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ASYNCHRONOUS COMMUNICATIONS
INTERFACE ADAPTER (ACIA)

The MC6850 Asynchronous Conmuutlons mm Adapter prowdes the data formatting and
control to interface serial asynchironous data conmwtiinications information to bus organized systems
such as the MC6800 Microprocesaing Unit.

The bus interface of the MC6850 includes select, embh, read/write, interrupt and bus uuarface

_ logic to allow data transfer over sn 8:bit bidirectional dsta bus. The parallel data of the bus system
is serially transmitted and received by:the asynchrenous dets interface, with proper formatting and
error checking. The functional configuration of the ACIA is programmed! via the data bus during
system initialization. A programmabie Control Register provides variable word lengths, clock divi-
sion ratios, transmit control, receive control, and interrupt control. For peripheral or modem opera-
tion, three control lines are provided. These lines allow the ACIA to interface directly with the
MC6860L 0-600 bps digital modem.

e 8- and 9-Bit Transmission

e Optional Even and Odd Parity A
® Parity, Overrun and Framing Error Checking

¢ Programmable Control Register

e Optional +1, +16, and +64 Clock Modes

¢ Up to 1.0 Mbps Transmission

o False Start Bit Deletion o

o Peripheral/Modem Control Functions :

® Double Buffered o

¢ One- or Two-Stop Bit Operation

BLOCK DIAGRAM
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i ] Symbol Vaiue Unit “mmmemm
R Vg |[-03tw +701 V inputs ageinst demege dus to high static
~Vin |-03w+70] V m«mmm it.js o
) N 1 T Th mummmum':
MCBBE0, MCBBASO0, MCBBBED: Ta | oo °C avoid applicstionof- any vohege higher
MCBBEOC, MCOBARIC - - - 1 lewss | medrom red Vokaghe to 6 hiE-
Storage Temperstwre Range T ~%w+B0] enhanced if unused inputs are:tied DN 8D
N ; e ,(anwwhs mvss
THERMAL CHARACTERISTICS - ) or Veeh. - " -
Charasteristic Symbol Value Unis- . L * N
- — N AT ol
“ . 'n 3 - - OJA. - °c1"' - — . N . N N .»I
~Plastic - : K - 120 ; ’
Cerdip 65 o -
" 'WER CONSIDERATIONS
The average chip-junction temperature, TJ, °C csn be obtained from:
Ty=Ta+(Ppe#a) : i
Where: ) ’

_Ta=mAmbient Temperature, °C
0 A= Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp=PNT+PPORT
PINT=ICCx VCC, Watts — Chip Internal Power
PPORT = Port Power Dissipation, Watts — User Determined L
For mast applications. Ppmrquuw &an be neglected. PPORT may booomo uomﬁam if tm davoeo is oonﬂgund to
drive Darlington besss or siak LED loads
Anapprox:mnumnonshapbuwnnPDdeJ (uprom'uwm
PD- K+(Ty+ 273°C) * ; (2
Solving equations (1) and (2) for K gives: ' - ’
K'=Ppe(TA +273°C) + 8 A*PH2 - (3)
Where K is a constent pertsining to the particular pert. Kconbedotmmndfromqum(mbymeesunng Pp (at
equitibrium) for a known TA. Using this value of K, the values of Pp and Ty can haobmmg bv salving equations (1) and (2)
iteratively for any value of Ta.

P
i~ I 4

DC ELECTRICAL CHMACTENSTICS (Vcc-SOVdc +5%, Vgs=0, TA-TLtoTu wﬂutmnoud)

Cheracteristic Syvbol | Min_ | Typ | Mex Uk |

Input High Voltage Vid V§s+2.0 - V‘LC \
input Low Voltage viL Vgs-03] - |[Vss+08} V
Input Leskage Current e e [ R/W, CSO, CS1, CSZ, Enable . I TP X .

