Industrial Micro Systems Model 480

Four Line Asynchronous Communication Controller

The Industrial Micro Systems Model 480 four line
Asynchronous Communication Controller (ACC) interfaces four

RS-232C line to the Series 5000 and 8000 IMS Systems.

The 480 reguires 32 1I/0 address to transfer control and

data information between the 480 Controller and CPU.

Control is accomplished by the Western Digital WD8250

Asynchronous Communication Element (ACE).

The Model 480 controller requires one slot in the S-100

bus. Each serial port is brought to a 3M 26 pin header. The

RS-232-C ports are designed as Data Terminal Equipment (DTE)

to connect directly to modems. To connect to terminals the

RS-232 cable wires must be scrambled for Terminal to Terminal

connection.
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Model 480 All Board

Shunt and Jumper Options

I/0 Address Select

Shunt off = 1 Shunt on = 0

(all Shunt off = I/0 Address E0 - FFy¢)

(all Shunt on = I/0 Address 00 - 1Fj¢g)

Clock Option

Etch jumper at JB = External 2MHZ

To change for internal clock for Baud Rates

cut jumper JB 1-2 Add jumper JB 2-4

add Osc at 15C and 74LS161 at 14C

Interrupt Options

The installing of a shunt will attach the

selected interrupt level to the line as

defined below:

JC - ACC line O
JD - ACC line 1
JE - ACC line 2
JF - ACC line 3



480 -4-LINE COMMUNICATION CONTROLLER

IN/OUT

A7-0 32 I/0 ADDRESS/CONTROLLER

8250 REGISTER SELECT (0-7)

LINE SELECT (0-3)

I/0 BOARD ADDRESS SELECT (0-7)
SHUNT SELECTED



480 Serial Port to RS-232 Connector

-~ DTE RS-232C Connector

gjgnal RS-232C J(X) Connector
NAINE Circuit Pin Number Pin Number
Name
(nata to Modem)
H”peive Data BB 5 3
(nata from Modem)
R,u]uest to Send CA 7 4
¢lrar to Send CB 9 5
pita Set Ready cC 11 6
gjynal Ground AB 1.3 ¥
pata Terminal Ready CD 14 20
pata Carrier Detect CF 15 8
ring Indicator CE 18 22
( 26 conductor )
( 3M ribbon cable)
3M Socket DB-25S
3399-6000 3M-3483-1000

AMP 206770-1
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WD8250 Aéynchronous Communications Element

e Internal Diagnostic Capabilities

FEATURES

* Designed to be Easily Interfaced to Most Popular - L?opback COH"_Ols for Communications
Microprocessors (Z-80, B0BOA, 6800, etc.) Link Fault Isolation |

e Adds or Deletes Standard Asynchronous Com- - g;:ﬁ;'ag::ty' Overrun, Framing Error

munication Bits (Start, Stop, and Parity) to or
from Serial Data Stream

e Full Double Buffering Eliminates Need for
Precise Synchronization

e Independently Controlled Transmil Receive,
Line Status, and Data Set Interrupts

® Full Prioritized Interrupt System Controls
e Single +5-Volt Power Supply

GENERAL DESCRIPTION

The WDB8250 is a programmable Asynchronous
Communications (ACE) chip contained in a stand-

e Programmable Baud Rate Generator Allows i N Y ; ’
Division of Any Input Clock by 1to (2' - 1) and ard 40-pin dqal-m-lme packe!ge. The chip, which is
Generates the Internal 16x Clock fabricated using N-channelsilicon gate technology,

: functions as a seijal data input/output interface in a

} indepandent Receer Clock inpus microcomputer system. The functional configura-

tion of the WDB8250 is programmed by the system

e Fully Programmable Serial-Interface Character-
software via a THREE-STATE B8-bit bidirectional

istics
— 5-, 6-, 7-, or 8-Bit Characters data bus.

— Even, Qdd' or No-Parity Bit Generation and The WDB8250 performs serial-to-parallel conversion
Detection , _ on data characters received from a peripheral
== 15 e, Of 24510p BU onsalon device or a MODEM, and parallel-to-serial conver-
— Baud Rate Generation (DC to 56K Baud) sion on data characters received from the CPU. The
e False Start Bit Detector ; CPU can read the complete status of the WDB8250 at
e Complete Status Reporting Capabilities any time during the functional operation. Status
' . L . information reported includes the type and condi-
* THREE-STATE TTL Drive Capabilities for Bi- tion of the transfer opertions being performed by
directional Data Bus and Control Bus the WD8250, as well as any error conditions (parity,

» Line Break Generation and Detection overrun, framing, or break interrupt).
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in dddition tosproviding control of asynclironous
data communications, the WD8250 include$ 8 pro-
grammable Baud Generator that is capable 0! divid-
ing the timing reference clock input by divisors of 1
to (2 - 1), and producing a 16x clock fordriving the
internal transmitter logic. Provisions afé also
included to use this 16x clock to drive the receiver
Jogic. Also included in the WDB250 is a complete
MODEM-control capability, and a processor-
interrupt system that may be software tailoréd tothe
user's requirements to minimize the computing time
required 1o handle the communications link.

