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Making The Leading Edge Work For You

This is our first complete Product Handbook and, naturally, we're
proud of it. We're proud of the products detailed in these pages. We're
proud of our people, who have taken these products from concept to
market. And we’re proud of the hundreds of Western Digital customers
who have used these products to achieve a competitive advantage in
their own markets.

The rate of innovation in this industry is breathtaking. And Western
Digital has played an important role in the microelectronic revolution.
Our guiding principle though, goes beyond extending the limits of the
leading edge; we're dedicated to making the leading edge work. The
proof is in our products.

And like our products, this handbook has been designed with you in
mind. We've gone to great lengths to make it complete, accurate and
useful. Now we would like your critical appraisal, to help us improve it.
And our products. Let me hear from you directly. Or use the postcard
at the back at this handbook.
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Charles W. Missler
Chairman of the Board
President and Chief Executive Officer
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FUNCTIONAL INDEX

TELECOMMUNICATIONS DIVISION

Part Number
TR1402
TR1602
TR1863
TR1865
PR1472
PR1482
FR1502
uc1671
WD1931
WD1933
BR1941
WD1983
WD1984
WD1993
WD2123
WD2501
WD2511
WD25001XC
WD2001
WD2002
WD20001XA
WD5869
WD8250

Description

Programmable UART
Programmable UART
Programmable UART
Programmable UART
Programmable SAR
Programmable SAT

FIFO Buffer Register
ASTRO—Full Duplex Synch or Asynch
ASTRO—Compatible with SDLC
SDLC—Parallel to Synch Serial
Dual Baud Rate Generator
Programmable BOART

Multi-Character Synchronous/Asynchronous Transmitter/Receiver

ARINC 429-1 ASART Controller

Deuce Dual Channel BOART

Packet Switching Controller, CCITT X.25-LAP
Packet Switching Controller, CCITT X.25-LAPB
Pac-Kit

Single Port Data Encryption Device

Dual Port Data Encryption Device
Cryptographic Primer Kit

Shift Register

ACE Async Communications Element

COMPUTER PRODUCTS DIVISION

Part Number
wD1000
WD1100
WD1510
WD1691
FD1771
FD1791
FD1792
FD1793
FD1794

Description

Winchester Controller Board

Winchester Controller Chip Set

LIFO/FIFO Buffer Register

Floppy Support Logic

Floppy Disk Controller—Single Density
FDC—Single/Dual Density, Inverted Data Bus
FDC—Single Density, Inverted Data Bus
FDC—Single/Dual Density, True Data Bus
FDC—Single Density, True Data Bus

Page
17
17
17
17
25
39
55
67
81
99
115
123
189
171
151
291
291
303
261
261
273

63
135

Page
327
329
425
399
371
331
331
331
331
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FD1795 FDC—Dual Density/Side Select, Inverted Data Bus 331
FD1797 FDC—Dual Density/Side Select, True Data Bus 331
DM1883 Direct Memory Access Controller 407
WD2143 Four Phase Clock Generator 419
ADVANCED SYSTEMS DIVISION l
Part Number Description Page Y
WDO0090 Pascal MICROENGINE Computer System 433 B
WD0900 Pascal MICROENGINE Single Board Computer 437
WD9000 Microprocessor Chip Set 441
WD9810 Pascal System Software 443
WD9810 Pascal Compiler 445
ME 1600 Modular MICROENGINE 447 g
c
LT
CONTROL SYSTEMS DIVISION é
Part Number Description Page f 3
WD51 Irrigation Controller 463
WD55 Industrial Timer/Controller 471
WD4020 ROMless version of WD4200 487
WD4200/4210 Single Chip 4-Bit Microcontroller, COPS Family 495
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Introduction to

TELECOMMUNICATIONS

The Telecommunications Division of Western Digital has established a strong
market leadership position by developing state-of-the-art standard and custom
products which provide cost effective solutions for the complex needs of its
customers in the rapidly growing field of digital communications.

GENERAL DATA
COMMUNICATIONS

In the General Data Communications product line, our product offerings have
been expanded to cover more advanced protocols such as the WD1933 for
SDLC/HDLC and the WD1993 for the ARINC 429 which is for avionic use
onboard aircraft. With these offerings, Western Digital now has the broadest line
of protocol controllers in the industry. Future editions of this catalog will
introduce dual devices with multiple system functions per package as well as
complete board products.

SECURITY PRODUCTS

Western Digital has introduced the WD2001/2002, the first high-speed LSI
implementation of the data encryption algorithm which has been standardized
by the National Bureau of Standards. Because of this early market entry the
WD2001 has been chosen by companies all over the world for use in their new
designs. Future product offerings will include more advanced LSI devices with
increased functionality as well as encryption system products.

NETWORK PRODUCTS

One of the most strategic products announced in this catalog is the X.25
Packet Switching Controller, the WD2501. Packet switching is an advanced
form of digital network technology that is being heralded as one of the most
strategic technologies of the 1980’s, and Western Digital's visible leadership in
this field will lead to significant growth opportunities in both public networks and
“local network” markets such as the “office of the future” and advanced
manufacturing applications. The Division is developing both standard proprietary
products and custom versions.
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FUNCTIONALITY COMPATIBILITY GUIDE (PARTIAL LIST)

wD SIGNETICS FAIRCHILD INTEL MOTOROLA AMI SMC HARRIS ZILOG MOSTEK

WD1931 2651

2661 6852 8251A 6852 6852 8251A SIO 3884
6854
wD1933 2652 6856 8273 6854 6854 5025 SIO 3884
WD1993 429
WD2001 9414’ 8294 6859 6894
FR1502 33512

PLEASE CONTACT FACTORY FOR APPLICATIONS ASSISTANCE.

NOTES: 1. Four chip set.

PIN COMPATIBLE REPLACEMENT GUIDE

WD SMC Gl NAT m AMI INTEL SIGNETICS HARRIS INTERSIL
TR1402 COM2502 AY-5-1013A

COM2502H AY-6-1013 TMS6010* S1757 2536
TR1602 COM2017

COM2017H TMs6011%

TR1863 COM1863
COM8017  AY-3-1014A HM6402 IM6402

TR1865 COM8018 AY-3-1015D

PR1472 AY-3-1472B*
PT1482 AY-3-1482B*
UC1671 COM1671 INS1671
WD8250 INS8250
wD1983’ INS8251A 8251A
BR19412 COM5016
COMs5036°3

PLEASE CONSULT FACTORY FOR MAXIMUM OPERATING FREQUENCIES AND HIGH-RELIABILITY

SCREENING.

NOTES: 1. WD1983 is ASYNC only.

2. Many frequency selections available. Consult factory for details.
Frequency selection is mask programmable—consult factory for details.

. Pin 10 on BR1941 is a “no connection”.

. Discontinued product.

Hw
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PRODUCT SELECTION CHART

ARINC UARTS BOARTS PSAR/PSAT USART DLC

GENERAL DATA w TT WWWW P P uw w
COMMUNICATIONS b RRDDDD R T CD D
PRODUCTS 1 11 1281 1 1 11 1
9 6 8 9129 4 4 6 9 9
9 0 6 8258 7 8 7 3 3
3 2 3% 3 3 0 4 2 2 11 3
ARINC 429 °
ASYNCH o ©o o o 0o o o o o o
ISOCH o o o o o o o o
PROTOCOL syNcH (BI-SYNC) o o o o o
SDLC °
HDLC °
ADCCP °
FULL DUPLEX ° © 06 o o o o o o o
MAXIMUM 100 kHz
320 kHz ° °
500 kHz
FEATURES 640 kHz o ° o o
1000 kHz o o o o o o °
1500 kHz °
2500 kHz o o
3500 kHz °
SELECTABLE CLOCK
BOTH TRANSMIT AND
RECEIVE o o
INDEPENDENT TRANSMIT
AND RECEIVE ° o o ° ° ° o o °
1X ° ° ° °
4X ° °
16X o o o o ° ° o °
32X ° ° o °
64X o o o ° ° o o
128X °
256X °
WORD LENGTH SELECT
5,6,7,8 BIT ° © 0 © o o o ° ° o o °
STOP BIT SELECT 1,1.5,2 e © © 0 o o ° ° o o
PARITY SELECT ODD/
EVEN ° © 0o o o o o ° ° o o
MATCH/SYN GENERATE ° e o o
MATCH/SYN DETECT ° o o o
BREAK DETECT . ° e o o o .
DOUBLE BUFFERING ° © © o o o o ° ° e o °
TTL COMPATIBLE ° ® © o o o o ° ° o o °
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ERROR CHECKING
FRAMING ° © o o o
OVERRUN ° e o o ° ° °
UNDERRUN ° ° o o °
CRC GENERATE AND
CHECK °

PROCESSOR INTERFACE
UNIDIRECTIONAL o o ° °
BIDIRECTIONAL ° o o © o °o o °

CONTROL

PROGRAMMING

DEVICE PINS o o ° °
BIDIRECTIONAL BUS ° o 0o o o o o o

MODEM INTERFACE
NUMBER OF SIGNALS 8 °
6 ° o o
4 °
2 °

SELF LOOP TEST o o o o o °

NRZI OPTION
DIGITAL PHASE LOCK
LOOP o o °
SPECIAL ON BOARD BAUD RATE
FEATURES  GENERATOR o o
EXTENDED WORD SIZE ° °
TWO FULL DUPLEX
CHANNELS o
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DATA COMMUNICATION FAMILIES

UART —
PSAT —_
PSAR —
USART —
BOART —
DLC —

Universal Asynchronous Receiver-Transmitter
Programmable Synchronous/Asynchronous Transmitter
Programmable Synchronous/Asynchronous Receiver
Universal Synchronous/Asynchronous Receiver-Transmitter
Bus Oriented Asynchronous Receiver-Transmitter

Data Link Controller

PROTOCOL DEFINITIONS

Asynchronous
(Character Oriented)

« START and STOP Bits
« 5,6, 7,8 BitsiCharacter
o Plus option of Parity (Even or Odd)

Muttiple Character Asynchronous
5, 6,7, or 8 bits/character

2 eight bit characters with start stop bits and parity

Marking Line Start Bit Stop Bit(s)

L
1Y[ 2 5« 5 6 7 s Jr[ss
\— Data Bits Parity _/

Line Marking

Parity outside data Character

i programmed , Programmed stop bits

Start bit

.
o Up to 8 charactersiword
« Start and Stop bits

.

MEBBnRaREnDNERnNRnBE

Parity inside or outside of word

Marking ime or —— Marking line o
end of previous next transmission
character 15t 8 bit Character 2nd 8 bit Character

Synchronous
(Byte Oriented)

o No START and STOP Bits
e 5,6, 7, 8 Bits/Character
o Plus option of Parity Bit

Previous Fill or
Data Characters

l€————  Data or Fill CharaCter  em—ipdugfmm—mm Dala or Fill Character ___pl g :ﬁkg:;,ame,s

(Even or Odd) Bisync Character (Byte) — II I
Transmission sls 77 s 4 els
B e——— ol vy Header T Text Tlcl D e
SOH — Start of Header Fill or Nuli N X x lc
SYN — Synchronization Character H PP .
STX - Start Text 37
ETX — Endof Text BCC Field.
BCC ~— Block Check Character
Synchronous Data Link Control (SDLC) SDLC Fi
Flag Address Info Control ] FCs Flag
Flag = 7E (Hex) $gr—— Autto Zero Insert/Delete, FCS Field mmmmmmmmd
Packet Switching (X.25) I-Frame (Packet)
Data Link Control
(Bit Oriented) T
Flag Address Control Packet Info Info FCS Flag
—t I-Field (Packet Data) le—
| X.25 Level 2 X.25 Level 3 U”’-"‘— X.25 Level 2mpo]
! el Data

16
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TR1602/TR1402/TR1863/TR1865
_ Umversal Asynchronous Recelver/Transmniter (UART)

FEATURES

DUAL POWER SUPPLY TR1602/TR1402

SINGLE POWER SUPPLY — +5VDC ON TR1863/5 o

D.C. TO 1 MHZ (64 KB) (STANDARD PART)

TR1863/5

FULL DUPLEX OR HALF DUPLEX OPERATION

AUTOMATIC INTERNAL SYNCHRONIZATION

OF DATA AND CLOCK

AUTOMATIC START BIT GENERATION

EXTERNALLY SELECTABLE

Word Length

Baud Rate

Even/Odd Parity (Receiver/Verification —
Transmitter/Generation)

Parity Inhibit

One, One and One-Half, or Two Stop Bit
Generation (1'% at 5 Bit Level for
TR1602,TR1863/5)

AUTOMATIC DATA RECEIVED/TRANSMITTED
STATUS GENERATION

Transmission Complete

Buffer Register Transfer Complete

Received Data Available

Parity Error

Framing Error

Overrun Error

© © 0 0 0 ©6 0 0 0 © 0 ©0 0

BUFFERED RECEIVER AND TRANSMITTER
REGISTERS

THREE-STATE OUTPUTS
Receiver Register Outputs
Status Flags

TTL COMPATIBLE

TR1865 HAS PULL-UP RESISTORS ON
ALL INPUTS

APPLICATIONS

PERIPHERALS
TERMINALS
MINI COMPUTERS
FACSIMILE TRANSMISSION
MODEMS
CONCENTRATORS
ASYNCHRONOUS DATA MULTIPLEXERS
CARD AND TAPE READERS
PRINTERS
DATA SETS
CONTROLLERS
KEYBOARD ENCODERS
REMOTE DATA
ACQUISITION SYSTEMS
ASYNCHRONOUS DATA
CASSETTES

MARCH, 1981

1

fi_

R
TR
TR

R4
TR

R
TR
TR8

|

RECEIVER HOLDING
REGISTER

fef———— THRL

TRANSMITTER HOLDING
REGISTER

ﬁ

Iy

RECEIVERREGISTER

TRANSMITTERREGISTER |————= TRO

RECEIVER

CONTROL

TIMING AND

lg¢——— TRC

TRANSMITTER f————p= THRE
TIMING AND

CONTROL

CONTROL

REGISTER

VSS (+5V)
=y

(TR1602/1402 ONLY) VGG(—IZV)I
VDD {GND)
—_—

“TR 1402 & TR 1602-12V.
TR 1863/5 NO CONNECTION

MR

R
SBS
WLS1
WLS2

T

TR1602/TR1402/TR1863/TR1865 BLOCK DIAGRAM
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GENERAL DESCRIPTION

The ASYNCHRONOUS RECEIVER/TRANSMITTER
is a general purpose, programmable MOS/LSI device
for interfacing an asynchronous serial data channel
of a peripheral or terminal with parallel data of a
computer or terminal. The transmitter section con-
verts parallel data into a serial word which contains
the data along with start/stop bits, and optional par-
ity. The receiver section converts a serial word with
start, data, optional parity, and stop bits, into parallel
data, and it verifies proper code transmission by
checking parity and receipt of a valid stop bit. Both

PIN DEFINITIONS

the receiver and the transmitter are double buffered.
The array is compatible with bipolar logic. The array
may be programmed as follows: The word length can
be either 5, 6, 7, or 8 bits; parity generation and check-
ing may be inhibited, the parity may be even or odd;
and the number of stop bits may be either one or two,
with one and one-half when transmitting a 5 bit code.
The TR1863/5 is pin- and function-compatible to the
TR1402 and TR1602 except that it is +5V only and
can operate up to 3.5 MHz (218.75K Baud). The stan-
dard TR1863/5 operates at 1.0 MHz (62.5K Baud).

