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S10G INTERFACE USER'S HANDEOOK

1.0 INTRODUCTION

1.1 This document is intended primarily as a condensed explenation of
he Arari Home Cosputer fazily's serial 1/0 interface (s10).
It is written for the reader wanting to understand the interface
from the peripheral’s end. For instance, it should help the
non-Atari OEM gquoting costs for engineering and production of

a particular standard £10 peripheral such as a printer or diskette.

1.2 Scope

1/0 activity between an Atari Home Computer zpplication and the
veripheral may te znalyzed by viewing the passage of information
through a series of layers, with the application at the central,
innermost layer, and the peripheral at the cuter layer. Each layer
may be thought of as consisting of the set of knowledge and data
required to characterize that layer, in crder to insure that layer
is implemented correctly and works.

Diagram 1.1 shows these layers.

innermost layer

l
APPLICATION
i
cI0
I
HANDLER
I

[~
el

8]

—

INTERFACE BUS

PERIPHERAL

outermost layer  ~ ]

DIAGRAM 1.1

The scope of this document is confined to detailing the second-to outermost
layer, the interface bus. For purposes of this cdocument, the SI0 and interface
bus layers are considered to be a cocmon pipeline between the handler and the
peripheral; all device specificity is contained in the handler and peripheral
levels, while SIO and the interface bus are transparent to device specific

Tais is true so long as we are considering peripheral devices
interface zccording to the standards presented here, that is,
~ibe or list non-standard uses of the serial interface

characteristics.
mzking use of the
no attecpt is cade to desc
or any of its signals.
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An cxception to cur device non-specificity rule is in the area oI

predictabie device—specific messages over the serial bus. These wes3afes
are the ores originsting IZroa Operating Systez resident handlers that

use the SI0 layer. The Q/S resident handlers are characterized in the first
e documeat in order to foster future designs around

two apcendices of th
rherals, the princer and diskette.

standardized requirements in the coumon perl

Diagram 1.2 shows a more dezailed view of the interface bus layer and its
surtounding layers.
ELKEDLER (DEVICE STPECIFIC)
i
A
510 !
{ I
! I
{ MESSAGE PROTOCOL ]
INTERFACE ! i 1 (KON DEVICE SPECIFIC)
BUS | ! |
LAYER | INTERFACE SIGH 1
! CONTROL !
I
|
FERIPHERAL (DEVICE SPECIFIC)
DIAGRAM 1.2
1.3 Cosls

‘he zoals of this docuzent are to present in a clear yec terse
for=at the interface bus layer of serial 1/0 activity.

The prizary goal is to present 211 the information necessary to guide
desisn of a new but standardized peripheral (standardized to the bus,

not necessarily to all applications).

1.4 YMon-GCoals -

i.4.1 This document does not explain use of the interface bus
driving mechanism, SIO, represented by the SI0 layer in Diagrams
1.1 and 1.2. SIO's use wmay become a requirement for the
peripheral designer once he has gotten to the point of writing
rest software for the Home Computer System's exercising of his
peripheral across the interface bus. TFor information on the SIO

1.4.2 This document does not explain the installatien of new handlers
into the system. Use of the nandler layer, and its interfaces
to adjacent layers, is explained in the Operating System User's

Manual.

layer the reader is referred to the Operating System's User's Manual,
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1.4.3

Another device-specific function not treated in this
dozument is uploading of a peripneral's harndler into
the CPU memory directly from the peripteral itself
through the serial bus. Provisions exist for
uploading &nd =zemory manapgement (relocation) of
handlers directly from the peripheral's internal

ROM storage, obviating the mneed for additional wedia
devices in the system. A standard protocol for doing
this at system initialization tice is not described
in this document, but will be covered in a follow—up,
Part II of this docuwent.

This docuzent is not 2 Request for Price Quote. It is
not a specification for desired features in any peripheral

‘device.
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2.0

OVERVIEW

The S10 Interface User's Handbook is organized into three cain
cections. Tne first two present the two parts of the interface
layer as they are shown in diagram 1.2. The third part describes
the intrusion of device specificity into the peripheral designer's
task. :

In the first section the cechanies, signal descriptions, and
plectrical specifications of the S10 bus are given. This
informaticn will be of primary interest to the interface
hardwvare designer. 1In the second section, bus grotocol is
explained. The structures of coscmands, handshakes/
acknowledgezents, data, and transaction complete messages are
desc-ibed along with flowcharts and tioing diagrams illustrating
their sequence and timing tolerances. This information will be

of prisary interest to the peripheral firoware designer.