Vin=0406.2V) . - = L RS, AxD, RxC,CTS.BCB | Y 17/ L_“ 28 . | A
Hi-Z (Off State) Input Current N DO-D7 _.

(Vin=0.4 10 2.4 V) frs1 20| 0 |
Output High Voitage ' : )

(ILoed= — 206 xA, Enabis PulssWidth <26 ps) 00-07 | VoH v

{iLoed ™ — 100 sA, Enabie Pulse Widith < 25 xs) TxOeta, ATS | -

Output Low Voltage Tiq_.'%; 1.6 mA, Ensbie Pulse Width<25 sa) VOL v
Output Leskage Current (Off Stawe) (Vo =2.4V) RO on )
mwmomtw at To=0°C) PINT mW

(Via=0, TAW25°C, tw 1.0 MH2) - Cin oF
_ €, Tx CLK, Rx CLK, n/W RS, Rx Deta, CSO, CS1, tszcrs uus
Capacitance . “RTS, Tx Dste

(Vi =0, TA=25°C, f=1.0MH2) wa | Cow pF

*For temperatures less than Ta =0°C, PjNT maximum will incresss.
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SERIAL DATA TIMING CHARACTERISTICS . P

Characterionic , Symbel [ T Mo [Win | Max | Min [ Mex] " |

Data Clock Pulse Width, Low - - - +16, ~064 Modes | chi. eo]| - |a0] - [22] - ﬁ_,,_

(Sesfigurel) " - o « Y Mdde 900] - |eso| - |s00| - |

Desa Clock Puise Width, High 16, ~6AModes [, 60 | — 460 | — [ -1
(SeeFigure2) -+ 1 Made 90| - Jeso| - |so0f - | ™

Data Clock Fesquency T+, ~04Modes | - o8 [-]10]-[15]|me}]
e L + 1 Mode - |60 ] - | 780 | - [1006] kHz

Deta Clock-to-Deta Delay for Transmitter (See Figure 3) ttoo | - (600 ] — |60 | .~} 400 | rag
Receive Dets Setup Time (See Figure 4) ~TMode | thps [ 20| — [100] — |0 ] - ['ns
Receive Deta Hold Time (Ses Figure 6) ~1Node | tApH — J100] ~ ]| = | ne
interrupt Request Release Time (See Figure 8) YR - l12] -109 |- ]07] ps*
Request-to-Send Delay Time (See Figurs 6) TS | — [ 600 | — | 480 40 | ns
tnput Rise snd Fall Times (or 10% of the pulss width if smabler) tr | — 10| — 065 ] — |0.25] »s

AGURE 1 — CLOCK PULSE WIDTH, LOW-STATE

le— PWcL —

Tx Cik
or
Rx Cik

Tx Clk

Tx Data

FIGURE 5 — RECEIVE DATA HOLD TIME
(« 1:Mode)

~ RxClk

tROH

Ax Dats

FIGURE 2 — CLOCK PULSE WIDTH, HIGH-STATE

Tx Cik .
or .
Rx Clk

j—— PWcH —>

PIGURE 4 — RECEIVE DATA SETUP TIME
(+ 1" Niode)

Ax Clock

Note: Timing messurements are referenced to and from a low voitage of 0.8 voits and a high voltage of 2.0 voits, uniess otherwise noted.
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BUS TIMING CHARACTERISTICS (See Notes 1 and 2 and Figure 7)

