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FUNNING MORE THAN ONE AM-300 T/0 CONTROLLER

The AM—200 Zerial I/0 Controlier in an &M-100 svyatem is
arcslicable to Aleha Microsvwstems” AM-300 Rev.A%B and is fairly
straishtforward., But.it is important that each ster be followed
exactty in arder for the erocedure to work eroreriv.

The hardware and software rpoertions will be covered serarately
with exwamples given in each area.

HARDWARE CHANGES

Twe hardware items must be chanwed. First the baard 1/0 address

must be changed, gnd seconds the board interruet level must be

changed,
Suasested 1/0 Interrust
Address Level
lat AM-300 board F2{narmal) ]
Znd AM-200 board E& &
S2rd AM-300 board e 7

The suszsested interrupt levels are onltyw a suide. The interruet

Tevel wou yse must not he uysed by any ather board on the svstem
If vou have an AM-100 based svatem. be sure to enable the same
interruet level on the AM-100 board.

Az an examele, a second AM-200 board will be zet up using /0
address ES and interrurt level 4. See Figure 1 below. On the
AM-Z00 boards Find the ADDRESS MEADER and the INTERRUFPT Tines.

1 1 r [ ]
! ASTRO CHe ! ! ASTRO CHE !
e U !
T v ;
! ASTRO CHS | ! ASRTO CHE !
1 ] 1 1
B o ms s e s V. B S e W ke 13 F o tmm trrm vean e s St o v s e ¥
; ' b ;
' ASRTO CHA ! ! ASTRO CHE !
1) ] i 1

——— e e e b e e S B b A A B SR

! 123 ADDRESS HMEADER
INTERRLUIPTS }

y H
__________ FHEEREEEE

[ A A A A
T4t YTy

.
A

Pt [ T B | 1 11
LI A ¥ T F 1 H 1t

-

1L s £t r P2 [ | 1 11 )
200 T T A A T 4 [0 3 3 [ 1 H

- FIGURE 1 AM-300 BOARD




T

Firm 1

FaGE 2

]

The address header is normally set ye far address FE, This header
wiltl be changed te ES, Figure 2 shows the address header and the
pin identification. Pins 2 thee 7 are the address lines &2 thru
A7, Fin 14 is + 59 valts and rin 8 is ground. The address linmes are
tied to +5 valts to make the address lines "1" level or to aroynd for
a "O" lewvel.

ke rarm e e Tries L s T e e T v -

! : An address of FE will have &3.A7A4.85. A4
HEE +5V# and A7 Jumpered to +3 volts,.
3 # 1 An address of ER will have &2.65.08646 and
i H &7 Jumpered to +5 volts and 84 Jumpered
VA3 # i to sraund.
1 1
¥ H
1 #A4 # An address af I will have A3 A&4,84 and
H ! &7 Jumpered to +5 volte and A% dumpered
} H#OD + ! tn around.
] 1
b #Ak #
) 1
b ORATY #
1] [3
P RGRD #
] 3

FIGLRE 2
ADDRESE HEADER

AfFter the address has been chansed to E2. the interruet level
must be chansed to "&Y For this sxamele, See Fisure 3 for interrust
identification, )

! LN W I HE & L

H PR | P30 Vo3l PEE

1 ¥ ) H ] ) ] 3 F

] ¥ ] L ] L L 1 ]

1 [ ] 1 H t L] 1 1

1 [ [ [ P | J e — | H ]

] [ [)

L] ¥ ]

: Common tie point---————24 L

IR K R N )
1 3 1 T 1] 1 r H I 1 1 H 1 ] t ¥ 1 1 t ] 1 H H 1 H 1
1 [} ¥ L] ] 1 % 3 \ 1 1 L] L L ¥ L] L] L] L] ] 1 t L] 1 1 1]
] 1 ] 13 1 ] ) i ¥ ] ¥ 1 ¥ 1 H 1 ] 1 L 3 [} 1 1 9 1 E
1 ] [ ) ¥ ¥ ¥ ¥ ¥ 3 1 H 1 L H ? ¥ T L 1 1 1 H H H H
+
]

O 1 22454
&

interrupt Tevel

FIGURE 2 AM-200 BOARD (Lower left corner)

Ton change the interruept, tevel the Jumper (folil gtch aon alder
boards) must be instalied Ffrom the common tie eoint to the correct
interruet ead. In this examele to the pad Tabeled "VI Av.

Noted The interrupts are labeled on the heard. The labelina mav
Toek Tike "V10 fo V17", Should be “"WIO to VIT". :
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SOFTHARE CHANGES

Mow: a mew dAriver must he gsenerated for the second AM-300
board. The source +For the AM-300 driver is 1ocated in PPN L1421,
File "AMI0CO.MAT", Copy this file to "AMIO].MACY. Usins the
PUUEY ar "EDIT" program change two lines in the AMIOL.MALD fFile., In
the hesinning of the File are the twn lTimes which must bhe chansed
to redltect the hardware chanoes.

The Firstsy Find the line that reads:
AMY=177770 s BOARD ADDRESS

I+ the beard address has been chansed to "E&" oan the headers
chanwe this line to reads

AMX=177750 s BOARD ADDRESS

I+ the hoard address has been changsed to "DE" on the headers
chanme this linse to reads

AMY=177730  BOARD ADDRESS

Maotes The octal address is calculated by addine the address of
the beard ta 177400 nctal.

Seconds; find the line that reads:
AMY =13 3 INTERRLUFT VECTOR LEVEL

Change this lineg ta reflect the same interruupt lTevel that was
sat up an the board., For interruyet level "4" this Tine sheuld
reacs

AMY=4 § INTERRUPT VECTOR LEVEL

After the two chanmes have been made. the file must now be
reassemhled using the MACRD erogcam. To MACRD the rroasrams tyee
the followinos

MACRD AMIOL.MAT [RETIRN]

The MACRD sraoaram will senerate two new Files in PPN 10.2. Theaw
ares
AM301 . OB
AMZ0L . FREG

Erase the AMIOL. ORI Files it is not needed., The AMIOL.FRG file
must be repamed to AMIOL.IDY and transferred to area 1:6 on the
gvetem disk where the drivers must reside.




PAGE 4

When assiening terminals to the second AM-300 throaush the
TRMIDEF statement in the SYSTEM,IMI +ile. use the AMIGLILIDV in
the same manner as the AM3I00.I0V. AM3I0L1 must bhe seecified For
the interface driver rather than AMI00 in oarder Ffor the zvstem to
recoenize the correct driver.

Test the driver by creatine a TEZT.INT and then FONTSET the
svatem using 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 211 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 pericd is
filled with the combination DLE-SYN pair of characters rather than a
single SYN character. 1In addition the ASTRO may be programmed to
force a single DLE character prior to any data character
transmission while in the transmitter transparent mecde.

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

Write operatiocn. Thies 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 transferrlng data and control words, the DAL lines also
transfer 1nformatlon related +to addressing of the device, reading
and writing requests, and interrupting information.

4.2.2.2 Asynchronous Mode Operation.

Praming of asynchronous characters is provided by a Start bit (logic
1ow) at the beginning of a character and a Stop bit (logic high) at
the end of a cﬁaracter. 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

‘are stripped off while assembling the serial input into a paraliel
character. -

The character assembly is completed by the reception of the 3top bit
after reception of the last character blt If this bit is a logic
hlgh the character is 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 Receiver
agsumes this bit to the Start bit of the next character. .CharaCter
_gssembly continues from this p01nt if the input is still a logic low
when sampled.at the theoretlcal ¢center of the assumed Start bit. As
long as the Receive input 1is spa01ng, all gzerc characters are
- assembled and error flags and data recelved 1nterrupts are generated
so .that line . breaks can be determined. After a character of all
zeros is assembled alcng with a zero in-the Stop bit location, the
first recelved loglc high 1is determlned as a Stop bit and this
E'Qresets the Recelver circuit to a Ready state for assembly of the
next charagter ‘ o

e
o
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In +the Asynchronous mode the character transmission occurs when
information contaeined 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 in the
Trensmitter Register. Otherwise, the Mark {logic high) condition is
continually transmitted wuntil +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 SBtop
bit‘length to allow trénsmission 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 bit

period for a 1.5-, or 2-8top bit selection, if the next character is
ready in the Transmitter Holding Register.

4,2.2.% Synchronous Mode Operation.

Framing of characters is carried out by a special Synchronization
Character Code (SYN) transmitted at the ©beginning of a block of
characters. The Receivef, when enabled, searches for two continuous
characters matching thé‘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 charaéter, 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 SYHN
character is present, the Receiver enters the Synchronization mode
until the Receiver Enable Bit is turned off. If a second successive
8YN character is not fcund, the Receiver reverts back to the Search

mode. . ;g,
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In the Synchronous mode &a continuous stream of characters is
transmitted once the Transmititer isg enabled. If the Transmitter
Holding Register is not loaded at the time the Transmitter Register
has completed +transmission of a character, this idle time ﬁill be
filled by a transmission of +the character contained in thé SYN
register in the Non-transparent mode, or the characters contained in
the DLE and SYN registers respectively while in the Transport mode
of cperation.

4.2.2.4 Detailed Operatioh. : . .

Receiver. The Receiver Data input is clockeé into the Receiver
Register by a 1X Receiver Clock from a modem Data Set, or by a local
52X 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 cloeck 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 Pats Start bit and defines, through clock counts,

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

" In fhe ~Synchronous mbde the Sampling Clock 1is  phased to all
mark-to-space transitions of the Received Data inputs when using 32X
clock. Each transition of the data causes an incremental correction
of the Sampling Clock bj 1/%2nd 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 & logic high, while the
Receiver is disabled. |

When the complete character has been shifted into the Receivef
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 Error, and Data Received) are updated in
" . the Status  Register and the Data Received interrupt is activated.
Parity Error is set, if encounterég while the Receiver rarity check
‘i‘s enabled in the Control Registei‘m.
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Overrun Error is set if the Data Received status bit is not cleared
through a Read operaticn 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 1ts status flags.aré saved. |

The characters assembled in +the Receiver Register that match the
contents of the SYN or PLE register are not loaded into 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 bites are set with the next non SYK or DIE 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 whlle in thls mode.