FUNCTION

PIN
NUMBER NAME SYMBOL
1 VSS POWER SUPPLY VSS
2 VGG — TR1602/TR1402 | VGG
NC — TR1863/5 NC
3 VDD POWER SUPPLY GND
4 RECEIVER REGISTER RRD
DISCONNECT
5-12 RECEIVER HOLDING RRg-
REGISTER DATA RR1
13 PARITY ERROR PE
14 FRAMING ERROR FE
15 OVERRUN ERROR OE
16 STATUS FLAGS SFD
DISCONNECT

+5 volts supply

-12 volts supply
No Connection (open)

Ground = 0V

A high level input voltage, V|H. applied to this line
disconnects the RECEIVER HOLDING REGISTER
outputs from the RR{_g data outputs (pins 5-12).

The parallel contents of the RECEIVER HOLDING
REGISTER appear on these lines if a low-level input
voltage, V), is applied to RRD. For character for-
mats of fewer than eight bits received characters
are right-justified with RR1(pin 12) as the least sig-
nificant bit and the truncated bits are forced to a low
level output voltage, VoL..

A high level output voltage, Von. on this line indi-
cates that the received parity does not compare to
that programmed by the EVEN PARITY ENABLE
control line (pin 39). This output is updated each
time a character is transferred to the RECEIVER
HOLDING REGISTER. PE lines from a number of
arrays can be bussed together since an output dis-
connect capability is provided by Status Flag Dis-
connect line (pin 16).

A high-level output voltage, VOH. on this line indi-
cates that the received character has no valid stop
bit, i.e., the bit (if programmed) is not a high level
voltage. This output is updated each time a character
is transferred to the Receiver Holding Register, FE
lines from a number of arrays can be bussed together
since an output disconnect capability is provided by
the Status Flag Disconnect line (pin 16).

A high-level output voltage, VOH, on this line indi-
cates that the Data Received Flag (pin 19) was not
reset before the next character was transferred to
the Receiver Holding Register. OE lines from a
number of arrays can be bussed together since an
output disconnect capability is provided by the
Status Flag Disconnect line (pin 16).

A high-level input voltage, V|H, applied to this pin
disconnects the PE, FE, OE, DR and THRE allowing
them to be buss connected.

18




PIN
NUMBER

NAME

SYMBOL

FUNCTION

17

18

19

20

21

22

23

24

25

26-33

RECEIVER REGISTER
CLOCK

DATA RECEIVED RESET

DATA RECEIVED

RECEIVER INPUT

MASTER RESET

TRANSMITTER HOLDING
REGISTER EMPTY

TRANSMITTER HOLDING
REGISTER LOAD

TRANSMITTER REGISTER
EMPTY

TRANSMITTER REGISTER
OUTPUT

TRANSMITTER REGISTER
DATA INPUTS

RRC
DRR

DR

Rl

MR

THRE

THRL

TRE

TRO

TR1-TRg

The receiver clock frequency is sixteen (16) times
times the desired receiver shift rate.

A low-level input voltage, V|, applied to this line
resets the DR line.

A high-level output voltage, VoH. indicates that an
entire character has been received and transferred
to the RECEIVER HOLDING REGISTER.

Serial input data received on this line enters the
RECEIVER REGISTER at a point determined by the
character length, parity, and the number of stop bits.
A high-level input voltage, V|H. must be present
when data is not being received.

This line is strobed to a high-level input voltage, V|,
to clear the logic. It resets the Transmitter and Re-
ceiver Holding Registers, the Transmitter Register,
FE, OE, PE, DR and sets TRO, THRE, and TRE to
a high-level output voltage, VoH.

A high-level output voltage, VoH. on this line indi-
cates the TRANSMITTER HOLDING REGISTER
has transferred its contents to the TRANSMITTER
REGISTER and may be loaded with a new character.

A low-level input voltage, V|L. applied to this line
enters a character into the TRANSMITTER HOLD-
ING REGISTER. A transition from a low-level input
voltage, V||, to a high-level input voltage. V. trans-
tfers the character into the TRANSMITTER REGIS-
TER if itis not in the process of transmitting a char-
acter. If a character is being transmitted, the transfer
is delayed until its transmissionis completed. Upon
completion, the new character is automatically
transferred simultaneously with the initiation of
the serial transmission of the new character.

A high-level output voltage, VoH, on this line indi-
cates that the TRANSMITTER REGISTER has
completed serial transmission of a full character
including STOP bit(s). It remains at this level until
the start of transmission of the next character.

The contents of the TRANSMITTER REGISTER
(START bit, DATA bits, PARITY bit,and STOP bits)
are serially shifted out on this line. When no data is
being transmitted, this line will remain at a high-level
output voltage, Von. Start of transmission is defined
as the transition of the START bit from a high-level
output voltage VOH, to a low-level outputvoltage, VOL.

The character to be transmitted is loaded into the
TRANSMITTER HOLDING REGISTER on these
lines with the THRL Strobe. If a character of less
than 8 bits has been selected (by WLS, and WLS.),
the character isrightjustified to the least significant
bit, RR1, and the excess bits are disregarded. A
high-level input voltage, V|H, will cause a high-
level output voltage, VOH, to be transmitted.
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PIN
NUMBER

NAME

SYMBOL

FUNCTION

34

35

36

37-38

39

40

CONTROL REGISTER
LOAD

PARITY INHIBIT

STOP BIT(S) SELECT

WORD LENGTH SELECT

EVEN PARITY ENABLE

TRANSMITTER REGISTER

CRL

SBS

WLS2 -WLS1

EPE

TRC

A high-level input voltage, V|H. on this lineloads the
CONTROL REGISTER with the control bits (WLS,,
WLS,, EPE, PI, SBS). This line may be strobed or
hard wired to a high-level input voltage, V|H.

A high-level input voltage, ViH, on this line inhibits
the parity generation and verification circuits and
will clamp the PE output (pin 13) to VoL If parity is
inhibited, the STOP bit(s) will immediately follow
the last data bit of transmission.

This line selects the number of STOP bits to be trans-
mitted after the parity bit. A high-level input voltage
V|H. on this line selects two STOP bits, and a low-
level input voltage, V|, selects a single STOP bit.
The TR1602 and TR1863 generate 1% stop bits
when word length is 5 bits and SBS is High VIH.

These two lines select the character length (exclu-
sive of parity) as follows:

WLSy WLSq  Word Length

ViL ViL 5 bits

ViL VIH 6 bits

ViH ViL 7 bits

ViH ViH 8 bits

This line determines whether even or odd PARITY
is to be generated by the transmitter and checked
by the receiver. A high-level input voltage, V|H.
selects even PARITY and a low-level input voltage,
ViL. selects odd PARITY.

The transmitter clock frequency is sixteen (16) times
the desired transmitter shift rate.

20
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N 0.8V §.< 0.8V
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FROM 0.8V TO 2.0V.
STATUS FLAG OUTPUT DELAYS DATA OUTPUT DELAYS
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ABSOLUTE MAXIMUM RATINGS NOTE: These voltages are measured with respectto GND
Storage Temperature -55°C to +125°C (Plastic) -65°C to +150°C (Ceramic)

Vcc Supply Voltage . ........ ... -0.3V to +7.0V
Input Voltage at any pin ............. -0.3V to +7.0V
Operating Free-Air Temperature

TARange ....................l 0°Cto70°C
Lead Temperature (Soldering, 10 sec.) ..... 300°C

ELECTRICAL CHARACTERIST!CS
(Ve =5V £5%, Vpp = 0V, VGG = - 12V £ 5%, TR1602/TR1402) (Vcc = 5V = 5% TR 1863/5)

SYMBOL PARAMETER TR1602/TR1402 TR1863/5
OPERATING CURRENT MIN MAX [MIN| MAX CONDITIONS
lcc Substrate Supply Current 60 ma 35 mafVge = 5.25V
IGG Gate Supply Current —10 ma Vg = —12.6V
LOGIC LEVELS
ViH Logic High Vgs — 1.5V 2.4V
ViL Logic Low 0.8V 06V|Vce = 475V
OUTPUT LOGIC LEVELS
VoH | Logic High Vss — 1.0V 2.4V Vgs = 4.75V, IoH = 100 pa
VoL Logic Low 0.4V 0.4V |Vgs = 5.25V, IoL = 1.6 ma
loc Output Leakage 10 pa 10ua |VOUT = 0V, SFD = RRD = V|H
I Low Level Input Current -1.6 ma "—1.6mafV|N =0.4V
IH High level Input Current 10 pa|VIN = 3.75V, TR1865 only
SWITCHING CHARACTERISTICS
(See “Switching Waveforms”)
SYMBOL PARAMETER MIN MAX CONDITIONS
fclock Clock Frequency Vge = 4.75V
TR1402 DC 320 KHz with internal pull-ups on all inputs
TR1602 DC 320 KHz with internal pull-ups on all inputs
TR1863-00 DC 1.0 MHz
TR1863-02 DC 25 MHz
TR1863-04 DC 3.5 MHz L .
TR1865-00 DC 1.0 MHz with internal pull-ups on all inputs
TR1865-02 DC 2.5 MHz with internal pull-ups on all inputs
TR1865-04 DC 3.5 MHz with internal pull-ups on all inputs
tow Puilse Widths
CRL 200 ns
THRL 200 ns
DRR 200 ns
MR 500 ns
te Coincidence Time 200 ns
thold Hold Time 20 ns
tset Set Time 0
OUTPUT PROPAGATION
DELAYS
tpdo To Low State 1602/1402 650 ns
lpd1 To High State 1602/1402 650 ns CL = 20 pf, plus one TTL load
tpdo To Low State 1863/1865 250 ns
tpd1 To High State 1863/1865 250 ns C =20 pf, plus one TTL load
CAPACITANCE
Cin Inputs 20 pf f=1MHz, VN =5V
Co Outputs 20 pf f =1MHz, V)N = 5V
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PR1472-01 (PSAR)

Programmable Synchronous & Asynchronous Receiver

FEATURES

© 0o o0 o

SYNCHRONOUS, ASYNCHRONOUS OR
ISOCHRONOUS OPERATION

DC TO 640K BITS/SEC (1X CLOCK) PR1472-01;
DC TO 100K BITS/SEC PR1472
PROGRAMMABLE MATCH (FILL)CHARACTER
WITH MATCH DETECT FLAG.

INTERNAL OR EXTERNAL CHARACTER SYN-
CHRONIZATION

NINE BIT WIDE RECEIVER HOLDING REGISTER
SELECTABLES, 6, 7 OR 8 BITS PER CHARACTER
EVEN/ODD OR NO PARITY SELECT
PROGRAMMABLE CLOCK RATE; 1X, 16X, 32X
OR 64X

AUTOMATIC START AND STOP BIT STRIPPING
AUTOMATIC CHARACTER STATUS AND FLAG
GENERATION

THREE STATE OUTPUTS — BUS STRUCTURE
CAPABILITY

DOUBLE BUFFERED

TTL & DTL COMPATIBLE — INTERNAL ACTIVE
PULLUP

COMPATIBLE TRANSMITTER, PT1482

1

GENERAL DESCRIPTION

The Western Digital PR1472 (PSAR) is a program-
mable receiver that interfaces variable length serial
data to a parallel data channel. The receiver con-
verts a serial data stream into parallel characters
with a format compatible with all standard Syn-
chronous, Asynchronous, or Isochronous data
communications media.

Contiguous synchronous serial characters are
compared to a programmable Match-Character
Holding Register, character synchronized and
assembled. Programming the Asynchronous or
Isochronous Mode provides assembly of characters
with start and stop bit(s) which are stripped from
the data. Four internal registers, in conjunction
with Three-State Outputs provide full system
versatility.

The PSAR is a TTL compatible device. The use of
internal active pull-up devices and push-pull output
drivers, provides direct compatibility with all forms
of current sinking logic. Western Digital also offers
a Compatible Transmitter, PT1482.

Pl

WLS2 RMS2

CRL | EPE WLS1 |RMS1|RMS3

CONTROL REGISTER

MHR7 MHR5 MHR3 MHR1
MHR8 |MHR6 | MHR4| MHR2| MHRL

MATCH CHARACTER
HOLDING REGISTER

- |

MR
CcD

—

Rl [ RECEIVER REGISTER ] I COMPARATOR I-»MDET

VSS(+5V) == | ﬁ r
VDD(GND) —p~
VGG(-12V) _—l)

TIMING AND CONTROL

RECEIVER HOLDING
T T f REGISTER
sFRY oe Y RRC DRR RRY l RR?l RRSL le RR1
PE  FE/SS DR RR8 RR6 RR4 RR2

PR1472 BLOCK DIAGRAM
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s PIN
E NUMBER 1/0 NAME SYMBOL FUNCTION
T
sl 1 Ve POWERSUPPLY | Vg +5 Volt Supply
N/ A low-level input voltage, Vi, applied to CD (pin
¥ | 37.39,2 |RECEIVERMODE RMS:, RMSz, | 6) enables RMS1, RMSz, and RMSs inputs. The
1 SELECT RMS:

Receiver Mode Select Inputs, in conjunction with
the Control Register Load and Chip Disable,
select the Receiver operating mode. RMS1, RMS.,
and RMS; may be strobed or hard-wired to the
appropriate input voltage.

RMS: RMS: RMS. Selected Operating Mode

0 0 0 ASYNCH ORISOCH,
1X CLOCK

0 0 1 ASYNCH ORISOCH,
16X CLOCK

0 1 0 ASYNCH OR ISOCH,
32X CLOCK

0 1 1 ASYNCH OR ISOCH,
64X CLOCK

1 X 0  SYNCH-EXTERNAL
CHARACTER
SYNCHRONIZATION

1 X 1 SYNCH-INTERNAL
CHARACTER

SYNCHRONIZATION

NOTE: When operating in asynchronous or
isochronous mode with 1X clock there is
no protection against false start bits.

A high-level input voltage, V,4, applied to CD dis-
ables RMS:, RMS; and RMSs.

18,22 | MATCH-CHARACTER | MHR:, MHR:, | A low-level input voltage, Vi, applied to CD (pin
17,36, 3, | HOLDING REGISTER MHR;, MHR,, | 6) enables the inputs to the Match-Character
38, 4,40 | DATA MHR:, MHR., | Holding Register Load, MHRL. Parallel 8-bit char-
MHR:, MHRs | acters are input into the Match-Character Holding
Register with the MHRL Strobe (pin 34). If a char-
acter of less than 8 bits has been selected (by
WLS1 and WLS:), only the least significant bitsare
accepted. These inputs may be strobed or hard-
wired to the appropriate input voltage. A high-
level input voltage, Vi, applied to CD disables
MHR: and MHRs.