ident. MCBBED | MCOBAB0 | MCE8BS0
Number Characteriedc . Symbol [in | Wiaw | Min ] Mex | Win | Mex| U™
1 Cycle Time . teye 10} 10 |0.&7 __10 Q6] 10| ps
2 Pulse Width, E Low ) PWgL | 430 | 9600 | 280 [98500 | 210 | 9600] ns
3| Puise Width, E High g PWen | 460 | 9600 | 260 | 9680 § 220 | 9600, s
4 Clock Rise and Fail Time , - o tuty | =] B[ - "~ ] 2] m
9 Address Hold Time . tAH 0] - 10.. 4 - [ 0] - ns
13 Address Setup Time Before E tAS 0| - (6]~ 140{ -] n
14 Chip Select Setup Time Before € ) tcs 80 - a0 - 40 - ns
15 Chip Select Hold Time tCH 0] - 0 | - 0] - | ns
- -
18 Reead Peta Hold Time tDHR | 20} 50°}- 20 | 50°] 20 | 50°| ns
2 Write Dats Hold Time tonw | 10| - 0] - 0] - | ns
0 Output Deta Delay Time toDR 1 — | 20| — |18 | — | 150] ns
31 Input Data Setup Time ) . 1DSW | 66| — | @ | — | 80| — | ns
*The data bus output buffers are no longer sourcing or sinking current by tpHRmax (High impedance).
FIGURE 7 — BUS TIMING CHARACTERISTICS
O
\
ET ®
‘ ‘ < '0) > T
— 9
R/W, Address ™~
(Non-Muxed)
® ®
s
Read Data MPU Read Data Non-Muxed
Non-Muxed
Write Data MPU Write Data Non-Muxed
Muxed T

1. Volitage levels shown are V| 0.4 V, Vi 2.4-V, unless otherwise specified.
- 2. Measurement points shown are 0.8 V and 2.0 V, .unless otherwise specified.

FIGURE 8 — BUS TIMING TEST LOADS

LosdA ' _ Load B o
(DO0-D7, RTS, Tx Data}) =~ : e (IRQ Only)

SRV -+ VN '
AL=2540 '

. MMDB150
1 orEquiv.

, Test Ppint._ R Test Point

MMD 7000
_or Equiv.

C = 130 pF for DO-D7 R = 11.7 k§2 for DO-D7
= 30 pF for RTS and Tx Data = 24 k2 for RTS and Tx Data
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FIGURE 9 — EXPANDED BLOCK DIAGRAM :

Transmit Clock 4_". - i Clock Pvitv“ . R
: Gen Gen '
. Enable 14 ——‘ ) :
Rend/Weite 13 ~tnl - . I
Chip Select 0 8 —3n ‘Transmit )
Chip-Select 1 10 ~—3pt - Shift -3 6 Tr it Data
.Chip Select 2 9. —CQ  Register .
Register Select 11~ —F
Transmit - ;
Control D_T_____ “c_'“m [ |
Batuiste NS A L S ni * R
12t @t -
D2 20 @t "'::;:" O3> 7 Interrupt Request
D3 19 <> :l!'
us
D418 € Butters 23 Data Carrier Detect
DS 17 <> o I :
D6 16 <> ___r) - —3» SR -to-Send
D7 15 <€ 7| control
Register 0
Receive Parity
™ control Cheock .
- 1 Receive Receive
sgg.m 2 Dats = O]  shite - 2 Paceive Deta
Clock Sync
b —
Receiva Clock 3 o Gen Logic
DEVICE OPERATION a number of options such as varisble clock divider ratios,

At the bus interface, the ACIA appeers as two addressable
memory locations. Internally, thers are four registers: two
read-only and two write-only registers. The read-only
registers are - Status and Receive Data; the write-only
registers are Control and Transmit Data. The serial interface
consists of serial input and output lines with independent
clocks, and three peripheral/modem control lines.