Transmitter. Information is transferred to the Transmitter Holding
Regicter by a Write operation. Information can be loaded into this
register at any time, even when the Transmitter is not enabled.
Transmiséidn of data is initiated only when the Regquest to Send Dbit
is _Set to a logic one in the Control Register and the Clear To Send
input 1s a logic low. Informatlon is normally transferred from the
Transmitter Holdlng Reglster to the Transmltter Register when ‘the
latter has completed +transmission of =&  character. = However,
information in the DLE register mnay be transferred prior to the
information contained in the Transmitter Holding Register 1if the
Force DLE signal condition is enabled (bits 5 = Force DILE and 6 =

Transparent of Control Regisier 1 set to a logic one). The control

bit CR15 must be set prior to loading of a new character in the
Transmitter Holding Register to insure foreing the DLE charactef

prior %o transm18310n of the data character
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The Transmitter Register output passes +through a flip-fiop which
delays the_output by the one clock period. When:using the'1X clock
generated by the Moden Data Set, the output data changes state on
.the negati?e ¢lock transition and the delay is one bit period. When
using a local 32X clock the transmitter section selects one of the
four selected rate inputs and divides the clock down +to the baud
rate. o '

This clock is phased to the Transmitter Holding'ﬁegister empty flag-
such that transmission of characters occurs within two cleck times
of the loading 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 =& 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 Synchronous 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 ASBTRO is disabled. As soon as the CTS
goes high, the transmitted data output will go high.

WVhen the Transmit parity is enabled, the selected 0dd or even parity
bit is inserted intc 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 bits without parity. Pa;i%y cannot be enzbled in the
Synchronous Transparency mode. 4 :
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Pigure 4-6. Control Register 1

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

conditions of the ASTRO c¢hip. The Contrecl Register contents are

shown in Pigures 4-6 and 4-7.

Contrel Register 1. This is an 8-bit controcl register +that holds

device programming signals.

Bit 7. A logic O configures the ASTRC into an Internal Data and
Control Loop moée and disables +the Ring interrupt. In this

diagnostic mode the following loops are connected internally:

a. The Transmit Data is connected to the Receive Data with the
7D pin held in a Mark condition and the input to the RD'pin

disregarded.

b. With a 1X clock selected; the Transmitter clock also

becomes the Receive Clock.

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

the Data Set Ready ' (DSR) input, with the DTR output pin
held in an Off condition (logiec high), and the DSR input
pin is disregarded. g ' - " - '
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d. The Reguest +to Send Control bit is connected %o the Clear
To Send (CTS) and Carrier Detector inputs, with +the RTS
output pin held in an Off condition {logic high), and the
CTS and Carrier Detector input pins are disregarded.

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

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

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

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

“will be filled by DLE-3YH 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 Asynchronocus 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,

'ASecondary 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
Eche mnmode 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 methed of echecing does not present any abnormal restrictions
on the transmit speed of the terminal. Only the first character of
a Bresk condition of 211 zeros (null character) is echoed when a
Line  Break condition 1is detected. For all' subsequent null
characters, with logic zero Btop 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 tc 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 DIE register contents

to be transferred to the Receiver Holding Register; also, parity

checking is disabled.

When sthe Receivef'is not enabled this hit 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 pit also causes the Receiver timing 4o synchronize " on:

mark-to-space transitions.

Bit 3. In the Asynchronous mode a logic ' 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:giJ'Transmitter parity enable is
controlled by CR15. “ :
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Bit 2. A logic 1 enables the ASTRC +to 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 logiec O disables the Transmitter and turns off the
external Request To Send signael. Any character in +the Transmitter
Register will be conmpletely 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 logie 1 enables the Carrier and
Data Set Ready interrupts. A logic C enables only the telephone

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

Contreol 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 ftransmitter sections of the
ASTRO are in the idle state. Control Register 2 contents are shown

in Figure 4-7.

BT 76 . B 4 3 2 t 0

SYNCIASYNG MODE SELECT SYNCIASYNC ASYNC SYNGCIASYRC
CHARACTER LENGTH BELECT " 0~ASYNCHRONOUS 1—0DD PARITY t=RECEIVER CLOCK GLOCK SELECT
MODE SELECT DETERMINED BY :
00 = A BITS 1—SYNCHRONOUS O—EVEN PARITY BITS 2-0 Q00 - 1X CLOCTK
01 = 7 BITS MODE SELECT 0—RECEIVER CLK 0014 - RATE 1 CLOCK
10 = 8BITS « RATE 1 010 - RATE 2CLOCK
t1 = 58ITS 011-AATE3 CLOCK

SYNCICR14 = D)

O—NQ SYN STRIP
1—38YN STAIP

SYNG{CR14 = 1)

0~NO DLE-SYN STRIP
1—-DLE-BYN STRWP

100 RATE 4 GLOCK

101-BATE4A CLOGCK + 2
110 RATE 4 CLOCK + ¢
111 RATE4CLOCK « B
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Bits 7-6. These bits select the character length as follows:

Bits T7-6 Character Length
00 8 bits
01 . T bits
10 6 bits
11 | 5 bits

When parity i1is enabled it must be considered as a bit when meking
character length selection, i.e., 5 character bits plus parity = 6
tits.

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 Receiver 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 8YN. 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 shownibﬁ the next pagé;
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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 & (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 werd is shown in Figure 4-8, and defined below.

BIT 7 6 § 4 3 2 1 0

« DATA o DATA |+ CARRIER |» FRAMING |o DLE o OVERRUN |+ DATA  |* TRANSMITTER
SET . SET DETECTOR | ERROR DETECT ERROR RECEWVED | HOLDING
CHANGE( READY . SYN o PARITY REGISTER

: _ | DETECT ERAOR e EMPTY

© ' Pigure 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 inputs while Data
Terminal Ready (bzt 0 of Control Register 1) is a logic 1 or the
Ring Indicator is %urned on, with DTR a logic O. This bit is
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 Détector
input on pin 29. * ' '

Bit 4. In the Asynchronous mode a logic 1 indicates that received
data contained a log O 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 tc¢ a2 logic O 1if the
proper logié 1 condition for the Stop bit was detected.

In the Synchroﬁous mode a logic 1 indicates that the contents of the
Receiver Register matched the contents of the SYN Register. The

conditior 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 clegred when the Receiver is disabled.

Bit %. When the DLE Strip is enabled (bit 4 of Contrel 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 tec & logic 1 when +the Receiver is
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 ©bit 1is
cleared when no Overrun condition is detected, i.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 a2 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 ig ‘disabled.

4.2.2.6 Input/Output Operations.

Al]l Data, Control, ané Status words are transferred over +the Data
Access Lines '(DALO-DAL7).~ Additional input lines provide controls
for addressing a particular unit, and regulating all input and
output operations. Other 1lines provide interrupt capability to
indicate to a Controller that an input operation is reguested 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 OQuiput places‘data from
the DAL lines into the ASTRO.

Read. A Read operation is iritiated by the placement of an
eight-bit address on the DAL Dby 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 geédiness to transfer data.
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Bits 2-0 of the address are used to select ASTRO registers to read
from 28 follows:

Bitg 2-0 Selected Register

000 Control Register 1

010 Control Register 2

100 Status Register

10 Receiver Holding Register

When the Read Erable (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 Dbit. Bit C must be a logic low in read or
write operations.

Write. A Write operation 1is 1initiated by +the placement of an
eight-bit address on the DAL by the Controller. The ASTRO compares
bits 7-3 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 Helding Register

Gl
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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. 1If 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 by 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 +$he Receiver is
enabled.

2.  Transmitter Holding Register Empty {THRE) - Indicates that
the TER register is empty while the Transmitter is enabled.
The first interrupt cccurs when +the Transmitter becomes
enabled if there is an empty THR, or after the character is
transferred to the Transmitter Register making the THR
empty. '

%. 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 0ff - Indicates the Data Set Ready input goes high wheﬁ
DTR is on. '

7. Ring On - Indicates the Ring Indicator inpﬁt goes low when
DTR is off. o

Each time an interrupt condition exists the INTR output from the
ASTRO is made =a 1ogic“low. 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 TACKI set their Interrupt Acknowledge Output
(IACKC) 1low, enabling lower priority daisy-chained devices 1o
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 low 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 occcurred, arnd remains & 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 Tbetween CS
and the RE or WE signals to a2llow 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. -
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4.2.2.7

Timing.

Timing characteristics for Read cycles, Write ¢ycles, and

cycles

Interrupt

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.

TABLE 4-4. BSignal Timing
SYMBOL|  CHARACTERISTIC MIN | Typ | Max | uniTs . [conpDITIONS
7 Tas- Addmsﬁet—UpTime o T T R R
| ‘tah . jAddress Hold Time - __154):,‘,
“TARL_ | Addmssxtommlay‘ o
- Tos - {CBwidth . 250
. TcsRLF {CStoReply OFF Delay 0-
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1 = VIE(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: If 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 Addéﬁéhﬁ&ﬁE?SEﬁﬁg?ﬁ
‘TRECSH ﬁﬁaﬂdﬁgCWﬁ¢m= AR
- TReCs |RE to T8 Spacing”

TRep {RE to Data QutDelay_

' TR  JﬁE¥Vk¥§ﬁ ey £

Figure 4-9. Read Timing
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1 = VIH{min) = 2.4V

2 = VIL(max) = 0.8V

3 = VOH(min) = 2.8V

4 = VOL(max) = 0.4V

‘TAWE Addresé foWESpacina 250

© TwecsH [WEand TS Overtap 20
Twe [WEWidth Z.L«--.;.-';-_:j';:j.-- 200 |
Tos |DataSetUpTime - . | 50 |
ToH {DataHold Time . 4100 } oo
TWECS | WEtoGssmci ' | ss0° | <™
il ido SO 7t

Figure 4-10. Write Timing
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“\§S§ax\muu N\Q§§%§_ e
bt Tanl>-

Note 2: IACKO goes false after the last one of the following three signais go talse: CS, AE and

IACKL. T-ypp is measured from the last signal going taise.

- b 0
¢ 1
® Nowe 1:  DALO'must be & logic high during CS to form
e an interrupt Cycle Address during Daeisy Chain
imerrupt Rosponse.
7 G
[
- | . .
@Ne @
-—J TarF I‘-
k- . i .
X i [ ]
1 = VIE(min) = 2.4V
2 = VIL{max) = 0.8V
3 = VOH{(min) = 0.4V
4 = VOL(max) = 0.4V
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
Tesi T8 to IACKI Delay 0 - ns
TeSRE TS 1o RE Delay 250 ns
TCSREH 'CS and RE Overlap 20 ns
TRecs RE to CS Spacing 250 ns
TR IACK] Pulse Width 200 ns
Tiap IACKI to Valid ID- 250 ns See Noie 1.
Code Delay ‘
TRED RE OFF to DAL Open Detay 180 ns
TiARL IACKI to RPLY Delay 250 ns
TCSALF TS to APLY OFF Delay () 250 ns AL = 27 KN
TiaIH JACKI ON to INTR OFF 300 ns
Delay
n IACK] 10 IACKO Delay 200 ns
Tiorr IACKO OFF Delay 250 ns See Nots 2.
From CS OFF, RE OFF, or
IACKI HIGH.
Note 1: If RE goes low after IACKI goes low, the delay will be from the falling edge of HE.

