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Amp) or equivalent listed below:

Connector Size Part Number (Amp)
9-pin D-shell (Male) 205865-1
9-pin D-shell (Female) 205866-1

15-pin D-shell (Male) 205867-1
15-pin D-shell (Female) 205868-1
25-pin D-shell (Male 205857-1
25-pin D-shell (Female) 205858-1
37-pin D-shell (Male) 205859-1
37-pin D-shell (Female) 2%860-1

. attached to a prototype card.

= A
g - g .
g E » . . .
. e . .
. .
. .
. .
.
H

————

wp

Component Side

— = §-272 Prototvne Card

rrototype Card Externa®nterface

If a connector is required for the card function, then you should
purchase one of the recommended connectors (manufactured by

The following example shows a 15-pin, D-shell, female connector
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I$M Asynchronous =~~~ @
Communications Adapter

The asynchronous communications adapter system control si.[,_ s
and voltage requirements are provided through a 2 by 31 position
card-edge tab. Two jumper modules are provided on the adapter.
One jumper module selects either RS-232C or current-loop
operation. The other jumper module selects one of two addresscs
for the adapter, sc two adapters may be used in one system.

The adapter is fully programmable and supports asynchronous
communications only. It will add and remove start bits, stop bits.
and parity bits. A programmable baud rate generator allow§ '
operation from 50 baud to 9600 baud. Five, six, seven or cight bit
characters with 1, 1-1/2, or 2 stop bits are supported. A fully
prioritized interTupt svstem controls transmit, receive, error. line
status and data set intcirupis. Diagnostic capahilities provide
loopback functions of transmit/receive and input/output signals.

The heart of the adapter is a INS8250 LSI chip or functional
equivalent. Features in addition to those listed above are:

‘o Fril doubl‘e buffering eliminates need for precise
synchionization.

@ Indepcndent receiver clock input.

® Modem controi functions: clear to send (CTS), request to
send (RTS), data set ready (DSR), qnla terminal rcady
(DTR), ring indicator (RI), and carrier detect.

@ False-start bit detection.

@ Line-break generation and detection.

All communications protocol is a function of the system

‘microcode and must be loaded before the adapter is operatior-!.

All pacing of the interface and control signal status must be

handled by the system software. The following figure is a block
diagram of the asynchronous communications adapter.
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Asynchronous Communications Adapter Block Diagram

Modes of Operation

The different modes of operation are selected by programming the
8250 asynchronous communications element, This is done by
selecting the I/O address (hex 3F8 to 3FF primary, and hex 2F8§
to 2FF secondary) and writing data out to the card. Address bits
A0, A1, and A2 select the different registers that define the modes
of operation. Also, the divisor latch access bit (bit 7) of the line
control register is used to select certain registers. '

Gonw- {in Hex)

Primary Alternate .

Adapter Adapter Register Selected DLAB State
3F8 2F8 TX Bulfer DLAB-0 (Write)
3F8 FB RX Buffer DLAB -0 (Read)
3rF8 2F8 Divisor Latch LSB DLAB=1
3F9 2F9 Divisor Latch MSB DLAB -1
3F9 2F9 Interrupt Enable Register
3FA 2FA Interrupt Identification Registers
3FB 2FB Line Control Register
3FC anrc Modem Control Register

C:.3FD . 2FD Line Status Register
3FE 2FE Modem Status Register

1/0 Decodes

Hex Address 3F8B to 3FF and 2FB 1o 2FF

A9| AB | A7| A6 | A5| A4 A3| A2 Al| AO| DLAB Register
vlwofrv v v [ x [ <l = . '
: 0Ojlo]o 0 Receive Buffer (read)
Transmit
Holding Reg. (write)
0|0] 1 0 Interrupt Enable
oj1]o0 x Interrupt ldentificatio
o111 x Line Control
1]1]0|0 x Modem Control
1o} x Line Status
T{1]10 x Modem Status
LI IRA B B ) None
0 o] 1 Divisor Latch (LSB)
00|11 1 Divisor Latch (MSB)

Note: Bit 8 will be logical 1 for the adapter designated as primary or a logical O
for the adapter designated as alternate (as defined by the address jumper
module on the adapter). )

A2, A1 and AQ bits are “don’t cares” and are used to select the different
register of the communications chip.

