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WD8250 Asynchronous Con.,munications Element 

FEATURES 

• Designed to be Easily Interfaced to Most Popular 
Microprocessors (Z-80, S0SiJA, 6800, etc.) 

• Adds or Deletes Standard Asynchronous 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 

• Programmable Baud Rate Generator Allows 
Division of Any Input Clock by 1 to (21

' - 1) and 
Generates the Internal 16x Clock 

• Independent Receiver Clock Input 

• Fully Programmable Serial-Interface Character­
istics 
- 5-, 6-, 7-, or 8-Bit Characters 
- Even, Odd, or No-Parity Bit Generation and 

Detection 
- 1-, 11h-, or 2-Stop Bit Generation 
- Baud Rate Generation {DC to 56K Baud) 

• False Start Bit Detector 

• Complete Status Reporting Capabilities 

• THREE-STATE TTL Drive Capabilities for Bi­
directional Data Bus and Control Bus 

• Line Break G!3neration and Detection 
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• Internal Diagnostic Capabilities 
- Loopback Controls for Communications 

Link Fault Isolation .. 
- Break, Parity, Overrun, Framir.g Error 

Simulation 

• Full Prioritized Interrupt System Controls 

• Single +5-Volt Power Supply 

GENERAL DESCRIPTION 

The W08250 is a programmable Asynchronous 
Communications (ACE) chip contained ·in a sta~d­
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 WD8250 is programmed by the system 
software via a THREE-STA TE 8-bit bidirectional 
data bus. 

The W08250 performs serial-to-parallel conversion 
on data characters received from a peripheral 
device or a MODEM, and parallel-to-serial conver­
sion on data characters received from the CPU. The 
CPU can read the complete status of the W08250 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 .J.ddition to providing control of asynchronous 
data communications. the WD8250 includes a pro­
grammable Baud Generator that is capable of divid­
ing the timing reference clock input by divisors of 1 
to (21• - 1 ), and producing a , 6x clock for driving the 
internal transmitter logic. Provisions are 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 compu!ing time 
required to handle the communications liiil<. 

WD82SO FUNCTIONAL PIN DESCRIPTION 

The following describes the function of all 'ND8250 
input/output pins. Some of these descripticns refer­
ence internal circuits. 

NOTE 
In the following descriptions, a low re;:ires­
ents a logic O (0 volt nominal) and a high 
represents a logic 1 {+2.4 volts nominal). 

Input Signals 

Chip Select (CS0, CS1, CS2), Pins 12-14:When CSO 
and CS1 are high and CS2 is low, the chip is 
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selected. Chip selection is complete when tr,e 
decoded chip select signal is latched with an active 
(low) Address Strobe (ADS) input. This enables 
communication between the WO8250 and the CPU. 

Data Input St~ob~ (OISTR, 01S:R), Pins_ 22 and 21-
When OISTR 1s high or OISTR 1s low whtle the chip 
is selected, allows the CPU to read status informa­
tion or da~a from a selected register of the WD8250. 

NOTE 
Only an active DISTR or OISTA input is required 
to transfer data from the WD8250 during a read 
operation. Therefore, tie either the OISTR input 
permanently low or the OISTR input perman­
ently high, if not used. 

Cata Output Strobe {OOSTR, OOSTR), Pins 19 and 
18: When DOSTR is high or DOSTR is low while the 
chip is selected, allows the CPU to write data or con­
trol words into a selected register of the WO8250. 

NOTE 
Only an active DOSTR or DOSTR input is 
required to transfer data to the WO8250 dur­
ing a write operation. Therefore, tie either 
the DOSTR input permanently low or the 
OOSTR input permanently high, if not used. 
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Address Stobe (ADS), Pin 25: When low, provides 
lat_ching for the Register Select (AO, A 1, A2) and 
Chip Select (CS0 CS1, CS2) signals. 

NOTE 
An active ~ input is required when the 
Register Select (AO, A 1, A2) signals are not 
stable for the duration of a read or write 
operation. If not required, tie the ADS i:iput 
permanently low. 

Register Select (AO, A 1, A2), Pins 26-28: These three 
inputs are used during a read or write operation to 
select a WD8250 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 WD8250' 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. 

