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1.¢ INTKCDUCTICN

The ITC-10-1 Host Adapter is a single board interface card for the IXEE
€S€.1 S-10@ Bus. This host adapter may be vtilized with any of the Data
Technolcgy Corporation 1KA Series Disk Drive Controllers. This
specification rrovides the programming mechanism and command bloc¥
forrat utilized ty the DIC-1#-1 Host Adarter. The detailed =
specifications for the DTC controllers can be found in the resppctive
controller documentation.

The IIC-I@—I Host Adapter fits into a single S-1¢@ Bus slot and
presentc one unit load to the bus.

Cormrands are issued to the controller thrcugh the Host Adapter in the
host compvter. The controller accepts data from the Host Adapter and
transfers the data to the correct locatiorn on the disk. In &ddition,
the controller will detect/correct turst errors from the fixed disk
drive (4 tits in length) before data is transferred to the host
computer (on hard disk and non-IEM format floppies only).

1.1 Sarple Disk Subsystems

The TT1C-1¢-1 Bost Adapter will operate with any DTC controller with the
standard DTC-1KA hest interface. All of the DTC-1KA controllers have
the identical host bus protocol, so that software develcred for one
controller can te easily modified for use with other TTC-1KA
controllers. Each of the DIC controllers complies with the interface
requirerents fcr the rarticular disk drive; installation is therefore
fairly simple.

A lict cf available DTC-1KA controllers and their respective disk
drives follows. Recause new, and sometimes plug-compatidble, drives are
constantly being introduced this 1list is only representative.

CCNIRCLIEER DISK_AND_CAPACITY

- o= - - —— — 2 e . —— ——— ———— -

DTC 51¢ Seagate Technogy ST506 or equivalent
(0livetti, RMS, and Tandon Magnetics)
1 or 2 ST5A€ drivesy 2 or EM-bytes each
DTIC 520 ST506 (1 to 2) and mini-floppy (1 tc 3)

SA141@ Shvgart Associates SAEQP



Shl4z¢ Shugart Associates SAE?0 with 9€ TPI; mini-floppy

SAl4e1 2 Shugart Associates SA1000 (& or 1¢M-bytes)
SA14¢2 4 SA190°s with nor-IBM (ECC format) florpies
SA14233_ SA1000 with integral IBM-compatitle

single/double-density 8-inch flexible diSk
drive trackur

SA1404 Shugart Associates SA4000 (14 to 58M-bytes)

SA14€4D SA4009 with SAB02/850 integral IBM-compatible
single/double-dencity flerxitle disk drive tackur

SA14¢C€ SA1000 with Teta Flectronics Streaker streaming
tape backvp (1€ to 2¢M-bytes)

SAl40% SA4¢0¢ with DEI Streaker tackup

DTC101 Memorex 121 (11 to 2zZM-tytes)

Fujitsv 2301/2 (11 to ZzM-bytes)

TTCilelrT Memorex 101, Fujitsv 2321/2 and integral
IBM single/doutle-density backup

DICESeP/C10 Data Peripherals DF12@ (1@0M-bytes) E-inch
hard disk cartridge with SA1002 fixed disk

DICECEe/€1Q CDC Finch (24M-tytes) with optional IBM
single/doutle-dencity floppy beckup

2.0 DIC-10-1 EASIC FEATURES

The LT1C-1¢-1 has a full set of features that enable it to be an
irtegral rart of an S-10Q system. Included in the circuitry are:

* Processor I1/0 and/or DMA data transfer logic
* DMA capable of operation to 3@00K-bdytes’sec

* Interrvpt or tie-in to off-board vectored interrupt generator

»

Phantom Boot capatility

* € Mhz operation



2.1 Theory of Cperation

Urcn Reset the Fhantom EFROM is eradled (removing a jumper can disatle
this function). The EPROM looks like a repeating sequence of 512 Eytes
from address € to FFFFFF. The toard will yull the Phantom line (€7)
only when a sMEMR cycle is initiated. Therefore, the CPU can read the
toot program, tranfer it to regular memory, Jjurp to it and disatle the
Phantom circvit, and then load a CP/M boot program from disk.:

Disk commards are issued to the DIC controller via commands stored in
the main memory (the commard structure is described in section 4.2 of
each of the DTC controller specifications). Tepending on the type of
command, the controller will request up tc 10 command tytes. Upon
receipt of the last command bdyte, the controller will begin execution
of the comrmand.

-For the data transfer commands, a check is perfeormed on the disk
address and status is flagged if it erceeds the drive limits. The data
is stored in a sector buffer on the controller before it is transferred
to the host or disk drive. This tuffer eliminates arny pocsibility of
data overruns bdetween the host and the disk.