Address Bits. ;




Interrupts ® :
One interrupt line is provided to the system. This interrupt is

[RQ4 for a primary adapter or IRQ3 for an alternate adapter, and-

is positive active. To allow the communications card to send
interrupts to the system, bit 3 of the modem control register must
be set to | (high). At this point; any interrupts allowed by the
interrupt enable register will cause an interrupt, '

The data format will be as follows:

00 01 02 03 D4 05 08 07

bob 4 4 4 4

Tronsmll Start v ' Parity | Stop l—

Bata Marking | B0 Bit Bits

Data bit 0 is the first bit to be transmitted or received. The
adapter automatically inserts the start bit, the correct parity bit if
programmed to do so, and the stop bit (1, 1-1/2, or 2 depending
on the command in the line-control register). :

Interface Description

The communications adapter provides an EIA RS-232C-like
interface. One 25-pin D-shell, male type connector is provided to
attach various peripheral devices. In addition, a current loop

- interface is also located in this same connector. A jumper block is

provided to manually select either the voltage interface, or the
current loop interface.

The current loop interface is provided to attach certain printers
provided by IBM that use this particular type of interface.

Pin 18 + receive current loop data
Pin 25 — receive current loop return
Pin . 9 + transmit current loop return
Pin 11 — transmit current ioop data

1-776  Acvnchronnne Adantar

E '"l“ &
I Transmit Circuit 49.9 Ohm:
I —» Pin9

; 100 Ohrm : _
Tx Data Dk AAA— : » Pin 11

| Receive Circuit

‘ Pin

Pin 18 @—]

Rx Data

Pin 25 4—

Current Loop Interface i I ' st

. The voltage interface is a serial interface. It supports certain data

and control signals, as listed below.

Pin 2 Transmitted Data
. Pin 3 Received Data
Pin 4 Requestto Send:
Pin 5 . Clearto Send
‘Pin 6 Data Set Ready
Pin 7 Signal Ground
8 Carrier Detect

Pin 20 Data Terminal Ready
Pin 22  Ring Indicator; "

The adapter converts these signals to/from TTL levels to EIA
voltage levels. These signals are sampled or generated by the
communications control chip. These signals can then be sensed by
the system software to determine the state of the interface or

peripheral device.
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Voltage Interchange Informa.1

Interface
Interchange Voltage | Binary State | Signal Condition Control Function
Positive Voltage = Binary (0) = Spacing =0n
Negative Voltage = Binary (1) = Marking =0ff

Invalid Levels

+1BVAE o e e e e e = —
On Function
L B [ [ R ———— ‘. —
0 vde Invalid Levels
“IVHC e e e e e ==
Off Function
“IBVEE e e e - e = ——
Invalid Levels

The signal will be considered in the “marking” condition when the
voltage on the interchange circuit, measured at the interface point,
is more negative than —3 Vdc with respect to signal ground. The
signal will be considered in the “spacing’ condition when the
voltage is more positive than +3 Vdc with respect to signal
ground. The region between +3 Vdc and —3 Vdc is defined as the
transition region, and considered an invalid level. The voltage that
is more negativé than —15 Vdc or more positive than +15 Vde
will also be considered an invalid level.

During the transmission of data, the “marking” condition will be
used to denote the binary state “1’* and *“‘spacing” condition will
be used to denote the binary state “‘0.”

For interface control circuils,‘ the function is “on” when the
voltage is more positive than +3 Vdc with respect to signal ground
and is “off”" when the voltage is more negative than —3 Vdc with

respect to signal ground.

T Y A evwmaBrannue Adanter

‘\158250 Functional Pin Descri"on

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

Note: In the following descriptions, a low re i

F ( R presents a logical 0
(0 \{dc nominal) and a high represents a logical 1 (+2.4 Vgc
nominal). :

Input Signals

Chip Select (CS0, CS1, CS2), Pins 12-14: When CSO and
?Sl are high and CS2 is low, the chip is selected. Chip selection
is complete when the decoded chip select signal is latched with an
active (Iqw) ‘address strobe (ADS) input. This enables
communications between the INS8250 and the processor.

