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General Description

The INSB250 is a programmable Asynchronous Com-
munications Element (ACE) chip contained in a standard
40-pin dual-in-line package. The chip, which is fabricsted
using N-channel silicon gate technology, functions as a
serial data input/output interface in a mictocompulter
system. The functional configuration of the INS8250 is
programmed by the system software via a TRI.STATE®
8-bit bidirectional data bus.

\\B

The INS8250 performs serial-to-parallel conversion on
data characters received from a peripheral device or a
MODEM, and paraliel-to-serial conversion on dota
characters 1cceived from the CPU. The CPU can read the
complete status of the INSB250 at any time during the
functional  operation.  Status  information reported
includes the type and condition of the transfer operations
being performad by the ING8250, as well as any erior

conditions (patity, nyerrun, fiaming, or break interrupt),

In addition to providing control of asynchronous data
communications, the INSS250 includes a programmable
Baud Genciator that is capable of dividing the timing
reference clock input by divisors of 1 to (216-1), and
producing a 16x clock for driving the internal transmitter
logic. Provisions are also included to use this 16x clock
to arive the receiver logic, Also included in the INS8250
is acomplete MODCEM-control capability, and a processor-
interrupt system that may be software 1ailored 1o the
uvser’s cequirements 1o minimize the cormputing tirne
required to handle the communications link.

Fealures

® Designed to be Easily Interfaced 1o Most Popular
Micioprocessors.

Preliminary
May 1980

Asynchronous Communications Element

Adds or Deletes Standard Asynchronous Communica-
tion Bits (Start, Stop, and Parity) 1o or from Serial
Data Stream

Full Double Buffering Eliminates Need for Precise
Synchronization

Independently Controlled Transmit, Receive, Line

Status, and Data Set Interiupts

Programmable Baud Rate Generator Allows Division
of Any Input Clock by 110 (216 - 1) and Generates
the Internal 16x Clcck

Independent Receiver Clock Input

MODEM Control Functions (CTS, RTS, DSR, DTR,
RI, and Carricr Detect)

Fully Programmable Serial-Interface. Characteristics

-~ 5.,6-,7-, or B-Oit Characters

— Even, OJd, or No-Purity Bit Generation snd Detection
— 1+, 1%, or 2:S10p Bit Generation

—~. Boud Hotu Generation (DC to 56k Baud)

False Start Bit Detection
Complete Status Reporting Capabilities

TRI-STATE TTL Drive Capabiiitics for Bidirectional
Data Bus and Control Bus

Line Break Generation and Detection
Internal Diagnostic Capabil{ivlics

~ Loopback Controls for Communications Link Fault
frolation

— Breok, Parity, Overrun, Framing Ecror Simulation
Full Prioritized Interrupt System Controls
Single 45-Volt Power Supply

MICROBUS™* Compatible

INS8250-B MICROBUS Configuration
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INS8250-B Block Diagram

INTERNAL

DAIA BUS
(1.1 DATA 4 RECLIVER | neceven | oo
0;-0 4‘*—5 sus ‘v‘> BUlTER SIN
B Tl osukrtR g y PLGISTER | ACGISTER
) =1 ntcovin
G contho i Bl ke
14
REGISTER .
- r—
[
Ao e DIVISOR
ay =1 LAYCH(LS) -
s & BAUD
L} FAUDOOY
1 A GENERATOR
: O1YISOR
eso —N LATCH (MS)
T
e — e
£
SRR
Ay — 3 P g RUTV L IT
M| contno 4 \ Lint TIMING
st =2 Chere bl satus a
oist 51D A HEGISTLR cenTROL
[T T
DOSIA —{e
bDSTﬁu—a—]—'o—
0015 —eri—
SQUT ~g-—m——{ TRAGMITER L e
(‘ :__l_[lj -——--) HOLNING ﬂ sofl b Ul sout
. . :1::1 ‘nn’ MEGSTUR ALCISTER
e
MODEM - 73
oty |  CONIROL 4 (i3
RECISTER 3
pe—t OTR
¥ODIM B
POWER_[( e sy coxtaoL [T O
surrty 2 gup — weoic | ish
{ siarus |4 R
N (34
REGIS! LR m:»:Tun
ouT?
4 5 "‘""""” y] inrennuer 0
- v nu.lsuu Y1 coxinot Low- inTnet
MOTE: APPLICARLE PINOUT HUMBERS ARE L06IC
INCLUDED WITHIN FARTN HESES. i
P ITEFRUPT l
' REGISTER