In the third section, device specific information is defined
and references zre given for finding data about it.
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ATARI SERTAL I/0 INTERFACE

Principles of Operaticnm

The ATARI personal computers communicate with peripheral devices
over a 19,203 Baud asynchronous serial bus. Tne serial port

consists of a serial DATA OUT (transmission) line, a serial DATA

IN (receiver) line and other miscezlianeocus centrol lines described
in the serial I/0 Bus Protecoel section. Data is transmitted and
received as 8 bits of serial data (LSB sent first) preceeded by

a logic false start bit znd succeeded by a logic true stop bit.
Ov = FALSE).

ATA OUT is transmitted as pesitive legie {+4v = TRUE,

This section details the mechanics of serial port comounications.
For inforcation about peripheral device operationms cn 2 system
level, consult the Atarl Personal Computer Systenm Operating System
User's Manual. Part II of this document will describe 0/S supported
ways in vhich non-resident, newv device handlers czn be added or up-

loaded into the system.

For inforzation about serial cecomunications that don’t conform to
the 19,200 baud serial protocol {i.e. the cassetite interface) consult
the Atari Personal Cowmputer System Hardware Macual.
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1C.

11.

12.

13.

3.2 S10 Connectors

Tha Atari A4C0 znd A200
172 4 10 12 |
! !
i 0 0 0 0 ]
! [
[ 0 0 0 0 i
| |
] 1 3 9 11 13 !

Connector as seen from side of

Cable is mirror image.

Clock In
Clock Out
Dzta In ta Computer

GND

Data Cut of Ceomputer

Mster Cantrol

Proceed

+5 [/ Reazdy
Audie In
+12

JEES————

Interrupt

computer (or peripheral).
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71 HOME COMIUTER SYSTEM

3.2 510 Conneclors
The Atari 4400 znd AZ00
172 4 3 10 12 |
I !
| 0 0 0 I
! |
| 0 0 0 0 o} 0 i
I l
I 1 3 7 9 11 13 1
! |
Connector as seen from side of computer (or peripheral).
Cable is mirror image.
Clock In
Clock Qut

Nata In ta Computer

GND

Data Cut of Computer

Mster Cantrol

Proceed

+5 [/ Rezdy
Audie In
+12

e ————

Interrupt
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3.2 %10 Connectors

The Atari A400 znd AZ00

Connector as seen from side of computer (or peripheral).
Cable is mirror image.

1. Clock Inm
2 Clock Out
3. Dzta In ta Computer

4., GHD

5., Data Cut of Computer

8. Mstor Countrol

9. ZProceed
10. +5 [/ Ready
11. Audio In
12, +12

.

13, Interrupt
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=, {ef Deecription cf Serial Port Signals ~ L300/ 8600

1. CLOCK IN - Not reguired in present serial port protocal.

Czn te used in future synchronous corziunication

scheces.

5 CLOCK OUT- Serial port clock. CLOCY OUT always goes high
at the start of each DATA OUT data bit, then
CLOCK OUT rerurns to zero in the center of the
DATA OUT bit time. This clock is present only
during data transmission.

1

3, DATA 1IN 19700 Baud data line to the computer-

4, GHD - Ground (Digital Cosmon.)

19200 baud data line from the cocputer.

5. DATA OUT

6. GHD - Ground {Digital Cozmon. )
7  COMMAND — Goes to zexD “hen a cormand frame is being sent.

8. MOTOR CONTROL - Motor Control line for the cassette tape
recorder.

_
§. PROCEED - ¥ot implemented 1n present serial port protecol.
. This line may generate (sece note 2 below) an
{RQ interrupt whemn it goes to zZRIO.

res that the computer is turned on and rezdy.

10. +5/READY -
cted use as a +5 volt supply.

na
5

ica
estri

1
R

11. AUDIO IN ~— Audio signal from the cassette to the R.F. modulator.

12. +12 VOLT - 300 m=A regulated.

esent serial port protocol.

