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UM82450

Asynchronous Communication
Element (ACE)

Features

® Adds or deletes standard asynchronous comrunication
bits [start, stop, and parity) to or froma serial data
stream

® Fuil double buffering eliminates the need for precise
synchronization

® [ndspendently controlled transmit, receive, line status,
and data set interrupts ’

B Programmable baud rate generator allows division of
any input clock by 1 to 2!5-1 and generates the
internal 16x clock

B Independent receiver clock input

B Madem control functions (CTS, RTS, DSR, DTR,
Rl, and DCD)

B Single 45 volt power supply

® TRI-STATE TTL Drive capabilities for bidirectional

General Description

{JMB2450 is a programmable Asynchronous Communica-
tion Element {ACE) chip fabricated using the Si-Gate

NMOS process. The UMB2450 is an improved version

of the UMB2B0, It performs serial-to-parallel conversion
on data characters received from a peripheral device or
a modem, and parallel-to-serial conversion on data
characters received from the CPU. The CPU can read

Pin Configurations

oo (1 ~ 40 -] Voo
0, {2 as [ AT
D2 []3 3 |10
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DOSTR_}18 23] pDIS
DOSTR ] 10 22{] pbisTR
vss[]20 21 ] DISTR
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data bus and control bus.

& Fully programmable serial-interface characteristics

— 5-,8, 7-, or 8-bit characters

— Even, odd, or no-parity bit generation and detection

— 1-, 1%-, or 2-stap bit generation

— Baud rate generation {DC to 56k baud)

False start bit detection g0

Complete status reporting capabilities -

Easily interfaces to most popular microprocessors

Line break generation and detection

Internal diagnostic capabilities

— Loopback controls for communications fink fault
isolation

— Break, parity, overrun, framing error simulation

® Fully prioritized interrupt system controls

the complete status of the ACE at any time during
functional operation. [t also includes a pragrammable
baud rate generator 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 transmitier
logic.
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Block Diagram
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REGISTER | contROL
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C52 —»
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Absolute Maximum Ratings*'

*Comments

Temperature Under Bias ............. 0°C to +70°C Stresses above those listed under “Absolute Maximum
Storage Temperatureé . . ... ........ —65°C to +150°C Ratings” may cause permanent damage to the device.
All {nput or Output Voltages with These are stress ratings only, Functional operation of
RespecttoVgg . v.o v vn s -0.5V to +7.0V this device at these or any other conditions above those
Power Dissipation . . . ... ..... ..., 700 mW indicated in the operational sections of this specification
is not implied and exposure to absclute maximum rating
conditions for extended periods may affect device
reliability.
DC Electrical Characteristics -
Ta =0°Cto +70°C, Vpp = +8V £ 8%, Vgg =0V, unless otherwise specified.
Symbol 7 Parameter Conditions Min. Max. Units
- ViLx - " Clock Input Low Voltage —0.5 0.8 oV
Viux Clock Input High Voitage 20 Vee \Y
ViL Input Low Voltage -06 | 08 v
Vin input High Voltage 2.0 Vee Y
Voi Output Low Voltage loL = 1.6 mA on all* 0.4 Ay
Vou - Oufput High Voltage loL = —1.0mA* _ 2.4 v
lee (AV) Avg Power Supply Current (Vee) Vee = 5.25V, Ta = 25°C
. . No Loads on output
SIN, DSR, RLSD, -
CTS, Rl =2.0v 120 mA
All other inputs = 0,8V '
n Input Leakage Vee =525V, Vgg =0V 10 7y
- All other pins floating.
oo Clock Leakage Vin =0V, 626V | 10 HA
loz TRI-STATE Leakage Veg=b5.26V, Vgg =0V
Vou"r = OV, 5.26V
1} Chip deselected +£20 UA
2) WRITE Mode, chip
selected
ViLMR MR Schmitt Vi, 0.8
VIHMR MR Schmitt V4 20 \'4
* Does not apply to XTAL2Z2
Capacitance
Ta = 25°C, Vee = Vgg =0V
Symbol Parametgr' , Conditions Min. Typ. Max. Units
CXTAL2Z Clock Input Capacitance 16 20 pF
CxTaL1 Clock Qutput Capacitance fe=1MHz 20 30 pF
Cin  Input Capacitance " Unmeasured pins ' 6 10 pF
Cout - Output Capacitance returned to Vgg 10 20 pF

www.DataSheetdU.com

5--190




@UME - UM82450

AC Characteristics
Ta=0°Cto b 70°C, Vpp = +6V % 6%

Symbol 7 Parameter Conditions Min Max, Units
tAW | Address Strobe Width e B ' 60 — ns
tAS [ Address Setup Time B ' 60 ns
tAH | Address Hold Time _ ] 0 ns
1CS Chip Select Setup Time B ' 60 ns
tCH | Chip Select Hold Time ) N 0 7 ns