Figure 4-11.
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T ETATLY AEQ.

«BET YN DATECT
Y 1M TTATLN REG.

Figure 4-12.
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Figure 4-13.
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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 v " ™ [T 7] o ouTRuT
DO— . !u 1] 1] 13 12 " 1" Il

[

L]

'l'!“l

) D° )
i

n¥
[0} g |-|_—’

» ; % oureut

ue; | 1NN

2 3

-
e
-]

¥ [

1
[} & guTeut l
" - ’ IR oao

1oner1 ) 81 T 82
LAUS INFUT) ITTL INPET)
" 13 D

Truth Table

—ee QUTPUT
8, CONDITION | STROBE
(1] DMY1/8131 | DM74/8136
T=B.T+B H Oper * Ayt |
R« :'l" almv-d--u T=8 L L H
i) Recaiver i
SRt T#B L . H L

*Latched in pravious staw ’

Figure 4-14. Bus Comparator Connections
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4.2.4 D Plip-Flops With Clear (U28).

These poéitive—edge;triggered flip-flops utilize TTL eircuitry 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 cloek pulse. Clock triggering
oceurs 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

] ajtilen

—ab> i Connection Diagram
CLEAN . o " . oS oy o w (-1 ]
_J_ |u L) u L] 12 n u (]
mid v o

A C ug

CLEAR 1 L
IJ- T {n——‘
nl [ ! ‘ r
i mms T 2 3 T T 0 7 O
can e m @ T @ % @ EW
sl [ ol
pdeeCL> c10TK

Truth Table

CLEAR

E

INPUTS OUTPUTS
. =t
ol A CLEAR  CLOCK D Q a
L X X t H
10> veors H t HiH 1L
H t i L H
Lcean H L xla, G
it n | L H = High Level (sweady mnate)
L = Low Level {steacy stste}
s> £L0EN X = D't Care
:mu'-"-—-bp + = Transition from low 10 high lavel

CLEAR

%-mwwﬂwwmimmhimut
n . ditions were lishad -
1« 175, 1.5175, and $175 only

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

These are Schottky-clamped circuits designed for memory-decoding or

data-routing applications requiring very
times. This DIP decodes one of eight lines, based on the conditions

at the three binary select inputs and the three enable inputs. For
logic and connections see Figure 4-16.

short propagation delay

Logic Diagran Connection Diagram

4

DATS (UTPUTS

3 A1) v§ v
‘ll 1:2 Iu !u Is

" ‘r\‘ IH 1“

v

ENARLE [
et R

-
©

DATA
QUFPLTS

E
2
.
- E—

suer 1 2
Ot =

t! ll

¥1 6N
auTeuT

s om G
ENABLE

SELECT

I
T

Truth Table

INPUTS
DUTPUTS
ENABLE SELECT
G1 GjC 8 A|Ye Yi Y2 Y3 Y4 Y5 Y& Y7
X H X x 3 H H H H H H H H
L x X x x H H H H H H H H
H L i L L L H H H H H H H
H L L E H H L H H H H H H
# LfL W tlW B 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
Figure 4-16. Decoder Connections
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4.2.6 Line Drivers (U5, U9, U13, U17, U21, U25).

This device is a monolithic, quadruple line driver +that interfaces
data terminal equipment Vwith data communications equipment.
Operation 1s in conformance with EIA standard RS-232C. For logic and
connections see Figure 4-17.

Logic/Connection Diagram

JORN
DUAL-IN-LINE PACKAGE
{TOP VIEW)

Truth Table

v 8 aa & 3B 3 3v

—IHLIBLI‘:LI“LI'LI'L’.L FUNCTION TABLE
5
28

A B b3

. H H L

1 X H

* X (S H

- H = high lave), L = jow isvel,

X = irrelavant

4 [ ]
veo- A W 2A 3V GND

positive Jogic: Y = AB

Schematic

Adl rusistor valuss shawn
e nominal and in shmas,

Figure 4-17. Line Driver Connections

o
P
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4.2.7 Line Receivers (U6, U10, U14, U18, U22, U26).

‘This device is a monclithic, gquadruple 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-23%2C. Logic and connections are
shown in Figure 4-18.

i

Logic/Connection Diagram

JORN
DUAL-IN-LINE PACKAGE {TOP VIEW} .
Schematic
4 3
Vo 44 CONTROL 4Y 3A CONTROL 3Y ‘ VCC

wl jul el inl Jul js| |8 ' Fok E5k FER O ot
: RESPONSE Al . Y

CONTROL

INPUT 4k I :
» : A
. 10k

a p GND

: SN7B18S  SNY5189A
1 F] 3 8 [ [ 7 Rt 10k 2k

1A 0 I3 26 2 E17 GND Ranistor values thown ars nominal snd In ahms,
CONTROL CONTROL

potitive logic: Y = A

Figure 4-18. Line Receiver Connections

s
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4.2.8 Tri-State Buffers (U12, U32, U37, U39, U40).

This device provides eight, twe-input buffers in each package that
employs low power Schottky TTL technology. One of the'two inputs to
each Dbuffer is 1used as a control line to gate the output inte 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 %o the enable pins. For 1logic and
connections see Figure 4-19.

Logic/Connection Diagram
Ve B u n V'.l A ]

ki ] L) 'Il 1

T
é}%}%

Truth Table

PUTS | QUTPUT
A Y

rree e

M Y4 GND

- x|z

X F3
H L
L H

Figure 4-19. Tri-State Buffer Connections

‘*gm’;‘ .
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4.2.9 Hex Tri-State Buffers {(U36, U38).

These devices provide six, two-input buffers in each package. One
of the two inputs %o each buffer is used as a conirocl line +to gate
the output onto +the high impedance state, while the other input
passes the data through the buffer. The cutputs 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

INPUTS | OUTPUT
é A v

H X z

L H L

L b H

H = high level, L = low laval,
X = irralevant, 2 = high-impedance

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

Connection Diagram

A n ¥ A o A4 anp

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. Bee Figure 4-22 for schematic.and connections.

Logic Diagram Schematic

0 Ve

osutgy

VWA

INMIT

O W

|| 2 B 4 0 ' 'r

TOP Vg G¥p

Natn: Gorngaaent volwes shwm are somenal

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 thresheld 1levels for positive
and negative-going signals. Logic and .connections are shown in

Pigure 4-23.

Logic/Connection Diagranm Schematic

ITOP VIEW)
vge 4B 4A  4Y 3B 3a 3Y

vl laf]a]|efindi]?
W TR 2A 3@ 2¥ GND

positiva logip: ¥ = AB

Figure 4-2%. 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, Edge-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 DUALAN-LINE PACKAGE
{TOP VIEW) (TOP VIEW)

1 2 2 2 2 —
PRESET H3 13 GND 20 20 PRESET Vee CLEAR 2D CLOCK PRgsgT 20 20
ONORD) [+

T S 1
oY C— i

CLEAR
] Q

[ a @ a
PRESEY CLEAR

Llock o

CLEAR pAEsET
Q cLncK jcLock O
[ r—'l T  E—

peeseT )|

1 5 1 o
CLOCK PRESET

l 1 ]
7 03 i 7 w3 2
cLacx GLEAR Vo  GLEAR * cLbee

1
CLEAR

positive logic: Low input 1o presst sets Q to bogical 1
Low Input 10 clear sets Q to logical O
Prosat and clear sre Independant of clock

Schematic
Truth Table

4

"

f Liﬁr .r_jr tn e
< INPUT | OUTPUT | OUTPUT
% D a a
({11 ] [} u 0 1
1 1 o

NOTES: 1. 15 = bit vime befors clock pulse.
2. tp+ = DIt time after clock pulse.

Figure 4-24. Dual, D-Type F1lip-Flop and Connections

lf"‘
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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 mazintenance. This section describes maintenance and
troubleshooting pchedures and procedures for handling warranty
returns.

5.1 CIRCUIT BOARD CHECKOUT.

The AM-300 circuit board was fully tested bhefore it left 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. Verify 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 geood circuit
board if available.

5.2 WARRANTY PROCEDURES.

Thie circuit board 1ie covered by warranty issued by Alpha
Microsystems Inc., Irvine, <California. Complete details of the
warranty are included with the ciqpﬁit board. Should a problem arise
with +this c¢ircuit ©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.

DWM-00300~-00 REV. BOO . _ 5=2




SECTION VI
SCHEMATIC AND PARTS LIST

Tgble 6-1. Component Cross Reference List

REF. MPG. PAR. REF. MFG. PAR.
DESIG. TYPE NO. | NO. DESIG. TYPE NO.|  NO.
g 7912 - p22 75189 4.2.7
U2 7812 - 023 16714 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 741174 4.2.4
U8 1671 4.2.2 T29 7416 4.2.11
U9 75188 4.2.6 U%0 T474 4.2.13
U10 75189 4.2.7 U3 741808 4.2.10
11 1941 4.2.1 32 811898 4.2.8
U1 2 811598 4.2.8 U33 - -
U13 75188 4.2.6 U34 8131 4.2.%
U14 75189 4.2.7 U35 7418132 4.2.12
U15 1671 4.2.2 U36 74368 4.2.9
U16 1671 4.2.2 U3T 811998 4.2.8
U7 75188 4.2.6 U38 74368 4.2.9
U18 75189 4.2.7 U39 811598 4.2.8
19 - 1941 4.2.1 40 811598 4.2.8
U20 7418138 4.2.5 U41 -
v21 75188 4.2.6

DWM~-00300-00 REV. AOO 6-1




00- 0000~ THa

0/1 TWBINIS 1¥0d 8
O0E-HY *3ILUWIHIS

Fukh

$1726 YI SIANIAYI

SWIALSASmon

UHd

Q314133dS

JSIMNYIHLO SSITNN $SIALON

°SWHO NI 3¥dJ SHCISIS3d *1
*SOUYU40MIIN NI 3d4 SHOLIOHGYWD "2

|.].,...\ ™ Ty SOHTDT WD T3~ anDm mnnuw
b 5I-b L /iouns 472 Q427 180
T ilb 300G Tla JEIIN 10T
nasoRdy Yo NOUNTEIT [ s

SNOSIAIR

emﬂmvnk
<]

