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RUNNING MORE THAN

The AM~300 Zerial I/0
straiahtforward.
exactlv in

The
with examrles aiven

arder for the

in gach

HARDWARE

Two hardware items must be

ONFE AM-300

Controller in an
applicable to Aleha Microsvystems”
But.it is imeportant that each
erocedure
hardware and software portiops will be

i R

T/ CONTROLLER

I3

AM=-100 svatem is
AM~-ZH Rev.A%B and is Fairlwy
ster be Followed
proparly.

covered separately

to work

ArEd .

CHANGES

hansed. First the board I/0 address

must bhe chansed, ard seconds the board interruert lTevel must he

chanasd.,

st AM-300 board

Fno AM-300 hoard

Zrd AM--3200 board

Tevel wvou mitst not be

I¥ vou have an
interrurt level oan

e
As an ewamela.
AM=-Z00 hoards

’"*"”5é”’f::iM*mmmi::iif
% AETRO CHA %
o L33

INTERRLUFTS !
v '
HHH Y

LI T T R N N A A A A
AT T S T N R R O L O I

The sumsested interrupt levels are
use used by

AM=-100 based svstem. be

AH~-100 board.

a second AM-Z300 bhoard will hbe

address ES and interruet level &,
find the ANDDRESS HEALDER and the

Suyaaested [/0 Interruet
fddress Level
Fainormal) e
Es ey

Lz 7

agide. The interrurt
board an the svystem
to enable the same

oty a
ather
SUre

Aty

zet up using I./0
See Figure 1 below. On the
INTERRUPT lines.,

EERRR SRR NN P !
- S Jz :
! ! !
I ASTRO CH3 | :
{ ASRTO CHE | :
! ASTRO CHL | !
ADDRESS HEADER :
P r o r s T '

- FIGURE 1 AM-300 BROARD




Fin

1

FaGE 2

The address header is normally set up for address FE, This header
will be changed to ES. Fisure 2 shows the address header and the
pin identification. Ping 23 thruy 7 are the address lin
A7. Fin 14 is + 5 vaolts and rin 8 is ground. The address
tied to +5 valts to make the address lines "1Y level or
a "O" level.

o

i

P

ines are
to aragnd For

/ H An address of F2 will have &83.604.05. 04
H * +5\3 ; and A7 dumpered to +5 volts.
R * An address of ES will have &3.65.804 and
i H A7 dumpered to +5 valts and A4 Jumpered
{ ETAK +* i to around,
P #A4 # | An address of 02 will have A3.44.484 and
} i 87 Jdumpered to +5 voalts and AS Jumpered
TR ¥V # ! to around,
v #Ak +
R 1Y #
! #GRD #* H

FIGLURE 2
ANDRESE HEADER

After the address has beern changed o ES8. the interruet level
must he chanaed to "&Y For this examele. See Fioure 3 For interruet
identification. '

H ARV Py O R L I

H TR LI 8 I LN & B HEDC H R

1 ] 1 1 ¥ ] ¥ ¥ ]

1 t 1 ¢ t 1 1 L] 13

£ 1 ] 1 ] ] ] 1 1

¥ | PRSI L RSP | | JRPPNOUIR | ¥

1 1] (]

] ¥ ]

H Commorn tie point-———-—l# LR

U B OoH # W ¥ H R H
1 1 ] 1 ¥ 1 ¥ H H 1 ! 1] ] 1 1 ¥ 1 H 1 t 1 H ) ] 1 )
% 1 £ 1) 1 L 1 t 1 % t L t 3 i ¥ . ¥ ¥ 1 1 1 1 3 t
1 1 1 ] t 1 ] ¥ ? ] 1 1 ¥ ¥ ] 1 ] ] ] ¥ 1 1 ] ] ] ¥
¥ 1 H 3 ] H H ¥ H H ¥ ? 1 1] ) 1 ¥ H 1 ? 1 1 ) ¥ 1 1}
1

interrurt levels

(RE

FIGURE 2 AM-300 BOARD {(Lower le¥t corner)

To changs the interrust. level the Jumeer (Foil etch on alder
boards) must be installed from thé commaon tie poipt to the correct
interrurt rad. In this examrle to the rad labeled "VI 4",

Motes The interrurts are Tabeled on the board. The labelins mav
Took Tike "WI10 ta VI7Y". Zhould be VIO to VIF".

¥




FAGE 3
SOFTHWARE CHANGES

Mow: a new driver must be senerated For the secaond AM-300
hoard. The source Foar the AM-300 driver is located in PPN [10,21,
File "AMIOO.MATY. Copyv this File to "AMIOI.MACY., Usina the
BULIEY g YEDITY eroeram chanee two lTines in the AMI0OL.MAC File. In
the besinning of the File are the two lTines which must bhe chanpsed
to reflect the hardware chaneses,

The Firsts: find the line that reads:

AMX=177770 s BOARD ADDRESS

I¥ the board address has begen chansed to "E2Y on the headers
change this line to read:

AMX=1T77730 s BOARD ADDRESS

I+ the board address has been changed to "DE" on the headers
chanse this line to reads:

AMY=1777320 s BOART ADDREZS

Motes: The octal adrdress is calculated by adding the address of
the board to 177400 octal.

Seconds Fimnd the lTime that readss

A=

F INTERRURPT VECTOR LEVEL

Chanme this line to reflect the same interruuet level that was
set up an the board. For interruet level "4£" this line should
reads

AMY=4b FINTERRUPT VECTOR LEVEL

After the two chansmes have been made. the file must now be
reassembled using the MACRD progscam. To MACRD the prosrams types
the Followinsd

MAZRO AM30L1..MAT CRETURNI

The MAZRD erogram will generate two new Files in PPN 10,2, Thewv
arel
AME01 . 0B
AMZ01 . FRO

Frase the AMINLI.0BJ] files, it is not needed. The AMIOL.PRG file
must be remamed to AMIOI.IDY and transferred to area 1:4 on the
svstem disk where the drivers muyst reside.




FAGE 4

When assiening terminals to the second AM-Z00 throuah the
TRMIOEF statement in the SYSTEM, INI Ffile. use the AMINI.IDV in
the same manner as the AM3I00,I0V. &MI0DL must be sepecified For
the intertace driver rather than AMIO0 in order fFor the system to
recosnize the correct driver,

Taest the driver by creatine a TEST. INT and then MONTET the
svatem uysing the TEST.INI file.
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Syn Register. This 8-bit register is loaded from the DAL lines by a
Write operation and holds the synchronization code used to establish
receiver character synchronization. It serves as a fill character
when no new data is available in the Transmitter Holding Register
during transmission. This register cannot be read onto the DAL
lines. It must be loaded with logic zeroes in all unused high~order
bits.

. DLE Register. This.8-bit register is loaded from the DAL lines by a
Write operation and holds the "DLE" character used in the
Transparent mode of operation in which an idle transmit period is
filled with the combination DLE-SYN pair of characters rather than a
single SYN character. In addition the ASTRO may be programmed to
force a single DLE character prior +to any data character

transmission while in the transmitter transparent mode.

Transmitter Holding Register. This 8-bit parallel buffer register
holds parallel transmitted data transferred from the DAL lines by a

Write operaticn. This data is. transferred +to the Transmitter
Register when the transmitter section is enabled and the Transmitter

Register is ready to send new data.

Transmitter Register. This 8-bit shift register is loaded from the
Transmitter Holding Register, SYN register, or DLE register. The
purpose of this register is to serialize data and present it to the
transmitted data output.

Control Registers. There are two 8-bit Control Registers which hold
device programming signals such as mode selection, clock selection,
interface signal control, and data format. Each of the Control
Registers can be loaded from the DAL lines by a Write operation or
read onto the DAL 1lines by a Read operation. The registers are

cleared by a Master Reset.
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Status Register. This 8-bit register holds information on

-communication errors, interface data register status, match
character conditions, and communication equipment gtatus. This
register may be read onto the DAL lines by a Read operation.

Data Access Lines. The DAL is an 8-bit bi-directional bus port over
which all address, data, control, and status transfers occur. In
addition to transferring data and control words, the DAL lines also
transfer informatidh related to addressing of the device, reading
and writing requests, and interrupting information.

4.2.2.2 Asynchronous Mode Operation.

Framing of asynchronous characters is provided by a Start bit (logic
low) at the beginning of a character and a Stop bit (logic high) at
the end of a character. Reception of a character is initiated on
recognition of the first Start bit by a positive transition of the
receiver clock, after a preceding Stop bit. The Start and Stop bits

>fare stripped off while assembling the serial input into a parallel
character. :

The character assembly is completed by the reception of the Stop bit
after reception of the last character bit. If this bit is a logic
high, the character 1is determined to have correct framing and the
ASTRO is prepared to receive the next character. If the Stop bit is
a logic low, the Framing Error Status flag is set and the Recelver
assumes this bit to the Start bit of the next character. Character
_assembly continues from this point if the input is still a logic low
when sampled. at the theoretical center of the assumed Start bit. As
long as the Receive vinput is vspacing, all zero characters are
assembled and error flags and data,reﬁeived'interrupts are generated
so .that line —bfeaks, can be determined. After a character of all
neros is assembled along with a zero in the Stop bit location, the
.'first feceived logic high 1is determined as a Stop bit and this
" resets the,Receivér circuit to a Ready state for assembly of the
next charagter; e
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In the Asynchronous mode the character transmission occurs when
information contained in the Transmitter Holding Register is
transferred +to the Transmitter Register. Transmission is initiated
by the insertion of a Start bit, followed by the serial output of
the character least significant Dbit; then the insertion of a 1-,
1.5—, or 2-bit length Stop condition. If +the Transmitter Holding
Register 1is full, the next character transmission starts after the
Transmission of the Stop bit of the present character 1in the
Transmitter Register. Otherwise, the Mark (logic high) condition is
continually transmitted until +the Transmitter Holding Register is
loaded.

In order to allow re-transmission of data received at a slightly
faster character rate, means are provided for shortening the Stop
bit'length to allow transmission of characters to occur at the same
rate as the reception of characters. The Stop bit is shortened by
1/16 of a bit period for 1-Stop bit selection and 3/16 of a Dbit

period for a 1.5-, or 2-Stop bit selection, if the next character is
ready in the Transmitter Holding Register.

4.2.2.3 BSynchronous Mode Operation.

Praming of characters 1is carried out by a special Synchronization
Character Code (SYN) transmitted at the beginning of a Dblock of
characters. The Receiver, when enabled, searches for two continuous
characters matching the bit pattern contained in the SYN register.
During the time the Receiver is searching, data is not transferred
to +the Receiver Holding Register, status bits are not updated, and
the Receiver interrupt is not activated. After the detection of the
first SYN character, the Receiver assembles subsequent bits. into
characters whose 1length is determined by contents of the Control
Register. 1If, after the first SYN character detection, a second BSYN
character is present, the Receiver enters the Synchronization mode
until the Receiver Enable Bit is turned off. If a second successive
SYN character is not found, the Receiver reverts back to the Search
mode. i
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In the Synchronous mode a continuous stream of characters is
transmitted once +the Transmitier is enabled. If the Transmitter
Holding Register is not loaded at the time the Transmitter Register
has completed +transmission of a character, this idle time will be
filled by a transmission of the character contained in thé SYN
register in the Non-transparent mode, or the characters contained ih

the DLE and SYN registers respectively while in the Transport mode
of operation.