tDIW | DISTR/DISTR Strobe Width ' 125 | ns
tRC Read Cycle Delay . B 175 ns
RC Read Cycle = tAR* +IDIW + 1RC B ] *360 ns
DD | DISTR/DISTR to Driver Disable Delay @100 pF loading*** 80 ns
tDDD | Delay from DISTR/DISTR to Data " @100 pF loading - ' 125 ns
tHz | DISTR/DISTR to Floating Data Delay @100 pF loading*** 0o | 100 | ns
tbOW | DOSTE/DOSTR Strobe Width o , B 100 s
WG Write Cycle Delay 7 ' - 200 Vnsr
WC | Write Cycle = tAW + tDOW + tWC - 360 | s
DS Data Setup Time 7 : - 40 I ns
tDH | Data Hold Time. e ' , 1 40 ns.
tCSC* | Chip Select Output Delay from Select @100 pF loading 100 ns
tRA* | Address Hold Time from DISTR/DISTR ' ) 20 ns
tRCS* | Chip Select Hold Time from DISTR/DISTR | | 20 ns
tAR* | DISTR/DISTR Delay from Address o 60 ns
tCSR* | DISTR/DISTR Delay from Chip Select _ B 50 ns
tWA* | Address Hold Time from DOSTR/DOSTR 20 | ns
twcs* | Chip Select Hold Time from DOSTR/DOSTR ' 20 ns
tAw* | DOSTR/DOSTR Delay from Address , | 6o | ms
tcsw* | DOSTR/DOSTR Delay from Select - 5O ns
tMRW | Master Reset Pulse Width - ' 5 ns
IXH Duration of Clock High Pulse External Clock {3.1MHz Max.)| 140 ) s
XL Duration of Clock Low Pulse External Clock {3.1 MHx Max.} 140 ns
Baud Generator : ) , ]
N Baud Divisor ] i _ 1 2161
181D | Baud Output Negative Edge Delay ' 100 pF Load 125 ns
tBHD | Baud Output Positive Edge Delay 100 pF Load 126 ns
tw Baud Output Down Time Ty = 2MHz, + 2, 100 pF Load 4256 ns
THW Baud Output Up Time fx = 3MHz, + 3, 100 pF Load 330 rs
Receiver 7 _ 7 '
tSCD | Delay from RCLK to Sample Time ' ' 7 | 2 Bs
tSINT | Delay from Stop to Set Interrupt ' 1 1 R(C:‘, LK“,
_ ) - Cycles
tRINT ?F? g\{qg%r?ﬂ%lfgg)/?é SHL?et interrupt 100 pF Load -1 Hs
*Applicable only when ADS is tied fow,
**RCLK is equal to tXH and tXL. .
*x*Charge and discharge time is determined by Vg|.. Vgu and the external loading.
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A.C. Characteristics {Continued)

Symbol Parameter Conditions Min. Max. Units
Tramfnittar 7 | | -
tHR g}eﬁzsgfﬂtﬁz_ﬂ/ DOSTR (Wr THR) 100 pF Load 175 ns

s | S o i TR BB
S| Delay from | r;itial Write tF) Interrupt 16 32 (I'q,‘\?cll:;
ST Delay from Stop to Interrupt (THRE) 8 8 gfcl[ei
Modem 'Control - 7 | -. |
tMDO ?:'gztgstm DOSTR/DOSTR (WR MCR) 100 pF Load ' 200 ns
VtSIM | belay to Set Interrubt from MODEM Input 1(;JO pF Load _7 | | ns
tRIM g?;\_/Rto(RR;s:;SI [;\,tefrupt from DISTR/ 100 pE Load 7 250 o

"Timing Waveforms
‘EXTERNAL CLOCK INPUT (3.1 MHz MAX.)

I<_-’!tXH

: — A\ 20v
XTAL1 ,
, 0.8V

D

BAUDOUT TIMING

fe N >

AC TEST POINTS

2.0V
. 0.8v

XTAL1 |||||||||l||l||l|||||||l '
18HD —*] |=— ' . -

1BLD | fe— ] e thw
BAUD OUT
= h - [*—tgHp —~|

=l 181D

8AUD OUT
(+2)

taL ] tLw

-

fU

tHW

r—th

-+ le-1BHD tHw

BAUD OUT

+— W —=

—

+3) taLn o
—| F - je—1BHD
BAUD OUT
= N,N>3)

le— tLW — el thw = (N-2) XTAL1 CYCLES

g

tLw =2 XTAL1 CYCLES :
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Timing Waveforms (Continued)

" WRITE CYCLE
I‘—tAW—'l . - . r —
ADS \ / ' \ /
_[=tas+f je—tan , _
AsAnag X vaup] X——— X
| jelCSe] o rton le—s! twas
—_— . — N —
€s3, cs1,Cso | X vaLip X - —|—X%__
‘ P_tcsc! _.I |' - -l tWCS'
_———— S
csouT | )(___________
tcon —] | -
L.——tAw- - we |
t t ]
| | -— DOW——[<—V \_Nc——l)\; _
DOSTA/DOSTR , X active X {AcTive
I Ly " oR
- - ' —{ - }
DISTA/DISTR ) I L X active

e

, tos |¢«—sle—r] toH
DATA i _ — ,
Dg-D7 {VALID DATA e

* Applicable Only When ADS is Tied Low,

READ CYCLE : _
t‘-_ taw ——I . 1 b

[e-tAS | fe—tAH
An AL Ao XVALID [ X —yg__
s o—tcn 7 f—s] tRA*
—e . X \ A
53, Cs1, €S0 X vaLio X |—X_
| e—tcsce -.I |-———|1RCS'
csour || K_______l_____
| je—1tcspr  —— | X
tAR* — —RC —
_fowe—mo |
DISTR/DISTR '  Xoacrve X | N ~ Xacrive
l l " i 0%
. . — s V -
DOSTA/DOSTR 7 | | . Xacrive

y - 1S
Htps I—-——ltDD
DDIS \ ’ / .
’ tppD [«

DATA VALID
Dg-Dx ™. DATA/

* Applicable Only When ADS is Tied Low.
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. Timihg Waveforms (Continued)

RECEIVER TIMING

ACLK

SAMPLE CLK

SIN
{RECEIVER START
INPUT

DATA}

SAMPLE
CLK

INTERRUPY

{DATA READY OR

RCVR ERR}

DISTR/DISTR (@

[AEAD AEC

1
-

| —

S CLKS

h—’”'-'sco |
[

3 Jm
s

DATA BITS(5-2}
] b

Y=\ /T

I
—

14—

e

DATA BUFFER

OR ADLSR)

TRANSMITTER TIMING

SERIAL
QUT {(EOUTI

INTERRUPT
ITHRE!

DOSTA'DOSTA Q)

{WR THR

DISTR/DISTR (@)

(RD LAY

'MODEM CONTROL TIMING

DOSTR/DOSTR (D)

(WA MCR)

— —
ne]
N

-

HR

-

%TART/ DATA i5-21

X

URS

o

nn'vy sTOP II-NAR/

=

-

e

o

1S.00IR

INTERRUPT

BISTR:OISTR (3
RD MSR)

Note:

K

Rl

1, See Write Cycle Timing

2, See Read Cycle Timing
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Pin Description

Input Signals

Chip Select (CS0, CS1, C52), Pins 12—14: When CS0 and
CS1 are high and CSZ is low, the chip is selected. Chip
selaction is complete when the decoded chip select signal
is latched with an active {low) Address Strobe [ADS} input.
This enables communication between the ACE and the
CPU.

"Data Input Strobe (DISTR, DISTR), Pins 22 and 21: When
DISTR is high or DISTR is low while the chip is selected, it
allows the CPU to read status information or data from a
seiected register of the ACE. Only an active DISTR or
DISTR input is required to fransfer data from the ACE
during a read operation. Therefore, tie either the DISTR
input permanently low or the DISTR Input permanently
high, if not used.,

Data Output Strobe (DOSTR, DOSTR}, Pins 19 and 18:
"The DOSTR is high or DOSTR Is low while the chip is
‘selected, which allows the CPU to write data or control
words into a selected register of the ACE. Only an active
DOSTR or DOSTR input is required to transfer data to
the ACE during a write operation, Therefore, tie either
the DOSTR input permanently low or the DOSTR input
permanently high, if not used.

Address Strobe {ADS), Pin 25: When this is low, it provides
latching for the Register Select (A,, Ay, Agl Az} and Chip
Select {CSO, CS1, €S2} signals. An active ADS input is re-
quired when the Register Select (Ay, Ay, A;) signals are
not stable for the duration of a read or write operation. If
not required, tie the ADS input permanently low.

Register Select {A,, Ay, Agl, Pins 26—28: These three
Inputs are used during a read or write operation to select
an ACE register to read from or write to as indicated
in Table 1. The DLAB must be set high by the system
software to access the Baud Generator Divisor Latches.

Master Reset (MR), Pin 35: This input is buffered with
a TTL-compatible Schmitt Trigger with 0.5V typical
hysteresis. When high, it clears all the registers (except
the Receiver Buffer, Transmitter -Holding, and Divisor
Latches), and the control logic of the ACE. Also, the state
of various output signals (SOUT, INTRPT, OUT 1,0UT 2,
RTS, DTR) are affected by an actwe MR input. (Refer
to Table 2)

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

Serlal Input (SIN), Pin 10: Serial data input from the com-
munications link {peripheral device, MODEM, or data set).

Clear to Send (CTS}, Pin 36: The CTS signal isa MODEM
contro! function input whose conditions can be tested

DLAB{ A, (A1 [Ag Register
Receiver Buffer {read), Transmitter

0 1000 | Holding Register {write)

0 00| 1 ] Interrupt Enable

X 10| 110 | Interrupt ldentification (read only)
"X {01111 | Line Control

X 1§{0 |0 | MODEM Control

X | 1101} Line Status

X 11110 | MODEM Status

X 11111 |Scratch

1 0 | 0 | 0 | Divisor Latch (least significant byte)

1 0 { 0 | 1 | Divisor Latch {mast significant byte}

by the CPU by reading bit 4 (CTS) of the MODEM Status
Register. Bit 0 (DCTS) of the MODEM Status Register
indicates whether the CTS input has changed state since
the previous reading of the MODEM Status Register. CTS
has no effect on the Transmitter. Whenever the CTS bit
of the MODEM Status Register changes state, an interrupt
is generated if the MODEM Status Interrupt is enabled.

Table 1. Register address

Data Set Ready (D5R), Pin 37: When low, this indicates
that the MODEM or data set is ready to establish the com-
munications link and transfer data with the ACE. The DSR -
signal is a MODEM-control function input whose condition
can be tested by the CPU by reading bit & (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. “Whenever the DSR bit of the MODEM
Status Register changes state, an interrupt is generated if
the MODEM Status Interrupt is enabled,

" Data Carrler Detect (DCD), Pin 38: When low, this in-

dicates that the data carrier has been detected by the MO-
DEM or data set, The DCD signal is a MODE-control func-
tion input whose condition can be tested by the CPU by
reading bit 7 (DCD) of the MODEM Status Register, Bit
3 (DDCD} of the MODEM Status Register indicates whe- -
ther the DCD input has changed state since the previous
reading of the MODEM Status Register. DCD has no
effect on the receiver, Whenever the DCD bit of the MO-
DEM Status Register changes state, an interrupt is generat-
ed if the MODEM Status Interrupt is enabled.

Ring Indicator (RT), Pin 39: When low, it indicates that a
telephone ringing signal has been received by the MODEM
or data set. The RI signal is a MODEM-contro! function
input whose condition can be tested by the CPU by reading
bit 6 (R1) of the MODEM Statiie Reaicter  Rit 2 (TFRN

wyw.DataSheetdU.com
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of the MODEM Status Register indicates whether the RT
input has changed from a low to a high state since the
previous reading of the MODEM Status Register. 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 is enabled.

Vpp. Pin 40: +5V- supply.
Vss, Pin 20: Ground (O-V) reference.

Output Signals

Data Termina! Ready (ﬁ), Pin 33: When low, this in-
forms the MODEM or data set that the ACE is ready to
communicate. The DTR output signal can be set to an ac-
tive low by programming bit O {DTR) of the MODEM Con-
trol Register to a high level. The DTR signal is set high
upon & Master Reset operation, The DTR signal is forced to
its inactive state (high) during loop mode operation.

Request to Send (RTS), Pin 32: When low, this informs the
MODEM or data set that the ACE is ready to transmit
data. The RTS output signal can be set to an active low
by programming bit 1 {(RTS} of the MODEM Control
Register. The RTS signal is set high upon a Master Reset
operation, The RTS signa! is forced to its inactive state
{high) during loop mode operation,

Output 1 {OUT 1), Pin 34: This is a User-designated output
that can be set 1o 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.
The OUT 1 signal is forced to its inactive state {high) during
loop mode operation. )

Qutput 2 {OUT 2), Pin 31: This is a Usar-designated output
that can be set to an active low by programming bit 3 (OUT
2) of the MODEM Control Register to-a high level, The
OUT 2 signal is set high upon a Master Reset Operation.
The OUT 2 signal is forced to its inactive state (high) during
loop mode operation.

Chip Select Out {CSOUT), Pin 24: When high, indicates
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, CSOUT goes low when the
chip is deselected.

Driver Disable (DDIS), Pin 23: This goes low whenever the
~ CPU is reading data from the ACE. A high-level DDIS
output can be used to disable an external transceiver (if
used between the CPU and ACE on the D;—Dg Data Bus}
at all times, except when the CPU is reading data.

Baud Out {(BAUDOUT], Pin 15: This is a 16x clock signal
for the transmitter section of the ACE. The clock rate is
equal to the main reference oscillator frequency divided by
the specified divisor in the Baud Generator Divisor Latches.

“tion and is enabled via the IER:

‘Serial Qutput (SOUT), Pin 11:

. . UM82450

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 whenaver any ane

of the following interrupt types has an active high condi-

Receiver Error Flag;

Received Data Available; Transmitter Holding Register

Empty and MODEM Status. The INTRPT signal is reset

low upon the appropriate interrupt service or a Master
Reset operation.

Composite serial data
output to the communications link (peripheral, MODEM
or data set). The SOUT signal is set to the Marking (logic
1} state upon a Master Reset operation.

_Input/Qutput Signals

Data (D;—Dy) Bus, Pins 1—8: This bus comprises eight
TRI-STATE input/output lines. The bus provides bidirec-
tional communications between the ACE and the CPU.

" Data, control words and status information are transferred

via the D,—Dq Data Bus.

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

Programmable Registers

The system programmer may access or control any of
the ACE registers summarijzed in Table 3 via the CPU,
These registers are used to control ACE operations and to
transmit and receive data.

Line Control Register

The system programmer specifies the format of the asyn-
chronous 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 separate
storage in system memory of the line characteristics.
The contents of the Line Control Register are indicated
in Table 3 and are described below.

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

www.DataSheetdU.com =

5-196



Oume

UMS82450

Bit 2: ‘This bit specifies the number of Stop bits in each

transmitted character. If bit 2 is a logic 0, one Stop bit
is generated in the transmitted data, If bit 2 is a logic 1
when a 5-bit word length is selected via bits O and 1, one
and a half Stop bits are generated, If bit 2 is a logic 1 when
either a 6-, 7+, or 8-bit word length is sefected, two Stop
bits are generated. The Receiver checks the first Stop-bit
only, regardless of the number of Stop bits selected,

-Bit 3: This bit is the Parity Enable bit, Whenbit3isa
Iogic 1, a Parity bit is generated {transmit data) or checked
{receive data) between the last data word bit and Stop bit
of the serial data. (The Parity bit is used to produce
an even or odd number of 1s when the data word bits.and
the Parity bit are summed.}

‘Bit 4: This bit is the Even Parity Select bit. When bit 3isa
logic 1 and bit 4 is a logic O, 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 logic 1s is transmitted or checked.

Bit 5: This bit is the Stick Parity bit. When bits 3, 4 and

-6 are logic 1s the Parity bit is transmitted and checked by
“the receiver as a logic 0. If bits 3 and B are 1s and bit 4
is a logic Q then the Parity bit is transmitted asa 0,

Table 2. ACE Resat Functions

«Bit 6: This bit_is the Break Control bit. When it is set to

a logic 1, the serial output {SOUT) is forced to the Spacing
(lagic 0) state. The break is disabled by setting bit 6 to
a logic 0. The Break Control bit acts only on SOUT and
has no effect on the transmitter logic.

Note: This feature enables the CPU to alert a terminal in
a computer communications system. If the following
sequence is followed, 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 after the next THRE.

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

During the break, the Transmitter can be used as a charac-

ter timer to accurately establish the break duration.

Bit 7: This bit is the Divisor Latch Access Bit {DLAB). It
must be set high (logic 1) to access the Divisor Latches of
the Baud Generator during a Read or Write operation. It
must be set low (lagic 0) to access the Receiver Buffer,
the Transmitter Holdmg Register, or the Interrupt Enable
Register.

Regtsterl&gnal " Reset Control Reset State
{nterrupt Enable Heglster Master Reset [0 - 3 for ce?:aln?ilt: _L;) "; ermanent)
Interrupt Identification Register Master Reset g:: 503|§' 7H f:;’ [':3;:;1:, :en'ili t(c):\,:
Line Caontrol Register . Master Heset All Bits Low
MODEM Control Register Master Resst All Bits Low
Line Status Register Master Reset Ex ceptA B”itzl;s&'-%v:'re High
MODEM Status Register Master Reset Bits f 't; O_-l?]plftvgi anal
SouT | “Master Resst R High
INTRPT {RCVR Errs) Read LSR/MR Low
INTRPT (RCVR Data Ready) - _ Read RBR/MR Low
INTRPT (THRE) _ Head 11RMrite THR[MH : Low
77 INTRPT (Modem Status Changes) Read MSR/MR Low
OUT 2 7 Master Reset High
RTS Master Reset High
DTR Master Reset High
OUT1 Master Reset _ ~ High
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Table 3. Summary of Accessible Registers
Register Address
ODLAB=0 | 0 DLAB=0 | 1DLAB=0| 2 3 4 5 6 7 | 0DLAB=1 | 1 DLAB=1
Bit No.| Recelver | Transmitter Interrupt
Buffer Holding Interrupt Ident. Line MODEM Line MODEM |Scratch| Divisor Divisor
Register Register Enahle Register | Control Control Status Status Reg- Latch Latch
{Read {Write Register {Read | Register | Register Register | Register | ister {LS) {mS)
Only) Only) Only)
RBR THR IER IR LCR MCH - LSR MSR SCR DLL DLM
Enable ) 7
Word ) R
0 |DataBit0*| Data8it0 "3 Ninterrupt| Select Ready <r | sito Bit0 Bit8
Available Pendin Bit 0 Ready (DR} to Send
Interrupt 9 (WLSO} (DTR)} | {DCTS)
{ERBFI)
Enable (WL
Transmitter Word . Delta
Holding |interrupt| Length Bequest Qverrun Data
1 DataBit1 | DataBit 1 Register 1D Select to Sand Error Set Bit 1 Bit 1 Bit9
Empty Bit {0} Bit t (RTS) {oR) Ready ’
Interrupt fwLst) | - {DDSR)
(ETBE!) ’
Enabla Trailing
Hef::;er Interrupt ﬁ:gtl;er Parity Edge
2 DataBit2 | DataBit 2 1D K P Out 1 Error Ring Bit 2 Bit 2 B8it 10
Status , Bits .
) Bit {1} - {PE) Indicator
Interrupt {STB) (TERI)
(ELSI}
Enable Delta
_ MODEM . Parity Framing Data
3 DataBit3 | DataBit3 Status o} Enable Qut 2 Error - Carrier Bit3 Bit3 Bit 11
Interrupt {PEN} (FE} Detect
(EDSSI) {DDCD)
Pi‘:;" Break | Clear to
4 | pataBita | Datasit4 0 o Y toop | Interrupt | Send | Bit4 | Bit4 Bit 12
Setact BN | (cTs)
{EPS)
Transmitter| Data
. Stick Holding Set . . .
5] Data Bit5 | DataBit5 0 0 Parity 0 Register Ready Bito Bit 5 Bit 13
' {THRE) (DSR) '
Set Transmitter] Ring |
6 Data Bit 6 | Data Bit 6 Q 0 Bfeék 0 Empty | indicator | Bit6 Bit6 Bit 14
[TEMT) (BD)
Divisor
oo
7 DataBit7 | DataBit7 0 0 Access o] Q Detect Bit 7 Bit7 Bit 16
Bit
(DLAB) (bco}
* Bit O is the least significant bit. It is the first bit serially transmitted or received.
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Programmable Baud Generator

The ACE contains a programmable Baud Generator that is
capable of taking any clock input {DC to 3.1 MHz) and
dividing it by any divisor from 1 to 216—1, The output
frequency of the Baud Generator is 16 x the Baud [divisor
# = (frequency input) <+ {baud rate x 16}].. Two 8-bit

latchies store the divisor in a 16-bit binary format. These .

Divisor Latches must be loaded during initialization in
arder to ensure desired operation of the Baud Generator,
Upon loading either of the Divisor Latches, a 16-bit Baud
counter is immediately loaded. This prevents long counts
on injtial load.

Tables 4 and © illustrate the use of the Baud Generator
with crystal frequencies of 1.8432 MHz and 3.072 MHz
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,
maximum operating frequency of the Baud Generator is
3.1 MHz, However, when using divisors of 3 and below,
the maximum frequency is. equal to the divisor in MHz,

For example, if the divisor is 1, then the maximum

frequency is 1 MHz. In no case should the data rate be
greater than 56k Baud.

Lirie 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 3 and are described
below. '

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 Re-
ceiver Buffer Register. Bit O is reset to a logic O by reading
the data in the Receiver Buffer Register.

Bit 1: This bit is the Overrun Error (OE) indicator. Bit 1
indicates that data in the Receiver Buffer Register was not
read by the CPU before the next character was transferred
into the Receiver Buffer Register, therehy 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 does not have
the correct even or odd parity, as selected by the even-
parity-select bit. The PE bit is set to a logic 1 upon detec-
tion of a parity error and is reset to a logic 0 whenever
the CPU reads the contents of the Line Status Register.

Bit 3: This bit is the Framing Error (FE} indicator. Bit3
indicates that the received character did not have a valid
Stop bit. Bit 3 is set to a logic 1 whenever the Stop bit
following the last data bit or parity bit is detected as a
zero bit (Spacing level}. The FE indicator is reset whenever
the CPU reads the contents of the Line Status indicator.

The .

. UM82450
Table 4. Baud Rates Using a 1.8432 MHz Crystal
Desired Divihr Used Percent Error
B l.lt:"R ¢ to Generate Difference Between
aud Hate 16 x Clock Desired and Actual
50 2304 -
- 76 1636 -
110 1047 0.026
134.6 857 0.058
160 768 T =
300 384 -
600 192 -
1200 96 -
1800 64 -
2000 B8 0.69
2400 48 -
3600 32 -
4800 24 —_
7200 16 -
9600 12 -
19200 6 -
38400 3 -
56000 2 2.86
Typical Oscillator Application
XTERNAL DR{VER
EXTE D 5
CLOCK - XTAL
UM82450
BRIVER
OPTIONAL !
CLOCK —o< l— XTAL2
OuUTPUT - -
XTAL1
uUMB2450
XTAL2
Typical-Cr-y_sta-I Osciltator Network
Crystal Hp Ry2 C; C,
31MHz | 1MQ | 1.6K| 10-30pF | 40-60 pF
1.8 MHz 1 MQ 1.6K | 10-30pF | 40-60 pF
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‘Table 5. Baud Rates Using 3.072 MHz Crystal