———
13, INTERRUPT - Not izplemented in pr
(see note 2 below) an IRQ

This line may generate
interrupt when 1t goes to zero.

and 13 have not been utilized in standard peripherals.
2 Vv dc at 100 mA. Hote that this voltage rail is
/400, but omitted on the Z800.

Lines t, 2, 9, 12,
Line 12 is regulated +l
present only on the A800

KOTE 2

$D302) is related to PROCEED as followe: Bit
1= Enzble. It is reset 3t Power—on. Bit 7 1is
TCSCE_fhEP FPACTL is tead.

2ACTL {Port A control,
0 is interrupt enzble,
2 TROCZIID intecrupt OCEUTS, and is

et when ol
sp303) is related to TUTERRUPL in the sawme

PECTL (port B Control,
—snner o5 PACTL is related to PRCCEED.



ATARL HOME COMTUTER SYSTEM

3.5 Brief Description of Serial Port Signals — 2800
: 1. 28 VAC - A.C. power provided for ZB0O fzzily peripherals.

2. +S/READY - Indicates that the computer is turned on and ready.

o Restricted use as a +5 volt supply.
4 3. ND - Ground (Digital Common)

4. CLOCK OUT — Serial port clock. CLOCK OUT always goes high
at the start of each DATA OUT data bit, then
CLOCK OUT returns to zero in the center of the
DATA OUT bit time. This cleck is present only
during data transmission.

5. DATA IN ~ 19200 Baud data line to the computer.
6. PROCELED - Not implemented in present serial port protocol.

This line cay generate an IRQ interrupt vhen it goes
to zero. See note, Sec. 3.3

7. TwROW - Output from Z800 to peripherals. It causes any device

so designed to respond to power-up and initialize.
8. AUDIO — AUDIOD Signal from the casette.
9. 28 VAC RETURN - Return pin complementing pin 1.

1. G%D - Digital common.

11. CLCCE IX - Not reguired in present serial port protocol.
Can be used in future synchronous cormunication

: schemes.
. 12. DATA OUT - 19200 Baud line from the cooputer.
13. INTERRUPT - Not implemented in present serial port protocol,
This line may generate an IRQ interrupt when it
goes to zero. See note 2, Sec. 3.3

14. COM¥AND - Coes to zero when a command frazme is being sent.

15. MOTOR CORTROL — Motor Control line for the cassette tape
recorder. : .

_.10,..



3.6 S10 ELECTRICAL SPECIFICATIONS FOR PERIPHERALS

DC CHARACTERISTICS

I T~ MIN. | NOMINAL | MAX. | UNITS
| Peripheral Inmputs B | | i
I I | | I
| Signal Names: [ ] I ]
| Data Out (Pin 5) I I | I
| Commaad (Pin 7) ! I I ]
| Clock Qut (Pin 2) | I I I
I | | I I
| Vig Input High Voltage | 2.0 | | Vee [ VOLTS
I I | | I
| Irg Ioput Bigh Current | | | 440 [ uA
I @2 vy I | I |
I I I I I
] V1L  Izput Low Voltage ! 0 | | 0.8 |  VOLTS
| I I I I
| I7;, Input Low Current | | | -s0 | uA
! @ .8 Vin { ! i [
I I I ! |
| Peripheral Qutputs I | ! |
I I I | I
| Signal Names: I I I |
| Data In (Pin 3) | { I I
| Proceed (Pin 9) I I f I
] Interrupt (Pin 13) | I ! I
| | I i I
] Vog  Output High Voltage } 3.0 } I Ve | VvoOLTS
| I . !
! Igg Output High Curreot | ! |  +30 | uA
I @ 3 Yoyt ! I | |
|
Vor, Qutput Lew Voltage 0 0.4 VOLTS
Iny,  Output Low Current mA

| |

+1.1 | ] +1.2
! I
| ]

[
{ @.4 Vour

NOTES: 1. VNegative current indicates current flow out of the specified
terminal, (sourcing). Positive current indicates current sinking.

2. All specifications of maximum current based on a maximum of 12

peripherals on the bus with the exception of the Motor Control line
which allows for use by a maximum of four program recorders.