Upcn corpleticn of the command, the controller will output the
corrleticn status to the data register in the host adapter. (Further
delineation of the completion status may be requested by issuing the
aprrorriate sense commands).

2.2 1KA Host Interface

The electrical interface to the DTC disk drive controllers are all
based on a cormon bus structure. The DTC-1€-1 will work vith any cf
these hard disk controllers as outlined in section 1.1 and Appendix B.

2.2 IFEXF €9€.1 Bus Interface

The ITC-10-1 Host Adapter is designed to operate in S-10¢ systems tased
upon the IEEE standard 6¢6.1. It features 16-bit I/0 addressing, z4-bit
rerory addressirg and 8-tit data paths. The UMA arditration orerates
according to the scheme describved in the IEFE 696.1 publication. The
IEFE €9€ standard pin descrirption is cutlined irn Arpendir C.



2.2 TTC-1¢-1 HARDWARE AND OFERATION

3.1 Interface Register Definition

The interface registers for the DIC-1¢-1 Host Adapter are listed below.
B rerresents the 6 most significart tits c¢f the I/0 address (or the 14
most significant bits in a 1€-bit I1/0 address.) .

BIX Address Register ,;

be Data in/out Register TAR

b1 Control Register (write orly) CNR

b1 Completion Status Register (read) CSTAT

bz Status Register (read only) ESTAT

bz Clear DMA Address (write pulse) CLRIDMA
b2 DMA Address (write only) TMADD

b2 Clear Phantom Status (read pulse) CLRPHANT

3.1.1 FKegister Definition

DATA INFUT REGISTER - Tisk read data, comrpletion status, andi controller
sense bytes are passed throvgh this register. The data is held for each
handshake cycle.

DATA OUPUT REGISTER - Command bdytes and disk data are passed through
this register to the cortroller, Data is latched and held until uydated
bty the host.

CONTROL REGISTER - Provides control over the controller select process
ard hcst edarter operaetions.

COMFIFTICN STATUS REGISTER - Stores the controller completion status
during both DVA and non-DMA command cycles.

STATUS REGISTER - Enables the host to read the status of the host tus
and monitor the host adapter opertaticn.

CLEAF DMA ADDEESS - A write to this rort rroduces a pulse that resets
the internal IMA address counter to zero

CILFAR PHANTOM STATUS - A read to this port disables the on toard
Phantom boot FRCM, so the host can resume normal operation.

DMA ALTLFESS REGISTER - DMA address bytes are sert to this register in
the following order: Byte address 16 to 23, 8 to 15, © to 7. If only
1€-bit addresses are used ir the host comruter, two bytes must te sent.



3.1.2 Fit Definition For Unique Registers
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Bit
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Bit
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BUS STATUS - grocessor can
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Rit
Bit
Bit
Rit

Bit

Bit
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Not used

Assert select and Data bit @ -

used to access a controller.

Not vsed L
Interrupt Enabdle - enadles the interrurt
channel, must be set prior to Bit &.

Request Interrurt Erable - the interrurt
will activate if REC is present.

Not used

Enable data, after the selection gprocess.

IMA Enatle - the DMA channel will activate
when REC and DATA are present.

read status of host bus

- e e - e .-

REC - indicates the controller either
requests data or has data for the host
adapter.

IN/OUT* (reference to controller) - 1low
indicates data to host adapter, high
indicates data to cortroller.

¥SG - indicates last byte in data or
command string.

COM/DTA* - a command to the controller will

have a high, data will be low.

RUSY - indicates the status of the busy
signal; high mears controller is tusy.

FERR - received parity error. This bit
set indicates that the data from the
controller had a parity error. This bit
i< reset ty outputtng a COMMAND (t@1)

IINT - Interrupt has been activated.

This tit is reset bty reading BSTAT.

TONE - this bit is set when the TCMA is not
enatrled or if a TMA has completed. It is
reset when the DNMA is enabled.



3.2 Norral Comrand Sequence Ogperation
The method by which a command is executed is as follows:
1 - Tevice driver bdbvilds a Command Descriptor Block (CILE) in

cyster memory (see section 4.2 of the appropriate
D1C controller specification).

N
[

- The driver then writes the address of the first byte of
--‘the CLCE irto the Commard I1/0 Pointer Block (CIOEB)=of the
command driver routine.

(]
!

The DATA ADDRESS (TAL) is also set up if a data transfer is
required. Commands requiring data transfers are REAT, WRITE,
FEAD 1D, RECUEST SENSE, REQUEST SYNILROME, and WRITE ECC.

