
o

199
162
293
450
392
614

109

208
265
603
-113
-23b
248
-238
239
-224

=217
337
298

&8
129
246
301
337
398
437
313
570
635
433

163
i
179
187
235
344
b4
193

382
387

102

120
32
450
611
616

112
381
267
=621

244
253

-262

305

12
139
257
J04
342
408
447
318
573
639
439

164
172
180
188
284
333
4%
396

368

103

202
347
470

640

410
294

287
237

308

84
198
265
307
33t
409
478
527
378
b2

165
173
181
189
247
380
631
639

370

397

213
356
498

428
3G9

%4
206
274
319
341
422
481
330
585

166
174
182

298
369
634
69
s

419

£40
326

9%
207
276
321
368
423
492
333
587

167
175
183

305
NIL)

676

314

421

239
404
521

332

A7
284
324
35
o7
494
343
398

168
176
184

308
%7

678

234
815
348



O

O

RDR3
ROR4
RDR3
RDR&
RDR7
RDRE
ROREV
RDY
RE1
READ
REQT
RHER
RLDP
RMiQ
RMD
RMDO
RMDR
fue
RMER
RP1E
RPT
RELEND
RRAEND
KFSEND
RRGEND
RRTEND
RRESY
RRDEAD
RREND
RRFRR

RTSF

RS
ks
BY2E
SALE

5cee
5Dt

SDGLE

»D»PDDD»D!’»»D:’”»D’»D’D””,”

>

o™ I I D

>

000C3
00002
00008
000E6
000C2
000BC
00083
00003
001E6
00037
00006
00001
00007
00018
0009k
0001E
00198
00041
001A1
00009
00002
00007
000E9
000E7
000ED
000F3
00003
00005
00004
00002

00001

00008

00004

00004
00004
0c182
00000

00008
0000E

0000F

284
302
281
322
285
=282
172

-624

c
™

138

198

(= I = A 4

122
306
282
320
328
325
483
128
300

90
284
436
330
137
38
100
308
333
648
661

86
433
137
209

8t
278
431
562
624

8%
430
129

-289
=304
=310
=324
286
316
186

827
=97
303

224

=309
295
=325
=331
335
615

-30¢
106
295

e
L

367
244

575

208
367
340
651

202
bll

400
160
291
448
390

199

319

=203

323

342

33
333

=337
617

411
118

Jte
438

210

J24

641

204
327
472
554
25
613

x4
20J

382
374
bod

347

429
200

345
468

344

215
33
306
b12
292
622
244
385
397
677

I%t

211
354
495

353

g2
312
621
298
627
247
410
601
680

30

mn

241
406
523
633

332
298
428
605

404

237

402
519

401

52
417
934
677
583

€

415

248
413
546



SEQT
SF1
SF2
SF3
SFR1
SFR3
SFR4
SFREG
SHER
SLDARR
SLDP
SLRTOR
SLR
SFF2
SPF4
SPF3
SPFB
SPFEND
SEFuD
SPRY
SPR{
SPRLC
SPR11
SeR2
SPRI
SPR4
SFRS
SPRé
SPRY
SPREV
51
SREERTD
SREERD
SRFRE

SEF:
ERS

Sk

SHS
N2
WAIT
WAIT!
LI
L1314
WRi
WRENL
WRITE
1
WTERD

> D> > D
I’DPbDDD”DP»D»»D»DDDDDDD»DDPD»’

o T T T T I» D> P I I D

0000t
0000D
0000
0000F
001F3
00LFB
001F%
001F2
00009
003CA
0000F
00384
00388
00159
00160
00142
00171
0014t
0014E
00177
00178
poigz2
C019F
00184
poigl
00194
0018F
00190
(O1BE
00173
Qo0ag
0Gist
004D

00008

00288
00009

0000t

0000C
00202
00207
00202
000FE
0UQF 4
0007E
OGLEC
00672
00028
QGLEF

557
647
649
630
647
649
650
196
188

129

61
435
-478
434
479
-479
148
492
-496
303
517
-308
302
528
501

€
331

3t
171
118
ot
127

B9
282
451

" &7h

58
242
623

86
431
207

-469
639
193
349
182
204
214
179
-B3

389

461

-b49
-632
=633
224
614

139

62
-438

-468
-482

-447
-495

304
929
3
-507
330
-519
-333
-318
-491

105
294
471

261

200

398

671
b6y
396
=332
-342
=207
357
187
3
423

289
616

326

465

476

=306
=333
318

27

135
313
459

211
409

-476
-b48

215
4
-195
9%
34

9

505

467

478

326

333

203
381
sl

342

335

475

334

588 ~b46

603

22%
416
349
351

378

610

240
434
363

251
431
393




LN
il

G //

T

1ERD
1ERQ
IERR

> > D>

000C#
00044
001C4

633
135
358

83
195
680

-39
In
647

84
383

401

91
396

412

98 128 - 129 138 139
397 399 637 b49 449
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20
21
22
23
24
23
24
21
28
29
30
3
17

Wi

kS
<

34
3%
36
37
38
39
40
41
42
43

a
-

45
4
47
48

SPECTRA 03 TAPE EMULATOR FIRMWARE DEFINITIONS PAEE 1

TITLE

s we ws as

PAUL WASSENBERE

s JANUARY &,1983
sNOVEMBER 26,1986 MODIFICATIONS FOR SO3

;
;
]
;
;
: AU SOURCE,
s ALUF  SOURCE,
; RTS  SOURCE,
: RTSF  SOUKCE,
: JHP  SOURCE,
s JMPF  SOURCE,
s JSR SOURCE,
: JSRF  SOURCE,
s JCT SOURCE,
; JCTF  SOURCE,
: ICF SOURCE,
: JCFF  SOURCE,
1
WORD 40
b
ALUDF:  SUE
SRC:  SUB
DST:  SUE
;
;
s INSTRUCTIONS
ALU:  DEF
ALUF:  DEF
RTS:  DEF
RISF:  DEF
M DEF
IMEF: DEF
IR:  DEF
ISKF:  DEF
LT DEF
ITF: DEF
IF: DEF

DEF

ICFF:

SPECTRA 03 TAPE EMULATOR FIRMMARE. DEFINITIONS

THIS FILE DEFINES THE INSTRUCTIONS USED IN THE FIRMNARE FOR THE
SPECTRA TAPEWORM.

12 INSTRUCTIONS ARE DEFINED AND HAVE THE FOLLOWING FORM:

DESTINATION, ALU OF, REBISTER ADDRESS, CONSTANT
DESTINATION, ALU OP, REBISTER ADDRESS, FLAG2,FLAB
DESTINATION, ALU OP, REGISTER ADDRESS, CONSTANT
DESTINATION, ALU OF, REGISTER ADDRESS, FLAGZ,FLAG!
DESTINATION, ALU OP, REBISTER ADDRESS, JUMP ADDRESS
DESTINATION, ALU OF, REG ADOR, FLAGZ, JUMP ADDRESS
DESTINATION, ALU OF, REG ADDR, JUMP ADDRESS
DESTINATION, ALU OP, REG ADDR, FLAB2, JUMP ADDRESS
DESTINATION, ALU OF, RES ADDR, COND SEL, NP ADDRESS
DESTINATION, ALL OF, REG ADDR, COND SEL, FLG2, JMF ADDR
DESTINATION, ALU OP, REG ADDR, COND SEL, JMP ADDRESS
DESTINATION, ALU OP, REG ADDR, COND SEL, FLBZ, JMF ADIR

10VEB0410000000 sALL OFERRTION
2ViBH01 s SOURCE ADDRESS
2ViB400 +DESTINRTION ADDRESS

BA00,SRC, DST, ALUCP , AVEHEC BHERD, 1 2VXHECOO

BOO, SRC, DST, ALUCE  4VEIHEO, AHEC, AVEHAC, BHEOO, AVIHED
B401,SRC, ST, ALUDF , AVEHED, BHEBC , 12VHEO00
B401,SRC, DST, ALUDP AVIHEY, AHEC, AVIHRO, BHEGD , AVIHED
B410,5RC, DST, ALUDF , AVIHED  BREOC  B409, 10VS
BHL0,5KC, DST, ALUCE  AVIHAG, 4480, AVIHRC  BHO0, 1OV
BH11,5RC,DST,ALUCF , 4VIHEO, BHEOO  BAOO, 10V4
Bi11,5RC,DST, ALUCP , 4VIHEG, AHRO, AVIHEC  BHOO, LOVS
B410,5RC, DST, ALUDF , AVIHEG, AVIHEO, AHED BHOL, 10V$
BY10,5KE, DST, ALUDF , AVAHEC, 4VIHED, AVIHEC, BAOL, 10VS
BH10,5RC, DST, ALUCP , AVLHES , AVIHED  AHHO, BROO, 1OVS
B10,5RC, DST, ALUDP  AVERED, AVIKRO, AVIHED, BROD, 10V



