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USE OF 5 1745 INCH DISKS ON B1965795 NAC.

The diskettes to be used on the new maintenance access card
will be 800 Kbytes 5 174 inch TP4D0 disks { as formatted on
an ET2000 processor J, and will be driven by a WD1770 LSI.

The media characteristics will be as follows :

S2CtOor S1Z2 v v o o = 512 bytes
Total 51Z€. o =« =« = = = 1500 sectors
Number of cylinders . . 80

Number of surfaces. . . 2

Sectors per track . . . 10

The software formatting may be summarized as follows :

Sector O Reserved area.

(1]

Sector 1

(1)

First copy of file atlocation table {FAT),
{ 341 entries of 12 bits ).

Sector 2 Second copy of file allocation table.

Sector 3 - 11

(1]

144 directory entries { 32 bytes/entry ).,
each entry contains ( among other items ) :
- file identifier ( 8 bytes ).
- file id. extension ( 3 bytes ).
- first cluster address { see below ).

o

Sector 12 - 1599 Data area, divided into several "CLUSTERS™ -
allocation units of 83 consecutive physical

sectors.,

Each cluster belonging to a file is Linked to the next one
 if any ) via the file allocation table (FAT).

Any cluster address {12 bits) can be translated into 2
sector address (16 bits), using the following algorithm :

physical
PHYSICAL ADDRESS := 12 + 8 * ( CLUSTER ADDRESS - 2 )

{ continued next page )
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(2]

There will be 3 types of files present on the diskette

- XXRXEX¥X.5YS files : containing MAL-II firmware.
- XXXXXXXxX.MTR files : data files to be transferred
to the host wia the "U" register.
- xxxxxxxx.EXE files : programs executable by the MAC-II
card { via the "EX™ command ).

For a2 more practical use the first file present on the diskette,
starting from sector 12, will be the MAL-11 firmuware.

When pouering the system up, the maintenance access card will
automatically initiate its self test {resident in ROM), toad its
non resident firmware { *xxxxxxx.5Y¥3" file ), and give control to
that piece of code.

One of the first steps will be to read the FAT & directory in RAM,
which should be kept in memory for further user, and wait for an
operator input.

GEMERATION OF MTR FILES :

The input files will have to be located on an MCPII system and will
be the same 3as the ones used to create MTR cassettes. A new program
catled "SSLOAD/MAKDISK™, similar to the previous "SS3LOAD/MAKCAS™,
will be designed to convert those input fites (mainly output of the
MIL compiler) to a 51271 file (instead of 36871) suitabie for
transfer to the ET2000, which will not produce a3 LRL byte betueen.
sach data byte,r and take into sccount the *CASSETTE STOP® (0022)
micro to fill up the 512 bytes buffer (generate pseudo gapl.

Once transfered to the ET2000, the file will be copied to the TP4DD
disk as a seqguential data file, whose file name will be suffixed by
a ".MTR"™ extension.

This procedure does definitively not aliow the generation of disk
code using a3 previousiy made system cassette.

DISKETTE DATA ACLESS =
Will be performed by a firmware module capable of handling the

diskette functions, each one of those will executed from specific
entry points named as follows :

Type 1 operaticons : ) Type 2 operaticns 2
{ head motion ) H { input 7 output )
..................... Y e e —e——————m
H

- RESTOR H - READ
- SEEK H - WRITE
- STPIN H
- S5TPOUT H
- STEP H

{ continued next page )
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The reguired parsmeters ito activate those operations are :

PL/M 30 ASM 3080

—— e - - -

3

i

H Disk address

1 ( absolute 0 relative )
i
i
3
3
3

——— —————— v D - ————— - ———————— ] ——— v —————— -

Second parameter Memory buffer address Registers D & E

MAC-II FIRMWARE STARTUP :

As mentionned above, the whole MAL firmware will no longer be
resident in ROM» but will rather be bootstrap'ed from disk after
completion of the self test, provided a suitable disk was inserted
in the drive when the firmware is started up.

Since the 0DT handling module i3 overlayed on disks, theres needs

to be an appropriate procedure to display any exeception condi-
tion that occurs while loading the RAM firmware.

These functions will be performed as follows :

P T ey ——

- —— i ————— o ——
T - —

——————————— - ———————— -

1 ]
3 1
! pisplay self test |}
i result screen () |
i 3
] 1

- —— . - o~ - - —— - —

1 ]
1 ]
H MAL~-T11I self test H
Y e —————————————— i
]
3

;<-.. ............................. 4

........ Ve H

/ A Yes H

< Self test error ? D>=—=-v-- + H

L VI 7 H H

No ! } H

......... | JE H H

i ] 1 3

] ¥ £ ]

H Bpotstrap H ! H

E ] 3 ] ]

B oo o a n 1 ] 3

] ] ]

] ] 1

........ Vo oo H H

No / A\ Yes !} H

----- < Diskette error 2 >===-=>{ :

A / H H

v H

4

3

|

]

1

E

1

1

]

¥

]

3

+

. - - -
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Since only the master processor may access the disk driver chip»
the above procedure has to be executed 2 times seguentially by
sach one of the AJB processor, according to the following flow :

- ——————————— — —————— ————— -

1
3 ]
H MAC-II selt test :
t e —————— H
E 4
|
_———Y_
No / A Yes
P m e ——————— < HMaster ? dereemmmmsm—e— +
H \ e / !
__________ Y S | S
: : 3 :
I Slave handshake Jeoeisssns H Load MAL-II1 firmware H
e —————— H - Y e e e H
| b §
| - 1
R >! - Vo o
] 1 E ] 1
] 4 - L] ]
H ——Y ems=sasse=em=) HMaster handshake !
H / A HE i
+---< Master ? > i
NOo N I e V e e
! Yes H H
_________ Ve i Toggle master FF |}
H i e ————— i
i load firmware | H
U i == mm————— +
b ] | ]
 § i 1
__________ | N H
i H / A\ No !
1 Master handshake Jeeceasecssss < Slave ? D==—=—t
Y e e e e H - N e 7/
H . Yes |
__________ V e e - S | S
1 ) E ] ]
1 E - ] ]
! Toggle master Ff |} easnsenesesy Slave handshake |
Y e e e H . —————— H
H H
b ——— > j€rmmm———— +
4 ] ] ]
3 i ] 1
H _—Vo_ V____ HE
Y No / \ 7 A\ No !
t==-=< Slave ? > < Master ? >--=¢
A U / Y /
YRS o e e e e e e 1 Yes

Execute MACL-I1 firmware.
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1 k]

1 1
€¢mmmrmm e ee e + HE G i +
] 3 3 1
3 3 s E ]
...... | i m—————V______ :
/ A No | 7 A No |}
<S5 ->H¥ link ? >-—=--+ <M -> 5 Llink ? >-==—%

- —————— - - —— - ———-——— -

- ————— - —— e ———— - ——— - ——— Y -—————— -

—— -~ — - ——————— —

-
Y

N N T R e W i e e T D e R e O D e e e e e e b M g e e
o
e

1 1

1 L
I{emmm e — = + (== ——— +
1 1 1 E 3
1 3 3 ]
...... | S i —————V H
7 A Yes } ] A\ Yes |}
< § =-> # link ? >==—--% < ¥ -> 5 Link 2 >====%

| S / | W 7
No 1} i No
v v
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MAC-I1 I/0 DEVICES :

The firmware will no Llonger access peripherals using an 1/{

memory map as on the previous H9 card, exercisable via moves
o instructionss, but rather issue IN/DUT micros

to/from B micr
{ 30Bxx /7 abd3x

The following

SYSTEMS
CARD IIX

PAGE 12

B T kT - e——

x ) on corresponding I70 ports { xx = address ).

conversion table applies to this change :

- —————————— - —— . —_— - — -~~~ T —— -

J Y T N e e L I L T

IPPI

HPPI

MPP1

In addition, the diskette replacing the old~-fashion cassette

H i H

H H MAC-1 H MAL~-I
{1 Type | Hemory map addresses }
R e ————————— H

: : !

;] 8255 |} 27580 - 37583 H %0 -
1 1 ] : |

| i 3

i 8255 4 87600 - 37603 H 294 -
3 3 ]

1 1 |

¢ 32535 1} /7680 - 27683 H P38 -
1 3 4

] 3 L |

1 8255 a7700 - 27703 H 284 -
] 3 3

1 ] ]

] 8255 1} AT730 - BTT7A3 H 280 -
Y ] 3

E H H

1 82517 | Ars00 - BTS03 H aBl -
1 3 3

i § ]

i 8253 B7480C - n7483 H 2A0 -
S ] 1

E ] ] )

—— v - ] - ——— -

I

—— i ——— o — i — —— -

388
3s7

233

-

drive will no longer be accessible via the USART, according
T 4n PPIlcsr but via a specific disk controlier.,

to "MODE SELEC

named WD1770, to which the /0 port addresses atld - 2C3 will
be assigned, while the diskette side select function will be

execised by an

The new MAC-II

. .
firmware using

DUT micro on port address 2D0.

error display LED’s will be driven by the
the 170 port address 2ED

T S

S5ee appendix for a more detailled description of all the main

command format

s to those LSI's.
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CHANGES TO EXISTING ODY COMMANDS =

{1) TAPE ====> LOAD "< file name >
{2) BTR =-===> MTR "< file name >"
{3) REWIND =-=--=> UNLDAD

Where < file name > is an & characters alpha string.

- {1) Will place the processor in MTR mode, search for

"< file name >.MTR™ in the directory of the diskette
already loaded in the RAM of the MAC-II1 card.

Any subsequent “50" command will cause the first cluster
of the fite to be read ( if it can be found ), and the *"y"
register of the host to be filled with the data read from
the RAM buffers.

- {2) In addition to known features of the MTR command, this
command #will cause FAT and directory to be reloaded from the
diskette to RAM, "< file name >.MTR™ to be searched.
Afterwards, by means of a "G0™ command, data from that file
will be provided to the *U" register of the host.

Both commands (1) and (2) need an additional error message
to handle unsuccessful search conditions.

If no < file name > is provided to commands (1) and (2), the
file identifier stored in RAM will simply not be modified,

and the previously existing one will be re-used for subseguasnt
commands, after completion of the self test, the file
identifier in BAM will be filled with the "LLRSTART” pattern

LR 1

- (3) Will cause stepping the head mechanism of the diskette
to track zero position in order to allow removing the floppy
disk safely.
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NEW ODT COMMANDS :

{1) EX "<file named>* [for hypothetical future usel
(2) DIR
(3) AUTO =-=--+---> "<file named” -—--#----= $mmmmmmm————— t=—==>
! : ! P
fmm———————— > mmemm———— + +===> N —===%
] ¥

{1) will cause "< file name >.EXE™ to be searched in the
directory of the disketter, loaded into MACII memorysr, and
executed as a firmware overlay.

(2) witl cause the 123 first directory file identifiers of the
diskette to be displaysd on the ODT screens, free entries in the
directory will be represented by a dot (".") pattern, all
Loadable files (,MTR files) will be highlighted.

{3} will cause the specified file name or the currently used

file name (if not specified in the command) to be searched on

the disketter, ands, if found, this file identifier will be written
at a3 specified location in sector number 3, followed by flags
indicating the ONJOFF variant of the command (default is5 OM) and
the status of the system when the ™AUTO"™ command was entered on
the ODT (i_e. slave processor ONJOFF status, remote odt status
and transmission parameters), so that they can be retrieved

later on.



BURROUGHS CORPORATION

COMPUTER SYSTENMS GROUP B1945/95 SYSTEMS
LIEGE PLANT MAINTENANCE ACCESS CARD I1I
E.D.S. 3158 5045 REV. AB PAGE 15

- N —— i ——— T ——— T ———— - - ————— . -~

The sector# 3 of the diskette will be updated by MAL-11I firmwWarse
upon receipt of the ™AUTO” command according to the following

format
___________ Start of sector# 3.
H
¥
Msb Lsh
] ——————————————— D S J S ——— > P memmmmcccma———— > 3 «=D

- - - T — T - - -~ - D > - . . - - A - - -

H HEE Y R N N R RN
i Auto start SISIRISIBIZZIIIIIIINIII1}
H tdentifier (filimiyidisi77277171111}
I DI I D S B YV EEN RN SN RN
18101111110 1i71117711t1831771173 1111711713
F111077 081887077010 00777777813 sy 11771173
ext /1171778080073 778701783717771%CLuiliiiriiy

..... VOLLLLLILLL 40171 L adr i LilLL}
VIIIPNII1 111N inii i rr iy 111l

1
- -
-
-
4

1
§
5YS0xx.5YS file :
identifier

- -

14 more entries of directory -

- oo ’iliiilifiiiiiiiiiiliiiiliiiii,_-_;iiiiiii’

§f = auto start flags, egual to RAFF for "ON" wvariant,
a00 for "OFF" variant.

SL = auto slave flag, equal to aFF if slave off-Line
required at power-onfreset time, else equal to 2300.

Rm = auto remote flags, 2gual to 8301, if remote line to be
initiated at power-on/reset time, eise egual to 300.

Sy = auto remote synchronous flag, valid only if Rm = a01.

8d = auto remote baud rate, valid only if Rm=201 § Sy=300 »

allowed values : 300 = 1200 baud
a01 = 300 baud
a2 = 1800 bhaud

S1 2 8m flags will be taken into acgount only 3if the ™ON™ option
of the AUTO command was selected.