WDB8250 FUNCTIONAL PIN DESCRIPTION

The following describes the function of all WD8250
input/output pins. Some of these descriptions refer-
ence internal circuits.

NOTE
In the following descriptions, a low re|fés-
ents a logic 0 (0 volt nominal) and a high
represents a logic 1 (+2.4 volts nominal).

Input Signals

Chip Select (CS0, CS1, C52), Pins 12-14: When CS0
and CS1 are high and CS2 is low, the chip is

selected. Chip selection is complete when the
decoded chip select signal is latched with an active
(low) Address Strobe (ADS) input. This enables
communication between the WD8250 and the CPU.

Data Input Strobe (DISTR, DISTR), Pins 22 and 21:
When DISTR is high or DISTR is low-while the chip
is selected, allows the CPU to read status informa-
tion or data from a selected register of the WD8250.

" NOTE
Only an active DISTR or DISTR input is required
to transfer data from the WD8250 during a read
operation. Therefore, tie either the DISTR input
permanently low or the DISTR input perman-

‘ently high, if not used.
Data Oulpu! Strobe (DOSTR, DOSTR), Pins 19 and

.18: When DOSTR is high or DOSTR is low while the

chip is selected, allows the CPU to write data orcon-
trol words into a selected register of the WDB8250.

NOTE
Only an active DOSTR or DOSTR input is
required to transfer data to the WD8250 dur~
ing a write operation. Therefore, tie either
the DOSTR input permanently low or the
DOSTR input permanently high, if not used.
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WDB250 BLOCK DIAGRAM




Address Siobe (ADS), Pin 25: When low, provides
latching for the Register Select (A0, A1, A2) and
Chip Select (CS0 CS1, CS?) signals.

NOTE

An active ADS input is required when the
Register Select (AD, A1, A2) signals are not
stable for the duration of a read or write
operation. If not required, tie the ADS input

permanently low.

Regisler Select (A0, A1, A2), Pins 26-28: These three

inputs are used during a read or write operation to
select a WDB250 register to read from or write into
as indicated in the table below. Note that the state of
the Divisor Latch Access Bit (DLAB), which is the
most significant bit of the Line Control Register,
affects the selection of certain WDB250 registers.
The DLAB is reset low when the Master Reset (MR)
input is active (low); the DLAB must be set high by
the system software to access the Baud Generator

Divisor Latches. )

DLAB | A2 A1 {AD Register

0 0 | 0 | O |Receiver Buller (read), Tran.smmar
"| ° |Holding Register (write)- vare

1 [Interrupt Enable

0 {interrupt ldanlmcanon (read on!y)

1. [Line Control .- .'.-3* X .. S
0-|MODEM Controf ;"1 "™ - =+ L
1 |Line Status
0

1

0
1

MODEM Status _
None ) = e st I"';_ e
Divisor Latch '[Ieasl s:gml’lcani byla)
Dmsor Lnlch {most sugmhcant byla)

- - X X X XXX O
OCPpuwauooo

O O - w0 -0

Master Reset (MR), Pin 35: When high, clears all the
registers (except the Receiver Buffer, Transmitter

Holding, and Divisor Latches), and the control logic .

of the WDB250. Also, the state of various output sig-

. nals (SOUT, INTRPT, OUT1, OUT2, RTS, DTR) are

affected by an active MR input. (Refer to table 1.)

Receiver Clock (RCLK), Pin 9: This input is the 16x
baud rate clock for the receiver section of the chip.

Serial Input (SIN), Pin 10: Serial data input from the
communications link (peripheral device, MODEM,
or data set).

Clear to Send (CTS), Pin 36: The CTS signal is a
MODEM control function input whose condition
can be tested by the CPU by reading bit 4 (CTS) of
the MODEM Status Register. Bit 0 (DCTS) of the
MODEM Status Register indicates whether the CTS
input has changed state since the previqQus reading

of the MODEM Status Register.
* NOTE

Whenever the CTS bit of the MODEM Status
Register changes state, an interrupt is gen-

erated if enabled.
Data Set Ready (DSR), Pin 37: When low, indicates

that the MODEM or data sel is ready to establish the
communications link and transfer data with the

WDB8250. The DSR signal is a MODEM-control func-
tion input whose condition can be tested by the CPU
by reading bit 5 (DSR) of the MODEM Status Regis-
ter. Bit 1 (DDSR) of the MODEM Status Register indi-
cates whether the DSR input has changed state
since the previous reading of the MODEM Stalus

Register.

NOTE
Whenever the DSR bit of the MODEM Status
Register changes state, an interrupt is gen-

erated if enabled.