internal circuits.
In the following descri
logic 1 (+2.4 volts nomi

INPUT SIGNALS

and the CFU.

Data Input Strobe (DISTR,

When DISTR is high or DISTR is low while the chip is

selected, allows the CPU to read status information or

data from a selected register of the INS8250.
. NOTE

NOTE

ptions,

nal).

INS8250-B Functional Pin Description

The following describes the function of all INS8250
input/output pins. Some of these descriptions reference

a low represents a
logic 0 (0 volt nominal) and a high represents a

Chip Select (CSO, CS1, Cs2), Pins 12- 14: When CS0 and
CS1 are high and CS2 is low, the chip is selected. Chip
sclection is complete when the decoded chip sclect signal
is latched with an active (low) Address Strobe (ADS)
input. This enables communication between the INS8250

DISTR), Pins 22 and 21:

Only an active DISTR or DISTR input is required
to transfer data from the INSB250 during a read
operation. Therefore, tie either the DISTR input

permarcntly low or the DISTR input permanently
high, if not used.

Data Output Strobe (DOSTR, DOSTI?), Pins 19 and
When DOSTR is high or DOSTR 1s low while the ct
selected, allows the CPU 1o write data or control w

into a sclected register of the INS8250.

Only an active DOSTR or DO5S STR input is requirg

18:
ipis
ords

1o transfer data to the INS8250 during a write
operation. Thercfore, tie cither the DOSTR input

permanently low or the DOS'] TR input permanent
high, if not used.

Address Strobe (ADS), Pin 25:  When  low,
latching for the ng_]isler Select (AD, A1, A2) and

Select (CSO, CS1, CS2) signals.
NOTE

provides
Chip

An active ADS input is required when the Register
Select (A0, A1, A2) signals are not stable for the

duration of a read or write operation.
required, tie the ADS input permanently low.

Register Select (A0, A1, A2), Pins 26 - 28: These
inputs are used during a read or ‘write operation to
an INS8250 register to read from or write int
indicated in the table below. Note that the state ©
Divisor Latch Access Bit (DLAB), which is the
cignificant bit of the Line Control Register, affeqt
selection of certain INS8250 registers. The DLAB
be sct high by the system software to access the|
Generator Divisor Latches.

If not

three
select

o 3s
f the
most
s the
must

Baud
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DLAB | Azx| Ay Ag Register
I N | L I e R
o 0 0 1 Interrupt Cnable
X 0 [11 ] 0| Interrupt Identification (read only)
X [s] 1 1 Line Control
x 1 0 0 MODEM Control
X 1 0 1 Line Status
X 1 1 0 MODEM Status
X 1 1 1 None
1 0 [0 | 0| Divisor Latch (least significant byte)
1 0OjJo] 1 Divisor 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 INS8250. Also, the state of various output signals
(SOUT, INTRPT, OUT 1, OUT 2, RTS, DTR) are affec-
ted 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 signalisa MODEM
contral 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 whethier 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 generated if

the MODEM Status Intercupt is enabled. N

Data Sct Ready (D—E‘I—(), Pin 37: When low, indicates that
the MODEM or data set 15 ready to establish the com-
munications link and transfer data with the INS8250.
The DSR signal is a MODEM-contiol function input
whose condition can be tested by the CPU by reading bit
5 (DSR) of the MODEM Status Register, Bit 1 (DDSR)
of the MODEM Status Register indicates whether the
DSR input has changed state since the previous reading
of the MODEM Status Register.