Any subsequent power-on/reset of the card will retrieve this file
namer, make it the current file name, and, if the “ON” variant was
specified, initiate its execution (with system updates described
by the above paragraph).

A display of the file jdentifier being loaded/executed should
be inserted in the menu section of the screen display, instead
of the cassette statuss, while the ™AUTO"™ information will be
available in the "DIR"™ mode display.
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FIRMUARE IMPLEMENTATION :

The following firmware modules are required to assemble the
"8Y50.5Y8" aggregate file :

e e - - —_—— - —— — — — . _——— T~ -~ —— . -

i i i H H
H Name : ] PLM | AsM |} Function : H
H HE—— . e ——————————————— :
H 11117143 } H
H DISK o o o « 311178} * 3} WD1770 disk driver H
1444148 e e —— e ———————— H
i H 1111113 i
} MAIN o o -« - -3 * Y712171} Firmware loop executive H
Y e oo m L U H
L H 1114117} 1
H SCANNER. o« - o)y * 3717171} 0DT input analyzer HE
R R VLLLLLY o e e e H
H H 111111} H
H SCREEN . o« - §F * Yi2177} ODT message formatter H
Y e ————— HI HE R 8 4 & D H
H Vir1111} H H
H SPOe o o« = » 381777} * 1} Data comm driver for 0DT%'s |}
H Yirriiy H %2 slave <=> master H
H HE X 4 & P } e e ——————— H
H 1717111] H H
H CPUL v o« o « 3817277 =} Handles communications H
H 1177173} H between MAL and B1990 !
e ——————— VLLLLLY Y e e ———————————————— H
H 17771143 - H
! TAPE . o o o 327772y = TP424 disk file handler H
Y e ———— LY T XX ¥ & D Y o e e —————————— H
H §71777% H i
H SCAN o . . - YHitrfy + 3} Subroutines of scanner i
Y e YLLLLLY Y e e —————————————— H

The "DISK"™ module will be loaded at memory byte address 232000,
and will contain links to & from self test routines.

MAIN MODULE STRUCTURE :

The "MAIN" module has 2 entry points, one from the self test after
power-on or reset (“"BEGPLM"™ label), the other from the interrupt
2333 mechanism ("HALTON" label). See following block diagram :
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Halt pushbutton

interrupt
)

. —— . ———————— = -

W -,

---------- >3 H
1 HALT CODE 1
' R +
b e ' '
Selt test ======-== >} : H
H INIT H H
H i ¥
H H i
R HE H :
trmm———————— >} ¥ H H
H H OUTER BLOCK G et +
H H H
H ODT Lmmmemm— 1
i e e H
H H v R
H H H YIITHiIRIIT I
$ ! o _ HALT LOOP ____ 1} S17F71r7EiNIIFT
AR - V K=======>f1111111i11117
H R HIR CNS  y777111 IZERE;
H v H v 1 Yirrires 2 t1ri1d
H H H : siitf R 1717117
H ODT <=====> MASTER <=> SLAVE ! S7iii B D 77i7ii
H H H H Virrl 1 ¢ orrirrs
H N I -1 Y1117 9 €E 117717
H 1 v v i y1rid 9 8 11it?
H H RUN LOOP K=======D{JJ7 D S itil}
H H i- CNs Y7117 0 1177/
H H i 117117 R 11727
o e Y e e e e H V111iii 1titi
1717i7ifiitiiizii
VLLLLLiLi4411id

The ™INIT® block will initialize PPIs and default system options.
branch to "DUTER BLOCK” which displays the selected screen and
enter the halt loop which handles the 00T input.

The "HALT LO0P™ will he exited whensver sither the "G0" sommand
entered, the "RUN™ pushbutton depressed.

The "RUN LOOP™ will poll the MEX select lines waiting for a CNS
command, and will exit to "QUTER BLOCK"™ when PPI1b run bit is off.
The drawing on next page shows the interface {data + control lines)
between MAC-II and B1990 cpu.

widy

=
-~
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Strobe

Endcnh
Error

™ mw » =2

Dats
to
Py

Data
from
cPy

Data
from
170
bus

-—>
-—>

Lo

L=,

& -
o=

PAGE 138
MAC-II TO B1990 CPU COMMUNICATION
81990
; P
PPI1a | H “D*® card
1 4
........ i k]
[ RS - e ———— > Other signals
61171171111} H active.
5840444113 :
HE = e —mmm——————— > Release processor
S it > PERP register
2417111173 H
15771771113 H
0144444148 i
i 3
N :
1 3
........ 3 ]
11111113 H
6371117111713% i
SILLLLLLL ;
3 S e e
- ittt Control
H e ekt bl bbb Lines
e Qe e e to MACII
s 1 {mm e —————
i E ]
1 ]
§ L]
] L
PO I PR
-t W OINYSITIII1PPIPIIIENIIRTIEH Data
B i P 037117777 24 ===> 11111400 fronm
-V P ATYIIIIIF bixs JHT1TIE717717 MACII
C i I VIPIiNirrIniriiiitiiiiiii
B ettt >
: :
3 3
1 1
] 1
........ L . 1
A I e s
-t M OANIIIIIIIIIIIININEIIIEIT Y Data
B} P 1037/1717 <=== 24 J1117117117 to
-t P ATV 711717711 bits [1117071417 MACII
Y LV Yrrrarprrrrirrrrirrsriy
S DS DI B ittt
: 3
] a4
i 1
1 1
PR D SRS
=t I INVIIIrirrrirririririirrdd bata
8 3y P N0/ 411r1iINNIININIINIEIINTS from
—t P ATV <=== 24 ===> [I111/ 1/0
C 4y I Y YA1rririy viats (17103117 bus
I D B R et *[ 11171717 %= >
H Y1171 T7 H
H 177 170 1171} H
' 17171 bus 117} :
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Any such command issued when the system is in MTR mode will
cause the firmuare to check whether the dickette read buffers
have already been filled with valid data from a previously
selected “.MTR™ file, if not, data will be read from that
file, starting from a sector address which logicatly followus
the last used one {( mainly the first one ), afterwards the
transfer to the "UY register will be snabled.

The following flow applies to the process described above :

No [/ A
e < MTR mode ? >
H \ e /
H ! Yes
i H
—————— Ve e Vo e
i H 7 \ HNo
} Initiate | < Disk buffers enabled ? >-==m—ew- +
} RUN mode |} Y 7 s
- H Yes H
v

- e - -

buffer.

' :
{ Read disk |}
] 3
[ ]
2 3
: ] 3

. ——— - ————

v —— Y W - ———— - —

- e -
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The following graph describes more precisely the sequence of
operations reguired to put both master/slave LPU's in run modes
when either

- a "G0" command is entered on the ODT,

- the "HALT/RUN™ pushbutton is depressed in halted mode,

- 3 ™HALT RESTART"™ reguest is made by the {PU.

- - —— - —

. - - ——— i — .

1 ]
] 3
! pisable remaining commands }
H on the O0DT input line. }
] 4
1 1

- - ————— ——————_—— -

- —— - —————————

- -

i 3
4 31
1 Send "START™ command |
H to slave (a3A). H
3 ]
1 1

-~ — -

e e g D e e e e e W e e
<l

. —————— T ————— Y ———————————— -

- ———— ————————— - - — " -~

- ¥ - -

/ >  No
< MTR mode ? Dm~--eeme——e-—ecoceo
| W /
Yes |
v

- T ————————— -

{ 20020 ) in saved ™M™ value

- —— - - — - —— - -

‘ 1
1 i
i Put "DISKETTE START"™ amicro |}
: :
1 1
i H

‘znnum-u-’un-uu.‘ e

-

{ continued next page )
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1 3

E H

] ]

] ]

1 |

¥ L

§< ...................... +

v

- - -

3 i
] ]
{ Execute CPU start protocol. }
H { se2e following chapter ) |
] E ]
1 %

- — . o~ -

......... Ve
No [/ A
----------- < Slave CPU started 2?2 >
L S /
1 Yes
f
3
v

v ————— ————— T a —— -

o e G e i e

H
3
--------------------- >!
]
1
..... Voo
Yes [/ A\ No
Fm e ——————— < Any error ? >=—=-------- +
i | S 7 :
E ] 1
1 3
........... | SR SRR SR,
H H i i
1 Set halt reguest |} i Reset TDI halt reguest |}
U 5 ! over-ride in PPI2¢c !
] 3
T v o ——— - Y 4

Enter halt mode loop.
Enter run mode loop.
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CPY START PROTOCOL :
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N . — - Y ———————— —— -~

PPIZ2b <=—--- Fetch from “U” command

Hicro 21FDB ~===m=- > {NOT]
{ Clear PERP ).

a(1)y 1001 0000 8 —=--—- > PP
{ Strobe ENDLCNH ).

- ——————— T~ — — ——

Micro 21FfDA —====- > [NOT3 HPIb,c
1

{ Clear PERM ).

]
al1) 1601 0000 @ -=--- > PPI1a

{ Strobe ENDCHNH ).

T~ . . -

PPIZ2b
|
3

Micro A3F14 —=m=—m= > [NDOT] HPIb,c

{ Clear {D{0-1-3) ). H
i
+

#{1) 1001 0000 8 ====- > PP1is

{ Strobe ENDCNH ).

-~ —— Tt~

Llear deferred
command flag.

—— i —— -~

- W e S

C 201y xxx0 0011 3 ).

i ————— - - -

2b ===~ Fetch from ™U® command

{ 83(1) xxx0 0011 3 ).

. — i~ -

(===~ Fetch from "U™ command

{ a{1) xxx0 0011 2 ).

- . ———— . v -~ —

——— - — - — -

. — - - ——— - — T ——

PPI2h {===- Fotch from "U™ command

]
2(1) Oxxx 1000 @8 -—=-—- > PPI1ct
{ Reset frozen-M bit ) H
.......................... H
H
I
H
Micro RA1E9F ==-===> [NOT] HPIb,c

{ Move CNS to MSSW ).

]
2(1) 1001 0000 @& -----> PPI1a

{ Strobe ENDCNH ).

3
1

¢ 301 xxx0 0011 2 ).

{ continued next page )
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CPU START PROTOCLOL £ continued ) =

MAL - LPYU
..... ; [ ——
H
PPI2b X==-- Read "CHS" request
H { a{1) xxx0 0711 3 ).
LPl} mode =====——=——- > [NOT] HPIc
|
]
3(1) 1001 0000 B8 ==--=> PPI1a
{ Strobs ENDCNH ). H
)
.......................... ;-—-----———----------——-------_-
PPI2Z2b <X---- Fetch from "U™ command
1

{ 3(1) xxx0 0C11 38 ).

3
Micro a0C00 ------ > [NOT] HPIb,c
{ Start ). H
1
E
2(1) 1001 000D @ ====- > PPI1a

{ Strobe ENDCNH ).

- ———— T —— ———— o} . ———————————————————— -t~

2b <=—--- Read "M" reqguest.
C 2a€1) xxx0 1111 a >,

TN TR T

Saved Y®* value =---> {NOT] HPIb.,¢
{ Start J.

2(1> 1007 CGOD B =-==~ > PP
{ Strobe ENDCNH ).

- ———— T ———— v - —————————————— . —— -

- — -

No F 3\
I/ CPUY mode
\ frozen-#

2 0
N

— - ———— -

a{1) Oxxx 1001 ==--=-> P
{ Set frozen-M )

. ———— . ———————

I7ct

e e - -
=

A -

2b <==-- Protocol acknowledge.
€ 201) xxx0 1011 @ )

)
@
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CPU HALT PROTOCOL =

-

-

3
1
i
PPI2b <---- Data to "CNS"
]

B1965/95 SYSTEMS
MAINTENANCE ACCESS CARD II

PAGE 24

- ———— -

- -

command
{ a3{1) xxxx xx00 8 ).

Saved "H" valug <----=- MPIa,b,r <--—-- "#M™ register
3
E
201) 1001 D000 &8 -=—--- > PPIla
{ Strobe ENDCNH )J. H
1
--—-o—_-————————-—--—-—Qa—; ...............................
PPI2b <~---- Data to "CNS" command
H  3{1) xxxx xx00 a ).
Saved "AY™ valueg <=---- MPlarbsc <==-=-=- ™A™ register
|
3
a{1) 1001 000D R ~=~—=- > PP1ta
{ Strobe ENDCNH ). H
]
.......................... ;_-_--_------_------_-—n—o--—o-n
PPIZ2b <===-~- Fetch from "U™ command
H { 3(1> xxx{ 0019 & 2.
Micro RI1FHE ~=m—=~m > INOT] HPIbsc
{ MDVE M35W TO CNS ). H
1
3
a{1) 1001 0000 & -—~~- > PPIla
{ Strobe ENDCNH ). H
.......................... R
H
PPI2b <==== Write to ™CLHS™ request
H ¢ 201 xxxx xx00 a3 )J.
Saved LPU mode (-===-=--= MPIg <---- "MSSW™ register.
]
1
a(1) 1001 0000 8 -=-=--- > PPIts
{ Strobe ENDCANH 3}, H

¥
If mismatch between saved CPU
» then the MTR FF needs to be

- —————— . ——— o~ ——

(1) 1001 0000 @
{ Strobe ENDCNH ). H

- —— . — T ——— . —— —

-

mode and MTR status in PPI1b
toggled.

. — - T -~

P

Fetch from "U™ command
{ 2a(1) xxx0 0011 3 ).

. ———— - A - . > -

{ continued next page )
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{ Strobe ENDOCNH ).