If the DMA charnel is to be used, the DAD is written intc
the TMADD register in the following order: most significant
tyte, middle bdyte and least significant byte.

4 - The driver now performs a GETICON rouvtine which determines
if the controller is busy. When it is not dbusy, the GETCCN
routine will assert the SELECT line until the cortroller
responds with a BUSY.

tn
!

When the controller responds to the host adapter by

asserting BUSY, the driver shifts tc the OUTCOM routine.
In respronse to the REQuest bit in the BSTAT, the driver
rasses the command one byte at a tire to the cortroller.

€ - The controller verifies that the command is correct and
begins the command execution phase. At this time the
data is trarsferred to or frcm the host adapter and into
cr out of the S-100 memory. If the DMA is activated, the rest
of the comrand cycle will yroceed automatically.

7 - After the data transfer is completed, the controller
enters the command completion phase. The controller
sends a one-byte ccrrletion status to the host adarter
indicating whether or not an error occurred duvring command
erxecution. This is handled ty the CMPSTAT routire in the
programmed I/0 mode or avtomaticaly in the DMA mode.
Finally, the controller sends the message byte (of zeroes),
and the operation is complete. The DONE bit will be set if
in DMA mode.

8 - At this time the controller enters the idle (ron-BUSY) mcde
awaiting another command. If an error was encouvntered by the
controller, the CMSTAT routine will return with it in the C
register. It is the responsibility of the device driver to
issue a REQUEST SENSE command to request any detailed
information about the error.



3.2 Bardward Theory Of Operation

The L1C-10-1 Host Adapter serves as a data channel for the controller.
Corrards and data are fetched/stored to the system memory as a furction
of REQ. The host adapter consists of Command and Status Fegisters, a
DMA channel, and an interrurt latch. The registers are addressed as I/0
rorts. Commands and date are passed through these registers as a
function of the I/0 driver routine and the controller status lipes.

The host 2dapter will return an ACK after each DATA or CCMMANI cycle
has been completed.

Each merory cycle is initiated when the ccrtroller asserts REC. The
driver will resrond ty reading/writing the data register.

then data is transferred to the host adapter, the data on the host bus
is held until the merory write is comrleted. When data is transferred
to the controller, the data is latched into a holding register, then
sent to the ccntroller.

2.2.1 1-0 Logic Operation (Bus Slave)

The host adapter resronds to commands from the CPU processor to either
read a8 rarticular register or write tc a register. The 14-tit address
selection 4 1/C locations = 2 Rits) is set with the dipswitches at
locatior 12D (Address bits 1% to 8) and 7D (Address bits 7 to 2). The
dipswitch selects a block of four 1/0 addresses. A read is selected
when lines DBIN, PR/w*, and SINP are asserted with the arprorriate I/0
address. A write is rerforred when SOUT is high and PR/W* is low along
with the I1/0 address. Because low power Schottky logic is used, the I/0
logic will rerfermr at the highest sreed clocks now currently in use.

3.2.2 1:C Logic DMA Charnel

The IMA channel is activated when the DMA enable bit is set and REQ and
DATA are passed from the controller. The DMA tegins the 1EEE €96
artitration process by pulling down the HCID line and asserting the DMA
artitratrion tits DMA@* through DMA3*, The DMA priority is set ty the 8-
pin TIP switch below 4B. when the the CPU responds with HOLDA the
artitraticn rrocess is comrlete. If the artitration is unsuccessful for
the ITC-10-1 it will try again as soon as HOITA goes low. After a
successful artitration, the DMA will tegir transferring data under the
command of the controller. Cnce the host adapter has the bus the entire
data rove can rroceed without dropping the tus, or the host adarter can
be set to dror the bus after each cycle. This function is set by a
jurrer at location TP2 (near 3B). It is recormended that dynamic
memories be self-refreshing as a Z-80 based refresh will be inhibited
by the IMA cycle. The DMA logic will respornd to a memory that is rot
ready (pREADY or XREADY) by stretching the read and/or write pulses. If
the controller asserts IN, then the DMA will read data from memory. If
IN is deasserted, then the DMA will write to memory. When CCMMAND is
asserted the DMA will droep the bus and inrut the completion status to
the CSTAT register. Upor receipt of the MSG tit, the TONF¥ bit will be
set. If the Interrupt enable is set, the MSGC bit will cause an
interrurt.