NOTE
Whenever tlie DSR bit of the MODEM Status
Register changes state, an interrupt is generated if
the MODEM Status Interrupt is 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 signal is a MODEM-
control function input vshose condition 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 Status
Register changes state, an interrupt is generated if
the MODEM Status Interrupt is enabled.

(TERI) of the MODEM Status Register indicates wheth

Ring Indicator (R1), Pin 39: When low, indicates that
telephone ringing signal has been received by the MODE
or data set. The R signal is a MODEM-control functid
input whose condition can be tested by the CPU b
reading bit 6 (R1) of the MODEM Status Register. Bit

® 2 N< D = o

the Rl input has changed from a low to a high state sind
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 the MODEM Status Interrupt is enabled.

Ve, Pin 40: +5.volt supply.
Vss, Pin 20: Ground (0-volt) reference.
OUTPUT SIGNALS

Data Terminal Ready (—D'l_'n), Pin 33: When low, inform
the MODEM or data set that the INS8250 is ready t
communicate. The DTR output signal can be set to a
active low by programming bit 0 (DTR) of the MODEM

Control Register to a high level, The DTR signal is se
high upon a Master Reset operation.

- =2 0 &

Request-to Send (RTS), Pin 32: When low, informs the
MODEM or data set that the INSB250 is ready 10 trans-
mit data. The RTS output signal can be set to an activ
low Ly programming bit 1 (RTS) of the MODEM Contro
Register. The RS signal is set high upon a Master Rese
operation,

Output 1 (OUT 1), Pin 34: User-designated output tha
can be set 1o an active low by programming bit 2 (_()UT 1
of thc MODEM Control Register to a high level. The

OUT 1 signal is set high upon a Master Resct opceration

Output 2 (OUT 2), Pin 31: Usee-designated output_tha
can be set to 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 Resct operation

Chip Select Out (CSOUT), Pin 24: When high, indicateg
that the chip has been selected by active CS0, 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 INS8250. A high-leve
DDIS output can be used 1o disable an external trans-
ceiver {if used between the CPU and INS8250 on the
D7-Dg Data Bus) at all times, except when the CPU is
reading data.

Baud Out (BAUDOUT), Pin 15: 16x clock signal for the|

transmitter section of the INS8250. The clock rate is|
equal 1o the main reference oscillator frequency 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 high whenever any
one of the following interrupt types has an active high
condition and, is enabled via the 1ER: Receiver Error
Flag; Received Data Ava‘lable; Transmitter Holding
Register Empty; and MODEM Status. The INTRPT
signal is reset low upon the appropriate interrupt service
or a Master Reset operation.
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Serial Qutput ISOUT), 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 bpon a Master Reset operation.

INPUT/QUTPUT SIGNALS

Pata (D7~ Do) Bus, Pins 1-8: This bus comprises cight
TRISTATE input/output lines. The bus provides bidirec-
tional communications between the INS8250 and the
CPU. Data, control words, and status information are

transferred via the D7 - Do Data Bus.

External Clock Input/Output (XTAL 1, XTAL2), Pins
16 ond 17: These two pins connect the main timing

reference (crystal or signal clock) to the INS8250.

Table 1. ACE Reset Functions

Pin Configuration

Dp—j

Dy —
D7~
03—
04—
05—
05—
0)—4
RCLK —4
SIN—1
S0UT —
€S0~~~
51—
€82 —
VAUBOUT —
XTALY —
XTAL2 —-
BO3TR —
DOSTR ~—
Vs =i

1 U 40 }—vee
2 39 f—Ti

b] 3% |—FR13b
4 3 p—0Sh
$ 36 p—(TS

6 3 f—MR

1 M 00T
s 3 —DI1R
’ 32 |—ATs
10 INSB250-B 31 p—0UT2
1" 30— INTRPT
17 29 f—nc

k] 2 —Ap

" N p—nay

15 26—~

15 25 |—ADS
o 24 f—csouT
" 23 }—np0IS
19 22 f—0ISTR
20 21 p—DisTR

Register/Signal

Reset Control

Reset State

Interrupt Enable Register

Master Reset

All Bits Low
(0 - 3 forced and 4 - 7 permane

=3

n

)

