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FIXCOS EXERCISE - SCSI COMMANDS

1 Stard +he system Access the fixed drive (for example DiR:a Y

2 = «» Tun the Monitor program and load the SCSI
program via which vou can issue SCSI commands.

(See HO $Csi1)

3. Run the SCSI program and do the "Test Unit Ready” command.

WARNING: Before you issue an SCSI command, ensure that you use the
right Bus Device ID (FIXCO8 Device ID = 80 hex). A wrong Bus Device
ID could erase data of another Bus Device, e.g. of a tape unit.
Ensure also that the data on disc can be erased.

4. Check the status byte returned after the command. It should be:
02 (hex), error occurred. (Note: This is not a real error. The
error indication is given due to the reset.)

5. Do “"Reguest Sense” command to get four status bytes returned by
DMA.

&. check the status byte which is returned immediately after the
command. It should be: 00 (hex), no errors occurred.

?. Display the four status bytes which are returned to the DMA area
in the host's memory. These should be:

DF Question: What does OF mean?
00 )

00 }- No meaning

00 )

8. What is the firmware revision number of the FIXCO8 used?

Q,. Do command “Rezero Unit".

-

10 . Write one data block, which e.g. contains your own name, onto

disc. Read the data block back, after you have first cleared the
DMA area in the memory.

Il. What is the “number of sectors per track” .

12. Try now other commands.

FiX0§ HO EXi
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SCSI PROGRAM - FIXCOS5 AND TAPCO-Q W.E. COURSES

-

The SCSI Program allows you to send command bytes to disc and tape
controllers, which are connected to the SCSI bus. So, you can play
the role of the host computer. The SCSI program runs under the

Monitor program. By means of Monitor directives (commands), you can
edit data in the host’'s memory.

HOW TO USE THE SCSI PROGRAM?

The SCSI Program is started as follows:

PROMPT ENTER DESCRIPTION

oA> master Attach your workstation (operator’'s console)
to the Master MPU. Note that the prompt 0A
is an example (0 = User Nbr.; A = disc A).

0A> buffers n2

o0A> monitor Run the Monitor program.

% 1 b:scsi.com Load SCSI program from disc B (B is example)
L g 100 Run SCSI Program (Go to address 100}

The SCS1 program structure is as follows:

-
.

Enter Device ID. For FIXCOS 80(hex); for TAPCO-Q: 08(hex).
Enter Command Byte 0.

3. Other bytes zero?
Yes: go to step 6.
No : continue.

4. Enter Command Bytes 1 to 5.

5. Enter direction. Direction of the DMA transfer: from or to the
host's memory.

6. The program transmits the six-bytes command string.

7. 1f data must be transferred during command execution, it is read
from or wratten into the current host’'s OMA address.

8. After command execution, the program displays the Status Byte. You
can continue with step 2.

[ ]

OTHER PROGRAM INFORMATION

- Start address of SCSI program is 100(hex).

- Entering a Q@ (Quat) terminates the Monitor program (back to
Monitor).

- The DMA base address in the host’'s memory is 1000(hex).
- wWhen you choose “other bytes zero? - yes™, then the direction of
the DMA data transfer is set to: “write to host's memory”.

HO scSI
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TurboDOS 1.4 280
Progremmer’s Guide

- MONITOR Command

Copyright 1984 by Software 2000, Inc.

ALL rights reserved.

MONITOR Comaand

Syntax

ExpLanation

Directives

The MONITOR command provides various facili-
ties under 280 TurboDOS useful to programmers

who have the need to debug or patch programs
and files.,

I MONITOR
!

The MONITOR command operates in an interac-
tive mode. You are prompted by an asterisk +
to enter a series of directives f{from the

console. The @ directive (quit) terminates
the MONITOR command.

In the directive descriptions that follow,
all addresses snd cther numeric srguments sre
in hexadecimal, and &Ll file nazes (“fn") are
ertered as {d:)filename{.typl:

Directive | Explepsticn

C vi,v2 Calculates the sum anc dif-
erence of two hex values.

D e1,a2 Dumps the area of memcry be-
tween the two given addresses
in hex. Pause with space,
resume with RETURN.

E a Examines memory starting at
the given address. You may
substitute a new hex value
for each displayed byte of
memory. Enter space or RE-
TURN to go on to the next

byte, or ESC to exit examine
mode.

— — ey TE Gme tm e T wma TE ww T e W
— — v —
P —— . . L R )

HO 5CSI 2




TurboDOS 1.4 280
Programeser’s Guide

MONITOR Command

(Continued)
Copyright 1984 by Software 2000, Inc.
ALL rights reserved.
Directives Pireciive | Explanation

(Continued)

-y W e v mmm S
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—
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F at1,a2{,v{,r}>
Fills the area of memory be-

1 2]
bl

L fn {a}

pe 4

tween the two given addresses

with the given value v (or D
if no value is given). If a

repetition factor r

is given,

the operation is repeated r
times (useful with some PROM

programmers).

Goes (jumps) to the

instruc-

tion at the given address.

Help menu is displayed, List-
ing aill MONITCR directives.

Inputs 2 byte from 170 pert p

and diesplays ite hex value.

Loacs the namecd file into
memory starting at the given
address (or D100 if no ad-

dress is given).

al,a2,a3{,r}

Moves the block of memory
between a1 and a2 into the

area starting at &3.
repetition factor r

If &
is given,

the operation is repeated r
times (useful with some PROM

programmers).

Outputs the hex value v to

170 port p.

Puts succeeding typed ASCIlI
data into memory starting at

the given address.

Terminate

by typing CTRL-D (ASCIl EOT».

— — - “- ma - — vy e TR ey Tup SEA e Che TN Mms e Mn = S
.
-— e S mp S tmm TE Mm e s e s T e w Ta . -
— — -
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TurboDOS 1.4 Z80
Prograsmer‘s Guide

MONITOR Command
(Cont inued)

Copyright 1984 by Software 2000, Inc.
ALL rights reserved.

Explenation

Directives I_Directive |
(Continued)

Q

R al,a2

I
|
!
I
|
I
I
!
I
|
I
I
!
[
!
!
|
!
I
{
|
I
]
I
I
|
I
1
I
|
!
!
!
I
I
|
|

S fn {a1,82)

T 81,82

V at,al,ad

W vly.ooyvN

Quits the monitor command.

RAM area between a1 and a2 is
tested, and memory errors are

diagnosed. Typing ESC aborts
the test early.

Saves the ares of memory be-
tween the given addresses in
the named file. If no memory
addresses are given, then the
bounds from the Last L (lLoad)
directive are usec.

Types the area of memsry be-
tween the given addresses in
ASCII. Pause with spsce, re-
sumeé with RETURN.

Verifies that the block of
memory from a1l to aZ is iden-
tical to the area starting at

#J. Any descrepancies are
diagnosed. .
Scans all of memory for oc-
currences of the given byte
string, and displays Where
each occurrence is found.

Displays the highest avail~ :
able address in memory (below

TurboDOS and the MONITOR com-
mand code).

As

- tem Wam Wm mp S Tmm Ths me R mm T=w mm e ms R ews e e

— e e
- Gm e mm e ™ TR e e e TER . Em S e e
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NMEMW
MFMRD 1+
MFMRD1-
MFMRD2+
MFMRD2-
MFMWT 1+
MFMWT 1~
MFMWT 2+
MFMWT2-

NMSG

NIND
PRE10

NPSEN

NRDDMB
RDRFCK

NRDSCS

NRDY
REDEN

NREQ
REQIT

NREQRD

NREQWT
RESDMA

NRESIR
RESNC

NRST
RSTS1

NRWC
RWDAT
RWDATS

NSCNT1

NSEEKC

NSEL
SELED
SELIR

NSTEP
TERMP

NTRCKZ
WONA

NWTFLT

NWTGT
WTGT

NWTHAD

NWTSCS

Memory Write

Modified frequency- Modulated Read 1

Modified Frequency Modulated Write 1

Message
Index

Program Store Enable
Read DMA Bus

Read SCSI Data Input
Ready

Read Enable

Request

Request Internal
Request Read

Request Write

Reset DMA Controller
Reset Internal

Reset NC

Reset

Reset

Read/Write Command
Read/Write Data

SCSI Control t
Seek Command
Select

Selected

Select Internal
Step

Track Zero
Won Arbitration
Write Fault
Write Gate

Write High Address (of RAM)
Write SCSI (Data Output)

Ho WE 3
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INTRODUCTION TO FIXCO S5
The FIXCO05 1s a fixed-disc controller which can control up two S5 1/4°
Fixed Disc Drives of the Rodime 200 series or the Seagate 400 series.
The function of the FIXC0S 1s to take over responsibility from a host
computer for fixed disc control.