MAC H
i
..... ]
:
PPI2b <=-=--
]
"O0R™ in CPUST <-------- - MPIc <----
E ]
E ]
2{1) 1001 0000 B =-===-- > PPI1a
{ Strobe ENDCHNH ). H
}
1
.......................... i
H
PPI2h K-——-
i
E
Bicro 31ABE ==m=== > ENOT] HPIbsre
{ MDVE PERM TO (NS ). H
3
]
241) 1001 0800 3 -—=-—- > PPlla
{ Strobe ENDLNH ). H
1
-------------------------- :
3
PPI2b <----
1
1
POR™ in CPUST <===—=w==- MPIc K==m—=-
1
|
2a{1> 1001 ODDO & -===-- > PPils
H
: )
H

- — . — -

B1965795 SYSTEMS
MAINTENANCE ACCESS CARD I1

PAGE 25

o ——— T — T — i ——

-

Write to ™CNS™ reguest
201y xxxx xx00 2 ).

"PERP™ register.

. ——— . N - — -

Fetch from "U™ command
{ 3{1) xxx0 0011 a ).

0 GRS W T D CIN WX TER e S VAN W A R D A WD M M

Write to CNS™ request
{ 311) xxxx xx00 a3 ).
®*PERM™ register.

The above procedure applies if either the {(PU haltss, or if the
MAC-I1 is sending a “SYSTEM-CLEAR™ command to the LPU in bit# 3

of PPIlc.
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The following seguence of operations will be performed by the
MAC-II firmuare of the master CPU upon receipt of a "CLEAR®
command in halt mode :

- Send a "SYSTEM-CLEAR™ signal in PPITCNTL ( port 293 )
which will force the LPU to send registers "a" § "M"
to the MAC card ( see halt protocol D).

- Send ™MOVE NULL TO A™ % "MOVE NULL TO BR™ micros to the
CPU { R1FE4L & BIFEL respectively ).

- Fill with zeroes the RAM 2rea whose contents will be sent
to the "8" register when executing the CPU start protocol.

- Send a "READ-CLEAR-ELOBG™ micro { 30BOB ) micro the the CPU,
read the results from the "Y"” register ( send "MOVE Y TO {NS™
micro — B11AE ) and store them in RAM_

- If not in cache-only source mode {CPUMD=2), send a clear
cache micro ( 30005 ) micro to the CPU.

Up to here, the "CLEAR™ protocoi is very simiiar to the one of
the previous MAC, but in addition, the MAL-II witl have to
reload the FAT & directory from the system diskette, in order
to allow the firmware to take into account a new diskette
setting.

If the slave CPUY is present and oniliner it will perform the same
operations { except for the diskette handling ), while if it is
present but off-Line, & RESET operation will just be executed.
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SEMAMTICS OF THE CASSETYTE MANIPULATE MICROS ¢

These micros generate a request to the MAC-II processor on
PPI2b ( 170 address 395 ) with the following format :

MEX 10 HY o o o e e e e e e e e e

H to MEX _ e e—eemmm H

MEX select O _ o oo e H H

MEX select 1 o oo oo H H H

MEX select 2 __ __ _______ H H H H

H H i HE H

Lshb ¥ v ¥ v ¥ Msb

7 2o a5 o o5 24 o b 0 23 . .2 .15 .0
11717713 F217743477771% H H H i H
Cassette start 3 2707387073077y 1Y %+ 0 §0%¢ P01 4+ o1 1
( micro 20020 ) JLL244V4LLLLV 080408 o H HI S . H
111113 18071%771717% H H H H H
Lassette stop s Yfrppr ity oY Oy 1y 00 1Ty 1 g
{ micro 0022 ) LLLLLVLLELLVELLLLh . I, oo Voemem HER H
STFITINIIT27537707717% H H H H i
Rewind cassette : 722773077773 ¢7077% 1 3 1 ¢+ 1 ¢+ 1 4+ 1 1%
3 ¥ 3 3 E ]
1 ] 3 2 3

( micro 20028 ) JLLLLLVQLLL08 00000

- > Y v e G o ¥ o -

CASSETTE START 2 will enabie data to be transferred to the
“U” register from the diskette read buffers, if valid data
is available in those buffers, if not, 3 read operation
will take place, a sector pointer in the "_.MTR™ file will
be incremented, and a3 byte pointer in the read buffers will
be reset.

CASSETTE STOP : will invalidate the data in the read buffers
of the diskette so that a subsequent CASSETTE START micro
will cause next data to be read from the diskette, the sector
pointer to be incremented, and the byte pointer to be reset.

BEWIND 2 in 3

-ﬂ.

i

TT dition of the knoun feoaotuyres of the
assette stop micro ( invalidation of the buffers, buffer
pointers reset ), this instruction will cause the restore
mechanism of the diskette to be initiated ( the effect is
then similar to the "UNLOAD™ command of the 0DT ).
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SEMANTICS OF THE “NOVE U TC register™ MICROC :

Generates a reguest to the MAU-I1 processor on PPIZb according
to the following format :

Lsb fAsb

. . ——— . - — . —— —

PPI2b wvalue = (/717713771111 7111171} H
( address 11111 yirriryiirisy 0
= 395 ) VLLLLLNLILLL Ly i)

..................
......................

--------------------------

..................................

A —— . - —— T N T -~

This request will cause 15 bits of data from the read buffers
of the diskette to be moved to the "U™ register of the CPUs,
provided those buffers were enabled by either a cassette start
micro { run mode ) or by a 60" command from the ODT when the
system is in HMTR mode { see semantics of the "“G0™ command ).

The transfer to “U” consists of 3 "QUT" micros to the HPPI port
of the 2's compiement of the data to be sent over, then strobe
ENDCMNH in PPIla to release the host (PUL

After this transfer to the U™ register, the byte pointer in the
disk read buffers will be incremented by 2, and when it reaches
the end address of the buffers, a3 read operation of the next
logical sector within the file will be initiateds, the logical
sector pointer will be incremented, and the byte pointer will

be reset to the start address of the disk read buffers.

Crossings over TP40D cluster boundaries will be accomplished
using the copy of the File Allocation Table in the RAM of the
MAL-11I card created by the exegution of a previous "MTR"™
command from the 0DT.

Disk read errors will cause the firmware to strobe the adequate
error flag in PPI1a, in addition, the same procedure will be
followed if the CPU tries to get data beyond the EOF cluster.

{ See appendix for End O0f File indication on TP400 disks ).
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CNS REGISTER COMMANDS FORMAT :

- - - - - - - -

Ali the commands that can be directed to the (NS register
may be described by the following table :

Msh Lsh
2222 1111 1111 1100 0000 0000
3210 9876 5432 1098 7654 3210

-~ ——— - —

1 3 i - 1 ] ]
| ] H ] ] 1
CMNS value 2 | xxxx § xxxx } xxxx } xxxx } CDMR } sss3s5 |}
E ] 3 3 i ] ] E
| [ | - | J - | P —— F o - ——— | — 1

LDMR = 1xxx : Control commands.,
CPMR = D1xx : Deferred commands { master only ).,
CDMR = 001x : MAC-II typical commands.,
CDMR = 0O0DY1 : Read/write MAC-II memory commands.
CDMR = 0000 : Immediate action commands.,

s555 = Lommand sub~-type.

ALl xxxx's must be reset for control, deferred, and immediate
action commands, and are considered as data for MAC-II commands
( will be described in the following paragraph J.

Deferred, MAC-11, and immediate action commands are wvalid
only if they were enable by the receipt of a specific
control command ( CNS = 2000081 ).

AliL those commands are executed by the MA{ processor when a
regquest is made by the host to PPI2b { I/0 address @%5 ) with
the foliowing format :

——————————————————————————————————————————————

.......................................
———————————————————————————
...................

Y

E

Lsb v
&

YIILII Pt riNir iy i rriniiriiiiiriigg
VITHIIY 17 iyttt iitresiirriyiriiry 0

VLLLLLVLLLLLY L8N LLLLly iili! LLfify
V11111317 1071%4111711%

Data to CNS

- - -

-t
L T e X T

| 4
1 3 ]
Register to CNS :z /7777731700 7%i77277y v 4 0 4+ 0O i
VLLLLAVLLLLENLLLLLy e  JR. I,
V1111 I 3i0017) H H :
Read CNS ¥Ry 0 0 Y 41 1
] 1 |
i ] ]

VLLLLLVLLLLLLLLLLn o

P A B B R e
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CNS COMMAND FORMAT ( CONTINUED ) :

Whenever the MAL receives a command which implies an output to
CNS from the host, the contents of that data will be available
on MPIar,bsc { 170 address 2880 - 383 ) and will be stored in
the RAM of the MAC card.

If such a command has a "D™ flag on ( deferred command ), the
MAL firmware will memorize that the corresponding action has
to be taken when the host processor halts, then, in halt mode
the firmware main loop will check that there is a command
pendings, analyze the {NS, and execute the specified request.
Note that any control command has to clear the flag which
eventualiy indicates that a deferred command must be executed
in halt mode, and any execution of the "START® procedure also
clears that flag.

A “READ CNS” request from the host will cause the MAC firmware
to read each byte of the CNS from the RAM, complement it-, and
send it sequentially over to HPIa ( I70 address 284 ), HPIb

{ address 885 )» and HPIc { address 285 ) before reieasing

the host processor { send the "ENDLNH™ strobe in PPIta ).
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NEW CNS

A set
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of new CNS commands has to be introduced in order to allow

ost processor :

to select the name of the "_MTR™ file he wants to read
through the "U" register between diskette start/stop.

- to cause MACL-II firmware to read/write any particular

512 bytes disk sector to/from its RAM memory.

- to access { on input & output ) the MAC-II RAM memory.

These commands may be summarized as follows :

Lommand name :

—————— .

Reload FAT & directory. . . =
Specify filename bytes

F = »

Read absolute sector. . - = =
Write absolute sector . . . .

Read RAM.L. 2 o o » o = = = = =
Write RAM address . o« o = = =
Write RAM d3t38e o = = = = = =
Write ODT MOdPe v o o o = = =

Where all xx's represent 8 bits command parameters which will

be de

scribed later on.

Those commands will only be valid if enabled by the execution

of the (NS
if the read buffers of the diskette are

2000081 command from the host, and will be nak®ed

nabled { namely

between a3 CASSETTE START and a3 CASSETTE STOP micro ).
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RELOAD DISK CNS LOMMAND = £00 00 212

The following command issued by the host to the {NS register

will cause the firmware to read the FAT { fijle allocation ftable )
sector and the 9 ssctors of directory from the diskette currently
inserted in the drive,

The RAM address of the buffer which contains this information
will be available from the {NS response, so that it can be read
later on using the "READ RAM™ (N5 command.

Command format :

Msb Lsb
2222 » 1111 :  111%Y : 1100 = DOOD : 000D
3210 : 9876 = 5432 =z 1098 = 7654 : 3210
YTy Tty Tty Tty T Tt eYyTTTTTTTY
] E ] ] ] 1 E | t
i 000D § 0ODOD ¢ 0000 ! DODO ¢ DO1OG Y DDOY B
i H H H i (DMR ! ssss !
HER R HE I HIR HE H
Response format :
Msb Lsb

2222 : 1111 : z G000 = DOOO
3210 =z 9876 : 5432 z 1098 : 7654 = 3210
V177070270 007771787%
Upper byte of 7711717171117 712713111}
buffer address 1777777117171t 11211171}
................. VL4440 0200402188808105%

Lower byte of
buffer address

-
Ll R T ]

T —————— o — -

Upper and lower bytes of the 16 bits directory buffer address
are inverted in the CNS response ~ refer to 8080 microprocessor
type of addressing.
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SPECIFY FILE MNAME BYTES 1 & 2 COMMAND : fxx =xx 223

- - - - -

The following command issued by the host to the (N3 register
will cause the firmware to update the first and the second bytes
of the MTR filename to be searched later on with the first %
second bytes of the command, the (NS response is meaningless.

Command format :

Msb Lsb
2222 = 1111 : 1111 : 1100 = DODD : 0ODOD
3210 : 9876 : 5432 : 1098 : 7454 : 3210

YT T T T T T T T T Ty T T T T T T T T Tyt TTTTTRY T TTTTTTY

3 4 3 ] i

11 st byte of | 2 nd byte of § 0010 } DB1D ¢

} BMTR filename. } MTR filename. | CDMR } ssss |

R, R S, R, H

SPECIFY FILE NAME BYTES 3 & & CONMMAND : [xx xx 233

- I D - -

The following command issued by the host to the {NS register
Wwill cause the firmware to update the third and the fourth bytes
of the MTR filename to be searched later on with the first &
second bytes of the command, the LNS response is meaningless.

Command format :

Msh Lsb
2222 : 1111 ¢
3210 =z 98758 = 5432

——— T —— A ———— . — - ——— T —————————

2 rd byte of
MTR filename.

4 th byte of
MTR filename.

-

- -
[ o]
[ ]
e SR
E =]
L T T
o
o]
-y
el

D T ST W
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SPECIFY FILE NAME BYTES 5 & 6 COMMAND : Cxx xx 241

The following command issued by the host to the {NS register
will cause the firmware to update the fifth and the sixth bytes
of the MTR filename to be searched later on with the first &
second bytes of the command» the CNS response i3 meaningless.