- 11 -



DC CHARACTERISTICS (CONTINUED)

| MIN. | NOMINAL | MAX. | UNITS
BI-DIRECTIONAL "CLOCK IN” I | I I
(Pin 1) [ I I |
I | | |
Peripheral Qutput to "Clock In" | ] | ‘
| I ]
Vog  Output High Voltage [ 2.6 | | Yee |  VOLTS
| ] | I
Iopg Output High Current i | | +0.8 I mA
I I l |
Vo, Output Low Voltage I 0 | | 0.4 |  voLTS
! | [ |
Ig, Output Low Current J ] | +1.0 | =A
I I I |
Peripheral Input from | | | ]
“"Clock Im” [ ! l |
I | | |
Vi,  Input Low Voltage | 0 | | 0.8 |  voLTS
| | | |
Ir;, Input Low Current | [ | =50 | A
@ .8 vy | | | |
| | | I
Vig Input High Voltage | 2.0 | | vee { VOLTS
I | | ,
Iyg Input High Current I | | +40 | A
I | | |
3V/Ready Input (Pin 10) T 3 | [
| | I |
Vrg  Input High Voltage | 2.0 | | Vee | VOLTS
: | | |
Irg Input Bigh Current ] | | +1.0 . | mA
@5.2 Viy | ] [ |
| | | |
V11, Input Low Voltage I 0 ; ; 0.4 } VOLTS

- 11A -



DC CHARACTERISTICS (CONTINUED)

Impedence

| i MIN, {  NOMINAL |  MaX. [ UNITS |
| “Moter Control Input (Pin 8) T i | I |
I | [ | I I
|  vig Input "ON" Voltage [ 4.55 | | 4.95 | voLTs |
| | I I I |
|  Iyg Input "ON" Current I I | +15 [ mA
| @ 4.95 Viy (See note 2) | I | [ |
I f | ] | |
| VyL  Input Voltage Low I | | 0.3 | voLts |
! I ! [ I I
| 171, Input Current Low ! | | +0.9 | mA |
| ] [ I ! I
i +12 Volts (Pin 12) ' I | I |
| J I [ | !
] Voltage ! 11.5 | 12 | 12.5 ] wvoLts |
I J | | ! I
] Current available to each l | ! +40 | mA |
| peripheral | ! [ | |
I I | I ! |
AC CHARACTERISTICS
| MIN. | NOMINAL | MAX., | UNITS
Digital Signal Lines: | I 1 i
Peripheral Input— "Data Out™ | | I I
Peripheral Output— "Data In" | | [ |
I ] | |
rg¢ Data Transfer Rate I [ 19.2 | . | K Baud
' | | ! I
t Pulse Width I | 52 | ! S
P ! ! | |
tp Rise Time | 13 | 16 | 19 | 5
f | I ;
Clock Lines: Clock In | | | }
Clock Out | I I l
I ! ! [
t Pulse Width l P20 i ! S
P ! | | |
ty Rise Time | 13 ] 16 | 19 ! S
] | | |
Peripheral Qutput ] ] I !
| | I |
Signal Name: Audio In I | [ [
(Pin 11) I I | I
| | I |
Amplitude - Into 6K ohm Load [ 0.5 [ I 1.0 | Vpp
I [ | |
Zry  Computer Imput | | 6K | | omMs
! I ! |
I | I !

- 11B -
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ATARL HOME COMPUTER SYSTEM

4.0 BUS PROTOCOL

i

j 4.1 TBus Operation Overviev
4.2 Bus Cocmands
4.3 Bus Frame

4.4 Bus Tiwing
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] . 4.1 - Tus Cperatioms Overview

{ The bus protocol specifies that all cocrmands must originate
froe the cozputer, and that peripherals will present data on
the bus only vhen cozmanded to. Every bus operation will go
to cocpletion before another bus operaticn is initiated (no
overlap). An error detected at any peint in the cozmand
sequence will abort the entire sequence. The serial bus
protocol provides for three types of cocmands: 1) data send,
2) data treceive and 3) immediate (no data -- cozmand only)!

s

A bus operation consists of the following elements:

Comand frame freom the computer.

Acknowledgement (ACK) from the peripheral.
Optional data frame to or from the cozputer.
Operation complete (COMPLETE) from the peripheral.

operation complete

Kote that in the data receive type of operation,
ta frame 1s sent

(COMPLETE) is sent from the peripheral before the da
froo the peripheral to the computer.