The connection to the host computer 1s made via the Small Computer
System Interface (SCSI bus), see Figure 1.1. Up to eight bus devices,
such as disc controllers, tape controllers and host computers, can be
connected to the SCS1 bus.

BUS DEVILES

FIXED
} FIXCOS DISC
DRIVE

! Logeal
HoST L—q U*
Number

+—J FIXC|
SCSI BUS ot

INTERFACE

Figure 1.1 FIXCO5 CONFIGURATION

Communication between the FIXC0S and the draive 1s done via the
standard ST506 interface.




The FIXCO5 design is based on the 8031 microprocessor and the 7261 hard-disc
controller (HDC). When the host has work to be done, 1t first sends a command
string of 6 bytes to the microprocessor. ; N

In case of a read command, the microprocessor programs the HDC for receiving
data. Then under control of the HDC readdata is transferred from the drive to
the FIXCOS, where it 1s stored 1n a RAM-buffer under control of a DMA (Direct
Memory Access) controller. g
Datatransfer to and from the RAM Buffer from or to the Host 1s also controlled
by the DMA Controller.

In case of a write command, the data flow is from Host to RAM Buffer, and from
the RAM Buffer to the draive.

When the FIXCOS has carried out the command, it sends one “Completion Status”
byte and one "Command Complete Message” byte to the Host.

The ~Completion Status” byte informs the host wether the command has been
carried out successfully or not. [If it was carried out sucessfully, the FIXCOS
has no further status bytes available. In the other case the Host will send a
command “Request Sense” and then receive four status bytes from the FIXCOS.
These status bytes, called “Sense Bytes”, inform the host which errors occured.

. MICRO- ‘ RAM) DMA
‘ Pgr(fix‘ﬂ | BUFFEK COHTALLLER ‘
C rs
. VT Gy | [P ek,
Bus '
| me !
HosT Hlﬂ'ffﬁ:ﬁ/t.:

FIXCcos

Figure 1.2 FIXCOS, SIMPLIFIED BLOCKDIAGRAM

The FIXCO5 consists of one Printed Circuit Board (size 5 1/4-1nch), which
contains five connectors; one for the interface to the host computer

one for the disk control lines

two for disk data lines

one for the 0C power supply




SUMMARY OF THE RODIME ORIVE

The drive to be controlled is an 5 1/4° Winchester disc drive (RODIME 202E. or
204E) .

This microprocessor controlled drive has two {(202E) or four (204E) discs with a
total of four or eight magnetic surfaces. (See Figure 1.3

L
DISC ¢={<;JAPEADN03 3
[ o — &
> TATA HEAD Nod =
g = 2
s ¥
oISC DATA HEAD No
[ o asi?
‘ak:‘"‘“5“>“0<)
| -
5432 8

Figure 1.3 SERVO AND DATA SURFACES

The storage capacities are as follows:

- 26.66 MB unformatted for the RO 202E
- §3.33 MB unformatted for the RO 204E

The drive is soft sectored and is connected to the host system via the FIXCO0S
which 1s responsible for formatting, MFM encode and decode, block address
decode, CRC generation and verification and so on.

The drive receives and transmits MFM (Modified Frequeficy Modulation} data. It

seeks the appropriate track in response to STEP commands across the disc control
interface.

Via the Drive Select and Head Select lines the desired drive and head are
selected. A signal Ready indicates the discs are up to speed and ready for

writing or reading. Depending on the signal Write Gate, data can be read or
written.

1.2.2 PHYSICAL CONNECTIONS BETWEEN DRIVE AND FIXCO5 (FIGURE 1.4&)

The «control lines may be dalsy-chalined, but the data lines must be
1ndividually connected to the FIXCO5




The functions of the ST506 interface signals are as follows:

Draive Select Lines (NDS 1-4&)
Select one out of four drives. (The FIXCOS can control up to two
drives, so only NDS1 and NDS2 are used.)

Step (NSTEP)

This 1input signal is used 1n conjunction with Direction In to move
the stepper motor. NSTEP is wused to clock an internal 10 bit
counter. This counter 1is reset prior to each seek.

Once the first STEP pulse is received, the processor issues stepper
motor phase changes until the number of changes equals the value 1in
the counter. At this point the seek 1s terminated and Seek Complete
is true after final step damping.

Direction In (NDIR)
This input line defines the direction of motion of the stepper motor.
Once the first STEP of any seek - has been received, the

microprocessor samples this input, and internally stores the result.
The 1nput 1s then ignored until the next seek.

Head Select Lines (NHS 2-0)

Selects one of the eight heads. In the RODIME 202E there are only & heads.

Write Gate (NWTGT)
Active low during writing to the draive.

Reduced Write Current (NRWC)

A signal used to enable RWC. RWC is switch on (if enabled) at track 210. f

Seek Complete (NSEEKC)

This 1line 1is driven by a S-R flipflop. STEP resets the flip-flop
false. It's set after a compleet seek.

FIXCO5 Drive Select Lines (NDS2,1) RODIME
Step (NSTEP) FIXED-DISK
Direction In (NDIR) DRIVE

Head Select Lines (NHS2-0)
Write Gate (NWTGT)
Reduced Write Current (NRWC)

Seek Complete (NSEEKC)
rack 000 (NTRCKZ)

Wraite Fault (NWTFLT)

‘Index (NIND)

Ready (NRDY)

h‘;llrlve Selected (NDRSD2,1)

+/- MFM Write Data (+/- MFMWT2, 6 1) —p
+/- MFM Read Data (¢/- MFMRD2, 1)

Sk

Figure 1.y




Track 000 (NTRACKZ)
This status 1line 1is set true when the read/write heads are
positioned, with correct stepper motor phase, over track zero,

Write Fault (NWTFLT)

The fault conditions: Moter speed outside +/- 11 , at end of power up
sequence.
Motor speed outside +/- 10%, during normal operation.
No 1ndex.

Motor not up to speed.
generate a Write Fault to the interface.

Index (NIND)
Indicates a fixed reference point, relative to the disk.

Ready. (NRDY)
Indicates that all checks and calibrations on the drive are successful.

Drive Selected. (NDRSD2,1)}

Indicates that DRIVE SELECT signal from FIXC05 correspond with the drive
select switch setting on the RODIME, and that the drive is READY.

+/- MFM Write Data. {(+/- MFMWT 2,1}
Two differential-driven lines which carry Write data from FIXCOS to RODIME.

+/- MFM Read Data. (+/- MFMWT 2,1}
Two differential-driven lines which carry Read data from RODIME to FIXCOS




TRACK AND SECTOR FORMAT -

A track 1s divided in a number of sectors. The number of sectors per track
depends on the datasize of a sector, and will be:

32 sectors/track datafieldlength/sector: 256 bytes
17 sectors/track datafieldlength/sector: 512 bytes

Depending on Jumper B4 on the FIXCOS a datafieldlength of 256 or 512 bytes 1is
choosen.