Interrupt Identification Register

Master Reset

Bit 0 is High, Bits 1 and 2 Lo
Bits 3 - 7 are Permanently Lo

R

Line Control Register

Master Reset

All Bits Low

MODEM Control Register

Master Reset
LY

All Bits Low

Line Status Register

Master Reset

All Bits Low,
Except Bits 5 & 6 are High

MODEM Status Register

Master Reset

Bits 0 - 3 Low
Bits 4 - 7 — Input Signal

SoOuUT Master Reset High

INTRPT (RCVR Crrs) Read LSR/MR Low
INTRPT (RCVR Data Ready) Read RBR/MR Low
INTRPT (THRE) Read IHR/Write THR/MR Low
INTRPT (Modem Status Changes) Read MSR/MR Low
ouT 2 Master Resct High

RTS Master Reset High

DTR Master Reset ' High

ouT 1 Master Reset High

10¢
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INS8250-B Accessible Registers

The system programmer may access or control any of
the INS8250 registers summarized in table 2 via the
CPU. These registers are used to control INS8250
operations and {o transmit and receive data.

INS8250 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 contents of the
Line Control Register for inspection. This feature
simplifies system programming and eliminates the need
for scparate storage in system memory of the line
characteristics. The contents of the Line Control Register
are indicated in table 2 and are described below.

Table 2. Summary of INS8250-D Accessible Registers

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

Bit 1 Bit0 Word Length
0 0 5 Bits
V] 1 6 Bits
1 0 7 Bits
1 1 8 Bits

Bit 2: This bit specifics the number of Stop bits in each
transmitted or received scrial character. If bit 2 is a
logic 0, 1 Stop bit is generated or checked in the trans-
mit or receive data, respectively. If bit 2 is a logic 1
when a 5-bit word length is selected via bits 0 and 1, 1%
Stop bits are gencrated 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 gencrated or checked.

- Register Address
ODLAB =0 ) 1DLAB =0 2 3 4 5 - 6 ODLAB=1 [ 1DLAB =1
Receiver Tronsmitter Interrupt 2 . L.
Buffer Holding Interrupt Identification Line MODEM Line MODEM Divisor Divisor
. g Enable i Control Control Status Status Latch Latch
Register Register Register Register Regist Regist Regi Reoi
Bit No. | (Read Only) | (Write Only) 9 (Read Only) SRIREEE egister eqister Sstern iLs) (Ms)
RBR THR ICK IR LCR MCR LSR MSR oLt oLM
Enable
Received gy Data
0" il Word Length " Celta Clear
0 Daa Bit0® | Data B0 Da1a Interrupt | Select g | T&'™Minal | Data Ready | 7 T o B0 Bit 8
: Available [ b i (WLSO0) feady o) {DCTS)
Interrupt 9 (OTR)
(ERBFI)
Erable
Transmutter
Holding Interrupt Word Length | Request to Overrun Dena Data
) Data Bit 1 Data Bit 1 Register 10 Select Bit 1 Send Enor Set Ready Bty Bit 9
Empty Bit (0) (WLS1) (RTS) (OR) (DDSR)
Interrupt \
(ETHEN
Enable
g Trailing
: '“Lc:::" Interrupt Number of Parity Edge
2 Data Bit 2 Data Bit 2 Status 1D Stop Bits Out 1 Error Ring B2 B8 10
Int Bit (1) (s18) — (PE) Indicator
errupt (TERI)
(ELSY
Enavle RD"Y'
; MODEM Parity Framing °L‘.°"’
3 | DataBit3 | DataBn3 Status 0 Enable Out 2 Error Sioncl B3 Bit 11
Intecrupt (PEN) (FE) $98
(EDSSI) : Detecr
- (DRLSD)
pven Break Clear to
4 Dsta Bit4 | DataBitd 0 0 . Loop Interrupt Send Bitd Bit 12
. . Select (81) (CTs)
(EPS)
Transmutter
Stick Holding Dsielll
- ¢ .
13 Data Bit 5 Data Bit 5 0 0 Parity 0 f}cq«uu Ready B s Bit 13
B mpty SH)
(THRE) 103
Transmitter
Set Shift Ring
6 Data Bit 6 Data Bit 6 0 0 B € /] Register Indicator Bit 6 Bit 14
reak
Empry (R1)
(TSRE)
Duvisor Received
Latch Line
7 Data Bit 7 Dawa Bit 7 0 0 Access (/] (1] Signal Bit? Bit 15
R Ent Detect
{DLAB) (RLSD)