Data Input Strobe (DISTR, DISTR) Pins 22 and 21: W
- . - » : h
g!STR is hlgl‘tl or DdISTR is low while the chip is selected. allofvr;
e processor to read status information or data fi
register of the INS8250. atafrom a selected

Note: Only an active DISTR or DISTR input is requi

l d

transfer datg frqm the INS8250 during a reaé) npera:;:cl::lal.rc 9
Therefote, tie either the DISTR input permanently low or the

- DISTR input permanently high, if not used.

Data Output Strobe (DOSTR, DOSTR), Pi
(DS s » Pins 19 and
slf!c ctxhe?! DOSmTR is high or DOSTR is low while the chip is
allows the processor to write dat i
selected register of the INS8250. AP SO aos

Note: Only an active DOSTR or DOSTR input i i
put is required t
gan§{;r d;:a ;g (t)hSeTlg 58250 during a write operation. 9['}1':cfoore
e either the input permanently low or the D R inpu
permanently high, if not used. f RN Inpdt
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Address Strobe (ADS), Pin 25: Whe.w, provides latching
for the register select (AO, Al, A2) and chip select (CSO, CSl1,
CS2) signals. ‘ : o %

Note: An active ADS input is required when the Eegister select
(A0, Al, 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 (AO, Al, A2), Pins 26-28: These three inputs
are used during a read or write operation to select an INS8250
register to read from or write to 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 ;Ee control register, affects the
selection of certain INS8250 registers. The DLAB must be set
high by the system software to access the baud generator divisor

latches.

DLAB A2 Al AD Register

] 0 0 o Receiver Buffer (Read), Transmitter
Holding Register (Write)

(4] 4] 0 1 Interrupt Enable

X ] 1 0 Interrupt Identification (Read Only)

X ] 1 1 Line Control

X 1 0 0 Modem Control

x 1 | o 1 Line Status

X LIS 1 0 Modem Control Status -

X 1 | 1 None

1 0 ] (o] Divisor La;ch (Le-asl Signilic-am Bit)

1 0 o 1 Divisor Latch lMoSt Significant Bit)

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 affected by an active MR input. Refer to the

“ Asynchronous Communications Reset Functions” table.

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

o o . L3 cmiem B dmmbam

Input (SIN), Pin 10: Serial data input frome
communications link (peripheral device, modem, or set).

Clear to Send (CTS), Pin 36: The CTS signal is a modem
control function input whose condition can be tested by the
processor 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 moder

status register.

Note: Whenever the CTS bit of the modem status register
changes state, an interrupt is generated if the modem status
interrupt is enabled. ,

Data Set Ready (DSR), Pin 37: When low, indicates that the
modem or data set is ready to establish the communications

link and transfer data with the INS8250. The DSR signal is a
modem-control function input whose condition can be tested by
the processor 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 since the previous reading of the modem
status register. ' '

Note: Whenever the DSR bit of the modem status register
f:hanges 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 had been detected by the modem or
data set. The RLSD signal is a modem-control function input
whose condition can be tested by the processor by reading bit 7
(RLSD) of the modem status register. Bit 3 (DRLSD) of the
modem status register indicates whether the RLSD input has
cha.nged state since the previous reading of the modem status
register. . J

Note: Whenever the RLSD bit of the modem status register
f:ha.nges state, an interrupt is generated if the modem status
interrupt is enabled.
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Ring Indicator (RI), 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
conditon can be tested by the processor by reading bit 6 (RI) of
the modem status register. Bit 2 (TERI) of the modem status:
register indicates whether the R input has changed from a low to
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 the modem
status register interrupt is enabled. :

VCC, Pin 40: +5 Vdc supply. !
VSS, Pin 20: Ground (0 Vdc) reference.

Output Signals

Data Terminal Ready (DTR), Pin 33: When low, informs the
modem or data set that the INS8250 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 ﬂ TR 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 INS8250 is ready to transmit data. The RTS
output signal can be set to an active low byﬁggramming bit 1
(RTS) of the modem control register. The signal is set high
upon a master reset operation.