1 REPEAT N TIMES -

| %
T ..\ms,,gd__‘ &____ R |

|
BTN R e o u. i g :7
G ‘&lmqm c“‘\. % | o=l CRAE | o QQ"“{ - rg;.! Oue tee (:A':

INDE X WRITE GATE i
""" i e T T e e f_//
Figure SECTOR FORMAT .
Name No. of Value
Bytes (HEX)

Index Gap 16 LE

Identifier :

1. Preamble 13 00

2. Address Mark 1 At

3. Cylinder No High 1 1 1 XX

4. Cylinder No Low 1 XX

5. Head No 1 XX

6. Sector No 1 XX

7. CRC 2 xx (1)

Identifier Gap 3 00

Qa;gfleld

Preamble 13 00

9. Address Mark 1 A1
10. Address Mark Ext. 1 F8
11, Data 256/512 ES
12. ECC 4 xx (2)
13. Postamble 3 00

Data 6Gap 15/37 00

Track Gap 286/302 4E




(1) The CRC will be generated using the polynomial X 6 -
{2) The ECC will be generated using the polynomial (X

+ X + X +
s XY o x® .1

1

Index Gap: Allows head switching recoversy, so that sequential sectors may be
read without losing a complete disk revolution.

Track Gap: This gap provides a spindle speed tolerance buffer for the whole
track.

Preamble: Preamble bytes are wused by the PLL (Phase-Locked Loop) on the

FIXCO5 to synchronize the NRDRFCK with the incoming data.

Address Mark: ldentifies beginning of address/data field.

The sector number written 1n the identifier does not necessary correspond to the

physical sector location.
shown 1n Figure

NUMBER OF
SECTORS PER TRA(K |‘;

INTERLEAVING 3

Figure: {Interleave 3)

The “Interleave” points out, that physical sector which contains the
following logical sector, relative to the actual position.

Any Interleave between zero and number of sectors/track - 1 will be valid

For example 1t 1s possible to designate the sectors as
. Skipping one or more sectors is called interleaving.

next




1.3 SCSI BUS

Next a brief description of the SCSI bus follows. For more information refer to

the bus specification: Small Computer System Interface (SCSI), ANSC X379.2 (Ame-
rican National Standard).

1.3.1 INTRODUCTION

The Small Computer System Interface is a local I/0 Bus which can be operated at
data rates up to an estimated 4 megabytes per second, depending upon circuit
implementation choices. The primary objective of the interface is to provide
host computers with device independence, within a class of devices. Thus, disk
drives, tape drives, printers and even communication devices, of different
types, can be added to the host computer(s) without requiring modifications to

generic system hardware or software. Provision is made for the ready addition of
non-generic features and functions.

The interface uses "logical" rather than “physical" addressing for all data
structures. All data is addressed as logical blocks up to the maximum number of
blocks in a device; and, each device can be interrogated to determine how many
blocks it contains.

Provision is made for cable lengths up to 15 meters using differential drivers
and receivers. An in-cabinet mounting using cable lengths up to six meters and
single ended drivers and receivers is also available.

The interface protocol includes provision for the connection of multiple
initiators (Bus Devices capable of initiating an operation) and multiple targets
(Bus Devices capable of responaing to a request to perform an operation). Arbit-
ration (i.e., bus-contention logic) is built into the architecture of SCSI.

A logical priority system awards interface control to a Bus Device that wins
arbitration.

Communication on the SCSI BUS is allowed between only two BUS DEVICES at any
given time. There is a maximum of eight (8) BUS DEVICES. Each port is attached

to a BUS DEVICE (e.g., peripheral device controller or host computer). Each BUS
DEVICE has a DEVICE ID bit assigned as follows:

XX XX XXXX DataBus bit?7 -0 .

Bus Device IDO
Bus Device 1D1
Bus Device ID2
Bus Device 103

Bus Device 1D4
Bus Device ID5
Bus Device 1D6
Bus Device 1D7

When two BUS DEVICES communicate on the bus, one cts as an Initiator and the
other acts as a Target. The Initiator (typically a nost computer) originates an
operation and the Target (typically a peripheral d¢ ice controller) performs the
operation, A BUS DEVICE will usually have a fi d role as an Initiator or
Target, but some may be able to assume either role

An Initiator may address up to eight (8) peri -heral 1/0 devices that are
connected to a Target. (e.g. eight disc units cor iected to a disc controller).

An option allows the addressing of up to 2,048 de 'ces per Target. Three sample
system configurations are shown in Figure 1.7.
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HOST

< SCSt BUS

a) SINGLE WNITIATOR, SINGLE TARGET
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170 DEVICES

< SCSI BUS

b) SINGLE INITIATOR, MULTI TARGET

HOST
ADAPTER
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Figure 1.7 SAMPLE SCSI CCNFIGURATIONS
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1.3.2 SCSI PHYSICAL CONNECTIONS

The SCSI bus has nine control signals and nine data signals (including parity),
which have the following functions (see Figure 1.8):

Note: N preceding a signal name means that the signal is low-active. All signals

are signal-ended (unbalanced) and terminated with 220 Ohms to +5V and 330
Ohms to ground.

NRST (RESET) An  "or-tied"” signal which indicates the RESET
condition.

NDB(7-0), (DATA BUS) Eight data bit signals, plus a parity bit signal which
form a DATA BUS. DB(7) is the most significant bit and
has the highest priority during the ARBITRATION phase.

Bit number significance and priority decrease downward
to DB(V).

Data parity DB(P) is odd. The use of parity is a system

option. In the TAPCO-Q(-2) tne parity signal is not
used.

Each of the eight aata signals DB(7) through DB(0) is
uniquely assigned as a Target or Initiator's own BUS
adaress (i.e., BUS DEVICE ID). This BUS DEVICE ID would
normally be assigned and strapped in a BUS DEVICE
during system configuration.

During the ARBITRATION phase, a BUS DEVICE that desires
the use of the BUS asserts its assigned data bit (BUS
DEVICE ID) but leaves the other data bits in the
passive (non-driven) state.

NSEL (SELECT) A signal used by an Initiator to select a Target or by
a Target to reselect an Initiator.

*

NBUSY (BUSY) An “or-tied" signal which ingicates that the bus is
being used.
NC/D (CONTROL/DATA) A signal driven by a Target; it indicates whether

CONTROL or DATA information is on the data bus. True
indicates CONTROL.

N1/0 (INPUT/OUTPUT) A signal driven by a Target which controls the
direction of data movement on the data bus with respect
to an initiator. True indicates INPUT to the Initiator.

NREY (REQUEST) A signal ariven by a Target to indicate a request for a
REQ/ACK data transfer handshake.

NACK (ACKNOWLEDGE) A signal 'driven by an Initiator to indicate an
acknowledgement for a REQ/ACK data transfer handshake.




NMSG (MESSAGE) A signal driven by a Target during the MESSAGE phase.

NATN (ATTENTION) AR signal driven by an initiator to indicate the
ATTENTION condition.

RESET (NRST)

; DATA BUS (NDB 7-0)
i

SELECT (NSEL)
BUSY (NBUSY)

INITIATOR CONTROL/DATA (NC/D) TARGET

(HOST) WNPUT/OUTPUT (N1/0} Fixcos
REQUEST (NREQ)

{ ACKNOWLEDGE (NACK)

MESSAGE (NMSG)

ATTENTION INATN}

Figure 1.8 SCSI PHYSICAL CONNECTIONS




1.3.3 SCSI BUS PHASES -

The SCSI bus has a number of operational phases, vhich are used in a prescribed
sequence. There are two types of phase sequences:

- a phase seqguence jn systems with no arbitration;
- a phase sequence in systems with arbritration.

In the FIXCOS both phase sequences are possible.

The desired phase sequence
can be chosen by a strap.

NON-ARBITRATING SYSTEMS (Figure 1.9)

For complete execution of a command, e.g. a read or write

h Ae - oy 7 command, the typical
phase sequencing "with no arbitration" is as follow;:

1. Bus Free phase.

Selection phase: the initator (host) connects & certain target (controller)
to it,

2

3. Command phase: the initiator sends a string of 6 command bytes to the
4, ngge;ﬁase: read or write data is transferred.

5. Status phase: one "Completion" status byte to the initiator.

7

Message phase: one "Command Complete" message byte to the initiator.
Bus Free phase.

The Comnand, Data, Status and Message phases are zalled Information Transfer
phases.