OLAB Al A1 AO Register 

0 0 0 0 ~•ceiver Bulfer (read), Transmitter 
Holding Register (write) 

0 0 0 1 Interrupt Enable 
x· 0 , 0 Interrupt Identification (read only) 

X 0 1 - 1 Li~_Co_riJiol.:; .., .. r 7 
X 1 0 0 MODEM Control 

X 1 0 1 Line Status 
-· 

X 1 1 0 MODEM S:atus 

X , 1 1 NOM .. 
1 0 0 0 Oivisor Latch (least significant byte) 

1 0 0 1 Oivisor Latch (most significant byte) 

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 WD8250_ Also, th~e ~ious out~F,.1 sig­
nals (SOUT, INTRPT, OUT1. OUT2. RTS, D ) 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). 

C,ear 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 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. 

Oata Set Ready (CSR), Pin 37: When low, indicates 
that the MODEM or data set is ready to establish the 
communications link and transfer data with the 

WD8250. The DSR signal is a MODEM-control func­
tion in::,ut whose condition can be tested by the CPU 
by reading bit 5 (DSR) of the MODEM Status Regis­
ter. Bit 1 (DDSR) of the MO OEM Status Register indi­
cates whether the DSR input has changed state 
since the previous reading of the MODEM Status 
Register. 

NOTE 
Whenever the DSR bit of the MODE~..1 Status 
Register changes state, an interrui)t is gen-
erated if enabled. · 

Received Line Signal Oeteet (RLS5), Pin 38: When 
low, indicates that the data carrier has been 
detected by the lvfODEM 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 st~te since th~ 
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 {RI), Pin 39: When low, indicates that 
a telephone ringing signal has been received by the 
MODEM or data set. The RI signal is a MODEM­
control function input whose condition can be 
tested CPU by reading bit 6 (RI) of the MODEM Status 
Register. Bit 2 (TERI) of t.b_e MODEM Status Regis• 
ter indicates whether the RI input has changed from 
a low to a high state since the previous reading of 
the MOD:M 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 (OTR), Pin 33: When low, 
informs the MODEM or data set that the WD8250 is 
ready to communicate. The DTR output signal can·be 
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 (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 ATS signal is set 
high upon a Master Reset operation. 

Output 1 (OUT 1), Pin 34: User-designated output 
t~ be set to an active low by programming bit 2 
(OUT 1) of~OOEM 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 set to an active low by programming bit 3 
(OUT 2) of the MODEM Control Register to a high 
level. The oO'f2 signal is set high upon a Master 
Reset operation. 

· Chip Select Out (CSOUT), Pin 24: When high, indi­
cates that the chip has been selected by active CS0, 
CS 1, and ffi inputs. No data transfer can be 
initiated until the CSOUT signaJ is a logic 1. 

Interrupt (INTRPT), Pin 30: Goes h1;~ whe:.eve· 
any one of the fol!owing interrupt sources has an 
active high condition: Receiver Error Flag; Received 
Data Available; Transmitter Holding Register 
Empty; and MODEM Status. The INTRPT signal is 
reset low upon a Master Reset operation. e 

Driver Disable (ODIS), Pin 23: Goes low whenever 
the CPU is reading data from the WD8250. A high­
level ODIS output can be used to disable an external 
transceiver (if used between the CPU and WD8250 
on the D1-Do Data Bus) at all times, except when the 
CPU is reading data. 

Serial Output (SOUT), Pin 11: Composite ~erial data 
output to the communications link (peripheral, 
MODEM or data set). The SOUT signal is set to t~e 
Marking (logic 1) state upon a Master Reset 
Operation. 

Input/Output Signals 

Cata (07-Do) Bus, Pins 1-8: This bus comprises 
eight TRI-STATE input/output lines. The bus pro­
vides bidirectional communications between the 
WD8250 and the CPU. Data, control words, and sta­
tus information are transferred via the D7•DQ Data 
Bus. 

Baud Out (BAUOOUT), Pin 15: 16x clock signal for 
the transmitter section of the WD8250. The clock 
rate is equal to the main reference oscillator fre­
quency divided by the specified divisor in the Baud 
Generator Divisor Latches. The 8AUDOUT may 
also be used for the receiver section by tying this 
output to the RCLK input of the chip. 