‘Recelved Line Signal Detect (RLSD), Pin 38: When

low, indicates that the data carrier has been
detected by the MODEM or data set. The RLSD sig-

- nal Is a MODEM-contro! function input whose con-

ditin can be tested by the CPU by reading bit 7
(RLSD) of the MODEM Status Register. Bit 3
(DRLSD) of the MODEM Status Register indicates
whether the RLSD input has changed state since the
previous reading of the MODEM Status Register.

NOTE
Whenever the RLSD bit of the MODEM Sta-
tus Register changes state, an interrupt is
generated if enabled.
Ring Indicator (R1), Pin 39: When low, indicates that
a telephone ringing signal has been received by the
MODEM or data set. The Rl signal is a MODEM-
contro! function input whose condition can be
tested CPU by reading bit 6 (RI) of the MODEM Status
Register. Bit 2 (TERI) of the MODEM Status Regis-
ter indicates whether the Rl input has changed from
a low to a high state since the previous reading of
the MODEM Status Register.
NOTE
- Whenever the Rl bit of the MODEM Status
Register changes from a high to a low state,
an interrupt is generated if enabled.

VCC, Pin 40: +5-volt supply.
VSS, Pin 20: Ground (0-volt) relerence.

Output Signals

Data ‘Terminal Ready (DTR), Pin 33: When low,
informs the MODEM or data set that the WDB8250 is
ready to communicate. The DTR outputsignal canbe
set to an active low by programming bit 0 (DTR) of
the MODEM Control Register to a high level. The
DTR signal is set high upon a Master Reset
operation. _
Request to Send (ET_‘_S-), Pin 32: When low, informs
the MODEM or data set that the WD8250 is ready to
transmit data. The RTS output signal can be set to
an active low by programming bit 1 (RTS) of the
MODEM Control Register. The RTS signal is set
high upon a Master Reset operation.

Output 1 (OUT 1), Pin 34: User-designated output
that can be settoan acive low by programming bit 2

(OUT 1) of the  the MOD:-M Control Register to a high
level. The OUT 1 signal is set high upon a Master

Reset operation.
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Output 2 (OUT 2), Pin 31: User-designated output
that can be setto an active low by programming bit 3
(OUT 2) ol the MODEM Control Register to a high
level. The OUT 2 s;gnal is set high upon a Master
Reset operation.

Chip Select Oul (CSOUT), Pin 24: When high, indi-
cates that the chip has been selected by active CSQ,
CS1, and CS2 inputs. No data transfer can be
initiated until the CSOUT signal is a logic 1.

Driver Disable (DDIS), Pin 23: Goes low whenever
the CPU is reading data from the WDB8250. A high-
level DDIS output can be used todisable an external
transceiver (if used between the CPU and WD8250
on the D7-Dg Data Bus) at all times, except whenthe
CPU is reading data.

Baud Out (BAUDOUT), Pin 15:; 1Bx clock signal for
the transmitter section of the WD8250. The clock
rate is equal to the main relerence oscillator fre-
quency divided by the specified divisor in the Baud
Generator Divisor Latches. The BAUDOUT may
also be used for the receiver section by tying this
output to the RCLK input of the chip.

Table 1. Reset Control of Registers and Pinout Signals

Interrupt (INTRPT), Pin 30: Goes high whenever
any one of the following interrupt sources has an
active high condilion: Receiver Error Flag; Received
Data Available; Transmitter Holding Register
Empty; and MODEM Status. The INTRPT signalis _
reset low upon a Master Reset operation.

Serlal Output (SOUT), Pin 11: Composite serial data
output to the communications link (peripheral,
MODEM or data set). The SOUT signal is set to the
Marking (logic 1) state upon a Master Reset

Operanon

Input/Outpul Signals

Data (D7-Dg) Bus, Pins 1-8: This bus comprises
eight TRI-STATE input/output lines. The bus pro-
vides bidirectional communications between the
WDB8250 and the CPU. Data, control words, and sta-
tus information are transferred via the D7-Dp Data
Bus.

External Clock Inpul/Output (XTAL 1, XTAL 2), Pins
16 and 17: These two pins connect the main timing
reference (crystal or signal clock) to the WD8250.
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WD8250 ACCESSIBLE REGISTERS

The system programmer may access or conltrol any
ol the WDB8250 registers summarized in table 2 via
the CPU. These registers ae used 1o control WD8250

operations and to transmit and receive data.
WDB8250 Line Control Register

The system programmer specifies the format of the
asynchronous data communications exchange via

the Line Control Register. In addition to controlling

the format, the programmer may retrieve the con-
tents of the Line Control Register for inspection.
This feature simplifies system programming and
eliminates the need for separate storage in system

memory of the line characteristics. The contents of
the Line Control Register are indicated and are des-

cribed below.

Table 2. Summary of WDB250 Accessible Registers

Register Address
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*Bit 01s the leasl significant bit. It is the first bil serially transmitted or received.



Bits 0 and 1: These two bits specily the number of
bits in each transmitted or received serial character.