INFORMATION
TRANSFER PHASES

BUS FREE PHASE

ELECT!ON PHASE

COMMAND OK
DATA OR
STATUS OR
MESSAGE PHASE

L

0548%

RESET CONDITION

Figure 1.9 PHASE SEQUENCING IN NON-ARBIT2ATING SYSTEMS




ARBITRATING SYSTEMS (Figure 1.10) ~

For complete execution of a command, e.g. a read or write command, the typical
phase sequencing "with arbitration" is as follows:

1. Bus Free phase.

2. Arbitration phase: the initiator (host) tries to gain control of the bus.

3. Selection phase: the initiator connects a certain target (controller) to it.
4. Command phase: the initator sends a string of 6 command bytes to the target.
5. Bus Free phase.

6. Arpitration phase: the target tries to gain control of the bus.

7. Reselection phase: the target connects the initiator to it.

8. Data phase: read or write data is transferred.

9. Bus Free phase.

10. Steps 6 to 9 repeated as many times a necessary.

11. Arpitration phase: the target tries to gain control of the bus.
12. Reselection phase: the target connects the initiator to it.
13. Status phase: one "Command" status byte to the initiator.

14, Message phase: one "Command Complete" message byte to the initiator.
15. Bus Free phase.

INFORMATION
TRANSFER PHASES:

SELECTION
ARBITRATION OR
BUS FREE PHASE PHASE RESELECTION - COMMAND OR
PHASE - DATA OR
- STATUS OR

MESSAGE PHAS

5480

RESET CONDITION

Figure 1.10 PHASE SEQUENCING IN ARBITRATING SYSTEMS




- The COMMAND, DATA, STATUS and MESSAGE phases can all be grouped together as
( the INFORMTION TRANSFER phases because they are all used to transfer data or
control information via the DATA BUS. Jhe actual contents of the information

is beyond the scope of this section.

The NC/D, NI/O and NMSG signals are used to distinguish between the different
INFORMATION TRANSFER phases. See Table 1.4. The Target drives these three
signals andg therefore controls all changes from one phase to another. The
INITIATOR can request a MESSAGE OUT phase by asserting NATN, while the Target
can cause the BUS FREE phase by releasing NMSG, NC/D, NI/O and NBSY.

SIGNAL
DIRECTION OF

MSG C/D 1/0 | PHASE NAME TRANSFER COMMENT
0 0 0 DATA OUT PHASE INIT to TARGET {) DATA

0 0 1 DATA IN PHASE INIT from TARGET |)~ PHASES
0 1 0 COMMAND PHASE INIT to TARGET

0 1 1 STATUS PHASE INIT from TARGET

(.~ 1 0 0 Not Used

1 0 1 Not Used

1 1 0 MESSAGE OUT PHASE INIT to TARGET |) MESSAGE
1 1 1 MESSAGE IN PHASE INIT from TARGET ()~ PHASES

Notes: O = False, 1 = True
INIT = Initiator

Table 1.4 INFORMATION TRANSFER PHASES (SCSI)




ALL SYSTEMS

There
(Comm

(e.g.

are no restrictions on the sequencing between Information Transfer phases
and, Data, Status and Message phases). A phase may even follow itself
» 8 Data phase may be followed by another Data phase).

PHASE DESCRIPTIONS:

- The BUS FREE phase is used to indicate that no BUS DEVICE is actively using
the bus and that the bus is available for subsequent users. All bus signals
are released.

- The

ARBITRATION pnase allows one BUS DEVICE to gain control of the bus so that
the device can assume the role of an Initiator or Target.

Note: Implementation of the ARBITRATION phase is a system option. Systems
which do not implement this option can have only one Initiator. The
ARBITRATION phase is required for systems which use the RESELECTION
phase.

The procedure for a BUS DEVICE to obtain control of the bus is as
follows:

Wait till BUS FREE phase occurs (all signals released).

Assert NBSY and own Bus Device ID bit on the Data Bus.

Examine the Data Bus. Any higher priority Bus Device also arbitrating?.
. YES. Arbitration lost; return to step 1.

. NO. Arbitration won; assert NSEL.

w N =

- The SELECTION phase allows an Initiator to select a Target for the purpose of
initiating some Target function(s), (e.g. read or write data):

1. The Initiator (host) asserts the desired Target's ID bit on the Data Bus.
2. Tne Initiator asserts NSEL (already gone in Arbitration systems).

3. The Target asserts NBSY (already done in Arbitration systems).

4. The Initiator releases NSEL and its ID bit on the Data Bus.

Note: During the SELECTION phase the 1/0 signal shall be deasserted so that
this phase can be distinguished from the RESELECTION phase.

RESELECTION 1is an optional phase which allows a TARGET to reconnect to an
INITIATOR for the purpose of continuing some operation that was previously
started by the INITIATOR but was suspended by the TARGET (i.e., the TARGET
disconnected by allowing a BUS FREE phase to occur before the operation was

complete). RESELECTION can only be used in systems that have ARBITRATION phase
implemented:

. Target (controller) asserts NI/0 (to distinguish from SELECTION).

Target asserts the Initiator's (nost's) ID bit and own ID bit on the Data
Bus.

Target releases NBSY,

. Initiator detects: its ID bit on the bus, NSEL = true, NI/O = true,
NBSY = false.

. Initiator asserts NBSY.

. Target also asserts NBSY.

. Target releases NSEL.

F -] N =

~ o




1.3.4 SCSI TIMING (FIGURE 1.11 and 1.12)
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Figure 1.1z SCSI TIMING IN ARBITRATING SYSTEMS




1.3.5 SCSI BUS CONDITIONS
The bus has two asynchronous condttions:
- ATTENTION Condition.

- RESET Congition

Tnese conditions cause certain BUS DEVICE actions and can alter the bus phase
sequence.

ATTENTION CONDITION

The ATTENTION Congition allows an initiator to inform a Target that tne
initiator has a Message ready. The Target may get this message at its
convenience by performing a MESSAGE QUT phase.

The Initiator creates the ATTENTION Condition by asserting NATN at any time
except auring the ARBITRATION or BUS FREE phases.

The Target may respond with the MESSAGE OUT phase.

The Initvator shall keep NATN asserted if more than one byte is to be trans-
ferred.

The Initiator may deassert the NATN signal at any time except is shall not

deassert tne NATN signal while the NACK signal is asserted during a MESSAGE OUT
phase. -

RESET CONDITION

The RESET Condition is used to immediately clear all BUS DEVICES from the bus.
This condition shall take precedence over all other phases and conditions. Any
BUS DEVICE may create tne RESET condition by asserting NRST for a minimum of a

Reset Hola Time. During the RESET condition, no- bus signal except NRST is
guaranteed to be valid,

A1l BUS DEVICES shall release all bus signals (except NRST) whithin a Bus Clear

Delay of the transition of NRST to True. The BUS FREE phase always immediately
follows the RESET condition.




‘ ~ 1.3.6 SCSI COMMAND,

being:

- Test Unit Ready

- Rezero Unit

- Request Sense
- Format Unit

- Read

-

A number of fourteen different commands are 1mplemented in the FIXCOS, these

STATUS AND MESSAGE FORMATS

- Write - Send FW Revision
- Seek - Test Drive

- Initialize Characteraistics - Test Controller
- Read Error Burst Length - Read for Test

- Test Controller RAM

Note: For a complete description of the FIXCO5 command set, refer to the system
Hardware Software Interface

(HSI) descraiption.

Any FIXCO5 operation is started by a six-byte Command Oescriptor Block (coe).

The general format is as follows:

Byte
Byte
Byte
Byte
Byte
Byte

After execution,

[3 L I~ T ¥0

7 6

5

BITS
4 3 2 1 0

Comand Gr&up

6pcode’l

Logical Unit

0

No. of Blocks (MSB)

No. of Blocks

No. of Blocks (LSB)

Control Field

MSB
LSB

Most Significant Bits
Least Significant Bits

the FIXC05 provides the “Completion Status” byte and the
“Command Complete Message” byte:

7
Status 0 |
Byte O

7

Message 0 I
Byte O

o
{1

Error. Host must answer by the "Request Sense” command.
Logical unit number, the status information belongs to.

- e




3LOCK DIAGRAM

RESET LOGIC

The Reset Logic resets the Microprocessor and some other circuits when the SCSI
Reset Line (NRST) is active low, or when power comes up.

