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WD8250 Asynchronous Commumcatlons Element

FEATURES

* Designed to be Easily Interfaced to Most Popular
Microprocessors (Z-80, S08JA, 6800, etc.)

e Adds or Deletes Standard Asynch'ronous Com-
munication Bits (Start, Stop, and Parity) to or
from Serial Data Stream

® Full Double Buffering Eliminates Need for
Precise Synchronization

* Independently Controlled Transmit, Receive,
Line Status, and Data Set Interrupts

e Programmable Baud Rate Generator Allows
Division of Any Input Clock by 1to (2'¢ - 1) and
Generates the Internal 16x Clock

* |ndependent Receiver Clock Input

e Fully Programmable Serial-Interface Character-
istics
— 5, 8-, 7-, or 8-Bit Charactars
— Even, Odd, or No-Parity Bit Generation and

Detection

— 1+, 1%-, or 2-Stop Bit Generatuon
— Baud Rate Generation (DC to 56K Baud)

¢ False Start Bit Detector
» Complete Status Reporting Capabilities

e THREE-STATE TTL Drive Capabilities for 8i-
directional Data Bus and Control Bus '

e Line Break Generation and Detection
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* Internal Diagnostic Capabilities
— Loopback Controls for Communications
Link Fault Isolation .
— Break, Parity, Overrun, Framing Error
Simulation

¢ Full Prioritized Interrupt System Controls
* Single +5-Volt Power Supply

GENERAL DESCRIPTION

The WD8250 is a programmable Asynchronous
Communications (ACE)} chip contained in a stand-
ard 40-pin dual-in-line package. The chip, which is
fabricated using N-channel silicon gate technology,
functions as a seial data input/output interface in a
microcomputer system. The functional configura-
tion of the WD825Q is programmed by the system
software via a THREE-STATE 8-bit bidirectional
data bus.

The WD8250 performs serial-to-parallel conversion
on data characters received from a peripheral
device or a MODEM, and parallei-to-serial conver-
sion on data characters received from the CPU. The
CPU canread the complete status of the WD8250 at
any time during the functional operation. Status
information reported includes the type and condi-
tion of the transfer opertions being performed by
the WD8250, as well as any error conditions (parity,
overrun, framing, or break interrupt).
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In addition to providing control of asyncironous

data communications, the WD8250 includzs a pro-
grammable Baud Generator that is capable of divid-
ing the timing reference clock input by divisors of 1
to (2'¢ - 1), and producing a 16x clock for driving the
internal transmitter logic. Provisions &re also
included to use this 18x clock to drive the receiver
logic. Also included in the WD8250 is a complete
MODEM-control capability, and a processor-
interrupt system that may be software tailored to the
user's requirements to minimize the computing time
required to handle the communications link.

WD8250 FUNCTIONAL PIN DESCRIPTION

The following describes the function of aill WD8250
input/output pins. Some of these descripticns refer-
ence internal circuits,

. NOTE
In the following descriptions, a low repres-
ents a logic 0 (0 volt nominal) and a high
represents a logic 1 (+2.4 voits nominal).
Input Signals

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

selected. Chip selection is complete when the
decaded 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 registar 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 Qutput Strobe (DOSTR, DOSTR), Pins 19 and
18: When DOSTRis high or DOSTR is low while the
chipis selected, allows the CPU to write dataorcon-
trol words into a selected register of the WD8250.

NOTE
Only an active DOSTR or DOSIR 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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Address Stobe (ADS), Pin 25: When low, provides
latching for the Register Select (A0, A1, A2) and
Chip Select (CSQ CS1, CS2) 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.