. UMS2450

-Bit4: This bit is the Break Interrupt (Bl) indicator. Bit 4

— , is set to a logic 1 whenever the recaived data input is held
Dasired Divisor Used Percent Error in the Spacing {logic 0) state for longer than a full word
Ba:;"r-!ate to Generate Difference Between transmission time (that is, the total time of Start bit +
16 x Clock Desired and Actual data bits + Parity + Stop bits). The Bl indicator is reset
whanever the CPU reads the contents of the Line Status
50 3840 - indicator. Bits 1 through 4 are the error conditions that
75 2660 - produce a Receiver Line Status interrupt whenever any
110 1745 0.026 of the corresponding conditions are detected,
1346 | 1428 0.034 :
150 1280 _ 8it5: This bit is the Transmitter Holding Register Empty
200 640 : ' (THRE) indicator. Bit 5 indicates that the ACE is ready
) - to accept a new character for transmission. In addition,
600 320 : - this bit causes the ACE to issue an interrupt to the CPU
1200 160 - when the Transmit Halding Register Empty Interrupt
1800 107 0.312 enable is set high, The THRE bit is set to a logic 1 when
2000 96 C—- ) a character is transferred from the Transmitter Holding
2400 80 - Register into the Transmitter Shift Register. The bit
3600 53 0.628 is reset to logic O concurrently with the loading of the
4800 a0 — Transmitter Holding Register by the CPU.
7200 2 , 1.23 Bit 6: This bit is the Transmitter Empty {TEMT) indicator,
9600 . 20 i - Bit 6 is set to a legic 1 whenever the Transmitter Holding
19200 10 T Register {THR) and the Transmitter Shift Register (TSR)
38400 5 - are both empty. It is reset to a logic 0 whenever either
the THR or TSR contains a data character.
Table 6. Interrupt Control Functions
Interrdpt Identification b :
Reglster intarrupt Set and Reset Functions
o . . Priority interrupt Interrupt Interrupt
Bit 2 Bit 1 Bit0 Level Type Source Reset Control
0 0 1 - None - None -
' Overrun Error
or
. Parity Error . ,
. Receiver . Reading the
1 1 0 Highest . - or . ki
Line Status Framing Error Line Status Register
or
_ Break Interrupt - _
\ " Receive Receiver Reading the
L 0 0 Second | pata Available Data Avallable Recelver Buffer Register
Reading the
I{R 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
Fourth MODEM o MODEM St
0 0 0 ourt . . tatus
Status Ring Ig?ltor Registe_r
Data Carrier
Detect
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Bit 7: This bit is permanently set to logic 0. The Line
Status Register is intended for read operations only.
Writing fo this register is not recommended as this opera-
tion is used for factory testing.

Interrupt ldentification Register

The ACE has an on-chip interrupt capability that allows for

“flexibility in interfacing poputar microprocessors presently
available. In order to provide minimum software overhead
during data character transfers, the ACE prioritizes inter-
rupts into four levels. The four levels of interrupt condi-
tions are as follows: Receiver Line Status {priority 1);
Received Data Ready {priority 2); Transmitter Holding
Register Empty (priority 3); and Modem Status (priority
4),

Information indicating that a prioritized interrupt is pend-
ing and the type of that interrupt are stored in the Inter-
rupt identification Register (IIR). When addressed during
chip-select time, the IR freezes the highest priority inter-
rupt 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 3 and are de-
scribed below,,

.Bit 0; This bit can be used in either a hardwired prioritized
or polled environment to indicate whether an interrupt Is
pending. When bit O is a logic 0, an interrupt is pending
and the IR contents may be used as a pointer to the ap-
propriate interrupt service routine. When bit O is a logic 1,
no interrupt is pending and polling {if used -} continues,

Bits 1 and 2: These two bits of the |IR are used to |dent|fy
‘the highest priority interrupt pending as indicated in Table
5,

Bits 3 through 7:
logic 0.

These five bits of the IIR are always

Interrupt Enable Register

This 8-bit register enables the four types of interrupts of
the ACE to separately activate the chip interrupt (INTRPT)
output signal. [t is possible to totally disable the interrupt
* system by resetting bits O through 3 of the Interrupt Enable
Register. Similarly, by setting the appropriate bits of
this register to a logic 1, selected interrupts can be enabled.
Disabling the interrupt system inhibits the fnterrupt
Identification Register and the active (high} INTRPT
output from the chip. Al other system functions operate
in their normal manner, including thé 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.