523 | WORD LENGTH WLS,, WLS: | Alow-level input voltage, Vi, applied to CD (pin 6)
SELECT enables the inputs of the Control Register Load,
CRL. Parallel 8-bit characters are input into the
Control Register with the CRL Strobe  (pin 4),
WLS: and WLS: select the transmitted character
length from five (5) to eight (8) bits defined by the
Truth Table below:

WLS: WLS: Selected Word Length
Vi Vi 5BITS
Vie Vi 6BITS
Vin Vi 7BITS
Vi Viu 8BITS

WLS: and WLS: may be strobed or hard-wired to
the appropriate input voltage. A high-level input
voltage, V), applied to CD disables WLS: and
WLS..
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PIN
NUMBER

1/0 NAME

SYMBOL

FUNCTION

6

16
19

21

29

CHIP DISABLE

RECEIVER HOLDING-
REGISTER DATA
OuTPUT

Vee POWER SUPPLY
PARITY INHIBIT

EVEN PARITY ENABLE

PARITY ENABLE

CcD

RRs-RR:

Vaa
Pl

EPE

PE

This line controls the disable associated with bus-
able inputs and Three-State outputs. A high-level
input voltage, V4, applied to this line disables
inputs and removes drive from push-pull output
buffers causing them to float. Drivers of disables
outputs are not required to sink or source cur-
rent. The I/O Lines controlled by Chip Disable are
defined below:

Input Lines Three-State Output Lines

CRL PE RR:-RRs
EPE FR FE

Pl MHRL OE

WLSI/WLS: MHR:-MHR.

RMS:-RMS,

A low-level input voltage, V,, applied to CD (pin
6) enables the Receiver Holding Register out-
puts, RR:-RRs. The parallel data character, in-
cluding parity (RRs), appears on these lines.
Program control selection of a word length less
than eight (8) bits will cause the most significant
bits of the character to be forced to a low-level
output voltage, Vo.. The character will be right
justified. RR. (pin 15) is the least significant bit
of the character. A high-level input voltage, Vy,
applied to CD disables RRi-RR..

— 12 Volts Supply.

A low-level input voitage, V,, applied to CD (pin
6) enables the EPE and Pl inputs.

The Even Parity Enable Input and the Parity
Inhibit Input to the Control Register, in conjunc-
tion with the Control Register Load and Chip Dis-
able, select even, odd or no parity to be verified by
the receiver. A high-level input voltage, Vi, app-
lied to EPE selects even parity and a low-level
input voltage, Vi, select odd parity if a low-level
input voltage is applied to Parity Inhibit and Chip
Disable. Pl and EPE may be strobed or hard-wired
to the appropriate input voltage.

Pl EPE Selected Parity Comments

Vi Vi Odd CD = V,_
Vi Vi Even CD = Vi,
Vi X None CD = V"_

NOTE: 1f CD = V), no programming is performed
since inputs are disabled.

X — either V,_ or V\. When programmed, the
appropriate parity is verified following the last
data bit of a character, immediately preceding
the stop element of asynchronous and iso-
chronous characters.

oo
3

A high-level input voltage, V|4, applied to CD dis-
ables EPE, PI, and CRL.

A high-level input V| enables parity. A low level
input V| disables parity.
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24

25

26

27

28

STATUS FLAG RESET

DATA RECEIVED
RESET

DATA RECEIVED
FLAG

OVERRUN ERROR
FLAG

FRAMING ERROR/
SYN SEARCH

w
B
oo}

o]
s}

OE

FE/SS

A low-level input voltage, V,, applied to CD (pin 6)
enables the SFR input. A low-level input voltage,
V., applied to this line resets the PE, FE and
OE Status Flags.

A low-level input voltage, V., applied to CD (pin
6) enables the DRR input. A low-level input volt-
age, V,, applied to this line resets the DR Flag.
A high-level input voltage, V4, applied to CD dis-
ables DRR.

A high-level output voltage, Voy, indicates that
an entire character has been received and trans-
ferred to the Receiver Holding Register. When
operating in the synchronous mode, the first
SYN character, when located and transferred to
the Receiver Holding Register, will not cause DR
to go to a high-level output voltage, Vou, but
will cause MDET to go to a high-level output
voltage. Character transfer to the Receiver Hold-
ing Register occurs in the center of the last bit
of a synchronous character or the center of the
first STOP element of an asynchronous or iso-
chronous character at which time this flag is
updated.

A low-level input voltage, V., applied to CD (pin
6) enables the OE input. A high-level output
voltage, Vgy, indicates that the prevously received
character was not read (DR line not reset) and
was, therefore, lost before the present character
was transferred to the Receiver Holding Register.
This transfer occurs in the center of the last bit
of a received synchronous character or in the
center of the first STOP element of an asyn-
chronous or isochronous character at which
time this flag is updated.

A high-level input voltage, Vou, applied to CD
disables OE.

FE/SS is a two-way (I/O) bus. If programmed for
the ASYNCHRONOUS or ISOCHRONOUS MODE,
a low-level input voltage, V., applied to CD (pin
6) enables the FRAMING ERROR FLAG output
which indicates the status of the STOP BIT
detection circuit. A high-level output voltage,
Von, indicates that the character transferred to
the Receiver Holding Register has no valid STOP
BIT; i.e., the bit following the PARITY BIT is not
a high-level input voltage, V. This transfer
occurs in the center of the first stop element at
which time this flag is updated.

When programmed for the SYNCHRONOUS
MODE, this line is an input and is not under
control of CD. This line should be driven by a
tri-state or an open collector device.

If programmed for INTERNAL CHARACTER
SYNCHRONIZATION, a transition from a low-
level input voltage, V,, to a high-level input
voltage, Vi, initiates the automatic internal
“SYN" CHARACTER search operation.
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28

30

31

FRAMING ERROR/
SYN SEARCH

MATCH DETECT
FLAG

RECEIVER REGISTER
CLOCK

FEISS

MDET

RRC

Prior toinitiation of this operation, the Receiver
Holding Register is “transparent’” so that its con-
tents are identical to that of the RECEIVER REG-
ISTER. Upon receipt of a SYN character, (pre-
viously loaded into the Match-Character Holding
Register during initialization), the Receiver Hold-
ing Register becomes non-transparent, the
MATCH DETECT output (MDET) goes to a high-
level output voltage. Vg, but, the Data Received
(DR) FLAG does not assume a high-level output
voltage, Vou. The PISAR is now in character
synchronization. Subsequent SYN or data char-
acter will be transferred to the RECEIVER HOLD-
ING REGISTER as they are assembled (at the
center of the last bit) and the DR FLAG will be
raised. A transition from a high-level input volt-
age, V,y, to a low-level input voltage, V, , causes
the P/ISAR to lose character synchronization
and forces the Receiver Holding Register to
become “transparent.”

If programmed for EXTERNAL CHARACTER SYN-
CHRONIZATION, the system external to the
PISAR examines the data stream for “SYN”
characters when SYN SEARCH is a low-level
input voltage, V, .. The Receiver Holding Register
is “transparent” which allows the contents of
the RECEIVER REGISTER ta be monitored as it
ripples through the shift register. When the ex-
ternal logic locates a "SYN" CHARACTER, in-
dicated by a high-level input voltage, Vg, on
MDET, the SYN SEARCH line is externally raised
to a high-level input voltage, V,. This high-level
input voltage causes character synchronization
to be initiated, returns the Receiver Holding
Register to a “non-transparent” condition, caus-
ing subsequent characters to be transferred to
the RECEIVER HOLDING REGISTER (when the
center of the last bit of a character is recognized)
and raises the DR FLAG.

A high-level output voltage, Vo, indicates that
the contents of the Transmitter Register are
identical to the contents of the Match-Character
Holding Register. This flag is set to a high-level
output voltage, Vgy, at the center of the first
STOP ELEMENT of an asynchronous or iso-
chronous character.

This fifty (50) percent duty cycle clock provides
the basic receiver timing. The negative transition
from a high-level input voltage, V,y, to a low-level
input voltage, V,_, shifts data into the RECEIVER
REGISTER at a rate determined by RMS.,
RMS: and RMS;. Synchronous operation re-
quires that this negative transition occur at
the center of each data bit.
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FUNCTION

A high-level input voltage, V,y, applied to this line
resets timing and control logic to an idle state,
sets the contents of the Receiver Holding Register
to a high-level output voltage, Vou, resets the
contents of the Match-Character Holding Reg-
ister, the MDET, DR, PE, FE, and OE outputs to
a low-level output voltage, Vo, but does not
effect the contents of the control register.

A low-level input voltage, V,, applied to CD (pin
6) enables the CRL input. A low-level input volt-
age, V., applied to this line enables inputs to
DC "D Type" Latches of the Control Register
and loads it with Control Bits (EPE, Pl, RMS;,
RMS:, RMS;, WLS:, WLS:). A high-level input
voltage, V4, applied to this line disables the
Control Register. This line may be strobed or
hard-wired to a low-level input voltage, V.. A high-
level input voltage, V4, appliedto CD disables
CRL.

A low-level input voltage, V, , applied to CD (pin
6) enables the MHRL input. A low-level input
voltage, V,,, applied to this line enables input
to DC "D Type™ Latches of the Match-Character
Holding Register and loads it with the Match-
Character Holding Register. This line may be
strobed or hard-wired to a low-level input voltage,
Vie.

A high-level input voltage, V,y, applied to CD dis-
ables MHRL.

The serial input data stream received on this
line enters the Receiver Register determined by
the character length, parity and the number of
stop bits programmed. A high-level input voltage,
V4, must be present when no ASYNCHRONOUS
datais being received.

PIN
NUMBER 1/0 NAME SYMBOL
32 | MASTER RESET MR
33 | CONTROLREGISTER | CRL
LOAD
34 | MATCHCHARACTER | MHRL
HOLDING REGISTER
LOAD
35 | RECEIVERINPUT RI
ORGANIZATION

PR1472 block diagram is illustrated on page 1.

Control Register — Programming of the PSAR is
accomplished by loading the 7 Bit Control register.
Mode selection, clock division, word length, and
parity are selected when the Control Register Load
(CRL) signal is activated.

Receiver Register — The Receiver Register is used
to store the incoming data stream. The contents
of this register can be gated to the Holding register
during the transparent mode, or compared with
the Match Holding Register. When a character is
assembled it is transferred to the Receiver Hold-
ing Register.

Receiver Holding Register — The Receiver Holding
Register, a buffer register, is used to store the
assembled character.

Match Holding Register — The Match Holding
Register is used to store the match character. The
contents of this register are compared with the

receiver register to establish character synchroni-
zation.

Timing & Control — The Timing and Control Logic
generates the required control signals to assemble
characters, match comparison, bit stripping, and
generation of status/flag signals.

SYNCHRONOUS MODE OPERATION

Synchronous data appears as a continuous bit
stream of contiguous characters at the input to
the receiver with no Start or Stop bits. Character
synchronization (the “framing” of this continuous
bit stream into characters of a predetermined fixed
length), must be accomplished by a comparison
of this bit stream and a synchronization sequence.
The P/ISAR is designed to accommodate irternal
or external character synchronization by program
control.

Referring to the Block Diagram of the Receiver, the
Chip Disable (CD) enables or disconnects various in-
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puts and outputs of the P/SAR. This feature pro-
vides the device with the capability of being dis-
connected from the system bus. The inputs to the
Control Register and Match-Character Holding
Register and their respective load strobes, CRL
and MHRL are under CD control. In addition, DRR,
SFR, PE, and OE and the outputs of the Receiver
Holding Register, are also controlled by CD. It is
necessary that CD enable these lines to allow strob-
ing information in these registers and to allow
examination of these output flags and data.

Device operation is programmed subsequent to
being forced into its “idle” state. The P/ISAR will
enter a defined “idle” state when the Master Reset
(MR) line is strobed to a high-level input voltage.
In this state, all timing and control logic are reset,
the contents of the Receiver Holding Register is
set to a high-level output voltage and all output
flags are reset to a low-level output voltage. The
Master Reset also causes the contents of the Match-
Character Holding Register to be reset to a low-
level output voltage.

Enabled by CD, the Control Register is loaded by
strobing CRL to a low-level input voltage which
defines mode of operation and clock rate selection,
character length and selected parity if required.
Table 1 illustrates all programmable synchronous
formats.

Character synchronization from the data stream
requires Receiver recognition of specific bit pat-
tern(s) which define the relative position of syn-
chronous characters in the data stream and sub-
sequent character assembly. The P/SAR program-
mably accommodates internal or external character
synchronization.

Programmed for internal character synchroniza-
tion, a high-level input voltage on the Sync Search
line, the Receiver Holding Register is “trans-
parent” and its contents are identical to the Re-
ceiver Holding Register. The data stream, gated
into the Receiver Input (Rl) by the negative
transition of the Receiver Register Clock (RRC),
shifts through the Receiver Register and is com-
pared with the preprogrammed character in the
Match-Character Holding Register. A match, in-
dicated by a high-level output voltage on Match
Detect (MDET), returns the Receiver Holding register
to its non-transparent state and initializes timing
and control logic but does not set the Data Received
Flag to a high-level output voltage. The character
following the match will be transferred to the Re-
ceiver Holding Register at the receipt of the center
of its last bit and the Data Received Flag is set to
a high-level output voltage. Depending on line dis-
cipline, this last character may also be a synchroni-
zing character, in which case, Match Detect will
continue to be a high-level output voltage when
the Data Received Flag is set. Therefore, sequence
verification can be performed by the system (ad-
ditional hardware or software as desired).
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Parity, if programmed, is verified upon receipt of
the center of the parity bit which is the last bit of a
synchronous character. If a parity error exists, the
associated PE register is set to a high-level output
voltage.

Transfer of a character to the Receiver Holding
Register sets the associated Data Received Register
Flag (DR) to a high-level output voltage. The transfer
of a character to the Receiver Holding Register, if
the Data Received Register Flag had already been
set to a high-level output voltage, causes the pre-
vious character to be lost (written over) and is alerted
by an Overrun Error Flag which is a high-level out-
put voltage. In normal operation, the Data Received
Flag is reset by DRR when the Receiver Holding
Register is serviced (unloaded). The Status Flags,
PE and OE, are also provided with an external reset
SFR so that block status and character status may
be (accumulated) verified. A low-level input voltage
on Sync Search causes character synchronization
to be lost and initiates transparency of the Receiver
Holding Register.