MASTER RESET ‘ S

The master reset (CRO, CR1) must be set immediately after
power-up to insure the reset condition and prepare for pro-
gramming the ACIA functional configuration when the com-
munications channel i required. During the first master
reset, the IRQ end RTS outputs are heid at level 1. On all
other master resets, the output can be programmed
high or low with the IRQ output held high. Control bits CR6
and CR6 should aiso be programmed to define the state of
RTS whenever master reset is utilized. After master resetting
the ACIA, the programmable Control Register can be set for

MC6850 Asynchronous Communications Adapter (ACIA) DataSheet

variable word length, one or two stop bits, and parity (even,
odd, or none). :

TRANSMIT ' :

A typical transmitting sequence consists of reading
ACIA Status Register either as a result of an interrupt or in
the ACIA’s turn in a polling sequence. A character may be
written into the Transmit Data Register if the status reed
operation has indicated that the Transmit Data Register is
empty. This character is transferred to a Shift Register where
it is serialized and transmitted from the Transmit Data output
preceded by a start bit and followed by one or two stop bits.
Internal parity {odd or even) can be optionally added to the
character and will occur between the last data bit and the
first stop bit. After the first character is written in the Data
Register, the Status‘Register can be read again to check for a
Transmit Dats Register Empty condition and current
peripheral status. If the register is empty, another character
can be loaded for transmission even through the first
character is in the process of being transmitted (because of
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double buffering). The-second eharacter will be automatical-
ly transferred into the Shift fegister when the first charscter
tranemission is completed. This:seguence continues until -Il
the. characters have been transmitted.

RECEIVE

Data is received from a peripheral by means of the Receive
Data input. A divide-by-one elock ratio is provided for an ex-
tasnally synchronized clock (1o its deta) while the divide-
by-18 end 64 ratios are provided for internal synchronization.
B8it synchronization in the divide-by-16 and 64 moses is in:
itiated by the detection.of 8 or 32 low ssmplea.on the receive
line in the divide:y-18 and 64 modes reapectively . Faise stark
bit deletion capability insusgs that 8 full haif bit of a stert bit:
hae been received before the internal clock is synchronized
to the bit time. As a character is being received, parity. lodd
or even) will be checked and the errar.indication will- be
avgilable in the Status Register along with framing emor,
overrun error, and ‘Recsive Data Register-full. In.a typicel
receiving sequence, the Status Register is read to determine
if a character has been received from a peripheral. If the
Receiver Data Register is full, the-character is placed an the
8-bit ACIA bus when a Read Dats command is received from
the MPU. thnplnwhasbmsdectodfora%!:utmm (7
bits plus parity), the recaiver strips the parity bit (D7=0) so
that data alone is transferred to the MPU. This feature
reduces MPU programming. The Status Register can con-
nnuowbonndmmwtmmcbumns

avsilable in the Receive Deta Register. Thamusdao
double buffered 3o that 8- chaacter can be read from the
data register ss ancther character is being received in the
shift register. TMabovameomnusunulul
characters have been received.

INPUT/OUTPUT FUNCTIONS

ACIA INTERFACE SIGNALS FOR MPU
The ACIA interfaces to the MEB00 MPU with an 8-bit

bidirectional date bus, three chip select lirés, a register sslect
line, an interrupt request fine, read/write line, and enable -

line. TmmmmWmemw
over the ACIA.

AGAMD.M-WI The bidirectiona data

lines (DO-D7) shiow. for data trensfer between the ACIA and -

the MPU. The data bus outpist drivers are three-state devices
MM\-nmmthommumtwmn
the MPU performs an ACIA read operation. -

ACIA Ensbe (B -Thpﬁmbhaiaw.E is g _high-
impedance TTL-competible input that ensbiles the bus in-
put/output dats buffess and clocks data to and from the
ACIA. mmwmu.mwmm
#2 Clock or MCB800 E clock.

Read/Write (R/W) —~ The Reed/Write line is o high-
impedance input that is TTL compatible snd is used to con-
trol the direction of data flow through the ACIA’s input/out-
put data bus interface. When Read/Write is high tMPU Read
cycle), ACIA output drivers are turned on and & selected

register is read. When it is low, the ACIA output drivers are

MC6850 Asynchronous Communications Adapter (ACIA) DataSheet

turned off and the MPU writes into- a8 selected register.
Therefore, the Reed/Writa signel mundtoahotmd-only
orwnmlymmmhm the ACIA.

the ACIA. The ACIA is selected when CS0 and CS1 are high
and 87 is low. Tranefers of data 10'snb-from the ACIA are
then performed under the control of the Enable Signal,
Reed/Write, and Register Select.