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

Table 1. Reset Control of Registers and Pinout Signals 

Register/Signal · Reset Control Reset Stat• 

Receiver Buffer Register First Word Received - Oata . .. 
- . .. 

Writing into the 
Transmitter Holding Register Data iransmitter Holding Register .. ,, . 

. . . ... All Bits Low - lnterl'1Jpt Enable_ Register Master Reset .. 
(0-3 forced and 4.7 permanent) ' -

Jnterrupt ldentifi~atio" Register Master Reset 
Bit O is High and • .. 

Bits 1-7 Are Permanently Low -
Line Control Register Master Reset All Bits Low 

. MODEM Control Reg\ster Master Reset All Bits Low 
.. ... 

: 
.. : 

.. .. 
Line Status Register:·· - ... 

. · _: Master Reset . All Bits Low, . -
J" .. • •• ::-... -... --· .. ·.:...,· ·- Except Bits S and 6_ Are High .. -

·• - ~ .. 

... - ; Master Reset - Bits 0-3 Low. --.. . . 

Modem Status Register. 
. .. . .. - . .• 

-- ': .. .. 
MODEM Signal Inputs Bits 4-7 - Input Signal • -.-:- . . . 

Divisor Latch (low order bi!•) Writing into the Latc:h Data 

Divisor Latch (high order bits) Writing into the Latch I Data 

.soUT·- . Master Reset High 

iAul5auT Writing into either Divisor Latch I ·--- Low 

- - ACiS Stro::>e Signal and s:ate of '"cs6UT . High/Low 
Chip Select·Lines .. .. . . 

001s = csout. ACLK • 01srA ·· -
' 

.:-

' 
. .. . . .. · . . , -·· .. _:High .. . . 

. 001S (At Master Reset. the CPU -· - .. .;_._. 

.. _, - ... --- . sets RCI.J< and OISTR low.) : ... ... 

INTRPT ·• Master Reset Low 

OUT2 Master Reset ·· High . 
ATS 

.. 
Master Reset High 

OTR Master Reset High • c5u'f1 Master Reset High 

In THREE-ST A TE Mode, THREE-ST ATE 
07-00 Cata Sus Lines Unless CSOUT • OISTR • High Data (ACE to CPU) 

or CSOUT • COSTA • Hioh Data (CPU to ACE) 
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WO8250 ACCESSIBLE REGISTERS 

The system programmer may access or con:rol any 
of the WO8250 registers summarized in table 2 via 
the CPU. These registers ae used to control WO8250 
operations and to transmit and receive data. 

WO8250 Line Control Register 

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

the Une Control Register. ln a-:-:ition to controlling 
the format, the programmer may retrieve the con­
tents of the Line Control Register tor 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 WO8250 Accessible Register' C 

Bit 
No. 

0 

2 

3 

: I 

0 OLAB=O 0 OLAa=o 1 OLAB=0 

Receive, 
Butter 

Register 
(Read 
Only) 

Holding. 
~Register 

(Write. 
Only) 

Oata Sito· Cata Bit0 

Data Sit 1 Data Bit .1. 

Data Bit2 Cata Sit2 

.. .. - .. 
... ·-)-·.: <·-

··z:-.·:.;_ ... ..... . 

Interrupt 
Enable 

Register 

Enable 
Received 

Data 
Available 
Interrupt 
(ERSFI) 

· Enable 
Trans­
mitter· 

Holding 
Register 
Empty 

Interrupt 
(ETBEI) 

Enable 
Receiver 

Line 
Status· 

Interrupt 
(ELSI) 

• Enable 
MOOEM 
Status 

Interrupt 
(EOSSI) 

4 \ Oata_ ~it 4 
. : ::: ... -:=,::., :-~ ... 

. ·.·• . 

0 

5 

6 

7 

Cata Sit5 

·. ~ . ·. ~ . . ~;.--=:-' ~.:-. 
Oata8ii5: 

Data Sit 6 Data Sit 6 

Cata Sit 7 Cata Sit 7 

0 

0 

0 

·:/-2 

Interrupt 
lden:ifi­
ca:ion 

Register 

~a-if 
Interrupt 
Pending 

lnterruP.t 
ID . 