The encoding of bits 0 and 1 is as follows:

’

Bit 1 Bit 0 qud Length
o i 0 ' 5 BI!S
0 | 1 _ 6 Bits
1 0 7 Bits
L VT ] BBIS s

Bit 2: This bit specifies the number of stop bits in
each transmitted or received serial character. If bit
2 is a logic 0, 1 Stop bil is generated or checked in
the transmit or receive data, respectively. If bit 2is a
logic 1 when a 5-bit word length is selected via bits 0
and 1, 1% Stop bits are generated or checked. If bit 2
is alogic 1wheneithera 6-, 7-, or 8-bitword length is
selected, 2 Stop bits are generated or checked.

Bit 3: This bit is the Parity Enable bit, When bit 3is a
logic 1, a Parity bit is generated (transmit data) or
checked (receive data) between the last data word
bit and Stop bit of the serial data. (The Parity bit is
used to produce an even or odd number of 1s when
the data word bits and the Parity bit are summed.)

Bit 4: This bit is the Even Parity Select bit. When bit 3
is a logic 1 and bit 4 is a logic 0, an odd number of
logic 1s is transmitted or checked in the data word
bits and Parity bit. When bit3isalogic 1and bit4isa
logic 1, an even number of bits is transmitted or

checked.

Bit 5: This bit is the Stick Parity bit. When bit 3is a
logic 1and bit 5is alogic 1, the Parity bit is transmit-
ted and then detected by the receiver in the opposite
state indicated by bit 4.

Bit 6: This bit is the Set Break Control bit. When bit 6
is a logic 1, the serial output (SOUT) is forced to the

Table 3. Baud Rates Using 1.8432 MHz Crystal.

Spacing (logic 0) state and remains there (until reset
by a low-lever bit 6) regardliess of other transmitter
activity. This feature enables the CPU to alert a ter-
minal in a computer communications system.

Bit 7: This bit is the Divisor Latch Access Bit (DLAB).
It must be set high (logic 1) to access the Divisor
Latches of the Baud Rate Generator during a Read
or Write operation. It must be set low (logic 0) to
access the Receiver Bulfer, the Transmitter Holding
Register, or the Interrupt Enable Register.

WDB8250 Programmable Baud Rale Generalor

The WDB8250 contains a programmable Baud Rate
Generator that is capable of taking any clock input
(DC to 3.1 MHz) and dividing it by any divisor from 1
to (2'* - 1). The output frequency of the Baud Gener-
ator is 16x the Baud rate. Two 8-bit latches store the
divisor in a 16-bit binary format. These Divisor
Latches must be loaded during initialization in order
to insure desired operation of the Baud Rate Gene-
rator. Upon loading either of the Divisor Latches, a
16-bit Baud counter is immediately loaded. This
prevents long counts on initial load.

Tables 3 and 4 illustrate the use of the Baud Genera-
tor with two different driving frequencies. One is ref-
erenced to a 1.8432 MHz crystal. The otheris a 3.072

MHz crystal.

NOTE

The maximum operating frequency of the
Baud Generator is 3.1 MHz. However, when
using divisors of 5 and below, the maximum
frequency is equal to the divisor in MHz. For
example, if the divisor is 1, then the maximum
frequency is 1 MHz. In no case should the data
rate be greater than 56K Baud.

Table 4. Baud Rates Using 3.072 MHz Crystal.

Desired Divisor Used Percent Error Desired Divisor Used | Percent Error
Baud to Generate Ditference Between Baud 1o Generate Dillerence Between
Rate 16x Clock Des!nd and Aclual Rate 16: Clock Desired and Aclual

S50 Z:]:0ex:2304 o0 ) Sp LiTU e il 554 5. 38405y
157 '_3’..55.'-?'-1535 A R '-',;"'-" '— o -?E'*d‘zsso""‘
110° ] Rags V047 | 210,026 JS. 1745:»
13-4.5._.'. ‘.:3__.*‘_“-},__ ol 8 ~0.058 _ 121428 5 ‘i
150 S [R7iTE 768 L T e e ] B ; ”‘* 41280 3
300 +%.] e, 902384 < ) ST iR |
600 --f o <v1927. . '-:“;-.-.' .;;'. ....'. " 32@ if;';"'.' -" > ."". 3""
1200~ | 1596 - F, | e rls :'.":ltﬁom*} _---_:j\.*,'.":
1800 .- T 64 | s e T FL07 ;. KR
2000 S Teay 58" oA - .. 0.69. ,5 \.96
2400 .- | "c-cp 4B o) S0 e : "J"'“BO
o8 el - ; SN o o2
3600 |32 : - fw‘jsa‘;,‘;;,
4800 ° 'y -4 24 — ) -t - :-‘0::.
7200 -]t ¥ee W on )T o = oyl ~ 27 Pyt
9800 fwiiraz FTI Lo v o 200k
19200 - 1-‘:-‘ .-‘ ‘:! 6 - o !‘;" '-‘? i, '-'_' g‘, '.'k'.‘-.‘. . - ) 'i:"IO"-:,
28400 .| oxiri 3 exc) s L = - el B iyl el
56000 - [ - 2 ¢ 1007 2.86 . By ey v 000 Bl

NOTE: 1.8432 MHz is the slandard 808D trequoncr divided by 10.