Output 1 (OUT 1), Pin 34: User-designated output that can be

set to 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: Uscrdesi@ated output that can be
set to an active low by programming bit 3 !OUT 2) of the modem
control register to a high jevel. The OUT 2 signal is set high upon

a master reset operation.

_the communications link (peripheral, modem, or data set). The

@ Sclect Out (CSOUT), Pin 24: When high. ingiiggtes that
the chip has been selected by active CSO0, CSI, and (.’ inputs.
No data transfer can be initiated until the CSOUT signal is a
logical 1.

privcr Disable (DDIS), Pin 23: Goes low whenever the
processor is reading data from the INS8250. A high-level DDIS
output can be used to disable an external transceiver (if used
between the processor and INS8250 on the D7-DO data bus) at
all times, except when the processor is reading data.

Baud Out (BAUDOUT), Pin 15: 16'x clock signal for the
transmitter section of the INS8250. The clock rate is equal to 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 typing 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 ¢ondition and is
enabled through the IER: receiver error flag, received data
available, transmitter holding register empty, or modem status.
The.INTRPT signal is reset low upon the appropriat? interrupt
service or a master reset operation.

Serial Output (SOUT), Pin 11: Composite serial data output 0

SOUT signal is set to the marking (logical 1) state upon a master
reset operation.

Input/Output Signals

Data Bus (D?-DO), Pins 1-8: This bus comprises eight tri-state
input/output lines. The bus provides bidirectional communications
between the INS8250 and the processor. Data, control words,
ﬁ status information are transferred through the D7-DO data

External Clock !npuLIOEtput (XTALI, XTAL2), Pins 16 and
l;!: These two pins connect the main timing reference (crysta! or
signal clock) to the INS8250.
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rrogramming Consider:‘ns

The INS8250 has a number of accessible registers. The system
programmer may access or control any of the INS8250 registers
through the processor. These registers are used to control
INS8250 operations and to transmit and receive data. A table
listing and description of the accessible registers follows.

Register/Signal Reset Control Raset State
Interrupt Enable Register Master Resat All Bits Low (0-3 Forced and
¢ 5 4.7 Permanent)
Interrupt Identification " Master Reset Bit 0 is High, Bits 1 and 2 Low
Register Bits 3-7 are Permanently Low
Line Control Register Mastar*asel All Bits Low
Modem Control Register Master Reset All Bits Low
Line Status Register Master Resat Except Bits 5 and 6 are High
Modem Status Register Master Reset Bits 0-3 Low
Bits 4-7 - Input Signal
Sout Master Reset High
INTRPT (RCVR Errors) ‘Read LSA/MR | Low
INTRPT (RCVR Data Ready) | Read RBR/MR | Low
INTRPT (RCVR Data Ready) | Read IR/ Low
. Write THR/MR
INTRPT (Modem Status - Read MSA/MR | Low
Changes)
out2 LT Master Reset High
RTS Master Reset High
DTR . ; Master Reset ' High
outt Master Resat High ‘

Asynchronous Communications Reset Functions.

1-234 Asynchronous Adapter

@:¢ Control Register

pecifies the format of the asynchronous
ge through the line-control register.
iti i trieve
addition to controlling the format, the programmer may re
{:e contents of the line-control register for inspection. This feature

simplifies system programming'and elimina_tes the need fm: s
separate storage in system memory of t[le l-me characteristics. [he
contents of the line-control register are indicated and describ

below. ‘ .
' ! re

The system programmer s
data communications exchan

gt 7 6 5
Word Length Select Bt 0 (WLSOY
Word Length Select Bit 1 (WLS1}
Number of Stop Bits (STB)

Parity Enable (PEN)

+ Even Parity Select (EPS)

- Stick Parity

# Sel Break
» Divisor Latch Access Bit (DLAB)

TTE

Line-Control Register (LCR)

These two bits specify the number of bits in each

. l: .
Bits 0 and 1 character. The encoding of bits 0

transmitted or received seria
and 1 is as follows:

Bit1 Bit 0 Word Length
] 0 5 Bits
0 1 6 Bits
1 0 7 Bits
1 1 B Bits
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8 e . se s "i‘h"' oaic 0, ' 50 contains a programmable baud rate l”!n_)r_lhaf
o Ot o a sesaiiad farial chirscier whee oyt ia.ca;?bi‘if taking the clock input (1.8432 MHz) and dividing it

munw«mumm«m.m
Mﬂahdy.ﬂ&!hbﬁcdlvhull‘bhwdknﬂhh . b,m,diyi;orfmlto(z"—l).The?u-lput frequency of the
selected 0 and 1, 1-1/2 stop bits are generated or baud generator is 16 x the baud rate [divisor # = (frequency
checked. I bit 2 is logical | when either a 6-, 7-, or 8-bit word . input)/(baud rate x 16)]. Two 8-bit :atc:es stort: g;eld“:;sgrd:‘rian .
] two bits are ated or checked. 16-bit binary format. These divisor latches mus oade n
Selocied, e i e iniliallizatiol;)y in order to ensure desired operation of the baud r~

Bit 3:  This bit is the parity enable bit. When bit 3 is a logical 1, generator. Upon loading either of the divisor latches, a 16-bit
4 parily bit is generated (transmit data) or checked (receive data) | baud counter is immediately loaded. This prevents long counts on

between the last data word bit and stop bit of the serial data. (The . initial load.

parity bit is used to produce an even or odd number of 1’s when :

the data word bits and the panty bit are summed.) | | | ron Adoress FEOLAB =T, s |

Bit 4:  This bit is the even parity gelect bit. When bit 3isa Bw 7 ‘6 5 4 3 2-1 o -
logical | and bit 4 is a logical 0, aft odd number of logical 1’s is . | Bii0
transmitted or checked in the data word bits and parity bit. When , Bt 1
bit 3 is a logical 1 and bit 4 is a logical 1, an even number of bits - i 2
is transmitted or checked. = - Hii4
Bit 5:  This bit is the stick parity bit. When bit 3 is a logical 1 . il
and bit 5 is a logical 1, the parity bit is transmitted and then | =
detected by the receiver as a logical 0 if bit 4 is a logical I,orasa ) - 87

logical | if bit 4 is a logical 0.

Bit 6: This bit is the set break control bit. When bit 6 is a logical Divisor Latch Least Significant Bit (DLL)
1, the serial output (SOUT) is forced to the spacing (logical 0)

state and remains there regardless of other transmitter activity,

The set break is disabled by setting bit 6 to a logical 0. This

feature enables the processor to alert a terminal in a computer

communications system.

Bit 7: 'This bit s the divisor latch access bit (DLAB). It must be
set high (logical 1) to access the divisor latches of the baud rate
generator during a read or write operation. It must be set low
(logical 0) to access the receiver buffer, the transmitter holding
register, or the interrupt enable register.
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Hex Address JF9 DLAB = t .
Bit 7 8 5 1 0

| L_.a:,,

—» Bit 10
+ Bit 11
= Bit 12
= Bit 13
+ Bit 14
= Bit 15

r——— b

| [—

Bmmm N

Divisor Latch Most Significant Bit (DlTl)

The following figure illustrates the use of the baud rate generator
with a frequency of 1.8432 MHz. For baud rates of 9600 and
below, the error obtained is minimal. -

Note: The maximum operating frequency of the baud generator
is 3.1 MHz. In no case should the data rate be greater than 9600

e Status Register E

i it regi i i i he processor
This 8-bit register provides status information on {
‘co::cerning tl?e data transfer. The contents of the line status
register are indicated and described below:

Hex Address 3FD . -
Bit 7 .} ‘5 4 3

1.0,

I l—. Data Ready (DR)
Overrun Error (OR)

Parity Error (PE)
» Framing Error (FE)
# Break Interrupt (B)
—= Transmitter Holding
Register Empty
(THRE)
+ Tx Shift Register
» Empty (TSRE)
> =0

~

baud. '

Desired Divisor Used Percent Error
Baud to Generate Differance Between
Rate 16x Clock Desired and Actusl
(Decimal) (Hex)
50 2304 900 -,
75 1538 600 —
110 1047 417 0026
1345 857 359 0.058
150 768 300 —
300 384 180 o]
600 192 oco —_—
1200 96 060 -
4800 64 040 —
2000 58 03A 0.69
2400 48 030 -
3600 32 020 ° —
4800 24 018 — L
7200 010 -
9600 (12 l, 00C -

Baud Rate at 1.843 MHz -

— 1238 Asynchronous Adanter

Line Status Register (LSR)

-

Bit 0: This bit is the receiver data ready (D.R) indicator. Bt s
set to a logical 1 whenever a complete incoming characte_r has
been received and transferred into the receiver buffer register. Bit
0 may be reset to a logical 0 either by the processor (eadmg lhc_
data in the receiver bufTer register or by writing a logical 0 into it

from the processor. .