° Bit 0 is the least significant bit. It is the first bit serially transmitted or m-:uved.
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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 scrial data. (The Parity bitis used to
produce an even or odd number of 1s when the data
wotd 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 bit 3 is a logic 1 and bit 4 is a
logic 1, an even number of bits is transinitted 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 transmitted
and then detected by the receiver as a logic 0 if bit4 is a
logic 1 or as a logic 1 if bit 4 is a logic 0.

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
Spacing (logic 0) state and remains there regardless of
other transmitter activity. The set break is disabled by
setting bit 6 1o a logic 0. This feature enables the CPU
to alert a terminal in a computer communications
system.

Bit 7: This Lit 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 Buffer, the Transmittey Holding Register, or
the Interrupt Enable Register. - !

INS8250 PROGRAMMABLE BAUD RATE
GENERATOR

The INS8250 contains a programmable Baud Rate
Generator that is capable of taking any clock input (DC
10 3.1 MHiz) and dividing it by any divisor from 1 10
(216 - 1). The output frequency of the Baud Generator
is 16x the Baud rate [divisor # = (frequency input) +
(baud rate x 1G)). 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 Generator. Upon loading
either of the Divisor Latches, a 16-bit Baud counter is

Yable 3. Buud Rates Using 1.8432 Mi4z Crystal

Desired Divitor Used Percent Ertor
Baud to Generate Difference Between
Rate 16x Clock Desired & Actual

50 2301 -

75 1536 -
110 1047 0.026
134.5 857 0.058
150 768 -
300 384 -
600 192 -

1200 96 -
1800 64 -
2000 58 0.69
2400 48 -
3600 32 -
4800 24 -
7200 16 -’
9600 12 -

19200 6 -
38400 3 -
56000 2 2.86

NOTE: 1.8432 Miiz is the standard 2080'(requency divided by 10.

immediately loaded. This prevents long counts on initial
load.
Tables 3 and 4 illustrate the use of the Baud Rate
Generator with crystal frequencies of 1.8432 MHz
and 3.072 Mliz respectively. For baud rates of 38400
and below the error obtained is minimal. The accuracy
of the desired baud rate is dependent on the crystal

{frequency chosen.
HECSV SISt NOTE

The maximum operating frequency of the Baud
Generator is 3.1 MHz. However, when using divisors
of 3 and below, the maximum frequency is equal
1o 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.

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.! ¢ Y

Bit 0: This bit is the receiver Data Ready (DR) indicator.
Bit O is set to a logic 1 whenever a complete incoming
character has been received and transferred into the
Receiver Buifer Register. Bit 0 may be reset ta a logic 0
either by the CPU reading the duta in the Receiver
Butfer Register or by writing a logic 0 into it from the
CcPU.

Bit 1: This bit is the Overrun Error (OE) indicator. Bit 1
indicates that data in the Receiver Butfer 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 contents of the Line
Status Register.