Register Select (RS) — The Rmur Sdoct tine; isn ruoh-
impedence input that is TTL compstible. A high levet is used
to select the Transmit/Receive Data -Registers and 8 low
level the Control/Status Registers. The Read/Write signal
line'is used in conjunction with Register Select to aslect the
read-only or write-only regm-rmendumterm

m Request (IRO) - Interrupt Bequut is.8 TTL-
compatible, open-drain (no internsl pullup), ac Jow aut-
put that is used to interrupt the MPU. The IRQ output re-
mains low 8s long a8 the cause of theinterrupt is.present and
the appropriate interrupt enable within the ACIA is set. The
IRQ status bit, when high, indicates the R output is in the
active state.

interrupts resuit from conditions in both the transmitter
and receiver sections of the. ACIA, The transmitter: section
causes an interrupt when the Transmitter interrupt Enabled
condition ig selected (CR®CRA), and the Trensmit. Data
Register Empty (TDRE) status bit is high. The TDRE status
bit indicetss the cument status of the Tr itter_Date
Register exeept When inhibited by Clesr-10-Send (CTS) be-:
ing high or the ACIA being meintained.in the -Reset. condi-
tion. -The -interrupt is cleered by writing .dasa into 1the,
Transmit Dats Register. The interrupt is masked by disabliag .
the Transmitter Intesrupt via CR5 or CR8 or by the joes-of
CTS which inhibits the TDRE status bit. The Aecsiver sc-:
tion causes an interrupt when the Receiver Interrupt Eneble
is set and the Receive Data Register Full (RDRF) stetus bit is
high, an Overrun has occurred, or Data Carrier Deteot (5CD)
tiss gone figh. An interrupt resuiting from the RDRF-status
bit cen be cleared by reading data or resetting-the ACIA. In-
terrupts caused by Overrun or loss of afe cleared by
readinig thi status register after the error tondiion has oc-
curred and then reading the Receive Dets Register or reset-
ting the ACIA. The receiver interruptt is mund by resetting
the am interrupt Embﬁ. :

CLOCK WPUTS

Separate high-impedance TYL-eompatibb inputs are pro-
vided for ciocking of transmitted and received data. Clock
fmqucncas of T, 16, Qﬁ}‘ times the data rate may be

ﬁ»

TM Clogk (Tx CLK) — The.Transmit Clock input is
used for-the clocking of transmitted data. The transmitter in-
itiates mﬁm transition of the clock.

Rapgive Cleck {Rx CLK} — The Receive Clock input is

used 1or synchronization of received data. (In the + 1 mode,

the clack and déta must be synchronized externally.) The
receiver samples the data on the positive transition of the
clock:
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SERIAL INPUT/OUTPUT LINES

Receive Deta (Rx Data) — The Receive Data line is a high-
impedance TTL-compatible input through which data is
received in a serial format. Synchronization with a clock for
detection of data is accomplished internally when clock rates
of 16 or 64 times the bit rate are used.

Tranemit Deta (Tx Dsta) — The Transmit:Data output line
transfers serial data to a modem or other peripheral.

PERIPHERAL/MODEM CONTROL

The ACIA includes -several functions that permit limited
control of a-peripheral or modem. The functions included are
,Cbar-to-Send Request-m—Send and Data Carrier Detect.

Cluwb-m -(CTS) = This high-impedancs m—.a
compatible-iaput provides automatic control of the transmit-
ting end of a communications link via the modem Clear-to-
Send active: low output by inhibiting the Transmit Data
Register Empty (TDRE) status bit.

Request-to-Send (ATS) — The Request-to-Send output
enables the MPU to control a peripheral or modem via the
data bus. The RTS output corresponds to the state of the
Control Register bits CR5 and CR6. When CR6=0 or both
CR6 and-CR6=1, the RTS output is low (the active state).

