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ALPHA MICROSYSTEMS AM-300
SIX PORT SERIAL INPUT/OUTPUT BOARD DESCRIPTION
I. Introduction
The Alpha Microsystem AM-300 Six Port Serial Input/Output
Board has been designed to provide six full programmable RS232
I/0 ports on a single printed circuit card.
The following is a summary of the AM-300 capability:
~ S-100 bus compatible
- Six fully programmable RS232 I/O ports

- 16 selectable baud rates for each I/O port under soft-
ware control. (max rate = 19,200 baud)

- Synchronous and Asynchronous operating modes for each
port utilizing versatile Western Digital Corporation
Asynchronous Synchronous Receiver/Transmitter (UC1671B)

- Five I/0 ports utilized for data and control

- Multiple level interrupt compatibility

II. I/O Port Definitions

Five I/0O ports are required by the AM-300. These are summarized
in tables I and II. The I/O port address block is jumper selectable
via a plug in header (233) and normally is configured for I/0 address

DECIpE 242 o

" F8. through FC (HEX)

Note that the first four I/O addresses are contained in the
Western Digital Corporation UC1671B ASTRO. See the data sheet
on the chip for a detailed explanation of the register contents.

In addition to the registers contained in the UC1671B, there
are three other functions that must be considered:

A. MUX Control Register

See table II for description of control bits.



B. Baud Rate Programming

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

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

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

C. Interrupt Programming

Interrupts can be enabled by setting bit 4 of the
MUX Control Register to a "1". Once set, any of
the six channels can generate an interrupt to

the CPU. A single line interrupt is used for all
channels. To determine which channel has generated
an interrupt, the following sequence must be
programmed.

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

2. Read port X0. The AM-300 will return the
address of the channel that has generated
the interrupt according to the following

format:

Bit 7 MSB

Bit 6

Bit 5 Interrupting

Bit 4 Channel Number

Bit 3 LSB

Bit 2 1 = Read Interrupt
2 = Write Interrupt

The channels have been prioritized such that I/O
channel 1 has the highest priority and I/O channel
6 has the lowest. -

III. RS232 Interface

Three edge connectors are provided at the top of the AM-300



to allow connection to RS232 compatible peripherals. Each

connector contains interface signals for two I/O channels.

The following RS232 signals are provided:

Inputs:

Outputs:

BB
CB
cC

CF

CDh
BA

ca

Misc

Received Data
Clear to send
Data Set Ready

Carrier Detector

Data Terminal Ready
Transmitted Data
Request to Send

Miscellaneous



I/0 Port

Address Al

X0

X1

X2

X3

X4

TABLE 1
1/0 PORT DEFINITIONS

Control Register 1 Control Register 1

Control Register 2 Control Register 2

SYN and DLE Register Status Register

Receiver llolding Register Transmitter llolding Register

———— MUX Control Register

Comments

See UC1671B spec
See UC1671B spec
See UC1671B spec
See UC1671B spec

See Table II

zﬁ& the base I/0 Port address (shown as 0) is jumper selectable to any block of eight I/0 addresses.



Bit

TABLE 11

MUX CONTROL REGISTER (X4)

Function

Multiplex Control Bit O
Multiplex Control Bit 1
Multiplex Control Bit 2

Program Baud Rate

Interrupt Lnable

Read Interrupt

Comments

3 bit code addressed
the appropriate RS232 channel.
Legal addresses are 1-6.

Set to "1" to program addressed
channel's baud rate. Set to '"0" to
program addressed channel's ASTRO.

Set to "1'" to enable reading
of interrupt vector



SI0-6 CABLING

SI0-6 CABLING SIGNAL NAME
Al (CD)2 DTR2-
A2 (BA)2 TXD2
A3 (CD)1 DTR1-
Al (MISC)2
AS (cA)l RTS1-
A6 (BB)1 RXD1
AT (CF)2 CARDET2-
A8 (CB)1 CTS1-
A9 (cB)2 CcTs2-
A10 (cc)2 DSrR2-
Bl N/C
B2 N/C
33 (BA)1 TXDL
BL (CA)2 RTS2
BS (MISC)1
B6 (CF)1 CARDET1-
BT (BB)2 RXD2
B8 (CC)1 DSRi-
B9 (+5VP)

B10 (GND)

ON SI0-6 CONNECTOR JUMPER

Al TO Al10

A3 TO B8

A5 TO A8

BL TO A9

AT TC Bé TO B9

ON DB 25 J1+J2 JUMPER:

PINS S5, 6, and 8

DB25
Ja-5
J2-3
J1i-5
N/C
N/C
J1-2
x/C
N/C
N/C
J2-20

Jl-

N/C

N/C

N/C
J2-2
J1-20
N/C
J1+J2-7



'WESTERN DIGITAL
MOS/LS!

DATA SHEET

BR 1941

FEATURES

¢ 16 SELECTABLE BAUD RATE CLOCK
FREQUENCIES

* DUAL SELECTABLE 16 X CLOCK OUTPUTS FOR
FULL DUPLEX OPERATIONS

* OPERATES WITH CRYSTAL OSCILLATOR OR
EXTERNALLY GENERATED FREQUENCY INPUT

¢ ROM MASKABLE FOR NON-STANDARD FRE-
QUENCY SELECTIONS

® DIRECT UART/USRT AND TTL COMPATIBILITY

* OUTPUTS A 50% DUTY CYCLE CLOCK WITH
0.01% ACCURACY

* 18 PIN CERAMIC DIP PACKAGE

* 3 DIFFERENT FREQUENCY/DIVISOR PAIRS
AVAILABLE

PIN CONNECTIONS

XTAU/EXTY [ O XTAL/EXT 2

v [J2 1 fr
fn O3 Ta
Ry, L[4 Ts
rg L5 Te
Re Oe Tp

Ry 7 sTT

sTR [Js GND
+12v. [9 NC

BR1941L BLOCK DIAGRAM
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GENERAL DESCRIPTION

The BR1941L is a combination Baud Rate Clock Gen-
erator and Programmable Divider. It is manufactured
in N-channel MOS using silicon gate technology.
This device is capable of generating 16 externally
selected clock rates whose frequency is determined
by either a single crystal or an externally generated
input clock. The BR1941L is a programmable counter
capable of generating a division from 2 to (2'%-1).

The BR1241L is available programmed with the most
used frequencies in data communication. Each fre-

quency is selectable by strobing or hard wiring each
of the two sets of four Rate Select inputs. Other
frequencies/division rates can be generated by re-
programming the internal ROM coding through a
MOS mask change. Additionally, further clock divi-
sion may be accomplished through cascading of
devices. The frequency output is fed into the XTAL/
EXT input on a subsequent device.

The BR1941L can be driven by an external crystal
or by TTL logic. All pins are TTL compatible.