External character synchronization, programmed
by the Control Register, is similar to the descrip-
tion above with the exception that the Sync Search
line controls the nontransparency of the Receiver
Holding Register directly and comparison is done
externally. Upon recognition of the appropriate
synchronizing pattern, the Sync Search line is set
to a high-level input voltage prior to the end of the
last bit. Raising the Sync Search line to a high-
level input voltage causes the buffer to go “nontrans-
parent”, initializing timing and control circuitry to
“frame” characters. The first bit received after a
high-level input voltage is applied to Sync Search,
defines the start of the “frame”. Character length
defined by the Control Register defines the end of
the “frame”.

Table 1. SYNC MODE CONTROL DEFINITION

CONTROL WORD CHARACTER FORMAT
R WW
ML L E ; .
s S s PP DATA PARITYBIT
3 21 1 E BITS  CHECKED ‘
1000 0 5 ODD
100 0 1 5 EVEN
10 0 1 X 5 NONE
10100 6 oDD
1.0.1.0 1 6 EVEN
101X 6 NONE
11000 7 oDD
1100 1 7 EVEN
110 1 X 7 NONE
11100 8 ~ oDD
1110 1 8  EVEN
1101 10X 8  NONE
4 sets 1o SYNC Mode .

It RMS,; = 1, the receiver operates in the internal
character SYNC mode.

It RMS1 = 0, character SYNC must be externally provided.
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ASYCHRONOUS & ISOCHRONOUS MODE

The completed assembly of a parallel character, by
the PISAR, from a serial data stream and buffered
by its Receiver Holding Register is indicated by the
status of the Data Received (DR) Flag. The assembly
of character from a serial data stream consisting
of a start bit, data, parity (if programmed), and a
stop interval is initiated by the Start bit transition.

Verification of parity and receipt of a valid stop bit
is accomplished prior to the character transfer to
the Receiver Holding Register. Simultaneously,
this datais compared with a preprogrammed char-
acter in the Match-Character Holding Register.

Status Flags, Data Received, Parity Error, Framing
Error, Overrun Error and Match Detect are loaded
into status registers during character transfer to
the Receiver Holding Register.

Referring to the Block Diagram of the Receiver, the
Chip Disable enables or disconnects various inputs
and outputs of the P/SAR. This feature provides
the device with the capability of being disconnected
from the system bus. The inputs to the Control
Register and Match-Character Holding Register
and their respective load strobes, CRL and MH
are under CD control. In addition, DRR, SFR, PE,
FE, OE and the outputs of the Receiver Holding
Register are also controlled by CD. It is necessary
that CD enable these lines to allow strobing in-
formation into these registers and to allow examina-
tion of these output data and flags.

Device operation is programmed subequent to
being forced into its “idle”” state. The P/SAR will
enter a defined “idle” state when the Master Re-
set (MR) line is strobed to a high-level input
voltage. In this state, all timing and control logic
are reset, the contents of the Receiver Holding
Register is set to a high-level output voltage, and
all output flags are reset to a low-level output volt-
age. The Master Reset also causes the contents of
the Match-Characer Holding Register to be reset
to alow-level output voitage.

When the Receiver is enabled by CD, loading the
Control Register by strobing the Control Register
Load (CRL) line to a low-level input voltage defines
the mode of operation and clock rate selection,
character length and selected parity if required.
Table 2 illustrates all the programmable asynchro-
nous formats.

A mark to space transition on the receiver input
initializes the clock counter causing it to count to
the theoretical center of the start bit. At this time,
the input is sampled. A high-level input voltage at
the Receiver Input causes the first mark to space
transition to be interpreted as a noise spike and
resets all timing and control logic. This provides
one-half data bit noise immunity on all clock selec-
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tion rates except 1X. A low-level input voltage at
the Receiver Input at the theoretical center of the
start bit causes timing and control circuitry to
sample the theoretical center of succeeding data
bits. This data is shifted through the Receiver
Register. When an entire character (as defined by
the Control Register) is assembled in the Receiver
Register, the line is ‘‘tested” for a valid stop bit at
its theoretical center. This character is also com-
pared with the contents of the Match-Character
Holding Register at the center of the stop bit
and its parity is verified. A parallel transfer occurs,
loading the contents of the Receiver Register (less
start and stop bits) into the Receiver Holding Reg-
ister. The status of the parity verification, framing
error, and overrun error circuitry are also loaded
into their approriate registers to provide output
error flags when the Data Received Flag is set. If
the Data Received Flag had not been reset prior to
the assembly of the current character, the previous
character is lost and this is indicated by a high-level
output voltage on the Overrun Error Flag.

Table 2. ASYNCHRONOUS OR ISOCHRONOUS
MODE CONTROL DEFINITION

R W W

M L L E Added|

S S S P P |Start | Dataj Parity Stop
325 EE Bit Bits Bit Elements
0 0000 1 5 Qdd | 1ormore
000 0 1 1 5 Even| 1ormore
000 1 X 1 5 None| 1ormore
00 100 1 6 QOdd | 1ormore
00 1 01 1 6 Even | 1ormore
00 1 1 X 1 6 None| 1ormore
01000 1 7 Odd | 1ormore
0 1.0 0 1 1 7 Even | 1ormore
0 101X 1 7 None| 1ormore
01100 | 1 8 | Odd| 1ormore
o1t 1 0 1 1 8 Even| 1ormore
g 111X 1 8 None| 1ormore
t—Set to ASYNC or ISOC Mode :

When RMS: is 0 (ASYNC or ISOC Mode), RMS: and
RMS: determine the clock frequency according to
the following table:

RMS: RMS, Clock Frequency
0 . 0 1X Baud Rate
0 = 16X Baud Rate
1 0 32X Baud Rate
1 1 64X Baud Rate
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TIMING DETAIL
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MAXIMUM RATINGS

Vae Supply Voltage +0.3Vto —20V *Vgg = Vpp = OV : E
Vpp Supply Voltage +0.3Vto — 20V NOTE: Th | . [oF
Clock Input Voltage* 10,3V to — 20V : Vse?gxgstﬁg(tees)are measured with respect to i 1|-
Logic Input Voltage* +0.3Vto — 20V S ’ 0
Logic Output Voltage* +0.3Vto —20V N
1

Storage Temperature Ceramic —65°C to +150°C
Plastic -55°Cto +125°C

Operating Free-Air

Temperature T, Range 0°Cto + 70°C
Lead Temperature
(Soldering, 10 sec) 300°C

ELECTRICAL CHARACTERISTICS
(Vgs = Vec = 5V % 5%, Vpp = OV, Vg = — 12V £5%, T, = 0°C to +70°C unless otherwise specified.)

SYMBOL PARAMETER MIN. MAX. CONDITIONS
INPUT LOGIC LEVELS'
Vi Low-level Input Voltage 0.8V Vgs = 4.75V
Vin High-level Input Voltage Vgs-1.5V
OUTPUT LOGIC LEVELS?
Vou Low-level Output Voltage 0.4V Vgs = 5.25V
loL = 1.6mA
Von High-level Output Voltage Vss-1.0V Vgs = 4.75V
loy = —100uA
INPUT CURRENT!
I Low-level Input Current -1.6mA Vgs = 5.25V
(each input) Vv = 0.4V

**Not more than one output should be shorted at a time.
NOTE: 1) Inputs under Chip Disable control when disabled, (V,4 applied to CD), are logically disabled and
appear as a single TTL Load.
2) Outputs under Chip Disable control when disabled (V4 applied to CD), are logically and electrically
disconnected and caused to float. The Three-State Output has three stages;
(1) Low impedance to V¢ (2) Low impedance to GND (3) High impedance OFF =~ 10 Megchm.

SWITCHING CHARACTERISTICS
(Vss-Vee = 5V, Vpp = OV, Vgg = =12V, Tp = 25°C, C = 20 pf)

SYMBOL PARAMETER MIN. MAX. CONDITIONS
Fe Clock Frequency DC 100 KHz PR1472-00
DC 640 KHz PR1472-01
PULSE WIDTH
TroLo Hold Time 20 nsec
TERL Control Register Load 250 nsec
TWRARL Match-Character
Holding Register Load 250 nsec
ToRR Data Received Reset 200 nsec
TsFr Status Flag Reset 200 nsec
Tur Master Reset 500 nsec
Tep Output Enable Delay 500 nsec
Tr Rise Time 150 nsec
Te Fall Time 150 nsec
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PT 1482-01 (PSAT)
Programmable Synchronous & Asynchronous Transmitter

FEATURES

°

°

SYNCHRONOUS, ASYNCHRONOUS OR
ISOCHRONOUS OPERATION

DC TO 640K BITS/SEC, 1X CLOCK PT1482-01
DC TO 100K BITS/SEC, 1X CLOCK PT1482
PROGRAMMABLE MATCH (FILL) CHARACTER
SELECTABLE 5,6,7, OR 8 BIT PER CHARACTER
EVEN/ODD PARITY GENERATOR. PARITY IN-
HIBIT

PROGRAMMABLE CLOCK RATE 1X, 16X, 32X,
OR 64X.

AUTOMATIC START & STOP BIT GENERATION IN
ASYNCHRONOUS & ISOCHRONOUS MODES
PROGRAMMABLE 1 AND 2 STOP BITS, (172 IN
5 LEVEL MODE)

AUTOMATIC CHARACTER STATUS AND DE-
LIMITING SIGNAL GENERATION

THREE STATE OUTPUTS — BUS STRUCTURE
COMPATIBILITY

° DOUBLE BUFFERED

TTL AND DTL COMPATIBLE — INTERNAL
ACTIVE PULLUP
COMPATIBLE RECEIVER, PR1472.

GENERAL DESCRIPTION

The Western Digital PT1482 (PSAT) is a program-
mable transmitter that interfaces variable length
parallel data to a serial data channel. The trans-
mitter converts parallel characters into a serial
data stream with a format compatible with all
standard Synchronous, Asynchronous or Isos-
chronous data communications media.

Contiguous serial characters are transmitted in
the Synchronous Mode with the automatic ipser-
tion of a programmabile Fill (Idle) Character during
the absence of parallel input data. Programming
the  Asynchronous Mode selects serial
transmission with automatic insertion of Start and
Stop Bits. Isoschronous mode selects transmis-
sion with automatic fill character insertion during
the absence of parallel input data. Four internal
registers and a multiplexer, in conjunction with
Three-State Output Lines, provide full system
versatility.

The PSAT is a TTL compatible device. The use of
internal active pull-up devices and push-pull
output drivers, provides direct compatibility with
all forms of current sinking logic. Western Digital
also offers a compatible Receiver, PR1472.

__PI__CS1_WLS1 MSst —_TR8 TR6 TR4 TR:
Vss e sid ] an by wisy CRL | EPE | CS2 |WLS2| MS2 THRL | TR7 | TRS | TR3 | TA1
L SRR RERRRRRR! \EERR’ ”
[ 38 ] TRg {
CRL [ a n ) FRg CONTROL REGISTER TRANSMITTER HOLDING
ck s xRy REGISTER
csy s 35 [J FRy ? A
cs; O u ) 1Rg MR <
mMsy, s a3 [J FRg cD
msy O 3z {1 TRy
DAR Q1o 3 {1 FRg
L
Tco n ) e, I =~
o2 Bl 2D ey, TRO - l TRANSMITTER REGISTER MULTIPLEXER J
oo 4N 0 1ay VSS(+5V) - <<
tune G 1 20 eng VDD (GND) -
o G 2 [ 1p,
vee g% 5D n, VGG (-12V) —p» ;
crs §U # D e SN2
wr s 23 fn, FILL CHARACTER
TIMING AND CONTROL

AL O 1o 20 co HOLDING REGISTER
R RAEIE AR RA R AR

THRE cts | bA ¥ TCO FHRLI FR7 | FRS | FR3 | FR1
PIN CONNECTIONS ClK DAR DD FR8 FR6 FR4 FR2

PT1482 BLOCK DIAGRAM
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PIN
NUMBER

1/0 NAME

SYMBOL

FUNCTION

6-7

Vss POWER SUPPLY
EVEN PARITY ENABLE

PARITY INHIBIT

CONTROL REGISTER
LOAD

TRANSMITTER
REGISTER CLOCK

CLOCK RATE SELECT

Vss
EPE

Pl

CRL

TRC

CS,-Cs;

+ 5 Volt Supply

A low-level input voltage, V|, applied to CD (pin
22) enables the EPE and Pl Inputs.

The Even Parity Enable Input and the Parity
Inhibit Input to the Control Register, in conjunc-
tion with the Control Register Load and Chip
Disable, select even, odd or no parity to be
generated by the Transmitter. A high-level input
voltage, V), applied to EPE selects even parity
and a low-level input voltage, V), selects odd
parity if a low-level input voltage is applied to
Parity Inhibit and Chip Disable.

PI EPE SELECTED PARITY COMMENTS
Vi Vi oDD CD =V
Vi Vin EVEN CD =V,
Vin X NONE CD =V,

NOTE: IF CD = V,;, NO PROGRAMMING 1S
PERFORMED SINCE INPUTS ARE DISABLED.

X — eitherVy_or V,, When programmed, the
appropriate parity is generated following, and is
contiguous with, the last data bit of a character,
immediately preceding the stop element of asy-
chronous and isochronous characters.

A high-level input voltage, Vu, applied to CD
disables EPE, PI, and CRL.

A low-level input voltage, V,,, applied to CD (pin
22) enables the CRL input.

A low-level input voltage, V., applied to this
line enables DC Latches of the Control Register
and loads it with Control Bits (EPE, PI, CS;,, CS,,
MS;, MS,;, WLS;, WLS;). A high-level input
voltage, Vi, applied to this line disables the
Control Register. This line may be strobed or
hard-wired to a low-level input voltage, V.. A
high-level input voltage, V|4, applied to CD,
disables CRL.

This is a fifty (50) percent duty cycle clock. The
positive going edge of this Clock shifts data out
of the Transmitter Register at a rate determined
by the Control Bits CS; and CS,, and provides
the basic time reference for all device functions.

A low-level input voltage, V|, applied to CD
enables the CS, and CS, inputs. These two
lines select the internal clock rate divider ratio
to produce the transmitter bit rate defined by
the Truth Table below:

CS; CS; SELECTEDCLOCKINPUTRATE

Vi Vil 1X BIT RATE
Vi Vin 16X BIT RATE
Vin Vi 32X BIT RATE
Vin Vin 64X BIT RATE
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PIN
NUMBER 1/0 NAME SYMBOL FUNCTION

A high-level input voltage, V4, applied to CD
disables CS, and CS,.

8-9 MODE SELECT MS,-MS, These lines may be strobed or hard-wired to the
appropriate input voltage.

- S
tE
£ 2C
=T
T
=0
i N
3

A low-level input voltage, V,, applied to CD (pin
22) enables the MS, and MS; inputs. These
lines select the transmitter operating mode.

MS, MS, MODE

Vi VL ASYNCHRONOUS — ONE STOP BIT
Vil* Vin*ASYNCHRONOUS — TWO STOP BITS
Viu  ViL SYNCHRONOUS

Vig Vin ISOCHRONOUS

*Selects 1.5 stop bits for 5-level codes.