Bit 2: This bit is the Parity Error (PE) indicator. Bit 2
indicates that the received data character docs not have
the correct even or odd parity, as selected by the even-
parity-select bit. The PL bit is set to a logic 1 upon
detection of a parity error and is reset to a logic 0 when-
ever the CPU recads the contents of the Line Status
Register.

Table 4. Baud Rates Using 3.072 MHz Crystal

Desired Divisor Used Percent Error
Baud to Gencrate | Difference Between
Rate 16x Clock Desired & Actual

50 3840 -

75 2560 -
110 1745 0.026
1345 1428 0.034
150 1280 =
300 640 - -
600 320 -

1200 160 -
1800 107 v 0312
2000 96 —
2400 80 e
3600 53 0.628
5 4800 40 =
7200 27 1.23
9600 20 =
19200 10 -
38400 5 -

7
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Ce-w,

Bit 3: This bit is the Framing Error (FL) indicator. Bit 3
indicates that the received character did not have a valid
Stop bit. Bit 3 is set 10 a logic 1 whenever the Stop bit
following the last data bit or parity bit is detected as a
zero bit (Spacing level). 5

Bit 4: This bit is the Break Interrupt (BI) indicator. Bit 4
is sct 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 whenever

any of the corresponding conditions are detected.

Bit5: This bit is the Transmitter Holding Register
Empty (THRE) indicator. Bit & indicates that the
INSB250 is ready to accept a new character for trans-
mission. In addition, this bit causes the INS8250 to
issue an interrupt 1o 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 Holding Register into the Transmitter
Shift Register. The bit as reset to logic 0 concurrently
with the loading of the Transmitter Holding Register
by the CPU.

Bit 6: This Lit 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 Holding
'chisler to the Transmitter Shift Register. Bit 6 is a
read-only bit.

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

INTERRUPT IDENTIFICATION REGISTER

The INS8250 has an on-chip interrupt capability that
allows for complete flexibility in interfacing to all the
popular microprocessors presently available. In order to
provide minimum software overhead during data charac-
ter wransfers, the INSB250 prioritizes interrupts into
four levels. The four levels of interrupt conditions are as
follows: Receiver Line Status (priority 1); Received
Data Ready (priority 2); Transmitter Holding Reaqister

Empty (priority 3); and MODEM Status (priority 4).

Information indicating that a prioritized interrupt is
pending and the type of that interrupt are stored in
the Interrupt Identification Register (refer to table 5).
The Interrupt Identification Register - (1IR), when
addressed during chip-select time. freezes the highest
priority interrupt pending and no other interrupts 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 cither a hardwired priori-
tized or polled environment to indicate whether an
interrupt is pending. When bit 0 is a logic 0, an interrupt
is pending and the IR contents may be used as a pointer
1o the appropriate interrupt service 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 lIR are used 1o
identify the highest priority interrupt pending as

indicated in table 5.

Bits 3 through 7: These five bits of the IIR are always

logic 0.

Teble 5. Interrupt Control Functions

Interrupt Identification .
Register In\(errupt Set and Reset Functions
. . E Priority Intertupt Interrupt Interrupt
Bit 2 Bit 1 Bit g Level Type Source Resct Control
0 0 1 - None None -
Overrun Error
or
et Receiver Parity Error Reading the
1 1 o Highest Line Status or Linc Status Register
Framing Error
or
Break Interrupt
Received Receiver Reading the
1 0 0 Second Data Available Data Available Receiver Buffer Register
Reading the
IR Register
Transmitter Transmitter (if source of interrupt)
0 1 0 Third Holding Register Holding Register or
Empty Empty Writing into the
Transmitter Holding
Register
Clear to Send
or
[
1 MODEM Data "zlr Heady Reading the
0 0 ! 0 : Fourth Status Ring Indicator MOgEM Status
o egister
Received Line
Signal Detect
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INTERRUPT ENABLE REGISTER

This 8-bit register enables the four types of interrupts of
the INS8250 to separately active the chip Interrupt
(INTRPT) output signal. It is possible to totally disable
the intertupt system by resetting bits 0 through 3 of the
Interrupt Enable Register. Similatly, by setting the
appropriate bits of this register 1o a logic 1, selected
interrupts can be enabled. Disabling 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 setting of the Line Status and MODEM
Status Reqgisters. 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 1: This bit enables the Transmitter Holding Register
Empty Interrupt when set to logic 1.