4,2 Cor=and Fraume

There is a coc—on element in all three operation types, & comzand
g of five bytes of informaticn sent from the computer

frz—=e consistfiT
vhile the COMMAND iine 1is held low. The forzmat of the cormand frame

is smowm below:

device 1.D

cor=and

auxilliary #1

auxilliary #2

checksum

|
I
|
I
!
I
|
i
I
I

specifies which of the serial Lus devices is being

The device I.D.
1ist of device I1.D.s).

sddressed (see Appendix C for a

. The command byte contains a device dependent command (see Appendix

C for a list of device commands).

The suxilliary bytes contain more device depenient information.

The checksum byte contains the.arithmetic sum
vns (with the carry added back alter every
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_COMMAND TRAME ACEN wLEDGE

The perigheral being addressed would normally respond to a cormand frame
by sending an ACK byte {341) to the computer; if there is a checksum

problexm with rhe cocmand frame, the peripheral should not respond.

The following page shows a flcwchars for the peripheral's cocmand frame
rm to the command frame structure

processing. All operation types cenfor
what happens after the cocmand frame is suecessfully processed
depends on vhat type operation is being specified by the command. This

is indicated by the 4/B/C designation at the end of the flowchart. Flow-
tyzes of operations ("a", "B", "CY) are given
eserining the data frame structure. All

indicatecd.

charts for esch of the three

in the following paragraphs d
three types of operation are also shown afrer their flowcharts by weans

of timing diagrams, which show the entire operation, including the cormand
frame part of the operation. Actually timings for the tx parasmeters are

given in section 4.4 on Bus Tizing.

-

-1 ,[’...



Dizgram 4.1

=

PERIPHERAL'S COMMARD FRAME

iDLE

WALT FOR

HIGH TO LOW
TRANSTITION
ON COMMAND-

GET NEXT 2
BYTES ON
THE BUS

WALIT FOR .
COMMAND-
TO GO HIGH

i
!
IS
CHECKSUM
CK?

] YES
|
THIS
DEVICE?

| YES

I
VALID
COMMAND?

| YES
A
VALID
AUX DATA?

————

SEND ACK

. .
—— e =
. USSP ———

TIME OUT
NG
HO
l
NO | sExD ®WAK |

—— — — it

A/B/C

——

~15-—

EXECUTE DATA
SEND, RECEIVE,
OR IMMEDIATE
PRGCESS.
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£.3 Data Frace

Following the command Iracme (and ACK) may be an opticmal data
frame which 1s formatted as showm below:

data

bytes

checksum

|
|
!
I
I
1
|
|
!

S —— — —— — ]

This data frame may originate at the computer or at the device contreller,

depending upon the command.

the data frame 1s the arithoetic sum of all of the

™he checksum value In
with the carry from each additien being

frame data preceding the checksunm,
2écded back (the szz2 as for the command frame).

r sending a data frame to 2 neripherzl, the
3 an ACK 1f the data fraze is acceptable, znd
gaacceptable.

In the case of the compute
pecripheral is expected to sen

send a uak {§4E) or do nothing if the data frawe i3

TTATION CCMPLETI

'

~
ul

to send an operation CONFLEIE byte {543}

L peripheral 1s alss expected
of this

at the time the cc—anded ope

byte in the comzand sequence
éisgraas which f5llow. If the operation cannot go to

coapletien, the peripheral should respond with an ERRO
of COHPLETE. - )

ration is cozplete. Tne leocation

for each coczand type {s shown in the timing
normal, errer—free
2 byte ($45) instead

-16-—
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|-

|
| GET N BYTES ]
| FROM BUS ‘

L

" ATTEMPT TO 1
| PERFORYM i
i IRDICATED |

|

| OFERATION

!
OPERATION NG | SEND £RR |
0K1 ] \

l
) l‘



COMMAND-

DATA OUT

DATA 1IN

ATART BEIMI COMPUTEZIR SYSTEY

Timing parameters are given

DALTA FRAME TO FERIPHERAL
(DATA SEND)

— Fmm = J]——m—mmmmmmmm e mmm s mmm s

| |

| |

4 +

o ——— + el & Bt
- l | |
| omp | | data |
m——==+ Frame +-——==—=—>== //-—+ frame +-—<———=——=-—oomoTTmS
=+ +—+ -t
! | 1 |
| | | o
—————————————————— B e 4-=ff——+ 4=
ACK ACK CMPL

I I 11 ! | P |

! PP l l ! l

t0 tl t2 t3 th t5

in section 4.4, bus timing sectica
—18-~
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|

|
ATTEMP TO !
PERFOPH ]
|
!