Register Select (AG, A1, A2), Pins 26-28: Thase three
inputs are used during a read or write operation to
select a WDB8250 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
mast significant bit of the Line Control Register,
affects the selection of certain WD8250Q 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} A0 Register

0 0 | 0 | 0 |Racsiver Butfer {read), Transmmer
Holding Register (write)

1 |Interrupt Enable

0 lmerrupt |den\|hcahon (read only)
1 [Line Cantrol> ~iT 7

0 |MODEM Controt

1 |Line Status
0
1
0
1

MODEM S.a‘us

None . -

Divisor Latch (least significant byte)
Divisor Laich (most significant byte)

- - X X X X O

OO0 4 =w'uws000
O O 4 = O O - -~ 0

Master Reset (MR), Pin 35: When high, clears all the
registers (except the Receiver Buifer, Transmitter
Holding, and Divisor Latches), and the control logic
of the WD8250. Also, the state of various output sig-
nals (SOUT, INTRPT, OUT1, OUT2, RTS,0TR) are
aifected 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 dewce MODEM,
or data sat).

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 whetherthe C19
input has changed state since the previous 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 sat is ready to establish the
communications link and transfer data with the

WD8250. The DSR signalis 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 (DOSR} of the MODEM Status Registerindi-
cates whether the DSR input has changed state

since the previous reading of the MODEM Status
Register.

NOTE
Whenever the DSR bitof the MODEM Status
Register changes state, an interrupt is gen-
erated if enabled.

Received 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-control 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 (Rl), 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-
control function input whose condition can be
tested CPU by reading bit 6 (R1) ot the MODEM Status
Register. Bit 2 (TER!) of the MODEM Status Regis-
ter indicates whether the Rl input haschanged from
a low to a high state since the previous reading of
the MODEM Status Register.

NOTE
Whenever the RI 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) reference.

Output Signals

Data Terminal Ready (DTR), Pin 33: When low,
informs the MODEM or data set that the WD8250 is
ready to communicate. The DTR output signai 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 Resst
operation,

Request to Send (RTS), 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 (QUT 1), Pin 34: User-designated output
that can be setto an active low by programming bit 2
(OUT 1) of the MODEM Control Register to a high
level. The OUT 1 signal is set high upon a Master
Reset operation.




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

- Chip Select Out (CSOUT), Pin 24: When high, mdx-
cates that the ¢hip has been selected by active CSO0,
CS1, and CS2 inputs. No data transfer can be
initiated until the CSOUT signal is a logic 1.

Driver Disabie (DDIS), Pin 23: Goes low whenever
the CPU is reading data from the WD8250. A high-
level DDIS output can be used to disable anexternal
transceiver (if used between the CPU and WD8250
on the D7-Dg Data Bus) at ali times, exceptwhen the
CPU s readmg data.

Baud Out (BAUDOUT), Pin 15: 16x clock signal for
the transmitter section of the WD8250. The ciock
rate is equal to the main reference 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.

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

Serial Output (SOUT), Pin 11: Composite serial data
output to the communications link (peripheral,
MODEM or datz set). The SOUT signal is setto the
Marking (logic 1) state upon a Masier Reset
Qperation. "

Input/Qutput 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
W0D8250 and the CPU. Data, control words, and sta-

tus information are transferred via the D7-Dg Data
Bus.

External Clock Input/Qutput (XTAL 1, XTAL 2), Pins
16 and 17: These two pins connect the main timing
reference (crystial or signal clock) to the wWD8250.

Table 1. Reset Control ot Registers and Pinout Signals

Register/Signal-

Reset Control Reset State
Receiver Butfer Register First Word Received - Data
- . . Writing into the - ’ _ SR
Transmitter Holding Register Transmitier Holding Register o . Pa“ T
. interrupt AE'ﬁable_Register _ Master Reset Al Bits Low

{0-3 forced and 4-7 permanent)

Interrupt Identification Register

Master Reset

_ Bit0is High and .
Bits 1-7 Are Permanently Low -

Line Control Register .-

D7-00 Data Bus Lines

Master Reset ~ Alt Bits Low
- MODEM Control Register ' Master Reset All Bits Low S
oS e, | - wmerBen | oo ey e
: ST o - 1. . Master Reset .- - - Bits 0-3 Low - .-
Modem S-‘?“‘-'? Register " MODEM Signal Inputs '8its 4-7 — Input Signal SR
- Divisor Latch (low order bits) Writing into the Latch ' ; Data
Divisor Latch (high order bits) Writing into the Latch ’ ’ Data. -
SOuUT: T .- Master Reset - : : . High
BAUDOUT writing into either Divisor Latch ’ T
e - TS Sy S | g
R 0o1IS = C30UT-RCLK.OISTR 7§ . .. .= - T
.opis. (At Master Reset, the CPU . -} =~ "W High = - = e
A _ sets RCLK and DISTR low.) o R RS
CINTRPT ' Master Reset tow ~
ouT 2 " Master Reset ' . High - .
RTS Master Reset . High
OTR ' Master Reset High -
OuT1 Master Reset ' - High
In THREE-STATE Mode, THREE-STATE