4 .
1 +ﬁmmmnw.uw muuw
| A
i
I8 g
%
_w : mu+w
ﬁ>m+.r“Hw||| s0as 15
2 .uu%w
m>m+«.|H| mmmu 1
_ 001
W Hq 0s
.quW mugﬂ
>mT|H|, 2ias 2

ir

AGT~

AB+

AS+

OND
ons

AST+




ot R e e N —
0/f HIY3S LN0d 9 ——y . . B Z
00£-WH *D1LHWIHIS T El
TULL BRI : T <
| P1426 BJ *INIAST
=1 5
5% ss08 vRISPL] 1y s =" = .
€ HS) ZHHS—5o< |5 2 ; ,
9en 24 380415} :
(S HS) ZHHS—+p7|@4 . . . % elew
2y AS+ AS ol
I calgT o€ (¥
I Y3003 S535000. . sifsr-
e e lin Hm: e 62 |sd
ZHH . S (2 i S ()
88305 , 2€en €8s — 28 (34
.ED§ S Eig
28 g8 |u
$EN mw.f
18}y
Tl cb | Lnos
1€l X
soswe ||~ 300990 S5aW0G0 dN1S
HIL51599 X 51
BZTST € K1 38— mgw— . yaz 24
G'E€ HS) OLIEW—yj30  SQipy— (¢ HS) OO : , sen
('€ HS) TLI8W——7iSY  SOlgg— (b HS) 1760 ess1ie
(S'€ HS) SLIBW—ripD  POiT— (b HS) 20 (5 H3) B—¢o g
(S'€ HS) SUE—JED  E0jg— (b HS) €700 2En (1T%0196%8% 2 HS) NIBG
{1T HS) JINIX =2l 20p— (b HS) ¥HO 005
(€ HS) dINI—=ID 0 (b HS) STHO (b%€ HS) NIC3E cenlE
2yt =8 o : 8/ {N180d
Y _m 005102
TEsER sl
! 008Tk< - o1
865118
TToJzT ££1dnd
2en
'E HS) LNod3g
(T1°0T°698%/%9%C HS) uMdg
(11901%6°8%£*9"E HS) ¥W




8057 L

_ (lentzr— @ HS) 38 "
00-00200-TMCT | 11 40 € . e maamememem . AL 92 [INLSd
. TR !
' !
0/1 WIY3S 1d0d 9 e : i 5
E
00E-WY *JILEWIHIS _ I oy (11°01%6°8%£*3 HS) LH0— =
$1/26 ©D TaNIAMT | . m :
i wzu.ﬁw\rwmﬁ_ﬁb : m mmu
‘ (11016%8%249 HS) QWO—ypt 7 (2 HS) Sug
[ 3
1 1
] )
1 ¥
i ;
. (17401648 £*9 HS) SO & = (2 HS) ZL16M
" i
1 ’ b 1
: _ “
snracags o8 : !
(1T°01*6%8%2%9 HS) 60 5T T (@ HS) TLTAM
- L] 1
1] 1
(] 1
; H
' (TT40146"8"£*9 HS) ETWI—+ u&! i5— (@ HS) OLISN
: H
1 b []
_ : _ ' .
Snregspd se H H
{I1%0196%89,%9 HS) 210 eT =T - o8|ty
i “ h
] 1
1 1 Lred
| : S
(F1%01%648%29 HS) 1 TWO—! o& i3 -6 |ob
| ‘
1 ¥
] T
: "
(TT*01'6*8*£*9 HS) OTHO
SAH $539000
ve|z9
- ET1ST¢
E11870s -
B % (11'07%6 8054 0081PL
B~ 2T 8*£%9 HS) 53 52 5 (2 HS) NIO38
S1ps AT mom\._ﬁ @ HS) dIND - $— @ HS) Lhodss
L T 1
Ez&@r STONJET SN e\ENL <o L
Ir 30 tudd 62N 0engo1 dd
,ﬁ y oeny®
@ HS1 MW
t J1907 153155 J1A5
B
(8 HS) 1Id0HT vmm.:m
: 2en




08 |£1noYida

0b [9LN0OMLEED -

6E |S1N0Y L0

BE |p InoyIYa

68 [ELNOYiYO

88 |2L1noBled

SE [11N0Yie0

00-00€00 1M _: 40 ¢ (& H8) sTHC
00E-Hb 21 LIS ciss
Tun BLAMES (2 HS) ¥HQ
#1726 U) SANIANI
SHWI1LSASoam
WHd
(2 HS) ETMC
(2 HS) 2760
12 HS) 17W0
£2 HS) 0ua
(2 HS) NI1O38 ﬂ-‘--w.m.mm.ﬂ.m.--d — (2 HS) L10003g
M ' (£ HS) £uQ i it :
— S — 4140 m A& ! .
SN (€ HS} SWO " “E
) ]
uA.._mmom _ I : & "
SNIHLHO} €6 7o 5T Zm a7
8EN . '
o508 — (E HS) §HQ ' La& o
t t
SNIHL1BO] 26 mokx,_v mm 5
8en , | ,
b 1 HS) pHO “ '
= 8608 : B ' !
pNIuLEa| 18 :omm__mﬁ T L__ 51
8&N| ! '
(€ HS) E£0 " '
1 1
ENIulYo| 26 hm mw
3 L]
b (£ HS) 2O ' |
. ] ]
eNIULEq| T4 mHm mvﬁ
[ ]
(€ WS 170 m |
(] 1
INIHLUGE b6 mm mm
1 1
(€ HS) OTWg : |
1 1
ONTHLED| S5 :m mm“
It 30 Lydd Vo m.m.:.L

1y0d L1600

2E |01N0Ylbd
L
I 40 Llukd



HS} sy8

00-00200-7MT {11 40 € | * Hnu
- - HS) 38
0/1 TBIN3S 1¥0d 9 -
HS) HHd
00E-WH ‘JI1LWIHIS E__.n..ﬁmoa unds
JUIL SOINIAN
b1726 B '3ANIAYI HS) 2L 18W
mzm._umL/wgnz HS) TLIEW
UHd ]
HE) OLTAMW
BNIOH0T 3199 aned
1581 11 : 1581 o
Ol AL OLfey S )
ey ‘ Sy . iy
(1T HS) SHE—ylLd 8l L flfey vatE flsy
tin ¢M£ etn Yi[ET c2n By
21x3/ 41X |27 21x3/ L% 213/ 61X o
B1 . 81 . _2
_ @ HS) ZHMS
T5eT THET TPET
M aul 0y}
5 Juig oulg
(O1 HS) Syg— i3 G = fulz =y 8yl
s
v T sin YU cen BYE
us HS
LLX3/ 61X 8 LiX=/HLX |3 11X3/ 40X [B
1 T
_ {2 HS) ZHWC
{5 HS) buB
{8 HS) £ua
(£ HS) 2u8
(3 HS) TuE .
(2 HS) €80
(2 HS) 2ua
@ HS! THO
(2 H$} 0O

SAHOLEYANGD 314y CNdg



00-00E0P- IMQ |11 40 9

0/1 THIY3S LMod 2

S0R

00E-WY *311HW3HIS
Tun

BZLuHE2

$1726 B "INIANI
SWILS AS e

bHd

(€ HS) 2760
(€ HS) 9780
(€ HS) WO
(€ HS) #7300
(€ HS) EHO
(€ HS) 20

— (€ HS) 160

hl (E HS) 0Ha
8

ST DeL Wmﬁ 2t i1 |01 §8
H

(IT HS) ¥IN]-———emmesi—

Tyl

TH

Tdg| €8

881!

(£ HS) 2] ——— =

107 ed
L

2r 40 Ll¥ud

gen

700 8180 580 b0 £18d 2100 180 0d
£01p 1SASH
Mipzz
201pPes
Y0l pes
mmmumM||||w
ONI M G——O-——e- TSAGH
WP (2 HS) ¥
Mpg— @ HS) Yneg
rea Jpe— (2 HSINIEG .
$2p— (€ HSI§2
by S HS) Tu8
van 53 —
o e
€ AT
¥ TE AS+=—4A—1 B8
Y
NI Tafee
ATyl IXOEIP=—o (€ HS] LINOWI —
¥50Pbgs TTOJeT 88
S10bee azn
J1603
7z
881SL
yuap
52 o<}t &y
azn
6815/
<J5 ay
32n
68154 o
o<t
521 L~

er

132

18g

132




00-00€00-IMT |11 40 £

0/1 TWiy3s Ly¥nd 8 ; Eoin]-.}
QOE-WH *J1LUW3IHIS

P I

P1226 HD "3INIANI

SWIALS LS momiggm (€ HS) L0
HHd (€ HS) 2780

(€ HS) 50
(€ HS) b0
(€ HS) £
M (£ HS1 2780
HSI 180
 HS) 0780

-
a m

Dmﬁ ,.vﬂ 1 )21 i1 o1 |8
£1dC 8750 ST60 #7160 £7H0 260 1760 0

Iy

(0
am

Y
[=1
-y

(1]
(=]
[y

N
(=]
—

oM ¢
o |D
= =

0
4
—
[t

1SAS+

e

gl

b (2 HS) M
bo—— (2 HS} 4ndg

[n}
X

191 2¥pgs— (2 HSYNIED
: $2pg—— (€ HS) 52
an baifr (S HS) 2ud
Sy
mw__.ﬂwl..
(1T HS) HINJ s CHIN] Tt .
—qoiMl - DIOYI P (3 HS) ZIN0HT o o
159 850Pgs5 TTOSJET 018[133
siabas 8In
B1Y0%

" T .
168 188
: B 69182

. 88162 . i
a0} 1y =<]5 — & 4
L

5 81N
_ 2r 30 Ludd
2r 30 l¥dd an. e



Ov-o0E0D-IMT (1T H0 8

0/1 WI¥3S. .1¥0d 9
00E~WB *ITLHWIHIS

T
TULL - BLAGMES

b HT
I P1/26 HI TINIANL € HS) /4T
SKW3LS ——
L %mcﬂum_ {E HS) 780
(€ HS) 5HC
(E HS) pQ
(E HS) EW0
) (€ HS} 27
HS) 1760
HS) oWd
v lpv ler [a1 LT ot
200 9760 G8Q v1g0 E 150 2180 160 01
ISAS+
UHpE=— (@ HS): ¥l 'Y
=Ll vwlu..m_.._._m, unda
1291 © - 2dbgp (2 HS) N1BD
- 83p=— (€ HS) S2
8n - by = (S HS) Y8
- =1 Nm“ J
SRy i o018
TE A1
(TT HS) YINI——————qHINI Tt >m+o|||1<u111:r.mm
. €
(6 HS) $INIHI———edONIBT - o AWIPz— (ZHS) EIM08] sales
H3dDgs TTOJET 88
, e 68164
62 5o<JoT gu
oin
) 68152
8 55U 9y
om
8a1s/ ERIS/ o
ot ek o

omn
EF 40 Ldud en. . er




00-006t0 wma | 11 ﬁgullaﬂ

0f1 WIY3s hmom 9
ODE-HY *J11WW3HIS

mu»u:mm

A v1726 B0 CINIANI
SH3LSASaem
BHd

{TT HS) YIN]——(

4

O1 HS) SINIH] —re————2d

[

o

L
Er 30 likd

="z

P4
33
72
bQ1pe
£dipy
Q..II:[.AVIIII?E.I
3 mﬂ
9|||-.m HS) mnnm
omnw:
bl
T
HeE
G 88152 .
abgs - oty
] Zen
e 8815
PE3 . g4
22n
6815
- ye)
2en
satss
" 24
e
ean £F 40 ludd