Bit 1: This bit is the overrun error (OE) indicator. Bit |
indicates that data in the receiver bufTer register was not read by
the processor before the next character was transfer_red into the
receiver buffer register, thereby destroying the previous character.
The OE indicator is reset whenever the processor 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 does not have the correct even or
odd parity, as selected by the even parity-select bit. The PE bit is
set to a logical 1 upon detection of a parity error and is resel 2
logical 0 whenever the processor reads the contents of the line

status register.
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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 J is set to a logical | whenever the stop bit lollowing the last
data bit or parity is detected as a zero bit (spacing level).

Bit 4: This bit is the break interrupt (BI) indicator. Bit 4 is set to
a logical 1 whenever the received data input is held in the spacing
(logical 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 | through 4 are the error conditions that produce a
receiver line status interrupt whenever any of the corresponding
conditions are detected. v

Bit 5: This bit is the transmitter holding register empty (THRE)
indicator. Bit 5 indicates that the INS8250 is ready to accept a
new character for transmission. In addition, this bit causes the
INS8250 to issue an interrupt to the processor when the transmit
holding register empty interrupt enable is set high. The THRE bit
is set to a logical 1 when a character is transferred from the
transmitter holding register into the transmitter shift register. The
bit is reset to logical O concurrently with the loading of the
transmitter holding register by the processor.

Bit 6: This bit is the transmitter shift register empty (TSRE)
indicator. Bit 6 is set to a logical 1 whenever the transmitter shift
register is idle. It is reset to logical 0 upon a data transfer from the
transmitter ho!dmg register to the transmltter shift register. Bit 6 is

a read-only bit.-
Bit 7: This bit is permanently set to logical 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 character transfers, the INS8250
prioritizes interrupts into four levels: receiver line status (priority
1), received data ready (priority 2), transmitter holding reglster
empty (priority 3), and modem status (priority 4).

-

Information indicating that a prioritized interrupt is pending and
the type of prioritized interrupt is stored in the interrupt
identification register. Refer to the “Interrupt Control

Functions” table. The interrupt identification register (IIR), when
addressed during chip-select time, freezes the highest priority
interrupt pending, and no other interrupts are acknowledged unti' -
that particular interrupt is serviced by the processor. The conte:.
of the IIR are indicated and described below.

Hex Address 3FA :
Bit 7 6 5 4 3 2 1 0

l I—- O If Interrupt Pending
Interrupt 1D Bit (0)

Interrupt ID Bit (1)

A A Jr
]

Interrupt ldentification Register (I1IR)

Bit 0: This bit can be used in either a hard-wired prioritized or
‘polled environment to indicate whether an interrupt is pending and
the IIR contents may be used as a pointer to the appropriate
interrupt service routine. When bit 0 is a logical 1, no interrupt is
pending and polling (if used) is continued.

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

Bits 3 through 7: These five bits of the ITR are always logical 0.




@

or
Ring Indicator
or
Received Line
Signal Direct

Interrupt 1D
Register Interrupt Set and Reset Functions
Priority Interrupt Interrupt Intarrupt
Bit1|Bit0O ] Level Type Source Reset Control
0 1 - None None —
1 1 0 | Highest |Receiver Overrun Error | Reading the
3 Lina Status _ or Line Statys
’ Parity Error Register
or
Framing Error
or
Break Interrupt
1 0 0 | Second |Receaived Receiver Reading the
Data Available | Data Available | Receiver Buffer
al Register
o 1 0 | Third Transmitter Transmitter Reading the lIR
Holding Holding Register {if
Register Register source of
Empty Empty interrupt)
or
Writing into the
Transmitter
Holding Register
o ] 0 |Fourth |Modem Clear to Send | Reading the
Status or Modem Status
Data Set Ready | Register