OSCILLATOR

The Oscillator drives the microprocessor with 10 MHz. It also provides other
circuits with clocksignals of 10 MHz devided .bYy., 2 or 3.

MICROPROCESSOR

The microprocessor has the overall controll of the FIXCOS.

When the host has work to be done, the "FIXC05 Selection” interrupts the
processor via NINTSA. During the Command Phase the microprocessor stores the
Commmand Descriptor Block (CDB) from the host in its internal RAM.

During the Data Phase the microprocessor writes a certain command string in the
OMA Controller and the Hard Disc Controller (HDC). Now we can read from, or
write to the fixed disc.

During a read command the DMA Control Logic transfers data blocks from the HDC
to the RAM Buffer, and from the RAM Buffer to the SCSI Bus. Each time when a
programmed number of bytes (block) has been transferred, the microprocessor is
interrupted by "End of Process” (EOP)} signal from the DMA Control Logic; signal
NEOPS for the SCSI channel, and NEPN for the (NEC) (HDC) channel.

In case of 2 write command, the microprocessor programs the DMA Control Logic to
transfer data in opposite direction.

1f Arbitration and Reselection are used, the SCSI bus can be released temporary
when no data is being transferred.

Signal NINTSA then interrupts the microprocesor at the-.end of the Arbitration
Phase and at the end of the Reselection Phase.

The microprocessor is also interrupted with NINTNC by the HDC after termination
of a disc command.

ADDRESS LATCH 1 AND 2

The microprocessor port 0 is a multiplexed address and data bus. Therefore, the
low-order bDyte of an address must be stored temporary in a latch. Anytime wher
the microprocessor does an external memory access or a memory mapped 1/0, strobe
ALE (Adaress Latch Enable) automatically loads the low-order address byte ir
Aggress Latch 1 and 2. Address Latch 1 stores the the low-order address byte for
the Program Store and the Address Decoder. Address Latch 2 stores tne low-orde:
agdress pyte when the microprocessor accesses the RAM Buffer, and it stores fouw
address Dbits when the microprocessor accesses the DMA Controller. (The DM

Controller is a programmable chip, which is the main component of the DM
Control Logic -




PROGRAM STORE . -

The Progrmp Store is an 8KS8 Reao-Only Memory (ROM), which contains the program
to be carried out by the microprocessor.

ADDRESS DECODER

The Address Decoder selects registers, drivers etc. for microprocessor input and
output transfers.

DATA DRIVER

The Data Driver allows the microprocessor to access the DMA pus (DMABO-7) for
the following purposes:

- To write data into and to read cata from tnhe RAM Buffer for test purposes.
- To read gata (comm@nc bytes) from the SCSI Data Input or to write data (status
or message bytes) into the SCSI Data Qutput.

- To write data (command bytes) into the HDC or to read data
(status bytes) from the HDC, '

DMAC DATA/ADDRESS DRIVER
The DMA Controller (DMAC) Data/Address Driver allows the microprocessor:

- To write control data into and to read status data from the DMA Controller.
Tne DMA Controller is a programmaple chip, which forms the main component of
the DMA Control Logic. x

- Tq write a high-orger adoress byte in Address Latch 3, after which the
microprocessor can access the RAM Buffer.

HARDWARE CONTROLPORT

The Hardware Controlport is a register which controls:
- The DMA Control Logic

- Switches on or off the error indicator LED

- Enables control signals from HDC to Fixed drive.




RAM BUFFER

The RAM Buffer stores temporary data to be written onto disc or data to be rTead
from disc on a First-In First-Out (FIFO) basis. The buffer capacity used is 2K
bytes. (The hardware allows a capacity of 8K bytes).

2K equals to & data blocks of 512 bytes.

During normal operation, the DMA control logic transfers data directly from the
SCSI interface to the RAM Buffer, and from the RAM Buffer to the HDC or vice
versa. The microprocessor will access the RAM Buffer for test purposes only.

DMA CONTROL LOGIC

The main component of the DMA Control Logic is the DMA Controller. The DMA
controller is a chip, which can be programmed by the microprocessor to transfer

blocks of data to and from the RAM Buffer. Three channels of the DMA Controller
are used.

- Channel 0 to transfer data between the HDC and the RAM Buffer.

- Channel 2 and 3 for data transfer between the SCSI interface and the RAM
Buffer.

When the microprocessor wants to have transferred a block of data, it simply
sends to the DMA Controller:
~ The DMA channel number
- Whether it is a memory read or write operation
- The RAM Buffer base address from which or to which the first data byte is to
be transferred.

- The number of bytes to be transferred.

ADDRESS LATCH 3

The DMA Controller is designed to be used in conjunction with an external 8-pit
address latch. Anytime when necessary, the DMA Controller automatically loads
the high-order byte of the address in Address Latch 3 by issueing strobe ADSTB
(Agdress Stropbe). Address Latch 3 can also be loaded by the microprocessor, when
it wants to access the memory for test purposes.

OMA REQUEST LOGIC

The DMA Regquest Logic sets up the DMA requests (NDRQ 0, 2 or 3) for the DMA
Ccntroller. For each byte to be transferred, one request is issued.




SCSI DATA INPUT (LATCH)
Via the SCSI Data Input (latch) the FIXCOS5 takes from the SCSI Bus:

- Command bytes
- Data bytes to be written onto tape

SCSI DATA OUTPUT (LATCH)

Via the SCSI Data Output (latch) the FIXCO5 puts on the SCSI bus:
- Status bytes

- Message bytes

- Data bytes read from from tape

FIXCO5 SELECTION

The “FIXCO5 Selection” block controls the interface to the SCS1 bus during the
Selection Phase, Arbitration Phase and Reselection Phase.

SCSI HANDSHAKE LOGIC

The SCSI Handshake Logic controls the data transfer to and from the SCSI bus
during the Command Phase, Data Phase, Status Phase and Message Phase
{Information Transfer Phases).

SCSI CONTROL INPUT
Via the SCSI Control Input the microprocessor can read:

- The status of the straps BR2, BR3 and BRS. B8y means of these straps you can

choose the bus address (0-7) of the FIXC05. The microprocessor has to know the
bus address when the FIXCOS is used in an “Arbitration’ System”.

- The state of strap BR6. By means of this strap you can select whether the
FIXCO5 is used in a "Non -Arbitration System”™ or an "Arbitration System”.

- The Request Internal (REQIT} signal, which indicates the SCSI Request Flip-
Flop (part of SCS! Handshake Logic) is set.

- The SCSI signal Acknowledge (NACK]).

- The SCSI signal Attention (NATN).

SCSI CONTROL OUTPUT

Via the SCSI Control Output (latch) the microprocessor can set the SCSI Control
lines: Busy (NBSY), Control/Data (NCD), Input/Output (NIO) and Message (NMSG ).

The other bits are used to control the "FIXCO5 Selection” and the "DMA Request
Logic~. '




HOC INTERFACE CIRCUITS

MFM DATA RECEIVER . =

The differential signals MFMRD + and - are translated into the signal READDT.

DATA SEPARATOR

READDT is a composite signal of both data and clock pulses. After locking on to

the frequency of READDYT, READDT is separated into synchronized data (RDAT) and
the clock signal (NRDRFCK).

HARD DISC CONTROLLER

The HDC provides all control signals for interfacing the HDC with a Seagate
floppy-like drive.
By using a DMA controller, the microprocessor needs only to load a few command

bytes into the HDC and all data transfers (read,write,format) are done by the
HDC and the DMA controller.

The HDC provides: - Serial to parallel and parallel to serial conversion
- CRC and ECC generation and checking
- MFM data decoding and encoding
- Write precompensation
- Address mark detection and generation
- ID verification

An eight byte FIFO is used for loading command parameters, and obtaining command
results.

It is also used for buffering data during DMA read/write operations,.

PRE-COMPENSATION

Spacing between the data bits written to disc in MFM mode can vary
between 200 and 600 nS (5MHz and 1 2/3 MHZ). The heads, which are
inductive circuits, respond differently at different frequencies. The
bit pattern therefore, affects read timing with some bits being read
early apd others late, depending on the bit pattern.