Unless CSOUT . DISTR = High
or CSOUT . DOSTR = High

Data (ACE to CPU)
Data (CPU to ACE)

I —m————memme—————




WD8250 ACCESSIBLE REGISTERS

The system programmer may access or conirol any
of the WD8250 registers summarized in table 2 via
the CPU. These registers ae used to control WD8230
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 a2<ition to controlling
the format, the programmer may retrieve the con-

tents of the Line Control Register tor insp

action.

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 WD8250 Accessible Registeri ¢

o ¥ I i- Register Address
0DLAB=0 | 0DLAB=0 | 1DLAB=0 | < 2 ) 7 . “5 .6 00OLAS:1 | 1DLAB=1
Receiver e - ] ’ i
Butfer Holdmg ) interrupt .
Register “Register Interrupt Identifi- Line MODEM . Line ’ MODEM Divisor Divisor
Bit (Read {write Enable cation Control Control | Status Status- Latch Latch
No. Only) - Only) Register Register Register Register Register Register (LS) (MS)
Enable . .
: -= 1. | Received “w it - | L‘;’:;?r;' ’ Oata - Data Delta . .
0 | DataSit0"| Data Bit0 Data interrupt | Select . | Terminal | .4, | Clearto Bit0 ~ | Bits
A R Available | penging Bit 0 Ready (OR) Send - R -
) Interrupt | wesg | ©TRIT LT (OCTS) IR S
: (ERBFI) 7 ' : e SR
- - Enable 2 R ) - - e
DO B Trans- 1 Word -~ e 15 UL
. O mi(t_er ) 1merrup. . Length Request | Overrun - Dot‘";e . T i
1 | DataBit1 | Data8it1 | Helding .10 . Seiect-- | to Send |. Error - ;‘ -l st Bit 9
oo b=« 7| Register Bit (0) Bit 1. . (RTS). | - (OR) . nes &' ) e
Empty 1 wist) - : - (OOSR) -
- interrupt . = S v _%
(ETBEY)
) Enable . - 1, : ) . )
R B Receiver Number |~ .- o | Traiting =
: " lmermpt B Parity : ’
. Line \ of Stop Outi Edge Ring
.2. ,.Data Bl.t‘?: 9-?%.,.8"‘2 - Status - Blto(“ Sits o : Y - %;rso)r indicator
Interrupt T (ST8) - o] (TERN
- ‘ELS') . = . e . s . '7:.
s ] * Enable ' . 1y Detta /]
_ R R -| MODEM - . \ Frammg Aeceive™ | _.
3 | DataBit3'{! . Status ~ Out2 ; Error .. . {Line Signal | -
P interrupt ) B “oo] (FE) T Detect - -
- (EDSSI) - 20 B .- | (OSLsSD)
D IR -~ o 3| Even” L Break | Clear to
4 [ DataBita’ o - 0t f: £3Y -1 Tioop . | interrupt | Send . 2
; L o7 Seme - (Bl) (CTS) 5. R -
: 1= (EPS) - -~ : - .
; : - Trans- . X T Lo
- FSELE _ . mitter . Dsa!a . .. -
v . L~ Stick 0 HO‘dlﬂg et Bits - ait 13
5 Data BitS D"“ ‘B.a'l‘S .- 0 0 Parity Registet. | Ready Bts - 3,
e o Empty - (DSR) : NIEERE B )
=TT 5 (THRE) - - CET
o . Trans- UOJ'/ ‘ S
P - : mitter - . e S
S L. Shntt H.,ng ,'. . ' )
8 Data Bit6 |DataBié o V] Set Break (4] Register Indicato Bit 6 - Bit 14
] - . Empty- ‘ (R“ .- A L
g (TSRE) Vad
: Oivisor - Received } - .. ‘
L Lateh - . ?L?ne - =
7 Oata8it7 |DataBit7 0 0 Access 0 0 Sngnal ] - Bit? Bit15
S Bit Detect - -
{DLAB) (RLSD)

‘Bt 0 is the least significant Dit. 1t 1$ the first Bit senaily transmitted Or received.