2
3.2

.2.2 Interrurt Logic

The T1C-10-1 can cause an interrupt in two ways. If INTEN is set, then
RINTE is set (on succeeding writes to the BCCN port). The interrurt
will activate when, and if, a REQ is rresent. This can be used in a
read operation when the command string is passed to the controller, but
there is & time lag tefore a seek and read operation 1s comrlete. The
controller sector buffer must be full before the read data is passed to
the host adarpter. If DMA is active, the interrupt can be set to ojerate
when the command cycle is complete. ¥hen the interrupt is active, the
INT 1ine, the NMI line or one of the vectored interrupt lines will be
pulled down (i.e., set by jumpers E1 thru E11). The interrupt is
cleared ty a read to the bus status register (BSTAT).



4.¢ FIFCTRICAL/MECHANICAL SPECIFICATIONS

HCST _ADAF1XR_PHYSICAL FARAMETERS

- e - - - . - - - = - o .  ae — —— — — — ———— o = o

‘The DIC-10-1 BHost Adapter fits into a single S-100 slot).

width 10.0 inches
Length 5.125 inches
Height 2.75 inch
weight 2.7 1bs.

ENVIRONMENTAL _PARAMETERS

———————— —— o = —————————— ———

Operating: Storage:
Terrerature
(iegrees F/C: 32/0 to 131/55 -40/-10 to 167/7%
Relative RHumidity 102 to SE% 10% to €5%
(G 4¢ degrees ¥,
wet buvlt temp,
nc condensation)
Altitvde sea level to sea level to

12K feet 18K feet

Voltage @ current(host adarter) +8 VDC @ 1.5A(max)

Note: For the rhysical rarameters of the controller, refer to its DIC
ccontroller specification.



£.¢ INSTALLATICN
5.1 Insyecticn

Inspect all shipping containers for damage. If a container is damaged,
the contents shculd te checked and the DTC-10-1 Host Adarter verified
electrically. If the host adapter is damaged, call Data lechnology
Corporation Customer Service for Return Material Authorization rurter.
Flease retaln 3ll shippirg latels and documentation. -

5.2 Preparation For Use

Befcre the DTC-10-1 Host Adapter can be used, initial setup may bde
requiredi. Be sure the power requirements for the Host Adarter are met
(section 4.2). The host adapter is installed in a vacant slot in the
S-1¢¢ tackrlare.

A @-pin, mass-terminated cable connects the host adapter to location
J6 on the DTC controller board (pin 1 is marked on the host adapter
connecter as a triangle or dot and on the controller silkscreen). Refer
to the interccnnection diagram in the appropriate controller
specification for connection of the contrcller to the disk drives. Note
that all cables, inclvding drive catles, are of the mass-terminated
tyre, so ro inadvertant sigral swapring can cccur.

Be sure the controller has adequate DC power (refer to the cortroller
specification; the controller maintains the same power connector
rinouts as the disk drive). To set ur the controller, refer to the
switch setting instructions fouvnd in the controller specification.

The following sections describe in detail the proper jumier settings on
the host adarter.



£E.z.1 Address Switches
The address switches are located in positions 12D and 7D.

Note: If the switch is on, the logic compares for zero (2V to 2.8V ) on
the S-1¢€ tus. Bit assignment is as follows:

—e T e e - - —— e o o —— —— —

12D “Fositico Address  Latel

Al15 F
Ala E
Al13 D
212 C
All B
Al10 A
AS 9
Ag 8

OVRNPD AN =

*D Pesition Address Label

1 BOOT AS U

BOOT A10 T

A% 7
AE 6
AS 5
A4 4
A3 3
AZ 2

MM AN

£.2.2 ILNMA Priority Switch

The IMA priority is set ty an € rin DPIP Switch below 4B.

Position Function  Leabel
1 DMAZ 3
z DMA2 2
2 DMA1 1
4 DMAD )

If an external vectored interrupt controller is being used the INT line
may te jurpered to the vectored interrupt lines VI® through VI7 (4 to
11) instead of pin 73.



£.2.2 larity

The ITC-1¢-1 generates odd parity with the standard parity jumper at
TP1 (near 12A§. On outputs from the controller the odd parity is
checked and the PERR bit is set if bad parity is found.

£.2.4 Phantom EPROM -
The ITC-1¢-1 has a socket for a BOOT FROM (at 7A) that car te accessed
in the Fhantom mode. There is also a Phantor state generator circuit
that is set ty RESET* or PCR* and reset ty a read to b3. If the
Phantom featvre is not wanted, jumpers TP2 and TP5 should bde
disconnected. If the Phantom state generator is to te on an another
board, tut the on toard thantom PROM is to te read, then jumpers TP3
shouvld te disconnected and jumper TP5 sould be connected. The 271€ used
as the FOOT PROM is switch-selectatle by Dipswitch 5D, pcsitions 1 and
2, to determine which 512-byte segment (out of 204& dbytes) is to be
read ir the Phantom mode.