Command format =

Msh Lshb
2222 z 1111 : 1111 : 1100 = QODOD = 0000
3210 = 9876 : 5432 =2 1098 = 7654 : 3210

- —— T . —— - A~ —————— -~

3
3
5 th byte of | 6 th byte of
‘MTR filename. | MTR filename.
E
1

- >
o}
ey
o]
<
TR RN

-
[
L4
X
x

-

—————— i o e wn Ve e o wm N

SPECIFY FILE NAME BYTES 7-8 & SEARCH COMMAND : Exx xx 251

The following command issued by the host to the LNS register
will cause the firmware to update the seventh and eighth bytes
of the MTR filename and to search for that file name pattern
within the directory buffer in RAM, which should have been read

from disk by a previous command ; the address of the directory
buffer will be returned in the (NS response.

Command format :

Msh Lsh
2222 =
3210 = 9876

- . — T — - - —— R . - - —

7 th byte of
MTR filenamse.

—— o < Vi i

8 th byte of
MTR filename.

- —-—————— -

LT R LR

-
Ly
¢
35
X

YT E L )

- s wn s § . -————

Response format :

Mmshb Lsb
2222 = 1111 : 1111 = 1100 : 0000 = 000D
3210 = 9876 : 5432 = 1098 : 7654 : 3210

T

} Lower byte of | Upper byte of | Search status !

! buffer address ! buffer address 1} H

1 ] 1 |

] s v o o > - 1 on o v e - —— T ammwwmwe § oo 3

- W

2(1) 0000 D110 @ (ACKX) : successful search <--
a{1) D001 0101 3 (NAK) : file not found <-~---- +
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READ DISKETYE CNS COMMAND = Lxx xx 283

- - - — -

The following command issued by the host to the (NS register
will cause the firmware to initiate a read disk operation on

the disk sector number specified by the commands; if successful.,
the data read wiil be available from the RAM locations specified
in the LNS response { see ™READ RAM™ (NS command ).

fommand format :

Msb Lsb
2222 z 1111 = 1111 2 1100 = 0000 = 0000
3210 2 9876 = 5432 : 1098 = 7654 = 3210

YTy T T T T T T T T Ty T Tt Ty T Ty
E | E ] 3 ] i
{1 Lower byte { Upper byte 1} 0010 § 0110
i of disk addr. } of disk addr. ! CDMR ! 5585 !
1 ] E ] 3 ]
| N Uy SV — 1 o - | - T o - 1

Upper and lower bytes of the 186 bits disk address need to be
inverted in the CNS command - refer to 8030 microprocessor
type of addressing.

Response format :

Msb Lsb
2222 = 1111 - 1111 = 1100 : 000D : 0000
3210 z 98746 : 5432 : 1098 2 7654 = 3210

T T

i Lower byte of || Upper byte of 1} Read status H

1 buffer address ] buffer address ! H

HE Y o e TR S H

2{1) D000 0110 3 (ACK) = successful read <----
(1) D001 0101 28 (NAKY 2 read fajlure Cem~m=m== *
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. T T 2 - T — - —_—

Lxx xx 273

The following command issued by the host to the CNS register
will cause the firmware to initiate a write disk operation on
the disk sector number specified by the command.

The 512 bytes buftfer used to perform this operation yill have
the same address as the one used to perform the read operation
{ see command above ) and may eventually have been filled from
the host using the "WRITE RAM ADDRESS™ and "WRITE RAM DATA"™
NS commands ( sse following paragraphs J.

Command format :

Lsb
G000 = 0000
7654 z 3210

" . - — - — . .

Msb
2222 2 1111 1111 =
3210 2 9876 : 35432 :
} i
i Lower byte |  Upper
1 of disk addr. ! of disk
3 3
1 o o - - o~ —— —— H

Upper and lower bytes

- - ——— -

i -

o)

o

el

©
o " -

- V-

of the 156 bits disk address need to be

inverted in the {HS command - refer to 83080 microprocessor

type of addressing.

Response format :

Msh
2222 :
3210 :

1111 :
2376 :

- - —— -~ . . A -~ N - ——

| 3

H

{ Lower byte of
1 buffer address
1
1

T . -

- ———

a(1) 0000 0110 3 (ACLK)
a(1) 0001 0101 @ (NAK)

z suctcessful write <---
2 write failure <~==-w=

Upper byte of
buffer address

o ———

T Y Yy

Lsb
0000 : 0000
7654 =z 32140
i
Write status H
]
E
2

- T - - -
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READ MACII RAM CNS COMMAND = £xx =x 113

The following command issued by the host to the (N5 register
will cause the firmware to read 24 bits of RAM at the address
specified by the command, which will be presented to the MEX
iines, and available to the host by a "MDVE CNS T0 register™,

Lommand format :

#sb Lsb
2222 : 1111 1111 = 110D =@ (0O0ODO = D0ODD
3210 : 9876 : 5432 : 1098 = 7854 : 3210

F T

i Lower byte |- Upper byte § D301 } DODY 1}

i of RAM addr | of RAM addr } CDMR !} ssss 1}

EH F 3 ) 1 ¥

[ i —— T e e - - — [ - | RN 1

Upper and lopwer bytes of the 16 bits RAM address need to be
inverted in the {NS command - refer to 8080 microprocessor
type of addressing.

Response format :

Msh Lsb
2222 :: 1111 : 1111
3210 : 9376 2

. . - —————— - ————— A —— . —— . — " —————————————

RAM contents
at [addressi+}

3
3
! RAM contents
i at Laddressl]
E
3

E ]
RAM contents H
at Caddress}+2 |}
]
H

- -~

-
-

This command might be useful for programs who need to access
data which are resident in the MAC memory, such as diskette
directory, disk data, pack identifier, or current MIR filename.
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HRITE MACII RAM ADDRESS CONMMAND : [xx xx 121

- — — - — - — -

The following command issued by the host to the LNS register
will cause the firmware to memorize the first 2 bytes of the
MEX lines as the address where any subseguent “"WRITE RAM DATA™
command will update then RAM memory.

Command format :

Msb Lsb

2222 : 1111 : 1111 : 1100 : O00D = 0000
3210 = 9876 : 5432 : 1098 : 7654 : 3210
T R
{1 Lower byte |} Upper byte § 0001 § D010 %
1t of RAM addr |} of RAM addr | (DMR ] 355355 1}
i ] i ] ]
| i —— 3 o o e o o - - 1 o - | N A S — H

Upper and lower bytes of the 16 bits RAM address need to be
inverted in the (N3 command - refer to 8030 microprocessor
type of addressing.

The response format is meaningless.
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YRITE MACII RANM DATA CNS COMNAND = [zx =xx 133

The following command issued by the host to the (NS register
will cause the firmware to write 16 bits of data at the RAR
address specified by a previous "WRITE RAM ADDRESS"™ command.

Command format =

fisb Lsh

2222 = 1111 : 1111 = 1100 :  QODOD @ 0ODOO

3210 : 9876 : 5432 : 1098 = 7654 : 3210
R e
1t Lower byte |}  Upper byte { 00801 ! 0011 3§
i1 of data 1 of data i CDMR ! ssss }
] ] 3 1 |
T o o e o e T e e e e - ———— - [ QPR | S

UUpper and lower bytes of the 16 bits RAM address need to be
inverted in the (NS command - refer to BO8D microprocessor
type of addressing.

After completion of this update,r the RAM address where the
following such command should take place will automaticly be
incremented by 2 {bytes), so that only one "WRITE ADDRESS™
command is required to fill a buffer of contiguous memory
iocations.

Response format :

Msb Lsb
2222 = 1111 : 1117 = 13100 {000 :
3210 : 98746 : : 7654 : 321D

YI1irir17itr1rrird

Upper byte of /7747711711817 717717}
next address. V/7177777117772277%
................. VlLLtLiLLr284y

4

} Lower byte of
! next address.
]
¥

N .-

- —————— ————————
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WRITE ODT MODE CNS COMMAND : Ixx xx 143

The folliowing command jssued by the host to the (NS register
will cause the firmware store the medium byte of the command
in the memory location used by the screen formattser to specify
the kind of menu that will be displayed on the screen in halt
mode.

Command format :

Msb Lsh
2222 : 1111 1111 : 11006 = 0000 =@ 0000
3210 : 9876 : 5432 : 1098 : 7654 : 3210
Y1121 P1E77177% H H H
1171177111241 171% Code for ODT 3 DDOY § 0100 ¢
V1113717177171 7i#1} screen mode | CDMR ! ssss |
Siiiiliiiliilii£3 ............... 3 ....... | H
: !
OPR page . . . - - 3 DOBD : 0000
FE DpagPfe. - = = = = 3 0000 = 0001 1}
MAL page . - - - - § 0000 = 0010 i
REG page . . - - - § 0000 = D011 3
STALK page « -« - - § D0O0DD =z 0100 3§
CKEY page. . « - - } D000 2 0101 |
S-MEM 16 page. . . §} ODODD =z 0110 1}
S-MEM 24 page. . - 1 0O0ODD = 0111 ¢
S5-MEM 39 page. . . § O0ODD : 1000
DIR page . . . - - } ODOD = 1001 !
TEXT page. « « - - 3 D00BD : 31010
1 F 3
] i

The response code is meaningless.
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CHANGES TO EXISTING CNS COMMANDS :

The response to the "GET STATUS VELTOR™ command should be
modified in order to reflect the presence of a 5 174 disk
as 3 booptstrap device instead of 3 cassette, so that any
program wishing to use the ™U” register will bhe able to
know whether or not he has to use the file name selection
commands { namely "SYSTEM/LOAD.CAS®™ ).

The response to a "GET STATUS VECLTOR™ CNS command {(value =
2000002) will be formatted as follows :

Msb Lsb
2222 : 1111 1111 :z 1100 =@ 0000 : 000D
3210 :z 9876 : 5432 : 1098 : 7654 : 3210

T |
1 0000 | oOsrR Firmware 1 Lontents of 1}
H H {1 Ltevel number |} PPItb H
. HE R R H

remote switch on»,
synchronous iLink on {(if R=1).,

[74]
W
)
o8 ww

MAC card firmuare level numbers are :
- (1) 0001 0000 B for MACL-I (H9).
- 2{1) 0010 0000 3 for MAC-II (H1O).»

See appendix for a complete description of the bit mapping
of PPI1b, found in the least significant byte of the (NS
rTESpoOnNsSe.

In addition, the users of the "MTR restart™ command, i.e.
move a000041 to CNS, must be aware that, before they issue
such a commands, the file identifier fiesld in MAL RAM nmust
have been filled with a valid pattern, otherwise a NAK
respnonse will be orovided by the firmuare,

In case of parity detection in the RAM of the MAC card.,
a Non Maskable Interrupt will force the firmware to
enter a loop which will give a3 NAK response to all the
requests issued by the host to the (NS register.
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MAC-II ODT COMMUNICATION

The messages of the MAC card can be directed through the USART to
either a3 local 00T (using a TDI Lline) or a remote ODT {using an
RS-232 sync or a-sync Line) by an appropriate setting of the

mode select tines of PPI1c - see drawing below :

- § -

MAC-11
-..__.._-__..__..-_....__-..-g
PPITc |
]
........ 1
Mode ~=> 7 oo - e i *
select ~=> 6 | _______ = *]
Lines --> 5 {_______ jommmm e *11
4 417171717} 11
3 47171171} i
2 111111718 iR
1 4110111} 111
0 fLlLLL14} pe
: 1
: 111
: 1
- VVv__
} y1111711i17}%
________ H 1fiiiiiiii}
H H H V7711 D11 <======> RS5232 sync
H IR 111111171113
H 1 A l============> fJJ 010 <======> R35232 async
<===>{ U | T } $ 1111171113
i s i A {77771 000 <======> Tb]
A ___1 117181107717
PR H VlLLLLiLiig
T e
<===>1 i N} FPLA# &
H I B
H HE S
i H i
:
H

See appendix for a more complete description of mode select lines
and 8251 USART programming.
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In halt mode, the MAC-II firmware communicates to a local 0DT
uysing a Two~wire Direct Interface line at 95800 baud, with a
terminal whose physical address is "3$3" { 32424 ).

The protocols used are "FAST SELECT™ ( write operations ) and
"POLL™ ( read operations ), without transmission number.

The following pages summarize the data interchange made to
perform this :

"POLL"™ procedure =

MAC-II : TERMINAL
EOT ( 304 ) :
Address ( 32424 ) :
POL ( 370 ) :
ENQ ( 205 ) :
H :
H :
pmmmmm——————— PP) mmmmcmemeeee s —————————— +
- i 2
» 2 %
: v v
: EOT ( 204 ) SOH 801 ) ..
: i Address ( 22424 ) H
: H 57X ¢ 202 > i
: }] mmemeee—mmee——e——— v
o m—— <KL mmmmmm——— + AL T AN (%}
H : AN E AN
H : VAL X A
v : A1 T A
No message : . meeeescsceeseecce-
from terminal. : ETX ( 203 )
H 8CC
: }
- 1
= 1
e LK —=m e reec—c— e —————— +
i :
ACK ( 306 ) :
H :
: :
tmmmmm—— P>> —mmmmmmem e +
1
1
EOT ( 304 )

. ——— o~

1
Successful message
read.

{(%):5tart BLC accumulation.