Bit (0) 

Interrupt 
10 .. 

Bit (1).:_ 

Register Address 

_ .. 3 

Line 
Control 
Register 

Word-. 
Length 
Select 
Bit 0 

(WLSO) 

MODEM 
Control 
Register 

l 
: Data 
Terminal 

Ready 
(OTR) :-, 

,.,._. :.!, 
Word:.­

Length 
Select·· 
Sit 1 

WLS1) 

Number 
of Stop .. 

Sits-_:· 
(STBf} 

Request 
to Send 
(ATS) .. 

. :·, -· 
Out 1 

";;-:. Parity.. \ 
O ::.:·-_· Enable. · Out 2 

0 

0 

.-, (PE~),._. . _ 
···"" ··;:. 

Stick 
Parity 

.. . 

Set Break 

Oivisor 
Latch•. 

Access 
Bit 

IDLAB) 

Loop 

0 

0 

0 

·s,1 o is u,e ·•east significant bit. It ,s the first bit serially transmuted or received. 
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Line 
Status 

Register 

Data 
Ready 
(OR) 

Overrun·: 
Error -
(OR) 

Parity 
Error 
(PE) 

Break 
Interrupt 
· .. (Bl) 

Trans­
miner 

Holding 
Register-. 
Empty . 
(THRE) ,· 

. Trans­
mitter 
Shitt 

Register 
Empty· 
(TSRE) 

0 

- 6 

MODEM 
s:atus 

Register 

Delta 
Clear to 

Send 
(OCTS) 

Celta 
Data Set 

Ready 
· (OOSR). 

·Trailing 
Edge Ring 
Indicator 
_frERI) 

Clear to:· 
Send • 

.. (CTS)_:~-

Data 
Set 

Ready 
(CSR)"· 

r.,of(.7 . 
Ring 

Indicate, 
(RI)~ 

. Vo 

Received 
y'lll,e ..J 

Signal . 
Oeteet·· 
(RLSO) 

0OLAS=i 1DLA8=1 

Divisor 
Latcl'I 
(LS) 

Sit 0 

.. - .. ·-

. Sit 1 

•.·•· 

8it2 -

Divisor 
Latch 
(MS) 

Sit 8 

:-.;·.· 
:--~\---. 7· -.z ... ! 
Bit 4-.".:· Bit)2·-

Bit 5 

'.. - .. . ,. 

Sii 6 

Sit 7 

Bit 13 · 

. .. , .... 
.,-· - . 

Bit 14 ·. 

Bit 15 



Sits O and 1: These two 01:s specify :ne number ot 
bits in each transmitted or received serial character. 
The encoding of bits O and 1 is as follows: 

Bit 1 Bit 0 Word Length 

0 0 5 Bits 

0 . 1 6 Bits , 0 7 Bits , 1 8 Bits 

Bit 2: This bit specifies the number of stop bits in 
each transmitted or received serial character. If bit 
2 is a logic O, 1 Stop bit is generated or checked in 
the transmit or receive data, respectively. If bit 2 is a 
logic 1 when a 5-bit word length is selected via bits O 
and 1, 1 ½ Stop bits are generated or checked. If bit 2 
is a logic 1 when either a 6-, 7-, or 8-bit word length is 
selected, 2 Stop bits are generated or checked. 

Bit 3: This bit is the Parity Enable bit. When bit 3 is 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 O. an odd number of 
logic is is transmitted or checked in the data word 
bits and Parity bit. When bit 3 is a logic 1 and bit 4 is a 
logic 1~ an even number of bits is transmitted or 
checked. 

Bit 5: This bit is the Stick Parity bit. When bit 3 is a 
logic 1 and bit 5 is a logic 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 

Tabl~ 3. Baud Rates Using 1.8~32 MHz Crystal. 

Desired Divisor Used Perc:ent Error 
Baud lo Generate Differenc:e Between 
Rate 11& Clock Desired and Ac:tual 

50 230' -.. 
75 1531 -

110 10'7 0.026 
134.5 857 0.058 
150 768 . -
300 384 -
600 -· 192 -

1200 96 - .. 