3128 RED HILL AVENUE, 8OX 2180
NEWPORT BEACH, CALIFCRNIA 22683
(714) 557-3550 TWX 910-585-1133
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PIN DESCRIPTION
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CADDRESS NEED ONLY SE VALID DQURING THE LAST
TPW 1IME OF THE INPUT STROSE

PIN NUMBER SYMBOL NAME FUNCTION
1 XTAL/EXT 1 Crystal or This input receives one pin of the crystal package
External Input 1 or one polarity of the external input.
2 Vee Power Supply +5 volt Supply
3 fa Receiver Qutput This output runs at a frequency selected by the
Frequency Receiver Address inputs.
4-7 Ra.Rg.Rc.Rp | Receiver Address | The logic level on these inputs as shown in Table 1,
selects the receiver output frequency, fg.
8 STR Strobe-Receiver A high-level input strobe loads the receiver address
Address (Ra, Rg, Re, Rp) into the receiver address register.
This input may be strobed or hard wired to ~5V.
9 Vpo Power Supply + 12 volit Supply
10 NC No Connection
1 GND Ground Ground
12 STT Strobe-Transmitter | A high-level input strobe lcads the transmitter
Address address (Ta, Tg, Tc, Tp) into the transmitter
address register. This input may be strobed or hard
wired to +5V.
13-16 Tp.Te. Tg.Ta | Transmitter The logic level on these inputs, as shown in Table
Address 1, selects the transmitter output frequency, ft.
17 fr Transmitter Qut- | This output runs at a frequency selected by the
put Frequency Transmitter Address inputs.
18 XTAL/EXT 2 Crystal or This input receives the other pin of the crystal pack-
External Input 2 age or the other polarity of the external input.
TIMING OIAGRAM CRYSTAL OPERATION EXTERNAL INPUT OPERATION
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3128 RED HILL AVENUE, BOX 2180
NEWPQORT BEACH, CALIFORNIA 92663
TWX 910-596-1139

(714) 557-3850



WESTERN DIGITAL BR 1941L

MAXIMUM GUARANTEED RATINGS

Operating Temperature RaNge. .. ...uuuueeueteeteerennnenneasserenceaesensesssonnosoncnnnns 0°C to +70°C

Positive Voltage on any Pin, with respect 10 ground . .......c.vtiiieiiriiieeeereeeeeernorenencsenns +20.0v
Negative Voitage on any Pin, with respect t0 groUNd . ......vvuiieiiiueeieannnnnnonnceeeeeeaeannneas -0.3v

*Stresses above those listed may cause permanent damage to the device. This is a stress rating only and Func-
tional operation of the device at these or at any other condition above those indicated in the operational
sections of this specification is not implied. '

ELECTRICAL CHARACTERISTICS

(TA = 0°C t0 70°C, Ve = +5V £5%, Vpp = +12V £5%, unless otherwise noted)

- PARAMETER MIN. TYP. | MAX |UNIT COMMENTS
DC CHARACTERISTICS
INPUT VOLTAGE LEVELS
Low-level, V| 0.8 \' excluding XTAL inputs
High-level, Vi Vee-1.5 Vee \'
QUTPUT VOLTAGE LEVELS
Low-level, Vo 0.4 \ loL = 3.2 mA
High-level, Vou Vec-15| 4.0 \' loH = 100z A
INPUT CURRENT
Low-level, I 0.3 | mA | ViN = GND, excluding XTAL inputs
INPUT CAPACITANCE
All inputs, Cn -] 10 pf Vin = GND, excluding XTAL inputs
EXT INPUT LOAD 4 5 Series 7400 unit loads -
POWER SUPPLY CURRENT
Icc 20 30 mA
oo 20 30 | mA
AC CHARACTERISTICS . Ta = +25°C
CLOCK FREQUENCY 5.0688 MHz | XTAL, EXT
PULSE WIDTH (Tpw!
Clock 509% Duty Cycle £10%
Receiver strobe 150 DC ns See Note 1
Transmitter strobe 150 . DC ns See Note 1
INPUT SET-UP TIME (ggT.up)
Address 80 ns See Note 1
OUTPUT HOLD TIME (THoLD!
Address 50 ns
NOTE 1: Input set-up time can be decreased to >0 ns by increasing the minimum strobe width by 50 ns
to a total of 200 ns. .
All inputs except XTAL/EXT have internal pull-up resistors.

Q; 3128 RED HILL AVENUE, BOX 2180
wesTean bieiTaL 3 NEWPORT BEACH, CALIFORNIA 82663
¢ 0R PO AR A T 1 0N (714) 557-3550 TWX 910-595-1139
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OPERATION

STANDARD FREQUENCIES

Choose a Transmitter and receiver frequency from
the table below. Program the corresponding address
into TA-TD and RA-RD respectively using 200 nsec
minimum strobe pulses or by hard wiring the strobe
and address inputs.

NON-STANDARD FREQUENCIES

To accomplish non-standard frequencies do one of
the following:

1. Choose a crystal that when divided by the
BR1941 generates the desired frequency.

TABLE 1. CRYSTAL FREQUENCY = 5.0688 MHz

Transmit/Receve Theoretical Actual Duty
Adgdrass Baua  Freguency  Frequency Percant Cycle
D C B A Rate 18X Clock 18X Clock Error 3 Ovisor
Q Q 0 '] 50 0.8 KMz 08 KMz - 30/50 6338
¢ 0 a0 1 75 12 12 - 50/50 4224
[ a 1 Q 10 1.78 176 - S50 2880
0 0 1 1 1345 2182 21523 0.018 S0/90 2335
o 1 9 0 150 24 24 - 50150 2112
Q H 0 1 2 48 48 - 50/50 1056
a1 t ¢ 300 96 96 - 50150 528
[ I 1 1 600 192 19.2 - 50150 264
1 Q Qq ] 1200 288 288 -_ 50150 178
10 0 1800 320 32.081 0253 50/50 158
1 Q 1 [+] 2400 38.4 4 - 50/50 132
LB B | 1 3800 576 576 - SU/50 83
1 10 0 4800 76.8 768 - S0/50 86
1 1 o} 1 7200 115.2 115.2 - £0150 44
1 1 1 0 9800 1536 1536 - 4852 32
1 1 1 1 19200 23072 3188 3.128 50150 16
BR1941L