+4
[}
[}
[}
I
|
i
[
]
1
i
[}
[}
1
N
TR IR L. I I I L]
FaY
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TERMINAL

- - ———

U WE 4 W

EQT ( 204 )
Address ( 232424 )
FSL { 273 )
......... SOH C 3D1 )
Address { 32424 )
STX ( 23D2 )

) AL T A
ALY E A
VAL X A
AVAAAAR T A

e - +
[
[}
i
|
i
[
|
i
i
[}
i
i
|
.- W

ACK C 306 ) NAK € 315 )

-
P . S T L I T T A L R T T ] Y R TR T TR T I T I YRR T Y T

e B -

: bm————— <
Message sent H
suyccessfuylly Error

“oae e

{*) 2 Start BL{L accumulation.

The Block Check Code (BCC) will in this case be 3 simple LRC
( Longitudinal Redundancy Check - exctusive OR of all characters
following SOH, up to and including £TX ).

The USART mode word for the transmission from/fto the iogal Qo7
will be equal to 87A, meaning 1 stop bit, even parity, 7 bits
per character, Baud factor = 16 x ( see appendix for further
details ).

The same procedures also apply to a remote 0ODT, through a RS$-232
Line accessible via the USARY, provided an appropriate command

had turned the remote option on. The remote Link, as selected by
the "MODE™ bits in PPI1c, may be either SYNC or ASYNC ( the Latter
with 3 possible values of the Baud rate 300, 1200 or 1800 B8ps ).
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USART TRANSMIT SEQUENCE :

The following flow describes the procedure followed by the MAL-II
firmware to initiate a transmit sequence through the USART 3

...... Vo -
No Fi A
------------------- < 7TDI mode ? >
| O /
1 Yes
v

- — Y —— -~ —— —

3 3
3 1
{ Set USART : Rcv enable, error reset 1}
1 3
) ] 4

A ——————— T ——— - — -

o u—— - ———— -

- Y - -

Sy

-

&

o
-, o

_______________ Y e e H A Nol
H H < Timeout 2 D>--=+
H Clear data from USART - Y
i Decrement character count | Yes
E 1 ¥
4

- - - —— Y ———

e W i A R g N NS Ul N e oy

—— . —— o~ =

- ———— T ———a— - —

W T S M AR R e W L S A R e Y e M N G N M G W e e e

{ continued next page )
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E

L]

v

. — Y o ———— o ———— ——— . T

¥ 1
3 3
1 Set USART : Xmit enable, error reset 1}
i E

E

E ]
]
________ Ve oo
] 3
1 1
1 fLlear LRC 1§
3 |
| U 1
i
3
..... Voo
7 \ Yes
< TDI mode ? >-==—- > Return.
| S, Fi
No }
v

- ————————— - ——————— Y W W A —— 0 > >

i 3
3 E
1 Set USART : Xait enable, error reset, RTS 1}
] E §
E |

<€ D3R ? D==me=-- > Error return
| S / { status = 6 )

- ————

- Y -

o A
s
-
-

- e - ——— - -

- -

...... Ve -
/ A\ No
< Sync option ? D---memmm=——- > Return.
N /
Yes 1}
¥

. - ——— i —— . -~

- —— -
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The following seguence is used to send a character through the
USART, once the transmit procedure has been initiated by the
previsus graph.

- —— Y ——— —————

- ——————— - —— -

- -

£ Error status = 0 ? D>memmmeem———- > Return.

- —_—— S ——— o

-

Error return <-====--—---- < DSR 2 >
{ status = 6 ) A

Error return <--—-——===~-~ < LT3 2?2 >
( status = 5 ) A 7

Wy
M e e o G e e i

- T -

-7 o ——

No [/ A
———————=< Timeout ? >

e e N s i o e e
-

Error return { status = 3 )

s
e - g:-a-a—u--w-“... "-

{ continued next page )
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i
3
1
__________ Voo
7 \  No
< USART error ? (¥) D--====--
| VU /
Yes

- —— - ———

- ——— i ——————— -

o
A R - T R

- - ———— T o ———————— -

{*) USART errors - frame errore.
- JOVEer—-runes
- parity error.

All data transmit sequences through the USART end up according to
the procedure described by the graph on following page.

Note that transmit enable {(bit# 0 of USART command word) is reset
3s soon as the datacomm inteface chip is ready to accept one more
character after the end of the messager, while the Request To Send
signal (RTS-bit# 5 of USART command word) is Lowered whenever all
characters have (Left the transmit buffer.
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i
v

e T A A V> | e - —— D -

i 1
3 ]
{1 Set timer (30 m3) 1}
E ]
] ]

- — - - -

i
]
. >1
3 1
] 1
U v -
H / A Yes
H < TX ready 7 D==——————————---- +
H | / H
H No H
H ——v i
H No f Y v
tom e m e ————— < Timeout ? > H
| S, / H
Yes H
G et +

1 §
1 4
1 USART command : i
H reset TX enable |}
H (DSR still on) H
] |
1 §

— - ————— T ——— — —

- T — - —— —— =

i
¥
pommmm e ———————— >3
¥ 1
] ]
. Vo -
H / A\ VYes
H < TX buffer empty ? >-=m——-e————- +
H | J 1 H
H No | H
; —Ve_ i
! No / \ H
Fom e — < Timecut 2?2 > H
N - / H
{ Yes H
O *
1
[ ]
1
v

. — " - —

3
USART command : |
drop RTS» 4
error reset H

]

3

- -
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The following flow applies when the MAC-II firmware has to fetch

a character from the USART ( control port 2B1, data port aB0 )

Error {-=—===—-
status = 4

—————— -

- —— T —————— —— _ -

W e A cm e e

W A A N g O D WG R b B N G e A

RS§=-232 /7
bm—————— <
H Al
———Ve
Y
pLd ? >
_________ 7
i On
———V
A
DSR 72 >
_________ 7
i On
')

- ———— -

———

{ continued

———— - - — - ——

- ——

ol - L - -

next page )

-

- ————— -

< et

. —————— i — — ———————— —— -

——————————— —— ———————

A ————— -
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3 1
1 1
b e LA
i i ¥
] 3 ¥
H { &et character from USART !}
; e H
1 1
3 H
2 Ve -
! / A\ HNo
H £ Error status = 0 2 D>==em=—m > Return.
H | S /
: Yes }
P Ve e
1 7 A\ Off
i < Sync option ? Pemmm e ————— +
H | S 7 H
i On | i
e | P H
H Yes [/ A H
P m e ———— < USART character = SYNC ? > H
| S 7 }
i No }
R O +
v

—-———————— - ——— -~

NOTES USART errors include parity 2rror, overrun & frame error

(1]

- A special handling has to be done in SYNC mode in order
not to disregard SYN (216) characters when receiving the
LRC of a poll seguence.

- Prior to enter this flow, the Rcv enable, and eventuatly
S3YN detect filags must have been set in the USARY command
as well as mode select in PPI2¢ & control byte in PTMRC.

- The async ODT transactions will use PTHRT in mode 3
{ square wave rate generator ) according to the terminatl
speed j.e. 3

TDI i eieccceonannsneenses B0DD0 ( 9800 Baud )
RS 232 3SYNC ecncseanesers 388300 { 1200 Baud )
» " easesensmans BADODYT ( 300 Baud )
” - wenvevesenes 34500 { 1300 Baud )

while PTMRZ will be used in mode 0 { timeouts will be
reported in PPI2a, bit# 7 J.
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According to the flows 3bove, 2 one

returned by the ODT handler on each local (SPOST) or remote

byte result status will be

{RMPST) terminal transaction whose signification can be inter-

preted as follows :

-~ - - - —— e " ————— ——— -~ ———— -~ ———

1 3

1 3

;] SPOST/RMPST |} POLL seguence

1 value H

1 1 1

L S —— . i R Sy p——
H H

H 0 H Valid message

1

) 2

H 1 H Message NAK'ed

] I

3 ]

i 2 H Parity 7/ frame
1 3

| i

H 3 H <- Tinmeou
H H

i 4 : <= DCD
H H

H 5 : <= {78
: :

: I3 ) <= D3R
H i

H 255 H EOT received

3 3

1 1 3

- - ———————— T ——————— - -

{x) z Ten retries will be performed
transmission errors.

- ——— - -

#Message ACK'ed

Transmission error

s g

E ]

1

]

]

E

3

3

]

E

k]

]

1

3

¥

1

1

1

1

/ overrun error H
1 : }
% E ]
t error => 1
]

E ]

E)

]

1

]

3

k]

i

i

1

]

H

¥

1

2

]

1
L]

error -2

L]
¥

error -2
1
1

grror ->

111111110141 111111471

N

- e

before reporting seiect

(%)
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MASTER —-> SLAVE MAC-II COMMUNICATION

Performed by a 1 byte communication
foilowing signification

Request

D T~ R

S5top / reset reguest
Llear reguest
Clear cache reguest

Slave on-line request
Stave off-1ine request
Single step on reguest
Single step off reguest
Interrupt on reguest

Interrupt off request
S5tep reqguest

Start request
Remote on regquest

Remote off reguest
Baud rate se

” "

-

» -

fect request

E-) = =3 e

Synchronous remote reguest
Start self test request

B1965/95 SYSTEMS
MAINTENANCE ACCESS CARD 11X

PAGE 53
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over a TDI Lline, with the

334
a3s
834
837
238
339
234
338
[3cC
a3b
a3E
I3F
340
341

1200
300
1300

ey gy
L™

Prior to establish this communication, the master will check if

the SLAVE-TO-MASTER link {(PPIZ2b) wa
USART will be initialized for TDI ¢
the MASTER-TO~SLAVE Llink (PPI1c) wi
MA{ will wait for 3 500 mS timeout

is supposed to poll constantly the

the SLAVE-TO-MASTER link (PPI2c). T
then be transmitted through the USA

I1f any error occurs during this pro
drop the MASTER-TD-SLAVE link in PP

If either the command character cou
or the command character was decode
occurred during the execution of th
has to send a nak response to the m

The drawing on the following page d
between master and slave Maintenanc

s already on, if not, the
ransmit { see flow above J.,
{1 be raised, and the master
perjod for the stiave { which
master link in PPIZa ) to set
he specified character may

RT using the above flous.

cess, the master MAC will
I1c.

Ld not be received correctly,
d as invalid, or any error

e command characters, the slave
aster.

escribes the communication lines
e Access (ards :
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MASTER MAC-II SLAVE MAC-II
_--_-----—_----°§ s

PPItc !} 1 PPItc
k] ]

........ 1 | N ——

Y1177} 177171787737

bY71111711° 17771717116

537171171} V1771717115

LY7477817 1779711714

337741747} Y2171417133

23717117281} 111117117112
M->S 13442404113 V247844131
Link -=--=> 0O}_______ He H $0 CUNUSED]

]
1
} PPI2a
1

-

71711117} ifi]}iif‘
b31171111}% HENENENEEE-]
517717714171} 1711177745
GYLLL1L41% 'iiiiiii‘i
CUNUSED] 3}_______1 ——m—====> Not}_______ 13 ——=—> #->3
2417117177} 1777777742
187171114} S111171741
01214111} 111111110
% 1
H 1
PPI2b | 1 PPI2b
3 i
........ l_....-..-..-
73 Iiiiliia VLLLLELLNT
S=O>M K==== 6} e iNot K====-- I ’é TUNUSED]
tink/ 5171171777} 17177748735
IS VENENEFE IR AL
3147717171 17% V117171171743
2yiiliiiii} 11771174¢4714%2
1371771773 1111111715
OV L4L44L143% VLLLLLLLRD
3 5
H [
PPI2c 1} 1 PPI2c
3 13
———————— 1 - -
7Y1111111]} 1117111147
bi71177111}% V111711416
517748171143 VAT1iiiTs
é‘ii!lfﬂ!' :!gifjg!li
3’li££££1’ VLLL2LL1%3
CUNUSED] 2%_______% kememm———eee s 12 <mmmm S=>M
1’/11/11/' 1rrrrrir i
VLLLLLLLY V2441124430
3 [
; ;
........ : R
Lontrol H H ! H Control
byte H H TDI Lline H H byte
—————— > : USART ::::::::::::):::::::::::: USART :——--—-)
) 3 ] |
1 | ] ¥
HER H . )
:
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SLAVE RESPONSE TO A MASTER COMMAND =

The following flows apply to the handshake protocol between master
and slave to evaluate the execution of 3 master command :

ALK o o e
=== !
................... Ve
H H
! Drop SLAVE-TO-MASTER Link (PPI22) ¢
e e e —— e e e i
E ]
3
NAK o e e H
=== ]
1
_____________ |
i E
] E ]
1 Set timer to 500 Ms |
e ———————— H
3
¥
e >1
H U
H { A Yes
H < Timeout ? D-=<~---——ee=—- +
H | Y / H
! No H
2, | S i
I Yes [/ A HE
4o < MASTER-TD-SLAVE Link ? > H
| S / HE
No HE
o +

- ———— T . -

- -

4

]

v
The ACY¥ protocol will lower the SLAVE~-TO-MASTER link immedistelys
while a3 NAK response will do it only when either 3 timer period
of 500 mS has eslapsed, or when the master has dropped his link

with the slave.
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EVALUATION OF THE SLAYE RESPONSE :

e -~

3
]
$mmmm—mm e —m e >t
) i
] 3
H _——Vo
H 7 A\ Yes
1 < Timeout ? De——r—e—rcecee—e——— +
H | D / H
: S |
S, | H H
H Yes A 1 Siave error |}
P ———— < SLAVE~-TO-MASTER link 7 > Y e H
| / H
i No H
HE G bk e mnalte +
i’

i — ——— . — - —— -

If the SLAVE-TO-MASTER lLink was still on after a time period of
150 mS, a slave error is assumed, otherwise the master command
may be considered as successful, in both cases the MASTER-TO~
SLAYE link needs to be lowered.
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ODT MESSAGES HANDLING :

- - -

Consists of 2 main procedures : “GETTOKEN"™ and “SCANNER™.
YGETTOKEN®™ is used to isolate the next keyword from the ODT dinput
Line and needs a5 an output the character pointer and the length
of the previous token { respectively CHARP % TOKLEN ).

