3 HARRIS

CDP6853

CMOS Asynchronous Communications
Interface Adapter (ACIA) with MOTEL Bus

November 1994

Features
e Compatible With 8-Bit Microprocessors
* Multiplexed Address/Data Bus (MOTEL Bus)

e Full Duplex Operation With Buffered Receiver and Transmitter

* Data Set/Modem Control Functions

* Internal Baud Rate Generator with 15 Programmable Baud Rates (50

to 19,200)

e Operates at Baud Rates Up to 250,000 Via Proper Crystal or Clock

Selection

* Program-Selectable Internally or Externally Controlled Receiver Rate

* Programmable Word Lengths, Number of Stop Bits, and Parity Bit

Generation and Detection
¢ Programmable Interrupt Control
¢ Program Reset
¢ Program-Selectable Serial Echo Mode
* Two Chip Selects
* One Chip Enable
e Single 3V to 6V Power Supply
e Full TTL Compatibility

* 4MHz or 1TMHz Operation
{CDP6853-4, CDP6853, Respectively)

Pinout
PACKAGE TYPES D AND E

TOP VIEW

. A
RAW— 1 28— Vop
cso— 2 27— bs
81— 3 26— TR
RES — # 28— 07
RiC —] & 24— b8
XTI — 6 23— os
xTLo— 7 22— D4
RS — @ 21— 03
TE — 9 20— b2
™ —10 19— ant
TR —n 18— ADO
RxD —{12 17 [— BSR
CE—{13 16 —BTH
vss—{ 14 15| —as

Description

The CDP6853 Asynchronous Communications Interface
Adapter (ACIA) provides an easily implemented, program
controlled interface between 8 bit microprocessor-based
systems and serial communication data sets and
modems.

The CDP6853 has an internal baud rate generator. This
feature eliminates the need for muttiple component support
circuits, a crystal being the only other part required. The
Transmitter baud rate can be selected under program
control to be either 1 of 15 different rates from 50 to 19,200
baud, or at 1/16 times an external clock rate. The Receiver
baud rate may be selected under program control to be
either the Transmitter rate, or at 1/16 times an external
clock rate. The CDP6853 has programmable word lengths
of 5, 8, 7, or 8 bits; even, odd, or no parity; 1, 1'%, or 2 stop
bits.

The CDP6853 is designed for maximum programmed
control from the CPU, to simplify hardware implementation.
Three separate registers permit the CPU to easily select the
CDP6853 operating modes and data checking parameters
and determine operational status.

The Command Register controls parity, receiver echo
mode, transmitter interrupt control, the state of the RTS line,
receiver interrupt control, and the state of the DTR line.

The Control Register controls the number of stop bits, word
length, receiver clock source, and baud rate.

The Status Register indicates the states of the IRQ, DSR,
and DCD lines, Transmitter and Receiver Data Registers,
and Overrun, Framing and Parity Error conditions.

The Transmitter and Receiver Data Registers are used for
temporary data storage by the CDP6853 Transmit and
Receiver circuits.

The MOTEL Bus allows interfacing to 6805 and 8085 type
multiplexed address data bus.

The CDP6853, CDP6853-2, and CDP8853-4 are capable
of interfacing with microprocessors with cycle times of
1MHz, 2MHz, and 4MHz, respectively.

The CDP8853 is supplied in 28 lead, hermetic, dual-in-line
sidebrazed ceramic (D suffix) and in 28 lead, dual-in-line
plastic (E suffix) packages.
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CDP6853

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Voo)
{Voltage referanceod t0 Vas tOFMINAI) ... .. ..iretunereeor i etieaetneiaeee it ieastnetesstnersasoetosiascorioseonnaes
INPUT VOLTAGE RANGE, ALL INPUTS

DC INPUT CURRENT, ANY ONE INPUT .. .. ittt iitiiisiateiesraeasotatecsasetsssinsseioastssserarassnrstasnorss F10mA
POWER DISSIPATION PER PACKAGE (Po):
FOr Ta=~4010 +60°C (PACKAGE TYPE E) ...ttt titiiitiiirreetataneanerriecnesertonatsaetntenaaseatssseseratecssnaioanine 500 mW
For Ta=+6010 +85°C (PACKAGE TYPE E) ...vvtiitiiiiiii ittt iiieeranrnaraetannsransns Derate Linearly at 8 mW/°C to 300 mW
For Ta=-55 10 +100° C (PACKAGE TYPE D) .. o.vitiit ittt it iararatecsaneracssnssntoassnossrasnasancsoaestessssas 500 mW
For Ta=+100 t0 125°C (PACKAGE TYPE D) .. ..ot it ie e Derate Linearly at 8 mw/° C to 300 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
For Ta=FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .........vieimrerererenneiiirsiesntenotieenencenes 100 mW
OPERATING-TEMPERATURE RANGE (Ta):
P A CKAGE TYPE D . i.init ittt etiettrenatscsaneentiaeatsioisaesassssesaanssstsasasasetasstosnatosernasassaessos -55 to +125°C

PACKAGE TYPEE ..i0iiitiiiteiiiiet et ciaiatneioiniasaianrsinsencnnses -40 to +85°C
STORAGE-TEMPERATURE RANGE (Teyg)
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 in. (1.59 £ 0.79 mm) from case for 108 MaX. ... .ieiieiiiiieiiireiiieieitieieirentiiaeiersenss +265°C

RECOMMENDED OPERATING CONDITIONS at T. = -40° to +85°C
For maximum reliabliity, nominal operating conditions shouid be selected so that operation Is always
within the following ranges:

LIMITS
CHARACTERISTIC Min. Max. UNITS
DC Operating Voltage Range 3 6 Vv
Input Voltage Range Vss Voo

STATIC ELECTRICAL CHARACTERISTICS at TA=-40° to +85°C, Voo =5 V + 5%

LIMITS
CHARACTERISTIC Min. Typ. Ty UNITS
Quiescent Device Current loo — 50 200 LA
Output Low Current (SJLHngLVoﬂ.4 \ lov 16 _ _ mA
(DO-D7, TxD, RxC, RTS, DTR, IRQ) )
Output High Current (Sourcing): Vou =4.6 V lon 16 _ _ mA
(D0-D7, TxD, RxC, RTS, DTR) )
Output Low Voltage: loap = imé_ Voo _ _ 0.4 v
(D0-D7, TxD, RxC, RTS, DTR, IRQ) )
Output High Voltage: loap = -1.6 mA Vou 46 _ _
(DO-D7, TxD, RxC, RTS, DTR) )
Input Low Voltage Vie Vss — 0.8
Input High Voltage Vin
{Except XTL! and XTLO) 2 — Voo v
(XTLI and XTLQ) 3 — Voo
Input Leakage Current: Vik=0to5V __ o lin _ _ +1 A
(R/W, RES, CS0, CS1, CE, DS, AS, CTS, RxD, DCD, DSR)
Input Leakage Current for High Impedance State (D0-D7) I1si —_ ~— +1.2 HA
Output Leakage Current (off state): Vour =5V (IRQ) lorr — — 2 HA
Input Capacitance (except XTLI and XTLO) Cn — — 10 pF
Output Capacitance Cour —_ ~— 10 pF
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CDP6853

CDP#8853 INTERFACE REQUIREMENTS

This section describes the interface requirements for the
CDP8853 ACIA. Fig. 1 is the interface Diagram and the
Terminal Diagram shows the pin-out configuration for the
CDP6853.
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RECEIVE
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92CM-37024
Fig. 1 - CDP8853 interface diagram.

MICROPROCESSOR INTERFACE
SIGNAL DESCRIPTION

RES (Reset) (4)

During system Iinitialization a low on the RES input will
cause a hardware reset to occur. The Command Register
and the Control Register will be cleared. The Status
Register will be cleared with the exception of the indications
of Data Set Ready and Data_Carrier Detect, which are
externally controlled by the DSR and DCD lines, and the
transmitter Empty bit, which will be set. A hardware reset is
required after power-up.

R/W (Read/Write) (1)

The MOTEL circuit treats the R/W pin in one of two ways.
When a 6805 type processor is connected, R/W is a level
which indicates whether the current cycle is a read or write.
A read cycle s indicated with a high level on R/W while DSis
high, whereas a write cycle is a low on R/W during DS.

The second interpretation of R/W is as a negative write
pulse, WR, , and 1/OW from competitor type pro-
cessors. The MOTEL circuit in this mode gives R/W pin the
same meaning as the write (W) pulse on many generic
RAMSs.

TRG (Interrupt Request) (26)

The IRQ pin is an interrupt output from the interrupt control
logic. It is an open drain output, permitting several devices
to be connected to the common TRU microprocessorinput.
Normally a high level, TRG goes low when an interrupt
occurs.

D2-D7 (Data Bus) (20-25)

The D2-D7 pins are the eight data lines used to transfer data
between the processor and the CDP6853. These lines are
bi-directional and are normally high-impedance except
during Read cycles when the CDP6853 is selected.

CE, CS0, CS1 (Chip Selects) (2,3,13)

The two chip select and the one chip enable inputs are
normally connected to the processor address lines either
directly or through decoders. The CDP6853 is selected
when CS0 is high, CS1 is low, and CE is high.