4.2.2.4 Detailed Operation.

Receiver. The Receiver Data input 1is clocked into the Receiver
Register by a 1X Receiver Clock from a modem Data Set, or by a local
32X bit rate clock selected from one of four externally supplied
clock inputs. When using the 1X Clock, the Receiver Data is sampled
on the positive transition of the clock in both the Asynchronous and
Synchronous modes. When using a 32X clock in the Asynchronous mode,
the Receive Sampling Clock is phased to the mark-to-space transition
of the Received Data Start bit and defines, through clock counts,

the center of each received data bit within +0 , -3 at the positive
transition 16 clock periods later.

'In the Synchronous mode the Sampling Clock is phased to all
mark-to-space transitions of the Received Data inputs when using 32X
clock. ZFach transition of the data causes an incremental correction
of the Sampling Clock by 1/32nd of a bit period. The Sampling Clock
can be immediately phased to every mark-to-space data transition‘ by
setting bit 4 of Control Register 1 to a logic high, while the
Receiver is disabled.

When the complete character has Dbeen shifted into the Receiver
Register it 1is then transferred to the Receiver Holding Register;
the unused, higher number bits are filled with zeros. At this time
the Receiver Status bits (Framing Error/Sync Detect, Parity
'Error/DLE Detect, Overrun Errbr, and Data Received) are updated in

~-the Status  Register and the Data Received interrupt is activated.

Parity Error is set, if encounter%d while the Receiver parity check
is enabled in the Control Register.
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Overrun ZError is set if the Data Received status bit is not cleared
through a Read operation by an external device when a new character

is ready to be transferred to the Receiver Holding Register. This

error flag indicates that a character has been lost, as new data is

~lost and the old data and its status flags'aré saved.

The characters assembled in the Receiver Register that match the
contents of the SYN or DLE register are not loaded ihto the Receiver
Holding Register, and the DR interrupt is not generated, if bit 3 of
Control Register 2 (CR23=SYN Strip) or bit 4 of Control .Register 1
(CR14=DLE Strip) are set respectively, the SYN-DET and DLE-DET
status bits are set with the next non SYN or DLE character. When
both CR23 and CR14 are set Transparent mode), the DLE-SYN
combination is stripped. The SYN comparison occurs only with the

character received after the DLE character. If two successive DLE

characters are received, only the first DLE character is stripped.

No parity check is made while in this mode.

Transmitter. Information is transferred to the Transmitter Holding
Register by a Write operation. Information can be loaded into this
register at any time, even when the Transmitter is not enabled.
Transmission of data is initiated only when the Request to Send bit
is set to a logic one in the Control Register and the Clear To Send
input is a logic low. Information is normally transferred from the
Transmitter Holding Register to the Transmitter Register when the
latter 'has completed transmission of a character. However,
information in the DLE register may'be transferred prior to the
information contained in the Transmitter Holding Register. if the
Force DLE signal condition is enabled (bits 5 = Force DLE and 6 = TX
Transparent of Control Register 1 set to a logic one). The control
bit CRY15 must be set prior to loading of a new character in the

Transmitter Holding Register +to insure forcing the DLE character

prior to transmission of the data character.
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The Transmitter Register output passes +through a flip-flop which
delays the output by the one clock period. When using the 1X clock
generated by the Modem Data Set, the output data changes state on
the'negativé clock transition and the delay is one bit period. VWhen
using a local 32X clock the transmitter éection selects one of the
four selected rate inputs and divides the clock down <to the Dbaud
rate.

This clock is phaséd to the Transmitter HoldingTRegister empty flag
such that transmission of characters‘bccurs within two clock times
of the 1loading of the Transmitter Holding Register when the
Transmitter Register is empty. ‘

When the Transmitter is enabled, a Transmitter interrupt is
generated each +time the Transmitter Holding Register is empty. If
the Transmitter Holding Register 1is . empty when the Transmitter
Register is ready for a new character, the Transmitter enters an
idle state. During this idle time a logic high will be presented to

the Transmitted Data output in the Asynchronous mode or the contents
of the BSYN register will Dbe presented in the Synchronous

Non-transparent mode (CR16=0). In the BSynchronous Transmit
Transparent mode (enabled by bit 6 of Control Register 1=Logic 1),
the idle state will be filled by a DLE-SYN character transmission in
that order. When -entering the Transparent mode the DLE-SYN fill
will not océur until the first forced DLE.

If the Transmitter section is disabled by a reset of the Request to
Send, any partially transmitted character is completed before the
transmitter section of the ASTRO is disabled. As soon as the CTS
goes high, the transmitted data output will go high.

When the Transmit parity is enabled, the selected odd or even parity
bit is inserted into the last bit of the character in place of the
last bit of the Transmitter Register. This 1limits transfer of
character information +to a maximum of seven bits plus parity or
eight Dbits without parity. Parity cannot be -enabled in the
Synchronous Transparency mode. 4
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Figure 4-6. Control Register 1

4.2.2.5 Device Programming.
The two 8-bit Control Registers of the ASTRO determine the operative

conditions of +the ASTRO chip. The Control Register contents. are

shown in Figures 4-6 and 4-7.

Control Register 1. This is an 8-bit control register +that holds

device programming signals.

Bit 7. A logic O configures the ASTRO into an Internal Data and
Control Loop mode and disables the Ring interrupt. In this
dlagnostlc mode the follow1ng 1oops are connected internally:

a. The Transmit Data is connected to the Receive Data with the
TD pin held in a Mark condltlon and the 1nput to the RD pin

disregarded.

b. With a 11X clock selected; the Transmitter clock also
becomes the Receive Clock.

c. The Data Terminal Ready (DTR) Control bit is connected +to

the Data Set Ready (DSR) input, with the DTR output pin

held in an Off condition (logic high), and the DSR ~input
pin is disregarded. £, '
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d. The Request +to Send Control bit is connected to the Clear
To Send (CTS) and Carrier Detector inputs, with +the RTS
output pin held in an Off condition (logic high), and the
CT3 and Carrier Detector input pins are disregarded.

e. The Miscellaneous pin 1is held in an Off (logic high)
condition.

A logic 1 on bit 7 enables the Ring interrupt and returns the ASTRO
to the normal full duplex configuration.

Bit 6. In the Asynchronous mode a logic 1 holds the Transmitted
Data output in a Spacing (Logic 0O) condition, starting at the end of
any current transmitted character, when the Transmitter is enabled.
Normal Transmitter timing continues so that this Break condition can
be +timed out after +the 1loading of new characters into the
Transmitter Holding Register.

In the Synchronous mode a logic 1 sets +the Transmitter in a
transparent transmission which implies that idle +transmitter +time

will be filled by DLE-SYN character transmission and a DLE can be
- forced ahead of any character in the Transmitter Holding Register
when CR15 is a logic one in the sync mode.

Bit 5. In +the Asynchronous mode a logic 1, with the Transmitter
enabled, causes a single Stop bit to be transmitted. A logic O
causes 2-Stop Dbit transmission for character lengths of 6, 7, or 8
bits and one-and-a-half Stop bits for a character length of 5 bits.

With the Transmitter disabled this bit controls the Miscellaneous

output on pin 19, which may be used for Make Busy on 103 Data Sets,

',Secondary Transmit on 202 Data Sets, or dialing on CBS Data
Couplers.

- In the Synchronous mode a logic 1 combined with a logic O on Bit 6

of Control Register 1 enables Tra%smit parity; if CR15=0 or CR16=1
no parity is generated.
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When set to a logic 1 with bit 6 also a logic 1, the contents of the
DLE register are transmitted prior to the next character loaded in
the Transmitter Holding Register as part of the Transmit Transparent
mode. '

Bit 4. 1In the Asynchronous mode a logic 1 enables the Automatic
Echo mode when the receiver section is enabled.  In this mode the
clocked regenerated data is presented to the Transmit Data output in
place of normal transmission through the Transmitter Register. This
serial method of echoing does not present any abnormal restrictions
on the transmit speed of the terminal. Only the first character of
a Break condition of all zeros (null character) is echoed when a
Line Break condition 1is detected. For all subsequent null
characters, with logic zero Stop bits, a steady Marking condition is
transmitted until normal character reception resumes. Echoing does

not start until a character has been received and the Transmitter is

idle. The Transmitter does not have to be enabled during the Echo

mode.

In the Synchronous mode a logic 1, with the Receiver enabled, does
not allow assembled Receiver data matching the DLE register contents
to be transferred +to +the Receiver Holding Register; also, parity

checking is disabled.

When the Receivef is not enabled this bit controls the Miscellaneous
output on pin 19, which may be used for New Sync on a 201 Data Set.
When operating with a 32X clock and a disabled Receiver a logic 1 on
this bit also causes the Receiver timing to synchronize on
mark-to-space transitions.

Bit 3. 1In the Asynchronous mode a logic 1 enables check of parity
on received characters and generation of parity for transmitted

characters.
In the Synchronous mode a logic 1 bit enables check of parity on

received characters only. Note:gﬁ"Transmitter'parity enable is
controlled by CR15. i
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Bit 2. A logic 1 enables the ASTRO 1o receive data into the
Receiver Holding Register, update Receiver Status Bits 1, 2, 3, and
4, and to generate Data Received interrupts. A logic O disables the
Receiver and clears the Receiver Status bits. '

Bit 1. Controls the Request To Send output on pin 38 to control the
CA circuit of the Data Set. The RTS output is inverted from the
state of CR11. A logic 1 combined with a low logic Clear To Send
input enables the Transmitter and allows THRE interrupts to be
generated. A logic O disables the Transmitter and turns off the
external Request To Send signal. Any character in the Transmitter
Register will ©be completely transmitted before the Transmitter is
turned off. The Request To Send output may be used for other

functions such as "Make Busy" on 103 Data Sets.

Bit 0. Controls the Data Terminal Ready output on pin 16 to control
the CD circuit of the Data Set. A logic 1 enables the Carrier and
Data Set Ready interrupts. A logic O enables only the telephone

line Ring interrupt. The DTR output is inverted from the state of
CR10.

Control Register 2. Control Register 2, unlike Control Register 1,
cannot be changed at any given time. This register should be
changed only while both the receiver and transmitter sections of the
ASTRO are in the idle state. Control Register 2 contents are shown
in Pigure 4-7.

BIT 7 6 5 4 3 2 10

SYNCIASYNC MODE SELECT SYNC/ASYNC ASYNC SYNC/ASYNC
CHARACTER LENGTH SELECT 0-~-ASYNCHRONOUS 1—0DD PARITY 1—RECEIVER CLOCK CLOCK SELECT
‘ MODE SELECT DETERMINED BY
00 = BBITS 1—~SYNCHRONOUS 0—EVEN PARITY BITS 2.0 000 - IX CLOCK
0t = 78BITS MODE SELECT 0—RECEIVER CLK 001 - RATE 1 CLOCK

10 = 6 BITS
11 = 5BITS

= RATE ¥
SYNC (CR14 = 0)

0—NO SYN STRIP
1—8YN STRIP

SYNGC (CR14 = 1)

0—~NO DLE-SYN STRIP
1—DLE-SYN STRIP

010 - RATE 2 CLOCK
011-RATE 3 CLOCK
100 - RATE 4 CLOCK
101-RATE 4 CLOCK + 2
110- RATE4 CLOCK + 4
111-RATE4CLOCK + 8
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.Bits 7-6. These bits select the character length as follows:

Bits 7-6 Character Length
00 8 bits
01 7 bits
10 R 6 bits
11 5 bits

When parity 1is enabled it must be considered as a bit when making
character length selection, i.e., 5 character bits plus parity = 6
bits.