Bit 2: This bit enables the Receiver Line Status Interrupt
when set to logic 1.

Bit 3: This bit enables the MODCM Status Interrupt
when set 1o logic 1.

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

MODEM CONTROL REGISTER

This 8-bit register controls the intecface with the MODEM
or data set (or a peripheral device emul';nmg aMODEM).
The contents of the MODEM Control 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 10 a logic 1, the DTR output is
forced to a logic 0. When bit 0 is reset to a logic 0, the
DTR output is forced 1o a logic 1.

NOTE
The DTR oulput of the INS8250 may be applied
10 an EIA inverting line driver (such as the DS1488)
to obtain the proper polarity input at the succeed-
ing MODEM or data set.

Bit 1: This bit controls the Request to Send (RTS)

output. Bit 1 affects the RTS output in a manner identi-
cal 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 lor bit 0. o

Bit 3: This bit controls the Output 2 (OUT 2) signal,
whig_h_igin auxiliary user-designated output. Bit3 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 diagnostic
testing of the INS8250. 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 Trans-
mitter Shift Register is “looped back’’ into the Receiver
Shift Register input; the four MODEM Control inputs
(CTS, DSR, RLSD, and i) are disconnected: and the
four MODEM Control outputs (OTR, RTS, OUT 1, and
OUT2) are inlemall;’ connected to the four MODEM
Control inputs. In the diagnostic mode, data that is

transmitted is immediately received. This feature allows
the processor to verify the transmit- and receive-data
paths of the INS8250.

In the diagnostic’ mode, the receiver and transmitte
interrupts are fully operational. The MODEM Contro
Interrupts are also operational but the interrupts’ sourcey
are now the lower four bits of the MODEM Contro
Register instead of the four MODEM Control inputs
The interrupts are still controlled by the Interrupy
Enable Register.

The INS8250 interrupt system can be tested by writing
into the lower six bits of the Line Status Register and
the lower four bits of the MODEM Status Register.
Sctting 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 INS8250 operation.
To return to normal operation, the registers must be|
reprogrammed for normal operation and then bit 4 of
the MODEM Control Register must be reset to logic 0.

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

MODEM STATUS REGISTER

This B8-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 Register provide change
information. These bits are set 1o 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 indicated
in table 2 and are described below.

Bit 0: This bit is the Delta Clear 1o Send (DCTS) indi-

cator, Bit 0 indicates that the CTS innut 10 the chip has
changed state since the last lime it was read by the CPU.

Bit 1: This bit is the Delta Data_.S_l.:t 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) indicatpr. Bit 3 indicates that the RLSD input
to the chip has changed state.
Co. ] NOTE
Whenever bit 0, 1, 2, or 3 is set 1o logic 1, a
MODEM Status interrupt is generated.

Bit 4: This bit is the complernlenl of the Clear to Send
(CTS) input. If bit 4 (loop) of the MCR is set to a 1,
this bit is equivalent to_RTS in the MCR.

Bit 5: This bit is the complement of the Data Set Ready
(DSR) input. If bit 4 of the MCR is set to a 1, this bit is
equivalent to DTR in the MCR.

Bit 6: This bit is the complement of the Ring Indicator
(RT) input. If bit 4 of the MCR is set to a 1, this bit is
equivalent to OUT 1 in the MCR.
Bit 7: This bit is the complement of the Received Line
Signal Detect (RL.SD) input. If bit 4 of the MCR is set 10
a 1, this bit is equivalent to OUT 2 of the MCR.