Write pre-compensation is simply a method of writing early or late
those bits which without WP would be read or early respectively. Thus
the read error is corrected in advance.

Depending on the bit pattern of the Write Data, the FDC sets a special
code on the lines PCL (Precomp Late) and PCE {Precomp Early) for each
write data bit. Depending on the data on the lines PCL, PCE and PRE10
the Writedata is modified.

MFM-DATA TRANSMITTER

In this circuit WRITEDT is transelated in two differential signals, MFMWT+ and
MFMWT -,
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g van eig

mec

Alle

Alle Rechie ausdricklich vorbehalten. Verviellditigung oder

Mitteilung an Dritte, gleichgiillig in welcher Form, ist ohne
schrifiliche Genehmigung des Eigentimers nichl gestattet.

)i

All rights strictly reserved. Reproduction or issue o third
parties in any form whatever is not permitted without written

authaority from tha propretor

Menge g Benennung Norm Codenummer UhkB Pos |IND
heit 578
- ...
2 13 IC-SCHALTUNG DPB304BN [ A 334 929 406843 28
1| 13 IC-SCHALTUNG DS34B6N 2335 395 70684 29
SOA+-422—-241 -0 aece SRR
il 13 IC-SCHALTUNG DS3487N ?335 615 10683 3¢
S0AT42-212-0 =
1 13 IC-SCHALTUNG PE21197 2360 049 20683 3#
1l 13 IC-SCHALTUNG UPD7261AD-V2 8212 221 07571 _3& e |
il 13 IC-SCHALTUNG DPB460-4N 2337 049 4068B:c 33
1| 13 IC~-SCHALTUNG PB237A-5 4 Q336 330 704682 34
1 13 IC-SCHALTUNG HM6116P-4 2335 585 604&8= 39
3 13 IC-SCHALTUNG 898-5-R220/330 2122 118 00083 364
1 13 IC-SCHALTUNG ERC1179A S112 209 01651 37 %%
4 13 IC WID-NETZWERK 5112 209 11541 3g
i 13 IC NB82S123N/FIXCO5S 5112 208 00311 39
1| 13 IC NB25185F/FIX8-6 5112 208 00221 44
1 ISIIC D2764-2/F1XCASS 5112 208 0033z 41 }
1| 13 IC PAL16R8CNSHRP/FIXCOS5S 5112 208 00341 42
1| 13 DIODE SLED1ié 2332 589 0000C 45
1| 13 DIODE 1N4446 9331 126 6011c 44
S0A+41-210-0 .
1 13 OSZILLATOR 20MHZ 2722 171 080ic _@7
i 13 KER-KO X7R/2 10N/10 50 8212 221 06961 4g ,
i| 13 KER-KD X7R/2 1CON/10 50 8212 221 06971 495/
i) 13 AL-KD 100U/25 2222 035 8610 =10
S0A+45~-151~-15
1] 13| EL-KO 4U7/10 2012 198 0447€¢ 51
SOW+45-152-32
2 13 KER-KO N1S0/1B 47P/2 &3 2222 &82 344745 5&
S0A+45~-162-42 .
2 13| EDRU~KD N750/1B 220P/2 63 2222 641 58221 53
SOW+45-1461-43
2| 13| EDRU~KO 2R/2 5&0P/10 63 2222 630 05561 oS4
SOW+45—142-42
2| 13| MKT-KO 10ON/20/50 2012 310 03227 55:/
39 13 KDPU-KD 10ON/20 50 2022 552 003524 97 %
CLASS IND |KM Datum l
PRINT FIXCOS3 5112 291 B0713 2580 83052C
4744 BA4060E
9298 84092C
NAME 32730 [esazir 5112 291 80712 —  saver Jider 120{s 2
3 ] | PHILIPS DATA SYSTEMS 5900 SIEGEN 31 | Kontr. Daum  QA4GFIIO a8

e

R R A R A A RO




guldiging of

Lo
‘an derden, in welka vorm ook, is zonder schriftalike

o van eigenares niel gecorioold.

T

Alle
loestan

mec

g odar
ohne

ist

nichi g

g des Eig

Mittellung an Dritte, gleichgiiltig in weicher Form,

Alle Rechie

schaitiliche

/,7‘\.

parties in any form whatever is not permitted without writtan

authority from the proprietor

All rights strictly reserved. Reproduction or issue to third

Menge E",]' Benennung Norm Codenummer UND 1505 |iND
heit 578
- -
4 1| 13| MKT-KO 1U0/10 &3 2222 371 11108 58
2 13 ME-WID 0,4/70 100R/1 2322 151 51001 &1
SOWr45-522-1 -
1) 13 ME-WID 0,4/70 182R/1 2322 151 51821 (%=
SOWt+45-522-11 X
14| 13 ME-WID 0,4/70 221R/1 2322 151 52211 &3  /
SOW+45-522-1 v
3 13 ME-WID 0,4/770 332R/1 2322 131 53321 64  /
SOWr45-522-~1 %
2 13 ME-WID 0,4/70 562R/1 2322 151 55621 69
SOWr45-522-1
2 13 ME-WID 0,4/70 1KO/1 2322 151 51002 &4 |
SOWr45-522-1
1 13 ME-WID 0, 4/70 209R/1 2322 151 59091 &7 .
SOWr45-522-1
3 13 ME-WID 0,4/70 2K74/1 2322 151 52742 &g |
SOWr4s5—-322-1
il 13 ME-WID 0,4/70 4K73/1 2322 151 54753 74
SOWr45—-522-11
1 13 ME~-WID 0., 4/70 S56K2/1 2322 151 556237 71
SOWr45-522~-1
1 13 ME-WID 0,4/70 Z200R/1 2322 151 52001 74 .
SOWr45-522-1 5
1] 13 ME-WID 0,4/70 11K/1 2322 151 51103 73 ,
SOWr45-522-1
1 13 ME-WID 0,4/70 2KZ21/1 2322 151 52214 74 |
SOWr-45-522—1
1 13 CCA-AUFKLEBER 5112 211 446511 8Q
CCA-LABEL
1 13 ME-WID 0,4/70 150R/1 2322 151 51501 81 ,
SOW-45-322-11
i 13 ME-WID 0, 4/70 3K32/1 2322 1351 53324 B8z
SOWr45-522-11
i 13 KER-KO N1S0/1B 150P/2 &3 2222 &82 34151 83
S0A+45-162—42 =
il 13 KER-KO K2000/2 470P/10 &3 2222 &30 18471 84 |
S0AT+45—-1464—-4% f
1 13 IC-SCHALTUNG SN74LS04N 2332 316 00772 89 .
S0A+42-211-00
1 13 IC~SCHALTUNG N74S175N 9332 879 20602 84
S0A+42—-111-0C
il 13 IC~-SCHALTUNG SN74S04N 2331 9195 00772 87
S0A+-42-211-0C
CLASS IND |KM Datum
PRINT FIXCO5 5112 221 80713 2580 83052«
1984 (9 25, 4743 B406OE
5298 840920
NAME 3230 !Ersa!zfur 5112 291 80712 3 Bater §186R 120 s 3
- 0205 T PHILIPS DATA SYSTEMS 5900 SIEGEN 31 | Kontr. L_ﬁatum 840920 Ad
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in derden, in wetke vorm ook, is zonder schriftelike

van ei

niet gt

} Ydrukkelijic
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mede.

Alle

nicht

des Ei

Alle Rechie ausdrlicklich vorbehalten. Vervieliltigung oder
G

Mitteilung an Dritte, gleichgiiltig in welcher Form, ist ohne

-~
I

parties in any form whatever is not parmitted without written

All rights strictly reserved. Repioduction or issue to third
authority from the proprietor.

Ein- %
Menge |r'1 Benennung Norm Codenummer -0 Pos |IND
heit 578
- -
4 1| 13 PRINT FIXCOS 5112 291 BO71Z 1
CLASS IND |KM Datum
PRINT FIXCO S : - iR 5112 291 23671 4800 B40615
984 43, 22,
01 S29 840%2C
NAME 3140 !Ersatzfur 1 Biaver 18R 120 fsL i
- | | | PHILIPS DATA SYSTEMS 5900 SIEGEN 31 _| Kontr, Datum 84090 A4 |




sdiging of

Lan derden, in welke vorm ook, is zonder schrifielijke

. van eigonares niet geooricold.

drusdoelijc

il

- I
toastern.