A high-level input voltage, V4, applied to CD
disables MS, and MS,.

10 DATA NOT AVAILABLE | DAR A low-level input voltage, V), applied to CD (pin
RESET 22) enables the DAR input. A low-level input
voltage, V), applied to this line resets the Data
Not Available Flag. A high-level Input, Vi,
applied to CD disables DAR. This input is not
used during asynchronous operation.

11 TRANSMITTER TCO This output is a clock at the transmitted bit rate.
CLOCK OUTPUT The negative going edge of this clock corre-
spondsto the center of each transmitted data
bit. The positive going edge corresponds to the
start of each data bit transmission. All wave-
forms in this specification are referenced to

TCO.
12 DATA NOT AVAILABLE | DA A low-level input voltage, V,, applied to CD (pin
FLAG 22) enables the DA input. A high-level output

voltage, Vou, on this line indicates that a Fill-
Character has been transmitted, since a charac-
ter was not loaded into the Transmitter Holding
Register by the center of the last bit of a Syn-
chronous Character or the center of the Stop
Element of an Isochronous character. A high-
level input voltage, V|4, applied to CD disables
DA. This input is not used during asynchronous

operation.
13 DATA DELIMIT/ DD/EOC During asynchronous operation, a high-level
END OF CHARACTER output voltage, Vgu, indicates data is being

transmitted. A low-level output voltage, Vg,
indicates that a Start or Stop Element is being
transmitted.

A low-level output voltage during synchronous
operation indicates that the last bit of a charac-
ter is being transmitted.
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PIN
NUMBER

FUNCTION

14

15

16
17

18

19

20

1/0 NAME SYMBOL
TRANSMITTER THRE
HOLDING REGISTER
EMPTY
TRANSMITTER TRO
REGISTER OUTPUT
Vae POWER SUPPLY Vaa
CLEAR-TO-SEND CTs

MASTER RESET MR
TRANSMITTER THRL
HOLDING REGISTER

LOAD

FILL-CHARACTER FHRL

HOLDING REGISTER
LOAD

A low-level input voltage applied to CD (pin 22)
enables the THRE input. A high-level output
voltage, Vou, on this line indicates the Trans-
mitter Holding Register is empty and has trans-
ferred its contents to the Transmitter Register
and may be loaded with a new character. This
line goes to a low-level output voltage, Vg,
when THRL goes to a low-level input voltage,
Vi A high-level input voltage, Vi, applied to
CD disables THRE.

The contents of the Transmitter Holding
Register are serially shifted out as an NRZ
waveform on this line provided that a character
was loaded into the Transmitter Holding Regis-
ter prior to DA Flag (in Synchronous or Iso-
chronous Modes). If a character was not loaded
prior to a DA Flag, the contents of the Fill-
Character Register are transmitted as the next
character.

— 12 Volts Supply.

The Clear-To-Send Control initiates or disables
transmission as a function of the state of this
line. A high-level input voltage, V, initiates
serial data transmission provided a character
has been loaded into the Transmitter Holding
Register. A low-level input voltage, V|, applied
to this ling during transmission allows comple-
tion of that character only, after which the
output will continue to mark until a high-level
input voltage is applied.

The rising edge of a high-level input voltage,
Vin, applied to this line resets timing and
control logic to an idle state, sets THRE, the
contents of the Fill-Character Holding Register,
and TRO to a high-level output voitage, Vop.

A low-level input voltage, V., applied to CD (pin
22) enables the THRL input. A low-level input
voltage, V, applied to this line enables DC
Latches of the Transmitter Holding Register
and loads it with the Transmitter Holding
Register data and forces THRE to a low-level
output voltage, V.. A high-level input voltage,
V\u, applied to this line disables the Transmitter
Holding Register. A high-level input voltage,
Vin, applied to CD disables THRL.

A low-level input voltage, V., applied to CD (pin
22) enables the FHRL input. A low-level input
voltage, V., applied to this line enables DC
Latches of the Fill-Character Holding Register
and loads it with the Fill-Character Register
data FR;-FRg. A high-level input voltage, V)4,
applied to this line disables the FHRL Register.
This line may be strobed or hard-wired to a low-
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PIN
NUMBER

1/0 NAME

SYMBOL

FUNCTION

21
22

23,25
27,29
31,33
35,37

24,26
28,30
32,34
36, 38

Vpp POWER SUPPLY
CHIP DISABLE

FILL-CHARACTER
HOLDING REGISTER
DATA INPUTS

TRANSMITTER
HOLDING REGISTER
DATAINPUTS

CD

FR-FRg

TR;-TRg

level input voltage, V.. This input is not used
during asynchronous operation.

A high-level input voltage, Vi, applied to CD
disables FHRL.

Ground.

This line controls the disconnect associated
with busable inputs and Three-State outputs. A
high-level input voltage, V,y, applied to this line
removes drive from push-pull outputs causing
them to float. Drivers of disabled inputs are
required to sink or source current. The 1/0 Lines
controlled by Chip Disable are defined below:

_INPUTLINES TRI-STATE OUTPUT LINES

CRL THRL DA
EPE FHRL THRE
Pl FRy-FRg

CS4-CS; TR,.TR,
MS,-MS; wLs, wLS:
DAR

A low-level input voltage, V|, applied to CD (pin
22) enables the inputs of the Fill-Character
Holding Register and associated Load Strobe,
FHRL. Parallel 8-bit characters are input into
the Fill-Character Holding Register with the
FHRL Strobe (pin 20). If a character of less than
8 bits has been selected (by WLS,; and WLS,)
only the least significant bits are accepted.
These lines may be strobed or hard-wired to the
appropriate input voltage. These inputs are not
used during asynchronous operation.

During Synchronous or Isochronous transmis-
sion, the Fill-Character is transmitted if a char-
acter was not loaded into the Transmitter Hold-
ing Register prior to a DA Flag; i.e., the Trans-
mitter Holding Register did not contain a
character at the center of the last bit being
transmitted from the Transmitter Register. A
high-level input voltage, V4, will cause a high-
level output voltage, Vou, to be transmitted,
Least Significant Bit (FR,) to Most Significant
Bit (FR,,) order.

A high-level input voltage, V4, applied to CD
disables FR;-FRg.

A low-level input voltage, V., applied to CD (pin
22) enables the inputs to the Transmitter Hold-
ing Register and associated Load Strobe,
THRL. If a character of less than 8 bits has been
selected (by WLS, and WLS,), only the least
significant bits are accepted. A high-level input
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PIN

NUMBER 1/0 NAME SYMBOL FUNCTION

voltage, V4, will cause a high-level output
voltage to be transmitted, Least Significant Bit
(TR,) to Most Significant Bit (TR,) order. A high-
level input voltage, V4, applied to CD disables
TR,-TRg.

S
E
Cc
T
|
o
N
1

39-40 WORD LENGTH WLS;-WLS, A low-level input voltage, V,, applied to CD (pin
22) enables_the inputs of the Control Register
and Load, CRL. Parallel 8-bit characters_are
input into the Control Register with the CRL
Strobe (pin 4), WLS, and WLS, select the trans-
mitted character length from five (5) to eight (8)

bits defined by the Truth Table below:

A high-level input voltage, V|4, applied to CD
disables WLS,; and WLS,, forcing them to float.

SELECTED WORD LENGTH
5BITS
6 BITS
7BITS

Viu Viu 8BITS

WLS, WLS,

ORGANIZATION
PT1482 block diagram is illustrated on page 1.

Control Register — Programming of the PSAT is
accomplished by loading the 8 Bit Control Register.
Mode selection, clock divisor, word length, and
parity are selected when the Control Register
Load signal is activated.

Transmitter Register — The Transmitter Register
is used to store the outgoing data stream. The
contents of this register are derived from either
the Transmitter Holding Register or the Fill
(Match) Character Holding Register with the
Control and Timing Logic automatically adding
the required start and stop bits during Asynchron-
ous and Isoschronous Modes.

Transmitter Holding Register — The Transmitter
Holding Register, a buffer register, is used to
store the parallel character to be serially trans-
mitted.

Fill Character Holding Register — The Fill Char-
acter Holding Register is used to store the Fill
(Match) Character which is transmitted during the
absence of characters in the Transmitter Holding
Register.

Timing and Control — The Timing and Control
Logic generates the required control signals to
transmit Data and Fill Characters. Character trans-
mission status signals are also derived from this
logic.

SYNCHRONOUS MODE OPERATION
Synchronous transmission requires that characters

(programmably variable from 5 to 8 data bits plus
parity) are contiguous with no start or stop bits.
Since the requirement that characters are conti-
uous does not imply that the system servicing the
transmitter always has ample time to load the
Transmitter Holding Register, it is necessary that
a character be transmitted when data has not
been loaded into the Transmitter Holding Register.
This character is defined as the Fill or Idle Charac-
ter and a separate register has been provided to
load this character upon initialization. The Fill-
Character Holding Register is loaded by strobing
the Fill-Character Holding Register Load (FHRL)
line or hard-wiring it to a low-level input voltage.

Referring the Block Diagram of the Transmitter, it
can be seen that the Chip Disable (CD) enables or
disconnects various inputs and outputs of the
P/SAT. The inputs to the Control Register, Trans-
mitter Holding Register, Fill-Character Holding
Register and their respective load strobes, CRL,

HRL, and FHRL are under CD control. In addi-
tion, the Transmitter Holding Register Empty
(THRE) Flag, Data Not Available (DA) Flag, and the
Data Not Available Reset (DAR) are also controlled
by CD. It is necessary that CD enable these lines
to allow strobing information into these registers
and to allow examination of these output flags.
The P/SAT will enter a defined “idle” state when
the Master Reset (MR) is strobed to a high-level
input voltage. In this state, all timing and control
logic are reset, the Transmitter Register Output
continues to mark, the Transmitter Holding
Register Flag is set to a high-level output voltage,
the Data Delimit/End of Character (DD/EOC) Flag
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is set to a low-level output voltage, and the Table 1. SYNC MODE CONTROL DEFINITION

contents of the Fill-Character Holding Register i g

are forced to a high-level output voltage. CONTROL WORD | CHARACTER FORMAT LG
W W i T

When the P/SAT is enabled by CD, loading the MM L L E ADDED |

Control&gist.er by strobing the antrol Register 5§ S S S PP DATA PARITY ﬁ

Load (CRL) line to a low-level input voltage, 2121 1 E BITS |

defines the mode of operation, character length, BIT 1

selected parity if required, and the clock rate 1 000 00 5 oDD

selection. Table 1 illustrates all the programmable 1 000 0 1 5 EVEN

synchronous character formats. 1000 1 X 5 NONE

To initialize transmission the CTS signal must be 100100 6 obD

set to a high state and the transmitter holding 10 0 1 0 1 6 EVEN

register must be loaded with a character to be 1 0 0 1 1 X 6 NONE

trtar‘\sm:‘tttitla?m‘rhe traénsnr:]itlge'r’\ngll remain in an idle 10100 0 7 0oD

state u sis accomplished. 1010 0 1 7 EVEN

The character transferred into the Transmitter 1010 1 X 7 NONE

Register (from the Transmitter Holding Register or 101 100 8 oDD

the Fill-Character Holding Register) is determined 10 1 1 0 1 8 EVEN

at the center of the last bit of the character being 1 1

transmitted. If, at this time, no character has been 0 LAX 8 NONE

loaded into the Transmitter Holding Register, the f

Fill-Character is loaded into the Transmitter Sets to SYNC Mode

Register at the end of the bit being transmitted

e hhngnnpnnngnnhnhnnpnhngnnnaiEnunnRinne
MR 1
co | ]
TR TRy — X X X X
AL IS B LI L
cTs | I,
THRE | RS 1 I 1 I
RO [Tzl TesTe[7 s [PTF I cT JeInTATR T3+ sTeT7[e [P T2 3]« [ 5[ef7]8]r]
DA I\ N J 1 §
DAR
5]
DD/EOC [ 1T | ] L  I—
. OUTPUTS
CLOCK SHOWN IS BIT RATE CLOCK (1X) NOTE: [N PLOATING
Pl =V
MSy = Vy
MS; = Viy
WLS; = Vi
WLS; = Vin

SYNCHRONOUS TIMING EXAMPLE
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and a Data Not Available (DA) Flag is set to a high-
level output voltage. This Fill-Character will be
repeatedly transmitted until a character is loaded
into the Transmitter Holding Register, at which
time, the Data Not Available Flag is reset, the Fill-
Character will be completed and the newly loaded
synchronous character will follow contiguousiy.

A high-level output voltage, on the THRE Flag
indicates that the Transmitter Holding Register is
empty and may be loaded with a character. Data
on the inputs of the Transmitter Holding Register
is loaded when the Transmitter Holding Register
Load (THRL) line is strobed to a low-level input
voitage, forcing the THRE Flag to a low-level
output voltage. This data must be stable prior to
THRL going to a high-level input voltage since this
register is a set of DC latches which are enabled
by THRL.

If the Clear-To-Send (CTS) line is at a low-level
input voltage, or if the Transmitter Register is in
the process of transmitting a character, the
character in the Transmitter Holding Register will
not be transferred down to the Transmitter Regis-
ter and the THRE Flag will remain at a low-level
output voltage. Raising the CTS line to a high-level
input voltage or completion of transmission of a
character from the Transmitter Register causes
the automatic transfer of the character in the
Transmitter Holding Register to the Transmitter
Register which forces the THRE Flag to be set to
high-level output voltage. The selected parity is
added to the data during the transfer to the Trans-
mitter Register and serial transmission is initiated
as an NRZ waveform. A low-level input voltage
applied to CTS during transmission allows
completion of that character only, after which the
device enters the idle state and the output will
continue to mark until a high-level input voltage is
applied.

The Data Delimit/End of Character Flag has been
provided to indicate the transmission of serial
data on the Transmitter Register Output. The Data
Delimit/End of Character Flag is defined as a low-
level output voltage during transmission of the
last bit of a synchronous character and when the
PISAT is in the “idle” state.

ASYNCHRONOUS MODE OPERATION

An asynchronous character consisting of a start
bit, followed by data (programmably variable from
5 to 8 data bits), parity (if so programmed), and a
stop “element” is serially transmitted, in that
order, as an NRZ waveform by the P/SAT. The stop
interval is referred to as an ‘“element” since its
minimum length is under program control and
may be 1 or 2 bits in length. When programmed for
2 stop bits, a 5-level (bit) code will be transmitted
with 1.5 stop bits.

Referring to the Block Diagram of the Transmitter,
it can be seen that the Chip Disable enables or
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disconnects various inputs and outputs of the
PISAT. The inputs to the Control Register, Trans-
mitter Holding Register, Fill-Character Holding
Register and their respective load strobes, CRL,
THRL and FHRL are under CD control. In addition,
the Transmitter Holding Register Empty Flag
(THRE), the Data Not Available Flag (DA), and the
Data Not Available Reset (DAR) are also controlled
by CD. It is necessary that CD enable these lines
to allow strobing information into these registers
and to allow examination of these output flags. It
should be noted that the Fill-Character Holding
Register and its associated load strobe, FHRL,
the Data Not Available Flag and its associated
reset, DAR, play no role in asynchronous com-
munications and are only mentioned here for
completeness.