1800 64 -
2000 sa 0.69 
2400 48 -
3600 32 -
4800 24 · -
7200 16 -
9600 12 -

19200 6 -
38400 3 -
56000 2 2.86 

NOTE: 1.8432 MHz 1s tne standard 8080 frequency d1v1ded by 10. 

6 

S;:,ac1n9 (logic 0) s:a:e and rema.ns :nere \u:-i:,, re;.~: 
by a low-lever bit 6) regardless of other :ransmitter 
activity. This feature enables :he CPU to alert a t:r• 
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 Diviso_­
Latches of the Saud Rate Generator during a Reaw 
or Write operation. It must be set low (logic 0) to 
access the Receiver Buffer, the Transmitter Holding 
Register. or the Interrupt Enable Register. 

WO8250 Programmable Baud Rate Generator 

The W08250 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 (21

• - 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. Orie is ref­
erenced to a 1.8432 MHz crystal. The other is a 3.072 
MHz crystal. 

NOTE • 
The maximum operating .frequency of the 
Baud Generator is 3.1 MHz. tf9wev_itr. when 
using divisors of 5 and be!ow, the maximum 
frequency is egua! to. th~ 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 
Baud 
Rate 

50 
75 

1,a 
134.5 
,so 
300. 
600 

1200 
1800 
2000 
2400 
3600 
4800 
7200 
9600 

19200 
38400 
56000 

Divisor Used 
to Generate 
151 Cloc:lt 

3840 
2560 
1745 
1428 
1280 _ 
640 
320 
160 
107 
96 
80 
53 
40 
27 
20 
10 
5 
3 

Perc:ent Error 
Difference BetwHn 
Desired and Ac:tual 

0.026 
0.034 

0.628 

1.23 

14.285 
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Line Status Register 

This 8_-bit register provides status information to 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 bit is the receiver Data Ready (OR) 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 
reset to a logic 0 either by the CPU reading the data 
in the Receiver Buffer Register or by writing a logic 0 
into it from the CPU. --_____ .. _ ... _,_.. 

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 transfer(ed 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 
have the correct 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 character did 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 
is held in the Spacing (Logic 0) state for longer than 
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 of the corresponding conditions are 
detected. 

Bit S: This bit is the Transmitter Holding Register 
Empty (THRE) indicator. Bit 5 indicates that the 
WO8250 is ready to accept a new character for ~ 
transmission. In addition, this bit /causesrffi'e., > 
WO8250 to issue an interruot to the CPU when the • · 
Tran-smit Holding Register Empty Interrupt enable 
is set high. The THRE bit 1s 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 0concurrently with the loading of 
the Transmitter Holding Register by the CPU . 

Bit 6: This bit is 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 O upon a data transfer from the Transmitter 
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Holding Register to ::,e Transmitter Shift Re;1ster. 
Bit 6 is a read-only bit. 

Bit 7: This bit is perr.-,anently set to logic 0. 

Interrupt Identification Register 

The WD8250 has an on chip interrupt capability that 
allows for complete flexibility in inter~acing to all 
popular microprocessors presently available. In 
order to provide mir.im:..r:i software overhead dur­
ing da~a character tra:isfers, the WD825.Q prioriti~es 
interrupts into four levels. The four levels of 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 s,tored in 
the Interrupt Identification Register (refer to table 
5). 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 
I 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 bit 0 is a logic 
0, an interrupt is pending and the IIR contents may 
be used as a pointer to the appropriate 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 I IR are always 
logic 0. 

Interrupt Enable Register 

This 8-bit register er.ables the four interrupt sources 
of the WD8250 to separately activate the chip Inter­
rupt (INTRPT) oi..tput signal. It is possible to totally 
disable the interurpt system by resetting bits o 
through 3 of the Interrupt Enable Register. Sim­
ilarly, by setting the appropriate bits of this register 
to a logic 1, selected interrupts can t,0 e.aab.J.e9..:.Qis­
abling the interrupt system inhibits the Interrupt 
Identification Regis!er 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. 

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



Table 5. Interrupt Control Functions. 

Interrupt Identification Interrupt Set and Reset Functions 
Register I 

·: . , Priority Interrupt Interrupt Interrupt 
Bit 2 Bit 1 Bit O Level Flag Source Reset Control 

0 0 1 - None None -
Overrun Error or , , 0 Highest Receiver Parity Error or Reading the 

Line StatJ.Js Framing Error or lii:e Status Register 
Break Interrupt .. 