Line Status Register

This 8-bit register provides status information to the
CPU concerning the data transfer. The contents of
the Line Status Regisler are indicated in table 2 and
are described below.

Bil 0: This bitis thereceiver Data Ready (DR) indica-

tor. Bit 0 is set to a logic 1 whenever a complete
incoming character has been received and trans-

ferred into the Receiver Buffer Register. Bit 0 may be

resel to a logic 0 either by the CPU reading the data
in the Receiver Bulfer Register or by writing alogic 0
into it from the CPU.

Bit 1: This bit isthe Overrun Error (OE) indicator. Bit
1 indicates that data in the Receiver Buffer Register
was not read by the CPU before the next character
was transferred into the Receiver Buffer Register,
thereby destroying the previous character. The OE
indicator is reset whenever the CPU reads the con-

tents of the Line Status Register.

“Bit 2: This bit is the Parity Error (PE) indicator. Bit 2

indicates that the received data character does not
aave the correc! even or odd parity, as selected by
the even-parity-select bit. The PE bit is set to a logic
1 upon detection of a parity error and is reset to a
logic 0 whenever the CPU reads the contents of the
Line Status Register.
Bit 3: This bit is the Framing Error (FE) indicator. Bit
3 indicates that the received characterdid not have a
valid Stop bit. Bit 3 is set to a logic 1 whenever the
Stop bit following the last data bit or parity bit is
detected as a zero bit (Spacing level).

Bit 4: This bit is the Break Interrupt (Bl) indicator. Bit
4 is set to a logic 1 whenever the received data input
‘s held in the Spacing (Logic 0) state for longer than
« full word transmission time (that is, the total time
of Start bit + data bits + Parity + Stop bits).

NOTE :
Bits 1 through 4 are the error conditions that
produce a Receiver Line Status interrupt whe-
never any of the corresponding conditions are
detected.
Bit 5: This bit is the Transmitter Holding Register
Empty (THRE) indicator. Bit 5 indicates that the
wDB8250 is ready to accept a new character for
transmission. In addition, this bit causes the
WDB8250 to issue an interrupt to the CPU when the
Transmit Holding Register Empty Interrupt enable
is set high. The THRE bit is set to a logic 1 when a
character is transferred from the Transmitter Hold-
ing Register into the Transmitter Shift Register. The
it is reset to logic O concurrently with the loading of
_.ne Transmitter Holding Register by the CPU.

Bit 6: This bit is the Transmitter Shift Register Emply
(TSRE) indicator. Bit 6 is set to a logic 1 whenever
the Transmitter Shift Register is idle. It is reset to
logic 0 upon a data transfer from the Transmitter

Holding Register to the Transmitter Shift Register.
Bit 6 is a read-only bil.

Bit 7: This bit is permanently set to logic 0.

Interrupt Identification Reglsler

The WDB8250 has an on chip interrupt capability that
allows for complete flexibility in integfacing to all
popular microprocessors presently available. In
order to provide minimum software overhead dur-
ing data character transfers, the WD8250 prioritizes
interrupts into four levels. The four levels ol inter-
rupt conditions are as follows: Receiver Line Status
(priority 1); Received Data Ready (priority 2); Trans-
mitter Holding Register Empty (priority 3); and
MODEM Status (priority 4).

Information indicating that a prioritized interrupt is
pending and source of that interrupt are stored in
the Interrupt Identification Register (refer to table
S). The Interrupt Identification Register (IIR), when
addressed during chip-select time, freezes the high-
est priority interrupt pending and no other inter-
rupts are acknowledged until the particular
interrupt is serviced by the CPU. The contents of the
IR are indicated in table 2 and are described below. .

Bit 0: This bit can be used in either a hardwired
prioritized or polled environment to indicate
whether an interrupt is pending. When bitOis alogic -
0, an interrupt is pending and the IR contents may
be used as a pointer to the'approprlate interrupt ser-
vice routine. When bit 0 is a logic 1, no interrupt is
pending and polling (if used) continues.

Bits 1 and 2: These two bits of the IIR are used to
identify the highest priority interrupt pending as
indicated in table 5.

Bits 3 through 7: These five bits of the lIR are always
logic 0. :

interrupt Enable Register

This 8-bit register enables the four interrupt sources
of the WDB8250 to separately activate the chip Inter-
rupt (INTRPT) output signal. It is possible to totally
disable the interurpt system by resetting bits 0
through 3 of the Interrupt Enable Register. Sim-
ilarly, by setting the appropriate bits of this register
to a logic 1, selected interrupts can be enabled. Dis-

~ abling the interrupt system inhibits the Interrupt

Identification Register and the active (high) INTRPT
output from the chip. All other system functions
operate in their normal manner, including the set-
ting of the Line Status and MODEM Status Regis-
ters. The contents of the Interrupt Enable Register
are indicated in table 2 and are described below.