The P/SAT will enter a defined “idle’” state when
the Master Reset (MR) line is strobed to a high-
level input voltage. In this state, all timing and
control logic are reset, the Transmitter Register
Output continues to mark, the Transmitter
Holding Register Empty Flag is set to a high-level
output voltage, Vou, and the Data Delimit/End of
Character (DD/EOC) Flag is reset to a low-level
output voltage.

When the transmitter is enabled by CD, loading
the Control Register by strobing the Control
Register Load (CRL) line to a low-level input
voltage, V), defines the mode of operation,
character length, selected parity if required and
the clock rate selection. Table 2 illustrates all the
programmable asynchronous formats.

Continuous transmission, transmission of charac-
ters with the minimum number of stop bits pro-
grammed, is accomplished by loading the
Transmitter Holding Register within a character
time of when its “Empty Flag” becomes a high-
level output voltage. A high-level output voltage,
Von, Oon the Transmitter Holding Register Empty
(THRE) Flag indicates that the Transmitter Hold-
ing Register is empty and may be loaded with a
character. Data on the inputs of the Transmitter
Holding Register is loaded when the Transmitter
Holding Register Load (THRL) line is strobed to a
low-level input voltage, V., for ng the THRE Flag
to a low-level output voitage, Vg,. This data must
be stable prior to THRL going to a high-level input
voltage since this register is a set of DC latches
which are enabled by THRL. If the Clear-To-Send
(CTS) line is at a low-level input voltage or if the
Transmitter Register is in the process of transmit-
ting a character, the character in the Transmitter
Holding Register will not be transferred down to
the Transmitter Register and the THRE Flag will
remain at a low-level output voltage. Raising the
CTS line to a high-level input voltage or comple-
tion of transmission of a character from the Trans-
mitter Register causes the automatic transfer of
the character in the Transmitter Holding Register
to the Transmitter Register and the THRE flag will
be set to a high-level output voltage.




The start bit, selected parity and stop bit(s), deter- Table 2. ASYNC MODE CONTROL DEFINITION

mined by the Control Register programming, are
added to the data during the transfer to the Trans- CONTROL WORD CHARACTER FORMAT
mitter Register and serial transmission is initiated w W
as an NRZ waveform. MMLL E ADDED
S SSsSsPP START DATA  PARITY STOP
A low-level input voltage, applied to CTS during 21211 € BIT BITS BIT _ ELEMENTS
transmission, allows completion of that character 0060000 1 5 ODD 1
only, after which the output will continue to mark g (‘) 8 8 8 (1) 1 g g\‘/DEDN }5
until a high-leve! input voltage is applied. 010001 1 5 EVEN 15
e 0000 1X 1 5  NONE 1
The Data DelgmlglEnd of Charactey F!ag has begn 01001X 1 s NONE 15
provided to indicate the transmission of serial 000100 1 6 ODD 1
data on the Transmitter Register Output. Data 010100 1 6 ODD 2
Delimit is a low-level output voltage during start 000101 1 6 EVEN 1
and stop bits and is a high-level output voltage 010101 1 6 EVEN 2
during transmission of data and parity. Neither 00011X 1 6  NONE 1
TRO, CTS nor DD/EOC is under control of Chip 01011X 1 6  NONE 2
Disable. 001000 1 7 oDD 1
011000 1 7 ODD 2
001001 1 7  EVEN 1
ISOCHRONOUS MODE OPERATION 011001 1 7 EVEN 2
In the Isochronous Mode of operation all (Syn- 00101X 1 7 NONE 1
chronous Mode) definitions apply with the excep- 01101X 1 7 NONE 2
tion of those for the Data Delimit/End of Character 001100 1 8 ODD 1
(DD/EOC) Flag and the Data Not Available Flag 0 el 00 ! 8 ODD 2
(DA). : 01 1 8  EVEN 1
011101 1 8 . EVEN 2
This is the case since Isochronous Data Trans- R 8 ngmg ;
mission requires contiguous characters with the A - . ;
addition of a start and a single stop bit added to Sets to ASYNG Mode .

each character.
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ASYNCHRONOUS TIMING EXAMPLE
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The Data Delimit/End of Character Flag is a low-
level output voltage during start and stop bits and
is a high-level output voltage during transmission
of data and parity. The Data Not Available Flag
(DA) is set to a high-level output voltage at the end
of the stop bit if a character has not been loaded
into the Transmitter Holding Register at the
center of the stop bit. The contents of the Fill-
Character Holding Register will be transferred
into the Transmitter Register and repeatedly
transmitted until a character is loaded into the
Transmitter Holding Register. At this time, the
Fill-Character will be completed and the newly
loaded isochronous character will follow contigu-
ously.

Table 3 illustrates all the programmable isochron-
ous character formats.

Table 3. 1ISOC MODE CONTROL DEFINITION

CONTROL WORD CHARACTER FORMAT
ww
MMLL E ADDED
SSSSPP START DATA PARITY  STOP
21211 E BIT BITS BIT  ELEMENTS
110000 1 5 oDD 1
110001 1 5 EVEN 1
11001 X 1 5 NONE 1
110100 1 6 oDD 1
110101 1 6 EVEN 1
11011X 1 6 NONE 1
111000 1 7 oDD 1
111001 1 7 EVEN 1
11101X 1 7 NONE 1
111100 1 8 oDD 1
111101 1 8 EVEN 1
1+ 1111X 1 8 NONE 1
Sets to ISOC Mode

e nnhnnhhihhnnahhpninhnhphhipii i
MR I
co I 1
TRy TRy X X X X
LIS N I I L =N
cTs | J
THRE _—[ | NN 1 l—-l r__
TRO HO0BE080EREARNGINARCDARRERBEOBEABE] 1
DA l'\\\ \3 l l
o U
DDIEOC I LI L] | E—
*CLOCK SHOWN IS BIT RATE CLOCK (1X) NoTe: (NN 28;,‘:‘{{30
Pl =V,
MS, =Ik/lH
MS; = Viy
WLS; = Viy
WLS; = Viy

ISOCHRONOUS TIMING EXAMPLE
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ABSOLUTE MAXIMUM RATINGS

Vae Supply Voltage
Voo Supply Voltage
Clock Input Voltage*
Logic Input Voltage*
Logic Output Voltage*
Storage Temperature

Operating Free-Air Temperature T, Range

Ceramic
Plastic

Lead Temperature (Soldering, 10 sec.)

ELECTRICAL CHARACTERISTICS

(Vss = Vc(; =5V = 5%, VDD = OV, VGG = -12V
unless otherwise specified)

+0.3V to —20V
+0.3V to —20V
+0.3V to —20V
+0.3V to —20V
+0.3V to —20V
-'65°C to +150°C
-55°C to +125°C
0°C to +70°C

*Vgg = Vpp = OV
NOTE: These voltages are measured
with respect to Vgg (Substrate)

300°C

+ 5%, Tpo = 0°C to +70°C

SYMBOL PARAMETER MIN. MAX. CONDITIONS
INPUT LOGIC LEVELS'
Vi Low-level Input Voltage 0.8v Vss = 4.75V
Vin High-level Input Voltage Vgs-1.5V
OUTPUT LOGIC LEVELS?
Vou Low-level Output Voltage 0.5V Vss = 5.25V
loL = -1.6mA
Vou High-level Output Voltage Vss-1.0V Vgs =4.75V
lon = -100puA
INPUT CURRENT -
I Low-level Input Current -1.6mA Vgs = 5.25V
(each input) Vv = 0.4V

**Not more than one output should be shorted at a time.
NOTE: 1) Inputs under Chip Disable control when disabled (V,4 applied to CD), are logically disabled and
appear as a single TTL load.
2) Outputs under Chip Disable control when disabled (V4 applied to CD) are logically and electric-

ally disconnected and caused to float.
The Three-State Output has three states;

(1) Low impedance to V¢c (2) Low impedance to GND (3) High impedance OFF 10 Megohm.
lss = 35mA lgg = 10mA
SWITCHING CHARACTERISTICS
(Vss = Ve = 5V, Vpp = OV, Vgg = — 12V, Ta = 25°,C, = 20pf)
SYMBOL PARAMETER MIN. MAX. CONDITIONS
Fc Clock Frequency DC 100 KHz 1482B
DC 640 KHz 1482B-01
PULSE WIDTH
Tholo Hold Time 20 nsec
TERL Control Register Load 250 nsec
TirAL Transmitter Holding Register Load 250 nsec
TFARL Fill-Character Holding RegisterLoad 250 nsec
ToAR Data Not Available Reset 200 nsec
TmR Master Reset 500 nsec
Tro Output Enable Delay 500 nsec
Tskew Skew Time 250 nsec
Tr Rise Time 150 nsec
Te Fall Time 150 nsec
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Information furnished by Western Digital Corporation is believed to be accurate and reliable. However, no responsibility is assumed by
Western Digital Corporation for its use; nor any infringements of patents or other rights of third parties which may resuitfromits use. No
license is granted by implication or otherwise under any patent or patent rights of Western Digital Corporation. Western Digital Corpora-
tion reserves the right to change said circuitry at any time without notice.
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FEATURES
° 40 CHARACTERS BY 9 BITS

o EXPANDABLE CHARACTER AND BIT SIZE
(CASCADE CAPABILITY)

o DC TO 1 MHz ASYNCHRONOUS I/0 ACCESS
° INPUT/OUTPUT READY STATUS FLAGS

° THREE STATE OUTPUTS .

° SEPARATE INPUT AND OUTPUT ENABLES

©o DIRECTLY TTL COMPATIBLE

o MASTER RESET

o NO EXTERNAL CLOCKS REQUIRED

© 28-PIN DIP PLASTIC OR CERAMIC PACKAGE

APPLICATIONS

POINT OF SALE TERMINALS

DATA TRANSMISSION BUFFER

LINE PRINTER INPUT BUFFER
KEY-TO-TAPE/KEY-TO-DISC EQUIPMENT
CARD/TAPE READERS

AUTO DIALERS

CRT BUFFER MEMORY

CONTROL STACK SILO ORIENTED MACHINES

COMPUTER/TERMINALS 1/0 INTERFACE
BUFFER

TELEPRINTER BUFFER

GENERAL DESCRIPTION

The FIFO (First-In/First-Out) Storage Chip is an asynchron-
ous memory organized in a nine-bit by forty-character stack.
Characters are loaded at the top of the stack and then “sink”
to the bottom of the stack, or to the level of previously en-
tered data, without external clocks being applied. As a char-
acter is taken from the bottom of the stack, all of the previ-
ously loaded characters will automatically propagate toward
the output (bottom of stack).

Data can be entered whenever the INPUT REGISTER
EMPTY line is high by strobing INPUT STROBE. The INPUT
ENABLE line must also be high while strobing. The INPUT
STROBE resets INPUT REGISTER EMPTY and latches the
input data. As soon as this data is latched, INPUT REGIS-
TER EMPTY will again go high and additional data can be
loaded.

When data reaches the FIFO output, the OUTPUT DATA
READY line will go high. The data is then valid at the outputs
(providing the OUTPUT ENABLE line is high). The falling
edge of the OUTPUT STROBE causes the OUTPUT DATA
READY line to go low and to shift new data into the output
register. When the new data is available, the OUTPUT DATA
READY signal again goes high.

The FIFO output data lines are in high impedance state
whenever the OUTPUT ENABLE line is low.

The logic conventions and internal delays designed into the
FIFO allow direct expansion of the memory without external
hardware (Cascade Mode).

TNPUT ENABLE OUTPUT ENABLE
(IE) (OE)
(IRo) 38 BIT ASYNC ) (OR»)
vss O 28 R, > REGISTER #1 | —
IR OR
R 2 203 R, SN B #2 S KLU AR
(2} o
s 03 263 1R, R | & P )
Re O] 4 2503 IR, I 5
Ry | 2 @ | (ORy)
R, 05 2 MR ——] B #4 o ——=
o] INPUT oy | 2 Z | (ony OUTPYT,
R OJ6 280 € oata Z v | _J I | R patA
@ w
os §» 2P s Ry | & % | ©oRy)
oe Os | Frisoz | 203 v, (aND) — 2 #6 e
vee 09 203 re (IRs) g pe ; (ORe)
oor G 10 9B oRo R) |2 & | (©oRy)
ory O 83 oR, 12 #8 3
or, OJ12 17 or, (IRs) o (ORs)
ors O3 ‘ﬁg ORs T Ll—r‘1 I
1 15
ors O OR« INPUT INPUT CONTROL REGISTER 1:1 OUTPUT |, OUTPUT|
STROBE “|CONTROL] CONTROL[™ STROBE]
S)  INPUTIREGISTER ~ MASTER RESET outpuTiATA (©S)
EMPTY (IRE) (MR) READY (ODR)

PIN CONNECTIONS

BLOCK DIAGRAM
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INTERFACE SIGNALS DESCRIPTIONS

PIN
NUMBER SIGNAL NAME SYMBOL FUNCTION
25-28,| INPUT REGISTER IRO- Input data lines. These are input (but not latched) to the FIFO
2-6 FR1502-00 IR8 when the Input Enable and Input Strobe are active (high).
-01
-02
FR1502-10 IRO- Input data lines. These are input (but not latched) to the FIFO in-
-1 IR8 dependently of the Input Enable or Input Strobe.
-12
20 | INPUT REGISTER IRE When high, indicates that data can be loaded into the FIFO. It is
EMPTY reset to a low by falling edge of the Input Strobe.
FR1502-00
-01
-02
FR1502-10 IRE When high, indicates that data can be loaded into the FIFO. It is
-1 reset to a low by a rising edge of the Input Strobe.
-12
22 | INPUT STROBE 1S Latches input data in the FIFO on a falling edge.
FR1502-00
-01
-02
FR1502-10 IS Latches input data in the FIFO on a rising edge.
-1
-12
24 | MASTER RESET MR When high, clears the FIFO control registers. This leaves the
OUTPUT REGISTER DATA (OR0-ORS8) in an undefined state,
sets INPUT REGISTER EMPTY (IRE) to high and resets OUT-
PUT DATA READY (ODR) to low.
19-11 { OUTPUT REGISTER ORO- Three state data outputs. When OE is low, the outputs are in the
DATA OR8 high impedance state. When OE is high, these lines present the
previous latched data in a first-in/first-out manner.
10 | OUTPUT DATA ODR ODR is high when data is latched and available at the data output
READY lines. Is reset to low by the falling edge of OUTPUT STROBE
(OS) if OUTPUT ENABLE (OE) is high.

7 | OUTPUT STROBE 0os A falling edge of this signal resets the OUTPUT DATA READY
(ODR) line and then shifts the data one step towards the output
if OUTPUT ENABLE (OE) is high.