Received Receiver 
Reading the 

1 .. .o 0 Second Data Available Data Available 
Receiver Buffer 
Register 

Reading the IIR 
~ Transmitter Transmitter Regist_er i!,!. sou re., 

0 1 0 Third Holding Register Holding Register of interr:.w2U..or 
Writing into the Empty 

; 

.. .. Fourth MODEM 
o~~- 0 0 •. Status·· . . . 

.. .. . .. . -

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

Bit 3: This bit enables the MODEM Status Interrupt 
when set to logic 1. Bit 3 is reset to logic O upon com­
pletion of the associated interrupt service routine. 

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

MODEM 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
trol Register are indicated in· table 2 and are 
described below. 

Bit O: This bit controls the Oa~a Terminal Ready 
(OTA) output. When bit O is set to a logic 1, the DTR 
output is forced to a logic O. When bit O is reset to a 
logic a. the DTR output is forced to a logic 1. 

NOTE 
The DTR output of the WO8250 may be applied 
to an EIA inverting line driver (such as the 
0S1488) 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 
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Empty 
Transmitter Holding 
Register 

Clear to Send or ' Data Set Ready or Reading the 
Ring Indicator or MODEM Status 
Received Line Register -
Signal Detect . .. 

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) signA 
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 Register input; the four 
MODEM Control inputs (~. ~. ALSO, and RI) 
are disconnected; and the four MODEM Control 
outputs (OTR, ATS, 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 WO8250. 

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 interrupts are still <a­
trolled by the Interrupt Enable Register. • 

The WD8250 interrupt system can be tested by writ­
ing into the lower six bits of the Line Status Register 
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and the lower four bits of the MODEM Status Regis­
ter. Setting any of these bits to a logic , generates 
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 O. 

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

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 
a logic 1 whenever a 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 O: Tt-'lis bit is the Delta Clear to Send (DCTS') indi­
cator. Bit O 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 :,it is the Delta Data Set Ready (DDSR) 
indicator. Bit 1 indicates that the OSR 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 RI input to 
the chip has changed from an On (logic , ) to an Off 
(logic 0) condition. 

Bit 3: This bit is the Del~a Received Line Si~r.al 
Detector (ORLSO) indicator. Bit 3 indicates lnat 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 Interrupt is generated. 

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

Bit 5: This bit is the complement 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 Received 
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 • 
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Typical Applications (continued) 
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FIGURE 2. TYPICAL INTERFACE FOR A 
HIGH-CAPACITY DATA BUS. 

DC Electrical Characteristics 

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 Output Voltages with • 

Respect to V ss . . . . . . . . . . . . . . -0.5 V to • 7 .0 
Power Dissipation . . . . . . . . . . . . . . . . . . . . 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 specified 
under DC Electrical Characteristics. 

TA= 0°C to +70°C, VCC = +SV ± 5%, V55 = 0V, unless otherwise specified. 

Symbol Parameter Min. Typ. Max. Units Test Conditions 

VILX Clock Input Low Voltage -0.5 .. 0.8 V .. 

'11HX Clock Input High Voltage 2.0 vcc V 
VIL Input Low Voltage -0.5 0.8 V : 

VIH Input High Voltage 2.0 vcc V 

VOL Output Low Voltage ~ 0.4 V I 'oL=1.6mA on all outputs 
VOH Output High Voltage 2.4 V loH=-100 µA . .·. . 

ICC(AV} Avg Power Supply 65 80 ma 
Current (VCC) -

IIL - Input Leakage ± 10 _µA -.. 
ICL Clock Leakage 

- . -- ·-±10 µA 

Capacitance 
TA= 25°C, VCC = V55 = 0V 

Symbol Parameter Typ. MaL Units Test Conditions 

CXIN Clock: 10 15 pF . . .. ... 
. .. . . .··.11. • ·'· 

Capacitance·::::-. 
.. 

fc=1 MHz' -. 
" 
.. 

.~. .. .. . 

Input'<,:.: 
. ·• . •·.·· 

, \"· 
Unmeasured C1N· 6 ,o . pF 

.. 
. . . . 