TABLE 3. CRYSTAL FREQUENCY = 4.9182MHz

TransmitiReceive Theoretical Actual Outy

Address Baud Fraguency Frequency Percent Cycta
D C 8 A Rate 16X Clock 16X Clock Error K Divisor
g a4 0 ¢ S0 0.8 KHz Q.8 KHz - 50150 5144
o 0 o 1 75 1. 1.2 - 50/50 4096
0 0 1 a 110 178 1.7598 .01 . 2193
e 0 1 1 1345 2.152 2.152 - S0/150 2284
o 1 0 0 1% 24 24 - 50/50 2048
ot a 1 300 438 48 - 50150 1024
0 H 10 800 9.6 96 - 50150 512
g 1 1 1 1200 19.2 19.2 - 50150 %8
10 0 0 1800 2838 28.7438 Q.19 . 171
Tt 0 0 v 2000 20 31.9168 0.26 050 154
10 1 Q0 2400 384 38.4 - 50/150 128
t 0 1 1 3800 $7.6 57.8258 0.39 N 85
1 1 0 0 4800 76.8 788 - $0/50 64
1 10 1 720 1182 114 308 Q277 ‘ 43
1 1 10 9600 153.6 153.6 - 50/50 32
1 1 1 1 19.200 307.2 3072 - 50150 16
*When the duty cycie s not exactly 50% itis50% = 10%

BR1941L-5

2. Cascade devices by using the frequency outputs
as an input to the XTAL/EXT inputs of the sub-
sequent BR1941. ‘

3. Consult the factory for possible changes via ROM
mask reprogramming.

CRYSTAL SPECIFICATIONS

User must specify termination (pin, wire, other)
Frequency — 5.0688 MHz or 4.9152 MHZ at dut
Temperature range 0°C to 70°C

Series resistance 50

Series Resonant

Overall tolerance +.01%

TABLE 2. CRYSTAL FREQUENCY = 5.0688 MHz

Transmit/Raceive Theoreticai Actual Outy
Address Baua Frequency Fraquency Percent Cycie
0O C B A Rate 32X Clock 32X Clock Error *% Divigor
o} 9 Q 0 50 16 KHz 16 KHz - 50/50 3168
0 9 o 73 2.4 23 - 50/50 2112
¢ 0 v 0 mne 352 252 - 50150 1430
9 "] 1 1 1345 43Cs 4303 026 50150 1178
e 1+ 0 o 150 48 48 - 50150 1058
¢ t 0 1t 200 64 6.4 - 50150 792
0 1 10 300 96 96 - 50150 528
0 1 1 1 800 19.2 19.2 - 5050 264
1 [} e [} 1200 384 38.4 - 50150 132
1 a [} 1 1800 576 £76 -— S0/s0 88
1 Q0 1 0 2400 76.8 76.8 - 50/50 68
LI R | 1 3600 1152 118.2 - 50/50 44
LR | Q [} 4800 1538 183.6 - ° 33
1 LI I 7200 230.4 2304 - 50/50 22
1 1 1 0 2600 307.2 298.18 2.941 . 17
1 1 1 1 19.200 6144 633.5 3128 50150 8

*When the duty cycie is not exactly 50% 118 50% = 10%
BR1941L-6

CRYSTAL MANUFACTURERS {(Partial List)

Northern Engineering Laboratories
357 Beloit Street

Burlington, Wisconsin 53105
{414) 763-3591

Bulova Frequency Control Products
61-20 Woodside Avenue
Woodside, New York 11377
(212) 335-6000

CAL Crystal CTS Knights Inc.

1142 N. Gilbert Street 101 East Church Street
Anaheim, California 92801 Sandwich, lllinois 60548
(Available in HC-18 small can) (815) 786-8411

(714) 991-1880

This is a preliminary specification with tentative device parameters and may be subject to change after final product character-

ization is completed.

Information furnished by Western Digital Corporation is believed to be accurate and reliable. However, no responsibiiity is
assumed by Western Digital Corporation for its use: nor any infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Western Digital
Corporation. Western Digitai Corporation reserves the right to change said circuitry at any time without notice.

WESTERN o/cIitasL
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3128 RED HiLL AVENUE. BOX 2180
NEWPORT BEACH, CALIFORNIA 92663
(714) 557-3550 TWX 810-585-1139
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ASYNCHRONOUS / SYNCHRONOUS

RECE | VER/TRANSM I TTER
3128 RED HILL AVENUE P.0:80X% 2180 ..NEWPORTBEACH CALIFORANI
(714) 5573550 | TWX: 910:-595.1139% " S

FEATURES PIN CONNECTIONS
o SYNCHRONOUS AND ASYNCHRONOUS
Full Duplex Operations vesg | 1! 40
e SYNCHRONCUS MODE 1ACKI 2 39
Selectable 5-8 Bit Characters s 3 38
Two Successive SYN Characters Sets —_
Synchronization WE | 4 37
Programmable SYN and DLE Character 1ACKO | 5 36
Stripping
Programmable SYN and DLE-SYN Fill RPLY | 6 33
e ASYNCHRONOUS MODE INTR | 7 34
Selectable 5-8 Bit Characters DALD | 8 33
Line Break Detection and Generaticn BALT | 9 32
1=, 1z-, or 2-Stop Bit Selection — 31
False Start Bit Detection DALZ 110
Automatic Serial Echo Mode DAL3 | 11 30
e BAUD RATE - OC TO 1M BAUD/SEC DAL4 |12 29
e 8 SELECTABLE CLOCK RATES DALS |13 28
Accepts 1X Clock and Up To 4 Different e
32X Baud Rate Clock Inputs DALS |14 27
Up To 47% Distortion Al lowance With DAL7 {15 26 | 1D3
32X Clock BiR | 16 25 | 104
e SYSTEM COMPATIBILITY o7 117 24 | D%
Double Buffering of Data — 23 | WR
8-8it Bi-Directional Bus For Data, RING |18 e
Status, and Control Words MISC |19 22 106
All Inputs and Outputs TTL Compatible Vs | 20 21 | vee
Up To 32 ASTROS Can Be Addressed On
Bus
On-Line Diagnostic Capability
e TRANSMISSION ERROR DETECTION-PARITY
Overrun and Framing
APPLICATIONS L PACKAGE QUTLINE
SYNCHRONOUS COMMUNICAT!ONS ‘I - [—:9,_— »
ASYNCHRONOUS COMMUN |CAT1ONS 1 =
SERIAL/PARALLEL COMMUNICATIONS
40-PIN PLASTIC PACKAGE
\ UC16718 _/

REV. 12/6/76



GENERAL TFSCRIPTION -

The UCI671B (ASTRO) is a MOS/LS! device which performs the functions of inter-

facing a serial data communication channe!l to a parallel digital system. The device
Is capable of full duplex communications (receiving and transmitting) with synchro-
nous or asynchronous systems. The ASTRO is designed to operate on a2 multiplexed bus
with other bus-oriented devices. |ts operation is programmed by a processor or con=-
troller via the bus and all paraliel data transfers with these machines are accom-
plished over the bus lines.

The ASTRO is fabricated in n-channel silicon gate MOS technology and is TTL

compatible on all inputs and outputs.

ORGANIZATION

The ASTRO block diagram is illustrated on Page 4. The primary sections include

the receiver, the transmitter, control and bus interface.

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 logic zerces filling out any unused high~order bit positions.