23 | INPUT ENABLE IE When high, enables the Input Register and Input Control logic.
FR1502-00 When INPUT STROBE (IS) is high, the input data will be trans-
-01 ferred into the FIFO. IS can then be used to latch the data.
-02
FR1502-10 1E When high, enables the Input Control Logic. At any state of IE or
-1 IS, the input data will be transferred into the FIFO, but can not be
-12 latched unless IE is high.
8 | OUTPUT ENABLE OE When low, OE puts the output lines (OR0-ORB8) in high imped-
ance state. When high, the output lines present the output data.
1| Vss POWER Vss +5VDC
SUPPLY

21| Vpp POWER Vop 0 Volt—GND
SUPPLY

9 | Vgg POWER Vea -12VDC
SUPPLY
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ABSOLUTE MAXIMUM RATINGS

VG Supply Voltage +0.3V to -20V
Vpp Supply Voltage +0.3V to -20V
Clock Input Voltage* +0.3V to -20V
Logic Input Voltage* +0.3V to -20V
Logic Output Voltage* +0.3V to -20V
Storage Temperature (Ceramic) —65°C to +150°C
Storage Temperature (Plastic) —~55°C to +125°C

'VGG = VDD = 0V

NOTE: These voltages are measured with respect to Vgg (Substrate)

ELECTRICAL CHARACTERISTICS

(Vgs = +5V + 5%; Vpp = 0V; Vgg =-12V * 5%; TA = 0°C to +70°C unless otherwise specified)

SYMBOL . PARAMETER MIN MAX CONDITIONS
INPUT LOGIC LEVELS
ViL Low-level Input Voltage 0.8V Vgg = 4.75V
Vin High-level Input Voltage Vgs—1.5V (NOTE 1)
OUTPUT LOGIC LEVELS (NOTE 2)
VoL Low-level Output Voltage 0.4V Vgg = 5.25V
loL = —1.6mA
VoH High-level Output Voltage Vgs—1.0V Vgg = 4.75V
JoH = +200 uA
INPUT CURRENT
e Low-level Input Current —1.6mA Vgs = 5.25V
(each pin) VN = 0.4V
Iss SUBSTRATE SUPPLY CURRENT 65 mA Vgs = 5.25V
Vgg = —12.6V
ey} GATE SUPPLY CURRENT -30mA VN = 0.4V

NOTE 1: All inputs have pull-up resistors. This allows unloaded TTL outputs of 2.0V to be connected and operate properly.
When connected, this voltage (2.0V) will become Vgg —1.5V.

NOTE 2: Vg and Vgoy when OE = V4 (low impedance output). High impedance (OE = V) = 10 Mohm.
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SWITCHING CHARACTERISTICS — See “Switching Waveforms”

(Vss = +5V, Vpp = 0V, Vgg = —12V, Tp = 0°C to +70°C, CLoap = 10 Pf)

SYMBOL PARAMETER MIN MAX CONDITIONS
TiEs Input Enable Setup Time Ons N
TiEH Input Enable Hold Time Ons
TDIS Data Input Setup Time Ons
ToIH Data Input Hold Time 250 ns
TiRL Input Register Load Time 250 ns
TiRE Input Register Empty Time 800 ns
TisL Input Strobe Low Time 450 ns
TisH Input Strobe High Time 150 ns
ToEs Output Enable Setup Time 50 ns
TOEH Output Enable Hold Time 50 ns F (NOTE 1)
TOSL Output Strobe Low Time 150 ns
TobRr Output Data Ready Time 200 ns
ToR Data Reset Time 600 ns
Tpp Output Propagation Delay Time 250 ns
TopRL | Output Data Ready Low 600 ns
TosH Output Strobe High Time 500 ns -
Topv Output Data Valid Time 200 ns
TR Maximum Ripple Time 10 us (NOTE 2)
Tg Maximum Bubble Time 25 uS (NOTE 3)
TMR Master Reset Pulse Time 500 ns
b Maximum Data Rate 250 kHz 1 MHz (NOTE 4)

NOTE 1: Tyige = Tgatr = 10nS.

NOTE 2: Ripple Time—time required for a single data character to propagate from the input to the output of an empty FIFO (IS
strobing edge to ODR rising edge).

NOTE 3: Bubble Time— time required for a “hole” to propagate from the output to the input of a full FIFO (falling edge of OS to
rising edge of IRE).

NOTE 4: The maximum data rates for a “single” FIFO (not cascaded) and for FIFO’s cascaded together are the same.

GENERAL NOTE: All A.C. test points are at 0.8V or 2.0V.
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ORDERING INFORMATION

Ta = O°Cto +70°C

- ZO——Omwn

INPUT MAX.
PACKAGE STROBE DATA
PART NO. TYPE CASCADABLE EDGE RATE
FR1502E-00 CERAMIC NO FALLING 1.0 MHz
F-00 PLASTIC NO FALLING 1.0 MHz
E-01 CERAMIC NO FALLING 500 kHz
F-01 PLASTIC NO FALLING 500 kHz
E-02 CERAMIC NO FALLING 250 kHz
F-02 PLASTIC NO FALLING 250 kHz
E-10 CERAMIC YES RISING 1.0 MHz
F-10 PLASTIC YES RISING 1.0 MHz
E-11 CERAMIC * YES RISING 500 kHz
F-11 PLASTIC YES RISING 500 kHz
E-12 CERAMIC YES RISING 250 kHz
F-12 PLASTIC YES RISING 250 kHz_
Vss Vss
o€ i€
”, or, ——sf 1, on
¥ - S — -
e moogp onf——n 5p on &
[ on, bl i, oR,
. B -
SThaee N 05 fe——qne os STRone
Vss Vss
Eas l aaLe

w01 sua
NYIVO

s s os.

", OR, f——— A, OR,|
IR, o, F———#1 iR, OR,
W 9% om |——afw, 3% on

oR, [——{ 8, oA,
1, OR, [———{ 18, oA,
1, OR, f———a]1n, O,

", or, ———sfin, o,
", oR, ", on,
1", oR, ", or,

(@101 S18)
100 v1va

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

WESTERN DIGITAL 3128 REDHILL AVENUE, BOX 2180
c o ” p o a a1 s o ~ | NEWPORT BEACH, CA 92663 (714) 557-3550, TWX 910-595-1139
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WD5869 Dynamic Shlft Reglster

/ o N

FEATURES
DUAL 640 BIT
INTERNAL CLOCKING

HIGH SPEED
3 STATE OUTPUT BUFFER

APPLICATIONS

o CRT DISPLAYS
o COMPUTER PERIPHERALS
o CRYPTOGRAPHY

ADDITIONAL TAPS AT 512 ON EACH REGISTER

MARCH, 1981

GENERAL DESCRIPTION

The WD5869 Dual 640 Bit Dynamic Shift Register is a mono-
lithic MOS integrated circuit designed for use in computer
display peripherals. The clocks and recirculate logic are in-
ternal to reduce system component count, and 3 state output
buffers provide bus interface. The WD5869 is available in a
16 pin molded plastic package, or a 16 pin ceramic package.

PERIPHERAL
INTERFACE

VIDEQ
INTERFACE

WDs869 R
ATTRIBUTE
DECODE
N\ |
|
L_‘> |
CONTROL REGISTER CHARACTER I
AOOM RAM LoA0 GENERATOR
Loic |
c
) M I
! : vl !
s v |
. R 'y
L o o P |
A N elu |
vio® ol |
u
s

g
;5869 PlN CONNEC'HONS

ADDRESS BUS

CRT CONTROLLER

SYSTEM CONTROL BUS

Figure 2 WD5869 TYPICAL APPLICATION BLOCK DIAGRAM
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SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS

Data and Clock Input Voltage and Supply +0.3V to —20V

Voltages with respect to VSS

Power Dissipation 800mW at TA = 25°C

Storage Temperature —-55°C to +125°C (Plastic Package)

—-65°C to +150°C (Ceramic Package)

ELECTRICAL CHARACTERISTICS (DC)
TA = 0°C to + 50°C, Vgg = +5V = 5%, Vpp = -5V + 5%, Vgg = —-12V = 5%

SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
lpp POWER SUPPLY CURRENT -50 mA
DATA INPUT LEVELS
ViL Logical Low Level Vgs—17.9 Vgs—4.2
ViH Logical High Level Vgs—1.7 Vgs+0.3
m DATA INPUT LEAKAGE 10 uA | Vin = =5V; All other Pins GND
Cdi DATA INPUT CAPACITANCE 10 pf [ Vin = 0V; f = 1MHZ, All other Pins
GND
CLOCK INPUT LEVELS
VoH Logical High Level Vgs—1.0 Vgs+0.3
VoL Logical Low Level Vgs—-17.9 Vgg—14.5
loL CLOCK INPUT LEAKAGE 10 uA | Vo = —17.9V; All other Pins GND
Cei CLOCK INPUT CAPACITANCE 200 pf | Vo = 0V; f = 1MHZ, All other Pins
GND

DATA OUTPUT LEVELS

<

VoH Logical High Level 24 | Source = —50mA

I Sink = 1.6 mA

<

VoL Logical Low Level Vss—04

TABLE 1 D.C. PARAMETERS
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YMBOL PARAMETER MIN | MAX | UNITS CONDITIONS E
C
T
CLOCK FREQUENCY 10 | 2000 KHz |gtr = @tf = 20 ns CI)
N
ow in CLOCK PULSE WIDTH, In 0.15 1.0 uS |gtt + gpw + Gtr < 3.0 uS 1
pw out CLOCK PULSE WIDTH, Out 1 1 @pw in
d CLOCK PHASE DELAY TIME, 10 ns
from rising edge
d CLOCK PHASE DELAY TIME, 10 ns
from falling edge
tr CLOCK TRANSITION TIME, 1.0 us [Btf + @pw + @tr < 3.0 uS
rising edge
itf CLOCK TRANSITION TIME, 1.0 us
falling edge
ds DATA INPUT SET-UP TIME 80 ns
dh DATA INPUT HOLD TIME 40 ns
pdl DATA OUTPUT PROPAGATION DELAY, 200 ns
to low level
pdh DATA OUTPUT PROPAGATION DELAY, 200 ns
to high level

TABLE 2 A.C. PARAMETERS

iy

Vgg—4.2V PERIOD

DATA INPUT/
LOAD INPUT

oin Vgg-1.0V

CLOCK

Vgg—14.5V
Oow in ot
Oy _.l 9 ot ——‘
four Vss - 1.0V ;
CLOCK
Vgs-14.5V
Bow Out
tpdL tpdH

DATA OUTPUT 1.5V 1.5V

Figure 3 WD5869 TIMING DIAGRAM
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UC1671 Asynchronous/Synchronous Receiver/Transmitter

FEATURES

SYNCHRONOUS AND ASYNCHRONOUS
o Full Duplex Operations

SYNCHRONOUS MODE
e Selectable 5-8 Bit Characters

e Two Successive SYN Characters Sets
Synchronization

e Programmable SYN and DLE Character

BAUD RATE — DC TO 1M BAUD/SEC

8 SELECTABLE CLOCK RATES

o Accepts 1X Clock and Up to 4 Different 32X
Baud Rate Clock Inputs

o Up to 47% Distortion Allowance with 32X Clock

APPLICATIONS

SYNCHRONQUS COMMUNICATIONS
ASYNCHRONQUS COMMUNICATIONS

JUNE, 1980

Strippin
° ProS?amgmable SYN and DLE-SYN Fill SERIAL/PARALLEL COMMUNICATIONS
ASYNCHRONOUS MODE GENERAL DESCRIPTION

o Selectable 5-8 Bit Characters
o Line Break Detection and Generation
o 1-,1%2-, or 2-Stop Bit Selection
o False Start Bit Detection
Automatic Serial Echo Mode

SYSTEM COMPATIBILITY
© Double Buffering of Data

o 8-Bit Bi-Directional Bus For Data, Status, and

Control Words
° All Inputs and Outputs TTL Compatible

© Up to 32 ASTROS Can Be Addressed On Bus

o On-Line Diagnostic Capability

TRANSMISSION ERROR DETECTION-PARITY

Overrun and Framing

The UC1671B (ASTRO) is a MOS/LSI device which
performs the functions of interfacing a serial data
communication channel to a parallel digital sys-
tem. The device is capable of full duplex com-
munications (receiving and transmitting) with
synchronous or asynchronous systems. The
ASTRO is designed to operate on a multiplexed
bus with other bus-oriented devices. Its operation
is programmed by a processor or controller via the
bus and all parallel data transfers with these
machines are accomplished over the bus lines.

The ASTRO is fabricated in n-channel silicon gate
MOS technology and is TTL compatible on all
inputs and outputs.

TOATA
= THANSMITTER
HOLDING REG
- [+— XAC
SYNREG TRANSMITTER X7
8 REG cLock f— Rs
CONTROL la— Ry
fa— R2
M
3 i
3 —o WisC
iy
§ fa— RAING
| COMMUNICATION >
S . | CHANNEL CONTROL TR
o
je— TS
—> ATS
’ WR
o W7
o ALY
RECEIVER RECEIVER DAL BUS |—o ACKO
HOLDING REG REG CONTROL la— 7ACK1
lo— WE
Voo =D le— FE
RDATA lo—
Voo 5> [+
Vog — [ ERRR
Vs = [R-N -3

UC1671 BLOCK DIAGRAM
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PIN OUTS

The device is packaged in a 40-pin plastic or ceramic
cavity package. The interface signals are defined be-
low with all input/output signals complemented to
facilitate bussing and interfacing with TTL. The

Data Set controls and Status signals are also com-
plemented to allow for an inversion when convert-
ing to EIA RS232C levels. The names and symbols
assigned to the Data Set interface signals follows
EIA standard nomenclature.

FUNCTION

PIN
NUMBER PIN NAME SYMBOL
1 POWER SUPPLIES VBB
21 VCC
40 Vbp
20 Vss
23 MASTER RESET MR
815 |DATA ACCESS LINES DALO-DAL?
17,22,24, | SELECT CODE ID7-1D3
25,26
3 CHIP SELECT cs
39 READ ENABLE RE
4 WRITE ENABLE WE
7 INTERRUPT INTR
2 INTERRUPT IACKI
ACKNOWLEDGE IN
5 INTERRUPT IACKO
ACKNOWLEDGE OUT
6 REPLY RPLY
30-33 |[CLOCK RATES R1-R4
37  |TRANSMITTED DATA TDATA
(BA)

-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 identi-
fication when responding to interrupts.

The low logic transition of CS identifies 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 polling takes place
on the bus by the Controller to determine the
interrupting source. When this signal is received,
the ASTRO places its ID code on the DAL if it is
requesting interrupt, otherwise it makes IACKO a
low.

This output is made a logic low in response to a
low IACKI if the ASTRO receiving an IACKI input
is not the interrupting device.