Bit 5. A logic 1 selects the Synchronous Character mode. A logic O
selects the Asynchronous Character mode.

Bit 4. A logic 1 selects odd parity and a logic O selects even
parity, when parity is enabled by CR13 and/or CR15.

Bit 3. In the Asynchronous mode a logic O selects the rate 1-32X
clock input (pin 30) ‘as the Receiver Clock rate and a logic 1
selects the same clock rate for the ﬁeceiver as selected by bits 2-0
for the Transmitter. This bit must be a logic 1 for the 1X clock
selection by bits 2-0.

In the Synchronous mode a logic 1 causes all DLE-SYN combination
characters in the Transparent mode when DLE strip CR14 is a logic 1,
or all SYN characters in the Non-transparent mode to be stripped out
and no Data Received interrupt to be generated. The ©SYN Detect
status bit is set with reception of the next assembled character as
it is transferred to the Receiver Holding Register.

Bits 2-0. These bits select the Transmit and Receive clocks. The

Input Clock to the Rate 4 pin may be divided down to form the 32X
clock from a multiple clock as shOW@ on the next page.
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Bits 2-0 Clock

000 1X clock for Transmit and Receive (pins 35 and
34 respectively)

001 32X clock - Rate 1 input (pin 30)

010 32X clock - Rate 2 input (pin 31)

011 32X clock - Rate 3 input (pin 32)

100 32X clock - Rate 4 input 1 (pin 33)

101 32X clock - Rate 4 input 2 (pin 33)

110 32X clock - Rate 4 input 4 (pin 33)

111 - 32X clock - Rate 4 input 8 (pin 33)

Status Register. The data contained in the Status Register define
Receiver and Transmitter data conditions and status of the Data Set.
The Status word is shown in Figure 4-8, and defined below.

BIT 7 6 5 4 3 2 1 0
« DATA | DATA |+ CARRIER |s FRAMING | DLE e OVERRUN |e DATA o TRANSMITTER
SET . SET DETECTOR | ERROR DETECT ERROR RECEIVED | HOLDING
CHANGE| READY + SYN * PARITY REGISTER
DETECT | ERROR o , EMPTY

Figure 4-8. ©Status Register

Bit 7. This bit is set to a logic 1 whenever there is a change in
state of the Data Set Ready or Carrier Detector 1nputs while Data
Terminal Ready (bit O of Control Register 1) is a logic 1 or the
Ring Indicator is turned on, with DTR a logic O. This bit 1is
cleared when the Status Register is read onto the Data Access Lines.
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Bit 6. This bit is the logic complement of the Data Set Ready input
on pin 28. With 202-type Data Sets it can be used for Secondary
Receive.

Bit 5. This bit is the logic complement of “the Carrier Detector
input on pin 29.

Bit 4. In the Asynchronous mode a logic 1 indicates that received
data contained a log 0 bit after the last data bit of the character
in the Stop bit slot, while the Receiver was enabled. This
indicates a Framing error. This bit is set to a 1logic O if the
proper logic 1 condition for the Stop bit was detected.

In the Synchronous mode a logic 1 indicates that the contents of the
Receiver Register matched the contents of the SYN Register. The
condition of this bit remains for a full character assembly time.
if SYN strip (CR23) is enabled this status bit is updated with the

character received after the SYN character. In both modes the bit
is cleared when the Receiver is disabled.

Bit 3. When the DLE Strip is enabled (bit 4 of Control Register 1)

the Receiver parity check is disabled and this bit is set to a logic
1 if the previous character to the presently assembled character
matched the contents of the DLE register; otherwise it is cleared.
The DLE DET remains for one character time and is reset on the next
character transfer or on a Status Register Read. If DLE Strip is
not enabled this bit is set to a 1logic 1 when +the Receiver 1is
enabled, and the last received character has a parity error. A
logic O on this bit indicates correct parity. This bit is cleared
in either of the above modes when the Receiver is disabled.
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Bit 2. A logic 1 indicates an Overrun error which occurs if the
previous character in the Receiver Holding Register has not been
read and Data Received is not reset, at the time a new character is
to be transferred to the Receiver Holding Register. This Dbit is
cleared when no Overrun condition is detected, 1i.e., the next

character transfer time or when the Receiver is disabled.

Bit 1. A logic 1 indicates that the Receiver Holding Register is
loaded from the Receiver Register, if the Receiver is enabled. It
is cleared to a logic O when the Receiver Holding Register is read
onto the Data Access Lines, or the Receiver is disabled.

Bit O. A logic 1 indicates that the Transmitter Holding Register
does not contain a character while the Transmitter is enabled. It
is set to a logic 1 when the contents of the Transmitter Holding
Register is transferred to the Transmitter Register. It is cleared
to a O bit when the Transmitter Holding Register is loaded from the
DAL, or when the Transmitter is disabled.

4.2.2.6 Input/Output Operations.
All Data, Control, and Status words are transferred over +the Data
Access Lines (DALO-DAL7). Additional input lines provide controls
for addressing a particular wunit, and regulating all input and
| output operations. Other 1lines provide interrupt capability to
indicate to a Controller that an input operation is requested by the
ASTRO. All input/output terminology below is referenced to the
Controller so that a Read or Input takes data from the ASTRO and
places it on the DAL lines, while a Write or Output places>data from
the DAL lines into the ASTRO.

Read. A Read operation is initiated by the placement of an
eight-bit address on +the DAL by the Controller. When the Chip
Select signal goes to a logic low state, the ASTRO compares bits 7-3
of the DAL with its hard-wired ID code (pins 17, 22, 24, 25, and 26)
and becomes selected on a Match condition. The ASTRO then sets its
RPLY line low to acknowledge its geadiness to transfer data.
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Bits 2-0 f the address are used to select ASTRO registers to read
from as follows:

Bits 2-0 Selected Register

000 Control Register 1

010 Control Register 2

100 Status Register

110 Receiver Holding Register

When the Read Enable (RE) line is set to a logic 1low condition by
the Controller, +the ASTRO gates the contents of the addressed
register onto the DAL. The Read operation terminates and the device
becomes unselected when both the Chip Select. and Read Enable return
to a logic high condition. Reading of the Receiver Holding Register
clears the DR Status bit. Bit O must be a logic low in read or
write operations.

Write. A Write operation is initiated by the placement of an
eight-bit address on the DAL by the Controller. The ASTRO compares
bits 7-% of the DAL with its ID code when the Chip Select input goes
to a logic low state. If a Match condition exists the device is
selected and makes its RPLY line low to acknowledge its readiness to
transfer data. Bits 2-0 of the address are used to select ASTRO
registers to be written into as follows:

Bits 2-0 Selected Register

000 Control Register 1

010 Control Register 2
100 SYN and DLE Register
110 Transmitter Holding Register
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'

When the Write Enable (WE) line is set to a logic low condition by
the Controller, the ASTRO gates +the data from the DAL into the
addressed register. If data is written into the Transmitter Holding
Register, the THRE Status bit is cleared to a logic zero. - The 100
address loads both the SYN and DLE registers. After writing into
the SYN register, the device is conditioned to write into the DLE if
followed Dby another Write pulse with +the 100 address. Any
intervening Read or Write operation with other addresses resets this
condition such that the next 100 will address the SYN register.

Interrupts. The following conditions generate interrupts:

1. Data Received (DR) - Indicates transfer of a new character
to the Receiver Holding Register while +the Receiver is
enabled.

2. DTransmitter Holding Register Empty (THRE) - Indicates that

the THR register is empty while the Transmitter is enabled.
The first interrupt occurs when the Transmitter Ybecomes

enabled if there is an empty THR, or after the character is
transferred to +the Transmitter Register making the THR
empty. '

3. Carrier On - Indicates Carrier Detector input goes low when
DTR is on.

4. Carrier Off - Indicates Carrier Detector input goes high
when DTR is on.

5. DSR On - Indicates the Data Set Ready input goes low when
DTR is on.
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6. DSR Off - Indicates the Data Set Ready input goes high wheh
DTR is on.

7. Ring On - Indicates the Ring Indicator input goes low when
DTR is -off. :

Each time an interrupt condition exists the INTR output from the
ASTRO is made a 1ogicwlow. The following interrupt procedure is
then carried out even 1f the interrupt condition is removed.

The Controller acknowledges the interrupt request by setting the
Chip Select (CS) and the Interrupt Acknowledge Input (IACKI) to the
ASTRO to a 1low state. On this transition all non-interrupting
devices receiving the IACKI set their Interrupt Acknowledge Output
(IACKO) 1low, enabling lower priority daisy-chained devices to
respond to the interrupt request. The highest priority device +that
is interrupting will then set its RPLY low. This device places its
ID code on bit positions 7-3 of the DAL when a 1low RE signal is
received. In addition ©bit 2 is set to a logic one if any of the
interrupt numbers 1 and 3-7 above occurred, and remains a logic low
if the THRE has caused the interrupt.

To reset the interrupt condition (INTR) Chip Select (CS) an IACKI

must be received by the ASTRO. A setup time must exist between CS
and the RE or WE signals to allow chip selection prior to réad/write
operations and deselection control through the latter signals. The
data is removed from the DAL when the RE signal returns to the logic
high state.

DWM-00300-00 REV. BOO 4-36




4.2.2.7 Timing.

Timing characteristics for Read cycles, Write cycles, and Interrupt
cycles are shown in Table 4-4 and Figures 4-9, 4-10 and 4-11. TFlow
diagrams for processing are contained in Figures 4-12 and 4-13.

TAELE 4-4. Signal Timing

SYMBOL|  CHARACTERISTIC MIN | TYP | MAX | UNITS |CONDITIONS
7 Tas | AddressSet-Up'nme o [ T [ 7wl

" tah . |AddressHold Time - 180 {1 |

: '_'T-ARL[ :Addrasstomoalay_ S N R

. Tes - [CBwidth - ' ~f-;‘~25°' S A
. TsRLF {CStoReplyOFFDely | 0. | | 280"
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1 = VIH(min) = 2.4V
2 = VIL(max) = 0.8V
3 = VOH(min) = 2.8V
4 = VOL(max) = 0.4V

NOTE 1: 1ID DECODE is the major factor in TARE and TARL
timing.

NOTE 2: 1If changing the Control Registers while processing
data the WE pulse width must be contained within the

Data Valid envelope to insure correct data processing.

TARE Address andﬁE Spacing 250 -
TRECSH ﬁéanq‘dﬁo»mnap it
- TRECS REm&Spacing

TRED ﬁEtonataautue:ay’
" TRe - |REwidth '

‘Figure 4-9. Read Timing
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VIL
VOH
VOL
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1] i 1

—~ N N N

min)
max)
min)

max)

2.4V

= 0.8V
= 2.8V
= 0.4V

TAWE

Address to WE Spacing

Twe
Tps
TOH
- TWECS

W
Loy

DataSetUpTime,, . ...
{DataHold Time = =

I3

Figure 4-10

WEWidth ;...