The outputs will be the CHARP and TOKLEN of the new token.

This routine will disregard Lleading blanks, and convert any lower

case alpha character of the new token to upper case.

SETTOKEN recognises 3 types of keywords ( 1nd3cated by TOKENTYPE

at the output of the procedure )

- End of line pseudo token (
the first character reaches
{ indicated by OPMSLTY ).

- Alphanumeric token { valuye

- Special token ( walus 3 ).,

f.2. =

value 1 ) whenever the scan of
the size of the 00T input Lline
2 ), character range : A->I, (0->9
TOKLEN always =qual to 1.

“SCANNER” compares the symbol isolated by the GETTOKEN procedure
with lists of atlowed keywords and gives an associated symbol type

and a symbol parametfer

The symbol type may be

i
- VYalue 0 : invalid

- Values 1 - 51 primary

- Values 101 - 105

The “"INTERALT™ routine called by

as dsutput.

nterpreted as folilows :

symbol.
command word.

modifier symbol.

the halt mode main Loop will

perform a case statement on the symbol type in order to branch

to the appropriate piece of code

which will make use of the

symbol parameter to execute the selected 0DT function.
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APPENDIX : TP4LOD DISK STRUCTURE.

- - - - - - - - - - -

Byte offset = 1.5 * CA

1
v to———— = e e e
0 e H H VFAFFFF 2177117117 701077%
- 4 i H H VP72 737177F87837111177711773
- 1 RESERVED AREA H 1 H 1177113110711 F718018870078%
L I HE i B it > NCA 777117144
- H Y78771711771771188707072717%
. 3 FILE ALLOCATION H oo ———— DVLIL41144111 1111 EiLLiLL
- 5 TABLE H H
F 2 U HI
- 1 H H
] 4 -——1 E ] 9 1 ] i
- 3 H Fm D e R - R 1o
- 3 : H : 1771713 17171
DAA=Y 2 Y o e e HE. H 1 Virirri 17113
- i I H H Viiirrg Y
- ! DATA AREA HE H H 1717117 1778
B I H H V11173 1773
- 1 H HE i Habh 11111y~ 1773
- 3 H - 1 File 3d } ext Y/7777) FLA }/771}
. - ; A P 17571 === 114
1 [ ] 3 ]
- - E - ] ¥ i |
.- - v - 1 H H
- : : +_~->} .............................. :
1600 3§ o o e o H
UA = unit of allocation (8).
DAA = data area address {(12).
fFCA = first cluster address.
LA = cluster address.
NCA = next cluster address.

2000 Cluster available for file allocation.

CA = BFF7 : Harduware error uwithin cluster.
CA = QFF8 - FFFf 2 End of file cluster.
s

Else 3 Physical sector address 3= { CA - 2 ) * UA + DAA

{ continued next page )
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TP400 FAT FORMAT :
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The addresses of the clusters pertaining to any particular file
are linked in the disk FAT { file ailocation tabhle ).

Each 24 bits FAT entry contains 2 x 12 bits cluster addresses.
tet L1-L2-1L3 & uU1-U2-U3 be & bit digits, and let the two 16 bit
cluster addresses of a 24 bit FAT entry be B30LIL2L3 ( lower ) &

a0UTU2U3 ( upper J.

Those addresses will be represented in the 24 bits FAT entry
according to the following format :

T - ——————— -

/
H Byte 1§
]
.......... ! ——
Firineil}
1111i17113 H
ftrizririy L2 = L
Fiiiiiiii :

VA Y Y YT TS P P

Lower _______V______
cluster

———

N M N

F

AT entry
F A VN
A
Byte 2 H Byte 3 H
1 3
_____________ T o o o o o o wm oo e ] e e an a -
H 111111111
: H : 1418771117
1t = L3 YV u3 : u2 14111417
: H : $FTifidiy
PR SUNS JE U SV X S ¥ 4 ¥ 4 ¥ S
H H H
H H H
H i H
...... v H i
H H
HE H
_____________ Ve Ve Upper

cluster
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APPENDIY : CONTENTS DF MAC-II DISK.

Non resident

MAC=-1I1 firmware | ==—=-- > HNamed *S5Y50.3Y5"

1
3
3
3
v
O e
- 3 MAL-II bootstrap | =--=-—-——- > 512 bytes maximum.
L I S H
; '
- 1 FAT { =--—+==> Never updated by
I H H MAC-1I1 firmuare.
$-rememee=1 5¥50....5Y5 H H
3 ] Ed | ]
¥ - ] E i
H - DIRECTORY R
1 ] 2
EH - | ]
1 1 4
3 - | R Sy iy N Uy g S S — H
+=---> 12 H
4 3
1 4
1 )
1 ]
k] ]
] ]
] ¥
1 i
H 3
4 ]

T —— -~ - T~ — .

VIiT1171tR1788171117113
V117771787777 0717117113%
§77 V.NMTR™ & “_.EXE® [/}
VIfii111 files 111717714
YI1111880710870711701713%
Y107 7107 11070780 1717773

- -
- -

GENERATION OF MAC-1I1 BDOTSTRAP DISKS :

Ee 3

et
a TP400 disk can be done by means of the “BDOTSTRP®™ progran
on the ET2000.

The creation of MAC-I1 boptstrap code on the First s or of

The purpose of this program is to copy the first 512 bytes of
a specified standard ET2000 file to the physical sector number
zero of another specified disk.

{ continued next page )
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The program will first ask the input parameters as follows :
13 ENTER INPUT UNIT =

The answer to this guestion is 3 1 character input which
specifies the unit where the dnput file dis located; ths
input format will be A,3,C,D or 0,1,2,3.

2) ENTER FILE IDENTIFIER :

The ansver is an ET2000 file name ( without extension )
ended either when the 8th character is enteresd, or when
the return key { 30D ) is depressed. The blank characters
wilt be disregarded, and the rub-out key may be used to
correct typing errors.

The program will then search for the specified file with a file
identifier extension of ".B0T", if the file cannot be located.,
an appropriate message will be sent, and the whole process witl
be restarted, if the file is present, its first sector wili be
read and displayed on the 0BT screen Line by line { skip to next
Line by depressing any key ).

The operator will then be asked to specify the output disk drive
where the bootstrap code will be written, using the foilowing
message : "ENTER OQUTPUT UNIT : ™.

The format of the answer to this guestion will be similar to the
ong used to specify the input drive.

After a successful output to the requested drive, the progranm
will be restarted from the beginning.

The whole process c¢an be resumed/aborted by means of the (TRL-C
mechanism.
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o ———— . A — - —— —

-———

- . - ——

. ——— -~

'
H
LINK & LOCATE H
1
H

S0Urce SOUPCe see- SOUPrCE

- - ————— " -

- — -

- -~ — —

i Intel MDS
______ Ve oo development system
3 ]
E] L]
=zxzz======zSzcz==o=z== NTELLEL === c-cos=osrrscorcrrSsSSSSSSSSSSs=s=s====
i
i B1920
...... | system
; :
MIL i MDSCODE/ |
source 1 CONVERT |}
} S i
] i
1 ]
_——Y_ i MACL-I1
H H ! firmware
i MIL H Code i oo
! COMPIL }------- + : : 1
I H H to———-- >{ HOST
! ! COPY }===--—mmmmmmo +
——Y i >4 1K=t ! Virtual
i v Voo - : : i drive
! SSLOAD/ {---+ ' ' -
! MAKDSK | Fd_code i i
i . | S
3 3
1 3 ]
=::::::::::::::::::::z:::::::::::::::::::::::::::::: HOSTLINK =========
3 ] ]
1 L 3
ET-2000 Hiload =========m + 1
command  ______ | S,
: :
Tph24 C==m=me-mcem- ! BIOS COPY |
3 4
1
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-

........ L
4 A No
< System running ? >--=----- > No action.
| U 7
Yes ¢
......... | S
H H
j§ Read CNS value -
H from HPIA. H
I H
H
........ Ve oo
Yes 7 \
Fom i ——— < MAC-II command ? >
H N e e e e !
H i No
N Ve
H / A No
1 < First 2 bytes of CNS = § 2 D-mme——m > Invalid.
H | U !
H Yes 1}
o e e >i
........ | JE e e e e e
/ \  Yes H H
< Lontrol command ? D-~m=——- >} Lase command |
| 7 ! sub-type : H
No | R H
......... | :
No 7 \ Dz3===-=-> Invalid
Invalid <===< C(ommands enabled ? > tz}-~~-> Enablie (NS
| S / 224====> Enable U parity
Yes } 3:4====> Disable LNS
H 42}====> Disable U parity
i 5:{=----> Keep page
H {====> Invalid
H
.......... | JE e e o e e e
7 A\ Yes } H
< Deferred command 2?2 >=-=--=>! Case command !
| U / ! sub-type : H
No | U, H
H H
H D2y-=-=--> Halt restart
H 1:i--=--> MTR restart
H 2:2}----> Allreg restart
{ continued next page ) } ====> Invalid
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CNS COMMANDS DECODE FLOW { continued ) :

-

......... | e o o
/ A Yes } H
< MAC-II command ? >---=->] Case command |
| / i sub-type : H
No } - H
: !

H Bz3=-=-=-> Reload

H 1z }-==-~> Load bytes 182

! 2:3===-> Load bytes 324

H 3:}=-=-—=> Load bytes 586

H 4z:l=-=-=> Lpad bytes TE8
vV }-=-==-> Invalid

- - - — - —

[ ]
¥ 1
{1 Case command |
1 sub-type : H
3 3
] 3

1
]
Q:}----> Invalid. ————+
1:{----> Console interrupt. H
2:4j--=--> Get status vector. HE
321----> Stop slave. { Immediate action
423=-=-=> Halt self. i commands.
5:}--=-=> Reset interrupt. H
62}=-===> Get baud rate. H
j====> Invalid. ———t
Invalid command ______________
H
v

3 TTTTTTorTEETET T T
1 ]
H Disable U™ parity H
H Disable CNS commands H
y Llear "KEEP PAGE"™ option |
| 1
] 3

- - — A — . v—

]
.............. Ve
¥ ]
i ]
H Release host H
1 { set ENDCNH in PPIT2 ) |
1 1

i
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APPENDIX : HALT MODE MAIN LOOP FLOW.

D - — - o - -

- — —— ———

———— - —— T - - -

| 3
] 3
H Set "MACY™ mode H
! Disable interrupts !
H Set halt reguest H
] E
3 1

e B T D I e S D A D -

- —

—— - —-————— - -

-~ ——— . —

e T . - ———— T — - s —————— -~ -

to the page 1 of the 0DY

- ———— - — -~

3 H
] ]
{ Send halt status screen |}
: ;
] 3
] E

......... Ve
No [/ \ Yes
Fom————— < Keep page option ? >====-- +
N e e e e 7 H
.............................. Ve
3 | 3 4
1 i H 13
} Align cursor to |} {1 Send message on H
} datacomm pointer } i status {25th)y Lline §
e H Y e H
] ]
H L}
¥ L ]
§ mn o o - ———— T ——_—— - | ]
]
]
......... Voo
N / 3
-------- < 0ODT select error ? >
| Y i
i Yes
v

1
k]
Memorize that a message |
has to be sent later on |}
]
(]

- i

T - M M S i O W M A A R e A e e e o
W -

@ T WU A e e oD N RO i b N G A I e e D N +

WY e o e

{ continued next page )
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] S 3
1 i ¥
e - ———— >1 H
e et
¥

———— . —— - — -~

v —— Y ——— -

{ see flow above )

PR

]
3
Initiate “GO0" procedure }
i
1
3

¥
]
3
1
H
]
L
1
4
E
1
]
]
4
1
S | S
H 7 A No
H < Deferred "CNS™ command ? >-==-——-e-———c-—- +
¥ \ 1‘ E ]
Y v - - —— E
1 i Yes H
U, Ve H
: / \  Yes '
! < MTR restart command ? D>=--—===+ H
E | x ; 3 1
T Y vt e e - > -~ i H
i NO | oo | S H
1 1 2 1 i
] ) 3 3 1
v H ¥ Initiate MTR mode 31 -
i 1 ] E |
H 1 """"""-"f’ ........ 3 L]
: ! : v
o e Ve e H H
H Yes 7 A H H
H f————— < ALLREG restart command ? > H H
1 3 X j ] 3 .
3 1 mam e e - - - 1 1
R, V e i No H '
3 i H 3 3 3
1 3 1 1 H $
i 1 Get *X* register from | H H H
1§ (PU, and initialize ! H H H
1 1 alt other registers | ] H :
H S H St + H
3 £ ] ¥
1 1 1 ?
! Ty - >1 :
: v !
i -
1 ]
[ i
i ]
3 L]
] 3
1 3
1 ]
3 3 1
1 3 3
! T +
e R —"S

H
“MAC™ MODE LOOP START = H
Fom e e ———— >4
2, | .
! 7 \ No
} < 8till in "MAC™ mode ? D==-=-—- > Enter ™RUN"
H A S Fl mode loop.
i Yes }
i Y