Al

it oder
Form, Ist ohoe

nicht g

igung des E

Alle Rechie i
Mitteilung an Drifte, _gimchgﬂhlg sn walcher

1

parties in any form whatever is not permitted without writien

authonty from the proprielor.

All rights strictly reserved. Reproduction of issue 1o third

Menge i Benennung Norm Codenummer 1Ak Pos |IND
heit 578
[
1| 13| IC~-SCHALTUNG D2764-2 7336 526 0684 1
CLASS i IND |KM Datum
IC D2764-2/FIXCO5S 5112 208 00332 4814 840625
-
G A
084 03. 22, 5299 840920
NAME 3230 [Esazter 5112 208 00331 1 marer @cr 120 I8t 1
I . PHILIPS DATA SYSTEMS 5900 SIEGEN 31 [ ontr. paum 840920 A4
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sung des Dhgentumars noht Joaiaile)

GEnshmi

44 50 57 52 53 54 55 56 H
Stecker/plug 1 Stecker/plug 2 Stecker/plug 6 Stecker/plug 5
g C b a b a b a b a
1 +5V +5V +5V 1 ov NDBO 1 +5V +5V 1 ov NURDY
2 ov +5V 2 ov NDB 1 2 +5V 2 oV NINU 1
3] ov oV ov 31 ov NDB 2 v, 31 ov NMOT 2
4 4 ov NDB 3 1 ov NDB 0 4 ov NIND
S5\NCBRQ NBCLK |NBUSY 5 ov NDB 4 2 ov NDB 1 5 oV NVUS T
6| NDACK 1 NDRQA1 6 ov MDBS 3 ov MDB 2 6 oV NUS 2
HNTCT 7 ov VDB 6 4 ov NDB 3 7 ov NUS 3
8 8 oy NDB 7 5 oV NDB 4 8 oV MNMOT1
B 9 N/R 4 9 oV ™ |4 ov NDB 5 ] ov ND/R 8
10| NIR7 RSLN 10| oV D7 ov VDB 6 10  ov NSTP
1 ov ov oV 1] oV 28 0ov |NIB7F 1] OV |NWRDA
12| NDAT2 | NDAT1 | NDATO 12| OV X9 ov 12| 0OV |NWREN
N 13| NDAT5 |NDAT4 |NDATS3 3 oV %’ 0] OV 13 ov  |NTRO
14 NDAT # | NDAT 6 14 ov KR OV 1% ov NWwR P
15 15 oV “ (12 oV 151 oV NREDA
i 16 16 ov NATN 13 ov 16 oV NHDS
17 17| 0oV % 0V 17/ ANINU 2
8 oV ov oV 18 ov NBSY 15| oV |
19| NADR 2 NADR1 | NADRO 791 oV NACK 16 ov NATN : ;zfec/(e,/p/ug 7
20| NADR S5 NADR 4 | NADR3 20 oV NRST 17 ov b a
21|NADR8 | NADR?7 |NADRG 21 ov NMSG 18 ov NBSY ~ 1 +5v +5y
22| VADR 11 |NADR10 |NADR S 22 ov NSEL 19 ov NACK 2 t5Y
23| NADR 14 |NADR 13 | NADR 12 23] oV NCD 200 OV |NRST 30/
D 24 NADR 15 24 OV NREQ 21 ov NMSG N
25 25y M/O 2  ov NSEL
26 i 23 ov NCD
27 NIOWC 2% oV NREQ
| 28| NMWC NIORC 257, AN1o
29| VMR C NXACK
30| NBPR 0 NBPRI Slecker/plug 4
37 Y, b a |7 | 2%08 | NEVFREIGHTRE =
- 1| DATIV O ov b e ~ 78.03.| y/.
S 32 -72V 2 DATIV 1 oV 4,385 “Fre'gabe 73 M/ _
3 DA V2 oV llnd.i KM Anderung _ Abvlizia;unr:??i:;\j KM Anderung Dat. |Name
4|DATIV3 Y% ih; /o ;TND;B o onne Teleranzangabe N0 405
S5INWRDI oV ‘Tngaingz:?e Einheit i Modell - Nr. B
b VPRIV . 23
7 .DA T/V 4 NMR MaBstab Europ g Auftrags - Nr.
877774 _+35v Hb|i°
- CLASS IND.] KM DAT.
PRINT SESCO 512 291 774 20
o - Inave 94 827202 [puRERS . Hlisicr 730 [ 6
49 50 j 51 o 52 [so ] ] [ERRE PHILIPS DATA SYSTEMS 5900 SIEGEN 31 GHECK DAT so [ aa

Hermann Jung KG, Siegen, Tel. 55306 08 6244 81 ‘k ‘ 5112 99100211
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Reproduction or issua 1o third parties In
oy form whatever is not permitted without
writlsn authorlty fcom the propeietars.

Al rights striclly reserved.

N

glelchgaltig In welcher Form, Ist ohne schriflliche
Genehmigung des Elgentdmers nicht gestattet

Aue Hecnhie ausdruckiich vorbshaiten.
Vervleil8itigung oder Mitteilung an Dritte,

]
\\-
T

NG TTLIHTI UBUTURRTIGA YUV USHUUAEL,

Vermenigvuldiging of mededeting aan derd
In welke vorm ook, Is zonder schriftelijke
toestemming van elgenares niet gecorloofd,

Abgleichanwejsung fiir Print SE£SCo /00

1. Maflnahmen zum Abgleich
Zum Abgleich miissen dem Print~5£5Ct720 folgende Spannungen und
Signale zugefihrt werden:
RSLN = LOW (St 7 Pin 4/0)
ov
+5V +24
+12V +2%
—1av 408 (e Fexco)
Vor dem Abgleich mufl der Print mindestens 2 Minuten an den Versor-
gungsspannungen liegen, so dafl der spannungsgesteucrte Oszillator
(1ICB633) eine Arbeitstemperatur von ca. 350° - 35°C (gemessen an der
Oberfldche) annimmt. Alle Messungen sind bei Raumtemperatur durchzu-
fihren.
‘Vach Lotarbeiten in der Nihe des IC's~3633(HC&O2h) ist auf die
Arbeitstemperatur des Bausteins zu achten. ' .
Es ist darauf zu achten, daB die BriickenBZ88 und £3B2wihrend des
Abgleichs gesteckt sind.,
R ASAY( 301R) muB cingeldtet scin.
RA7A9darf nicht eingelotet sein.
Erforderliche MeBgeridte
Multimeter PM 2403
Frequenzmesser, z.B. PM 0620; PM 6645
2. Durchfiihrung des Abgleichs _
Der Arbeitsfrequenzbereich betrdgt 16MHz +15%(13;5MHz - 18,, MAz }a
Die Toleranz des Abgleichs betriagt +0,2Milz.
max. Frequenzbereich -
+——min. Frequenzbereich—
T me a8
; % | :
13,4 13,8 16 18,2 18,6MIz
U éé E\e@
CLASS -ci IND. DAT.
'S - 067§ 10441
PRINT  SESCO/co o= £1083

(133

NAME

V [SUPERS. SH1 lmen 4oC 8K~
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Repraduction or lssue to third parlles in

All rights alrictly ressrved.

A

gleichgiitig in welcher Form, 18t ohne schriltliche

ruw slouine ausurucKRilicl voraenaiten,
Genehmigung des EigentGmers nicht gestatiel

Yervielldltigung oder Mitlsilung an Orllia.

)

@

in welke vorm ook, is zonder schriltelijke
toestemming van eiganares nist geoorioofd.

Vermenigvuldiging of m‘adedeling aan det

lad

o o .

.1 FLinstellen der oberen Grenzfrequenz

t>

Freqncﬁzmesser am Ausgang des VCO (B683 , 22 & ) anschliclen.