Bits 0 and 1: These two duts specify the number of
bits in each transmitied or received serial character.
The encoding of bits 0 and 1 is as follows:

Bit 1 Bit 0 Word Length
0 0 5 Bits
0 1 6 Bits
1 0 7 Bits
1 1 8 Bits

Bit 2: This bit specifies the number of step bits in
each transmitted or received serial character. If bit
2 is a logic 0, 1 Stop bit is generated or checked in
the transmit or receive data, respectively. if bit 2is a
logic 1 when a 5-bit word lengthis selected via bits 0
and 1, 12 Stop bits are generated or checked. if bit 2
is alogic 1wheneithera6-, 7-, or 8-bitword lengthis
selected, 2 Stop bits are generated or checked.

Bit 3: This bitis the Parity Enable bit. Whenbit 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. Whenbit3is alogic tancbit4isa
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 §is alogic 1, the Parity bit is transmit-
ted and then detected by the receiverin the opposnte
state indicated by bit 4.

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

Table 3. Baud Rates Using 1.8432 MHz Crystal.

Spacing (logic 0] stateanaremains iNere (unhiress:
by a low-lever bit §) regardliess of other transmitter
activity. This feature enables the CPU to alert 3 ter-
minal in a computer communications system,

Bit 7: This bitis 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 Rea
or Write operation. It must be set low (logic 0) to
access the Receiver Buffer, the Transmitter Holding
Register, or the Interrupt Enable Register.

Ww0D8250 Programmable Baud Rate Generator

The WD8250 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 18-bit binary format. These Divisor
Latches must beioaded 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 4illustrate the use of the Baud Genera-
tor with two different driving frequencies. One is ref-

erenced to a 1.8432 MHz crystal. The otherisa3.072
MHz crystal.

NOTE .
The maximum operating frequency of the
Baud Generator is 3.1 MHz. However, when
using divisors of S 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 Ecror Desired Divisor Used Percent Error
Baud to Generate Difference Between Baud to Generate Ditference Setween
Rate 16x Clock Desired and Actual Rate 16x Clock Desired and Actual

S0 . 2304 -— S0 3840 R
75 1538 - 75 2560 -
110 T 1047 0.026 110 1745 0.026
134.5 - ‘857 . 0.058 134.5 | 1428 .. 0.034
150 . 768 . _— 150 - 1280 . =
300 . 384 —_ 300. B X7 IR R
600 192 - 600 320 - -
1200 ' S8 —_ 1200 © 160 -_—
1800 ' 64 o - 1800 107 -—
2000 58 0.69 2000 96 - —
2400 48 - 2400 80 -
3600 32 -— 3600 53 0.628
4800 24 . - 4800 - 40 -
7200 16 - 7200 27 1.23
9800 12 - 9600 20 -
19200 6 — 19200 10 R
38400 3 - 38400 5 —
56000 2 2.86 56000 3 14.285

NOTE: 1.8432 MHz is the stancard 8080 trequency civided by 10.




Lihe Status Register

This 8-bit register provides statusinformationto the
CPU concerning the data transfer, The contents of
the Line Status Register are indicated in table 2 and
are ¢described below.

Bit 0: This bitis the receiver 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. BitOmay be
resst to alogic O either by the CPU reading the data
in the Receiver Bufier Registeror by writing a logic O
into it from the CPU. T

e —— e,

. e ——

Bit 1: This bit is the 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 ¢haracter. 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
have the correct even or odd parity, as selectad by
the even-parity-seiect bit. The PE bitis set to alogic
1 upon detection of a parity error and is reset to a
logic O whenever the CPU reads the contents of the
Line Status Register.