This open drain output is made low when the
ASTRO is responding to being selected by an
address on the DAL during read or write opera-
tions or in affirming that it is the interrupting
source during interrupt polling.

These four inputs accept four different local 32X
data rate Transmit and Receive clocks. The input
on R4 may be divided down into a 32X clock from a
32X, 64X, 128X, or 256X clock input. The clock
used in the ASTRO is selected by the Control
Register.

This output is the transmitted serial data from the
ASTRO. This output is held in a Marking condition
when the transmitter section is not enabled.
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FUNCTION

PIN
NUMBER PIN NAME SYMBOL
27 | RECEIVED DATA RDATA
(BB)
38 | REQUEST TO SEND RTS
(CA)
3 | CLEAR TO SEND CTS
(CB)
28 | DATA SET READY DSR
(CO)
16 | DATA TERMINAL READY {DTR
(CD)
18 | RING INDICATOR RING
(CE)
29 | CARRIER DETECTOR CARR
(CF)
35 | TRANSMITTER TIMING [IXTC
(DB)
34 | RECEIVER TIMING IXRC
(bD)
19 | MISCELLANEOUS MISC

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 signal is On.
It appears as a bit in the Status Register.

This output is generated by a bit in the Control
Register and indicates Controller readiness.

This input from the Data Set generates aninter-
rupt when made low with Data Terminal Ready in
the “Off" condition.

This input from the Data Set generates aninter-
rupt when going On or Off if Data Terminal Ready
is On. It appears as a bit in the Status Register.

This input is the Transmitter 1X Data Rate Clock.
Its use is selected by the Control Register. The
transmitted data changes on the negative transi-
tion of this signal.

This input is the Receiver 1X Data Rate Clock. Its
use is selected by the Control Register. The
Received Data is sampled by the ASTRO on the
positive transition of this signal.

This output is controlled by a bit in the Control
Register and is used as an extra programmable

signal.

RECEIVER REGISTER — This 8-bit shift register
inputs the received data at a clock rate deter-
mined by the Control Register. The incoming data
is assembled to the selected character length and
then transferred to the Receiver Holding Register
with logic zeroes filling out any unused high-order
bit positions.

RECEIVER HOLDING REGISTER — This 8-bit
parallel buffer register presents assembled
receiver characters to the DAL bus lines when
requested through a Read operation.

COMPARATOR — The 8-bit comparator is used in
the Synchronous mode to compare the assembled
contents of the Receiver Register and the SYN
register or DLE register. A match between the
registers sets up stripping of the received char-
acter, 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 synchronization of the
Receiver on two successive matches with the
SYN register.
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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 transmis-
sion. This register cannot be read onto the DAL
lines. It must be loaded with logic zeroes in all
unused high-order bits.

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

TRANSMITTER HOLDING REGISTER — This 8-bit
parallel buffer register holds parallel transmitted
data transferred from the DAL lines by a Write
operation. This data is transferred to the Trans-
mitter Register when the transmitter section is
enabled and the Transmitter Register is ready to
send new data.
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TRANSMITTER REGISTER — This 8-bit shift
register is loaded from the Transmitter Holding
Register, SYN register, or DLE register. The pur-
pose 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
lines 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.

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

ASTRO OPERATION
ASYNCHRONOUS MODE

Framing of asynchronous characters is provided
by a Start bit (logic low) at the beginning of a char-
acter and a Stop bit (logic high) at the end of a
character. Reception of a character is initiated on
recognition of the first Start bit by a positive tran-
sition of the receiver clock, after a preceding Stop
bit. The Start and Stop bits 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 reception of the last
character bit. If this bit is a logic high, the char-
acter is determined to have correct framing and
the ASTRO is prepared to receive the next char-
acter. 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 continues from this point if
the input is still a logic low when sampled at the
theoretical center of the assumed Start bit. As
long as the Receive input is spacing, all zero char-
acters 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 assembled along with a zero in the Stop
bit location, the first received logic high is deter-
mined as a Stop bit and this resets the Receiver
circuit to a Ready state for assembly of the next
character.
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In the Asynchronous mode the character trans-
mission occurs when information contained in the
Transmitter Holding Register is transferred to the
Transmitter Register. Transmission is initiated by
the Insertion of a Start bit, followed by the serial
output of the character least significant bit first
with parity, if enabled, following the most signifi-
cant bit; then the insertion of a 1-, 1.5-, or 2-bit
length Stop condition. If the Transmitter Holding
Register is full, the next character transmission
starts after the transmission of the Stop bit of the
present character in the Transmitter Register.
Otherwise, the Mark (logic high) condition is con-
tinually transmitted until the Transmitter Holding
Register is loaded.

In order to allow re-transmission of data received
at a slightly faster character rate, means are pro-
vided for shortening the Stop bit length to allow
transmission of characters to occur at the same
rate as the reception of characters. The Stop bit is
shortened by 1/16 of a vit period for 1-Stop bit
selection and 3/16 of a uit period for 1.5-, or 2-Stop
bit selection, if the nr xt character is ready in the
Transmitter Holding Register.

SYNCHRONOUS MODE

Framing of characters is carried out by a special
Synchronization Character Code (SYN) trans-
mitted at the beginning of a block of characters.
The Receiver, when enabled, searches for two
continuous characters matching the bit pattern
contained in the SYN register. During the time the
Receiver is searching, data is not transferred to
the Receiver Holding Register, status bits are not
updated, and the Receiver interrupt is not acti-
vated. After the detection of the first SYN char-
acter, the Receiver assembles subsequent bits
into characters whose length is determined by
contents of the Control Register. If, after the first
SYN character detection, a second SYN character
is present, the Receiver enters the Synchroniza-
tion mode until the Receiver Enable Bit is turned
off. If a second successive SYN character is not
found, the Receiver reverts back to the Search
mode.

In the Synchronous mode a continuous stream of
characters are transmitted once the Transmitter is
enabled. If the Transmitter Holding Register is not
loaded at the time the Transmitter Register has
completed transmission of a character, this idle
time will be filled by a transmission of the char-
acter 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 mode of operation.

DETAILED OPERATION

Receiver — The Receiver Data input is clocked
into the Receiver Register by a 1X Receiver Clock



from a modem Data Set, or by a local 32X bit rate
clock selected from one of four externally sup-
plied clock inputs. When using the 1X clock, the
Receiver Data is sampled on the positive transi-
tion of the clock in both the Asynchronous and
Synchronous modes. When using a 32X clock in
the Asynchronous mode, the Receive Sampling
Clock is phased to the Mark-To-Space transition
of the Received Data Start bit and defines,
through clock counts, the center of each received
Data bit within +0%, — 3% at the positive transi-
tion 16 clock periods later.

In the Synchronous mode the Sampling Clock is
phased to all Mark-To-Space transitions of the
Received Data inputs when using 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 1 to a logic high,
while the Receiver is disabled.

When the complete character has been shifted
into the Receiver Register it is then transferred to
the Receiver Holding Register; the unused, higher
number bits are filled with zeroes. 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 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 to
be transferred to the Receiver Holding Register.
This error flag indicates that a character has been
lost, as new data is lost and the old data and its
status flags are saved.

The characters assembled in the Receiver
Register that match the contents of the SYN or
DLE register are not loaded into the Receiver
Holding Register, and the DR interrupt is not gen-
erated, if Bit 3 of Control Register 2 (CR23=SYN
Strip) or Bit 4 of Control Register 1 (CR14=DLE
Strip) are set respectively, the SYN-DET and DLE-
DET status bits are set with the next non SYN or
DLE character. When both CR23 and CR14 are set
(Transparent mode), the DLE-SYN combination is
stripped. The SYN comparison occurs only with
the character received after the DLE character. If
two successive DLE characters are received only
the first DLE character is stripped. No parity
check is made while in this mode.

Transmitter — Information is transferred to the
Transmitter Holding Register by a Write opera-
tion. Information can be loaded into this register
at any time, even when the Transmitter is not
enabled. Transmission of data is initiated only

when the Request To Send bit is set to a logic one
in the Control Register and the Clear To Send
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input is a logic low. Information is normally trans-
ferred from the Transmitter Holding Register to
the Transmitter Register when the latter has com-
pleted transmission of a character. However,
information in the DLE register may be transferred
prior to the information contained in the Trans-
mitter Holding Register if the Force DLE signal
condition is enabled (Bits 5 = Force DLE and 6 =
TX Transparent of Control Register 1 set to a logic
one). The control bit CR15 must be set prior to
loading of a new character in the transmitter hold-
ing register to insure forcing the DLE character
prior to transmission of the data character. The
Transmitter Register output passes through a flip-
flop which delays the output by one clock period.
When using the 1X clock generated by the Modem
Data Set, the output data changes state on the
negative clock transition and the delay is one bit
period. When using a local 32X clock the trans-
mitter section selects one of the four selected
rate inputs and divides the clock down to the baud
rate. This clock is phased to the Transmitter Hold-
ing 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. If the Transmitter
Holding Register is empty when the Transmitter
Register is ready for a new character the Trans-
mitter 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 SYN register will be presented in
the Synchronous Non-transparent mode
(CR16=0). In the Synchronous Transmit Trans-
parent 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 occur until the first forced DLE.

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

When the Transmit parity is enabled, the selected
Odd or Even parity bit is inserted into the last bit
of the character in place of the last bit of the
Transmitted Register. This limits transfer of char-
acter 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 deter-
mine the operative conditions of the ASTRO chip.
Control Register 1 is shown in the following table.
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BIT? 7 6 5 4 3 2 1 0
SYNC/ASYNC | ASYNC ASYNG (TRANS. ASYNG ASYNC SYNC/ASYNG | SYNCIASYNG |SYNCIASYNG
T EENZEQ&?‘"'Q'A L e T e e e
0—LOOPMODE | 0--NON BREAK SR 0—NONECHO | 0—NOPARITY 0—RECEIVER |0~ SETSATS o—ssr—%
1— NORMAL MODE 01172012 STOPBIT MODE ENABLED DISABLED OUT = 1
MODE 1~-BREAK MODE SELECTION 1—-AUTOECHO | 1—PARITY CHECK 1—RECEIVER |1-SETRATS |1— ssrs ET&
1~SINGLE STOP BIT MODE ENABLED ON ENABLED ouT = 0 ouT =0
SYNC AECEIVER PARITY
e ASYNC (TRANS. SYNC(CRI2 = 1) GENERATION
O—NONTRANS. m—— T ENABLED ON
MITTER TRANS- 0—DLE TRANSMITTER
PARENTMODE | ouT = 1 smm-me
J—TRANSMIT | 1~MISCOUT = 0 SYNC
‘ rmsnmsm ENABLED S
SYNG (CR18 = ) 1~ 0—RECEIVER PARITY
T svmwmo CHECK IS DISABLED
0~NO PARITY ENABLED 1-—-RECEIVER PARITY
GENERATED GHECK IS ENABLED
1~TRANSMITPARITY | SYNC(CRI2 = O
ENABLED eI
oW
SYNG(CR18 = 4 =1
e B
0—NO FORCE DLE OUT = 0
1-FORCE DLE
CONTROL REGISTER 1

Control Register 1

Bit 7 — A logic 0 configures the ASTRO into an
Internal Data and Control Loop mode and disables
the Ring interrupt. In this diagnostic mode the fol-
lowing 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 1X 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 in held in an Off condition
(logic high), and the DSR input pin is
disregarded.

d. The Request to Send Control bit is connected
to the Clear To Send (CTS) and Carrier Detector
inputs, with the RTS output pin held in an Off
condition (logic high), and the 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 ASTRO to the normal full duplex

configuration.

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

. In the Synchronous mode a logic 1 sets the Trans-
l mitter in a transparent transmission which implies
that idle transmitter time will be filled by DLE-SYN
| character transmission and a DLE can be forced
| ahead of any character in the Transmitter Holding

Register when CR15 is a logic one in the sync
mode.

Bit 5 — In the Asynchronous mode a logic 1, with
the Transmitter enabled, causes a single Stop bit
to be transmitted. A logic 0 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 19, which may be
used for Make Busy on 103 Data Sets, Secondary
Transmit on 202 Data Sets, or dialing on CBS Data
Couplers.

In the Synchronous mode a logic 1 combined with
a logic 0 on Bit 6 of Control Register 1 enables
Transmit parity; if CR15=0 or CR15=1 no parity
is generated. 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 — In the Asynchronous mode a logic 1
enables the Automatic Echo mode when the
receiver section is enabled. In this mode the
clocked regenerated data is presented to the
Transmit Data output in place of normal transmis-
sion through the Transmitter Register. This serial
method of echoing does not present any abnormal
restrictions on the transmit speed of the terminal.
Only the first character of a Break condition of all
zeroes (null character) is echoed when a Line
Break condition is detected. For all subsequent
null characters, with logic zero Stop bits, a steady
Marking condition is transmitted until normal
character reception resumes. Echoing does not
start until a character has been received and the
Transmitter is idle. The Transmitter does not have
to be enabled during the Echo mode.

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

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

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

In the Synchronous mode a logic 1 bit enables
check of parity on received characters only. Note:
Transmitter parity enable is controlled by CR15.

Bit 2 — A logic 1 enables the ASTRO 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 0 disables the
Receiver and clears the Receiver Status bits.

Bit 1 — Controls the Request To Send output on
Pin 38 to control the CA circuit of the Data Set.
The RTS output is inverted from the state of CR11.
A logic 1 combined with a low logic Clear To Send
input enables the Transmitter and allows THRE
interrupts to be generated. A logic 0 disables the
Transmitter and turns off the external Request To
Send signal. Any character in the Transmitter
Register will be completely transmitted before the
Transmitter is turned off. The Request To Send
output may be used for other functions such as
‘‘Make Busy’ on 103 Data Sets.

Bit 0 — Controls the Data Terminal Ready output
on Pin 16 to control the CD circuit of the Data Set.
A logic 1 enables the Carrier and Data Set Ready
interrupts. A logic 0 enables only the telephone
line Ring interrupt. The DTR output is inverted
from the state of CR10.

Control Register 2

Control Register 2, unlike Control Register 1, can-
not be changed at any time. This register should
be changed only while both the receiver and trans-
mitter sections of the ASTRO are in the idle state.

Bits 7.6— These bits select the character length
as follows:

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

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

Bit 5 — A logic 1 selects the Synchrenous Char-
acter mode. A logic 0 selects the Asynchronous
Character mode.

Bit 4 — A logic 1 selects odd parity and a logic 0
selects even parity, when parity is enabled by
CR13 and/or CR15.

Bit 3 — In the Asynchronous mode a logic 0
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 ali SYN
characters in the Non-transparent mode to be
stripped and no Data Received interrupt to be
generated. 1he SYN Detect status bit is set with
reception of the next assembled character as it is
transferred to the Receiver Holding Register.

Bits 2.0 — These bits select the Transmit and
Receive clocks. The Input Clock to the Rate 4 pin
may be divided down to form the 32X clock from a
multiple clock as shown:
