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Description

The 82C50A Asynchronous Communication Element (ACE) is a
high performance programmable Universal Asynchronous Re-
cerver/Transmitter {UART) and Baud Rate Generator (BRG)ona
single chip. Using Harris Semiconductor's advanced Scaled
SAJI IV CMOS Process, the ACE will support data rates from DC
to 625K baud (0-10 MHz clock).

The ACE's receiver circuitry converts start, data, stop, and parity
brits into a paratlel data word The transmitter circuitry converts a
parallel data word into serial form and appends the start, parity,
and stop bits. The word length is programmable to 5, 6, 7. or 8
data bits. Stop bit selection provides a choice of 1, 1.5, or 2 stop
bits.

The Baud Rate Generator divides the clock by a divisor
programmable from 1 to 216-1 to provide standard RS-232C
baud rates when using any one of three industry standard baud
rate crystals (1.8432 MHz, 2.4576 MHz, or 3.072 MHz). A
programmable buffered clock output (BAUDOUT) provides
either a buffered oscillator or 16X (16 times the data rate) baud
rate clock for general purpose system use.

To meet the system requirements of a CPU interfacing to an
asynchronous channel. the modem control signats RTS, CTS,
DSR, DTR, RI, DCD are provided. Inputs and outputs have been
designed with full TTL/CMQS compatability in order to facilitate
mixed TTL/NMOS/CMOS system design.
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CAUTION: Electronic devices are sensitive to etectrostatic discharge. Proper

L.C. handl:ing procedures should be followed
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Pin Description

SYMBOL

PIN
NUMBER

TYPE

ACTIVE
LEVEL

DESCRIPTION

22
21

H
L

DATA IN STROBE. DATA IN STROBE: DISTR. DISTR are read inputs
which cause the 82C50A to output data to the data bus (D0-D7). The
data output depends upon the register selected by the address inputs
AQ. A1, A2. The chip select inputs CSO, CS1, CS2 enable the DISTR,
DISTR inputs.

Only an active DISTR or DISTR, not both, is used to receive data from
the 82C50A during a read operation. If DISTR is used as the read input,
DISTR should be tied mgh If DISTR is used as the active read input.
DISTR should be tied low

DOSTR,
DOSTR

19
18

DATA OUT STROBE, DATA OUT STROBE: DOSTR, DOSTR are write
inputs which cause data from the data bus {DQ-D7) to be input to the
82C50A. The data input depends upon the register selected by the
address inputs AQ. A1 A2. The chip select inputs CS0, CS1,CS2enable
the OOSTR. DOSTR inputs.

Only an active DOSTR or DOSTR. not both. 1s used to transmit data to
the B2C50A during a write operation. If DOSTR is used as the write
input. DOSTR should be tied high. 1f DOSTR is used as the write inout,
DOSTR should be tied low.

DO0-D7

DATA BITS 0-7: The Data Bus provides eight, 3-state input/output lines
for the transter of data, control and status information between the
82C50A and the CPU. For character formats of tess than 8 bits, D7, D&
and D5 are "don't cares” for data write operations and 0 for data read
operations. These lines are normally in a high impedance state except
during read operations. DO is the Least Significant Bit (LSB} and 1s the
first serial data bit to be received or transmitted.

AQD. A1,
A2

28, 27,
26

REGISTER SELECT: The address lines seiect the internal registers
during CPU bus operations. See Table 1.

XTAL1,
XTAL2

16
17

CRYSTAL.CLOCK: Crystal connections for the internal Baud Rate
Generator. XTAL1 can also be used as an external clock input, in which
case XTALZ2 should be left open.

SOuUT

SERIAL DATA OUTPUT: Seriai data output from the 82C50A
transmitter circuitry A Mark (1) is a logic one (high} and Space (0} s a
logic zero {iow). SOUT s held in the Mark condition when the
transmitter is disabied, MR is true, the Transmitter Register is empty, or
when in the Loop Mode. SOUT is not affected by the CTS nput

GND

20

GROUND: Power supply ground connection (VSS).

cTs

36

CLEAR TO SEND: The iogical state of the CTS pin s reflected in the
CTS bit of the {MSR) Modem Status Register (CTS is bit 4 of the MSR.
written MSR(4)) A change of state in the c7s pin since the previous
reading of the MSR causes the setting of DCTS (MSR(0)) of the Modem
Status Regtster When cTs pin 1s ACTIVE (low). the modem is
indicating that data on SOUT can be transmitted on the
communications tink. If CTS pin goes INACTIVE (high). the B2C50A
should not be allowed to transmit data out of SOUT. €T35S pin does not
affect Loop Mode operation.

DSR

DATA SET READY: The logical state of the DSR pin is reflected in
MSR(5) ot the Modem Status Register. DDSR (MSR(1)) indicates
whether tne DSR pin has changed state since the previous reading of
the MSR. When the DSR pin 1s ACTIVE (low}, the modem 1s indicating
that it is ready to exchange data with the 82C50A. while the DSR Pin
INACTIVE (high) indicates that the modem s not ready for data
exchange. The ACTIVE condition ingicates only the condition of the
locai Data Communications Equipment {DCE), and does not imply that
a data circuit as been established with remote equipment.
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Pin Description

SYMBOL

PIN
NUMBER

TYPE

ACTIVE
LEVEL

DESCRIPTION

DTR

33

L

DATA TERMINAL READY: The DTR pin can be set (low) by writing a
logic 1 to MCR(0), Modem Control Register bit 0. This signal is cleared
(high) by writing a logic 0 to the DTR bit (MCR({0)} or whenever a MR
ACTIVE (high) is applied to the 82C50A. When ACTIVE (low), DTR pin
indicates to the DCE that the 82C50A 1s ready to receive data. In some
instances, DTR pin is used as a power on indicator. The INACTIVE
(high} state causes the DCE to disconnect the modem from the
telecommunications circuit.

32

REQUEST TQ SEND: The RTS signal is an output used to enable the
modem. The RTS pinis set low by writing a logic 1to MCR(1) bit 1 of the
Modem Control Register. The RTS pin Is reset high by Master Reset.
When ACTIVE, the RTS pin indicates to the DCE that the 82C50A has
data ready to transmit. in half duplex operations. RTS s used to control
the direction of the line

BAUDOUT

BAUDOUT: This output 1s a 16X clock out used for the transmitter
section (16X = 16 times the datarate). The BAUDOUT clock rate is equal

to the reference oscillator frequency divided by the specitied divisor in

the Baud Rate Generator Divisor Latches DLL and DLM. BAUDOUT
may be used by the Receiver section by tying this output to RCLK.

OouT1

34

QUTPUT 1: Thus is a general purpose output that can be programmed
ACTIVE (low) by setting MCR(2) (OUT1) of the Modem Control
Register to a high level. The OUT1 pin is set high by Master Reset. The
OUT1 pin 1s INACTIVE (tigh) during loop mcde operation.

ouT2

31

QUTPUT 2: This is a general purpose output that can be programmed
ACTIVE (low) by setting MCR(3) (OUT2) of the Modem Controt
Register to a high level. The OUT2 pin is set high by Master Reset. The
OUT2 signal is INACTIVE (high) during foop mode operation.

39

RING INDICATOR: When low, Rl indicates that a telephone ringing
signal has been received by the modem or data set. The Ri signal s a
modem control input whose condition 1s tested by reading MSR(6) (R1).
The Modem Status Register output TERI (MSR(2}) indicates whether
the Rl input has changed from a Low 1o High since the previous reading
of the MSR. If the interrupt 1s enabled (IER(3)=1) and R—Ichanges froma
Low to High, an interrupt 1s generated. The ACTIVE (low) state of R!
indicates that the DCE is receiving a ringing signal. Al witl appear
ACTIVE for approximately the same length of ume as_the ACTIVE
segment of the ringing cycle. The INACTIVE state of Rl will occur
during the INACTIVE segments of the ringtng cycle, or when ringing 1s
not detected by the DCE. This circuit is not disabled by the INACTIVE
condition of DTR.

38

DATA CARRIER DETECT When ACTIVE (low), DCD indicates that the
gata carrier has been detected by the modem or data set. DCD 1s a
modem input whose conditicn can be tested by the CPU by reading
MSR(7) (DCD) of the Modem Status Register. MSR(3) (DDCD) of the
Modem Status Reg:ster indicates whether the DCD input has changed
since the previous reading of the MSR. DCD has no effect on the
receiver. If the DCD changes state with the modem status interrupt
enabled, an interrupt is generated.

When DCD 1s ACTIVE {low). the received line signal from the remote
terminal is within the limits specified by the DCE manufacturer. The
INACTIVE (hgh) signal indicates that the signal 1s not within the
specified hmits, or is not present.
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Pin Description

SYMBOL

PIN
NUMBER

TYPE

ACTIVE
LEVEL

DESCRIPTION

MR

35

H

MASTER RESET: The MR input forces the 82C50A into an idle mode in
which all serial data activities are suspended. The Modem Controt
Register (MCR) along with its associated outputs are cleared. The Line
Status Register (LSR) is cleared except for the THRE and TEMT bits,
which are set. The 82C50A remains in an idle state until programmed to
resume serial data activities. The MR input is a Schmitt trigger input.
See the D. C. Electrical Characteristics for Schmitt trigger logic input
voltage levels. See Table 7 for a summary of Master Reset's effect on
82C50A operation.

INTRPT

30

INTERRUPT REQUEST: The INTRPT output goes ACTIVE (high) when
one of the following interrupts has an ACTIVE (high) condition and is
enabled by the Interrupt Enable Register: Receiver Error flag, Received
Data Available, Transmitter Holding Register Empty. and Modem
Status. The INTRPT Is reset low upon appropriate service or a MR
operation. See Figure 1. Interrupt Control Structure.

SIN

10

SERIAL DATA INPUT: The SIN input is the seral data input from the
communication line or modem to the 82C50A receiver circuits. A mark
{1} is high, and a space (0) is low. Data inputs on SIN are disabled when
operating in the loop mode.

VCC

40

VCC: +5 volt positive power supply pin. A 0.1uA decoupling capacitor
from VCC (pin 40) to GND (pin 20) is recommended.

Cs0, CS1
cs2

12,13,
14

CHIP SELECT: The Chip Select inputs acts as enable signals for the
write (DOSTR, DOSTR) and read (DISTR. DISTR) input signais. The
Chip Select inputs are latched by the ADS input.

NC

29

Do Not Connect

CsouT

24

CHIP SELECT OUT: When ACTIVE (high), this pin indicates that the
chip has been selected by active CS0, CS1, and CS2 inputs. No data
transfer can be initiated until CSOUT is a logic 1, ACTIVE (high}.

DDIS

23

DRIVER DISABLE: This output is INACTIVE (low) when the CPU is
reading data from the 82C50A. An ACTIVE (high} DDIS output can be
used to disable an external transceiver when the CPU is reading data.

>
7]

25

ADDRESS STROBE: When ACTIVE {low), mjtches the Register
Select (AQ,A1,A2) and Chip Select (CS50, CS1. CS2) inputs. An active
ADS is required when the Register Select pins are not stable for the
duration of the read or write operation, multiplexed mode. If not
required. the ADS input should be ted low, non-muitipiexed mode.

RCLK

This input is the 16X Baud Rate Clock for the receiver section of the
82C50A. This input may be provided from the BAUDOUT output or an
external clock.
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Block Diagram
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Accessible Registers

The three types of internal registers in the 82C50A used in the
operation of the device are control, status, and data registers.
The control registers are the Bit Rate Select Register DLL and
DLM, Line Control Register, interrupt Enable Register and
the Modem Control registers. while the status registers are
the Line Status Registers and the Modem Status Register.
The data registers are the Receiver Buffer Register and
Transmitter Holding Register. The Address, Read, and Write
Inputs are used In conjunction with the Divisor Latch Access
Bitin the Line Control Register (LCR(7)) to select the register
to be written or read (see Table 1.). individual bits within
these registers are referred to by the register mnemonic and
the bit number in parenthesis. An example, LCR(7) refers to
Line Control Register Bit 7.

TABLE 1. ACCESSING 82C50A INTERNAL REGISTERS

pLas (a2 | a1 | ao | muEmoNIC | REGISTER

"] 0 4] 0 RBR Receiver Buffer Register
{read only)

0 0 0 0 THR Transmitter Holding
Regrster (write only)

0 0 0 1 IER Interrupt Enable Register

X 0 1 0 IR Interrupt Identification
Register (read only)

X 0 1 1 LCR Line Control Register

X 1 1] 1] MCR Modem Control Register

X 1 0 1 LSR Line Status Reg:ster

X 1 1 0 MSR Modem Status Register

X 1 1 1 SCR Scratch Register

1 0 0 0 DLL Divisor Latch (LSB)

1 0 1} 1 DLM Divisor Latch (MSB)

X ="Don't Care” O = Logic Low 1 = Logic High

The Transmitter Buffer Register and Receiver Buffer
Register are data registers holding from 5-8 data bits. If
less than eight data bits are transmitted, data is right
justified to the LSB. Bit 0 of a data word is always the first
serial data bit received and transmitted. The 82C50A data

registers are double buffered so that read and write
operations can be performed at the same time the UART is
performing the parallel to serial and serial to parallel
conversion. This provides the microprocessor with
increased flexibility in its read and write timing.

LINE CONTROL REGISTER ILER

LA { R | LeR JucR fuce [k [ece | e
- 8 | s 4 2 ! ]
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Line Control Register (LCR)

The format of the data character is controlled by the Line
Control Register. The contents of the LCR may be read,
eliminating the need for separate storage of the line char-
acteristics in system memory. The contents of the LCR
are described below.

LCR Bits 0 thru 7

LCR (0) Word Length Select Bit 0 (WLSO)
LCR (1) Word Length Select Bit 1 (WLS1)
LCR (2) Stop Bit Select (STB)

LCR (3) Parity Enable (PEN)

LCR (4) Even Parity Select (EPS)

LCR (5) Stick Parity

LCR (6) Set Break

LCR (7) Divisor Latch Access Bit (DLAB)

LCR(0) and LCR{1) word length select bit 0, word length
select bit 1: The number of bits in each transmitted or re-
ceived serial character is programmed as follows

LCR(1) LCR(0) WORD LENGTH
0 0 5 Bits
0 1 6 Bits
1 0 7 Bits
1 1 8 Bits

LCR(2) Stop Bit Select: LCR(2) specifies the number of
stop bits in each transmitted character. If LCR(2) isa logic
0, one stop bit is generated in the transmitted data. If
LCR(2) is a logic 1 when a5 bitword length is selected. 1.5
stop bits are generated. If LCR(2) isa logic 1 when eithera
6-, 7-. or 8-bit word length is selected, two stop bits are
generated. The receiver checks for two stop bits if pro-
grammed.

LCR(3): Parity Enable: When LCR(3) is high, a parity bit
between the last data word bit and stop bit is generated
and checked.

LCR(4) Even Parity Select: When parity is enabled
(LCR(3)=1), LCR(4)=0 selects odd parity, and LCR(4)=1
selects even parity.

LCR(5) Stick Parity: When parity is enabled (LCR(3)=1),
LCR(5)=1 causes the transmission and reception of a par-
ity bit to be in the opposite state from that indicated by
LCR(4). This allows the user to force parity to a known
state and for the receiver to check the parity bitin a known
state.

LCR(6) Break Control: When LCR(8) is set to logic-1, the
serial output (SOUT) is forced to the spacing {logic 0)
state. The break is disabled by setting LCR(8) to a logic-0.
The Break Control bit acts only on SOUT and has no
effect on the transmitter logic. Break Control enables the

CPU to alert a terminal in a computer communications
system. If the following sequence is used, no erroneous or
extraneous characters will be transmitted because of the
break.

1. Load an all Os pad character in response to THRE.
2. Set break in response to the next THRE.

3. Wait for the transmitter to be idle, (TEMT=1}, and
clear break when normal transmission has to be
restored.

During the break, the transmitter can be used as a charac-
ter timer to accurately establish the break duration.

LCR(7) Divisor Latch Access Bit (DLAB): LCR(7) must be
set high (logic 1) to access the Divisor Latches DLL and
DLM of the Baud Rate Generator during a read or write
operation. LCR(7) must be input low to access the
Receiver Buffer, the Transmitter Holding Register, or the
Interrupt Enable Register.

Line Status Register (LSR)

The LSR is a single register that provides status indica-
tions. The LSR is usually the first register read by the CPU
to determine the cause of an interrupt or to poll the status
of the 82C50A.

Three error flags OE, FE, and PE provide the status of any
error conditions detected in the receiver circuitry. During
reception of the stop bits, the error flags are sethigh by an
error condition. The error flags are not reset by the
absence of an error condition in the next received charac-
ter. The flags reflect the last character only if no overrun
occured. The Overrun Error (OE) indicates that a charac-
ter in the Receiver Buffer Register has been overwritten by
a character from the Receiver Shift Register before being
read by the CPU. The character is lost. Framing Error (FE)
indicates that the last character received contained incor-
rect (low) stop bits. This is caused by the absence of the
required stop bit or by a stop bit too short to be detected.
Parity Error (PE) indicates that the last character received
contained a parity error based on the programmed and
calculated parity of the received character.

The Break Interrupt (Bl) status bit indicates that the last
character received was a break character. Abreak charac-
ter is an invalid data character, with the entire character,
including parity and stop bits, logic zero.

The Transmitter Holding Register Empty (THRE) bit indi-
cates that the THR register is empty and ready to receive
another character. The Transmission Shift Register
Empty (TEMT) bit indicates that the Transmitter Shift
Register is empty, and the 82C50A has completed trans-
mission of the last character. If the interrupt is enabled
(1ER(1)), an active THRE causes an interrupt (INTRPT).
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The Data Ready (DR) bit indicates that the RBR has been
loaded with a received character (including Break) and
that the CPU may access this data.

Reading the LSR clears LSR(1)-LSR(4). (OE, PE, FE &
BI}

LSR Bits 0 Thru 7

|Losic 1 | Loaico
LSR {0) Data Ready (DR} Ready Not Ready
LSR {1) Overrun Error (OE) Error No Error
LSR (2) Parity Error (PE) Error No Error
LSR (3) Framing Error (FE) Error No Error
LSR (4) Break Interrupt (BI) Break No Break
LSR (5) Transmitter Holding Empty Not Empty

Register Empty (THRE)

LSR (6) Transmitter Empty (TEMT)| Empty Not Empty
LSR (7) Not Used

The contents of the Line Status Register are indicated in
the above table and are described below.

LSR(0) Data Ready (DR): Data Ready is set high when an
incoming character has been received and transferred
into the Receiver Buffer Register. LSR(0) is reset low by a
CPU read of the data in the Receiver Buffer Register.

LSR(1) Overrun Error (OE): Overrun Error indicates that
data in the Receiver Buffer Register was not read by the
CPU before the next character was transferred into the
Receiver Buffer Register, overwriting the previous char-
acter. The OE indicator is reset whenever the CPU reads
the contents of the Line Status Register.

LSR(2) Parity Error (PE): Parity Error indicates that the re-
ceived data character does not have the correct even or
odd parity, as selected by the Even Parity Select bit
(LCR(4)). The PE bit is set high upon detection of a parity
error, and is reset low when the CPU reads the contents of
the LSR.

LSR(3) Framing Error (FE): Framing Error indicates that
the received character did not have a valid stop bit. LSR(3)
is set high when the stop bit following the last data bit or
parity bit is detected as a zero bit (spacing level). The FE
indicator is reset low when the CPU reads the contents of
the LSR.

LSR(4) Break Interrupt (Bl): Break Interrupt is set high
when the received data input is held in the spacing (logic
0) state for longer than a full word transmission time (start
bit + data bits + parity + stop bits). The Bl indicator is reset
when the CPU reads the contents of the Line Status
Register.

LSR(1) - LSR(4) are the error conditions that produce a
Receiver Line Status interrupt (priority 1 interrupt in the
interrupt Identification Register (IIR)) when any of the
conditions are detected. This interrupt is enabled by set-
ting IER(2)=1 in the Interrupt Enable Register.

LSR(5) Transmitter Holding Register Empty (THRE):
THRE indicates that the 82C50A is ready to accept a new
character for transmission. The THRE bit is set high when
a character is transferred from the Transmitter Holding
Register into the Transmitter Shift Register. LSR(5) is re-
set low by the loading of the Transmitter Holding Register
by the CPU. LSR(5) is not reset by a CPU read of the LSR.

When the THRE interrupt is enabled (IER(1)=1), THRE
causes a priority 3 interrupt in the IIR. If THRE is the inter-
rupt source indicated in IR, INTRPT is cleared by a read
of the lIR.

LSR(6) Transmitter Empty (TEMT): TEMT is set high
when the Transmitter Holding Register (THR) and the
Transmitter Shift Register (TSR) are both empty. LSR(6)
is reset low when a character is loaded into the THR and
remains low until the character is transferred out of
SOUT. TEMT is not reset low by a CPU read of the LSR.

LSR(7): This bit is permanently set to lagic 0.
Modem Control Register (MCR)

The MCR controls the interface with the modem or data
set as described below. The MCR can be written and read.
The RTS, OTR, OUT1, and OUT2 outputs are directly con-
trolled by their contro! bits in this register. A high Input
asserts a low (true) at the output pins.

MCR Bits 0 thru 7

MCR BIT MCR BIT
LOGIC 1 LOGIC 0
MCR (0) Data Terminal Ready DTR BTR
{DTR}) Output Low | Qutput High
MCR (1) Request to Send RTS BTS
{RTS) Output Low | Output High
MCR (2) OUT1 QUT1 OuT1
Output Low | Qutput High
MCR (3) OUT2 ouT2 ouT2
Qutput Low | Qutput High
MCR (4) LOOP LOOP LOOP
Enabled Disabled
MCR (5} O
MCR (6} 0
MCR (7) O

MCR(0): When MCR(0) is set high, the DTR output is
forced low. When MCR(0) is reset iow, the DTR output is
forced high. The DTR output of the B2C50A may be input
into an EIA inverting line driver as the 1488 to obtain the
proper polarity input at the modem or data set.

MCR(1): When MCR(1) is set high, the RTS output is
forced low. When MCR(1) is reset low, the ATS output is
forced high. The RTS output of the 82C50A may be input
into an EIA inverting iine driver as the 1488 to obtain the
proper potarity input at the modem or data set.

4-27

82C50A

CMOS
PERIPHERALS

|



82C50A

MCR(2): When MCR(2) is set high, the OUTT output is
forced low. When MCR(2) is reset low, the OUT1 outputis
forced high. DUTT is an user designated output.

MCR(3): When MCR(3) is set high, the OUT2 output is
forced low. When MCR(3) is reset low, the SJUT2 outputis
forced high. OUTZ is an user designated output.

MCR(4): MCR(4) provides a local loopback feature for
diagnostic testing of the 82C50A. When MCR(4) is set
high, Serial Output (SOUT) is set to the marking (logic 1)
state, and the receiver data input Serial Input (SIN} is dis-
connected. The output of the Transmitter Shift Register is
looped back into the Receiver Shift Register input. The
four modem controt inputs (CTS, DSR, DC, and Ri) are
disconnected. The four modem control outputs (DTR,
RTS, OUT1 and OUT2) are internally connected to the
four modem control inputs. The modem control output
pins are forced to their inactive state (high). In the diag-
nostic mode, data transmitted is immediately received.
This allows the processor to verify the transmit and
receive data paths of the 82C50A.

In the diagnostic mode, the receiver and transmitter inter-
rupts are fully operational. The modem control interrupts
are also operational, but the interrupt sources are now the
lower four bits of the MCR instead of the four modem
control inputs. The interrupts are still controtied by the
Interrupt Enable Register.

MCR(5) - MCR(7):
logic 0.

These bits are permanently set to

MODEM CONTAOL RESISTER [MCR]

I

7

MCR
L] S

ARAARRR

TR QUTPUT HIGH (INACTIVE|
TTR GUTPUT LW IACTIVE)

DATA 0 =
TERMINAL | =
READY

REQUEST 0 = ATS DUTPUT WIGH [INACTIVE]
0 1 = RT3 QUTPULT LOW IACTIVE)

SEND
—_—uti

= QUT 1 DUTPUT HIBH (INACTIVE)
DUT T OUTPUT LOW [ACTIVE]

= DUT 2 BUTPUT HIGH (INACTIVE)
= OUT 2 OUTPUT LOW [ACTIWE|

-_—r 0 = LOOP DISABLED

1 = LODF ENABLED.
THESE BITS ARE PERMANENTLY SET T0 A LOBIC 0

0

1 =
—_—aurz 0
1

Modem Status Reglster (MSR)

The MSR provides the CPU with status of the modem in-
put lines from the modem or peripheral device. The MSR
allows the CPU to read the modem signal inputs by acces-
sing the data bus interface of the 82C50A. In addition to

the current status information, four bits of the MSR indi-
cate whether the modem inputs have changed since the
tast reading of the MSR. The delta status bits are set high
when a control input from the modem changes state, and
reset low when the CPU reads the MSR.

The modem input lines are CT5 (pin 36), D3R (pin 37), RI
(pin 39), and DCD (pin 38). MSR(4) - MSR(7) are status
indications of these lines. The status indications foliow
the status of the input lines. If the modem status interrupt
in the Interrupt Enable Register is enabied (IER(3)), a
change of state in a modem input signals will be reflected
by the modem status bits in the IIR register, and an
interrupt (INTRPT) is generated. The MSR is a priority 4
interrupt. The contents of the Modem Status Register are
described below:

Note that the state (high or low) of the status bits are In-
verted versions of the actual input pins.

MSR Bits 0 thru 7

MSR BIT | MNEMONIC| DESCRIPTION

MSR (1} DDSR Delta Data Set Ready

MSR (2} TERI Trailing Edge of Ring
Indicator

MSR (0) DCTS Delta Clear To Send

MSR (3} DDCD Delta Data Carrier Detect

MSR (4) CTS Clear To Send

MSR (5) DSR Data Set Ready

MSR (6) RI Ring Indicator

MSR (7) DCD Data Carrier Detect

MSR(0) Delta Clear to Send (DCTS): DCTS indicates that
the CTS input (Pin-36) to the 82C50A has changed state
since the last time it was read by the CPU.

MSR(1) Delta Data Set Ready (DDSR): DDSR indicates
that the DSR input (Pin-37) to the 82C50A has changed
state since the last time it was read by the CPU.

MSR(2) Trailing Edge of Ring Indicator (TERI): TERI indi-
cates that the RI input (Pin-39) to the 82CS50A has
changed state from Low to High since the last time it was
read by the CPU. High to Low transitions on Rl do not
activate TERI.

MSR(3) Delta Data Carrier Detect (DDCD): DDCD indi-
cates that the DCD input (Pin-38} to the B2C50A has
changed state since the last time it was read by the CPU.

MSR(4) Clear to Send (CTS): Clear to Send (CTS) is the
status of the CTS input (Pin-36) from the modem indicat-
ing to the 82C50A that the modem is ready to receive data
from the 82C50A transmitter output (SOUT). If the
82C50A is in the loop mode (MCR(4)=1), MSR(4) is
equivalent to RTS in the MCR.

MSR(5) Data Set Ready (DSR): Data Set Ready (DSR) isa
status of the DSR input (Pin-37) from the modem to the
82C50A which indicates that the modem is ready to pro-
vide received data to the 82C50A receiver circuitry. If the
82CS50A is in the ioop mode {MCR(4)=1), MSR(5) is
equivalent to DTR in the MCR.
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MSR(6) Ring Indicator MSR(6): Indicates the status of the
Rl input (Pin-39). If the B2C50A is in the loop mode
(MCR(4)=1), MSR(86) is equivalent to QUT1 in the MCR.

MSR(7) Data Carrier Detect (MSR(7)): Data Carrier
Detect indicates the status of the Data Carrier Detect
(DCD) input (Pin-38). If the 82C50A is in the loop mode
(MCR(4)=1), MSR(4) is equivalent to QUT2 of the MCR.

The modem status inputs (Rl, DCD, DSR and CTS) reflect
the modem input lines with any change of status. Reading
the MSR register will clear the deita modem status indica-
tions but has no effect on the status bits. The status bits
reflect the state of the input pins regardless of the mask
control signals. If a DCTS, DDSR, TERI, orDDCD are true
and a state change occurs during a read operation
(DISTR, DISTR), the state change is not indicated in the
MSR. If DCTS, DDSR, TERI, or DDCD are false and a state
change occurs during a read operation, the state change
is indicated after the read operation.

For LSR and MSR, the setting of status bits is inhibited
during status register read {DISTR, DISTR) operations. If
a status condition is generated during a read (DISTR,
DISTR) operation, the status bit is not set until the trailing
edge of the read (DISTR, DISTR).

If a status bit is set during a read (DISTR, DISTR) opera-
tion, and the same status condition occurs. that status bit
will be cleared at the trailing edge of the read (DISTR,
DISTR} instead of being set again.

Baud Rate Select Reglster (BRSR)

The 82C50A contains a programmable Baud Rate Gener-
ator (BRG) that divides the clock (DC to 10 MHz) by any
divisor from 1 to 216-1 (see also BRG description). The
output frequency of the Baud Generator is 16X the data
rate [divisor # = frequency input + (baud rate x 16)]. Two
8-bit divisor latch registers store the divisor In a 16 bit
binary format. These Divisor Latch registers must be
loaded during initialization. Upon loading either of the
Divisor Latches, a 16-bit Baud counter is immediately
loaded. This prevents long counts on initial load.

Sample Divisor Number Calculation:

Given:  Desired Baud Rate 1200 Baud

Frequency Input 1.8432 MHz

Formula: Divisor # = Frequency Input + (Baud Rate x 16)
Divisor # = 1843200 = (1200 x 186)

Answer: Divisor # = 96 = 60gx ® DLL = 01100000

DLM = 00000000
Check: The Divisor # 96 will divide the input frequency
1.8432 MHz down to 19200 which is 18 times the
desired baud rate.

Divisor Latch Least Significant BYTE

DLL (0) Bit 0
DLL (1) Bit 1
DLL (2) Bit 2
DLL (3) Bit 3
DLL (4) Bit 4
DLL (5) Bit 5
DLL (8) Bit 6
DLL (7) Bit 7

Divisor Latch Most Significant BYTE

DLM (0) Bit 8

DLM 1) Bit 9

DLM (2) Bit 10
DLM (3) Bit 11
DLM (4) Bit 12
DLM (5) Bit 13
DLM (6} Bit 14
DLM (7) Bit 15

Receiver Buffer Register (RBR)

The receiver circuitry in the 82C50A is programmable for
5,6, 7 or B data bits per character. For words of less than 8
bits, the data is right justified to the least significant bit
(LSB = Data Bit 0 (RBR (0)). Data Bit0 of a data word (RBR
(0)) is the first data bit received. The unused bitsin a char-
acter less than 8 bits are output low to the parallel output
by the 82C50A.

Received data at the SIN input pin is shifted into the
Receiver Shift Register by the 16X ciock provided at the
RCLK input. This clock is synchronized to the incoming
data based on the position of the start bit. When a
complete character is shifted into the Receiver Shift
Register, the assembled data bits are parallel loaded into
the Receiver Buffer Register. The DR flag in the LSR
register is set.

Double buffering of the received data permits continuous
reception of data without {osing received data. While the
Receiver Shift Register is shifting a new character into the
82C50A, the Receiver Buffer Register is holding a previ-
ously received character for the CPU to read. Failure to
read the data in the RBR before complete reception of the
next character result in the loss of the data in the Receiver
Register. The OE flag in the LSR register indicates the
overrun condition.

RBR Bits 0 thru 7

RBR (0) Data Bit 0
RBR (1) Data Bit 1
RBR (2) Data Bit 2
RBR (3) Data Bit 3
RBR (4) Data Bit 4
RBR (5) Data Bit 5
RBR (6) Data Bit 6
RER (7) Data Bit 7
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Transmitter Holding Register (THR)

The Transmitter Holding Register (THR) holds parallel
data from the data bus {D0-D7) until the Transmitter Shift
Register 1s empty and ready to accept a new character for
transmission. The transmitter and recewver word length
and number of stop bits are the same. If the character is
less than eight bits, unused bits at the microprocessor
data bus are ignored by the transmitter.

Data Bit 0 (THR (0)) is the first serial data bit transmitted.
The THRE flag (LSR (5)) reflect the status ofthe THR. The
TEMT flag (LSR (6)) indicates :fboth the THR and TSR are

empty.

THR Bits 0 thru 7

Scratchpad Register (SCR)

This 8-bit Read/Write register has no effect on the
82C50A. It is intended as a scratchpad register to be used

THR (0) Data Bit 0
THR (1) Data Bit 1
THR (2} Data Bit 2
THR (3) Data Bit 3
THR (4) Data Bit 4
THR (5) Data Bit 5
THR (6) Data Bit 6
THR (7) Data Bit 7

by the programmer to hold data temporarily.

SCR Bits 0 thru 7

SCR {0) Data Bit 0
SCR (1} Data Bit 1
SCR (2) Data Bit 2
SCR (3) Data Bit 3
SCR (4) Data Bit 4
SCR (5) Data Bit 5
SCR (6) Data Bit 6
SCR (7) Data Bit 7

Interrupt Structure
Interrupt Identification Register (1IR)

The 82C50A has interrupt capability for interfacing to
current microprocessors. In order to minimize software
overhead during data character transfers, the 82C50A
prioritizes interrupts into four levels. The four levels of
interrupt conditions are as follows:

1. Receiver Line Status (pnonty 1)

2. Received Data Ready (priority 2)

3. Transmitter Holding Register Empty (priority 3)
4. Modem Status (priority 4).

Information indicating that a prioritized interrupt is
pending and the type of interrupt is stored in the Interrupt
Identification Register (IIR). When addressed during chip
select time. the IIR indicates the highest priority interrupt
pending. No other interrupts are acknowledged until the
interrupt is serviced by the CPU. The contents of the IIR
are indicated in Table 2 and are described below.

IIR(0): [IR(0) can be used in either a hardwired prioritized
or polled environment to indicate whether an interrupt is
pending. When IIR(0) is low, an interrupt is pending, and
the IR contents may be used as a pointer to the
appropriate interrupt service routine. When IR (0) is high,
no interrupt is pending.

1IR(1) and 1IR(2): IIR(1) and IIR(2) are used to i1dentity the
highest priority interrupt pending as indicated in Table 2.

11R(3) - IIR{7): These five bits of the IIR are logic 0.
Interrupt Enable Register (IER)

The Interrupt Enable Register (IER) is a Write register
used to independently enable the four 82C50A interrupts

which activate the interrupt (INTRPT) output. All
interrupts are disabled by resetting IER(0) - IER(3) of

TABLE 2. INTERRUPT IDENTIFICATION REGISTER

INTERRUPT IDENTIFICATION INTERRUPT SET AND RESET FUNCTIONS
PRIORITY INTERRUPT INTERRUPT INTERRUPT
8IT 2 BIT 1 BIT 0 LEVEL FLAG SOURCE RESET CONTROL
X X 1 None None
1 1 0 First Receiver OE. PE, LSR Read
Line Status FE. or BI
1 0 0 Second Received Receiver RBR Read
Data Data
Available Available
0 1 [¢] Third THRE THRE IIR Read If THRE is the
interrupt source or
THR Write
0 0 0 Fourth Modem CTS. DSR MSR Read
Status R!i. OCD

X = Not Defined. May Be 0 or 1
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the interrupt Enable Register. Interrupts are enabled by
setting the appropriate bits of the IER high. Disabling the
interrupt system inhibits the Interrupt lIdentification
Register and the active (high) INTRPT output. All other
system functions operate in ther normal manner,
including the setting of the Line Status and Modem Status
Registers. The contents of the Interrupt Enable Register
are indicated in Table 3 and are described below.

IER{0}: When programmed high (IER(J}=Logic 1). IER(0}
enables Received Data Available interrupt.

IER(1): When programmed high (tER(1)=Logic 1), IER(1)
enables the Transmitter Holding Register Empty
interrupt.

IER(2): When programmed high (IER(2)=Logic 1), IER(2)
enables the Receiver Line Status interrupt.

IER(3): When programmed high (IER(3)=Logic 1), IER (3)
enables the Modem Status interrupt.

IER(4) - IER(7): These four bits of the |IER are logic 0.

DA (LSA BIT O) j}_
ERBFI (IER BIT 0)
THRE (LSA 81T 5|
ETBEI (IER BIT 1)
O [LSR BIT 1]
PE(LSA BIT 2]
FE (LSR BIT 3)
81 LSR BIT 4|
ELSH (IER BIT 2)
DETS IMSA BIT 0|
00K (MSR BIT 1]
TERI [MSR 81T 2|
00CD (MR BIT 3]
EDSSI (IER BIT 3)

INTRPT
PIN 30

FIGURE 1. 82C50A INTERRUPT CONTROL STRUCTURE

TABLE 3. 82C50A ACCESSIBLE REGISTER SUMMARY
(NOTE: See Table 1 for how to access these registers}.

REGISTER BIT NUMBER
REGISTER
MNEMONIC BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
RBR Data Data Data Data Data Data Data Data
{Read Only) Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(MSB) (LsB)*
THR Data Data Data Data Data Data Data Data
(Write Only) Bit 7 Bit6 Bit 5 Bit 4 Bit 3 81t 2 Bit 1 Bit 0
DLL Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DLM Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit8
IER 0 [¢] 0 (EDSSI) (ELSI) (ETBEN (ERBFI)
Enable Enable Enable Enable
Modem Receiver Transmitter heceived
Status Line Holding Data
Interrupt Status Register Available
Interrupt Empty Interrupt
Interrupt
IR 0 0 Q 0 Interrupt Interrupt 0" 1F
(Read Only) 1D 1D interrupt
) 4 Bit (1) Bit (0) Pending
LCR (DLAB} Set Stick (EPS) (PEN) (STB) (WLSB1) (WLSBO)
Divisor Break Party Even Parity Number Word Word
Latch Parity Enable of Stop Length Length
Access Select Bits Select Select
Bit Bit 1 Bit 0
MCR Q 0 0 Loop Cut 2 Out 1 (RTS) (DTR)
Request Data
To Terminal
Send Ready
LSR 0 (TEMT) {THRE) (FE) (PE} {OE) (DR
Transmitter | Transmutter Break Framing Parity Overrun Data
Empty Holding Interrupt Error Error Error Ready
Register
Empty
MSR {DCD) (R} (DSR) (CTS) {DDCD) {TERI (DDSR) (DCTS}
Data Ring Data Clear Delta Trailing Delta Delta
Carrier Indicator Set Data Edge Data Clear
Detect Ready Send Carrier Ring Set to
Detect Indicator Ready Send
SCR Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0

LSB Data Bit 0 is the first bit transmittea or received
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Transmitter

The serial transmitter section consists of a Transmitter
Holding Register (THR), Transmitter Shift Register
(TSR). and associated control logic. The Transmitter
Hoiding Register Empty (THRE) and Transmitter Shift
Register Empty (TEMT) are two bits in the Line Status
Register which indicate the status of THR and TSR. To
transmit a 5-8 bit word, the word is written through D0-D7
to the THR. The microprocessor should perform a write
operation only if THRE is high. The THRE is set high when
the word is automatically transferred from the THR to the
TSR during the transmission of the start bit.

When the transmitter is idle, both THRE and TEMT are
high. The first word written causes THRE to be reset 10 0.
After completion of the transfer, THRE returns high.
TEMT remains low for at least the duration of the
transmission of the data word. If a second character is
transmitted to the THR, the THRE is reset low. Since the
data word cannot be transferred from the THR to the TSR
until the TSR is empty, THRE remains low until the TSR
has compteted transmission of the word. When the last
word has been transmitted out of the TSR, TEMT is set
high. THRE is set high one THR to TSR transfer time later.

Receiver

Serial asynchronous data is input into the SIN pin. The
idle state of the line providing the input into SIN is high. A
start bit detect circuit continually searches for a high to
low transition from the idle state. When the transition s
detected, a counter is reset, and counts the 16X clock to 7
1/2. which is the center of the start bit. The start bitis valid
if the SIN is still low at the mid bit sample of the start bit.
Verifying the start bit prevents the receiver from assem-
bling an incorrect data character due to a low going noise
spike on the SIN input.

The Line Control Register determines the number of data
bits in a character {LCR(0), LCR(1)). number of stop bits
LCR(2). if parity is used LCR(3). and the polarity of parity
LCR(4). Status information for the receiver is provided in
the Line Status Register. When a character is transferred
from the Receiver Shift Register to the Receiver Buffer
Register, the Data Received indication in LSR(0) is set
high. The CPU reads the Reciver Buffer Register through
DO0-D7. This read resets LSR{0). If DO-D7 are not read
prior to a new character transfer from the RSR to the RBR.
the overrun error status indication Is set in LSR(1). The
parity check tests for even or odd parity on the parity bit,
which precedes the first stop bit. If there is a parity error,
the parity error is set in LSR(2). There is circuitry which
tests whether the stop bitis high. Ifitis not, a framing error
indication is generated in LSR(3).

The center of the start bit is defined as clock count7 1/2. If
the data into SIN is a symmetrical square wave, the center
of the data cells will occur within + 3.125% of the actual

center, providing an error margin of 46.875%. The start bit
can begin as much as one 16X clock cycle prior to being
detected.

Baud Rate Generator (BRG)

The BRG generates the clocking for the UART function,
providing standard ANSI/CCITT bit rates. The oscillator
driving the BRG may be provided either with the addition
of an external crystal to the XTAL1 and XTAL2 inputs, or
an external clock into XTAL1. In either case, a buffered
clock output, BAUDOUT, is provided for other system
clocking. If two B2C50As are used on the same board, one
can use a crystal, and the buffered clock output can be
routed directly into the XTAL1 of the second 82C50A.

The data rate is determined by the Divisor Latch registers
DLL and DLM and the external frequency or crystal input,
with the BAUDOUT providing an output 16X the data rate.
The bit rate is selected by programming the two divisor
latches, Divisor Latch Most Significant Byte and Divisor
Latch Least Significant Byte. Setting DLL=1 and DLM=0
selects the divisor to divide by 1 (divide by 1 gives maxi-
mum baud rate for a given input frequency at XTAL 1).
The on-chip oscillator is optimized for a 10 MHz crystal.
Usually, higher frequency are less expensive than lower
frequency crystals.

The BRG can use any of three different popular crystals to
provide standard baud rates. The frequency of these three
common crystals on the market are 1.8432 MHz, 2.4576
MHz, and 3.072 MHz. With these standard crystals, stan-
dard bit rates from 50 to 38.5 kbps are available. The
following tables illustrate the diwvisors needed to obtain
standard rates using these three crystal frequencies.

TABLE 4. BAUD RATES USING 1.8432 MHz CRYSTAL
DIVISOR USED PERCENT ERROR
DESIRED TO GENERATE | DIFFERENCE BETWEEN
BAUD RATE 16 x CLOCK DESIRED & ACTUAL

50 2304 -
75 1536 -
10 1047 0026
1345 857 0058
150 768 -
300 384 -

600 192
1200 96 -
1800 83 -
2000 58 069
2400 48 -
3600 32 -
4800 24 -
7200 16 -
9600 12 -
19200 6 -
38400 3 -
56000 2 2.86
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TABLE 5. BAUD RATES USING 2.4576 MHz CRYSTAL TABLE 6. BAUD RATES USING 3.072 MHz Crystal
DIVISOR USED PERCENT ERROR DIVISOR USED PERCENT ERROR
DESIRED TO GENERATE | DIFFERENCE BETWEEN DESIRED TO GENERATE | DIFFERENCE BETWEEN
BAUD RATE 18 x CLOCK DESIRED & ACTUAL BAUD RATE 16 x CLOCK DESIRED & ACTUAL
50 3072 - 50 3840 -
75 2048 - 75 2560 -
110 1398 0.026 110 1745 0.026
1345 1142 0.0007 1345 1428 0.034
150 1024 - 150 1280 -
300 512 - 300 640 -
800 256 - 600 320 -
1200 128 - 1200 160 -
1800 85 0.392 1800 107 0.312
2000 77 0.260 2000 96 .
2400 64 - 2400 80 -
3800 43 0.775 3600 53 0628
4800 32 - 4800 40 -
7200 21 1587 7200 27 123
9600 16 - 9600 20 -
19200 8 - 18200 10 -
38400 4 - 38400 5 -
Reset
After powerup, the 82C50A Master Reset schmitt trigger and miscellaneous logic associated with these
input (MR) should be held high for TMRW ns to reset the register bits are also cleared or turned off. Divisor
B2CS50A circuits to an idle mode until initialization. A high Latches, Receiver Buffer Register, Transmitter
on MR causes the following: Buffer Register are not effected.

1. Initializes the transmitter and receiver internalclock  Following removal of the reset condition (MR low), the
counters. 82C50A remains in the idle mode until programmed.

A hardware reset of the 82C50A sets the THRE and TEMT
status bit in the LSR. When interrupts are subsequently
enabled, an interrupt occurs due to THRE.

2. Clears the Line Status Register (LSR), except for
Transmitter Shift Register Empty (TEMT) and
Transmit Holding Register Empty (THRE), which
are set. The Modem Control Register (MCR) isalso A summary of the effect of a Master Reset on the 82C50A
cleared. All of the discrete lines, memory elements  is given in Table 7.

TABLE 7. 82C50A RESET OPERATIONS

REGISTER/SIGNAL RESET CONTROL RESET
Interrupt Enable Register Master Reset All Bits Low (0-3 forced and 4-7 permanent)
Interrupt Identification Master Reset Bit 0 1s High, Bits 1 and 2 Low
Register Brts 3-7 are Permanently Low
Line Control Register Master Reset All Bits Low
MODEM Control Register Master Reset All Bits Low
Line Status Register Master Reset All Bits Low, Except Bits 5§ 'and 6 are High
MODEM Status Register Master Reset Bit 0-3 Low

Bits 4-7 Input Signal

SOUT Master Reset High
intrpt (RCVR Errs) Read LSR/MR Low
Intrpt {RCVR Data Ready} Read RBR/'MR Low
Intrpt (THRE) Read IIR/Write THR/MR Low
Intrpt (Modem Status Changes) Read MSR/MR Low
out2 Master Reset High
RTS Master Reset High
DTR Master Reset High
Out1 Master Reset High
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Programming

The 82C50A is programmed by the control registers LCR,
IER, DLL and DLM, and MCR. These control words define
the character length, number of stop bits, parity, baud
rate, and modem interface.

While the control registers can be written in any order, the
IER should be written to last because it controls the in-
terrupt enables. Once the 82C50A is programmed and
operational, these registers can be updated any time the
B2C50A is not transmitting or receiving data.

The control signals required to access 82C50A internal
registers are shown below.

Software Reset

A software reset of the 82C50A is a useful method for
returning to a completely known state without a system
reset. Such a reset consists of writing to the LCR, Divisor
Latches, and MCR registers. The LSR and RBR registers
should be read prior 1o enabling interrupts in order to

TABLE 8.

clear out any residual data or status bits which may be in-
valid for subsequent operation.

Crystal Operation

The 82C50A crystal oscillator circuitry is designed to
operate with a fundamental mode, parallel resonant crys-
tal. Table 8 shows the required crystal parameters and
crystal circuit configuration, respectively.

When using an external clock source, the XTAL1 input is
driven and the XTAL2 output is left open. Power con-
sumption when using an external clock is typically 50% of
that required when using a crystal. This is due to the sinu-
soidal nature of the drive circuitry when using a crystal.

The maximum frequency of the the 82C50A is 10 MHz with
an external clock or a crystal attached to XTAL1 and
XTALZ2. Using the external clock or crystal, and a divide by
one divisor, the maximum BAUDOUT is 10 MHz, and the
maximum data rate is 625 Kbps.

TYPICAL CRYSTAL OSCILLATOR CIRCUIT

PARAMETER

Frequency
Type of Operation
Load Capacitance(CL)

Rseries (Max)

10to 10 MHz

Parallel resonant. Fundamental mode
20 or 32 pF (typ)

100 ohms (f=10 MHz. CL=32 pF)

200 ohms (=10 MHz, CL=20 pF)

XTALI | Pin 16 10
— BAUD RATE
T * L - GENERATOR
T CL LOGIC
= xTAL 3
xTaLz | PN 17
| RS (]
T"
= 82504
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Absolute Maximum Ratings

Supply Voltage
Input, Output or 1/0 Voltage Applied
Storage Temperature Range

Junction Temperature...

Lead Temperature {Soldering, Ten Seconds)

CAUTION: Stresses above those listed in the "Absolute Maximum Ratings” may cause permanen! damage to the device. This
1s a stress only rating and operation of the device at these or any other conditions above those ndicated in the operation
sections of this specification s not implied.

Maximum Package Power Dissipation

......................................................................................................................... +8.0 Volts
..GND -0.5V to VCC +0.5V

.120C/W (CERDIP Package),
.360C/W (CERDIP Package),

170C/W (LCC Package)
410C/W (LCC Package)

-650C to +1500C

....... 1788 Gates

Operating Conditions

Operating Volitage Range
Operating Temperature Range
C82C50A ..
182C50A ...
................................................................................................................. -550C to +1250C

.............................................................................................. +4.5V to +5.5V

...00C to +700C
-400C to +850C

D.C. Electrical Specifications vCC =5.0v = 10%
Ta =00C to +700C (C82C50A), Ta =
Ta =-550C to +1250C (M82C50A)

-400C to +850C (182C50A)

SYMBOL PARAMETER I MIN I MAX | UNITS TEST CONDITIONS
VIH Logical One Input Voltage 20 \ 182C50A, C82C50A
22 \ M82C50A
ViL Logical Zero Input Voltage 0.8 \
VTH Schmitt Trigger Logrc One Input
Voltage MR input
2.0 Vv 182C50A, C82C50A
22 \ M82C50A
VTL Schmitt Trigger Logic Zero Input
Voltage 0.8 v MR Input
VIH({CLK) Logical One Clock Voitage vCC-0.8 Y External Clock
VIL(CLK} Logical Zero Clock Voitage 0.8 \ External Clock
VOH Output High Voltage 3.0 \ IOH = -2.5mA
VCC-0.4 \ IOH = -100pA
vOoL Cutput Low Voltage 0.4 Vv IOL = *2.5mA,
] Input Leakage Current -1.0 +1.0 UA VIN = GND or VCC, DIP Pins
g, 10, 12, 13. 14, 18, 19, 21,
22, 25-28, 35-39
10 Input’QOutput Leakage Current -10.0 +10.0 LA VO = GND or VCC, DIP Pins 1-8
ICCOP Operating Power Supply Current 6 mA External Clock
F =2.4576MHz, VCC = 5.5V,
VIN = VCC or GND. Outputs
Open
ICCSB Standby Suppiy Current 100 uA VCC = 5.5V, VIN = VCC or
GND. Qutputs Open
Capacitance T, =250C
SYMBOL PARAMETER TYPICAL UNITS TEST CONDITIONS
CIN Input Capacitance 15 pF FREQ = 1MHz, all measure-
ments are referenced to
. device GND
CouT Output Capacitance 15 pF
Ci/0 1:0 Capacitance 20 pF
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Specifications 82C50A

A.C. Speclfications VCC = 5.0V = 10%
Ta = 00C to +700C (CB2C50A)
Ta = -400C to +850C (I1B2C50A)
TA = -550C to +1250C (M82C50A)

Timing Requirements

SYMBOL PARAMETER | MIN l MAX l UNITS I TEST CONDITIONS
M Taw Address Strobe Width 50 ns
@ Tas Address Setup Time 60 ns Note 1
3 TaH Address Hold Time 0 ns
14y Tes Chip Select Setup Time 60 ns Note 1
5) TCH Chip Select Hold Time 0 ns
® ToIw DISTR DISTR Strobe Width 150 ns
) TR Read Cycle Delay 270 ns Note 1
(8 Rg Read Cycle = TAR +TDIW +TRC 500 ns
© Tpp DISTR DISTR to Driver Disable Delay 75 ns
10} TppD Delay From DISTR DISTR to Data 120 ns
(11 THZ DISTR DISTR to Floating Data Delay 10 75 ns
12y Tpow DOSTR DOSTR Strobe Width 150 ns
13 Twe Write Cycle Delay 270 ns Note 1
14 W Wrnite Cycle = TAW+TDOW+TWC 500 ns
15) Tpg Data Setup Time 90 ns
(16) TDH Data Hold Time 60 ns