LIKRE SPECTRA 03 TAPE EMULATOR FIRMWARE DEFINITIONS PAGE

0
\ 51 3SOURCE DEFINITIONS
2
53 DATIN: EQU B0G $ENABLE TAPE WRITE DATA
54  RDCHD: EBU Beo! ;ENABLE TAPE COMMAND
S MEMRD: EQU B410 sENABLE RAM DATA
56 CONST: EBU Bélt ;ENABLE FIRMNARE CONSTANT
ST
% g
59 . ;DESTINATION DEFINITIONS
60 ;
61 - MEMWR: EQU 1 I} ;LOAD RANM HRITE DATA
62  DOUT: ERU B410 +LOAD TAPE READ DATA
63  CA: By B! ;LOAD UPPER WIBBLE QF COLUMN ADDRESS
64 H
85 3
&6 H
67 3ALU OPERATION DEFINITIONS
68 3 I8,17,14,15,14,13,12,11,10,CN

0
70 KOVD:  EGU  BIUOI0001110  jMOVE D
71 MOVR:  EGU  BHCO10001000  jMOVE R
72 WOv@: EBU  BAGOI0000100  3NOVE @
3 DUOR:  ERU  BACLI0001110 ;D =} R
74 DT08: EBU  BAODOO001110 3D =) @
— S RTOB: EQU  BROOOCO0I000 R = @
C;,m% 76 OTOR: EBU  BAOI10000100 ;B =) R
77 OPEZ: EBU  BAODOGOOI100 3D 4 @ =) O
78 DPER:  EBU  BACIIOCONI00

79 D@ EEU  BACOI0001100 ;D + @
BC  DPRE: EBU  BAGOOC00I010 3D 4 R = @
gL DPRE: EGL  BAOL10001010

82 DPR:  EBU  BHOC10001010 3D + R
B3 OPRO: EGU  BE0I0000000C 38 + R =) @
B4 QPRR: EBU  BACI10000000 30 + R =) R

85 @PR:  EGL  BAGOIO000000 3@ + R

- Bt RPIB:  EBY BROOGO0O10CL R+ 1 => @
87  RM1B: ERY BR#0OGO0011000 R -1=>8
B8  Dmoo: - EGU B#0000101101 D-8=2E
89 DMBR:  EBU BsOL1O10110L D -B =0 K
90 DM@+  EBU B#GI0101101 ;0 -8
91 DERE: EQU BR0G00101011 0-R=28R
92 DMRR: ERU BR#OLI0101I01L D - R =R
93 @Mpe:  EBU BRO0OGH1110L i@-D=x@
94  OMDR:  ERBU B#otingiitol 5@ -D =R
93 GMD: ERY BROGIGLITLIOL - 3@ - D
96 GMRE: EQU BR(200010001 W@-R= 0
97 BMRR:  ERU BRC11G010001 @ -R=yE
98 GMR: EEU BRCO10OLOC0L - 3B - R
99 RMDB:  EBU B#0L0001101Y iR-D=>0
106 RMDR:  EBU B¥C110011011 ik-D=:R
;’”"\} 101 RM@: EBU BRoG1001101L - R =D
N’ 102 RMER: EBU BaG110100001 sk -B=»R
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LINE

103
104
103
106
107
108
109
110
11
12
13
114
115
118
117
118
119
120
121
122
123
124
125
126
127
128
129
134
13

12
133
134
138
136
137
138
139
140
141
142
143
144

SPECTRA 03 TAPE EMULATOR FIRMWARE DEFINITIONS

RMQ:
DPi:
INCQ:
INCR:
)
DECA:
DECR:
RX2R:
SLR:
SRR:
SLATOR:
DARD:
DABR:
DAR:
DARB:
DARR:
SLDARR:
DAR:
BARR:
BARR:
BAR:
poag:
DO@R:
DORE:
DORR:
BORE:
RORR:
Dxeg:
DYER:
DIRE:
DXRR:
DXR:
BYRE:
QXRR:
B1R:
LERD:
1ERE:
IERR:
QONES:
ONEQ:
[NER:

H

EQy
11
gay
EQY
eQu
tau
EQu
(4]
213
£au
1
21}
£Qu
EGU
EQy
eau
ey
Egu
EQU
Eay
EQU
EQy
EGl
EQu
EQy
EGU
goy
ERU
EQU
ey
EQY
EGY
EaY
EQY
EQu
Eqy
11
)
244
[
E&U