Thcsoutputcmdoo be used for Data ‘m'mlnal Readv (DTM

Deta: m ‘Detect (DCD) - Thns hngh mvpodanoo T"I'L-‘
compatible input prowides automatic control, such as in the
receiving end of a-dommunications link_by means of a
modem Data Carrier Detect oitput. The DCD input inhibits
and initializes the recelver saction of the ACHA when high. A
low-to-high transition'of the Data Carrier Detect initiates an
interrupt to the MPU to indicate the occurrence of a toss of
carrier when the Receive Interrupt Enable bit is set. The
Rx CLK must be running for proper operation.

ACIA REGISTERS
“The expanded block diagram for the ACIA indicates the in-
ternal registers on the chip thet are used for the status, con-
trol, receiving, and transmitting of data. The content of each
of the registers is summarized in Table 1.

TRANSMIT DATA REGISTER: (TDR) ‘ v

Data is written in the Transmit Data Register durmg the
negative transition of the enable (E):when the ACIA has besh
addressed with RS high and R/W low. Writing data into the
register causes the Transmit‘Data Register Empty bit in thé
Status Register:to go low. Data can:then be transmitted.
the trensmitter is idling’ and no Gharacter s being transmit-
ted, then the transfer will take place within 1-bit time of v
traifing edge ‘of the Wirite: command. If a character is being'
transmitted, the new data chéracter will cocmmence as sooh
as the previeus character is coniplete. The transfer of date’
causes the Transmit Data Register Emp‘ty T DRE) bit to in-
dicate empty.

RECEIVE DATA REGISTER (RDR)

Data is automatically transferred to the empty Receive
Data Register {RDR) from the receiver deserializer (a shift
register) upon receiving a complete character. This event
causes the Receive Data Register Full bit (RDRF) in the
status buffer to go high (full). Data may then be read
througﬁ the bus by addressing the ACIA and selecting the

‘Data Register with RS ‘and R/W high when the'
ACIA is enabled.“The non-destructive read cycle causes the-
RDRAF bit to be clédred to empty although the data is re-
tained in the' RDR. The status is maintained by RDRF as to
whether or not the data is currerit. When the Receive Data
Register is full, the automatic transfer of data from the
Receiver Shift Register to the Data Register is inhibited and
the RDR contents remain valid with |ts current status stored
in the Status Register.

TABI.EI -DEFlNITIONOFACMRB)lSTEROONm

. . " . L Buffer Address
Dea | as.ﬁ_ [ wsenm W orm RS e RAW
8w . Teansmit - ' Ressive
Line N -Data - Deta Control ) X Statys
Number Register Register Register . Register r
{Wrive Only) {Read Only) (Write Only) _{Read Qniy)
1] Data Bit 0* ‘Qate it O Counter Divide Regsive Qata Register
Select 1 {CRO) _ _Full {RDRF)’
1 Data Bit 1 . Data B_i§~1 Counter Divide Transmit Data Register
. Select 2 (CR1) Empty (TDRE)
2 Data Bit 2 Data Bit2 Word Select 1 i " DataCarritr Detect
(CR2) "o (BTH)
3 Data Bit 3 Dasta Bit 3 Word Select 2 Clear-to-Send
o : (CR3) (CTS)
4 -Data Bit 4 - Data Bit 4 Word Select 3 Framing Error
. ) N (CR&) (FE)
5 Data Bit 5 Data Bit 5 Transmit Control 1 Receiver Overrun
TS BN . {CRS) . X (OVRN)
.6 Data Bit 6 Data Bit 6 Transmit Control 2 . Parity Error (PE)
: C 1CR6)
¥ ‘Data Bit 7°°° Data Bit 7°* Receive Interrupt interrupt Request
’ . Ensble (CR7) ' ('RQ)

* Leading bit = LSB = Bit 0 .
** Data bit will be zero in 7-bit plus parity modes.

