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ASYNCHRONOUS COMMUNICATIONS INTERFACE
ADAPTER (ACIA}

The MCEBSD Asynchronous Communications Interface Adspier pro-
vides the data formatting and control 1o interface sanal asyncheonous
data communications mniormation to bus organized sysiems such as the
MCEB00 Microprocesmng Unit.

The bus interface of the MCS850 includes selec, enabie, read/wrile,
nterrupt and bus miterface logic 10 allow data transter over an B-bit
budirectional data bus. The paraliel dats of the bus system i serisily
ransmwiiad snd recerved by the asynchronous datd interiace. with pro
per formatting and efror cher' ' "q. The tuncionsl configuretion of the
ACHA 18 programmed via (he data bus during system iunahzation, A
programmable Conttol Register pravides vanable word lengths, ciock
division ratios, transmat controk, racewve control, and interrupt control.
For panpheral or modemn operation, ihiee conirol lines sre provided.
These Hines sliow the ACIA 16 imeriace directly with the MCBEBB0L
0-600 bps cgeial modem.
® 8 and 9-Bit Transmission
® Opronal Even and Odd Parity
® Puity, Qverrun and Framng Ermor Checking
® Programmable Control Regisier
® Optional + 1, + 16, and + 64 Clock Modes
® Up to 1.0 Mbps Transmession
@ False Stan Bit Delevon
® Peripheral/Modem Conirol £
® Double Butlered
® One- or Two-Stop B4 Operanon
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MCBES0 ASYNCHAGNOUS COMMUNICATIONS INTERFACE ADAPTER
BLOCK DIAGA AM
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SERIAL DATA TIMING CHARACTERISTICS

EI - Symbol MCEs0 MCBBASD | MOaRBSs) Unit
Min | Max § Min | Max { Min | Max
Data Clock Putse Width, Low ~ 16, = 64 Modes PW, e | - 430 - 20 - -
1See Figure 1} ~ 1 Mode CLloan| - [es0| - fsm| -
Dats Clock Puiss Widih, High + 16, » 64 Modea PW, amn - 450 - ]| - ns
(See Figuie 2) + | Mode CHlogn | - [m0) - s | -
Data Clock Frequency = 16, - 64 Wodes 1 - 1.} - 10| - 1.5 | MHx
~imode | € | - |s0| ~ 70| — 11000} khr
Date Clock-to-Oata Detay for Transmuiter (See Figuie 3 oD — {600 | - |540 ] — 480} ns
Aecervs Data Setup Time (See Figure 4) +iMode | wpps | 20}F - (VO] - |X | - | ns
Recerve Data Hold Time | Sow Frgure 51 +\1Mode | thow [ Z80) — (WD | - 0| - ns
interrupt Aequest Relexse Time 1Ses Figurs 6} hHR 1.2 - 0.9 - 07 | s
Reguesi-to: Send Delay 'me (5ee Figure G} tRYS ~ |50 | — 40| — (40| ns
nput Aisa snd Fall Tumes ior 10% of the puise width d smeier) [’ 1] - 10 — o5 | - 10| as
FIGURE 1 ~ CLOCK PULSE WIDTH. LOW-STATE FIGURE 2 — CLOCK PULSE WIDTH. HIGH-STATE
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FIGURE 4 — RECEIVE DATA SETUP TIME
. FIGURE 3 — TRANSMIT DATA OUTPUT DELAY | = | Mods}
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FIGURE § — RECEIVE DATA HOLD TIME FIGURE § — AEQUEST-TO-SEND DELAY AND
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FIGURE § — EXPANDED SLOCK DIAGAAM
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DEVICE OPERATION

At the bus interlaca, tha ACIA sppears 8s two addressable
memory locstions. internalty, there sre four registers; two
resd-onty and two  wnte-only registers. The read-only
registers are Ststus and Receive Dats: the wnite-only
registers sre Control and Transrmn Data. The savial interiace
congists of swial nput and output kNes wath independent
clocks, and ihwee penpheral/ modern conirol hnes.

POWER ON/MASTER RESET

The master reset (CRO, CR1) should be set during system
initislizaton 10 nsure 1he reset condition snd Preperns for pro-
grameming the ACIA functional conliguiation wien the com-
municatons_channel is requred. Dunng the first masier
reset, 1ha IAQ end ATS outpuls are held st ievel 1. On atl
other master resets, the RTS output can be programmed
high or low weth the IRQ output held high. Control bins CRS
ahd CRS should aiso be progremmed to define the state of
ATS whenever mester reset o utiized. The ACIA siso con-
19ing internal POWer-On feset iogic to detect the powes line
turn-on ttansition end hoikd the chip in a reset state 10 pre-
vent & output i Prior to witiskization. Thiy
circuitry depends on Clesn power turn-on tranmtions. The
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Cloex Syne
Gen Logic l -

power-gn resat is raleased by means of the bus-progremmed
masied resst wiwch must be applied pnor 10 openaimg the
ACIA, Alter master resating the ACIA, the programmable
Control Register can ba set for a number of opLONS SUCh &8
vanabie clock divider ratios, vanable word length, ona of two
5top bits. panty leven, odd, of nonel, exc.