RECEIVER HOLDING REGISTER = This 8~bit parallel buffer register presents assem-
bled receiver characters to the DAL bus lines when requested through a Read
operation,

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

SYN REGISTER ~ This 8-bit register is loaded from the DAL lines by a Write opera-

tion and hoids the synchronization code used to establish receiver character syn-

chronization. 1t serves as a fill character when no new data is available in the
Transmitter Holding Reglster during transmission. This register cannot be read
ontfo the DAL lines. It must be loaded with logic zerces in all unused high-order
bits.

DLE REGISTER -~ This 8=bit register is loaded from the DAL lines by a Write opera-
tion and holds the "DLE" character used in the Transparent mode of operation in
which an idle transmit period is filled with the combination DLE-SYN pair of
characters rather than a single SYN character. In addition the ASTRO may be pro-
grammed to force a single DLE character prior to any data character fransmission
while in the fransmitter transparent mode.

TRANSMITTER HOLDING REGISTER = This 8-bit parallel buffer register holds parallel
transmitted data transferred from the DAL lines by a Write operation. This data
is transferred to the Transmitter Register when the transmitter section is enabled
and the Transmitter Register is ready to send new data.

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

-2-




° CONTROL REGISTERS - There are two 8-bit Control Registers which hold device pro-
gramming signals such as mode selection, clock selection, interface signal con-
trol, and data format. Each of the Control Registers can be loaded from the DAL
lines by a Write operation or read onto the DAL iines by a Read operation. The
registers are cleared by a Master Reset.

. STATUS REGISTER - This 8-bit register holds information on communication errors,
interface data register status, match character conditions, and communication
equipment status. This register may be read onto the DAL lines by a Read
operation. .

e DATA ACCESS LINES - The DAL is an 8-bit bi-directional bus port cver which all
address, data, control, and status transfers occur. In addition to transferring
data and control words the DAL lines aliso transfer information related to address-
ing of the device, reading and writing requests, and interrupting information.

£STRO OPEPATION

ASYNCHRONQUS MODE

Framing of asynchronous characters is provided by a2 Start bit (logic low) at the
beginning of a character and a Stop bit (logic high) at the end of a character. Recep-
tion 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 bifts
are stripped off while assembling the serial input into a parallel character.

The character assembly is completed by the reception of the Stop bit after recep-
ticn of the last character bit. |If this bit is a logic high, the character is deter-
mined fo 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
assumes this bit To be the Start bit of the next character. Character assembly con-
tinues from this point if the input is still a logic low when sampled at the theoreti-
cal center of the assumed Start bit. As long as the Receive input is spacing, all zero
characters are assembled and error flags and data received interrupts are generated so
that line breaks can be determined. After a character of all zeroes is assembied along
with a zero in the Stop bit location, the first received logic high is determined as a
Stop bit and this resets The Receiver circuit to a Ready state for assembly of the
next character.

In the Asynchronous mode the character transmission occurs when information con-
tained in the Transmitter Holding Register is transferred to the Transmifter Register.
Transmission is initiated by the insertion of a Start bit, followed by the serial out-
put of the character least significant bit first with parity, if enabled, following
the most significant bit; then the insertion of a |-, 1.5-, or 2-bit length Stop con-
dition. {f the Transmitter Holding Register is full, the next character fransmission
starts after the transmission of the Stop bit of the present character in the Trans-
mitter Register. Otherwise, the Mark (logic high) condition is continually transmifted
until the Transmitter Holding Register is loaded.

In order to allow re-transmission of data received at a slightly faster character
rate, means are provided for shortening the Stop bit length to allow fTransmission of
characters fto occur at the same rate as the reception of characters. The Sfop bit is
shortened by 1/16 of a bit pericd for 1-Stop bit selection and 3/16 of a bit period
for 1.5-, or 2-Stop bit selection, if the next character is ready in the Transmitter
Holding Register.
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SYNCHRONOUS MODE

Framing of characters is carried out by a special Synchronization Character Code
(SYN) transmitted at the beginning of a block of characters. The Receiver, when
enabled, searches for two continucus characters matching the bit pattern contained in
the SYN register. During the time the Receiver is searching, data is not transferred
to the Receiver Holding Register, status bits are not updated, and the Receiver inter-
rupt is not activated. After the detection of the first SYN character, the Receiver
assembles subsequent bits into characters whose length is determined by contents of
the Control Register. |f, after the first SYN character detection, a second 5YN
character is present, the Receiver enters the Synchronization mode until the Receiver
Enable Bit is turned off. |f a second successive SYN character is not found, the
Receiver reverts back to the Search mode.

In the Synchronous mode a continuocus stream of characters are transmitted once
the Transmitter is enabled. |f the Transmitter Holding Register is not loaded at the
time the Transmitter Register has completed transmission of a character, this idle
time will be filled by a transmission of the character contained in the SYN register
in the Non-transparent mode, or the characters contained in the DLE and SYN registers
respectively while in the Transparent mcde of operation.

DETAILED OPERATION

Receiver - The Receiver Data input is clocked into the Receiver Register by a
IX Receiver Clock from a modem Data Set, or by a local 32X bit rate clock selected
from one of four externally supplied clock inputs. When using the IX clock, the
Receiver Data is sampled on the positive transition of the clock in both the Asyn-
chrenous and Synchronous modes. " When using a 32X clock in the Asynchronous mode,
the Receive Sampling Cleck is phased fo the Mark-To-Space transition of the Received
Data Start bit and defines, through clock counts, the center of each received Data
bit within +@%, -3% at the positive transition 16 clock periods later.

In the Synchroncus mode the Sampling Clock is phased o all Mark-To-Space
transitions of the Received Data inputs when using a 32X clock. Each transition of
the data causes an incremental correction of the Sampling Clock by 1/32nd of a bit
period. The Sampling Clock can be immediately phased to every Mark-To-Space Data
transition by setting Bit 4 of Control Register | to a logic high, while the
Receiver is disabled.

When the complete character has been shifted info the Receiver Register it is
then transferred to the Receiver Holding Register; the unused, higher number bits
are filled with zerces. At this time the Receiver Status bits (Framing Errcr/
Sync Detect, Parity Error/DLE Detect, Qverrun Error, and Data Received) are updated
in the Status Register and the Data Received interrupt is activated. Parity Error
is set, if encountered while the Receiver parity check is enabled in the Control
Register. Overrun Error is set if the Data Received status bit is not cleared
through a Read operation by an external device when a new character is ready fo be
transferred to the Receiver Holding Register. This error flag indicates that a
character has been lost, as new data is lost and the old data and its status flags
are saved.