1WE to T8 Spacing”™ 777 ||
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O,

N (Note 1)\ \D \\ ?

Top ————enf
a
[
AN

Note 1: If RE goes low after ACKI goes low,
Note 2: IACKO goes faise after the last one of the foliowing three signals go false:
IACKI. T-gpf is measured from the last signal going faise.

the delay will be from the falling edge of RE.
'CS, RE and

Note 1: DALO'must be a logic high during CS to form
an Interrupt Cycle Address during Daisy Chain
Teane . Interrupt Responas.
i 'DL
@
N ® o)/
—| TioFF “—
J@ e
{1 = VIE(min) = 2.4V
2 = VIL(max) = 0.8V
% = VOH(min) = 0.4V
4 = VOL(max) = 0.4V
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
Tesi CS to IACKI Delay 0 ns
TCSRE TS to RE Delay 250 ns
TCSREH 'CS and RE Overlap 20 ns
TRECS RE 1o CS Spacing 250 ns
Tpi IACKI Pulse Width 200 ns
TiaD IACKI 1o Valid ID 250 ns See Note 1.
Code Delay ’
TRED RE OFF to DAL Open Delay 180 ns
TiARL IACKI to RPLY Delay 250 ns
TesRLF TS to RPLY OFF Delay 0 250 ns Ry = 27KQ
TiAIH TACKI ON to INTR OFF 300 ns
Delay
Ty JACKI to IACKO Delay 200 ns
TioFF IACKO OFF Delay 250 ns See Note 2.
From CS OFF, RE OFF, or
IACKI HIGH.

Figure 4-11.
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SREE,

* PRESEY BIT COUNT

OLE SEARCH
FRESET 817 COUN'

/& IWHIBIT SYN CHAR
* PRESET BT COUNT
ABMEMBLE NEXT CHAR,

W 1Y DL
SPRESET MY C
ASEEMBLE CHAI

CHAR
OUNY
RALTE

$4Y OLE DETACTY
BT i STATVS REQ.

GD_,

SET SYN DETECT.
®I7 I STATUS ARG
[

. 0.

LE CHAI
ACTER (NBITD)
RANST ER R AR M

SEY FRAMING
ANROA DETECT
W STATUS Ata.

SETSYN DETECT I'::‘I‘l‘; so"v.:unv'
HUINSTATUS RS0, ABSEMBA & NEXT CRA

PRESET HT COUNT
LE NEXT CHAR,

€D

Figure 4-12. Receiver Section Flow Diagram
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* PRESET BIT COUNT
* DIVIDE CLOCK

* TRANG THR -
o9 (START BtT)
» DIVIDE CLOCK

ASYNCHRONOUS

FPigure 4-13.

DWM-00300-00 REV. BOO

"
TRANS. HOL DING
REC. FoOTY,

BT OLR CHAR
THAOUGH TRANS,
OUTIUY

SYNCHRONGCUS

Transmitter Section Flow Diagram
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4.2.3 Bus Comparator (U34).

This device compares two binary words of two to six bits in length
and indicates matching (bit-for-bit) of the two words. Inputs for
one word are TTL inputs, whereas inputs of the second word are high
impedance receivers driven by a terminated data bus. The output has
a latch that is strobe controlled. The transfer of information to
the output occurs when the STROBE input goes from a logical 1 to a
logical O state. Inputs may be changed while the STROBE is at the
logical 1 1level, without affecting the state of the output. For
logic and connections see Figure 4-14.

Logic Diagram Connection Diagram

ni Vee 3 1% B 15 M ™ ouTRuT
D)-—_ . 1 15 1 1 2 1 10 Is
m
"
U
& o i >c .
L
] -
D ; 8 ourryT
\ I (o131
: ’ T 7 3 0 T 3 7 O
i o outeuy I
(oM 1581 sln M 52 LI 1 13 SYROBE  oND
{8US INPUT) (TTL INPUT)
i \
e} D:
Truth Table
i
11s) ) >o — OQUTPUT
" CONDITION| STROBE
DM71/8131 | DM71/8136
T=B,T#B H Qs * Qper®
& = High impedance T=8 L L H
Bus Recaivar i
STRGRE T#B L H L

*Latched in previous state

Figure 4-14. Bus Comparator Connections
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4.2.4 D Flip-Flops With Clear (U28).
These poéitive—edge—triggered flip-flops utilize TTL ecircuitry to
implement D-type flip-flop logic. Information at the D inputs
meeting the setup time requirements is transferred to the Q outputs
on the positive-going edge of the clock pulse. Clock triggering
occurs at a particular voltage level and is not directly related to
the +transition +time of +the positi- e-going pulse. When the clock
input is at either the high or low level, the D input signal has no

effect at the output. For logic and connections see Figure 4-15.

Logic Diagram

4] [}

D eeem———— Q ey
—a> o Connection Diagram
CLEAR [ o6 ] ' 05 s L] o Lotk
‘j_ l'C 1% " 12 7 1" 18 »

nll v oftm
[ - [> tLocx I f‘ "% l
CLEAR 1 1
- P T ' fé‘ l

pog=eOL> C1OCK

]

t 2 3 . 3 0 7 ll

CLEAR CLEAR a -1} o2 oz [ o GND

o - o o

p--q~-> crocK

Truth Table

CLEAR :
G wears  Joureurs
. at
peil . ahetles CLEAR Ctock O} QG Q
t X X t H
—t-0D> cLoex H t H H L
H 1 L L H
| Loy S L
04 e ol H = High Leve! {steedy state)
L = Low Leve! (steady state}
pOP> cLOCK X = Don't Care
:tnul'-’-—Dc + = Transition from iow to high level
S Qo = The level of Q before the indicated stesdy-state input
nun-‘ﬂ»o—-—-iLj— . ditions were Nished .
1 = 175, 1.S175, and S175 only

Figure 4-15. D Flip-Flop Connections
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4.2.5 Decoder (U20).

These

data~-routing applications requiring very

times.
at the

logic and connections see Figure 4-16.

Logic Diagram

short propagation
This DIP decodes one of eight lines, based on the conditions
three binary select inputs and the three enable inputs. For

DATA GUTPUTS

are Schottky-clamped circuits designed for memory-decoding or

delay

Connection Diagram

y2 Y3 Y4

824

4 s
1) G,

A\
ouTeuT

|
e e———— )C {18) o
; v )
4} (i) Y Ic
( ® _l__) % 15
o
T 03
ENABLE w - )’ v
Inpurs | B2 -
an T uy
. —-‘-—-] DATA
ouTPUTS
= ) o
AU $ 1 _))—“m 6
SELECT [ T » - -
whtsy * ‘DC # ;.:.l_))_ * l
o, SELECT
‘]
E 5] ﬁc ¢ |
Truth Table
INPUTS ~
- QUTPUTS
ENABLE SELECT
G1 G2*j C 8 AJY0O YT Y2 Y3 Y4 Y5 Y6 Y7
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H H H L H
H L H H H H H H H H H H L
Pigure 4-16. Decoder Connections
:
i
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_4.2.6A Line Drivers (U5, U9, U13, U17, U21, U25).

This device is a monolithic, quadruple line driver that interfaces
data terminal equipment -with data communications equipment.
Operation is in conformance with EIA standard RS-232C. For logic and
connections see PFigure 4-17.

Logic/Connection Diagram

JORN
DUAL-IN-LINE PACKAGE
(TOP VIEW)

Truth Table

Vees 4B 4A &y 38
wliinpjr n L
§

FUNCTION TABLE

A B Y
H H L
L X H
X L H

H = high level, L = low lavel,
X = irrelavant

BN
o

3y

sl {s
2 e s s
2y GND

Ve 1A W 2A 28

positive logic: Y = AB

Schematic

7. 0

Alj resistor valuss shown
are nominal and in ohms,

Figure 4-17. Line Driver Connections
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4.2.7 Line Receivers (U6, U10, U14, U18, U22, U26).

‘This device is a monolithic, quadruple line receiver that satisfies
the requirements of the standard interface between data terminal
equipment and data communications equipment. Operation is in
conformance with EIA standard RS-232C. Logic and connections are
shown in Figure 4-18.

i

Logic/Connection Diagram

JORN
DUAL-IN-LINE PACKAGE {TOP VIEW) R
Schematic

4 3
vee 45 CONTROL A4Y 3A CONTROL 3Y

+—Vce
Wil lel inl lwf js| |8 9k 35k 32k o
: - RESPONSE R1 ) Y
CONTROL
INPUT 4k [ | :

» ' e I s

a p 3 GND

. SN75189  SN75189A
HREABEIRKINEInLAnE Rt 10k 2k

1 1 2A GND Resistor values shown are nominai and in ochms,
CONTROL CONTROL

positive logic: Y = A

Figure 4-18. Line Receiver Connections
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4.2.8 Tri-State Buffers (U12, U32, U37, U39, U40).

This device provides eight, two-input buffers in each package that

employs low power Schottky TTL technology. One of thevtwo inputs to

each Dbuffer is used as a control line to gate the output into the
high impedance state, while the other input passes the data through
the Dbuffer. The outputs are placed in the tri-state condition by

applying a high logic level to the enable pins. For 1logic and
connections see Figure 4-19.

Logic/Connection Diagram

Vee B2 A YR AT Y2 AE YE A5 YS

20 10 |l_! |17 18 ‘ls L] 1 12 11

Tavat
él@i»##}%

|| Iz IJ 4 's Iv n w

I [
[:4] A ¥t A2 Y3 AL \'l

Truth Table

INPUTS | OUTPUT
A Y

- x{o
- X x

Z
L
H

Figure 4-19. Tri-State Buffer Connections

T
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4.2.9 Hex Tri-State Buffers (U3%6, U38).
These devices provide six, two-input buffers in each package. One
of the two inputs to each buffer is used as a control line to gate

the output onto +the high impedance state, while the other input
passes the data through the buffer. The outputs are placed in the

tri-state condition by applying a high logic level to the control
pins. For logic and connections see Figure 4-20.

Connection Diagram

{TOP VIEW)

Truth Table

rr Ixjmz

PUTS|OUTPUT
Y

A
X
H

r4
L
L H

H = high level, L = low level,
X = irrelevent, 2 = high-impedance

Figure 4-20. Hex Tri-State Buffer Connections
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4.2.10 Quad 2-Imput and Gate (U31).
For connection diagram see figure 4-21.

Connection Diagram

Vee o As 4 3 A3 Y3

lu Iu ||z 11 Im I! Il

At L] Al A 2 y2 GND

Figure 4-21. Quad 2-Input Connections
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4.2.11 Hex Inverter Buffer/Driver (U29).

This device is fully compatible with TTL and DTL logic circuits.. It
provides high-voltage, open collector outputs and high sink current
capability. ©See Figure 4-22 for schematic.and connections.

Logic Diagram Schematic

Vee

I 14 13 12 11 10 § Il

QO Voo

VW

outrUT

NPT

r>o{>o'1>o
BRI

TOP VIEW, GNo

O M0

Hata: Companent valves shown are nemiasl,

Figure 4-22. Hex Inverter Buffer/Driver Connections
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4.2.12 Schmitt-Trigger Positive-NAND Gate (U35).

This device, with Schmitt action, allows both circuits to function
as a NAND gate with different input threshold 1levels for positive
and negative-going signals. Logic and .connections are shown in
Figure 4-23.