*** Data bitis ""don’t care’’ in 7-bit plus parity modes.

MC6850 Asynchronous Communications Adapter (ACIA) DataSheet
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CONTROL REGISTER

The ACIA Control Register consists of etgm bits of write-
only buffer that are selected when RS and R/W are low. This
register controls the function of the receiver, transmitter, in-
terfupt ensbles, and the Rduuest-td-Sond peri-
pheral/modam control output.

CWMSMBB!CNO“CIH) The Counter
Divide-Select Bits (CRO and CR1) determirie the divide ratios
utiized in both the transmitter and receiver sections of the
ACIA. Additionally, these bits are used to provide a master
reset for the ACIA which clears the Status Register (except
for external conditions on CTS and DCD) and initializes both
the receiver and transmitter. Master reset does not affect
other Control Register bits. Note that after power-on or a
power fail/restart, these bits must be set high to reset the
ACIA. After resetting, the clock divide ratio may be selected.
These counter select bits provide for the following clock
divide ratios:

|cno\w

CR

0 0 -1

0 ) +~16

1 0 ~64

1 1 Mmﬂm

Word Select Bits (CR2, CR3, and CR4) - ThoWord
Select bits are used to select word length, parity, and the
number of stop bits. The encoding format is as folows: .

2
—'O—'O—-O-‘OIS

Function
7 Bits+ Even Parity + 2 Stop Bits
7 Bits+ Odd Parity + 2 Stop Bits
7 Bits + Even Parity + 1 Stop Bit
7 Bits+ Odd Parity + 1 Stop Bit
8 Bits+2 Stop Bits
8 Bits+ 1 Stop Bit
8 Bits + Even parity + 1 Stop Bit
8 Bits + Odd Parity + 1 Stop .Bit

- —_- 00 —=- =00

Word length, Parity Select, and Stop Bit changés are not
buffered and therefore become effective immediataly.

Trenemitter Control Bits (CR6 and CR6) — Two Transmit-
ter Control bits provide for the control of the interrupt from
the Transmit Data Register Empty condition, the Request-to-
Send (RTS) output, and the transmission of a Break level
{space). The following encoding format is used:

CRO| CRS]| Function
(] 0 m- low, Transmitting Interrupt Disabled.
0 1 RTS =iow, Transmitting Interrupt Enabled.
1 0 | RTS=high, Transmitting Interrupt Disabled.
1 1 | RTS=low, Transmits a Bresk level on the
Transmit Data Output. Transmitting Inter-
rupt Disabled.

Receive interrupt Enable Bit (CR7) — The following inter-
rupts will be enabled by a high level in bit position 7 of the
Control Register (CR7): Receive Data Register Full, Overrun,
or a low-to-high transition on the Data Carrier Detect (DCD)
signal line.

MC6850 Asynchronous Communications Adapter (ACIA) DataSheet

STATUS REGISTER

Information on the status of the ACIA is mldble 16 the
MPU by reading the ACIA Status Negm This read-ontv

. register is selected when RS is'low and R/W is high. ififor-

m-nonstorodmmmmdamthesti%sbftfh
Transmit Data Register, the Receive Data Register and
logic, and the ponpheralimodun fiatus jnpuits ¢ df tho

Receive Dsta Register Mmum‘*bnb ‘Receive Data
Register Full indicates that recsived dsta has beer trans-
ferred to the Receive Data Register. RDRF is clearad after an
MPU read of the Receive Data Register or by a master reset.
The cleared or empty state indicates that the contenis of the
Receive Data Register are not current. Data Carrier’ Detect
being high also causes RDRF to indicate empty.

Tranemit Data Register Empty (TDRE), Bit 1 — The

“Transtmit D¥ta Register Ermpty bit being set high indicates

that the Transmit Data Register contents have been trans-
ferred and that new data'may.be entered. The low state in-
dicates that the register is full and that transmission of a new
character has not begun since the last write data command.