1%DICATED
CPERATION
1

OPERATION NO SEND ERR

OK?
| YES

—— — —

!

SEND
COMPLETE

—— eyt i

SEND DATA
FRAME

———— ——
P ——————— e e i
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" ATARI 400 AND 80C

PATA FRAME TO COMPUTIER
(Data Receive)
— P R —— -
] i
COMMAND- | !
fmm e +
b +
| cond |
DATA QUT | frzme i
et pmmmmm e R e
+—+ +—t  p—emf f——
| | {1V data |
| 1 ]I | frame ]
DATA IN ——==——————m——mmm———o——e + d==f]e=t -t o
ACK CMPL
| || 1 !
11 P P i
t0 tl r2 t3
20—
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IMMEDIATE

|
|
TIEHMPT TO
ERFORM
NDICATED
PERATION

|

e

|
l
|
i

A
T
1
0

OPERATION HO

! |
OK.? | sEwD ERR |
] | !
| YES | ] 1
} | ]
| SEND ] !
| COMPLETE | I
| | |
: I i
o IDLE
IMHMEDIATE sequence:
——=4 : e —————— e ] m
: ] |
: COINAND— ] |
] ' R a2
!
= + -
| e=nd |
DATA OUT | frame |
—— Cpmm e Jf-mm—mm e
+-—+ +--+
P [
- | 1
DATA 1IN ~  ~——==—————ermmomos I e R
ACK CMPL :
11 T R R !
, Vo S T |
f
: (o] tl t2 £5
-
1
}
|
|
E -21-
I - ——— - . R _
[
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T
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4.4 BUS TIHMING

; : PVITER
c0 is the delay between the loweIlng of ComwixDp and the
rranszission of the first byte of the comzand frace.

The cocpuler generates this delay.

t0 (min) 750 usec.
t0 (max) = 1600 usec.

the rransmission of the last bit

¢l is the delay between
g of the Cor~AND line.

of the comnand frame and the raisin
Tnis delay 1s generated by the computer-

t1 (min} = 650 usec.
£l {wmax) = 950 usec-

- - * e
t2 is the delay between the ralsing of COMARD and the

rransaission of the ACK byte by the peripheral. The perip

generates this delay.

heral

+2 (@in) = O usec
£2 (mac) = 16 msec.

rhe receipt of the 1ast vit of the ACK

¢3 is the delay betveen
the data irzme by -7

pyte end the rranszission of the first bit of

the coopule®. The conputer geneTates this delay.

e3 (zind 1000 usec.
v3 (gax) = 1600 usec.

h

¢4 is the celay between the transmission of the last bit cf the
data frame 2and the receipt of the first bit of the ACK byte by

the computeT- The ,peripheral generates this delay.
- . rd

t4 (min) = 850 usec.
tt (max) = 16 msec.

tS_is the delay between the receipt of the last bit of the ACK
pyte and the first bit of the COMPLETE byte by the computer.

. The peripheral generates this delay.

5 (oin) = 250 usec
¢5 (cax) = 255 sec- {(handler dependent)

o

i ¢ i e
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ECME COWPUTER SYSTEM

[l
AlAale

A1l chechsucs used
§-bit arithmetic sums using

as part of the serial bus protocol are simple
the carry bit, as showvm telow:

——— o —

| CHECKSUM
| =CEECKSUM
| +CATA+CARRY

|

|
i

RIS COMPLETE
?

—— A e A et e —

! vES

!

ADD CARRY
TO SUM

for instance, the checksum for two bytes
not $00.

-23=

—_— e — -

a— —————

|
!
|
!

—_— e e s

each of value §$80 would be $01,






LTARI BOME COMPUTER SYSTEIYH

THE PRINTER HAN

A sizple 0/S re

hard—cepy peripherals.
sake of aliowing future SI

The handler was written to support 2 line—at-a-tice print%ﬁ
the hancler 2lways buffers data inte 5207°

si

Tor this reasoen,
data frames. (40, 29, or 20 characters.)