"Bit 0: This bit enables the Received Data Available Inter-
rupt when set to logic 1.

5—201

.Bit 1: This bit enables the Transmitter Holding Register

Empty Interrupt when set to logic 1. .

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

Bit 3: This bit enables-the MODEM Status Interrupt when
set to Jogic 1.

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

MODEM Control Register

This 8-bit register controls the interface with the MODEM
or data set (or a peripheral device emulating a MODEM).
The contents of the MODEM Controt Register are indicated
in Table 3 and are described below,

Bit 0: This bit controls the Data Terminal Ready (DTR)
output. When bit O is set to togic 1, the DTR output is
forced to a logic 0. When bit O is reset to a logic O, the
DTR output is forced to a logic 1. The DTR output of
the ACE may be applied to an EIA inverting line driver
{such as the DS1488) to obtain the proper polarity input
at the succeeding MODEM or data set.

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

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

Bit 2: This bit controls the Output 1 (QUT 1) signal, which
i§ an auxiliary user-designated output.
OUT 1 output in a manner identical to that described
above for bit 0,

Bit 3: This.bit controls the Qutput 2 (OUT 2) signak, which
is an auxiliary user-designated output. Bit 3 affects the

OUT 2 output in a manner Identical to that described
above for bit 0.

Bit 4: This bit provides a local loopback feature for diagno-

tic testing of the ACE. When bit 4 is set to logic 1, the.

following occurs: the transmitter Serial Output (SOUT) is
set to the Marking (logic 1) state; the receiver Serial Input
{SIN) is disconnected; the output of the Transmitter Shift
Register is “'looped back® into the Receiver Shift Register
input; the four MODEM Control inputs {CTS, DSR. DCD,
and R!) are disconnected; and the four MODEM Control
outputs (DTR, RTS. OUT 1, and OUT 2) are internally
connected to the four MODEM Control inputs, and the
MODEM Control output pins are forced to their inactive
state (high). In the diagnostic mode, data that is transmit-
ted. is immediately received.- This feature allows the pro-
cessor to verify the transmit-and received-data paths of
the ACE.

In the diagnostic mode, the receiver and transmitter inter-
rupts are fully operational. The MODEM Control Inter-
rupts are also operational, but the intefrupts’ sources are

www.DataSheetdU.com
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now the lower four bits of the MODEM Control Register
instead of the four MODEM Control inputs. The interrupts
are still controlled by the Interrupt Enable Register.

Bit 5 through 7: These bits are permanently set to lagic 0,

MODEM Status Register

This 8-bit register provides the current state of the control
lines from the MODEM {or peripheral device) to the CPU.
In addition to this current-state information, four bits
of the MODEM Status Register provide change information.
These bits are set to a logic 1 whenever a control input
from the MODEM changes state. They are reset to logic
0 whenaver the CPU reads the MODEM Status Register,

Accessible Registers

The contents of the MODEM Status Register are indicated
in Table 3 and are described below.

Bit 0: This bit is the Delta Clear to Send {DCTS) indicator.
Bit O indicates that the CTS input to the chip has changed
state since the last time it was read by the CPU,

Bit 1: This bit is the Delta Data Set Ready {DDSR) in-
dicator. 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

Typical Application

SYSTEW 8us

(TERI) detector. Bit 2 indicates that the R input to the
chip has changed from a low tc a high state.

Bit 3: This bit is the Delta Data Carrier Detect {DDCD)
indicator. Bit 3 indicates that the DED input to the chip
has changed state. Whenever bits 0, 1, 2, or 3 are set to
logic 1,2 MODEM Status Interrupt is generated.

Bit 4: This bit is the cdmplement of the Clear io 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 6! This bit is the complement of the Data*Set Ready
{DSA} 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 Data Carrier
Detect (DCD) input. If bit 4 of the MCR isset to a 1, this
bit is equivalent to OUT 2 of the MCR.

Scratchpad Register

This 8-bit Read/Mrite Register does not control the ACE
in any way. It is intended as a scratchpad register ta be
used by the programmer to_hold data temporarily.

| XTALI —
Ag-Az3 <j LATCH :>A¢,-A, T
. o I
ADDRESS . XTAL2 o
; sz
DECODEA ERUGOUT _ ;
+5 - cs |
' _: cso ACLK )
80286 RESET R
souT
. SIN
UM82450 ____
\;/l_-— : - 0g-07 ATS |
Pofis IS BUFFER : - :::: Doy oTR EIA fs-232
DsA DRIVERS <:> INTERFACE
oCo
=8 DiSTH CTS
oW ) 1
; OosTh
DISTR
DOSTR
ADS
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Ordering Information

 Part No. ' Package
UMB2450 40L DIP
UMB2450L 44L PLCC
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