Bil 0: This bit enables the Received Data Available
Interrupt when set 1o logic 1. Bit 0 is reset to logic 0
upon completion of the associated interrupt service

routine.



' - Table 5. Interrup!l Control Functlions.

interaups lqenlilicalion Interrupt Setl and Resel Functions
Register - ,
Priority |Interrupt Interrupt Interrupt
Bit 2 Bit 1 Bit 0 Level |[Flag Source Reset Control
0 0 1 — |None None —
Overrun Error or 5 "
1 E 0 Highest | Receiver Parity Error or Reading-the . .
Line Status Framing Error or [ Line Status Register - - -
. Break Interrupt . il
. : ; ' Reading the
1 0 0 Second gefe'fd.| bl _Receu;er ilabl Receiver Bulffer -,
ata Available Data Available Register . B
o .. - ' | BReading the lIR -
- Transmitter Transmitter . . | Register (if source
0 1 0 Third |Holding Register | Holding Register | ©! interrupt) or
Transmitter Holding
Register .’
) Clear to Send or & ;
Data Set Ready or | Reading the
0 0 0 Faarth gODEM Ring Indicator or | MODEM Status
atus : » .
Received Line . | Register
Signal Detect .

Bit 1: This bit enables the Receiver Line Status Inter-
rupt when set to logic 1. Bit 2 is reset to logic Oupon
- completion of the associated interrupt service
routine. :

Bit 3: This bit enables the MODEM Status Interrupt

when sel tologic 1. Bit 3is reset to logic Oupon com-
pletion of the associated interrupt service routine.

Bits 4 through 7: These four bits are always logic 0.

MODEM Contro} Register

This 8-bii register controls the interface with the

MODEM or data set (or a peripheral device emulat-
ing a MODEM). The contents of the MODEM Con-
trol- Register are indicated in table 2 and are
described below.

Bit 0: This bit controls the Data Terminal Ready
(DTR) output. When bit 0 is set to a logic 1, the DTR
output is forced to a logic 0. When bit Ois resettoa
logic 0, the DTR output is forced to a logic 1.

NOTE
The DTR output of the WD8250 may be applied
to an EiA inverting line driver (such as the
DS1488) to obtain the proper polarity input at
the succeeding MODEM or data set.

" Bit 1: This bit controls the Request to Send (RTS)
output. Bit 1 affects the RTS output in a manner
identical to that described above for bit 0.

Bit 2: This bit controls the Output 1 (OUT 1) signal,
which is an auxiliary user-designated output, Bit 2

affects the OUT 1 output in a manner identical to

that described above for:bit 0.

Bit 3: This bit controls the Output 2 (OUT 2) signal,
which is an auxiliary user-designated output. Bit 3
affects the OUT 2 output in a manner identical to
that described above for bit 0.

Bit 4: This bit provides a loopback feature for diag-
nostic testing of the WD8250. When bit 4 is set to
logic 1, the following occur: the transmitter Serial
Output (SOUT) is set to the Marking (logic 1) state;
the receiver Serial input (SIN) is disconnected; the
output of the Transmitter Shift Register is “looped
back” into the Receiver Shift Registerinput; the four
MODEM Control inputs (CTS, DSR, RLSD, and Rl)
are disconnected; and the four MODEM Control
outputs (DTR, RTS, OUT 1, and OUT 2) are inter-
nally connected to the four MODEM Control inputs.
In the diagnostic mode, data that is transmitted is
immediately received. This feature allows the pro-
cessor to verity the transmit- and receive-data paths
of the WD8250.

~ In the diagnostic mode, the receiver and transmitter

interrupts are fully operational. The MODEM Con-
trol Interrupts are also operational but the inter-
rupts’ sources are now the lower four bits of the
MODEM Control Register instead of the four
MODEM Control inputs. The intefrupts are still con-
trolled by the Interrupt Enable Register.

The WDB250 interrupt system can be tested by writ-
ing into the lower six bits of the Line Status Register



,

and the lower four bits of the MODEM Status Regis-
ter..Setting any of these bits to a logic 1 generales
the appropriate interrupt (if enabled). The resetting
of these interrupts is the same as in normal WD8250
operation. To return to this operation, the registers
must be reprogrammed for normal operation and
then bit 4 must be reset to logic 0.

Bits 5 through 7: These bits are permanently set to
logic 0.

MODEM Status Register

This B-bit register provides the current state of the
control lines from the MODEM (or peripheral
device) to the CPU. In addilion to this current-state
information, four bits of the MODEM Status Regis-
ter provide change information. These bits are set to
a logic 1 whenever a control input from the MODEM
changes state. They are reset to logic 0 whenever
the CPU reads the MODEM Status Register.

The contents of the MODEM Status Register are
ndicated in table 2 and are described below.