NOTE 1: 'When using the 82C50A in the multiplexed mode (ADS operational), it wili operate in 80C86:88 systems with a
maximum 3 MHz operating frequency.”
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Specifications 82C50A

A.C. Specifications VCC = 5.0V + 10%

TA = 00C to +700C (C82C50A)
Ta = -400C to +B50C (182C50A)

Timing Ta = -550C to +1250C (M82C50A)
SYMBOL PARAMETER L MIN l MAX I UNITS } TEST CONDITIONS
DEMULTIPLEXED OPERATION
" Tose | Chip Select Qutput Delay from Select 125 ns
118) TRa Address Hold Time from DISTR DISTR 20 ns
19y TRcs | Chip Select Hold Time from DISTR DISTR 20 ns
120; TAR DISTR DISTR Delay from Address 80 ns
21y Tcsr | DISTR DISTR Delay from Chip Select 80 ns
122) Twa Address Hold Time from DOSTR DOSTR 20 ns
123 Twes | Chip Select Hold Time from DOSTR DOSTR 20 ns
124y Taw DOSTR DOSTR Delay from Address 80 ns
125) Tcgw | DOSTR DOSTR Delay from Select 80 ns
1260 TMRwW | Master Reset Pulse Width 500 ns
27 TxH Duration of Clock High Pulse 40
28) Tk Duration of Clock Low Pulse 40 ns

BAUD GENERATOR

129) N Baud Dwisor 1 2164
300 TRLD Baud Output Negative Edge Delay 250 ns
131y TRHD Baud Output Positive Edge Delay 250 ns
@32y TLw Baud Output Down Time 40 ns TxL = 50ns
133 THw Baud Output Up Time 40 ns TxH = 50ns
RECEIVER
134, Tgcp Delay from RCLK to Sample Time 250 ns
i35) TgnT | Delay from Stop to Set Interrupt 1 1 BAUDOUT
Cycles
(36) TRINT | Delay from DISTR DISTR (RD RBR) to
Reset Interrupt 250 ns
TRANSMITTER
837 THR Delay from DOSTR DOSTR to Reset Interrupt 250 ns
138)TIRS Delay trom Initial INTR Reset to 8 24 BAUDOUT
Transmit Start Cycles
391Tgy Delay from Initial Write to Interrupt 16 32 BAUDOUT
Cycles
40y TSTI Delay from Stop to Interrupt (THRE) 8 24 BAUDOUT
Cycles
TR Delay from DISTR DISTR (RD IiR) to Reset
{nterrupt (THRE) 250 ns
MODEM CONTROL
1a2) TMpo | Detay from DOSTR DOSTR to Output 500 ns
143) TgIm Delay to Set Interrupt from Modem Input 500 ns
(43) TRiM Delay to Reset Interrupt from DISTR DISTR
(RD MSR) 500 ns
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82C50A

A.C. Test Circuit

1OH bOL LV1 ] R1 I Cc1
OUTPUT FROM DEVICE TEST POINT

UNDER TEST -2.5mA l*Z.SmA I 1.7v I 52041 |100 pF

{INCLUDES STRAY AND TEST CONDITION DEFINITION TABLE

I JIG CAPACITANCE)

A.C. Testing Input, Output Waveform

INPUT QUTPUT
VIH +0.4v VOH

1.5V 1.5V
ViL -0.4v VoL

A.C. Testing Al input signals must switch between VIL -0.4V and VIH +0.4V Input nise
and falt umes are driven at 1nsec per voit.

Timing Waveforms

tXH
2N
2.0v 2.0V 2.0v
XTAL1 0.8V 0.8V 0.8V
tXL
28y
EXTERNAL CLOCK INPUT AC TEST POINTS
(29}
N i
| |
XTALY ﬂﬂnﬂﬂﬂr‘ﬂﬂﬂnn
311BHE —| |
- 301 | BLD =] o~ ] |=— thwiz3)
BAUD 0UT |

=1
31LBHD —] }._| _ﬂ—r__uw(sz)
_ ra0nBLO—d f—twiazy

BAUD 0UT
(+2) (33,
(30! (3, 33) 132)
1BLD—— |~ I-——IBHIJ —] thw | tLw

0 T I o N o N
Jt-— -

30D uur [-—1BHD fe—i32 |\ = 2XTAL] CYCLES
(NN | |m

]330 o f tw = (N - 2) XTAL1 CYCLES

BAUDOUT TIMING

NOTE: tBLD (<1} 15 the only spec measure from XTL1 falling edge. All other
tBLD's and 1BHD's are measured from XTAL1 rising edge.
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82C50A

Timing Waveforms

ADS
A2 A1 Ap

©82. €81. Csg

GSoUT

00STA:DOSTA

DISTR: DISTR

0ATA
00-07

(n

}.;lAW—-i ‘

N/ \_/
12UAS o for} AH3) ]

X | X x

| fi’n:s-H 1CH15) >

X vaun X | X
| e teser —Jor [-wes] 23,

— |

B b4 |
— s — o5, u
1AW

124)

i
|
x. ACTIVE

x' ACTIVE

[+~—t00W—|
12 "
X ACTIVE X
I
|

115|108 =}=—t0H=[( 16
VALID DATA

* Applicable only when ADS is tied tow.

AOS

Az A1 Ap

€82, €51, CSp

csout

WRITE CYCLE

uw—-l "

o RS et .
X VALmIX =X
| Tl ienes) ] h-178)
\ —
X v X —X__
| }-—ICSC'—-I(m |—tRCS'-|(19|
[ X
I fo—teSRT ——=fi21) | @
18R R

i20) ——lpév{:—-}——ch.{

OISTA/DISTR

DOSTR/DDSTR

DDys

DATA
Dp-07

| ','

|
_)l( scve X i )mes
| X

| L}

ACTIVE

L—IIHZHH

f—f 10019) l—-—{ L]
1000 l—‘i—"\_/_

__/
VALID DATA

* Applicable oniy when ADS is tied low

READ CYCLE
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82C50A

Timing Waveforms

RCLK
SAMPLE CLK

SIN
(RECEIVER
INPUT
DATA|

SAMPLE
CLK

INTERRUPT
|DATA READY DR
RCVA ERR|

DISTR/DISTR &
|READ REC
DATA BUFFER
OR AOLSR)

SERIAL DUT
180UT}

INTERRUPT
(THREI

00STR/DOSTA O
(WR THRI

DISTR/0ISTA &
(RD 1IR}

DOSTR/DOSTA i
{WR MCR)

RTS.OTR

ouTL. 0V

=
~|

CTS. DSR. OCO

INTERRUPT

DISTR/DISTR ' 2
{RD MSR)

RI

_11 [
b 8 CLKS | o 1SCD134)
PARITY
_\smr DATA BITS 1561 $T0P
T T
— To_xsmms.
—’I(SGIL-NIINY

Y active X

RECEIVER TIMING

START FARITY START
a8 DATA (5.8) STOP [1-2)
nns _.‘ _I8TIA0)
137)
'""“t—mAl _1 1HR
139

-‘nﬂ|-m»

/N

TRANSMITTER TIMING
/’ ACTIVE

' X
z421——| ‘—muo 142) -—’ 1MD0

ACTIVE

/i—_

‘ (44y

mausxm—g———I nmm-i

} (44)RI

by

- [SIM =143}

NOTE 1 See Write Cycle Timing
NOTE 2' See Read Cycle Timing

MODEM CONTROLS TIMING

4-40