Logic/Connection Diagram Schematic

(TOP VIEW)

'BE A 3v ! 9 ' $—Vee
vee 4B 4A 4 B 3 20 k2 100 0
NOM NOM

INPUTS
A g

OUTPUT
Y

1A 18 1Y ‘2A 28 2Y GND TT
positive logic: Y = AB 3 b GND

Figure 4-23. Schmitt-Trigger Positive-NAND Gate and Connections
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4.2.13 Dual D-Type Edge-Triggered Flip-Flop (U30).

This monolithic, Dual, D-Type, ZEdge-Triggered Flip-Flop provides

direct clear and preset inputs and complementary Q and Q outputs.
Input information is transferred to the outputs on the positive edge
of the clock pulse. For logic and connections see Figure 4-24.

Logic/Connection Diagram

W FLAT PACKAGE JOR N DUAL.IN-LINE PACKAGE
{TOP VIEW) (TOP VIEW)
1 2 2 2 2 —
PRESEY 1Q 1@ GND 28 20 PRESET Vec CLEAR 2D CLOCK PRESET 20 20
@W®®®®EE®| [WEhm
L 1§ § 1 T =
b LJL [J l_“ ¥ '—'_A PRESET
-L @ G G a YY) cLock G
PRES tLear C-EA%ReseTP v @
D crocr cock O -\ o Q
1 J 1 cLocK g CLEAR
e F—J bt eseser| || L——3
] ] 1 § Q—j l
Yookl hnntnin
CLOCK CLEAR Ve  CLEAR CLOCK 1 10 3 1 10 1@ GND
CLEAR CLOCK PRESET

positive logic: Low Input to preset sets Q to logicat 1
Low Input 10 clear sats Q to logical 0
Presat and clear are independent of ciock

Schematic

Truth Table

tn tn+1
INPUT | OUTPUT | OUTPUT
D Qa Q
crean 0 0 1
i 3 1 o

2

aat -y

NOTES: 1. tp = bit time before clock pulse.
2. tp4q = bit time sfter clock pulse.

Figure 4-24. Dual, D-Type Flip-Flop and Connections
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SECTION V
MAINTENANCE AND TROUBLESHOOTING

5.0 INTROCUCTION.

The AM-300 circuit board performs to full capability with a minimum
of maintenance. This section describes maintenance and
troubleshooting pr&cedures and procedures for handling warranty

returns.

5.1 CIRCﬂIT BOARD CHECKOUT.

The AM-300 circuit board was fully tested before it 1left Alpha
Microsystems and will operate satisfactorily in the system if the
hardware and software requirements of Sections Two and Three of this
manual are met. Should a problem arise, use the following
procedures to identify and locate the fault.

1. Check all cabling for proper seating of connectors.
2. Check the circuit board for proper seating in the slot.
3. Check all power connections for correct voltages.

4. Check jumper options to ensure correctness of application.
These include interrupt jumpers on AM-100.

5. Vérify that the fault is in the AM-300 and not either in
the system or in the peripherals. This can best be
accomplished with substitution of a known good circuit
board if available.

5.2 WARRANTY PROCEDURES.

This circuit board is covered by warranty issued by Alpha
Microsystems Inc., Irvine, California. Complete details of the
warranty are included with the circuit board. Should a problem arise
- with +this circuit ©board, call your dealer or +the Alpha Micro
International Support/Services Group for information.
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5.3 DIAGNOSTICS
Diagnostic testing software and hardware is available from the Alpha

Micro International Support Services group, along with complete

documentation and operating instructions.
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SECTION VI
SCHEMATIC AND PARTS LIST

Table 6-1. Component Cross Reference List
REF. MFG. PAR. REF. MFG. PAR.
DESIG. TYPE NO. NO. DESIG. TYPE NO. NO.
U1 7912 - U22 75189 4.2.7
U2 7812 - U2% 1671 4.2.2
U3 7805 - U24 1671 4.2.2
U4 7805 - U25 75188 4.2.6
us 75188 4.2.6 U26 75189 4.2.7
U6 75189 4.2.7 U27 1941 4.2.1
u7 1671 4.2.2 U28 T4LS174 4.2.4
U8 1671 4.2.2 029 7416 4.2.11
U9 75188 4.2.6 U30 7474 4.2.13
U10 75189 4.2.7 U31 741808 4.2.10
U11 1941 4.2.1 U32 811598 4.2.8
U12 811598 4.2.8 U%% - -
U173 75188 4.2.6 U%4 8131 4.2.3
U14 75189 4.2.7 U35 74L8132 4.2.12
U15 1671 4.2.2 U%6 74%68 4.2.9
U16 1671 4.2.2 U37 811598 4.2.8
U117 75188 4.2.6 U38 74368 4.2.9
U18 75189 4.2.7 U39 811598 4.2.8
Ul9 1941 4.2.1 U40 811598 4.2.8
U20 7418138 4.2.5 U4 -
U21 75188 4.2.6
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SECTION I
'GENERAL DESCRIPTION

1.0 INTRODUCTION.

This manual provides operating and maintenance instructions for the
AM-300 Six Port Serial I/0 Board manufactured by Alpha Microsystems
Inc. 1located in Irvine, California. Circuit board description,
operating and usage instructions, programming, theory of operation,
and maintenance instructions are included to provide the user with
the information necessary to utilize this circuit_bdard to its full
capacity. '

1.1 CIRCUIT BOARD DESCRIPTION.

The AM-300 circuit ©board is a six port serial Input/Output device
that is S-100 bus compatible and provides six fully programmable
RS-232 ports. Individual ports_can_be independently programmed to

any of 16 baud rates up to- 19,200 baud. The entire Yboard can
generate multilevel interrupts wunder  program control. Both

synchronous and asynchronous operating modes for each port are
provided through Western Digital's Aysnchronous Synchronous
Receiver/Transmitters (ASTRO;UC1671B).

A simplified block diagram of the circuit board is shown in Figure
1-1. For a complete detailed description of circuit board
operation, see Section IV of this manual.

1.2 APPLICATION.

This circuit board provides the data conversion and processing
necessary for R8-232 vperipheral equipment to communicate with an
3-100 bus computer system. The AM-300 fulfills this function in the

‘ llpha Microsystems' Computer Systems or any other system with these
requirements.
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TRI-STATE BUS

ENABLE

* ASYNCHRONOUS/SYNCHRONOUS T@ANSMITTER/ RECEIVER

OUTPUT
— DATA
BUFFERS
CONTROL
~| pama Logic
BUFFERS MUX RGSTR
BAUD
-] Aegg‘scss RATE
; CONTROL
Figure 1-1.

BAUD

RATE
BLOCK

GEN,

BAUD
RATE
CLOCKS

ASTRO ¥ Re-232 LINE
CHAN 1 Rs;‘?‘:%éal;lNE '
ASTRO RS;ZETZREINE
CHAN 2 RS-cha\,lzRgNg
ASTRO R%ﬁﬁ%gNE
CHAN 3 RS;ZC?/%«:INE
ssreo P
CHAN 4 RS;%%IZRIS.INE
ASTRO RS 232 LINE
CHAN & RS;%?/ZRENE
ASTRO RS;%%;ENE
CHAN 6 RS;ZC?/%‘ IglNE

Six Port Serial I/0 Board Simplified Block Diagram
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SECTION II
OPERATING DATA

2.0 INTRODUCTION.

This section contains information on the use of the AM-300 Six Port
Serial I/0 Board. Capabilities, specifications, 'interface wiring,
set-up and checkout procedures are 'provided for the successful
integration of the board into the user's systemn.

2.1 CAPABILITIES AND SPECIFICATIONS.

This circuit board operates from the sﬁandard 3-100 bus structure
and provides RS8-232 interface capability for up to six separate
peripherals. Each of the six ports are individually programmable
and can be set at any of 16 selectable baud rates. The entire board
can generate mnultilevel interrupts wunder program control and can
operate in either synchronous or asynchronous modes. Detailed

specifications are listed in Table 2-1.

2.2 INTERFACE DESCRIPTION AND WIRING.
The AM-300 $Six Port Serial Input/Output circuit board provides
interface capability between the standard S-100 bus and peripheral

equipment requiring serial data and controls.

2.2.1 8-100 Bus Interface.

The AM-300 circuit ©board is fully S-100 bus compatible. The six
ports are addressed through the bus address lines and data lines as
described in Section III. The S-100 bus connections are made via the
bottom edge connector and are described in Table 2-2.

2.2.2 I/0 Port Interface.

The AM-BOO circuit board contains six programmble I/0 ports that are
compatible with most standard RS-232 interface peripherals. All six
ports are 1identical and connections are made via the three
connectors on the top edge of the circuit board..

DWM-00300-00 REV. AOO - 2~1




Table 2~1. AM-300 Specifications.

Parameter

Specifications

Peripheral I/0
ports

Six fully programmable

Operating Modes

Synchronous and Asynchronous

Baud Rates 16 selectable per I/0 port under software control.
Code¥* Baud Rate
D C 3B A
.0 0 0 © 50

O 0 0 1 750

0 0 1 © 110

0 0 1 1 134.5

0 1t 0 O 150

0O 1 0 1 200

0 1 1 O 300

c 1t 1 1 600

1t 0 0 O 1200

10 0 1 1800

1t 0 1 O 2400

10 1 1 3600

11 0 O 4800

11 0 1 7200

11 1 0 9600

1T 1 11 19,200

*See programming information Sec.III

Interface RS-232C for peripherals S-100 bus for CPU
Addressing Card and port addressed thru S-100 bus for CPU

Circuit Board

5.275" X 10.000" with 100 pin connector

DC Power Regmts

+7.5v @ 0.8A
+16v @ 0.1A
-16v @ O0.1A
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Table 2-2.