Interrupt Control Functions

@ crrupt Enable Register &

This eight-bit register enables the four types of interrupt of the
INS8250 to separately activate the chip interrupt (INTRPT)
output signal. It is possible to totally disable the interrupt system
by resetting bits 0 through 3 of the interrupt enable register.
Similarly, by setting the appropriate bits of this register to a
logical 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 registers. The contents of the
interrupt enable register are indicated and described below:

Hex Address 3F9 DLAB =0 -
Bit 7 6 5 4 3 2 1

0

I--l- 1 = Enable Data
Available lnterrupt
1 = Enable Tx Holding Register
Empty Interrupt

= Enable Receive Line

Status Interrupt

. = | = Enable Modem Status

Interrupt

" =0

=0

=0

=0

J

A A |

Interrupt Enable Register (IER)

Bit 0: This bit enables the received data available interrupt when
set to logical 1.

Bit 1: This bit enables the transmitter holding register empty
interrupt when set to Loyical 1.

Bit 2: This bit enables the receiver line status interrupt when set
to logical 1.
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Bit 3: This bit enables the modem s&:s interrupt when set to

logical 1. Bit 2: ﬁis bit controls the output 1 (OUT 1) signal, which is an

: . auxiliary user-designated output. Bit 2 affects the OUT | untput
Bits 4 through 7: These four bits are always logical 0 in a manner identical to that described above for hit 0. _

: Bit 3: This bit controls the output 2 (OUT 2) sigg_m!,_ﬁ_hich is
auxiliary user-designated output. Bit 3 affects the OUIT 2 output

Modem Control Register ;- in a manner identical to that described above for bit 0.
This eight-bit register controls the interface with the modem or © Bitd4; This bit provides a loopback feature for diagnostic testing
data set (or peripheral device emulating a modem). The contents of the INS8250. When bit 4 is set to logical 1, the following -

of the modem control register are indicated and described below: occurs: the transmitter serial output (SOUIT) is set to the marking
' ‘ .- (logical 1) state; the receiver serial input (SIN) is disconnected:
the output of the transmitter shift register is “looped back™ into

}

Hex Address 3FC " i R : 5 - .
: i Pl the receiver shift register %Yut; the four modem control inpuis
Bt 7 8 0 : (CTS, DRS, RLSD, and RI) are disconnected; and the four

3 2

| Data Terminal Ready (DTR) modem control outputs (DTR, RTS, OUT 1, and OUT 2) are
 Request to Send (RTS) internally connected to the four modem control inputs. In the
Out 1 ; diagnostic mode, data that is transmitted is immcdiately received. |
This feature allows the processor to verify the transmit- and |

—
e
i

: Out 2

; Loop  iF ru : receive-data paths of the INS8250.

; — i ' ! = ‘ ;
- = ‘ Inthe diagnostic mode, the receiver and transmitter interrupts are
a0 fully operational. The modem control interrupts are also '

operational but the interrupts’ sources are now the lower four {
of the modem control register instead of the four modem control

Modem Control Regi : : : i
o Fimion] Hugitcie ,‘{MCRI inputs. The interrupts are still controlled by the interrupt enable

: .k ; ; i -register.
Bit 0: This bit controls the data terminal ready (DTR) output. ' :
When bit 0 is set to logical 1, the DTR output is forced to a The INS8250 interrupt system can be tested by writing into the
' logical 0. When bit 0 is reset to a logical 0, the DTR output is : lower four bits of the modem status register. Setting any of these
forced to a logical 1. : bits to a logical 1 generates the appropriate interrupt (if enable:1).
- * The resetting cf these interrupts is the same as in normal
Note: The DTR output of the INS8250 may be applied to an INS8250 operation. To return to normal operation, the registers
EIA inverting line driver (such as the DS1488) to obtain the must be reprogrammed for r 'rmal operation and then bit 4 of the
proper polarity input at the succeeding modem or data set. modem control register mus! be reset to logical 0.
Bit I: This bit controls the request to send (RTS) output. Bit 1 Bits 5 through 7: These bits are permanently set to logical 0.