SRINTER COFVANDS

The printer supports two types of coumx

dent handler exists for common suppe
Caarascterization of this handler follows for the

0 printers to utilize the same resident handler.

APPENDIX A

SLZR CHARACTERIZATICH

STATUS (primter returns status to the CPU).

PRINT LIKE

The ccc

e I.D.
Cor=znd byte
Auxillizery
Auxillizry 2

Tuecksuz
The computeT

L]
o

ftoos
xt ch

[P R

r
1

-

$40
$57

puter sends a command frame of the forma

doasn't matter.
$4E for.nmormal print, 5§53 for

—»idth.

checksum of bytes sbove.

« character of line (column 1)
srzeter of line (eolumn 2).

Rightmost character of line {coluvmn 40, 29,

Checksua byt

Note that the cata frame size is variable,
ng upon the print mode specifi
g in horizontal mode only,

length, dependi

e

that, for a printer printin

of no significance except to in

printer should anticipate.

.. :
Special characters are transferred to
The cheracter to be universally recogn

($98). Tnis code tells the printer to print it
beginning of the next iine.

ziddle of the data frame, the recainder of the frame
($20) or nuils, vwhich ressining ¢h

Hate that vhen an

to the next line's print buffer.)

t shown below:

sidewszys, ot

sends a data [rzme of the format shown below:

or 21).:

-

.
pond

rt of all ATARIL

(the SZOTH).
line —length

ands, WRITE (print data) and GET

fcr double

either 41, 30, or 21 bytes in
ed in the comsand frame. Note
the value of AUXZ 1is

dicate the byte—count per frame that the

the printer to invoka special functions.
ized is the EOL {End Of Linz) character

s buffer and sdvance to the
£OL occurs sooewhere in the

is padded with spaces
aracters should be ignored (i.e., not added
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LTHTI HOMI COMPUTIA SYSTEM

The Printer (cont')

:ste slso that, for 80 coluza or 132 colu
—are data frames frea the CFU may be rece
(nssucing 40 byte + 1 byre checksum data

rint functicns, Two OT
before an~ EOL is received.
e lengths.)
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1

The

-

.
)
o

The

The

ATART 40D ANWD B0Q

STATUS
cozputer send

Tevice I.D.
Cocmand byte
Auxilliary 1
Auxilliary 2
Checksum

printer

E

it

a command frace of the format showm below:

S40

$53

doesn't matter.

deesn't wmatter

checksun of bytes above.

co—and stat.

LUX2 of prev.

timecut

{unused)}

checksud

command stztus contains the following status bits:

(143

4]
He ot
L ]

[$1 IR EY I s
v pan

[ SRR

. e

S
o]

| & PRENG TR &
va

n o N
hs

,,
ot ot

Gl

r
4
n
(2}
]
[ D
-
it
|
fn

=

next tyte contains

timeout byte contains a contr

{in seconds).

T M

o on

o}
b B |

fa

11}
ja |

jezst-significant-bit.

Cry
o
I

-27-

controller responds with a data frame of the

format shown:

invalid comzend {rame was received.
invzlid data frame was veceived.
intelligent controller (normally = 0)}..

the AUX2? value from the previous operation.

oller provided maxioum timeout value
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Fee i

TEE DISK DRIVE

SI0 INTERFACE

The controller
(for 'D4').

The controller

tFI OHOME COMPUTER SYSTEY

APPEKDIX B

serial bus I.D.s tange from $31 {for 'Di') to $34

supports the following SIO commands.

~28-
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ATARI i7MZ COXPUTER SYS

GET STATUS

e cozputers sends a ccmmand frame of the format shown below:

Levice 1.D. = $31-34.

Cr==znd byte = §53.

suxiliiary 1 = doesn't matter.
suxilliary 2 = doesn't matter.

checksum of bytes above.

Checksum

our bytes status frace and cends it to the serial

The centroller formats a Iou
TTL byte and followed by 2 checksua of the frame.

bus preceded by 2 CoMPL

The status frace forrmat is shown below:

) f—d b — kb —h—F =t
| cormand stat. ]
$—fmd—t—F—t—t—t=F
] hardware stat.i
bt bt —d—b—tt =
! timeout (1sb) |
4= —+
! timeout (msb) |
ettt == —t =+

e

< e command status contains the following status bits:

3iz—0 = 1 indicates zn invalid command frame was rveceived,

~it-1 = 1 indicates arnd iavialid data frame was received. . - @
£ir-2 = 1 indicates that and operaticns was cnsuceessiul.