Data Carrier Detect (DCD), Bit 2 — The Data Carrier
Detect bit will be high when the DTD input from a modem
has gone high to indicate that a carrier is not present. Zhis bit
going high causes an interrupt Request to be generated
when the Receive Interrupt Enabie is set. It remains high
after the DCD input is returned low until cleared by first
reading the Status Register and then the Data Register or
until a master reset occurs. If the DCD input remains high
after read status and read data or mastet reagt hag,accurred,
the interrupt is cleared, the DCD status bit remains h»gh and
will follow the DCD input.

Clesr-to-Send (CTS), Bit 3 — The Clear-to-Send bit in-
dicates the state of the Clear-to-Send input from a modem.
A low CTS indicates that there is a Clear-to-Send from the
modem. In the high state, the Transmit Data Register Empty
bit is inhibited and the Clear-to-Send status bit will be high.
Master resat does not affect the Clear-to-Send status bit.

Framing Error (FE), Bit 4 — Framing error indicates that
the received character is improperly framed by a start and a
stop bit and is detected by the absence of the first stop bit.
This error indicates a synchronization error, faulty transmis-
sion, or a break condition. The framing error flag is set or
reset during the receive data transfer time. Therefore, this er-
ror cindicator is present throughout the time that the

assqciated character is available.

Recsiver Overrun (OVRN), Bit 5 — Overrun is an error flag
that indicates that one or more characters in the data stream
were lost. That is, a character or a number of characters
were received but not read from the Receive Data Register
(RDR) prior to subsequent characters being received. The
overrun condition begins at the midpoint of the last bit of the
second character received in succession without a read of
the RDR having occurred. The Overrun does not occur in the
Status Register until the valid character prior to Overrun has
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been read. The RDRF bit remains set until:the Overrun is
resat. Character synchronization is_maintained during the
‘Ovutuncondﬁion ThOmumnduﬁomsmamrme
mdhgofdmfvb\'nmnmoamaworbya
Master Remet. . .

Phrlwﬁmr(l’ﬂ.!lto— The parity esror flag indicates
that the number of highs (ones) in the character does not
mmmmoddotmumy Odd, parity is
déﬁnedlobowhonthommlnumborofomnsadd"l'he

character is in the RDR. If no parity is'asiected, then dboth the
transmitter parity generator output and the receiver partiy
_ check results are inhibited.

Interrupt Request IRQ), Bit 7 — The IRQ bit indicates, the
state of the output. Any interrupt condition with its ap-
plicable enable will be indicated in this status bit. Anytime
the TR output is low the IRQ bit will be high to indicate the
interrupt or service request status. TRQ is Clesred by a reed
opomﬂontothORocﬁmeﬁoomerorawrmopetmn

mwmmdmﬁonwﬂbomtumutbodm tothoTransmanquer
1} Condips 10 0°C to 70°C MC6850S
S Saffix © 10 -40°C to 85°C MC6850CS
=k t.5 0°C to 70°C MC68AS50S
15 ~40°C to 85°C MC68AS50CS
20 0°C to 70°C MC68850S
Plastic:. -~ | - - 10 0°C to 70°C MC6850P.
| P Suffix . L ¥ -40°Ct085C |  MEBBSOCP
PR T I e I X - 0°C to 70°C - MCB8ASQP
e 15 ~40°C to 85°C MCGBAS0CP
20 0°Ct70°C | MC68B50P
. vsstfi @ 75
a1 - -Ax Datafj2 D'ﬁ)
Y Rxckfa DO
T ck e D1
ATS s D2
| Txbeege 03 -
.o RGO D4
“csofls bos
Lot741 F] 08 -

‘cstho .

Rs
Vceq 12

MC6850 Asynchronous Communications Adapter (ACIA) DataSheet Page9of 9