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




Nt

e e

This elgbt—blt reg:ster provides the cu Currenit state of thc control
lines from the modem (or peripheral device) to the processor. I~
addition to this current-state information, four bits of the modem
status register provide change information. These bits are set to-a

Modem Status Register-

AL = e g - s A Lt

- logical 1. whenever a control input from the modem changes state.

They are reset to logical O whenever the processor reads the-
modem status rcgster

The content of the modem status register are indicated and
described below:

L o

. Status mten'upt is generated. -

Hex Address 3FE
Be 7 8 5 4 3

t ] T | | e Delta Clear to Send (DCTS)
' : Delta Data Set Ready (DDSR)
Trailing Edge Ring
Indicator (TERI)

Deita Rx Line Signal
Detect (DRLSD)

Clear to Send (CTS)

Data Set Ready (DSR)
Ring Indicator (RI)

Receive Line Signal

Datect (RLSD)

~N
o

=

Jr v

Modem Status Register (MSR)

Bit 0: This bit is the delta cIea: to send (DCTS) indicator. Bit 0

indicates that the CTS input to the chip has changed state since
the last time it was read by the processor o

Bit I: This b:t is the delta data set ready (DDSR) indicator. Bit
L indicates that the DRS input to the chip has changed since the
lastﬂmenwasreadbythepmcesscr : ‘

Bit2: This bit is the trmlmg edge of ring indicator (TERI)
. detector. Bit 2 indicates that the RI input to the chip has changed

from an on (logical 1) to an off (logical 0) condition.

Bl. This bit is the delta received line signal lecto.

- (DRLSD) indicater. Bit 3 mdqa-thu Lhe } input to the .
chip has changed stator- e “—ff':_' ————

Note: - Wheneves bit 0, 1; Z‘Oﬁiss-sMal L amodem

_ Bitd: _This bitis the complement of the clear tg send (CTS).

input. If bit 4 (LOOP) of the MCR is sét to a lq gcal I, thisis ~
equivalent to RTS in the MCR.

Bit 5: This bit is the complemment of the data set ready (DSR)
input. If bit 4 of the MCR is set to a logucal 1, this bit is
equivalent to DTR in the MCR.

Bit 6: This blt is the complement ofthe nng mdncator (RI) input.
If bit 4 of the MCR s set to a loglca] 1, t!us bit is equivalent to
OUT 1 in the MCR.

Bit7: This| b:t is the complement of thc receiyed line sigﬁal‘{:

detect (RLSD) input. If bit 4 of the MCR is set to a logical 1, this
bit is equivalent to OUT 2 of the MCR.

]

Recexver Buffer Reglster

The receiver buﬂ'er rcglster contains Lhe recewed character as

* defined below:

Hex Address 3F8 DLAB =0 Read Only
Bt - 77 6 § 4 3 F 3-8 dasion

I e

# Data Bit 3
= DItl_Bit‘
= Data BitS
+ Data Bil 6
+ Data But 7

Receiver Buffer Register (RBR)

Bit O is the least significant bit and is the first bit serially received.

- " B




Transmitter Holding Register

The transmitter holding register contains the character to be
serially transmitted and is defined below:

Hex Address 3F8 OLAB =0 Write Only
Bk 7 6 5 4 3 2 1 0

I I_I_: Data B-il ]

Data Bit 3

T # Data Bit 4
- Data Bit 5

—#= Data Bit 6

# Data Bit 7

Transmitter Holding Register (THR)

Bit O is the least sighiﬁcant'bit' and is the first bit serially
transmitted. ;

.Selecting the Interface Format .d

Adapter Address -

" The voltage or current loop interface and adapter address are

selected by plugging the programmed shunt modules with the
locator dots up or down. See the figure below for the
configurations.

Module Position Module Position
for Primary Asynchronous for Alternate Asynchronous
Adapter ) ) Adapter

Hex 3F8-3FF

Hex 2FB-2FF

ERN G
3 1.
0
L L]
— N
0
- L] [° =
| = 3
0 U 3
$ 2]
amermmemmors AL AL
Communications || ] )
Adapter
Toi
o o
[} o
o o
o o
o
o8 3
Current Loop Shunt Module Voitage Interface
Interface Socket Dot Up

Dot Cown
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