Fiz=3 = 1 indicates that the disk is write protected.

2ir-4 = 1 indicates 2ctive/standby (motor onfoff).

e inverted value of the status register
for the last cocmand issued. Sze
he meaning of each bit in the byte.

The hardware status byte contains th
of the D177l Floppy Disk Controller,
Appendix 3 fer information relating to ¢t

er provided maximum timecut value (in

The tizesut byte contains a controll
The worst

seconds), for theworst case cormand, to be used by the handler.
case operaticn is a2 disk format,

" PUT SECTOR

The controller recezives a cormand frame containing the following informatiou:
Device I.D. = $31-34.

Cormand byte = $50.

tuxiliary 1 = sector nuober (1sb).

Auxiliary 2 = sector number {wsb).

Coemand frame checksum.

-29-

and the timeout value is $00Z0 (244 seconds).
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ATART BOME CIMPUTER SYSTEH

Put Sector (Cont")

the com=and frame and waits for a dats
ed, it is first acknowledged and
ad finally a

.he controlier then cckuowledoes
frame. wWaen the data iraove is recliev
the the fracs data is wrltten to the specified sector 2

COMPLETE bytes 1is sent.

PUT SECTOR (WITH VERIFY)

The cozputer sends a command frane of the format shown below:

Device I.D. = $31-34.

Com=and byte = $57.

Auxilizzy 1. = low byte of secter nuamber.
Auxilisry 2 = high byte of sector nuaber (1-720}.
Checksuz = checksum of bytes above.

The computer sends a data frame of the format shown below:

1283 data bytes.
Checksun byrte.

he frame data to the specified secter, then

the disk ccntreller vrites t
the status of the operation.

sends 2 COMFLETE byte value which indicates

GET SECTCR

£ th.a format shown belows

The cocputer tends a command frome of

Device 1.0 = $31-34

Com—mand byte = $32.°

Auxilliary 1 = low byte of sector number. ... S
Auxilliary 2 = high byte of sector number (1 ?20)
Checksua = checksum of bytes above.

The disk controller sends a data frame of the format shewm below:

128 datz bytes.
Checksum byte.

FORMAT DISK .

rame of the format shown below.
L

The comoputer sends a comma1d i

» Device T.D. $31-34.
Command byte = $21.
Luxilliavy 1 doesn't matter.
tuxilliary 2 = doesn't wmatter.
Checksun checksum of btytes above.

[ e omm s e i —— -
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ATARI EO¥E CCRPUTER SYSTeM

FORMAT DISK

ats the disk (generates 40 tracks of

data ﬁ QLlon of each sector egual to
integricy. A data

The dlSk ceatroller coopletely forem
18 coft sectors per track with the
all zerces) znd then reads each
frame of 128 bytes plus checksuz i{s returned in which
of all bad sectoT (up to a maxizum of €3 sectors) are contained,
by two consecutive bytes of 5FF. 1f there are no bad sectors on
the first two bytes of the data frame will contaln SFF.

sector to verify iLs
the sector nuzbers

followed
the disk

-1}



LTALL HOME COMPUTER SYSTEM

s L.

ATPENDIX C

arial Bus I.D. and command summary

Sarial bus device I.D.s

Floppy disks
Printer
R5-252-C

DI-D4

rl
P2

RI-R4

garial bus Control codes

ACK -
NJ\K -
COMPLETE -
ERR -

$41
$6GE
$43
§465

i B e N o o

Mz

o

Serial bus command codes

READ
WRITE/VERIFY
STATUS

RITEMND VERIFY

TORMAT

L&D SPIN
VERTFY SECTCR
oL

SIND RELOZATOR

LTt sy g
—?LTID !:n}lthR

$52
$57
$53
$50
521
$51
$53
$56
$3F
521
£26

—rn s

L R N R e Y N W e N W o T )
-

|+ BEEE. I - o

$311-34

$40
4T

$50-

- - m m o=
L R A N N W W)

53

;32...

Disk
Printer/Disk
Printer/Disk
Disk
Disk
Disk
Disk
Disk