Bit 3: This bitis the Framing Error (FE) indicator. Bit
Jindicatesthatthereceived characterdidnothavea
valid Stop bit. Bit 3 is set to a logi¢ 1 whenever the
Stop bit following the last data bit or parity bit is
detected as a zaro bit (Spacing level).

Bit 4: This bitis the Break Interrupt (8!) indicator. Bit
4 is set to a logic 1 whenever the received datainput
is held in the Spacing (Logic 0) state for longerthan
a 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 aof the corresponding conditions are
detected.

Bit 5: This bit is the Transmitter Holding Register
Empty (THRE) indicator. 8it 5 indicates that the
- WDB8250 is ready to accept a new character for

transmission. In addition, tms bit ﬁauses[me 25

WD8250 to issue an interrypt to to the CPU when the °
Transmit Holding Register Empty {nterrupt enable
is set high. The THRE bit is set o a logic 1 when a
character is transferred from the Transmitter Hold-
ing Register into the Transmitter Shift Register. The
bit is reset to logic O concurrently with the loading of
the Transmitter Holding Register by the CPU.

Bit 6: This bitis the Transmitter Shift Register Empty

(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

Hclding Registar o th2 Transmitter Shiit Register,
Bit § is a read-only bit.

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

Interrupt Identification Register

The WO8250 has an on chip interrupt capabifity that
allows for compiete fiexibility in interfacing to all
popular microprocassors presently available. [n
order to provide minimum software ovarhead dur-
ing data character transfers, the WD82s0 prioriti\zes
interrupts into four lavels. The four fevels of inter-
rupt conditions are as focllows: Receiver Line Status
(priority 1); Received Data Ready (priority 2); Trans-
mitter Holding Register Empty (priority 3); and
MOOEM Status (priority 4).

information indicating that a prioritized interrupt is
pending and source of that interrupt are stored in
the interrupt ldentification Register (refer to table
5). The Interrupt identification Register (1IR), when
addressed during chip-selecttime, freezes the high-
est priority interrupt pending and no other inter-
rupts are acknowiedged until the particular
interrupt is serviced by the CPU. The contents of the
lIR are indicated in table 2 and are described below.

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

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

Bits 3 through 7: These five bits of the IIR are aiways
logic 0.

Interrupt Enable Register

This 8-bit register enables the fourinterrupt sources
of the WD8250 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-
itarly, by setting the appropriate bits of this register
to alogic 1, selected interrupts can he enabled. Dis-
abling the interrupt system inhibits the Interrupt
Identitication Register and the active (high) INTRPT
output from the chip. All other system functions
operate in their narmal 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.

Bit 0: This bit enables the Received Data Availabie
Interrupt when 'set to logic 1. Bit Qis reset to logic 0

upon completion of the associated interrupt service
routine.

l
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Table S.

interrupt Control Functions.

lnlerrupgelg.i?;irﬁcation interrupt Set and Reset Functions
] [}
g ‘ Priority |Interrupt interrupt Interrupt
Bit 2 Bit 1 Bit0 | Level |Flag Sourcz Reset Control
0 0 1 — None None —_
Overrun Error or
1 0 Highest | Receiver Parity Error or Rnading the
! Line Status Framing Error or | Line Status Register
Break Interrupt .
. . Reading the
. Received Receiver .
1 .0 0 Second . ; ) Receiver Buffer
ey Data Available Data Available Register
Reading the IiR
- Tfansmltter Tfansmltter Reglstar !lf SOUfCQ
0 1 0 Third {Holding Register | Holding Register | SLinIrtult) or.
: Empty Empty - Writing into the
Transmitter Holding
Register
- Clear to Send or <
o : - Data Set Ready or | Reading the
: rth |M M
0 0 - 0 Fou Stgtgs . Ring Indicator or | MODEM Status
T B Received Line Register -
Signal Detect

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

Bit 3: This bit enables the MODEM Status interrupt
when settologic 1. Bit3isresettologicQuponcom-
pletion of the associated interrupt service routine.