5.2.5 Jumper Summary

Jumper  Fostion Function Description
TP1 12A Host Data Parity Preset for odd parity
TPz 3B DMA Control c-h DMA will hold for

duration of data transfer

c-d@ DMA will drop after each
cycle

TF2 1338 Fhantom Control Connects on-board Fhantor
generator to S-1¢@ bdus

TF4 aD Extend I1,/0 Address c-ext enables extended I,C
address to 1€ bitss
€5,536 addresses

. c-gnd enables 8-bit I/0
address range;
256 addresses

P& 14T PROM Read Enatles PROM to be read in
Fhantom mode



5.2 1Inritial Checkout

The initial verification of the disk svbsystem can te done via an
appropriate monitor FRCM, or throuvgh a debugging utility such as IDT
under CEF,V*,

-First, verify that all the interface registers are accessible thrcugh
the correct addresses and that the registers can be read/ written with
the expected results. Irstall driver routines by reading Arrendix A or
the TIC S-10¢ Driver BIOS Tiskette. Next, attempt to issve a few
cormands to the disk sutsystem, again via the cornsole.

A recommended approach is to first issve a RECALIRRATE cormand. After
verifying that it executed correctly, issuve a SEEK command to verify
that the Logical Address calculation has teen performed correctly.
Then, icssve a FCRMAT DRIVE command; the recommended interleave for the
S-1¢¢ <system running at 2MHz is 4. ¥Finally, data trarsfer commaris
should te issued to verify the data. All commands can be issved via the
console programmer s interface.



€.2 PREFERENCE DOCUMENTATION

This section provides information regarding the documentation availabdble

for usirg the DTC-10-1 Host Adapter.

€.1 DiC—Svpplied Documentation

€.1.1 f@@7Controller Specifications

Fach controller that is manufactured ty DIC is descrited by its own

specification. Kefer to the appropriate controller document when

attempting to program the disk subsyster.

€.1.Zz TIC Software VManual

This manval explains how to install €F’M onto your system using the

DIC-14¢2T Controller and the LIC-1¢-1 Host Adapter. Also availatle ic &

DTCPRICS diskette.

€.2 Other Documentation

€.2.1 1IKEE S-1¢¢

a. IFEY €¢6.1 Standard Specifications for S-10@ Bus Interface Devices.

b. S-1¢¢ CPU/ System Manual - use the version appropriate for your
system.

€.2.2 Tis<k Drive Documentation

Use the approrriate drive manufacturer”s manuval for your disk drive.



AFPFENTIX A COMMANDS/PROGRAMMING

An I/0 request to the DTC controller is performed by passing a cormand
decscriptor dbleck (CDE) to the controller. The first byte of a CDB is
the comrand class and opcode. The rermaining tytes specify the drive
logical vnit nurber (LUN), tlock address, control bytes, and number of
tlccks to transfer. The controller rerforns an implied seek and verify
when conwanded to access a bdlock. ,

Due to the different types of commands each controller recognires. the
command format for the DTC-10-1 Host Adarter will orly indicate the
skeletal representation of the command. The reader is directed to
section 4.0 of the arprorriate DTC controller specification for mcre
detajiled command information.

2.1 Command ¥format

A.1.1 Comrmands Requiring 6 Rytes

- e e - — e ————— .- —-——-—

e - e - e - - — ———-— -

s Command Ryte € ! XXXX

| _Cormama myte i | X+

E Co;wand Fyte z -—é XXXX + 2

| cormana Bytez | XEIX 4 2

{ Command Fyte 4 L RXXX 4 4

~ cormema Byte s | Xxxx + s
|

-—— e e - - — - - - - G - -

XXXX is the HEX address that is loaded into the CIOPB location



A.1.2 Commmands Requiring 1€ Bytes

- o o o - —— e G- G- - - - -

- e o e - ———— e — - e = -

| |
|____Gommand Byte ® | XIXX

i Command fzfg } _ E XXXX + 1
Ef---zg;Q;;;~Pyte-2 ————— E XXXX + 2
T
3-—-_Egé;and Byte 4 ) E XXXX + 4
| Command Pyte & | XIXX 4 5
| Cormand Fyte € XXX 4 €
|___tommens yter | { wex
E_ Cormand Byte & i IXXX + 8
\ Commana Byte & XXXX +

!
]
' € &8 4 3 2 1 0

- e G - ——— ————— ————— -

XXXX i< the BEX address that is loaded irto the CIOPB location

A.z Reguest Syndrcre Command

The REQUEST SYNTROME Command returns 2 bytes of information. The data
returned for the REQUEST SYNDROME Command is listed as follows:

o - .- e - n - - - - - -

- e e - G- e o e - - -

XXXX

- - e - - - - -

XXXX + 1

)
[«]
Tl
]
td
«
I
g
[\~

- e e e e - - - o - -

XXXX is the HEX address that is loaded into the IMA location



A.2 Drive and Controller Sense Information

Uron execution of the REQUEST SENSE command, the controller returns four
tytec of information in the following format. (Refer to Drive and_Controller