B#0010100001
B#0C10001111
B#0000000101
B20110001001
BE0010164110
B#000001010C
BR0110011000
B30110000010
B4#1110001000
B41010001000
B#1110000100
B#0001001100
B30111001100
BR0O0O11001100
Ba00OL001010
B#0111001010
Bai111001010
B#0011001010
B40O00O1000000
BRO111000000
BR0011000000
BROGOOIT110C
BR0110111000
B#0000111010
B#0110111010
B#0000110400
BRO110110000
BROGOLIOLI00
BROLILEQ1L00
BRLGOL1G1610
BRO111101010
BR#5011101010
BRCOO1100000
B20111100000
B80011100000
BRGO11000100
BRC0O100010C
BROLILG0010C
BEOC11110010
BROGOII10G10
BRO111110010¢

PAGE

NN
a0

[ s s |

~
o o DO 0 0 D

2 =) DEST BUS
DEST BUS
DEST BUS
DEST BUS

N N W
nonon e
LV R Vg

™ D D0 0 D ) 20 DN
]
oD v X o

o @a e wE WBS ae We 4 AR lae WE We WP

o o nonn
P N
ol =]

-
()
>
=
=~

;0 AND @

D AND R =) @
sDAND R =) K
s(DANDR) #2=2R
;0 AND R
tBANDR =) 8
tBAND R =) K
1@ AND R
DORE=>E
DORR= R
;D ORR =12
DORR=>R
@ 0RR =8
RORR =R
;DEXOR B =3 €
DEXCR @ =) R
1D EXOR R =2 @
D EXOR R =3 R
+D EXOR R

+8 EXOR R =3 D
(@ EXOR R =) R
1R EXOR R

1 1ERD

+1ERD =3 @
sIERO = R

3 ONES

sONES =) @
$ONES =2 R

3



LINE

146
[ oW
D [
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
N
o’ 173
174
175
176
177
178
179
186
181
182
183
184
185

SPECTRA 03 TAPE EMULATOR FIRMNARE DEFINITIONS

—e ws we

RO:
RI:
R2:
R3:
R4
RS:
Ré:
R7:
R8:
R9:
k102
Rit;
Ri2:
Ri3:
Ri4:
RiS:

- W we

;CONDITION SELECT DEFINITIONS

]
PARERR:
RDY:
RWD:
FBSY:
EGUAL:
cout:
DESTT:
DEST8:
DESTY:
DEST10:
DEST1:
ENEEQOT:
SFi:
SFZ:
SF3:

H

eau
eay
Eay
(0]
EBuY
tEau
2l
Eau
gQu
EQu
EQu
QU
2y
eau

EQy -

Eoy

goy
QU
gau
QY
114
ol
EBU
EGY
241
Gy
EQy
ot
2]
EQu
Eau

REBISTER ADDRESS DEFINITIONS

He0
Hel
42
Li M
Hid
HES
i 1
He7

Hig

He?
HéA
HeE
HiL
HD
HEE
H¥F

HH
Lt M
His
HES
Hit
He?
Hiz
HeE
H39
H¥x
HiE
HeL
HEL
HEE
HEF

ws e wE we @ we ‘@S ‘AN We ‘@s ‘es ‘as e me we ‘s°

$PARITY ERROR(READ OF WRITE)

+LOW DURING RAM REFRESH

sREWIND CHD
sFATR BUSY

tDESTINATION BUS=0

sALU CARRY QUT
sDESTINATION BUS BIT
{ENAELE EOT

sSTROEE FREQUENCY 1
:STRUBE FREGUENCY 2
sSTROBE FREQUENCY 3

7
8
g
10
1
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187

1B ;FLAB2 VALUE DEFINITIONE
188

190 SRS:  ERU He9
191 RRS:  EQU Hil
192 SRFR@: EQU HiA
193 RRFRR: EBU K2
194  RBSY:  ERQU HiB
195 . RRBSY: EQY Hi3
196  SWS:  EBU HaC
197  RWS:  ERU He4
198 SALE: EBU H#D
199 - RALE:  EQU HES
206 SE0T: - EBU HEE
201 REDT: ERYU H¥
202 SLDP:  ERY HeF
203 RLDP:  EAU HE7
208