Bit 0: This bitisthe Delta Clear to Send (DCTS) indi-

:ator. Bit 0 indicates that the CTS input to the chip
has changed state since the last time it was read by

the CPU.
Typical Applications

Bit 1: This bit is the Delta Data Set Ready (DDSR)
indicator. Bit 1 indicates that the DSR input to the
chip has changed state since the last time it was
read by the CPU.

Bit 2: This bit is the Trailing Edge of Ring Indicator
(TERI) detector. Bit 2 indicates that the Rl input to
the chip has changed from an On (logic 1) to an Off
(logic 0) condition.

Bit 3: This bit is the Delta Received Line Signal
Detector (DRLSD).indicator. Bit 3 indicates that the
RLSD input to the chip has changed state. :

NOTE
Wheneverbit 0, 1, 2, or 3 is set to logic 1, a
MODEM Status Interrupt is generated.

Bit 4: This bit is the complement of the Clearto Send
(CTS) input.

Bit 5: This bit is the complement of the Data Set
Ready (DSR) input.

Bit 6: This bit is the complement ol' the Fimg Indica-
tor (Rl) input.

Bit 7: This bit is the complement of the Flecewed
Line Signal Detect (RLSD) input.

Figures 1 and 2 show how to use the WD8250 chip in an 8080A system and in a microcomputer system with

a high-capacity data bus.
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FIGURE 1. TYPICAL 8-BIT MICROPROCESSOR/RS-232 TERMINAL INTERFACE USING THE ACE.



Typical Applications (continued)

ABSOLUTE MAXIMUM RATINGS

posve RECEvER DiSAmLE ——
r
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svsiEw .
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DMavin Desabl .

FIGURE 2. TYPICAL INTERFACE FOR A
HIGH-CAPACITY DATA BUS.

DC Electrical Chnraclerlsllcs
Ta = 0°Cto +70°C, VCC = +5V & 5%, Vgg = 0V, unless otherwise specified.

Temperature Under Bias
Storage Temperature -65°C to +150°C (Ceramic)

0°C to +70°C

.........

-50°C to +125°C (Plastic)

All Input or Output Vonages with
Respect to Vgg
- Power Dissipation

-05Vto+70V
400 mW

..............

....................

Absolute maximum ratings indicate limits beyond
which permanent damage may occur. Continuous
operation at these limits is not intended; operation
should be limited to those conditions specilied
under DC Electrical Characteristics.

Symbol Parameter Min, Typ. Max, Units Tes! Conditions
ViLX {Clock Input Low Voltage| -0.5 - 0.8 - A R e .'
ViHX [Clock Input High Voltgg_e 2.0 vee, 1 v L, | L_L
VIH [input High Voltage 2.0 _-vee | V o t, "-"‘-",.-."'.5’,«’-'|' [ ..:.__-..A_;
VOL [Output Low Voitage T R - 0.4 \ 'OL"' 6mA on all outputs
VOH |Output ngh Voltage 24 __,' e : _' : VvV . IOH-—100 pA ‘!_”_;_:.1

ICC(AV)]|Avg Power Supply - ' 65 . |os-800 ma ol T ,_v _

Current (VCC) | SRR LY i Lo
] SRR S IR BT U S ettt
cL |Clock Leakage ' 210 A } Mt L o7 Tt e
Capacitance
TA = 25°C, Vg = VsS = 0V
Symbol Parameler Typ. Max Units Test Conditions
Clock ™" v ‘ ] AT g :
fc=1 MHZz" - ., &3 .

CXIN

CIN - e Rl BT B
Capacltance; e e

Capacltance s

Input r

CouT |output + . . e :
. |Capacitance Lz Tating g

Unmeasured- .~
" pins returned %
to Vss _\—-i‘;'_ X

1.5
-
4
w
g L
S5 1.0
3 "\
: \
>

0s

o +25 <50 +75

AMBIENT TEMPERATURE (*C)
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AC Elec!ricall Characleristic TA = 0°C to +70°C, Vc(C = +5V £ 5%

Symbol

o
¥

Parameler

Typlcal

Units

Test Conditions

tAW
. 1AS
tAH
Icss
tpDID
toiw
RC
RC
tbD
tpoD
tHZ
IDOD
tbow
twe
wWC
tps
1DH
tcsc
Us]le:
tpboc:

Address Strobe Width

Address Selup Time

Address Hold Time .