The characters assembled in the Receiver Register that match the confents of
the SYN or DLE 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 | (CR14=DLE Strip) are set respectively, the SYN-DET and
DLE-DET status bits are set with the next non SYN or DLE character. When both CR23
and CR14 are set (Transparent mode), the DLE-SYN combination is stripped. The SYN
compariscn occurs only with the character received after the DLE character. If two
successive DLE characters are received only the first DLE character is stripped.

No parity check is made while in this mode.
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Transmitter- Information is transferred to the Transmitter Holding Register by
a Write cperation. Information can be loaded into this register at any time, even
when the Transmitter is not enabled. Transmission of data is initiated only when the
Request To Send bit is set to a legic one in the Control Register and the Clear To
Send input is a logic low. Information is normally transferred from the TransmiTTer
Holding Register to the Transmitter Register when the latter has completed trans-
mission of a character. However, information in the DLE register may be transferred
prior to the information contained in the Transmitter Holding Register if the Force
DLE signal condition is enabled (Bits 5 = Force DLE and 6 = TX Transparent of Control
Register | set to a logic one). The control bit CRIS must be set prior to loading of
a new character in the transmitter holding register to insure forcing the DLE character
prior to ftransmission of the data character. The Transmitter Register cutput passes
through a flip-flop which delays the outputT Dy one clock period. When using the IX
clock generated by the Modem Data Set, the output data changes state on the negarive
clock transition and the delay is one bit period. When using a local 22X clock the
transmitter secticon selects one of the four selected rate inputs and divides the
clock down to the baud rate. This clock is phased to the Transmitter Holding Register
empty flag such that transmission of characters occurs within two clock 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. |f the Transmitter Holding Register is
empty when the Transmitter Register is ready for a new character the Transmitter
enters an idle state. During this idle tTime a logic high will be presented to tThe
Transmitted Data output in the Asynchronous mcde or the contents of the SYN register
will be presented in the Synchronous Non-transparent mode (CRI6=0). In the Svnchron-
ous Transmit Transparent mcde (enabled by Bit 6 of Control Register I=Logic 1), The
idle state will be filled by a DLE-SYN character ftransmission in that crder. When
entering the Transparent mode the DLE-SYN fill will not occur until the first forced
DLE.

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

When the Transmit parity is enabled, the selected Odd or Even parity bif is
inserted into the last bit+ of *the character in place of the last bit of the Trans-
mitter Register. This limits transfer of character information to a maximum of
seven bits plus parity or eight bits without parity. Parity cannot be enabled in
the Synchronous Transparency mode.

DEVICE PROGRAMMING

The two 8-bit Control Registers of the ASTRO determine the operative conditions
of the ASTRO chip. The Control Register contents are shown in Figures | and Z.

/T 7 6 b] 4 3 < ' 3

SYNC/ASYNC ASTNC ASYNC (TRANS, ENABLED) ASNC ASYNC SYNC/ASYNC | SYNC/ASYNC | $7NC/AST'C
7~ LXOP MCOE | ) - NOM BREAK MOOE | 0 = | 1/2 ar 2 STOP T O - NON ECHO MCCE | 5 - N PARITY SNABLED 3 - RECZIVER U = SETS 375 |9 - cgTS G1F
| - 4ORMAL MDZE | | - 3RFAK MODE SELECTION | - AUTO ECHO MODE | | - PARITY ChECK ENADLED DISABLED | QUT = | ouT =y
| - JINGLE 3TOP &iT ON RECE! /ER | - PECIIVER |1 - SETS ATS |1 - SETS OIR
e SELECTION SYNC (SRI2 = 1} SARITY GENERATION ENABLED ouT = 0 T =9 |
- I ENABLED oM TRANSMITTER |
= NON TRANSMITTER | ASYNC ("RANS. O)SASLED) C - 3LE STRIPPING |
TRANSPARENT MCOE| — HOT ENABLED svne |
I - TRANSMIT O - WIS JuT 3t I - CLE STRIPPING
TRANSPARENT MOOE | | = HT5C LT = 0 ENABLED 0 - RECEIVER PARITY
CHECK 1S CISABLED
SYNC (CRI6 & 2) SYNC (CRIZ = Q) | - RECEIVER PARITY CHECK
SYNC CRI6 2 ) G CRIZ = 0) S EAABLED
O = NO PAR{TY GENERATED 2 - WIEouT =
V- TRANSMIT PARITY ENABLED | | - MTSC JUT = 0

e R = 1)

Q - NO FORCE OLE
I - FORCE CLE

FIGURE | - CONTROL REGISTER I
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Contro! Register |

Bit 7 - A logic @ configures the ASTRO into an Internal Data and Control Loop
mode 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 TD pin held
in a Mark condition and the input to the RD pin disregarded.

b. With a IX clock selected, the Transmitter Clock also becomes the Receive
Clock.

c. The Data Terminal Ready (DTR) Control bit is connected to the Data Set
Ready (DSR) input, with the DTR output pin held in an Off condition (logic
high), and the DSR input pin in disregarded.

d. The Request to Send Control bif is connected to the Clear To Send (CTS)
and Carrier Detector inputs, with the RTS output pin held in an Off condi-
tion (logic high), and the CTS and Carrier Detector input pins are disregarded

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

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

Bit 6 -~ In the Asynchronous mode a logic | holds the Transmitted Data output in
a Spacing (Logic 0) conaition, starting at the end of any current ftransmitted character,
when the Transmitter is enabled. Norma! Transmitter timing continues so that this
Break condition can be timed out after the loading of new characters info the Trans-
mitTter Holding Register.

In the Synchronous mode a logic | sets the Transmitter in a transparent trans-
mission which implies that idle transmitter time will be filled by DLE-SYN charac-
ter transmission and a DLE can be forced ahead of any character in the Transmitter
Holding Register when CRI5 is a logic one in the sync mode.

Bit 5 - In the Asynchronous mode a logic |, with the Transmitter enabled, causes
a single Stop bit to be transmitted. A logic @ causes 2-Stop bit 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 !9, which may be used for Make Busy on 103 Data Sets, Secondary Transmit on
202 Data Sets, or dialing on CBS Data Couplers.

In the Synchronous mode a logic | combined with a logic @ on Bit 6 of Control
Register | enables Transmit parity; if CRI5=0 or CRI6=| no parity is generated.
When set to a logic | with Bit 6 also a leogic |, 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 -~ In the Asxnchronous mode a logic | enables the Automatic Echo mode
when the receiver section is enabled. in this mode the clocked regenerated data is
presented to the Transmit Data output in place of normal transmission through the
Transmitter Register. This serial method of echoing does not present any abnormal
restrictions on the transmit speed of the terminal. Only the first character of a
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Break condition of all zerces (null character) is echced when a Line EBreak condition
is detected. For all subsequent null characters, with logic zero Stoo bits, a steacy
Marking conditicn is transmitted until normal character reception resumes. Schoing
dces not start until a character has been received and the Transmitter is idlie. The
Transmitter does not have to be enabled during the Echo mode.