Alpha Micro Bus Interface Signals List

MNEMONIC - NAME - PIN NO.
+7.5V + 7.5vdc Power 1
+16V + 16vdc Power 2
VI8 Vectored Interrupt 8 3
VIO Vectored Interrupt O 4
VIl Vectored Interrupt 1 5
VI2 Vectored Interrupt 2 6
VT% Vectored Interrupt 3% 7
Vi4 Vectored Interrupt 4 8
VI5 Vectored Interrupt 5 9
VI6 Vectored Interrupt 6 10
VIT7 Vectored Interrupt 7 11
RTC “Real Time Clock, 50Hz or 60Hz 12
POWFAIL AC Power Failure Status 13
VIo Vectored Interrupt 9 14
A18 Address 18 15
A1é "Address 16 16
AT Address 17 17
STATDSB Status Disable 18
C/CDSB Command /Control Disable 19
GND 20

Ground

DWM-00300-00 REV. BOO

2-3




Table 2-2.(con't) Alpha Micro Bus Interface Signals List

MNEMONIC NAME PIN NO.
I0DIS I1/0 Disable 21
ADDDSEB Address Disable 22
DODSB Data Bus Disable 23
72 " Phase 2 Clock 24
STVAL Status and Address Valid 25
PHLDA DMA Request Acknowledge 26
PWAIT Processor Wait 27
N/U Not Used 28
A5 Address 5 29
A4 Address 4 30
A% Address 3 31
A5 Address 15 32
A2 Address 12 33
A9 Address 9 34
pourT 1/D1 Data Bus Bit 1 35
DOUT 0/DO Data Bus Bit O 36
A0 Address 10 37
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Table 2-2.(con't) Alpha Micro Bus Interface Signals List

MNEMONIC

DWM-00300-00 REV. BOO

NAME PIN NO.
DOUT 4/D4 Data Bus Bit 4 38
DOUT 5/D5 Data Bus Bit 5 39
DOUT 6/D6 Data Bus Bit 6 40
DIN 2/D10 Data Bus Bit 10 41
DIN %/D11 " Data Bus Bit 11 42
DIN 7/D15 Data Bus Bit 15 4%
SMI Bus Master OP Code Fetch 44
SOUT I/0 Output Cycle 45
SINP I/0 Input Cycle 46
SMEMR Memory Read Cycle 47
SHLTA HLT Acknowledge 48
PERR Parity Error Pulse 49
GND Ground 50
+7.5V +7.5vdc Power 51
=16V -16vdc Power 52
GND Ground 53
SLAVECIR Reset Signal To All I/0 Devices 54




Table 2-2.(con't) Alpha Micro Bus Interface Signals List

MNEMONIC 4 NAME PIN NO.
DMAO DMA Controller Arbitration 55
DMA1 Lines For Use With Standard | 56
DMA2 §-100 Bus DMA System 57
SXTRQ 16 Bit Cycle 58
A19 Addréss 19 59
N/U - Not Used 60
A20 Address 20 | 6
A21 Address 21 ' ' 62
A22 Address 22 ' 63
A23 Address 23 64
ADVAL Address Valid On Data Bus 65
WRDIS Write Disable 66
PHANTOM - ROM Memory Enable 67
N/U Not Used . 68
N/U Not Used | 69
Gnd o Ground 70
N/U Not Used 71
PRDY Processor Ready N 72
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Table 2-2.(con't) Alpha Micro Bus Interface Signals List

DWM-00300-00 REV. BOO

2=7

MNEMONIC NAME PIN NO.
N/U Not Used 73
PHOLD DMA Request T4
PRESET Preset 75
PSYNC Processor Sync, Start of Bus Cycle 76
PWR Write Strobe 77
PDBIN Data Bus Input Command 78
AO Address O 79
A Address 1 80
A2 Address 2 81
A6 Address 6 82
A7 Address 7 83
A8 Address 8 84
A3 Address 13 85
A4 Address 14 86
A1 Address 11 87
DOUT 2/D2 Data Bus Bit 2 88
DOUT 3/D3% Data Bus Bit 3 89
DOUT 7/D7 Data Bus Bit 7 90
DIN 4/D12 Data Bus Bit 7 91
DIN 5/D13 Data Bus Bit 13 92
DIN 6/D14 Data Bus Bit 14 93
DIN 1/D9 Data Bus Bit 9 94
DIN 0/D8 Data Bus Bit 8 95




Table 2-2.(con't) Alpha Micro Bus Interface Signals List

MNEMONIC NAME PIN NO.
SINTA Interrupt Acknowledge 96
SWO Bus Master Output 97
ERROR Meﬁory Error Interrupt Qé
BERR 'Bus Error 99
GND Ground 100
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Interface wiring is described in Table 2-3% and is in accordance with
EIA Specification R8S-232C. Cabling requirements and jumpers are
illustrated in Figure 2-1.

2.3 SETUP AND CHECKOUT.

When the AM-300 circuit board is received, it is ready for use. No
adjustment or calibration is required for operation. The hardware
requirements for use are described in this section and the software

requirements are described in Section III.

2.%.1 Wiring Connections.

First ensure that the proper power wiring is available and the
correct voltages are connected to the various pins as described in
paragraph 2.2. All 'power connections are made through the bottom
edge connector.

A1l functional connections are made to the S-100 bus through the
bottonm edge connector and connections to peripherals are through the

three connectors on the top edge of +the card, as described in
paragraph 2.2. Ensure that these connections are correct before

plugging the AM-300 circuit board into the system.

2.3.2 User Options.

Address Code. Before the AM-300 circuit board can be used in the
system, the card address must be set up to provide correct software
selection of I/0 ports. Five I/0 ports are required by the AM-300.
These I1/0 ports are defined in Section III. The I/0 port base
address 1is Jumper settable in blocks of eight. Figure 2-2
illustrates the procedure for setting this address.  Addressing of
the five ports on the circuit board are provided by codes on the
data lines as described in Section III.

Interrupt Lines. Each AM-300 board requires a separate véctored
interrupt. Figure 2-3 illustrates the procedure for setting up the

interrupt vector.
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AM-300

——— AM-30l CABLE ~———p

20t R
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DTR, D : 5:
70, ——[> 03!
| i
N ! !
o T o
0 ’ i i
p o> .
¢ | ]
# B i ‘x
| I x
o, —— 8 02!
f R ! !
! !
cTS | |
I ! !
@ l I I I
i {
DSRI ;020:
o7,
+5V ro
| 8
6
|
DTR2 ™05
I;
i
TXD2 :{)3
i
1A4 !
LN MISC l > o {
\&l/ H 2 | [
e)/f "7;/ |
F’ RTS, |
b
|
i
DC02 i
i
. ) ]
axo, <3 Loz
i
CTS;——) i
|
C] .
DSR | 20
: 2» IO
} t
07 |
L_.

RS-232 CABLE

RCVD LINE SIG. DETECT

TO TERMINAL
DSF\‘ TO TERMINAL

cTs TO TERMINAL

OUTPUT DATA
TO TERMINAL

TRANS DATA FROM
TERMINAL

DTR FROM TERMINAL "

SIG. GND

TO TERMINAL
DSR TO TERMINAL

CTS TO TERMINAL

OUTPUT DATA
TO TERMINAL

J2

TRANS DATA FROM
TERMINAL

DTR FROM TERMINAL

SIG.GND -

@ JUMPER OPTION ON REV. C AND LATER BOARDS ONLY,REV.A AND B BOARDS
ARE HARDWIRED TO “E” POSITION.

Figure 2-1. AM-300 Calling and Jumper Requirements

DWM-00300-00 REV. BOO

2-1%

RCVD LINE SIG DETECT




STANDARD I/0O BASE ADDRESS IS :F8 (SHOWN)
2ND AM-300 I/O BASE ADDRESS IS :E8
3RD AM-300 I/O BASE ADDRESS IS :D8

INSTALL HEADER

JUMPER TO GND INTO Z33
FOR n"(Q"
’ o1 16 +5V
JUMPER TO +5V o ©
. ' A3 o ~
FOR m© Y -
A5 o
A6 o
AT o (Board Rev A & B)
o8 9o ’

%

©e U30 °
u4 57 o 5 o
o co0d oo °
-]
n ©
o o,
. [-]
r- -
® :
| -]
J::nz‘r: o :

DARK SQUARES INDICATE~
SHORTING BLOCK POSITIONS
(ALL TO m1"3 SIDE)

Board Rev C And Later

Pigure 2-2. AM-300 I/0 Port Address Jumper Setting
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STANDARD VECTOR INTERRUPT IS LEVEL 3
2ND AM-300 VECTOR INTERRUPT IS LEVEL 6
3RD AM-300 VETOR INTERRUPT IS LEVEL 7

&

TO CHANGE FROM LEVEL 3

TO ANOTHER LEVEL, CUT ETCH ON COMPONENT
SIDE AS SHOWN AND JUMPER’PAD TO DESIRED
VECTORED INTERRUPT LEVEL.

(Board Rev A & B)

|

[

DARK SQUARE INDICATES STANDARD
SHORTING BLOCK POSITION (LEVEL 3). ;

TO ALTER VECTOR INTERRUPT LEVEL, SIMPLY
REPOSITION SHORTING BLOCK TO DESIRED LEVEL.

Board Rev C And Later
Figure 2-%. AM-300 Vector Interrupt Jumper Setting
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CTS Jumpering. (Rev C and later boards onl&). Each RS-23%2 channel
may be configured so that CTS is always asserted, or is controlled
externally by the peripheral to which itfis attached. Figure 2-4
illustrates these jumpers. Note: This canibe accomplished in the
external cabling or using the on-board short@ng blocks.
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° L4 o ° °
Vi7 @PINT ° 6%0 00 o o0 0 0 000

o c%co00 0

CTS JUMPERS, 6 PLACES
SHOWN BY DARK SQUARES IN THE
EXTERNAL POSITION (E).
INTERNAL POSITION (I) ALWAYS
ASSERTS CTS.

Figure 2-4. AM-300 CTS Jumper Options (Rev C and Later)
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SECTION III
PROGRAMMING

3.0 INTRODUCTION.

This section describes the programming requirements for the AM-3%00

circuit board. Input/Output port addressing, baud rate selection,
and interrupt programming are described for complete system
compatibility. Listings for the AM-300 interface driver are
contained in Figure 3-1.

3.1 I/0 PORT DEFINITIONS.

Five I/0 ports are required by the AM-300. These are summarized in
Tables I and II.

Note that the first four I/0 addresses are contained in the Western

Digital Corporation UC1671B ASTRO. See the data sheet on the chip
for a detalled explanation of the register contents.

In addition to the registers contained in the UC1671B, there are
three other functions that must be considered:
A. MUX Control Register
See Table II for description of control bits.

B. Baud Rate Programming

The baud rate for a given serial I/0 channel can be
programmed as follows:

1. Set up the MUX Control Register with bit 3 set to a "1"
and bits 0-2 set to address the appropriate channel.

i
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2. Write to port X0 with bits 0-3 used to select the
appropriate baud rate. The Western Digital Dual Baud
Rate Clock Generator (BR1941L) is utilized +to provide
the programmable baud rates. See the BR19411L spec
sheet for detailed baud rate codes.

Interrupt Programming

Interrupts can be enabled by setting bit 4 of the MUX
Control Register to a "1". Once set, any of the six
channels can generate an interrupt to the CPU. A single
line interrupt is wused for all channels. To determine
which channel has generated an interrupt, the following

sequence must be programmed.

1. After receiving the interrupt, set up the MUX Control
Register with bit 5 set on a "1" and bits 0-3 set to a
1" Ol' .

2. Read port XO. The AM-300 will return the address of
the channel that has generated the interrupt according
to the following format:

Bit 7 MSB

Bit 6

Bit 5 Interrupting

Bit 4 Channel Number

Bit 3 LSB

Bit 2 1 = Read Interrupt

O B

Write Interrupt

The channels have been prioritized such that I/0 channel 1
has the highest priority;aﬁd I/0 channel 6 has the lowest.
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RS-23%2 INTERFACE.

Three edge connectors are provided at the top of the AM-300 to allow
connection to RS8-232 compatible peripherals. Each connector
contains interface signals‘ for two I/O channels. The following
RS-232 signals are provided: '

1. BB Received Data

oo, ar -7 ’
£ 2. B Clear to Send g s bt bo plAT

A ~ Dx Deda Lo ptiadey
£, 3. 0C Data Set Ready @ﬁ‘%@& fute ©
ro= QT

€ 4. CF Carrier Detector

Oubputst P 1. CD Data Terminal Ready

2. 2. BA Transmitted Data

>
e
N

CA Request to Send
4. Misc Miscellaneous

Figure 2-1 illustrates the standard cable configuration.