Q/I WIYAS 1¥0d 9

00-E00-IMT [t1 30 01

br 40 Lubd

T3
00E-HY *OLLUMIHIS _ = |—F7miEs
: v"mn&mm.mumw,um;«_: (€ HS) £T60
" e (E HS) 90
s {E HS) SO
HS) $GC
HS1 €M
HS3 2740
HS) 1760
HS) 0THO
g1 wt Jer lat 1t
o) £ [
750 960 S50 k190 £180 2150 180 01
YPpm— (2. HS).
mpy— (2 HS) ¥ndd
) 1291 Wbz (2 HS) NIBD
mbnvml (E HS) 82
e1n bt S HS) cug o
=t - r o1g
2uE—t AG+ i A———] BH
2y
(11 HS) HLNI—————QUIN] T
|||.n c
{11 HS) 9IIpYI =doAoy DIYIP=— (6 HS} SIADHI sares
E50Pg3 TTONJET 88
S19pas #1n
ylyoy
sl £ 68162
] 5o< 5T ay
P31
6815/
5o s gy
. vin
i .mmﬂwnA mmmmn ﬂ o
m W,
5] cin = »In e




USER COMM ENTS TECHNICAL PUBLICATIONS FILE REFERENCE

—
FROM: NAME
. NOTE: Use this form to communicate any errors,

ADDRESS suggested changes, or general comments

about this document,

If necessary, call us at:
CiTY

(714} 957-6076
STATE ZiP

DOCUMENT: TITLE/NUMBER/REVISION

COMMENTS:

FOLD,STAPLE & MAIL
ZZF-D0002-01




) : _ .
. STAPLE _ _ . : . © STAPLE H
' 3
7

8

' F

1

1

g

8

8

§

B

]

]

]

]

B

3

B

9

9

9

3

1

g

i

N q

q

1

1

i

!

i

i

:

§

!

i

]

8

L]

L]

FOLD ‘ FOLD 2
l.......ll'..l.".l.l.'I..ll..l..l.........-.‘Q.-........'.O...l....l..!Oilﬂ.ﬂg

PLACE
STAMP
HERE

‘! Ip
I‘~ mlcr'o

17881 Sky Park North
[rvine, California
V2714

ATTN: EDUCATIONAL SERVICES DIVISION

"'.'.'.‘...'..........I...'..I....'...ll'.---.....l..o.....O..COO..I..IIO..O

FOLD . o . . . . . . FOLD

. up——————— e S PR P e e L L T T )

CUT ALONG LINE




. TABLE OF CONTENTS

Paragraph

SECTION I
GENERAL DESCRIPTION
1.0 Introduction +-cvieierrenrenennce Ceetserarreiseecnnn
1 Circuit Board Degeripbion.eces et iviinneeveennnanne
1.2 Application ... ...l teerrssesevariaariereeeans
SECTION II
OPERATING DATA
2-0 Introduction e
2.1 Capabilities and Specifications ..sivieiciiaiiinanas '
2.2 Interface Description and Wiring ...iceveveevaceans -
24241 S3~100 Bus Interface ...... T TR EE
2.2.2 I/0 Port Interface .voveevecesincncnas et iaeaseeans
2.3 Setup and Checkout s.eviusns e ésasmarenvaenaruenan
2.%.1 VWiring Connections .....ocivviuiranivininaeinaninan,
2.3-2 USGI‘ Qpl‘tiOnS.._.--'..P..--‘ ccccccc L A A LA L]
SECTION III
PROGRAMMING
5.0 Introduetion deiesiivenvnssasoninesnnaseannassionsen
- B

I/0 Port Definitions ..

DWM-00300~-00 REV. BOO i

P9, 9 & 5 2 8 2 % 2 W RS R 2 e R A e ek s

Page




O N N S SO SO N N
I e

B N N T N N N S S S T U U S ST

N S

W 3 o Ul s W N RN N

N —

—_ = = 0
N = O

«»-.L.
W

~1 O A RN

SECTION IV
FUNCTICNAL THEORY OF OPERATION

DWM-00300~00 REV. BOC _ ii

Introduetion tiitet i ittt ittt ettt 41
Circuit Board Operation ....ieiieriietnerncnaseionas 4-1
AdAressing v vere ittt ittt tantraatantanaaasnan 4-1
Baud Rate Programming ........ et eanesceeeaa e 4-6
Interrupts v vviriiiiiiiietiasnanonsaesaersaneraeanns 47
DATE I/0 tuveereennonenennnnnerenennsnns e eeecieanas 4-7
Circuit Module Description ....... BT 4-9
Baud Rate Clock (U411, T1Q, U27)euueieennnen.. U 4-9
Asynchronous/Synchronous Receiver/Transmitter
(ASTRO) (U7, U8, U15, U16, T23, U2A) vvevueerneeenens 4-12
Organization ...veiviiiiinnirnnsasrnarsnnancans e 4-12
Asynchronout Mode 0peration ...vciveierrienesnonsses 4-21
Synchronous Mode Operation ....... erersesrarsene s 4-22
- Detailed Operation «ceveiveveeeseeens ieliiiiiaee.., 4-23
Device Programming ..v..iveiieesnns SR ve. 426
Input/Output Operations veeeeeeieeaniiisesennenans 4-33
PIMITIE it iuosinionooneenanssanniennsennnsenansenns 4=-37
Bus Comparator (U%4) ....... e e eaen e 443
D Flip-Flops With Clear (U28) .v....... SUTTET 4-44
Decoder (U20) vivveernnnnan Gt heaene edeeeaans e 4-45
Line Drivers (U5, U9, U13, U17, U21, U25) .. v.ve... 4-46
'~ Line Receivers (U6, U10, Ul4, U18, U022, U26) vieuw. 4-47
Tri-State Buffers (U12, U32, U37, U39, U40) ....... 4-48
Hex Tri-State Buffers (U36, U38) .vvrivrnvrernannans 4-49
Quad 2-Input Connections (U31) vvuivrveineiennsnn. .. 4=50
Hex Inverter Buffer/Driver {(U29) ..vi'iereireesnnnnn 4-51
Schmitt-Trigger Positive-NAND Gate (U35) ...vvvenn. 4-52-
Dual D-Type -Edge-Triggered Flip-Flop (U30) ........ 4-5%




. SECTION V
MAINTENANCE AND TROUBLESHOOTING

5.0 TRt TORUCEION 4 v esserenensesseeeeseeennnnnnns

5.1 Circuit Board Chgckout O

5.2 Warranty Procedures .....cueeriierarnivasassanssns

5.3 Diagnostics seeveenesnns e ereerereresraerar e
SECTION VI

PARTS LIST AND SCHEMATIC

DWM-00300-00 REV. BOO | i1




Figure

—
|
—_

| | It |

O N N N S N S fs-# I SO OO ST S Y
Bt e s B I = AW S . B R GV R X Gt S GV L Qs
O

~ o
1 | i

P —_— e

ooy —

i~
I

4-15
4-16
4-17
4-18
4-19
4-20
4-21
4-22
4-23%
4-24

LIST OF ILLUSTRATIONS

Page
AM-300 Six Port Serial I/0 Beard Simplified
Biock Diagram .....ve... e PR N e e 1=2
Am-300 Cabling and Jumper Requirements “ve...ee... .. 2-1%
Am-300 I/0 Port Address Jumper Setting ..--vvecvvenn.. 2-14
Am-300 Vector Interrupt Jumper Setting ............ 2-15
AM=300 CTS Jumper Options +veeeeeeneensonrereenanean 2-16
Am-%00 Terminel Interface Driver .eeeeeeeeeeenen.n. %=6
AM-300 I/0 Circuit Board Punctional Block Diégram . 4-2
Baud Rate Clock Connections ....ciiiiisninraeianann, 4-11
Baud Rate Clock PDiagram ...eovierevnsrnonecnnsnnnsss 4-11
ASTRO CONNECHIONS «vvvvransosaesereenansennannnnns . 4-13
ASTRO Block Diagram .....cccievininecerennnraacsans 4-14
Control Register 1 tiiiiieiirenrnesnnnnsccnnsonnnan 4-26
Control Register 2 ..iiuiiiniieererennnnassanraonanss 4-29
Status Register ......iciiiiiiiiiinnnnn. Cecnreeanaa 4-31
Read Timing .cveveriveneraonssacosessosseanmennonas 4-38
Write Timing ..viernnniiinsrncaorinsesensaarannnnas 4-39
Interrupt Timing «..cvvririnnriinesainscnserasasns 4-40
Receiver Section Flow Diagram .....ceeeeemvennnasns 4-41
Trasmitter Section Flow Diagram ....eeeeinninninnnn, 4-42
Bus Comparator Connections ...... Gt e eae e 4-43
D Flip-Flop Connections ....eovverneinvinerncannaes 4-44
Decoder Connections ..... et e aenean. shsaar e ra e aaee 4-45
Line Driver Connections ...iuiiiiereeiinsnnncacanrons 4-46
Line Receiver Connections ..eivvieireinerennennnons 4-47
Tri-State Buffer Connections ...ivieevicianneersnns 4-48
Hex Tri-State Buffer Connections ...vivevenranrons 4-49
Quad 2-Input CONNections +.eeiiercnnnerennnsaenennns 4-50
Hex Inverter Buffer/Driver Connections ............ 4-51
Schmitt-Trigger Positive~NAND Gate and Connections 4-52

Dual, D-Type Flip-Flop and Connections .....veev... 4-53

DWM-00300-00 REV. BCO iy




LIST OF TABLES

‘Table

2-1 AM-300 Bpecifications ....c.vvennn.
2-2 Alpha Micro Bus Interface Signals ..
2-3 I/0 Port Interface Signals List (RS-
F-1 I/0 Port Definitions v.eeeevecoaenn.
3-2 MUX Control Register (X4) vevevne...
4-1 AM-%00 Signal List .....cciceaun. .-
4-2 Clock Generator Output Frequencies .
4-3 ASTRO Signal List .civeinenienrnnnnn
4-4 Signal Timing .vevevneensvosennennns
6-1 Component Cross Reference List .....

g

DWM-003%00-00 REV. BOO v

Page

................ 2-2
................ 2-3
232) e 2-10
................ )
................ 3~3

................ 4-10
et aeaeae e 4-15
................ 4-37




w
et

@,

, o f ]
ﬁg v ot T (‘_j«:&ﬁg (ﬁémﬁ‘




SECTICN I
'GENERAL DESCRIPTION

1.0 INTRODUCTION.

This manual provides cperating and maintenance instructions for the
AM-300 8ix Port Serial I/0 Board manufactured by Alpha Microsystems
Ine., 1lccated in Irvine, California. Circuit board description,
cperating and usage instructions, programming, theory of operation,
and maintenance instructions are included.to provide the user with
the information necessary to utilize this circuit board to its full
capacity. )

1.1 CIRCUIT BOARD DESCRIPTION. ‘

The AM-%00 circuit ©board is a 51x port serial Input/Output device
that is S-100 bus compatible and provides six fully programmable
R3-232 ports. Individual ports can be independently programmed to

any of 16 baud rates up to- 19,200 baud. The entire Dboard can
generate multilevel interrupts under  progran control Both

synchrenous and asynchronous. operating -modes for each port are
provided through Western Digital's Aysnchronous Synchronous
Receiver/Transmitters (ASTRO-UCI16T1B).