Mit Kondensator 8253 die obere Grehzlrequenz auf 18,2 - 138,0Miz

abgleichen.
Zu verwendende Kapazitadtswerte:

C : 15pF; 22pF; 27pF; eventuell mit

1,0pF; 1,2pF; 1,5pF; 2,0pF; 2,2pF; 2,7pF; 3,3pF; 3,9pF j47 pf

L6pt; 68pF parallel

2.2 Einstel]ung der unteren Grenzfrequenz

mit einer Diode BAX18 iberbriicken

(Lage bcachten;.Blatt 4).
Mittels Widerstand 4749 die untere Grenzfrequenz auf

13,4Mlz -~ 15,8Mlz einstellen.

Zu verwendende Widerstandswerte fiir 47491 158R - 825R(E96 Reihe)

Nach Frequenzabgleich ist die Diode zu entfernen.

2.3 Mittelspannungsabgleich

Multimeter (MeBbereich 3V) iiber ¢inen Widerstand 200K an

BoA3 legen. Mit dem Widerstand A5A9 die Spannung an

diesem Punkt auf 2,45V - 2,55V abgleichen.
Zu verwendende Widerstandswerte {iir 4549:

‘h “‘
274R; 280R; 287R; 294R; BOiR; 316R; 324R; 332R; 340R;
348R; 357R; 365R; 374R; 283 Ry 22 R

3. In der beigefiigten Bestlickung (Ausscbnitt) ist die Bauteil-

bezeichnung angegeben (siehe Blatt 4).

L, Schaltplan

5112 291 22 420-130

: ikro

CLASS IND| KM DAT,
-~ 10 108 31
PRINT 07 1ol
N -
EA S =
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Turbodos disk and directory layout

1. Physical disk layout

,(Zi' ~The phy51cal disk . layout is determlned by the disk para— o
- meters. These parameters are a part of the disk Spec1flcat10n -
"table of the disk driver for that disk type. SSntaT

The disk must be formatted in accordance with these parameters.
- The physical disk parémeters are:

: total tracks on the disk

TRKDSK
RESTRK :: number of reserved tracks
.. SECTRK :: number of sectors per track
ST TN 6ECSIZ t: a number which represents the sector size (0-7) e o
T T URSECSIZ ¢t the real sector size in bytes, which can be cal-

6 SECSIZ + 7)
culated as follows: 2 bytes

2. Logjcal disk layout

H”*_":The loglcal dlSk layout descrlbes that part oF the dlsks whlch
18 Used by “the operatlng system after IPL (e.g. the nom

ST A Wiy S T SR e S A Ry _.q--—-.mu = = T T

“reserved tracks), Tiu%T T T e T e

e e i i W1

The minimum amount of disk space, which can be allocated is e
called the allocation block size.

- The logical disk parameters are:

BLKSIZ :: a number, which represents the allocation block
size (3-7) 334k, ¥ 1k, £% ¢i
RBLKSIZ:: the real block size in bytes, which can be caleu- _ -~ ..
(BLKSIZ + 7)
lated as follows: 2 bytes




------

;:Ttupe.1

BLKPNT :: the address of a allocation block on a disk as used
in the directory entry.
This pointer is 16 bits and can therefore address
64K blocks. :
The most significant byte represents the least sig-
nificant part of the address and the least signifi-
cant part represents the most significant part of
the address.

NMBBLKS:: total number of blocks on a disk with a size of
RBLKISZ.

The total disk capacity used for directory and data is

therefore:
: NMBLKS * RBLKSIZ

T30S Directory

The directory of a disk is allocated in the first block(s) on a
disk.

The NMBDIR number of blocks are defined by the driver and
choosen in such a way, that the directory has enough entries
concerning the total disk space and the minimal file size,
which is equal to the real allocation block size (RBLKSIZ).

e rE i T T

“ The directory is build up out of dlrectory entries each'wlth a8

size of 32 bytes.
The toal disk capacity, which ¢an be used for data is
therefore: (NMBLKS-NMBDIR) * RBLKSIZ. : "

Directory entry layouts

There are three types of dlrectoty entrles.

-? volume ‘label A el e
type 2 : disk-allecatbioni map: =« < = L ol s BTG SRR
type 3 : file description

. ATy Ty Rl S I e e e S e e -_-,—-.\;»\.:-~¢"‘>‘-~¢-—
O L T L L R i b e e e e A e e, = . et . e e e oAl 8 ot s et

k ‘N.-a-..._.._..... o



4,1 Directory entry type 1.

byte 1

byte 2-9
byte 10-12

byte 13-15
byte 16

& byte 17-32

PR

fixed 'E5'H simulated empty directory entry

volume name
string filled up with spaces

volume name extension
string filled up with spaces

fixed '00'H unused or unknown

fixed 'FF'H

7

" SRS

fixed.'DD'H unused. cf—fﬂﬂgﬁ?w —Jd"
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4.2 Directory entry type 2. s

byte 1
byte 2-15

byte 16

A directory entry of this type contains 30*8 = 240 bits

byte 17-32

fixed 'E5'H simulated empty directory entry
bitmap for allocated disk blocks
fixed 'FE'H

bltmap for aloocated disk blocks
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each referring to an allocation block.

(4 The bits in a byte are numbered 0-7 from least significant to

most significant.
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BLKPNT = 6*8+Z 50

" *1'B :: allocated

'D'B :: free

This bit map is always a multiple of 240 bits.

Because the disk space is hardly ever equal to a multiple of

240 blocks the bit map is filled up at the end by TURBODOS

with ones for those blocks,

are set to one which refer to the directory space.

which do not reside on the disk.
When the disk is selected for the first time also those blt‘

”J.Example : Bit 2 of byte 8 of the first entry of this type ”:;'.
'reFers to the allocatlon block wlth the address: -_
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Directory entry type 3.

This type is almost equal to the CPM directory entry.

byte 1 'E5'H if this directory entry is empty
tusernumber' if this directory entry refers to one ..
or more file extents

byte 2-9 file name
String filled up with spaces
Sign bits refer to file attributes f1-f8
f1 F1F0 attribute
f2-fa4 unasigend, available to user
f5-f8 = interface attributes, reserved

_byte 10-12 file name extension s

String filled up with spaces
Sign bits refer to file attributes ti1-t3

t1 = read only attribute
t2 = glcbal attribute
t3 = archived attribute
byte 13 highest extent number in this directory entry -

The'51ze of an extent is 16K bytes and can be
“built up by one or more allocation blocks depend-
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ing on their size./
A File Control Block can address 213 = BK extents
and therefore the maximum flle size is 134 Mbytes e

Byte 17-33 of this entry can refer to 8 allocation
blocks and therefore one directory entry can . .- - - s

--f;i¥ff:-~.cantalns 1-8 extents dependlng on the size of an l‘
_allocation block. 4;gf“' : *3ir

byte 14-5 unused or unknown L TR e e E
byte 16 number af records used in the last allocated block
of this entry (maximal 7 bits used, '80'H if fully :

used).
A block can contain therefore maximal 128 records
of 128 bytes. The maximum block size is therefore

16K bytes. o
b
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byte 17-32 8 pointers of 16 bits (BLKPNT see section 2)

They contain the logical address of an allocation
block allocated by this directory entry.

The maximum number of disk blocks is therefore
16K.

Depending on the block size a disk can contains
therefore minimal 134M bytes and maximal 1G bytes.
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Record 00000

=20 20 2

oo 42

04

Record 00001

aa:
10:
20
30:
4(1:
50:
&0
70:

oo
0c
0o
14
oo
15
0o
16

47 41
DD DD
‘-!'.:., "l' 1
00 oo
G741
oo 00
47 41
00 17

Record 0ODOOZ

00: 00 4% 41
10: 1E DD iF
20 00 42 43
30z 23 DD 0o
403 00 42 52
50: 24 00 25
&l 00 46 49
70: 2C 00 =D
Record 00003

00: 00 4F 54
10: 2B 00 2F
20: ES 44 4F
30: Jb& 00 37
400z 00 44 4F
50 JE 00 D0
&0: 00 44 4F
70: 3F 00 00
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