P
sy j’ :’«Gfi &2,

Y g
CT 5 ae ackss
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AMG00. A

w300 [10,2] MACRO ASSEMBLY LISTING PAGE 001

.
¥
-
]
.
1
.
b
s
¥
.
?
s
?
[
?
.
?
.
3
.
*
a
¥

H
AM-300 TERMINAL INTERFACE DRIVER P
H

Copyright (C) 1977, 1978, 1979 - Alpha Microsystems. Irvine CA 92174
Edit History:

25 Ausust 79.  Shift BITs into left half to be AM-100/T comratibie.

$THE FOLLOWING TWO EQUATES DEFINE THE BOARD ADDRESS AND INTERRPUT LEVEL

STHEY NUST BE CHANGED TO RUN THIS DRIVER AS A SECOND AM-300 HANDLER

L T VECTOR JNPER ON THE AH-100 CPU MUST ALSO BE MIRED IN
Y AHX-177770 "y tBOARD ADDRESS

\} " INTERRUPT VECTOR LEVEL

DEFINE PORTJ PORT

OFFSET  OUTPORT
WRD 0O
OFFSET  IN‘PORT
WORD O
ENDM
S REHHHHEEEHHE
1 A3 %
§ ]
$ TERMINAL DRIVER COMMUNICATIONS ARER
AB:  BR CHROUT CHARACTER OUTPUT ROUTINE
BR INIT $ INITIALIZE ROUTINE
$ERREHHE R
¥ INIT ¥
HEHH

$INITIALIZE THE AM-300 PORT
$R1 MUST CONTAIN THE BAUD RATE CODE (0-17)

000004 156503 000004 INIT: MOVB  4(RD).R3 3PICK UP THE INTERFACE ADDRESS

000010 004307 ADDI  10,R3 SMAKE INTO BAUD RATE CONTROL COMMAND
000012 130337 177774 HOVB  R3,esAri+4 3 AND SET INTO MUX REGISTER

000016 150137 177710 MOVB  RI.esaMX $SET BAUD RATE INTO RATE GENERATOR
000022 004347 BICI  10.R3 $STRIP OFF THE BAUD RATE CONTROL BIT
000024 150337 177774 MOVB  R3,8AMIH4 ? AND SELECT THE ASTRO

000030 152737 000011 177771 MOVB  #11,88AMY+1 $INITIALIZE THE ASTRO

000036 152737 000205 177770 MOVB #2035, 83AMX

$STORE THE TERMINAL DEFINITION ADDRESS IN THE INPUT AND OUTPUT ROUTINES

000044 071167 000206 ~ LEA R1, IN1-12. $SET BASE INDEX

000050 004113 ADDI  12.sR1 $ADVARCE TO CORRECT ROUTINE PAIR
000052 073302 S0B R3:.-2 _

000054 130561 000002 MOV RS: 2(R1) $STORE THE TERMINAL DEFINITION ADDRESS

Figure 3-1. AM-300 Terminal Interface Driver (SH 1 of 3)
DWM-00300-00 REV. BOO 3=6




AM300 [10,2]

000060

000064
000070
000074
000076
000100
000102
000110

000112
000114
000120
000122
000126
000134
000136

000140
000142
000130
000154
000156
000164
000170
000172
000174
000176
000200
000202
000212
000222
000232
000242
000252
000262
000270

130561

071167
133704
004407
020401
130114
152737
000037

131305
136503
004317
150337
152737
000062
000037

000012
132767
106327
001442
152737
153701
006701
000070
000066
000064

000062

000076
000102
000106
000112
000116
000122
152737
000011

000010

000050

000020

177774
000207

000020
000020

177770

000000

000000

000020

Pigure 3-1.
- DWM-00300-00 REV. BOO

177774

77770

000002

177774

000070

000074
000100
000104
000110

177774

MACRO ASSEMBLY LISTING PAGE 002

HoV RS 10(R1)

-3INITIALIZE THE INTERRUPT VECTOR

LEA R INTRPT 1 INDEX THE INTERRUPT ROUTINE

MoV 8850, R4 $INDEX THE INTERRUPT VECTOR TABLE BASE
ADDI  16-C2%AMV>,R4  $BUMP TO CORRECT VECTOR ENTRY
SUB R4-R1 : $MAKE ENTRY ADDRESS INTO AN OFFSET
v Ri,€R4 $STORE INTERRUPT ROUTINE OFFSET IN TABLE
HOVB 320, e8MMi+4 $ENABLE AM300 INTERRUPTS

INX: . RIN N ,

§ B R

¥ CHROUT ¥

SRR

$OUTPUT CHARACTER INITIATION ROUTINE
IENABLE THE ASTRO TRANSMITTER WHICH GENERATES AN INITIAL INTERRUPT

CHROUT: MOV €R3,R5 $SET TERMINAL DEFINITION INDEX
MOVB  4(RS5).R3 $8ET ASTRO ADDRESS
ADDI  20.R3
MOVE  R3.@8AMA+H $SELECT ASTRO
HOVB  #207,08AMX $ENABLE TRANSMITTER
Lcc 2 $SET V-BIT TO DEQUEUE THE CLOCK ENTRY
RN

MR

s#  INIRPT 3

S EHHHHHHE H -

s INTERRUPT HANDLER FOR MULTIPLEXED BOARD INTERRUPTS

INTRPT: SAVE $SAVE REGISTERS

MOV #20, INLP+2 $RESET THE INTERRUPT LOOP COUNT
INP: DECB #20 - - ;DECREMENT THE INTERRUPT LOOP COUNTER

BEQ INTX i AND ALLOW CLOCK IF 20 SEQUENTIAL LOOPS

MOVE  #40.88AM(+4 $READ AM-300 INTERRUPTS

MOVB  emMK.RL

T R $DIRECTED JUMP ON DEVICE CODE + 1/0 FLAG

OFFSET 'INTX

OFFSET INTX

OFFSET  INTX

OFFSET  INTX

PORTJ

PORTY

PORTJ

PORTY

PORTJ

PORTY
INTX:  MOVB 820, 83AMX+4 $ENABLE AM300 INTERRUPTS

RRTT

L= A B TV N

M

¥ PORTIO ¥

$ERHEHH R RS

SROUTINES FOR HANDLING THE INPUT AND OUTPUT INTERRUPTS FROM EACH PORT

$THIS IS A BRUTE FORCE METHOD DUPLICATING THE CODE 6 TIMES FOR SPEED PURPOSES
DEFINE PORTIO PX -
INPX: MOV #0,RD

$SET TERMINAL DEFINITION ADDRESS

AM-3C0 Terminal Interface Driver (SH 2 of 3)

327




A0 [10,2]

000272
000306
000322
000336
000352
000356

000402
000410
000414
000420
000422
000426
000430

132705
132705
132705
132705
132705
132705

156337
153701
122701
001404
153701
000127
000647

123727
001243
122701
001640
152737

156537
123727
001405
000130
005201
100006
042715
152737
000614
150137
000611

177772
000002

177773

177770

000100 .

000207

177772

000200
000205

{7773

Pigure 3-1.

000441
000433
000425
000417
000411
000403

177774

001000

177770

177714

17

MACRO ASSEMBLY LISTING

PRGE 003

3SET TERMINAL DEFINITION ADDRESS

1THE FOLLOWING MACRO CALLS SET UP THE ABOVE ROUTINES FOR THE SIX AM300 PORTS

$SELECT THE PORT

SREAD THE STATUS REGISTER
$CHECK FOR INPUT CHARACTER READY
i BUT SKIP TO OTHER IF NOT SO
tREAD THE ASTRO DATA REGISTER
G0 PROCESS THE CHARACTER

1BYPASS IF TRANSHITTER IS ENABLED
$CHECK DATRSET READY

SENABLE THE ASTRO TRANSMITTER

$SELECT THE PORT

sCHECK FOR DATA SET BUSY

3 AND GO TO FULL NELSON IF SO
3GET NEXT QUTPUT CHARACTER

 $DATA AVAILABLE?

3 YES |
SCLEAR THE OIP FLAG |
iDISABLE THE ASTRO TRANSMITTER FOR THIS PORT

$SEND CHARACTER TO ASTRO DATA REGISTER

R INR
QUT'PX: MOV 40.RS
R OUTPR
ENDM
PORTIO 1
PORTIO 2
PORTIO 3
PORTIO 4
PORTIO 5
PORTIO &
s INPUT CHARACTER PROCESSING
INR: MOV 4(RS).e4mMX+4
MOVB  eaAMXi2.RI
BIT  #2.R1
BEG  INI
MVE  @RAMX+3.RI
TRHICP
B INP
sFALSE INPUT INTERRUPT - CHECK FOR DSR INTERRUPT
IFI:  BIT  GHAMK.42.8,
BE INP
BIT  #00.R!
BEQ  INP
MOVB  $207, 880X
R INP
SOUTPUT CHARACTER PROCESSING
QUTPR: MOVB  A(RS),E4AMX+4
BIT  eamM(+2,#1008.
BER  OPRD
TRHOCP
ST R
BPL  OPRG
BIC  #200,8R5
OPRD: MOVB  4205,@3AMX
R INP
OPRG: MOVB  RI.@8AMX+3
R INP
N

AM-300 Terminal Interface Driver (SH 3 of 3)
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SECTION IV
FUNCTIONAL THEORY OF OPERATION

4.0 INTRODUCTION.

The AM-300 I/0 interface board contains integrated circult elements
for the necessary data processing for +the performance of the
functions as described in Sections I, II and III of this manual.
This chapter describes the functional theory of operation of the

circuit %board and also provides information for each of the
integrated circuit elements.

4.1 CIRCUIT BOARD OPERATION.

This circuit ©board provides six programmable I/0 ports that
interface with the system 8-100 bus and RS8S-2%2 type peripherals.
The functional block diagram is shown in Figure 4-1 and the circuit
‘board schematic 1is contained in Section VI of this manual. Table

4-1 contains a list of the signals used in this circuit board with a
definition of their functions.

4.1.1 Addressing.
Address data is received from the S-100 bus on lines AO-A7 and the
data lines DOO-DO3.

The circuit board address (A3-A7) 1lines provide one input to
comparator Z%4. The other comparator input comes from the board
address jumpers. The address code from jumpers on an address block
permit user selection of the circuit board address in an eight port
block. The address coding Jumper wires are connected to either
ground or +5V to generate the selected address. Signal ADRE

(Address ZEnable) goes true when the input address compares with the
address of the card.