A simplified block diagram of the circuit board is shown in Figure
t=1.  PFor a complete detailed description of circuit ‘Yboard
operatiocn, see Section IV of this manual.

1.2 APPLICATION.

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

" 'Alpha Microsystems' Computer Systems or any other system with these
requirenents.

DWM~00300-00 REV. BOO 1=-1.
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Figure 1-1. Bix Port Serial I/0 Board Simplified Block Diagram
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| SECTION IT
OPERATING DATA

2.0 INTRODUCTION.

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

2.1 CAPABILITIES AKD SPECIFICATIONS.

This circuit board operates from the sfandard 5-100 bus structure
and provides BR3-232 interface capability for up to =ix 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 under program control and can
operate in either synchronous or asynchronous modes. Detailed
gspecifications 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 S5-100 bus and peripheral
equipment requiring serial data and controls.

2.2,1 83-100 Bus Interface.
The AM-300 circuit Dboard is fully S-100 bus compatible. The six
ports are addressed through the bus address lines and data lines as

described in Sectlion III. The £-100 bus connections are made via the.

bottem edge connector and are describved in Table 2-2.

2.2.2 I/0 Port Interface.

The AM-300 circuit board contains six programmble I/C ports that are

compatible with most standard RS-2%2 interface peripherals. All six

poris are identical and conrnecilons are made via the. three
connectors on the top edge of the circuit board..

B
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Table 2-1. AM-300 Specifications.

Parameter

Specifications

Peripheral I/0
ports

Six fully programmable

Operating Modes

Synchronous and Asynchronous

B

Baud EKates 16 selectable per I/0 port under software control.
Code* Baud Rate
D0 B A
.0 0 0 0 50

0 0 0 1 750

0O 0 1 ¢© 110

O 0 1 1 134.5

0O t+ 0 0 150

0O+ 0 1 200

c 1 1 0 300

o 1 t 9 600

t 0 0 0 1200

10 0 1 1800

t 01 0 2400

Tt o 1 1 3600

11 0 0 4800

11 0 1 7200

1T 1 1 0 9600

L T | 19,200
, *See programming informztion Sec.III
Interface R3-2%2C .for perigherals S5-100 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 Reqmts

+7.5v @ 0.8A
+16v @ O.14A
-16v @ O0.14A

DWM-00300-00 REV. BOO 2-2




Takle 2-2.

Alpha Micro Bus Interface Signals List

Ground

DWM-00300-00 REV. BOO

2-3

MNEMONIC - NAME PIN NO.
+7.5V + 7.5vde Power 1
+16V - + 16vdc Power 2
VI8 Vectored Interrupt 8 - 3
VIO Vectored Interrupt O 4
vI1 Vectored Interrupt 1 5
Viz Vectored Interrupt 2 6
VT% Vectored Interrupt 3 T
Vid Vectored Interrupt 4 8
VIS Vectored Interrupt % 9
VI6 Vectored Interrupt 6 10
VI7 Vectored Interrupt 7 11
RTC “Real Time Clock, 50Hz or 60Hz 12
POWFAIL AC Power Failure Status i3
VIg Vectored Interrupt 9 14
A18 Address 18 15
Até Address 16 16
AT Address 17 17
STATDSB Status Disable 18
C/CDSB Command /Control Disable 19
(ND 20




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

DWM-003C0-00 REV. BOO 2-4

MNEMONIC NAME PIN NO.
IODIS I/0 Disable 21
ADDDSE Address Disable 22
DODSB Data Bus Disable 23
42 " Phase 2 Clock 24
STVAL Status and Address Valiid 25
PHLDA DMA Request Acknowledge 26
PWAIT Processor Wailt 27
N/U Not Used 28
AS Address 5 29
A4 Address 4 30
A3 Address 3 31
AlS Address 15 %2
A2 Address 12 %3
A9 Address 9 34
DOUT 1/D1 Data Bus Bit 1 35
DOUT 0/DO Data Bus Bit O 36
A0 Address 10 .37




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

MNEMONIC

DWM-00300-C0 REV. B0OO 2~5

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/D1O Data Bus Bit 10 41
DIN 3/D11 “ Data Bus Bit 11 42 .
DIN 7/D15 Data Bus Bit 15 43
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 Y
-16V -16vde Power 52
GND Ground 53
SLAVECLR Reset Signal To All I/0 Devices 54




Table 2-2.(con't) Alpha Micro BuS'Intérfaoe Signals List

MNEMONIC _ NAME PIN NOC.
DMAO DMA Controller Arbitration 55
- DMA1 Lines For Use With Standara | 56
DMAZ S-100 Bus DMA System Y
SXTRQ | 16 Bit Cycle 58
| A9 : Addréss 19 59
- N/U ' - Not Used 60
A20 Address 20 | o
AZ1 Address 21 o - 62
A22 Address 22 ' 63
A23 Address 23 64
ADVAL Address Valid On Data Bus 65
WRDIS Write bisable 66
PHANTOM - RCM Memory Enable. : : 67
N/U . Not Used ‘ ' 68
N/U : Not Used ' | ' £9
Gnd o Ground | 'k 70
N/U Not Used | 71
PRDY Processor Ready } 72

DWM-~-C0300~00 REV. BOCO 2-6




Table 2-2.{con't) Alpha Micro Bus Interface Signals List
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MNEMONIC NAME PIN NO.
N/U Not Used.. 73
PHOLD DMA Request 74
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 € 82
AT Address 7 83
AB Address 8 84
A3 Address 13 85
A4 Address 14 86
A1 Address 11 87
DOUT 2/D2 Datas Bus Bit 2 88
DOUT 3/D3 Dzta Bus Bit 3 89
DOUT 7/D7 Data Bus Bit 7 90
DIN 4/Di2 Data Bus Bit 7 91
DIN 5/D1% Data Bus Bit 13 92
DIN 6/D14 Data Bus Bit 14 93
DIN 1/D9 Data Bus Rit 9 94
DIN 0Q/D8 Data Bus Bit 8 95




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

MNEMONIC NAME PIK NO.
SINTA Interrupt Acknowledge 96
SWO Bus Magter Output a7
ERROR Meﬁory Error Interrupt Qé
BERR " Bus Error © 99
GND Ground 100

DWM--00300-00 REV. BOO . 2-8




Interface wiring is described in Table 2=3 and is in accordance with
EIA Specification RS-232C. Cabling requirements and jumpers are
illustrated in Pigure 2-1. '

2.3 SBTUP 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 1is available and the
correct voltages are connected to the various pins as described in
paragraph 2.2. All 'power connections are made through the botton
edge connector. .

All functional connections are madé to the 5-100 tus through the
bottom 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/0C ports. Five I/0 ports are required by the AM-300.
These I/0 ports are defined in Section III. The I/C 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-30C beard requires a separate ﬁeétored
interrupt. Figure 2-3 illustrates the procedure for setting up the

interrupt vector.

DWM-C03%00-00 REV. AQO 2=
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AM-300

—— AM-30| CABLE ——— i

RS-232 CABLE

58 RCVD LINE SIG. DETECT
17 TO TERMINAL

61DSR TO TERMINAL

el

5 CTS TO TERMINAL
et T
1OUTPUT DATA

03 70 TERMINAL

0 as
/Mf"f RTSl——D—o:\_-'
# e o
' B6 !
DCDE*——Q—TO*IL
: NG T
o ) v
o TAG | |
RXD,; — o AN
! ~d T F
cTs) ey
o) Jy—o 6 o—-—<}———lod""
I E |

TRANSE DATA FROM

02 MINAL

SIG.GND

RCVD LINE Si1G DETECT
TO TERMINAL

DSR TO TERMINAL

CTS TO TERMINAL

|
|
/! !B)\BI "
,Blo,
|
é’ :BS|
+5v 4—%—? .
I
: I
: |
f\\ :p\l_l
DTR, 12> :.,\I__‘T
. i
: . A2 1
TXD N O—3
2 V # i
t
A4,
ik MISC, D |
. ik
Pa!’;’ g4

o

<3

i
}

1 QUTPUT DATA
1 TO TERMINAL

Jz

TRANS DATA FROM

TERMINAL

‘”'"6““”""”“.‘[{’;;_-“'“--_—____"'__

DTR FROM TERMINAL

1
07 | S1IG.GND - -
L.

m JUMPER OPTION ON REV. ¢ AND LATER BOARDS ONLY, REV. A AND B BOARDS

ARE HARDWIRED TO “E” POSITION.

Pigure 2-1. AM-300 Cabling and Jumper Requirements
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DTR FROM TERMINAL ~:




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

JUMPER TO GND

FOR mQn
JUMPER TO +5V ©
‘ ' A3 o
FOR m» Y o
AS =)
A6 o
AT o {Board Rev A & B)
‘ ) -,
us U2t ~ 8 o S [ A AN ENNNNEERERRNNNN
s B et B amem -] (-] L-J L -3 ° o o
-] o o [ -] -
C?cao c o o ® ® o o
P L] o, 0 o ° 08
4 “°° ;__;‘qiig < 0000000000000000000
— e oy Yo’ &~ o 2 .UG:.
U—4-\|—-——||—-~ o e o
- -] -]
°= - -]
_°‘ o o o
L P °
o =] -
- o
‘~=r'r_=r=' C)cq ------ .2

=

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

Board Rev C Agjnd Later

Figure 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

tﬁ

TO CHANGE FROM LEVEL 3

TO ANOTHER LEVEL, CUT ETCH ON COMPONENT
SIDE AS SHOWN AND JUMPERlPAD 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

Pigure 2-3. AM-300 Vector Interrupt Jumper Setting . .
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CTS Jumpering. (Rev C ané later boards onl&). Each RS-23%2 channel
may be configured so that CTS is always assérted, or is controlled
externally %Yty the peripheral to which it?is attached. TFigure 2-4
illustrates these jumpers. Note: This can?be accomplished in the
external cabling or using the on-board shorﬁ}ng.blocks.