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

This 8-bit register controls the interface with the
MODEM or data set {or a peripheral device emulat-
ing a MODEM). The contents of the MODEM Con-
tro! Register are indicated in table 2 and are
described below.

Bit 0: This bit controis the Data Termmal Ready
(DTR) output. When bit O is set toa logic 1,the DTR
output is forced to a fogic 0. When bit Qis resetto a

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 atfects the RTS output in a manner
identical to that described above for bit Q.

Bit 2: This bit controls the Qutput 1 (OUT 1) signal,
which is an auxiliary user-designated output. 8it 2

affects the QUT 1 output in a manner identical to
that described above for bit 0.

Bit 3: This bit controls the Output 2 (JUT 2} sign,
which is an auxiliary user-designated output. Bit
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, OSR, RL3SD, and AN
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 verify the transmit- and receive-data paths
of the WD825Q.

In the diagnostic mode, the receiver and transmitter
interrupts are fully operational. The MODEM Con-
trol Interrupts are aiso 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 interrupts are still -
trolled by the Interrupt Enable Register. ‘

The WDB825Q 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 generates
the appropriate interrupt (if enabled). The resetting
of these interrupts is the same as in normal WD3250
operation. To return to this operation, the registers
must be reprogrammed for norma! 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 8-bit register provides the current state of the
control lines from the MODEM (or peripheral
device) to the CPU. In addition to this current-state
information, four bits of the MODEM Status Regis-
ter provide change information. These bits are set to
alogic 1 whenever 2 control input from the MODEM
changes state. They are reset to logic O whenever
the CPU reads the MODEM Status Register.

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

Bit 0: This bit is the Delta Clear to Send (DCTS) indi-
cator. 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 (00sA)
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 lndicator
(TERI) detector. Bit 2 indicates that the Rl input to
the chip has changed from an On (logic 1) to an Off
(togic Q) condition.

Bit 3: This bit is the Delta Rsceived Line Signal
Detector (DRLSD) indicator. Bit 3 indicates {hat the
RLSO input to the chip has changed state.

NOTE
Whenever bit 0, 1, 2, or 3 is set to logic 1, a
MODEM Status Intarrupt is generated.

Bit 4: This bitis the complement of the Clear to Send
(CTS) input.

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

Bit 6: This bit is the complement of the Ring Indica-
tor (Ri) input.

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

Figures 1 and 2 show how to use the WD8250 chip in an 8080A systam 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.
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Typical Applications (continued)
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FIGURE 2. TYPICAL INTERFACE FOR A
HIGH-CAPACITY DATA BUS.

DC Electrical Characteristics
TA =0°Cta +70°C, VCC = +5V £ 5%, Vgs = 0V, unless otherwise specified.

ABSOLUTE MAXIMUM RATINGS

Temperature Under Bias 0°C to +70°C
Storage Temperature -65°C to +150°C (Ceramic)
-50°C to +125°C (Plastic)

All Input or Qutput Voltages with \'
Respact to Vss -05Vto+70
400 mw

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

Power Dissipation ....................
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 specified
under DC Electrical Characteristics.