DWM~-00300-00 REV. AOO 4-1




TACK,
by
____))_..._
DRIVERS [ 33
by >
ouTPUT o ;
DALO-DAL7 BUS (TRI- ASTRO
SUTPUT. — L7 DATA (TRI-STATE) hsTRO
BUFFERS ‘i
- BAUD RATE 3 >—
BRPLS, FREQ 1 — RECEIVERS ;:
| Yo— (" BRPLS <
2 BAUD >
TYP, - RATE =
cLOCK IACK,
_ GEN BAUD RATE
BEDOUT FREQ 2 >
] -
DRIVER
S h—sr—
, —3>—
ASTRO
CHAN 2
INPUT DATA 5.0688 MHZ :
SUFFERS CLOCK GEN ; >
: == RECEIVERS 22
INPUT 01 BO1 cs { —3>—
DATA 07 PO e d N ] O
— e e p—
P R TACK, :
TYP. ¢ PWR >K3
— BPWR -
BUFFERS | —
RESET R DRIVERS ¢
BEDIN =< ’ -
: DBIN ; -
] ASTRO
_ PSYNC CHAN 3
€ BRPLS BAUD RATE —>>—
, PDBIN 3 FREQ3 RECEIVERS [ 20—
TACK fBF”’LS‘; — —> >
1 BAUD &8 :
ADDRESS _ 2 RATE IACK
A3 — A7 ADDRESS ADRE s CLOCK Ka
—< COMPARATOR CONTROL GEN BAUD RATE
LOGIC N PRDY FREQ 4 —>—
DRIVERS >?
— F—>—
ADDRESS BPWR BE S
HEADER
INTP N
— : — >—
= ; RECEIVERS
MRSTR : —>>—
IACK 3
, ADDRESS A0 — A2 J Kg
ADDRESS —— >
MUX — —
Ua0 DRIVERS
ASTRO
J CHAN B
BAUD RATE >
FREQ 5 S
- RECEIVERS >
[ | INTP BE BAUD = e e
RATE
BRS N clock IACK
DALO— BAUD 1 v E—— GEN BAUD RATE
DALS MBIT 0-2 RATE BF"’LS6 ) BRPLS6 FREQ 6 SR
v DECODER L
MUX DRIVERS
REGISTER BPWR >
: ~.+>_
e} Yo ASTRO
A — CHAN &
‘ E | —» 5100 cs e
INTERRUPT RECEIVERS
INTERRUPT LOGIC 4 5 wreRRUeTS >
JUMPER —r— >
JU S—

Figure 4-1. AM-300 I/0 Circuit Board

Functional Block Diagram
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The address must be loaded into the MUX register with signal ' BRS=0.
This is accomplished by addressing the card with address lines A3-A7
and setting A2=1. Data lines DALO-DAL2 contain the port address and
are loaded into the MUX register by clock input MRSTR generated from
A2 and BEDOUT.  This address then becomes MBIT ~-MBIT applied to
tri-state buffer U40 to DAL3-DALS for addressing the ASTRO modules.
Address lines A0 and A1 +then contain information to control the
ASTRO registers as described in paragraph 4.1.4.

4.1.2 Baud Rate Programming.

The Baud Rate clock can be programmed for any one of 16 frequencies
as shown in Table 4-2. Two instructions are required; the first to
address the I/0 port to be programmed and the second to set the baud
rate.

The first input sets Bit 3 of the input to a 1. | This sets DAL3,
which is inverted 1in 239 and sets DAL3 into the MUX Registér by
MRSTR from the addressing control logic. The D flip-flops in the
MUX register store DAL3 setting BRS to a 1 enabling the Baud Rate
Loading Decoder Z20. At the same time bits O-2 contain the address
of the 1I/0 port to be programmed. This is set on DALO-DAL3 and is
also stored in the MUX register as MBIT -MBIT .

When the Baud Rate Loading decoder is ehabled; one of its outputs BR
-BR enables the selected clock generator.

The second input sets bits 0-3 with the selected baud rate code.
This data is applied to DALO-DAL3, is inverted on 239, and enters
the selected baud rate clock generator. The clock generator output

on either pin 3 or 17 corresponds to the frequency of the input
code. ‘
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4.1.3 Interrupts.

Interrupt capability can be enabled so that any of the six channels
can generate an interrupt to the CPU. A single line interrupt is
used, jumpered to any of the user selected interrupt lines PINT or
VIO-VIT. Interrupt capability is enabled by setting bit 4 of the
MUX control register to a 1. This is stored in the D flip-flop as
INTE (Interrupt Enable) which enables the interrupt output lines.

When the interrupf is received by thé'CPU, bit 5 is set to a 1 and
bits 0-3 set to 0. This data is stored in the D flip~-flops as INTP
(Read Interrupt), MUX control bits MBITO-MBIT2 and BRS (Baud Rate
Select). Since the Chip Select flip-flop is set, CS is low enabling
all six ASTRO channels. INTP and-CS are anded generating Interrupt
Acknowledge IACK, +to I/0 channel 1. The channels are then polled,
one at a time beginning with  channel 1, which has the highest
priority. If channel 1 does not have an interrupt, ASTRO number 1
generates a low signal (IACK ) to ASTRO number 2 and on down the
line. - The first interrupting channel in the chain places its ID

-code on bit -positions DAL3-DAL7, and bit 2 is set to a logical 1 for
a.read interrupt and to-a logical O for-a write interrupt. The next

polling cycle resets the interrupt condition.

4.1.4 Data I/0.

All data, control, and status words are transferred over the Data
Address Lines DALO—DAL?. Data from the peripheral to the CPU passes
through the DIN port on U36 and data from the CPU to the peripheral
passes through the DOUT port on U37. All input/output +terminology
is referenced to the CPU so that a read or input takes data from the
ASTRO and places it on-the DAL .lines, while a write or output places
data from the DAL lines into the ASTRO.
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A read operation is initiated when the CPU places an address on. the
address lines. When the circuit board is addressed and PSYNC is
b~true, CS goes low and the six'ASTRO modules compare the address in
bits -3-7 on the DAL lines with their own address and become selected
on a match condition. Bits AO and A1 of the address are -used %o
select ASTRO registers to read from as follows:

Bits 1&Oﬁ Selected Register

00 Controleegister 1
01 Control Register 2
10 Status Register

11 Receiver Holding Register

When the Read Enable line (DBIN) to pin 39 is set to a low condition

by +the CPU, the ASTRO gates the contents of the addressed register
onto the DAL. The read operation terminates and the device becomes

unselected when both CS and DBIN return to a logic high.'iBit 0 must
be a logic O in read or write operations. '

A write operation is initiated when the CPU places an address on the
address lines. When the circuit board is addressed and PSYNC is
true, CS goes low and the six astro modules compare the address in-
bits 3-7 on the DAL lines with their own address and become selected
on -a match condition. Bits AO-A2 of the address are used to select
ASTRO registers to be written into as shown on the next page.
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Bits 2-0 Selected Register

000 ' Confrol Register 1

001 Control Register 2
010 SYN and DLE Register
011 - Transmitter Holding Register

100 - MUX Control Register (U28)

a

When the Write Enable line (BPWR) to pin 4 of the ASTRO is set to a
low condition by the CPU, the ASTRO gates the data from the DAL into
the addressed register. . If data is written into the transmitter

holding register, the THRE status bit is cleared to a logical O.

- The 010 address loads both the SYN and DLE registers. After writing
into the SYN register, the device is conditioned to write into the
DLE if followed by another write pulse with the 010 address. Any

intervening read or write operation with other addresses resets this
condition such that the next 010 addresses the SYN register.

4.2 CIRCUIT MODULE DESCRIPTION.

This section describes the operation of +the individual circuit
packages (DIPS) contained on the AM-300 circuit board. Most of the
data processing is handled by the Dual Baud Rate clock and the
Asynchronous/Synchronous Receiver/Transmitter modules so these are
described in detailwﬁ The'contrdlflogi¢‘and' interface modules are

also described withilogic and connection diagrams for each one.
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- 4.2.1 Baud Rate Clock (U111, U19, U27).

The Baud Rate clock consists of a Western Digifai BR1941L DIP with
an external crystal generated clock with a frequency of 5,0688 MHz.

The crystal oscillator wutilizes a Voltage controlled oscillator
(U41) with an external crystal. This oscillator runs continuously
supplying the necessary clock frequency for +the Baud jRate clock
module. ﬁ » L

.The Baud Rate clock médﬁle generates any one of 16 selééted clock
rates determined by the input code. Each DIP contains two complete
‘clock generators to supply two receiver/transmitter modules. A

block diagram is shown in Figure 4-3 and pin connections are shown
in Figure 4-2.

The output runs at a frequency selected by the address inputs
according. to Table 4-2. - »

TABLE 4-2. Clock Generator Ouﬁput Ffequencies'

Transmit/Receive : Theorstica! Actual
Address Baud | Frequency | Frequency | Percent g;% !
ddress .
D|IC| B}A | Rate 16X Clock - | 16x Clock | Error % Divisor
0|]0J0f0 {50 0.8 KHz 0.8 KHz — 50/50
0l0} 01 {75 1.2 1.2 - 50/50 -] 4224
0jo0f{1j0 7§10 “1.76 1.76 — 50/50 2880
0jo0| 111 ] 1345 2.152 2.1523 0.016 50/50 2355
o|1i0]0] 150 24 24 - 50150 212
0|tjo]1 300 48 4.8 - 50/50 1
0|t]1§{0 | 600 9.6 9.6 - 50/50 528
o111 1200 19.2 19.2 —— 50/50
110100 | 1800 288 28.8 — 50/50 176
1101011 {2000 32.0 32.081 0.253 50/50 158
110§ 1]0 | 2400 38.4 38.4 — 50/50 132
1103111 } 3600 57.6 57.6 -— 50/50 88
111]0}0 | 4800 76.8 76.83 -— 50/50 66
t1110})1 {7200 15,2 15.2 — 50/50 44
1111110 | 9600 153.6 153.6 - 48/52
111111 19,200 307.2 316.8 3.125 50/50 16
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Pin Connections

XTAL/EXT 1

+5v

STR

+12v

XTAL/EXT 2

FPigure 4-2. Baud Rate Clock Connections

Block Diagram

)
o "I erecuency [
— L FREQUENCY
bt Al DECODE ! SELECT
Tc—a 7 | ¢ AND ! ROM
T c L CONTROL | |
M .
sT— 8 F-- -
XTAL/
)
EXT 1 :
OSCILLATOR DIVIDER  |—emFT
XTAL/
EXT2 >
DIVIDER | mefR
STR ——j ______
D
A " T rrecuency [
¢ i FR NCY
Re —at L 10 | Toecooe | | fgRteer
RC ——| 1 ! AND : ROM
RD ¢ | CONTROL | ' *

Figure 4-3. Baud Rate Clock Block Diagram
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4.2.2 Asynchronous/Synchronous Receiver/Transmitter (ASTRO) (u7,
U8, U15, U16, U23, U24). '

The ASTRO is a device that interfaces a serial data communications
channel to the parallel digital system. Each ASTRO module handles
one full-duplex (receiving and transmitting) channel with either
synchronous or asynchronous systems. Its operation is programmed by
the processor via the data bus (DALO-DAL7) and all data transfers
are accomplished over the bus lines.

4.2.2.1 Organization.

The ASTRO pin connections are shown in Figure 4-4 and +the Dblock
diagram is shown 1in Figure 4-5. .= The primary sections include
receiver, transmitter, control, and bus interface. Input and output
signals are described in Table 4.3.

ReceivervRegister. This 8-bit shift register inputs the received
data at a clock rate determined by +the Control Register. The
incoming data is assembled to the selected character length and then

transferred to the Receiver Holding Register with 1logic zeros
filling out any unused high-order bit positions. -

Receiver Holding Register. This 8-bit parallel buffer register
presents assembled receiver characters to the DAL bus lines when
requested through a Read operation.

Comparator. The 8-bit comparator is used in the Synchronous mode to
compare the assembled contents of the Receiver Register and the SYN
register or DLE register. A match between the registers sets up
stripping of the received character, when programmed, by preventing
the data from being loaded into the Receiver Holding Register. A
bit in the Status Register is set when stripping is performed. The
comparator output also enables character synchronizatidn of +the
Receiver on two successive matches with the SYN register.
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