205 ;FLABL VALUE DEFINITICNS
206

207  SHER:  EEU Hae
208 - RHER:  EBU H!
205  S5PT:  EEU HeA
210 RPT:  EQU HE2
211 SCCe:  EAQU HiE
212 RCCG: EBY H$3
23 Sk et 4L
214 RN: EBL He4
215 SROBAD: EGU H&D
216 RRDBAD: EBU HeS
217 SDE:  EBY R3E
218 RDE: - EBU 1t
215  SDEOK: EAU HiF
226 ROBOK: EBY He?
220

272 - ERD

TOTAL DEFINITION ERRORS = 0

$SET READ STROBE
sRESET READ STROBE
$SET REFRESH REQUEST
sRESET REFRESH REQUEST
$RESET BUSY

;RESET RESET BUSY
3SET WRITE STROBE
sRESET WRITE STROBE
$SET ALE

sRESET ALE

;SET EOT

sRESET EOT

$SET LDF

;RESET LDP

$SET HARD ERROR
;RESET HARD ERROF .
3SET PARITY TEST
RESET PARITY TEST
+SET CL8

;RESET CCE

1SET WRITE

;RESET WRITE

:SET RESET DIAG BAL
+RESET RESET DIAS BAD
+SET DATA ENABLE
;RESET DATA ENELE
$SET D6 OK

;RESET D& O
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ALY
CONST
DARK
DATIN
DESTIH
ot
DMkE
DORG
4]
DPRE
DTOR
DXRE
FBSY
JCFF
JHPF
MERKE
ONtEE
BRE
anoa
QHRE
arra
errg
R1G
R14
k&

K&
RCLE
kLY
RMiE
Mz
RRESY
RTOE
Rel
SCCB
SFi
SLDARK
5P1
SRE
1ERD

O

»P’DDD»D:’DDPDPD:l>DDDDbDDDcUDDDDDD»DDPbDO

SPECTRA 03 TAPE EMULATOR FIRMMARE DEFINITIONS

00003
001CC
00000
00008
000AE
00028
0003R
0008C
00004
0018E
00064
00003

00001
00072
000C0
0001D
00191
00000
00060
00004
0090E
00904
00008
00003
00003
00018
00061
00603
00008
00004
00005
0000D
003CA
00004
00282
000C4

ALUF
couT
DAF:
DECA
DEST?
u, 13
DNRR
DORR
DPRR
DPRR
DXxae
DXRR
INCR
JC7
ISR
MOVD
DKER
RaRR
RORD
OFRR
BXFR
kit
RiT
RS
ks
RLOND

ToT
Wi

RED
RMSR
RFCRAD
RTS
RWS
8Lt
gF2
LDF
SRT
Skz
1ERE

SYMBOL TABLE

00007
000CA
00014
00002
000AD
001AB
001BA
0000C
00184
000£C
001EA
00003

0008E
001F2
00044
00190
00036
00180
001E¢
00658
0000F
00403
00609
06aC:
00008
00098
001AL
00063

004G4
0000
0000E
0000F

00005
00044

ALUOP
DAQ
DARR
DECR
DESTS
DMea
poea
DOUT
DPER
DsT
DX@R
ENBEOT
INCR
JCTF
JSRF
nove
DNES
BARR
7,13
QORR
BT0R
RO
Riz
Rz

R&
RALE
ROE
RHER
RMLE
kP10
KRFRE
KTSF
RXZR
SDBOK
SF3
SLETOR
SREOBAD
S
1ERF

o
1’!)!’1’»»»:7:)»’:”DDDDDDDDDPDGUDDDMD&D»”’»

000CC
00044
00198
00008
00020
0003C
00002
0018C

001EC
0000C
00189

00084
000F2
001Co
00091
001B0
00184
00000
0000C
00002
00006
00403
00006
00001
00018
00009
00002

00182
0000F
0000F
00384
00000
0000C
0c1C4

cA
pAge -
DARR
DEST10
DESTS
DMER
DOGR
DP1
DPR
proe
DXR
EBUAL
JCF
JHF
MEMRD
HOVR
PARERR
anp
GnRE
aPR
xR
k1
R13
R3

R7
RBSY
RDGOK.
RLDP
RMDR
RPT
RRS
Rb
SALE
SEOT
SHER
SLR
SRFRE
SWS

PAGE &

DD’DDDD’DDDDD‘3:-DDDDD’PDJ’DOUDD”»D’D’D)’

00003
0004C
001CA
00004
00009
001AD
00188
0008F
0008~
0000E
000ER
00004

00002
00088
00001
000%0
0001t
00080
000E0
00001
0000D
00003
00007
0000
00007
00007
0019B
00002
0000t
00004
00000
0000E
00009
00388
0000A
0ooecC
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