Symbol Parameter Min, Typ. Max. Units Test Conditions
ViLX |[Clock Input Low Voltage| -0.5 0.8 \Y
ViHX [Clock Input High Voltage] 2.0 vce \Y
ViL {Input Low Voltage -0.5 . 0.8 -V
ViH |input High Voltage 2.0 vee .V :
VoL |Output Low Voitage 0.4 Vv loL=1.6mA on all outputs
- VOH |Output High Voltage 24 | v IOH=-100 A .
tcC(AV)|Avg Power Supply ‘ 65 80 ma o :
Current (VCC) - ' . -
hL _ jInput Leakage + uA . ‘ o
IcL |Clock Leakage * uA o B
Capacitance
TA =25°C,VCcC =Vss = 0V
Symbol Parameter Typ. Max. Units Test Conditions
CXIN |Clock::" . 10| 15| pF LTl
: Capacitance ... R I S 50 B festMHz = . -eT
CIN |lnput>.>" # 6 | i 10 pF Unmeasured ' C
. |Capacitance - - o R - : pins returned
.; ‘ e . . - _._ . ~ to VSS . -
CouT |Output =~ 101720 pF - S
Capacitance - - I (RPN
Typical Supply Current va.
Temperature, Normailzed
1.5
% 1.0 \-\
g T
3
X
[} 25 80 .78
AMBIENT TEMPERATURE (*C)
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AC Electrical Characteristic TA =0°C to «70°C, VCC = =5V = 5%
Symbol Parameter Typical | Units Test Conditions
taw |Address Strobe Width 100 ns
tAS (Address Setup Time 110 ns
tAH [Address Hold Time 10 ns
tcss Chsp Select Output Delay from Strobe 100 ns
toio DISTR/DISTR Strobe Dalay 100 ns
toiw |DISTR/DISTR Strobe Width 200 ns
tnc |Read Cycle Delay 2000 ns
RC |[Read Cyclestaw +tDID + tDIW * tRC 2400 ns
tpp -|DISTR/DISTR to Driver Disabie Delay 150 ns
topo |Delay from DISTR/DISTR to Data-’ (250 ns
tqz |DISTR/DISTR to Fioating Data Delay 100 ns
tpop |DOSTR/DOSTR Strobe Delay 200 ns
tpow OOSTR/DOSTR Strobe Width 200 ns
twe Write Cycle Delay 2000 ns
WC | Write Cycle=taw + tpoD + tDOW +twe 2500 ns ]
tps |Data Setup Time 200 ns '
tpH |Data Hold Time o S0 'ns
tcsc | Chip Select Output Delay from Seléct e 200 | ns S
tpic |DISTR/DISTR Delay from Select . . 10 200 | ns
tpoc* | DOSTR/DOSTR Delay from Select S 200 | 'ms -
*Applicable only when ADS input is not tied permanently low. - T -
Test
Symbol ‘Parameter Min, Max. Units Conditions
Baud Generator - . o
N | Baud Rate Divisor s 1 216-1 : o
taLD | Baud Output Negative Edge Delay- ) 250 typ ns 100pF Load
taHD | Baud Output Positive Edge Delay. o - 250 typ .. ns . 1100pF Load
ttw |Baud Output Down Time o=l |42styp | T ns 100pF Load
tHw | Baud Output Up Time -’ T 330 Typ . ns  |100pF Load
Receiver . S R : - ERE O B
tsco Delay from RCLK to Sample Tme‘ , 2typ | Tes |3 EeT
tSINT | Delay frorn Stop to Set Interrupt; .~ 2typ | .. wps [100pF Load
tRINT | Delay from DISTR/DISTR (RD RBR) to Reset 1typ | s 100pF Load
lnterrupt : - e A B
Transmitter . O B I R
tHR Delay from ‘b‘s'ﬁlnosm (WR THR) to Reset 1typ ‘us . [100pF Load
. ] interrupt - ) S ‘ T
tirs Delay from lnmal lNTR F(eset to Transmlt Start 16 typ BA(\:UD,OUT '
T e ; ycles |- -
ts| Delay from Initial Wme to lnterrupt - 24typ | BAUDOUT| - - -z
e S Cycles | s
tss Delay from Stop to Next Start = 1typ gs - g
tsTi | Delay from Stop to !nterrupt (THRE) 8typ | BAUDOUT) -
‘ - s . Cycles .
TIR | Delay from DISTA/DISTR (RD llR) to Rese! _ Sttyp | - us 100pF Load
interrupt (THRE) : -
Modem Control ' . - . -
tMDO | Delay from DOSTR/DOSTR (WR MCR) to Output “1typ us 100pF Load
tsiMm | Delay to Set Interrupt from MODEM input 1typ us 100pF Load
tRiM | Delay to Reset Interrupt from DISTR/DISTR “1typ KBS 100pF Load
(RD MSR)
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TYPICAL CRYSTAL OSCILLATOR NETWORK
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MODEM CONTROLS TIMING
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