In the Synchronous mede a logic |, with the Recsiver enabled, does not allcw assem-
bled Receiver dafta matcning the DLE register contents to be transferred to the Receiver
Helding Register; also, parity checking is disabled.

When the Receiver is not enabled this bit controls the Miscellaneous cutput on
Pin 19, which may be used for New Sync on a 20! Data Set. When cperating with a 32X
clock and a disabled Receiver a logic | on this bit also causes the Receiver timing
to synchronize on Mark-To~Space transitions.

Bit 3 - In the Asynchronous mode a logic | enabt’les check of rarity on receivea
characters and generation of parity for transmitted characters.

In the Synchronous mode a logic | biT enabies check of parity on received charac-
ters only. Note: Transmitter parity enaole is controlled by CRIS5.

Bit 2 - A lcgic | enables the ASTRO to receive data into the Receiver Holding
Register, update Receiver Status Bits |, 2, 3, and 4, and to generate Dara Pecsiveg
interrupts. A logic @ disables the Receiver and clears the Receiver Status oiTs.

B8it | - Controls fthe RequesT To Send ouftput on Pin 38 to control the CA circui®
of the Data Set. The RTS output is inverted from the state of CRII. A lcgic | cem-
bined with a low fcgic Clear To Send input enables the Transmitter and allows THRE
inferrupts to be agenerated. A logic @ disables the Transmitter and turns off the
external Request To Send signal. Any character in the Transmitter Register will be
completely transmitred before the Transmitfter is turned cff. The RequesT To Sendg
output may be used for other functions such as "Make Busy'" on 103 Data Sets.

Bit @ ~ Controls the Data Terminal Ready output on Pin 16 to controi the CD
circuit of the Data Set. A lcgic | enables the Carrier and Data Setf Ready interrupts.
A logic @ enables only the felephone line Ring interrupt. The DTR output is inverted
from the state of CRIg.

Q - NO SYN STRIP
t = SYN STRiP

BIT 7 6 S 4 3 2 | Q
SYNC/ASYNC MODE SELECT SYNC/ASYNC ASYNC SYNC/ASYNC
CHARACTER LENGTH SELECT | O - ASYMCHRONOUS | 1| - 000 PARITY | | - RECEIVER CLOCK CLOCK SELECT
MODE SELECT OETERMINED 8Y

Q0 = 8 BITS I = SYNCHRONOUS | O - EVEN PARITY 81TS 2«0 000 - ix CLOCK

cr = 7 8ITS MODE SELECT 0 - RECEIVER CLK 001 - RATE | CLOCK

10.-= 6 BITS = RATE | 010 - 9ATE 2 CLOCK

11 =5 8iTs 011 - RATE 3 CLOCK
SYNC (CRIS = G) 100 - RATE 4 CLCCK

101 - RATE 4 CLOCK » 2
110 - RATE 4 CLOCK + 4
1il - RATE 4 CLOCK » 8

SINC_(CR1S 2 1)

Q = NO OLE-SYN 3TRIP
1 = OLE-SYN STRIP

FIGURE 2 - CONTROL REGISTER 2
Control Register 2

Control Register 2, unliike Control Register I, cannot be changed at any time.
This register should be changed only while both fhe receiver and transmitter sections
of the ASTRC are in the idle state.
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Bits 7-6 - These bits select the character length as follows:

Bits 7-6 Character Length
4] 8 bits
gt 7 bits
g 6 bits
Il 5 bits

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

Bit 5 - A logic | selects the Synchronous Character mode. A logic @ selects
the Asynchronous Character mode.

Bit 4 - A logic | selects odd parity and a logic @ selects even parity, when
parity is enabled by CRI3 and/or CRIB.

Bit 3 - In the Asynchronous mode a logic @ selects the rate 1-32X clock input
(pin 30) as the Receiver Clock rate and a logic i selects the same clock rate for the
Receiver as selected by Bits 2-@ for the Transmitter. This bit must be a logic | for

the IX clock selection by Bits 2-4.

In the Synchronous mecde a logic | causes all DLE-SYN combination characters in fhe
Transparent mode when DLE strip CRI4 is a logic |, or all SYN characters in the Non-
transparent mode to be stripped out and no Data Received interrupt fto be generated.

The SYN Detect status bit is set with reception of the next assembled character as
it is transferred to the Receiver Holding Register.

Bits 2-@ ~ 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
shown:

Bits 2-0 Clock

g0d IX clock for Transmit and Receive (Pins 35 and 34 respectively)
ga1 32X clock - Rate | input (pin 30)

g9 32X clock - Rate 2 input (Pin 31)

gl 32X clock - Rate 3 input (Pin 32)

108 32X clock - Rate 4 input + | (Pin 33)

181 32X clock - Rate 4 input + 2 (Pin 33)

g 32X clock = Rate 4 input = 4 (Pin 33)

I 32X clock - Rate 4 input + 8 (Pin 33)

Status Register

The data contained in the Status Register define Receiver and Transmitter data
conditions and status of the Data Set. The Status word is shown in Figure 3, and
defined below.



7 6 5 4 3 2 1 2
oData eData eCarrier |[®Framina |eDLE eQverrun *0aTa eiransmitter
Set Set Detector] Error Detect | Error Received Holdina
Channe | Ready eSyn oParity Penister
‘ Detect Error Fmpty

FIGURE 3 - STATUS REGISTER

Bit 7 - This bit is set to a logic | whenever there is a change in state of the
Data Set Ready or Carrier Detector inputs while Data Terminal Ready (Bit+ @ of Contrc!
Register 1) is a logic | or the Ring Indicator is turned on, with DTR a logic 4. This
bit is cleared when the Status Register is read onto the Data Access Lines.

Bit 6 - This bit is the logic complement of the Data Set Ready input on Pin 28.
With 202-type Data Sets it can be used for Secondary Receive.

Bit 5 - This bit is the logic complement of the Carrier Detector input on Pin 29.

Bit 4 - In the Asynchronous mode 2 logic | indicates that received data confained
a log @ bit after the last data bit of the character in the stop bit siof, while the
Receiver was enabled. This indicates a Framing error. This bit is set *o a logic &
if the proper logic | condition for the Stop bit was detected.

In the Synchronous meode a logic | indicates that the contents of the Receiver
Register matched the contents of the SYN Registfer. The condition of this bift remains
for a full character assembly time. [f SYN strip (CR23) is enabled this status bi~
is updated with the character received after the SYN character. In both modes the
bit is cleared when the Receiver is disabled.

Bit 3 - When the DLE Strip is enabled (Bit 4 of Control Register 1) the Receiver
parity check is disabled and this bit is set to a logic | if the previous characfer to
the presently assembled character matched the contents of the DLE register; otherwise
it is cleared. The DLE DET remains for one character ftime and is reset on the next
character transfer or on a Status Register Read. |f DLE Strip is not enabied this bitT
is set to a logic | when the Receiver is enabled, Receiver parity (Bit 3 of Centrol
Register |) is also enabled, and the last received character has a Parity error. A
logic @ on this bit indicates correct parity. This bit is cleared in either of the
above modes when the Receiver is disabled.