{ continued next page )
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e -

|
$
Perform ™CLEAR™ & |
H
]
1
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3 3

1 H

U V e e ————

! : :

H ! Read master J slave status from PPI's |}

HE e e e e e e e e e e o e H

i 3

] ]

H ——Ve

1 / \ No

H < HMaster ? D-wmem——-- - > Slave "HMAC™
H N 7 mode loop.
HE Yes }

3 1

B e e o L S —

H A \ Yes

H < Run pushbutton depressed ? >-—=m—w- +

H N e e e e e e 7 H

H No § e | .
] i 3 1 .
1 3 1 3
i ! ! Initiate "GO" !
H H H procedure !
] E ] 1 E ]
3 ] T e o e e o > - —— ]
3 E ]

i 4

H L e e e B +
S Ve

! Yes [ i HNo

H frm———— < Test MTR pushbutton >=—==-- +

i H | S / i

- " Ve e

i i i Yes o f A

H < CPU mode = MNTR ? D>--=m== DL m—— < CPU mode = ¥MTR ? >

i A S H H | S 7

| I 3 ] i 2

] i E § 1

Ve | Y e |

] i L i 4 ]

1 4 ] ] 1 H

1 1 Disable remaining } H ! Disable remaining |}
- 0DT commands. H H H ODT commands. H

i 1 i k] ] 4

1 | i VG U Sy N — 1 ] U ——— ]

¥ 1 1 ]

] | i E ]

V mmeee- | SO | | S

] ] £ 4 3 |

] 1 1 [ ] i ]

i i Toggle MTR | H ! Toggle MTR }

H ! in PPITa. |} ! H in PPI1a HE

! ! CPU mode = 3 !} ! ! CPU mode = 0 |

] ] ] 1 E ]

H $ o > > = —————— 1 1 [ R —— 1

1 1

| ]

H H

] 1

] 1

] $

] 3

1 1

1 [}

] ]

[ 1

H H

1 3

3 3

1 ]

1 1

{ continued next page )
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————————— T —— - ———— -~ —————————— - -

W -

————————————————————————————
...........................
—————————————————————
......................
- . Y - ———— -

- ———— T A ——— v

s 1
) ]
i Fetch % execute first command H
§ first command from new ODT input 1}
] ]
] ]

- e W W . A S  ———

e G R N AR e SR e R O e e

3

L

G e S

]

]

H

3

................ |
Yes [/ A

o — < Any message to send to the 0DT{s) 7 >
H | W F
H ! No
E ] 1
4
' mmmmmmm—m |
: 7 A No
H / More commands in the \___________
H \ 0DT input line ? / H
H | W / H
y Yes | i
N, Ve H
] E 3 1
¥ H k]
H ! fFetch & exscute next command |} y
} H from the 0DT input line. H H
H Y e e —m—m—— e —m——————— H H
] |
1 []
! S e e S +
+

A S e U N N T S e S W M e R e A N g A e e e B e e N M e e I e i R e e B e e N R e N Gl

1
[
|
i
|
1
[
i
|
i
|
I
|
[
1
|
[
[
!
i
]
I
v
e

{ tontinued next page )
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1 ]
3 1
P Ve
H No / A
H e < Any message to be sent to thes 0DT(s) ? >
H H e e e e e e e e o e e e e e i 7
oo | Yes
H R V e
P : !
H H { Attempt to send message to the ODT §
oo e !
1 3 ]
1 $ t
i R |
1 1 7 A No
H ¥ < Successful send ? >==r===e= +-
H H N e / H
H H Yes | H
H H e ————————— Ve H
H i i H v
H H i Clear “MESSAGE TO SEND™ flag | H
H H Y e ——————————————— H H
| 3 E 1
3 i 1 t
i H = +
1 o o i e s e e >1
E ] 1
3 3
Y e e e —
Back to ™MAL"™ mode Loop.
Back from run
mode loop =————===cc——rmmeee- +
H
Vv

- — -

i i
[ ] 3
1 Disable 00T input buffer, }
H CNS commands., H
H ®U” paritv. H
i E ]
] 1

- — v ——— ——— -

Y —— ] —— - — - —— - ————— -

W T o A B B o

-

...................... Y e e———————
: H
i Get M, A, M55W, PERP, PERM registers from }
H CPU, and store in MAC-II RAM H
3 ]
| 4

- > Back to "OUTER BLOLK™.
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" —— ———— - - — . —————— - —— ——

APPENDIX : RUN MODE MAIN LOOP FLOW.

———————— ——— T T . - - A - -

o e e e o e e +
__________ Ve m
Exit No / A
Kmmmm --< System running ? (%) >
| U 7
! Yes
{(x) PPItb and v

——— - -

+ + +
I ] 1 ¥

3 3 3 3

| I 3 3 ]

] 1 3 E ]

] 3 3 E ]

i ] i i

) E 1 ]

1 3 ] 1

] ] E ] E

E 3 ) 2 1

3 E I E

# | ] E ]

=2(1)0100 D000 = O H H H H i H
} Llear CPUERR |} H H H H

R, H H i i H

¥ 3 E 3 3 1

1 i ] 3 |

e ——— V e H LI H

: : T R

i1 OBSFNL = PPIZ2b and a(130001 1111a } H H H H

Y e e e — e —————— H H H H i

H H : i i

....... | H H H H

/ v No S B R

< Stable PPIZ2b ? Deme—emmemm————— + H H H

| D / H H H

Yes | Py

............ Ve e H H H

Yes / i 1 : 3

CPU writes <-==--=< OBSFNL = {1)xxxx xx003 ? > H H H
data to LHNS S 7 H H H
! No H H H

............ Ve H H H

Invalid BEX 7 \ Yes HE i H
select : < OBSFNL = 3{1dxxxx xx018 ? Dremeececcccwr~~- + H H
L S 7/ H H

No .

............ Y e HE

Yes [/ A ! H

CPU reads <---=-< 0OBSFNC = 3(1)0000 DO112 2?2 > } H
"y"™ register | S F H H
i No o

............ Y e H :

Yes / \ 1 1

CPU moves <---~-< OBSFNL = 3{1)0001 00103 2?2 > ! H
register to CHNS \ o _ o e / H H
i No H H

............ | H H

CPU reads 7 \ Yes : 1
the I/0 bus z < OBSFNC = 3(1)0001 00113 ? d>=--emem—————————— + H
W 7/ H

No ! H

{ continued next page )
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i > . " o~ ——— - . ——— . ——— - —— "

RUN MODE MAIN LODP FLOW { continued ) :

- ——————- ——— T — - —— S - ————

—————————— —— T —————— — - ———— -

1
Release host processor |}
{ give ENDLNH in PPITa 1} }
3

1

- —— - ———— - — -

-

]
3
............ Y e H
Yes [/ \ H
L{PU reads <----< DBSFNC = 2{13D0C0 01118 2 > H
LNS register | 7 H
! No '
............ | S H
Yes / A H
Diskette <----< OBSFNL = 2{1)00D01 01113 ? > H
start | 7 H
i No H
............ V e i
Yes [/ A H
Diskette <----< 0OBSFNC = 2{(1)0001 10113 2 > H
stop | SR / :
i No H
——————————— Ve H
Yes 7 A H
tinload <----< 0BSFNL = 34120001 11118 2 > H
diskette L 7 i
{ No H
............... Vo e H
Invalid H H 1
MEX H Clear out MEX H }
select 1 ( move BFFFFFF to HPlasb,c ) } H
H i H
3
1
H
]
|
H
H
E ]
E
E ]
]
k-3
1

Back to m2in toop start.
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. — 1 —— - - - ——— . T ——— -

T Y . - -

in mode 0, the ports of the 38255 PPI's are assigned by the
following commands to the corresponding PPILNTL's :

Lsb Msb
Y yrrnaririrrey Oy T ThrininyT TV T
Y Y YippiiNiirIy A Y Cup Y/1777F 8B 1 Clo
YRS AN T T ¥ 5 S S VLLLLdY Ve H
A = mode of port A £ 0 = putput » 1 = input )
B = mode of port B ( » P " )
Cup = mode of port C upper part ( 3 = output » 1 = input )
Clo = mode of port £ lower part ( » ’ - )

- N — — — —— W W " WA W Ma e N - — - I — -

1 1
y k]
! PPI name : 170 address : Port A Port B Port Value : }-
1 1

T o v o o - - ———— - - —— - - -~ T~ - S
3 3
] 1
1 PPI1 890 - 93 Dut In Dut 282 !
| e ce mmmmmmmmcem=  mmmm—— mm————  mm———  —————— H
’ !
i PPIZ 294 - 97 in in Out 292 H
e e mmmmmm mm———— —————— ————— H
i H
y IPPI 288 - 88 In In In 298 H
} e s mmmmmmec e mmmm—— mmem——  mm————  —————— i
g T T !
{1 HPPI 884 - 87 Dut Out Qut 280 1.
H ——— H
¢ T TTTTTTTTTtmo Tttt oTTTTmoTTmmmm o T :
1 MPPI] 380 - 33 In In In 298 H
1 1
B o e i i e i e v e s i e S D T —— e W - - . =~ — - -

Selected port C bits may be set/reset by the following
commands issued to the corresponding PPICNTL :

{sb Msh
2 7T o oD o o5 46 o b o o3 4 a2« 1. .0.
Y Nrririsaritry ey T TR
YV 0 Y1rrrrviirriilirizy b b b } s/}
R VLLLLLVILLLLVLLLLE N o e e e R H

bbb = bit number in PPI port € { 0 to 7 ).
= set/reset bit ( 1 = set, 0 = reset ).
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- ————————— — T~ — - —— o~ - e —— . — —— - —

———— - W — - —— . S N A ——— W .

3 ]
E
! PPIla PPIth PPI1c PPI2a PPIZ2hb PPIZ2c ;
_____ H _—— ————— e e e ———— ———————— - ——1
1/0 address 29D 291 aAv2 294 295 296
Mode Qut In Dut in In Dut
Bit# 7 Strobe 31 ave Mode Event MUX *ed Intrpt
{Ms58) offf setl.3 timer test

result
Bit# 6 Remote run/ Mode Rate Slave~- Enable
halt/run sel.?2 timer Master clock 2
toggle iink/
Bit# 5 Echo A Lpu/ Mode Real VAN 32 s
sei.t timer AVANAAAAY clock
AVAVAAAAY source

N W R N M N R W S A W N S A S A AR A W A S S W D N - W A -

1
E
3
E
]
¥
E
i
E
]
1
3
1
E
1
3
1
1
]
E
]
¥
3
]
4
%
3
]
]
E ]
]
!
]
H
i
:
4 Endcnh Halt Frozen ¥ VZViAAAAAY MEX fFront }
H
3
]
§
3
i
¥
]
3
1
L
1
$
1
]
3
i ]
]
1
1
2
]
H
3
1
]
E ]
E |
]
3
]
]
1
]
1

request VAN sell?2 plane
LSS RRRERY LED
8it# 3 Disk Other System Master MEX Hitreg
parity LPU run/ clear -Slave sel.l over-
error Link/ -ride
Bit# 2 Local MTR/ DTR/ AMAANAAY MEX Slave_
halt/run VALY sellD Master
toggle A link
Bit# 1 Toggle A tpu‘ Slave LAV H-DMx Enable
sel.? master off A1V clock 1
RS R EEEY
Bit# O Toggle 8 Cpu Master Clock : H<-Mx/ Enable
{L38) sel.l in/ -Slave 0->3 MHz clock O

W R s N A e G e A M i s N R i e WD i SR e W SN G R O o e N G O e
2]
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- ——— T ——— A > - ————— - ———— - —

Significance of toggle select 3
Toggle Toggle Strobe Meaning :
sel.1 sel.?2

- —— - ——— - - — . — —— v

x X 0 No action

0 0 1 No action

0 1 1 Toggle master FF

1 0 1 Toggle MTR FF

1 1 1 Force memory bad parity

Significance of mode select :
Select the source of data & clocks into the USART.

Mode Mode Mode
sel.3 sel.?2 sei.l Maaning :
0 e 0 TDI
0 0 1 Llear memory parity error
b i 0 Rs23Z2 asynchronous
0 1 1 Rs232 synchronous
1 D 8] Loop test, card in systen
1 0 1 Loop test, card not in system
1 1 B Send 0 (MAC test summary)
1 1 i Send 1 (MAL test summary)

Significance of BEX select function :

MXs2 MXs1 Mxs0 H=->MX H<-MX/ | Meaning :
]
.................................... 5 [y S ——
X X X 0 8] i Wwrite to CNS
¥ % ¥ 0 1 {1 Mg zction
0 0 D 1 1 { Read U register
1 0 0 1 0 i Register to CNS
1 0 D 1 1 ! Read 170 bus
0 0 1 1 1 ! Read CNS
1 4] 1 1 1 i Diskette start
1 1 it} 1 1 { Diskette stop
1 1 1 1 1 ! Unload diskette
0 1 3 1 1 ! Read M register
0 1 0 1 1 ! Acknowledge
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- — - ———————— — - - - —— . — A ———— N — — -~ -

MAC-II PPI®S BIT ASSIGMNMENT ( CONTINUED )} :

MULTIPLEXED TEST RESULTS.

3) Llear-to-send test.