—— s - — . - — - — o = - - = o -

- e e G - - - - ——— - -

7 €5 4321 0!

| Tata Bytee i XXX

i Tata Byte 1 E XXXX + 1
T e e e T e 2
T e e s T e

- - — - G - —— > W e -

XXXX is the HEX address that is loaded into the DMA location

Note: Tata that is received from the controller as well as data that
is <ert to the controller will te transferred in the atove
order.



AFFENTIX E HOST EUS PIN ASSIGNMENT

P

The host I-C bus uses a 5€-pin connector (AMP Z2-87227-5 or equivalent). The
urused rins a8re syéres for future use. The pin assigments are as follcws:®

Sigrnal Pip_Numter

DATAD z

DATAL - 4

DATAZ €

DATAZ 8

DATR4 i¢

DATAE 1z

DATRE 14

DATAT 1€

PARITY 18

- 2¢ :
-- 2z |
-- 24 !
- 2€ Future
-- <8 Usage
-= 3@ 1
- 3z '
- 3¢l

RUSY 2

ACK 3&

RS1 40

MSG 4z

SEL 44

C/L 4€

RECQ 48

1/0 ¢

Ncte: All sigrals are negative true and all odd pins are cornected to
ground. The signal lines are terminated with 22¢ ohms to 5V and
22¢ chrs to ground.



AFFENTIX C

26

er;

c
28
zo

<

30
32

IEFE S-10P SYSTEM BUS SIGNAL DEFINITION

+8 volts

+1€ volts

XRTY
VIl

VIl*
viz*
viz
Vigx*
VIE*
VIE*
VIiv*
NMI*

PWREFAIL*
DMAZ*
AlE:

A1l€

Al%
SISE*

CLSE*

GNT
NTEZ
AT SB*

TCISE*

Phi Clk
PSTVAL

PRITA
RFU
R¥U
At

A4

Al
A15

IEEE S-100 Bus

Component Side Fins

Descrirtion

O e e e . - — D - - S - G G ——— G5 G G - G G G e G G —— g . G -G - —— - - - — -

Logic power - unregulated, max < 11.5v
Aux power - unregulated, max < 21.5v_.

Act H, one of two bus ready signals -
Vectored irterrurt line @, active low, orer
collector; used with a vectored interrupt
circuit to sreed interrupt handling.

See pin 4

o *"

”»

”»

Non-raskable interrupt; active low, oren
collector.

Power failure signal, active low

DMA request; active low, open collector

Extended address bpit 18

Extended address bit 16

Extended address bit 17

Tisable the 8 status signals; active low,
oren collector

Disable the 5 control output signals;
active low, oren collector

Extra ground

Not defined

Pisable the address lines (first 16);
active low, oren collector

Disable data output lines; active low,
Open collector

Phase 1 master timing for the bdbus

Status valid strobes active low, a8t PSYNC
time indicates that stable address and
status are on the bus.

Hold acknowledge signal, active high

Reserved for future use

Address bit 5
Address bit 4
Address bit 3
Address bit 15



33
24
3E

2
-

27
38
35
40
41
42

2

g

44
45
46
47

4€

Alz
AC
LC1
DCo
Ale
DC4
DCE
DCE
DIiz
D12
DI%
Sr1
SCU1I
SIVE
SVMEMR

SHITA
CICCK
GND

+E& volts
-1€ volts
GNT

Slave CIR*
DMV AR

DMA1x®
CvAZ*
SXTRQ*

A1S
SIXTIN*

Az0

AZ]