Bit 2 - A logic | indicates an Overrun error which occurs if the previous charac-
ter in the Receiver Holding Register has not been read and Data Received is not reset,
at the time a new character is to be fransferred to the Receiver Holding Register.
This bit is cleared when no Overrun condition is detected i.e. the next character
transfer time or when the Receiver is disabled.

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

Bit @ - A logic | indicates that the Transmitter Holding Register does not con-
tain a character while the Transmitter is enabled. |t is set to a logic | when the
contents of the Transmitter Holding Register is transferred to the Transmitter Register.
It is cleared tfo a @ bit when the Transmitter Holding Register is loaded from the DAL,
or when the Transmitter is disabled.
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INPUT/OUTPUT OPERATICNS

A1l Data, Control, and Status words are transferred over the Data Access Lines
(DAL p-7). Additional input lines provide controls for addressing a particular unit,

and regulating all input and output operations. Other lines provide interrupt capa-
bility to indicate to a Controller that an input operation is requested by the ASTRO.
Al'l 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 Qut--
put places data from the DAL- lines into the ASTRO.

Read

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

Bits 2-9 Selected Register
fafu]] Control Register 1
018 Control Register 2
199 Status Register
118 Receiver Holding Register

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

Write

A Write operation is initiated by the placement of an eight-bit address or the
DAL by the Controller. The ASTRO compares Bits 7-3 of the DAL with its ID code when
the Chip SelectT 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 fo trans-
fer data. Bits 2-8 of the address are used to select ASTRO registers to be written
into as follows:

Bits 2-9 Selected Register
809 Contro! Register 1
019 Control Register 2
100 SYN and DLE Register
119 Transmitter Holding Register

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. |f data is written
into the Transmitter Holding Register, the THRE Sfatus bit is c!eared to a logic zero.

The 10D address loads both the SYN and DLE registers. After writing info the
SYN register the device is conditioned to write into the DLE if followed by another
Write pulse with the 108 address. Any intervening Read or Write operation with
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other addresses resets this condition such that the next 100 will address the SYN
register.

interrupts

The following conditions generate interrupts:

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

2. Trensmitter Holding Register Empty (THRE) - Indicates that the THR register
is empTy while the Transmitter is enabled., The first interrupt Sccurs
when the Transmitter becomes enabled if there is an empty THR, or after
the character is ftransferred to the Transmitter Register making the THR
empty.

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

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

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

Each time an Interrupt condition exists the INTR output from the ASTRO is made a

logic low. The following interrupt procedure is then carried out even if the
Interrupt condition is removed.

The Controller acknowledges the Interrupt request by seftting the Chip Select (T
and the Interrupt Acknowledge Input (1ACK!) to the ASTRO to a Low state. On tnis
transition all non-interrupting devices recelving the |ACKI set their Interrupt
Acknowlege Qutput (1ACKO) low, enabling lower priority daisy-chained devices to respend
to the Interrupt request. The highest priority device that is interrupting wili 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 | and 3~7 above occured, and remains a logic low if the THRE has
caused the interrupt.

To reset the Interrupt condition (TNTR) Chip Select (CS) and TACKI must be raceived
by the ASTRO. A setup time must exist between CS and the RE or WE signals to allow
chip selection prior to read/write operations and deselecticn control through the
latter signals. The data is removed from the DAL when the RE signa! returns to the logic
high state.
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MAXIMM RATINGS

Vop With Respect To Vgg (Ground) +20 to -0.3V
Max Voltage To Any Input With Respect To Vas +20 to -0.3V
Operating Temperature #°C to 78°C
Storage Temperature -55°C to +125°C
Power Dissipation 1000 mW
QPERATING CHARACTERISTICS
Ta = 9°C to 78°C, Vpp = +12.8V * .6V, Vgg = -5.8 = .25V, Vgq = BV, Vg = +5V £ .25V
SYMEOL CHARACTERISTIC MIN | TYP| MAX UNITS COND I T IONS
Iy Input Leakage 10 pA VIN = Vop
Lo Output Leakage 10 pA VOUT = Vpp
e Vgg Supply Current 1 mA Vgg = =5V
lCCAVE Veg Supply Current ‘ 80 mA
‘DDAVE VDD Supply Current 10 mA
ViH Input High Voltage 2.4 v
ViL Input Low Voltage .8 v
(A1l Inputs)
VoH Qutput High Voltage 2.8 v g = -100 pA
VoL Output Low Voltage .4 v lg = 1.6 mA
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- Ta = 9°C to 70°C, VoD = +12.8Y £ 0.6V, Vgg = -5.8V % 0.25V, Voo = +5.0 £ .25V, Vgg = v

SYMBOL CHARACTERISTIC ‘MIN | TYP| MAX UNITS | CONDITIONS

Tas Address Set-Up Time E 0' 1 ns

T Address Hold Time 150 - ns

-TAF.?L Address to RPLY Delay]: | 400 ns

Tcs CS Width B “250 ns

TesrLF| CS to Reply OFF Delay | 2 250 ns |RL = 2.7 KQ
READ

TARE Address and RE Spacing] 250 ns

"TRECSH| RE and TS Overiap | 20 ns

“TF’QECS RE to CS Spacing 250 ns

TRED | RE to Data Out Delay 180 | ns [C_ = 20 pf

TRE | RE width 200 1000 | g
WRIVTE '

TAWE | Address to WE Spacing |250 ns

TwECSH WE and CS Overiap 20 ns

TWE - | WE Width 200 1000 | ns

Tos Data Set-Up Time 150 ns

"TDH Data Hold Time 100 ns

Twecs | WE to CS Spacing 250 ns
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REAL

1
—/, v A
OAL ADDRESS /////><
A S
@ |
- Tas '1 T
& D
C)Lil-- Tcs
~— e — >
RE TReCS
RPLY
Il TARL
1 = Vyuglmin) 2.4V .
NOTE I: |D DECODE is the major factor in TARE and TARL timing.
2 = Vv, (max) 0.8V NOTE 2: I changing the Control Registers while processing data
) the WE pulse width must be contained within tte Data
5= Vay(min) 2.8~ Valid envelope to insure correct data processing.
4 - VOL(max) 0.4V
WRITE ©) |
7 - »-
3 _ - 7
—3 T T )
AS AH (j)i 1CI>
cs O\ @ @
i
T
T Twecsh  — Tos OHie 7
WECS
WE ON\|®
e Tue
e—T F
RPLY \L@ Rt ;'@
e fRL—]
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"MIN--

_CHARACTERISTIC

fallung edge of RE.