•·· ·-~ pins returned 
. . .. 

Capacitance . - . , 
to Vss .. .. . . 

couT Output-~- .. 10 .-·- 20 pF - . . . . .. -· 
Capacitance 

. . .. 
.• .. . 

Ty,iaaa llt,,iy CllffWftl"" 
T• ......... N-alQH 

1.5 

,_ 
z ... r--.____ c:: 
c:: 
~ ,.o -----CJ r----,. ... 
a. 
a. 
i 

0.5 
0 •25 •50 •75 

AMBIENT TIM~AA,-U,.I 1•C) 
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AC Electrical Characteristic TA = 0° C to • 70° C, V CC = •SV : 5°/o 

Symbol Parameter Typical 

tAw Address Strobe Width 100 

tAs Address Setup Time 110 

tAH Address Hold Time 10 
tcss Chip Select Output Delay from Strobe 100 

.. 
tolO OISTR/OISTR Strobe Delay 100 

toIw DISTR/DISTR Strobe Width 200 
tRc Read Cycle Delay 2000 
AC Read Cyc!e=tAW + toIO + tOIW + tAC 2400 
too DISTA/OISTA to Driver Disable Delay 150 

tooo Delay from Bi"sfRtOISTR to Data.·.. - - (2s_t;, 
tHz oisTRIOlSTR to Floating Data Delay 100 

tooo OOSTR/DOSTR Strobe Delay 200 
toow DOSTR/DOSTR Strobe Width 200 
twc Write Cycle Delay 2000 

we Write Cycle=tAw + tDoD + tDow :4-twc 2soo 
tDS Data Setup Time · · 200 

tDH Data Hold Time 50 . 
tcsc Chip Select Output Delay from Select - - 200 
tDIC oi'sTRIDISTR Delay from Select -- ,·.·. --~~,:: 200 

tDOC* DOSTR/OOS TR Delay from Select. -·. - - 200 

• Applicable only when ADS input is not tied permanently low. 

Symbol Parameter 

Baud Generator 
N Baud Rate Divisor 

tsLD Baud Output Negative Edge Delay -
tsHD Baud Output Positive Edge Delay 

Min. 

1 

tLW Baud Output Down Time ; :·.-
tHW Baud Output Up Time , .. ~· . 

425 typ 
330 Typ 

Re~et;r ·Delay f~~-~(~CLK ~~-Sample TI~~:~~~·. .t~--~ :_ 
tSJNT Delay from Stop to Set Interrupt~:::/-~- _; . , 
tAINT Delay from DlSTR/DISTR (RD RBR) to Reset·. 

Interrupt,-.· ·-':· -; .. · •. • 

Transmitter .-. ----~ , .. 
tHR Del~y fro~ OOSTR/OOSTR (WR.THR) t~-Reset 

Interrupt ':.. · _ ~ · ·_ · 

tIRs Delay fro~ Initial INTR Reset to Transmit sfa·rt 
. . _ ... _. . 

ts1 

tss 
tsTI 

Delay frorry, Initial Write to lnterr~p\ .. ·:~\·_ 

Delay from Stop to Next Start --~ 
Delay from Stop to Interrupt (THRE) 

- " _. 

. 
:. :.. .. 

TJR Delay from DISTR/OISTR (RO IIR} to Reset 
Interrupt (THRE) 

Modem Control 
tMOO Delay from DOSTR/DOSTR (WR MCR) to Output 

ts1M Delay to Set Interrupt from MODEM Input 
tRtM Delay to Reset Interrupt from 5'i"sffl/OISTR 

(RO MSRl 
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Units 
ns 
ns 

ns 

ns 

ns 

ns 

ns 
ns 
ns 
ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Max. 

216-1 

250 typ 
250 typ 

.. 

•· 

· 2 typ 

2 typ 
1 typ 

--

1 typ 

16 typ 

2~ typ 
.. 
" 

, typ 

8 typ 

. 1 typ 

-
·1 typ 
1 typ 
1 typ 

Test Conditions 

: 

Units 

ns 

.. ns 
ns . . .. 

--: ns 

-l 
. . . :. -

.. 

... .. 

Test 
Conditions 

.. -

-

.. 
,. 