TRANSMIT

A typcal transmetting Sequence conmsts of reacing the
ACIA Siatus Regisier either as 8 result of SN manrpt of 1IN
the ACIA’S turn in a8 polling seguenca. A charsciasr may be
watten into the Transmit Data Regester if the siatus read
opershon has indicated that the Transmei Deta Regeter 13
smpty. This charscier 1 transierred to & Shift Reguater where
it is seriphzed and tranamstted trom 1ha Tranarmit Data output
preceded by a start bit and followed by one Of two stop bits.
Internal panty (odd or evenl can be opbonsily added 10 the
chatacter and will occur between the last data bit and the
lirst- stop bit. After the lirst character is wnitten m.the Data
Register, the Suatus Register Can be reed sgn to check for 8
T-sngmut Data Register Empty condition snd current
petipherel status. |f the ragister is empty, snother character
can be ioaded for trsnsmission even though tha first
character is in the process of being vansmitied (Decause of
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SERIAL INPUT/QUTPUT LINES
Receive Dats (Rx Data) — The Recerve Dats hne 15 a high-
pedance TTL-compaubia nput through wivch data s
recerved n & serl format. Synchronization wath a clock for
detection of data is accomphished internally when ciock rates
ol 18 or 64 times tha bit rale are used.

Tranemit Dats | Tx Data) — The Transmut Data cutput line
transfers senst data 1o 8 modem or other peripheral.

PERIPHERAL/MODEM CONTROL

The ACIA ir  :des several functions that permwt kmited
control of & penpheral or mooem. The functions included are
Clear-10-5end, Requeat-10-Send and Data Carner Detect.

Clear-to-Sand (CTS} — This high-mpedsnce TTL.
t ompatible input provides sutomatic control of the transmir-
ung and of 8 commumcations hnk wa 1he modem Clear-to-
Send active low output by inhibiting the Transrmut Data
Awegister Empty (TDRE) staus it

Request-to-Send (RTE) — The Requesi-to-Send output
enables the MPU 10 control a penphersl or modem wia the
data bus. The RTS output corresponds 1o the staie of the
Control Register bes CRS and CRE. When CRG =0 or both
CRE and CR8=1, the TS culpul s low (the sctve siatel.
This outlput can aiso be used for Data Termnal Asady (OTR).

Data Carrier Detecs (DCB! - This high-mpedance TTL-
compatible INput provides automanc corirol, such as n tha
receving end of 8 commumcanons link by means of a
modern Data Carner Detect output. The DCD input inhibits
and inntislizes the recerver section of the ACIA when wgh, A
low-t0-high tranmtion of the Data Carrier Datect initiates an
Nmupt to the MPU to indicate the occutrence of & loss of
carner when the Recewve interrupt Enable it 1s sei. The
Rx CLK must be runmng for proper DCD operation.

ACIA REGISTERS
The expanded block diagram for the ACIA indicates the in-
1ernal registers on the chip thal sre used {or the status, con-
1rol, recenang, and iransmitting of data. The content of sech
ol the regesters 1s sommanzed in Table 1.

TRANSMIT DATA REGISTER (TDR}

Data is wntten in the Transme Data Regisier dunng the
negative transion of tha anabile {E} when tha ACIA has besn
addreased with RS high and R/W low. Writing data into the
register causas the Transmu Data Register Empty bit in 1the
Status Register 10 go low. Data can then be rensmutted. It
the transmitier is idling and no characier 13 bang transmt-
ted. then the transfer will take piace within 1-bit tima of the
trailing edge ol the Write command. H a character 13 being
transmmitied, the new data character will COMmMeEnce 89 300N
as the previous character »s compiste. The transfer of data
causes the Transiret Data Register Empty {TDRE} bit to in-
dicate empty.

RECEIVE DATA REGISTER {RDR)

Data 15 sutomancaily transterred (0 the empty Receive
Daia Register {RDR} from the recesver desenalizer (a shilt
repsiet] upon recerving a complete charactar. This event
causes tha Recerve Date Register Ful bit {RDRFI in the
status buffer 10 go hgh {fulll. Dats may then be resd
through the bus by addresting the ACIA and selectng the
Receive Data Regater with RS and R/W high when the
ACIA is enabled. The non-destructive raad cycle causes the
ROAF bit 10 be cleared 10 empty although the daia is ra-
tained in tha ADR. The stalus is maintained by RORF a3y to
whether or not the data s current. When tha Receive Dats
Register is lull, the sutomanc transfer of data {rom the
Recerver Shift Register to the Data Asgsier 1s inhibited end
the RDR contents reman valid wiih its current stetus stored
in the Status Regrsier.

TABLE 1 — DEFWNITION OF ACIA REGISTEN CONTENTS
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been read. The RDAF bit remains sat unui the Qverrun 1s
resst. Character synchronization is maintained dufing the
Overrun condition. The Overrun indication is reset afier the
resding of data from the Receive Dama Register or by a
Mastaer Resen,

Pwrity Error (PE}, Bt 6 — The panty errot flag indicates
that the number of highs lones! in the charscter does not
agres vwath the pressiected odd or even parity. Odd parity is
defined 10 ba when the 10tsl number of ones is odd. The
parity ermor indication will be present as long as the data
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character is in 1tha RDR. If no panty is selected, then both the
transmitier panty generstor cutput and the recsiver party
check resuits are inhibited,

interrupt Request (AQ), Bit 7 — The iAQ bit indicates the
state of the IRQ outpul. Any interrupt condition with its ap-
plicable enable wil be mdicated in this status bit. Anytime
the TRO outout is low the TRCE bit wil be high to indicate the
intertupt of service request status. IRU is clesred by & resd
operation 10 the Raceive Data Register or 8 write oparstion
to the Trunsmet Date Regisier,