Msb Ltsb
7 o o 8 2 a5 0 o b o o 3 & a2 . 1. .10

PPIl1a : ¥'-'-"—-_--t-°—‘_°-"‘-—"-__'---'—--°°__--‘--'_§
{output) } 0 0 G 0 0 0 1 1 3
3 ]
————————— A —
H SIIT1P7 7077000107772 7171701i1r17807771

PPI2b = % CTSY 1777717747870 80077770702870717718717777107¢F%F7%
Ginput) §______ VL4411 LL2 L0101l EiLitLidlifiLiiiiiiiiLin

Msb iLshb

PPI1a : E"""'""""""""""""""”"""""'E
{output) |} 0 g ] it 0 1 1 1 1
i )
......... D o o i A - M - W A . A W - - T
H VIRTFITI27173TIIIETI TP IIEIIIIIIIIITY

PPIZ2b = 3} DLCDT #7777 371078077737777882030777070777¢8770771%
Ginput) §______ VELLLLLLELQ {11 iLiifiLiziiiiiiiftiiisy
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APPENDIX = 8251 USART FORMAT.

280 - data port (HSLID)

I/0 port addresses =
= 3B1 - command / status port (H3LI()

STATUS WORD FORMAT

“

Msbh Lsb
YT Ty T T YT T Ty T T T T YT T T YT YT TTTTYTTTTT
1 3 1 ] 3 ] . 3 E . 3
1 DSR Y X iFramelOver } X 1Xmit } RCV {dmit |}
i 1 V dterror} runi H tempty} RDY }  RDY)
] 1 i E ) | 1 ] 4 E ] ]
| P | RS QN RS [ QR R s § oo oo [ - | PR — E

H H
i fm————-— > Parity error.
fommm—m— > Sync detect.
COMMAND WORD FORMAT :
Msbh Lsh

. - - - - —— . ———— - — -~

O -

——t b war Jwwce ] s —-—— o

~==<> Internal reset ( forces “MODE™ format ).
------- -=> Enable search of "SYNL"™ characters
{ "HUNT” mode ).

o - S e e S

MODE WORD FORMAT :

#Misb Lsb
A-SYNCHRONOUS E"'""""E""'?'""E""""”’i”"""”'?
MODE = HE s }yE/OY P O§FL L ¢ B g 1
i ] 1 ] 1 3
T o e ——— —— [ [ —— | QSR ——— 1 o v - | R P — 4
Msb Lsb
7 = = 6 o = 5 0 26 4o o3 . .2 ..1%1. .20
SYNCHRONOUS E--_——E--_--;---“;—---—E-‘----‘--—-?--‘-’------?
MODE = ] NSC § SyD § E/0 Y} P } L L 1 0 o 1
S H I R R R }

{ continued next page )
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- o~ - —— ——— -

8251 USART FORMAT ( cont

ade
b=
[
L)
[+
ot
1]

Significance of mode format flags :

- 85 = Number of start/stop bits.,

§5S = 0D : invalid,
88 = 01 2 1 bits

58 = 10 z 1 172 bit,
§8§ = 11 2 2 bits.

- E/D = Even [/ odd parity ( 1 = evens, 0 = odd ).

- P = Enable parity.

- LL = Character length,
Lt = 00 2 5 bits»
LL = 01 2 6 bits.,
LL = 10 : 7 bits,
LL = 11 z 8 bits.
- BB = Baud rate factor.,
88 = 00 : synchronous mode onlys
BB = 01 = 1 x XBT I RCV clock.,
BB = 10 : 16 x XMT 7 RLY clock.,
BB = 11 3 64& x XMT J RCV clock.
- NSC = Number of sync. characterss
NS = 1 2z single "S3YNC™ characters,
NSC = 0 : double "SYNC™ character.
- S5yD = Sync. detect ( 0 = output, 1 = input J.
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- ——— ——— T —_———— - - —— - . - —— -

APPENDIX : WDI770 DISK CONTROLLER FORNAT.

- —————— —— . - -~ . -~ —_— -

1 i i 3
] 3 3 4
i 1/0 port address |} Input H Dutput H
R U Y e ———————— H
H H H H
H atd 1- Status register } Lommand register |}
: a 3 :
: 2c1 1 Track register H
1 ] 3 E 2
3 i 1 E
H L2 H Sector register HE
H H H i
H aC3 H Data register H
i 1 4
1 1 1

]
|
]
]
i
|
[
|
[
]
|
|
i
|
i
|
i
[
t
i
]
i
i
[
i
[
i
i
i
i
[
i
i
i
i
I
|
[
I

T o o e e e e e e v - ————

COMNAND REGISTER FORNMAT :

+---- Type I { head motion ) commands.

E ]
3
1 Msb Lsb
H 7 o 2o 8 a 25 a0 o b 2 23 .0 .2 414 .0
Ve e e ———————— o e e e e
] 1 ] ] )
1 3 k] E |
RESTORE 2 1 O 0 g 0 § ® § ¥ 1§ Step rate i
R I . H H
# i ¥ § ]
] i ] ] 3
SEEK : 1 0 D 0 1 i1 M Y Vv ! S5tep rate |
3 1 3 3
T o e e ———————— - T e - - | S, | — ]
$ 5 ] L] 3 i
1 q H 1 ] H
STEP : - ¢ 0 1T} u 3} M { vV } Step rate !
3 3 i 1 4
| R S S 1 e o —— J - - | . | P —— 3
] & % k] 4 ]
1 E 1 1 ) 1
STeEP IN =z | O 1 g { v } ™ 3 Vv 1 Step rate |}
3 ] 1 ] k] ]
| [N VA LU UG (PR — J - | R, - 4
3 1 3 ¥ ] 3
] ] 1 ] 3 1
STEP QUT = 1} D 1 1 H y H . S V } Step rate }
) i i 1 3 3
............. | [ S pIpII SRR R SR . SPRVV—

U z update LSI"s dinternal track register { U=0, no update )
M : disable "MOTOR ON"™ flag ( M=0, enabled ).
¥y : verify on destination track { v=0, no verify ).

Step rate : GO 6 milli sec.

01 = 12 milli sec.
10 = 20 milli sec.
11 = 30 milli sec.
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+==== Type II { dnput / ocutput
3
1
H Msb
L 7 o o o o5 o o« & . .
v
3 i 1
i k] E ]
READ = - 0 0 !y s/8 !
] ] 1
| N | S —— | .
3 i 3
3 1 1
WRITE = - 0 1 | s/m }
e ——————— e —————— P HI-
S/M : single/multiple sector ( 0 =
M : same as type I commands.
D : add 30 milli sec. delay { §

N T T D D N - ——— N ——— =

21985795
MAINTENANCE ACCESS CARD II

SYSTEMS

PAGE 79

——— —  ———————— . ——— —— -

-

e W e o

o v

- ——

= no delay J.

P 2 disable write precomp flag ( 0 =

Wib

STATUS REGISTER FORNAT :

Msb

- —————— -~

Motor on .

write/delete flag { 1 =

Write protect. .

Spin up. .

Record type.

Record not found

£fof amnspAmn
nnnnnn LR

Lost data.

- -

Track 00 nin

Index pin.

Data request

dele

enable ).

te )
Type I1
I ~=—==—+
1
1
]
1
v
]
1
- -g x
1
3
i -
- - g
3
1
- .; x
1 -
- - 3
4
]
] -—
- =3
E ]
3
- .: x
¥
1
1 -
- - g
- .} X
1
3
- -1 X
i -
- =%
3
3
- .% x
3
1

. ———— T ————————— — . —— - —— -

——

e e

- a

W e N W e el e O U W e S OD ee e A
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- ———————— - ———— - — -

I1/0 port addresses :
P
p

PTMRL

Control byte format :

Msh

PTMRD

THR1
TMR2

0o nou

FAD
FER
A2
223 ( control byte )

S — —— s M e T - = W ——— - . - —— - -

: : :
{ Counter H Read / H
H select 1} Load 1}
] E 4
| P —— [ P —— | .
Counter select : D0 = PTHMRD.,
01 = PTHRY,
10 = PTHMR2Z,
11 = invalid
Read 7 Load parameters : 00 =
g1 =
i0 =
11 =
Mode select : 000 = interrupt
po1 =
010 =
§11 =
100 =
1801 =

BCD = 0 binary count
1

2T s

- - -

- - - = | - ————

counter latch operation.,
L3B only,

#3383 only,

L5B first, then MSB.

on terminal count.,

programmable one-shot,

rate generators,

sgquare wave rate generators
soft triggerable strobe.
hard triggerable strobe.

: binary ctoded decimal counter.

On the MAC-1I1 card, PTMR's Wwill be assigned as follows

PTMRD real time
PTMR1

PTMRZ

[ I}

clock,

00T baud rate generator.,
eyent timer (see PPI23, bit# 7).
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For safety reasons, whenever those PTHMR's are programmed (mode
programming or loading time values) the corresponding clock
enable signal in PPI2c should be lowered, and raised afterwards.

The time value loaded in PTHRD to generate a 0.1 real time clock
signal for the 81990 processor is 2330D4.

for PTHRY, the clock dividers will be computed according to the
following algorithm :

4,000,000 (or 3,000,000 -~ see PPI2a bit# 0)
CLOCK DIVIDER = mmmmm e e e

USART baud ==—=mww- *%
rate factor

the results of which can be summarized by the following table :

- ————— -~

- - o} tn e - w e wmw - —————————

—— v - ] ———————— ] —— - - -

rJ
i
S
]
L]
L N e L LT
&
oy )
3y “
W E o
3]
O I W
@
o]
o]
e
[*]

i N W
A%}
i
ov
<
[ve]

—— v o ——————— v T - ——————————

The count values Lloaded in PTMR2 are representing the ammount of

2 millisecond time intervals that will elap between clock 2 enable
setting (bit# 6 of PPI2¢) and the setting of the event timer bit
{bit# 7 of PPI2a).
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The following table may be useful whenever the MEX selsct Llines
{ 5 {sb*s of PPI2b ) are monitored to determine what functions
are requested to the MAL.

e e e —————— > MEX select 2.

H Fo e —————— ===> MEX select 1.

i H P ——— - > MEX select 0.

T R e DR > H-to-MEX

H ! 1 H R e > MEX-to-H/
SN DUUNU JEDNUNG- DU DR U
H : : : H H
Y/ rizitiztir: 02 00 o . a&b0 . . . Move data to LNS
11i{fzjidzirl: 02 1} « 231 . <. . Invalid
1 0:0:0:21T:201 o« .« 802 . + . HNop
{1 0:20:20:21%1:1%¢! . + 8303 . . . Move from “u-=
V#rfzi420i7: 000 . . B804 L. . . Move data to CNS
VWijz2i7z2407iz2 02 1] . . 2805 . <« . Invalid
! 020z 1%1 31 +«D0% . < B . . . Nop
10 :0:1:1:21% . . 307 . . . Read CHNS
$777izidiz01f: 0 0% . . 208 . . . Move data to CNS
Vrrfzii12777: 0 21 7 . . 209 . . . Inwvalid
'y 021 :20:1:201%1 . . 30A . . . Nop
0 :19:20:%7:21% . . #80B . . . Start acknowledge
srrizifrzii7: 020y - . A0 . . . Move data to CNS
§777:477247472 0 2 1) . . B30b . . . Invalid
1021 :1:17:2014% - . BE . . . Nop
1 021 2121214 . . 30F . « < Nop
Yiréziifziiiz 0 207 . o« 310 . . < Move data to CNS
$17f2407z704: 0 2 1Y . . 311 . . . Invalid
1 1:20:20:1:01% « @12 . . + Register to (NS
1120 :0:1Tz2101 <« « 813 . . . Nop
S/ f2107z20742 0 20} & o 214 . . . Move data to CNS
Szt 1:777: 0 31§ o« .- 815 . . . Invalid
1120 :1T:21:01} . <« 816 . . . Nop
1120 :1:1:1T 471 « - 317 . .+ . Diskette start
$77f27774:4#7: 02 07 . . 318 . . < Move data to CHNS
Y1712 7872777: 0 2 v ) L . 219 L. . . Invalsd
{11 :21:021:20%1 . . 3A . . « Nop
1 11 :0:1Tz214 . - B1MB . . . Diskette stop
Y7872 772777: 0 20} . . B1IC . . . Move data to CNS
VI pirz147: 021 ) o . 81D . . < Invalid
1121 :21 2120148 . .« BIE . . . Hop
1T 21t 21 : 1214t . o B1TF < + - Unload diskette
1 1]
1 ]

- ———— T -

No-op functions will cause the firmware to strobe the ™ENDCNH"
signal to the host CPU ,» while invalid commands will not.
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INTEL 3080 FLAGS.
Msh Lsb
7 o 2 B « « 5 w o b o o3 . 2 -« -1 . .0
VoY T T T Yrrrany T Tyrrnany Ty YT
18 V2 (7#77i% 0w YFif2it PIO L oAFS 3 LV
H - VL4444 PLLLLLy o ____ HE HER H
t O 3 . k] ] |
¥ ] 1 E ] 3
| I 2 3 3 E E ]
| 1 3 3 1 3
H H H i H i____ Carry.
3 3 1 1 1
1 1 | 1 3
HE i H H R Add /7 Substract.
H H HE H
H H H - Parity / Overflow.
3 1 )
1 1 1
H H - Half carry.
¥ ]
] i ]
H e e e e e e e e lero.
; .
- Sign.
Parity z 0 = odd, Sign : 0 = positive,
1 = eyen. 1 = negative.
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