MABE INUSA
°@%1°77
1=n

3 -
DWB=-00300-00 REV C
* oo ua”®

i LI
cHI ;
0000000000 00000000 0

Bg! ] L]

Cc15a B @)
the ' OO

°
boooOLORRORO000CODDD0:

]

9C27e uge

&
X

090
to0000
L]

o
o
o o

°
a
do000Q

00006000680
0000000000
8000000,
[}
00000
600000000
L]

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 INTRCDUCTION.

This section describes the programming requirements for the AM-300

circuit board. Input/Cutput port addressing, btaud 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/0C PORT DEFINITIONS.

Five 1/0 ports are required by the AM-300. These are summarized in
Tables T and II.

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

Digital Corperation TUC1671B ASTRO. See the data sheet on the chip
for a detailed explanation of the register contents.

In addition to the registers contained in the TUC1671B, there are
three other functicons that must be considered:

A. MUX Control Register

See Table II for description of control bits.

B. Baud Rate Programming

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

1. Bet up the MUX Control Register with bit 3 set to a "1

and bits 0-2 set to address the appropriate channel.

DWM-00300-00 REV. AQO 3-1
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2. WVrite to pert X0 with bits 0-3 used to select the
appropriate baud rate. The Western Digital Dual Baud
Rate Clock Cenerator (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 ™iM. Once set, any of the six
channels can generate an interrupt to the  CPU. L single
line interrupt is used for all channels. To determine
which channel has generated an interrupt, the following

sequence .must be programmed.

1. After rTeceiving the interrupt, set up the MUX Control
Register with bit 5 set on a "1" and bits 0-3 set to a
“O" .

2. Read port XO. The AM~-300 will feturn 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 LS '

Bit 2 - 1 = Read Interrupt

Hi

Q0 = Write Interrupt

The channels havé been prioritized suéh thaf I1/0 channel 1
has the highest priority.and I/0 channel 6 has the lowest.

DWM-00300-00 REV. AOO ¢ 34




RS5-2%2 INTERFACE.

Three edge connectors are provided at the top of the AM-300 to allow
connection to RS-232 compatible peripherals. Each connector

- contains interface

signals for +two I/0 channels. The following

RS-232 signals are provided:

fn

EFputs: B 1. BB.

ot
% %, (CC

Cutputesr 2o 1. CD

% 2. BA

W3, CchA

Carrier Detector

Received Data

a : . e CT 4
Clear to Send g 3= Date bo PFW;@

D2 Deke Lo gi"wi ty

Data Set Ready 2 WTR
fa il -N

ki

Data Terminal Ready

Transmitted Data‘

Request to Send

4. Misc Miscellaneous

Figure 2-1 illustrates the standard cable configuration. *

C{7”$i%% @4ﬁ&@

b forn
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‘ Amf%ao‘pub

R0 [10,2) MACRO ASSEMBLY LISTING

; -
8

A+-300 TERNINAL INTERFACE DRIVER

ue wE uE W wh

Copvright (C) 1977, 1978, 1979 - Alrha Microsystems: Irvine CA 72174

Edit History:

'3
L
u
H]
-
1]
»
H
.
¥
.
?
*
1
"
T
.
1
»
1
a
?

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

3 5 ar E e

OPY SIS et
FOLLOWING TWO EGUATES DEFINE THE BOARD ADDRESS AND INTERRPUT LEVEL
MST BE. CHANGED T0 RUN THIS IRIVER AS A SECOND AH-300 HWDLER
NIERRUPT VECTOR AMPER ON THE AH-100 CPU MUST ALSD BE WIRED IN
~ROSFe . 1BOARD ADDRESS -
S INTERRUPY VECTOR LEVEL

PYIY et B TEFINE PORTS PORT
N et OFFSET  OUT*PORT
Awm X w1777 , . WRD 0
OFFSET  IN‘PORT
WRD O
ENDN
SRR
1 At '
;mﬂm .
s TERRINAL DRIVER COMMNICATIONS ARER
A R OO SCHARRCTER OUTPUT ROUTINE
BRINIT $INITIALTZE ROUTINE
1 LR R AR R
T
§ FEHHH R R

$INITIALIIE THE AM-300 PCRT
#R1 MUST CONTAIN THE BAUD RATE CODE (0-17)

000004 156503 00004 INIT:  MOVB  A(RSH,R3 SPICK UP THE INTERFACE ADDRESS
000010 004307 ADDI  10.R3 {MAKE INTO BAUD RATE CONTROL COMMAND
000012 150337 177774 VB  R3, 08N+ 3 AND SET INTO MUY REGISTER
000016 150137 177770 MOVE  R1.@8AMX $SET BAUD RATE INTO RATE GENERATOR
000022 004347 BICI  10.R3 $STRIP OFF THE BAUD RATE CONTROL BIT
000024 150337 177774 MVB  R3,BHAMX+S i MND SELECT THE ASTRO
000030 152737 000011 1777M1 MOVB  $11,88AMI+1 sINITIALIZE THE ASTRO
000036 152737 000205 177770 MVB  #205,884M)
$STORE THE TERMINAL DEFINITION ADDRESS IN THE INPUT AND DUTPUT ROUTINES
000044 071167 0002046 " LEA R, INI-12. $SET BASE INDEX
000050 004113 ADDI  12..R1 $ADVANCE 70 CORRECT ROUTINE PAIR
000052 073302 50B R3,,-2 ,
000054 130561 000002 MOV RS,2(R1) $STORE THE TERMINAL DEFINITION ADDRESS

Figure 3-1. AK-300 Terminal Interface Driver (SH 1 of 3)
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AMR00 110,21

000060

000064
000070
000074
000076
000100
000102
000110

000112
000114
000120
000122
000126
000134
000136

000140
000142
000150
000154
000156
000164
000170
000172
000174
000175
000200
000202
000212
000222

000242
000252
000262
000270

130361

0711867
133704
004407
020401
130114
152737
000037

131305

136503

004317
150337
152737

000012
132767
106327

001442

152737
153701
006201
000070

000065

000076
000102
000106

000112

000116
000122
152737
000011

000010

000020

177774

000020

17170

Figure 3-1.
" DWM-00300-00 REV. BQO

000207
000062 o

177774

-

000002

177774

000070

' 000074
000100

000104

000110

177774

WACRO ASSEMBLY L ISTING PRGE 002

HoV RS 10(R1)

- $INITIALIZE THE INTERRUPT VECTOR

LEA R, INTRPT sINDEX THE INTERRUPT ROUTINE
MOV eN50.R4 sINDEX THE INTERRUPT VECTOR TABLE BASE
ADDI  14-C2%AMV>,R4  3BUMP TO CORRECT VECTOR ENTRY
SUB  R&R1 $MAKE ENTRY ADDRESS INTQ AN OFFSET
HN  RL.8R$ . $STORE INTERRUPT ROUTINE OFFSET m TABLE
MOVE  #20.83AMX+4  SENABLE AM300 INTERRUPTS

ING: . RIN - :

3 HREE R R R R E S

H CHROUT ¥

FEHHHEHRHHAEHEHHHH

QUTPUT CHARACTER INITIATION ROUTINE
ENABLE THE ASTRO TRANSHITYER WHICH GENERATES AN INITIAL INTERRUPT
CHROUT: MOV~ ER3.RS $SET. TERNINAL- DEFINITION INDEX

e WE M

MVB  4(RS).R3 3SET ASTRO ADDRESS
ADDI  20.R3
MVB  R3.88M+4  $SELECT ASTRD
HOVB  H207.BMAMX . EMABLE TRANSMITIER
e 2 " $SET V-BIT TO DEGUEVE THE CLOCK ENTRY
RTN
7 R R
3¢ INTRPT #
§ HEHHEEE I R
{INTEFRLPT HAMILER FOR MULTIPLEXED BORD INTERRFTS
INTRFT: SAVE 1SAVE REGISTERS

WOV #20,INLP¥2  SRESET THE INTERRUPT LOOP CONT
NP DECB 820 $DECREMENT THE INTERRUPT LOOP COUNTER
BEQ INTX : AND ALLOW CLOCK IF 20 SEQUENTIAL LOOPS
SREAD AM-300 INTERRUPYS

P RL DIRECTED JUMP ON DEVICE CODE + 1/0 FLAG

INTX:  HOVB  820,88AMY+4 TENABLE AM300 INTERRUPTS
RRTT

* PORTIO *

~8 we wE

sROUTINES FOR HANDELING THE INPUT AND OUTPUT INTERRUPTS FROM EACH PORT
$THIS IS A BRUTE FORCE METHOD DUPLICATING THE CODE & TIMES FOR SPEED PURPOSES
LEFINE PORTIO PX

IN‘PX: MOV #0:R3 $SET TERMINAL DEFINITION ADDRESS

AM-~3C0 Terminal Interface Driver (SH 2 of 3)
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MO0 (10,21

000402
000410
00414
900420

000426

000432
000442

000450

000474
000476

000502

000510
000516

000524
000526

122705
132705
132705
132705
132703
132765

156537
133701
122701
001404
153701
000127
000647

123727
001243
122701

001640

152737

156537
123727
001405
000130
005201
100006
042715
152737
000614
150137
000611

s

1

000100 .