100pF Load 
100pF Load 
100pF Load 
100pF Load 

. : . -.. -- .. :;..-· .;'. -·-: 
-- -:.- j;.: .-:_-~;·\-

µs -,~'..· . . :, 

... µs 100pF Load 
· ·µs iOOpF Load 

-
-
µs 

BAUDOUT 
Cycles 

BAUOOUT 
Cycles 

µS 
BAUDOUT 

Cycles 
µS 

µs 
µs 

llS 

·- ..: .... ·· 

100pF Load 

. . .. --.. 

100pF Load 

100~F Load 
100pF Load 
100pF Load 



EXTERNAL 
CLOCK 

OPTIONAL 
CLOCK 
OUTPUT 

ORIVER 

OPTIONAi. 
OR1V:R 

Vee INSUSO 

OSCCL.OCK TO 
8AUO G:S 
LOGIC 

XTAl.2..._ ________ ..-J 

r.-, Mi• u .... 
tXM 100 Ill 

rn 115 .. 

EXTERNAL CLOCK INPUT (3.1 MHz MAX.) 

. XTAL1 

~YSTAL 

Vee IHSUSO 

OSC CLOCK TO 
iAUO GEN 

~ L.OG&C 
XTAl.2._ ________ __. 

CRYSTAL Cs 
l.lMIU IMn 

TYPICAL CRYSTAL OSCILLATOR NETWORK 
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CSOUT 

00S TR/OOSTA 

001S 

REAO CYCLE TIMING 

~t.-.s-4 f,-, ..... 
Ao,,_,~~:~ -- ....... x VALIO x,-------------

1 l- 1css-i 
x---- _ _.,J 

CSOUT 

t---'csc •I , 
~i-----~-1ooc,-oo-0-=--=-•:1:•-=.-=.-,-oow-~--_,,-l_-:_-_w~-wc-~-------1 

l5CffllooSTR __________ x ____ x~ ____ ;::=========~-ACTI-VE-
1 OR · 

OtSTR/01STA ------------------------;~ * ACTIVE 

--------------------.H>-----· . 
OATA ~10s+ 1011~ 

Oo-()r ---------------(( VALIOOATA )--

WRITE CYCLE TIMING 
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XTAL.1 

9AU0 OUT 
(-;-11 

--I 1--1 SMO 

--I !-- 1 8L.O 

iAUOOUt 
(+2) 

---1 1LW ~ 
--{ I- t 8LO ~ I- 1 eHO ---l 

9AU0OUT 
. 1-+ 31 

--41- 111.0~ ~ 1 eMo 

5AU00UT --, 
1 

I fl 
I• N. N )3) ! _ 

ACLK 

i.-------111MW•{"·2>XT.t.L1 CYCt.ES 

I -------io-----1 
1-l --•---- ... •-II I LW • 2 XT.t.1.1 CYCLES 

BAUOOUT TIMING 

~ 
i,---------eCLK~ -I ________________ ---1_~1--tsco 

SAMPUCLK u-

SIN tAECEIVEA \ ST~l'IT ~.t.T.t.BITS(Soll 
INPUT O.t.T.t.) ~ 

STAIIT 

I I iS-

~OISTA 1 

(AE,1,0 Al!C OATA 
BUFF:A) 

~ I;:: I $INT 

______ :::J '.J= 
Nolff: 
'5" wr,te Cycte Tim,r19 
15" AHd Cycle T,m,n9 

RECEIVER TIMING 
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SERIAL OUT 
(SOUTl 

INTERillUPT (THREJ 

i5?5mJOOSTR' 
(WR THR) 

oiSTR,01sTI1• 
CROIIFII) 

Not••: 
'5" Write Cycle Ti,nir,g 
'5" IIHCI Cycle T,rn,ng 

Nolff: 

OOSTlltOOSTR• 
(WR MCill) 

m.~. 
ou'Ti.ouTI 

INTFI 

~/OISTFI' 
(fl0 MSl'I) 

lU 

· 5" Wttle Cyete Timing 
'5" AeaCI Cyc1e Timing 

~TAR_.Y _______ _ 

155~ · t571, 

TRANSMITTER TIMING 

I 
J \ 

MODEM CONTROLS TIMING 
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