Chip Select Output Delay from Strobe
DISTR/DISTR Strobe Delay i

Chip Select Output Delay from Select
DISTR/DISTR Delay from Select ..-_‘_'-é .t

DOSTR/DOSTR Delay from Select

*Applicable ‘only when ADS input is not tied permanently low

100
110

10
100
100

ns
ns
ns’
ns
ns

Ve ns ._-"_‘..'
Sins.e :
Sy i

DISTR/DISTR Strobe Width . . -~ . 200 ns LI
|Read Cycle Delay -~ - N '. Ler T 2000 - NS
Read Cycle=tAW * fDID * IDIW * tRC .~ DL '24000 |- ms
DISTR/DISTR to Driver Disable Delay I 150 |- ns f
Delay from DISTR/DISTR to Data - -~—-;I-- EIINE250 | emns
DISTR/DISTR to Floating Data Delay f‘ o 1_:5:.7:;352;:._; 100 | _'.'_né."_-'_:',.-"
DOSTA/DOSTR Strobe Delay - . : _;;._--;-;,;':--;_::- L.ty 200 () DSt :
DOSTR/DOSTR Strobe Width - aYe g ei200 |songs ]
Write Cycle Delay ° s 8 dﬁ‘ ';- b*:_', 2000 | "msT )L
Write Cycle lAw + tnoo + toow +twc . ,—'_'f;."i"-"r"2_500-"’ ':_'..:. ns ‘l ek
Data Setup Time . e SR t-"‘ '.:'T:‘;_,';L‘s' ".200 - ns PR
‘1Data Hold-Time " s "o+ ., sl tad e 12V 50 Cl Y ne rw ke

,,,,,

Test

Symbol

Parameler

Conditions

N

Baud Generator I P
Baud Rate Dwtsor b . Oy : .:;{"';"" §

A S

1i1oee#Lead

e a0l
st ..
- woe "y .

[ e
'_\v--. i

Receiver
tsCD

2 S S
o 5 "' '- "L-‘?A SR .

Delay from, FIGLK to. Sample T:ma-a,.,.ﬁl; o7

...... pe
ARk

tgLD | Baud Output Negative Edge Delay £ L] 2s0 typ Sy

tgHD | Baud Output Positive Edge Delay ’1;' - % | 250 typ'| - " :|100pFLoad
tw Baud Output Down Trme o] 425typ | e R ns 100pF | Loa d
tHW Baud Output Up Tlme """ _-‘-;'_v;f ~%1330 Typ | i+ “‘ gl n§' 100pF Load

100pF Load

RS
tsi

tss
tSTI

TIR

Delay trom Stop to Nex: Slert
Delay lrorn Stop lo Interrupt (THRE)
Fpl ke .:i' :

Delay from DISTR/DISTR (RD IIR) to Reset

fLeAuoduT
.| :Cycles 27| R
"BAUDOUT'_iwﬁaﬁe-

CYCIBS\. (o5 AT :;Q'. ¥

; ps
BAUDOUT
B B

S emw

o 100pF Load

tSINT Delay from Slop to Sef’ Interrupt FEpariia sl 2typ " -
tRINT Delay from: Dlsmmlsm‘{ne eem to-Reset * S typit| “Hipst [ 100pF Load
B lnterrupl"‘ g, ’", ‘{?":;;; ﬂ‘\a,.. T ,;m' 2 j'-"fr_ ..‘-.:' < P S s o -_j.ﬁ-:’:é’_ “-,': = "‘.5& n-l-_;.‘_“f
Transmitter-5:: #4708 CR s i :‘, SFIYRE “Y* g "L: | Eaeaiet ..t Gy REAees ‘3‘&
tHR ok ' 3 typ B ! ps ‘ 100pF Load _
e gt U ..C:-_.'-‘«-'.- o » e i =

2 ey

tMDO
tsim

Interrupt (THRE) . yoois o a s AR e A

Modem Control
Delay from DOSTH/DOSTR (WH MCR) to Oulput .

Delay to Set lnterrupt from MODEM Input

1=t ..

tRIM

(RD MSR) "~ : :.*. ket

Delay to Reset Interrupt frorn D_S'TR/DISTR

.. 1typ

-1tyb‘

1typ.

B
- U8
S us .

R
e S

100pF Load
100pF Load
100pF Load

&AL
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Vce INS8250
DRIVER
EXTERNAL
CLOCK
XTALY
oFT OSC CLOCK TO
om\:g:“ . BAUD GEN
OPTIONAL — |Loaic
cLocx :
OUTPUT AL2
L5
XTALY

Twiog | Mom | Uswim
TXH 100 fd
7t 15 | =

EXTERNAL CLOCK INPUT (3.1 MHz MAX.) _ .

Vee INS2250

D OSC CLOCK TO
YSTAL BAUD GEN
LOGIC
XTAL2
CRYSTAL Rp Cs Cy
1V MMz 1MN 0¥ 1D pf

TYPICAL CRYSTAL OSCILLATOR NETWORK
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DISTR/DISTR?
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Noles:
‘See Wilte Cycle Timing
*See Read Cycle Timing
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TRANSMITTER TIMING
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This is a preliminary specification with tentative device parameters and may be subject to chanQ® after final product characloriniion is

completed.

Intormation furnished by Western Digital Corporation is believed to be acc
Western Digital Corporation for its use; nor any inlringements of patents or other rights of
license is granted by implication or otherwise under any patent or patent rights of Western
tion reserves the right to change said circuitry at any time without notice.

urate and reliable. However, no responsibility is assumed by

Digital Corporation. Western Digital Corpora-
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