000207

1712

000200
000205

\TTT3

Flgure 3-1.

i

000425

000417

000411
000403

177714

001000

177770

177774

17

MACRD ASSEMBLY LISTING

ME uE W ws ME uE wE

PRGE 003

SSET TERNINAL DEFINITION ADIRESS

-aﬂEF&UNNGHMHJMMSSﬂtPHEIEWEHHHESHRTHEQKNBMFWWS

SELECT THE PORT

READ THE STATUS REGISTER

CHECK FOR INPUT CHARACTER READY
BUT SKIP TO OTHER IF NOT 50

READ THE ASTRO DATA REGISTER

GO PROCESS THE CHARACTER

NS S ME W wE W

{BYPASS IF TRANSHITTER IS ENABLED
$CHECK DATASET READY
IENABLE THE RSTRO TRANSMITTER

SELECT THE PORT
CHECK FOR DATA SET BUSY
AND 60 TO FULL NELSON IF 50
GET NEXT OUTPUT CHARACTER
DATA AVAILABLE?
YES
CLEAR THE OIP FLAG -

'_-nlsnm.snﬁnsmommmmrmmxsm

:ﬁﬂBUWWWETDMﬂMIWMFEﬂﬂ@

BR IR
WT'PX: MV #0.R5
BR OUTPR
EXDH
PORTIO 1
PORTIO 2
PORTIO 3
PORTIC 4
PORTIC 5
PORTIO &
$ INPUT CHARACTER PROCESSING
INR:  MOVB  4(RS) B¥ANK+4
MIVB  @RAMK+2,R1
BIT  #2.R1
CBEG INI
MOVE  eRaMX+3:R1
- TRMICP
BR INP
iFALSE INPUT INTERRUPT - CHECK FOR DSR INVERRUPT
INI:  BIT  e4ANK,#2.8,
. OBE INP
BIT  #100,R1
BER  INP
MOVB  #207,e8AMX
BR InF
10UTPUT CHARACTER PROCESSING
QUTPR: MOVB  4(RS), B8AMX+
BIT  G#AMI+Z,$1008,
BEQ  OPRD
TRMOCP
ST R
BPL  OPRG
BIC  #200.8R5
OPRD: MOV 4205, @8AMX
BR INP
OPRG: MOVB  RI,EMMX+3
BR NP
END

g

AM-300 Terminal Interface Driver (SH 3 of 3)

DWM-00300-00 REV. BOO

%_8




SECTION IV
FUNCTIONAL THEORY OF CPERATION

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 ©beard and also provides information IFor each of the
integrated circuit elements.

4.1 CIRCUIT BOARD CPERATICHN.

This circuit board provides six programmable I/0 ports that
interface with the gsystem 8-100 bus and RE-232 type peripherals.
™he functional block diagram is shown in Figure 4-1 and the circuit
‘board schematic is contained in Section VI of this manuzl. 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 AO0-AT and the
data lines DOO-DO3.

The circuit board address (A%-A7) 1lines provide one input to
comparator Z34. The other comparator input comes from the board
eddress 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 Jjumper wires are connected to either
ground or +5V to generate +the selected address. Signal ADRE

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

DWM-00300-00 REV. AQO 4-1




IACK
ﬁ)—
DRIVERS ;:)
QUTPUT DALO-DAL7 DATA BUS (TRI-STATE) ASTRO
DATA 0-7 OUTPUT DATA - : FHAN 1
BUFFERS A
i . BAUD RATE ; —>—
BRPLS, FREQ 1 — : RECEIVERS 2
(" BRPLS cs : _)__)>_)_
| __—-DC‘— 2 BAUD
| TYP. 4 RATE TACK . L
| . CLOCK IACK,
| E— GEN BAUD RATE
| _ BEDOUT FREQ 2 . e
; : DRIVERS >
| - : —>—
ASTRO
INPUT DATA 5.0688 MHZ CHAN 2 —
: BLUFFERS CLOCK GEN i
1; - - o RECEIVERS 2—
| INPUT o1 BO1 : —>—
| DATA 0-7 —— 3] LN ; e
| — el — '
| 801 —T— I -
| PWR e TACK p
Y —Ee— BPWR 2
BUFFERS |jrmurmimua | by >
RESET P . DRIVERS [ 2.
BEDIN ¢ — : — >
: DB!N : : s
e C— : ASTRO
_ PSYNC - CHAN 3
) BRPLS BAUD RATE : Ly
PDBIN 3 REQ 2 _ - —r—
" - , RECEIVERS 3
IACK1 BRPLS4 — 5y
- BALD Ccs .
ADDRESS _ . RATE |
A3 — AT ADDRESS | ADRE 5 CLOCK l IACK i
(—
—< COMPARATOR CONTROL GEN BAUD RATE :
LOGIC PRDY FREQ 4 : >
T S I . A
DRIVERS :
— o3 >—
ADDRESS BPWR BE SANa
HEADER - :
INTP : >
= : RECEIVERS >”
MRSTR : [
_ ADDRESS AD — A2 IACK g —
ADDB)ESS —a—
> DRIVERS <a
_ 3 >
: ASTRO
J CHAN 5
BAUD RATE : 3>
FREQ 5 — >—
.| : RECEIVERS [ 33
| - — |_,)__
| NTP BE : BAUD = _
BRAPLS RATE IACK, I
AeS BRPLS, — 5 CLOCK 6
DALO— BAUD 1 o —————— GEN BAUD RATE
DALS MBIT 0.2 RATE BAPLSg [ BRFLS, FREG 6 L
L DECODER L
MUX p— : DRIVERS
REGISTER gPWR | “"“);‘:
: —_—— ASTRQ
_ —— CHAN 6
‘ — | —>— 5100 & : -
. INTERRUPT . RECEIVERS
INTERRUPT LOGIC mﬁ: —>— INTERRUPTS : _'):
J —r— 3
sy Y

‘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-AT
and setting A2=1. Data lines DALO-DALZ contain the port address and
are loaded intc the MUX register by dlock input MRSTR generated from
A2 and BEDQUT.  This address then becomes MBIT ~-MBIT applied to
tri-state buffer U40 to DAL3-DALS for addressing the ASTRO modules.
Address 1lines AO and A1 then contain information to control the
ASTRC 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 shewn in Table 4-2. Tweo instructions are required; the first to
address the I/C port to be programmed and the second to set the baud
rate.

The first input sets Bit % of the input to a 1. This sets DALZ,
which is inverted in 239 and sets DAL3 into the MUX Registéf 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 0-2 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 1isg applied to DALO-DAL%, is inverted on Z39, 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 enableﬁ 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 the CPU, bit 5 is set to a 1 and
bits 0-% set to 0. This data is stored in the D flip-flops as INT?
(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 & 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 cn bit positions DAL3-DALT, and bit 2 is set to a logical 1 for
a read interrupt and to-a logical © for -a write interrupt. The next

pelling cycle resets the interrupt condition.

4.1.4 Data I/0.

All data, control, .and.status words are trangferred -over +the  Data
Addrees Lines DALO-DALT. 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 terminclogy
is referenced to the CPU so that a read or input takes data from the
ASTRC and places it on-the DAL .lines, while a write or ocutput places
data from the DAL lines into the ASTRO.

"l
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’

A read operaztion is initiated when the CPU places an address on. the
sddress lines.  When the circuit board is addressed and PSYNC is
- true, C8 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 to
select ASTRC registers 1o read from as follows: T

Bits 1&0 Selected Register

o0 Control Register 1
C1 - Contrcl Register 2
10 Status Register

11 Receiver Holding Register

When the Read Enable line (DBIN) to pin 39 is set to a low condition
vy the 'CPU, the ASTRO gates the contents of the addressed register
‘onto the DAL. The read operation terminates and the device Dbecomes

unselected when both CS and DBIN return to a logic high. -Bit 0 must
be 2 logic O in read or write operations. A

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 A0-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 - _Conffol Register 1

001 Control Register 2
010 . SYN =nd DLE Register
011 Transmitter Holding Register

100 - MUX Control Register (U28)

L3

When the Write Enable line (BPWR) to pin 4 of the ASTRO is set to a
low condition by the CPU, the ASTRC 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 0.

- 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/T;angmittgr modules so these are
described in detail. ¥The-cOhtrﬁiﬁldgié.and' interface modules are
alsc described withﬁlogic:and coﬁhectibh diagrams for each one.
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4.2.1 Baud Rate Clock (U111, U19, T27).

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

The crystal oscillator utilizes a #oltage controlled oscillator
(U4t) with an external crystal. This cscillator runs confinﬁously
suprlying the necessary clock frequency for +the Baud 'Rate ‘clock
module. ’ ' Lo

.The Baud Rate clock mddﬁle generates any one of 16 selébted'clock

rates determined by the input cocde.  Each DIP éontéins two complete
‘clock generators to supply +two receiver/transmitter modules. A
block diagram is shown in Figure 4-3 and pfn'connections are. shown
in Pigure 4-2. '

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

TABLE 4-2. Clock Generator Output Frequencies

‘rranﬂmm : Theoretical Actual

e85 __| Baud | Freq Fraquen Percent %‘ﬂ .

Dl CI B[A | Rate’ 168X C.Igg 18x Ci Ermor =3 Divisor
ojojo]o ]| % 0.8 KHz 0.8 KHz —
oloroO|t |78 1.2 1.2 - 50/50 -{ 4224
0j0j1]|0 |10 -1.76 1.76 —
0jol 11| 1348 2152 21523 0.016
0o|l110]0| 150 2.4 24 - 50750 2112
0|l]1j0]1} 300 48 4.8 - 50/50 1056
01111310 | 600 9.6 26 —_ - S0/50 528
11111 ] 120 19.2 19.2 — SO/50 264
110|0¢t0 {1800 ®’h 8.8 e 50/50 176
1101071 {2000 32.0 32.081 0.263 50/50 158
10| 1]0 ] 2400 384 8.4 - 50/50 132
110 1|1 ;3800 57.6 576 -— 50/60 a8
111100 {4800 168 "76.83 - 50/50 86
t|110]1 17200 1ns.2 115.2 - 50/50 44
1111110 | 9800 153.8 153.6 - 48152 a3
1811 19,200 307.2 568 3.12% S0/S0 16
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Pin Connections

XTAL/EXT 1

+5V

XTAL/EXT 2

-
Ta
g

GND
NG

Figure 4-2. Baud Rate Clock Connections

_Block Diagrém
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Pigure 4-3. Baud Rate Clock Block Diagram
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4.2.2 Asynchronous/Synchronous Receiver/Transmitter (ASTROY (U7,
U8, U15, U16, U23, U24). '

The ASTRO 1s a device that interfaces a serial data communications
channel +t¢ 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 (DATO-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 block
diagram 1is shown 1in Pigure 4-5. . The primary sections include
receiver, transmitter, control, and bus interface. Input and output
signals are described in Table 4.3.

Receiver Register. 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 uvnused high-order bit positions. ‘

Receiver Holding Register. This 8-bit parallel buffer register
vresents asssembled receiver ‘characters to the DAL bus 1lines when
requested through = 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 matéh between the registers sets up
gstripping 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 alsoc enables character synchronizatidn of +the
Receiver on twoc successive matches with the SYN register.

:“Pm-:". .
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Ve | 1 40 | vpp
TACKI | 2 391 RE
CS | 3 38 | RIS
WE | 4 37 | TDATA
IACKO | 5 36 | CTS
Y | 6 35 | TXTC
NTR | 7 34 | TXRC
DALZ | 8 33 | R4
DALT | 9 32| R3
DALZ |10 31 | R2
BALS. | 11 30| R
DALZ | 12 29| TARR
BALS {13 28 | BER
DALE |14 27 | RDATA
DALY |15 26 | TO3
DR | 16 25 | D4
D7 |17 24 | D%
RING |18 23| MR
MTSC {19 "22| Tpé
ss |20 21 | Voo o

Figure-4—4; ASTRO Connections

i
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