-.-16_

SYMBOL |+ TYP| MAX | UNITS | CONDITIONS
‘ Tcsijlv,_ | TS to TACKT Dwe}ay"' e 9 d ns
TcsRe CS to RE Delay 1 .250 ns
;:IcsREH4~'CS and RE Overlap 20 ns
TRECS . RE fp‘CS Spacing : 250 - ns
| Toy TACKI Pulse Width - 200 ns
T a0 TACKT to Vaiid ID Code Delay 250 | ns See Note 1.
fRED .RE OFF to 67\T.' ‘Op.ens Delay 180 ns
'_‘T:lUA‘RL JACKI tO.RPL‘Y Dela‘;, " 250 ns
‘Tcsrur | €S to RPLY OFF Delay p 250 | ns | R = 2.7 ka
TiAlH | TAEKT ON to TNTR OFF Delay 300 | ns
T TACKT to TACKD Delay 200 | ns
“TRE| RE OFF +o TACKO OFF Delay 250 | ns
Nofé 1: IfRE goes low aftfer TKE?T’goes low, the delay will be from the



INTERRUPT

= 077

Tog = T,
cs @

@
RPLY '

o | Tircke T

== Tesrei——1 - @ a—TReCS —3

INTR
e < -Tp| -
JACKI , 5\ @ | .; @
— T —{ TRe |
TACKO @ =

NOTE 3: DALY must be a logic high during CS o form an Invalid
address during Dalsy Chain Interrupt Response.
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PINQUTS

The device is péckagéﬁiTn a 40-pin plastic cavity package.

The interface signals

are defined below with all 1npu+/oufpuf signals complemented to facilitate bussing and

cinterfacing with TTL.

. The Data Set controls and Status signals are also complemented
to allow for an inversion when converting to EIA RS232C levels.

The names and symbcls

assigned to the Data Set interface signals follows EIA standard nomenclature.

PIN NO.

- 1
21
40
20

3
&5

17,22,
24,25,
26 :

PIN NAME

SYMBOL _

~ POWER SUPPLIES ves
e v v

Voo
: Vss
o s
MASTER RESET R

' OATA ACCESS LINES ~ DALB-OALT

SELECT CODE T07-105

3 CHIP SELECT cs
39 READ ENABLE - RE
4 WRITE ENABLE WE
“9  INTERRUPT TVR
2 o RRUPT { ACK|
R

FUNCTION
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-5V
+5V
+12v
Ground

The Control and Status Registers

and other controls are cleared
when this input is low.

Eight-bit bi-directional bus used
for transfer of data, control,
status, and address information.

Five input pins which when hard-
wired assign the device a unique
identification code used to

select the device when addressing

and used as an identification
when responding to interrupts.

The low logic transition of TS iden~
tifies a valid. address on the DAL bus
during Read and Write operations.

This signal, when low, gates the
contents of an addressed register
from a selected ASTRO onto the

DAL.

_.This signal, when low, gates the

contents of the DAL bus into the
addressed register of a selected

ASTRO.

This open drain output is made

low when one of the communication

interrupt conditions occur.

This input becomes low when poll-
ing takes place on the bus by the
“""Controller to determine the inter-

rupting source.

When this signal

is received, the ASTRO places its
iD code on the DAL if it is re-

questin
makes |Al

interrupt, otherwise it
a low.



PIN NO.

FUNCTION

30-33

37

27

38 -

36

28

16

18

This output is made a ic low
in response ‘to a. lq Ki. jf. the
ASTRO receiving an IACKI input.is
nof fhe inferrupfing device.b

;Thus open drain oufpuf is made

low when the ASTRO is responding
to being selected by an address

- ‘oh the DAL during read or write

PIN NAME SYMBOL
INTERRUPT TACKO e
ACKNOWLEDGE OUT |
REPLY VRPLY ¢ e
CLOCK RATES RI-R4 @
TRANSMITTED DATA - TDATA . e.
(BA)
RECEIVED DATA * RDATA .
~ (8B)
REQUEST TO SEND RIS °
CLEAR TO SEND CT1s o
)
DATA SET READY. .. DR .
..
DATA TERMINAL READY-- .DIR .
D
i, S
RING TNDICATOR - - ° ‘RING .

-21=

128X, or 256X.clock input.
‘clock used in the ASTRO is select-

operations orin affirming that it
is the unferrupfing source durlng
interrupt polling.

These four Inputs accept four
different lqcal 32X data rate
Transmit and Receive clocks. The
input on R4 may be divided down
into a8 32X clock from a 32X, 64X,
The

ed by the Control Register.

This output-is the transmitted
serial data from the ASTRO. This
output is held in a Marking condi-
+ion when the transmitter secticn
is not enabled.

This input receives serial data

- into the ASTRO.

This output is enabled by the
Control Register and remains in a
low state during transmitted data
from the ASTRO.

This input, when low, enables the
transmitter section of the ASTRO.

"This input generates an interrupt

when going On or Off while the
Data Terminal Ready s:gnal is On.
1+ appears as a blf in.the Status
Register.

This output is generated by a bit

. .in the Control Register and indi-
" cates Controller readiness.

This input from the Data Set gene-
rates an interrupt when made low
with Data Terminal Ready in the
"Off" condition.



PIN NO. . - PIN NAME SYMBOL - FUNCTION
29 CARRIER DETECTCR CARR This input from the Data Set gene-
' (CF) rates an interrupt when going On
or Cff if Data Terminal Ready is
On. It appears as a bit in the
Status Register.
35 TRANSMITTER TIMING IXTC This input is the Transmitter 1X
« (DB) Data Rate Clock. Its use is
selected by the Control Register.
The fransmitted data changes on
the negative fransition of this
signai.
34 RECEIVER TIMING IXRC This input is the Receiver 1X
(0D) Da*a Rate Clock. Its use is
selected by the Controi Register.
The Received Data is sampled by
the ASTRO on the posiTive transi-
tion of this signal.
19 MTSCELLANEOUS Misc This output is controllied by a bi+t

in the Contrcl Register and is
used as an extra procgrammable
signal.

This is a preliminary specification with tentative device parameters and may be subject to change after

. final product cheractarization is completed.

information furnished by Waestern Digital Corp

d to be and reliable. H . no

responsibility is assumed by W Digital Corpx

for its use; nor any infringements of patents or

- other rights of third parties which may result from its use. No i is gr d by impli or

" atherwise under any patant or patent rights of Western Digital Corporation. Wastgrn Digitai Corporation
reserves the right to change said circuitry at any time without notice.

WESTERN g DIGITAL

c o A P O

3128 RED HILL AVENUE

A r !/ O N

PO. 80X 2180

NEWPORT BEACH, CALIFORNIA 92663
TELEPHONE: 714-557-3550

TWX: 910-595-1139

-

\ /