Azz

Az

NLEF¥
NIEF
PHANTOM*

MWRT

Address bit 12

Address bdit ¢

Data out it 1, tidirectional data

Data out bit @, bidirectional data

Address bit nle

Data out bit 4, bvidirectional data

Data out tit 5, tidirectional data

Pata out bit 6, bildirectional data

Data in tit 2, tidirectional data 1@

Data in bit 3, bidirectional data 11

Data in bvit 7, tidirectioral data 15

Status indicating machine code fetch

Status indicating I/0 output cycle

Status indicating I1/0 input cycle

Status indicatirg remory read - not an
interrupt instruction fetch

Status indicating halt instruction is
teing acknowledged

A 2MBz clock - not required to be
synchronous with other events

Main grovnd

('DUH# Qs

S-100 Circuit Side Pins

See pin 1

Negative aux rcwer, unregulated, max <21.5v

Extra ground

Resets bus slaves, is active with POC

DVA arbitration line, active low,

oren collector

same as DMA@¥

same as DMAQ*

Status signal which requests that 16-bit
claves assert SIXTN*

Extended address bit 19

An active low signal asserted ty 1€-tit tus
slaves in response to SXTRQ*

Extended address bit 20

Extended address bit 21

Extended address tit 22

Extended address bit 23

Not defired

same as above

Creates an alternate tank of memory,
usuvally after PCR* or RESET*

Status irdicated memory write



100

RF¥U
GNT
RFU
RIY

INT#*

BCLD*
RESETH
PSINC
PR, W%

PTEIN
AQ

Al

AZ

A€

A%

AE
A1
Al4
A1l
LCz
DCZ
LCw
D14
LIt
DIE
LIl
TIi¢
SINTA

SwC*
ERRCR*

FCC*
GND

Extra ground

Ready, indicates memory or I1/0 is ready;
active high, open collector

The primary irterrurt request <ignal is
low true, open collector.

Request processor stor for DM pquO<ESv
active low, oren collector

Master reset signal; active low, cpen
collector

Control signal indicating beginning of new
bus cycle

Read high, vwrite lcw with data from CFU
valid during low phase.

Control signal requesting input data
Address bit @

Address bdit 1

Address bit 2

Address bit €

Address bit 7

Address bdit 8

Address bit 13

Address bit 14

Address bdit 11

Data out bit z, tidirectional data 2

Data out bit 3, bidirectional data 2

Data out bdit 7, tidirectional data 7

Data in dit 4, bdidirectional data 1z

Data in bit 5, tidirectional data 123

Data in bit €, bdidirectional data 14

Data in tit 1, tidirectional data S
Data in bit @, bidirectional data 8
Status indicatirg fetch of interrupt
instruction

Status indicating transfer of data from
bus master to bus slave

Status indicating error condition during
the present bus cycle

Power on clear, must remain low for 10ms

Main ground



APFENDIX T SAMPLE FROGRAM FCR THE DTC-10-1 (PROGRAMMED 1/0)

The LTC-1€-1 Host Adapter uses rrogrammed I1/C, taking advantage of the fact
that the TIC controllers have a bvilt-in sector buffer. The control lines
of the hecst tus are evailable to the CPU through the Bues Status Register.
Pata and commmands are transmitted through the host bus by a simple
handshake procedure as outlined in the DIC controller srecifications. The
tyres of comrards avallable to tke user are as follows:

_——— e e

TEST TRIVE READY
REQUEST SENSE
CBECK TRACK FORMAT
EECUEST SYNIDROME

MCTICN CCNIRCI Moves heads without R/W operation

- e o am - am e o -

SEEK
RECALIFFATE

i=<}
I~
[k o

Read write Cperations

REAT
WRITE
COPY

FORMAT Forrmats drive or tracks with specified standard format
FORENMAT TRACK
FORMAT EAD TRACK
FOEMAT LRIVE

- e o o - —

RAM DIAGNOSTIC
WRITE ¥CC

REFAD 1D

TRIVE TIAGNCSTIC



Status commands:

GET CONTIROLLEFER

SEND COMMANDS to ccntroller
READ STATUS TATA

CCMPIETICN STATUS

Moticn Control:

GET CONI1RCLLEER
SEND COMMANIS to controller
CCMPIETICN STA1TUS

Write Sectoris):

GET CCNIRCILER
SENT COMMANTIS
ICAD DATA
COMPIETION STATUS

Read Sector(s::

GFT CONTROLLER
SEND COMMANES
WAIT FOR REQ

READ DATA
COMPIETION STATUS

Cory:

GET CONTROLLEE
SEND COMMANTIS
COMPIETION STATUS

Diagnostics:

GET CONTRCILER
SEND COMMANLS
COMPIETICN STATUS



PRCGRAMMMING

BﬁSE equals Fase 1/0 Address

DATAIN equals BASE
DATACUT equals BASE
BCCN equals EASE+1
BSTAT equals FASE+z
DMAOUT equvals Base*
DMAIN equals EASE+C

CICPR
DMA

DMA+1
DMA+Z
FIC equ

-e @O wo wo

Command Address

yBuss Control
Bus Status

DMA control bdytes

DMA status information

Data Address tits @ to 7

ITMA tits 8 to 15
DMA tits 1€ to 23

true 7 Frocessor 1/C data transfer
DMAT equ not FIC STMA deta transfer

Sarple rrogram to GET CONTROLLER:

GEICCN:

CBUSY:

IN BSTAT
ANI ¢geH
JNZ GFICON
MVI A,.4¢H
CUT ECCN
IN PSTAT
ANI €EB
JZ CEUSY
MVI A,C2H
OUT ECCN
RET

sinput from status port

jselect dbit 2 (dusy)

yif busy wait in getcon 1loop

sget ready to assert SEL and DATAQ
+to get attention of controller
sinprut from bus status

yagain look at BUSY

sywe have controller atterntion else loop
yget ready to allow data emnable
ydone

sreturn from get controller routine

Sample frogram to CUTPUT COMMANLS:

OUTCOM:
CCMREQ:

IHIT CIOFB
IN BSTAT
MOV C,A
OFA A

JP CCMREQ
ANI 1¢B

RZ

MCV A,C
ANI 4¢H

RZ

MOV A .M
CUT TATAOUT
INX B

tload rointer to ccmmand queue

syinput from bus status

ystore in C

iset flags

ywait for REQ

ycheck for command/ data

syreturn when data is requested

salso see if controller switched direction

vif it wants to send data, return

symove commands from queue to accumulator
swrite comands to controller

yincrement pointer



JMP CCMREQ 11loor as long as commands are requested

Saryle yprcegrar to SEND DATA TC CCNTROLIER (a WRITE operation):

IHIT IMa syload pointer to data (16 bit address)
CAREG: IN RSTAT sinput fron dus statuvs
mov C LA sstore
ANI &0H sset flags
JZ TAREC ywalt for REC
ANI "10H scheck for COM o
JNZ CMFSTAT ;on receipt of command completion status is
: present
MOV A,M ymove data into accumulator
CUT TATACU1T soutput to controller
INX B sincrement pointer
JVP TAREC 780 back for another bdyte
CMFSTAT:IN TATAIN sinrut comrletion status
MCV C,A splace in C for futher use
IREC: IN BSTAT tlooking for last REQ
MOV B,A sysave for checking
ANI E0H scheck for REQ
JZ LEEC sloop untill fovrnd
IN TATAIN yinrut last byte
ORA A ysee if last byte is non-zero
JNZ EATBYTE yif last byte is non zero
MOV A,C ynow check completion status
ORA A yto see if it is zero
JNZ EATLSTAT 3if not zero
MOV AP sNow check last tus status
ANI Q1H yfor parity error
JNZ EATPAR yhigt is bvad parity
XFA A yzero accumulator
RET sGREAT! everything is OK

For informaticr on hew to decode errors generated, refer to the arrrorriate
DIC controller specification.



*

Sarple grogram to READ DATA FROM CONTROLLER:

READ: IBIT IVMA yload data pointer

RTREG: IN BSTAT sinput bus statuvs
MCV C,A sstore for further checking
ANI 8¢H tlook for REQ
JZ RTREGQ yelse loop
MOV A, C
ANI 1¢E sycheck for COM
JNZ CMEPSTAT jif COM present must be completion status
IN DATAIN yinput data from controller
MOV VM,A smove data to pointer
INX B syincremernt pointer

JMF RLREQ



AFFFANDIX ¥

LMA PRCGRAMING

DMA yrogramming is actuvally simpler than the processor 1/0 scheme, tecause
the driver rovtine dces not have to know if the command is read or write.
Before the data transfer the LMA ic enatled (which resets the done bit).
Cormands which do not involve data transfers should use the processor 1/0
routine since the DMA i< never turned on. These are check drive ready., check
track, seek, recalitrate (class @), and class 1, and class 6 commands.

GIICCN is identical with PFI/0 routine.

DMACOVM:

DCCMEEC:

DCNE?:

MVI A2
CUT ECON
ITA TMA+Z
OUT ILMAOQUT
ITA TMA+1
CUT IMAOQUT
ITA INMA
CUT DMAOUDT
vVI E,6
IHIT CICEB
IN FSTAT
vOoV C.A
ORA A

JP TCCMEREC
ANI 40H

JZ CVMPSTAT
MOV A,LM
CUT TATACUT
INY H

LCk B

JNZ LCOMREC
IN BSTAT
ANT 1

JZ TCNE?

IN CSTAT
MOV C,A
RE1

syenable DMA channel
seet most significant byte of address
ysent it to DMA address register

yleast significant byte of address

yset vp dbyte couvnt
yset up command pointer
slook at host bdus

ywait for REQ
sysee if input, outrut means illegal command
yillegal, finish with FIO

soutrut command bdyte
sdecrement byte rointer
sydo more bdytes

snow wait for DONE bit

sythe transfer i< cerrlete and the
completion status is in the CSTAT

Register.
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