ADO, AD1 (Multiplexed Bidirectional Address/Data Bits)
(18,19)

Multiplexed bus processors save pins by presenting the
address during the first portion of the bus cycle and using
the same pins during the second portion for data. Address-
then-data multiplexing does not slow the access time of the
CDP6853 since the bus reversal from address to data is
occurring during the internal RAM access time.

The address must be valid just prior to the fall of AS/ALE at
which time the CDP6853 latches the address from ADO to
AD1. Valid write data must be presented and held stable
during the latter portion of the DS or WR pulses. In a read
cycle, the CDP6853 outputs 8 bits of data during the latter
portion of the DS or RD pulses, then ceases driving the bus
(returns the output drivers to three-state) when DS falis in
this case of MOTEL or RD rises in the other case. The
following table shows internal register select coding:

TABLE [
AD1 ADO Write Read
0 0 Transmit Data Receiver Data
Register Register
0 1 Programmed Reset| Status Register
(Data is “Don't
Care")
1 0 Command Register
1 1 Control Register

Only the Command and Control registers are read/write.
The programmed Reset operation does not cause any data
transfer, but is used to clear bits 4 through 0 in the
Command register and bit 2 in the Status register. The
Control Register is unchanged by a Programmed Reset. It
should be noted that the Programmed Reset is slightly
different from the Hardware Reset (RES); these differences
are shown in Figs. 4, 5, and 6.

ACIA/MODEM INTERFACE
SIGNAL DESCRIPTION

XTLI, XTLO (Crystal Pins) (6,7)

These pins are normally directly connected to the external
crystal (1.8432 MHz) used to derive the various baud rates
(see “Generation of Non-Standard Baud Rates”). Alter-
natively, an externally generated clock may be used to drive
the XTLI pin, in which case the XTLO pin must float. XTLlis
the input pin for the transmit clock.

TxD (Transmit Data) (10)

The TxD output line is used to transfer serial NRZ
(nonreturn-to-zero) data to the modem. The L.SB (least
significant bit) of the Transmit Data Register is the first data
bit transmitted and the rate of data transmission is
determined by the baud rate selected or under control of an
external clock. This selection is made by programming the
Control Register.
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CDP6853 INTERFACE REQUIREMENTS (Cont'd)

RxD (Receive Data) (12)

The RxD input line is used to transfer serial NRZ data into
the ACIA from the modem, LSB first. The receiver data rate
is sither the programmed baud rate or under the control of
an externally generated receiver clock. The selection is
made by programming the Control Register.

RxC (Recsive Clock) (5)

The RxC is a bi-directional pin which serves as either the
receiver 16x clock input or the receiver 16x clock output.
Thelatter mode results if the internal baud rate generatoris
selected for receiver data clocking.

RTS (Request to Send) (8)

The RTS output pin is used to control the modem from the
processor. The state of the RTS pin is determined by the
contents of the Command Register.

"CTS (Clear to Send) (9)

The CTS input pin is used to_contro! the transmitter
operation. The enable state is with CTS low. The transmitter
is automatically disabled if CTS is high.

DTR (Data Terminal Ready) (11)

This output pinis used to indicate the status of the CDP6853
to the modem. A low on DTR indicates the CDP6853 is
enabled, a high indicates it is disabled. The processor
controls this pin via bit 0 of the Command Register.

DSR (Data Set Ready) (17)

The DSR input pin is used to indicate to the CDP6853 the
status of the modem. A low indicates the “ready” stateand a
high, “not-ready”.

DCD (Data Carrier Detect) (16)

The DCD input pin is used to indicate to the CDP6853 the
status of the carrier-detect output of the modem. A low
indicates that the modem carrier signal is present and a
high, that it is not.

DS (Data Strobe or Read) (27)

The DS pin has two interpretations via the MOTEL circuit.
When emanating from a 6800 type processor, DS is a
positive pulse during the latter portion of the bus cycle, and
is variously called DS (data strobe), E (enable), and ¢2 (¢2
clock). During read cycles, DS signifies the time that the
ACIA is to drive the bidirectional bus. In write cycles, the
trailing edge of DS causes the ACIA to latch the written
data.

The second MOTEL interpretation of DS is that of RD,
MEMR, or T7OR emanating from an 8085 type processor. in
this case, DS identifies the time period when the real-time
clock pius RAM drives the bus with read data. This
interpretation of DS is also the same as an output-enable
signal on a typical memory.

The MOTEL circuit, within the CDP6853 latches the state of
the DS pin on the falling edge of AS/ALE. When the 6800
mode of MOTEL is desired DS must be low during AS/ALE,
which is the case with the CDP6805 family of multiplexed
bus processors. To insure the 8085 mode of MOTEL, the DS
pin must remain high during the time AS/ALE is high.

AS (Multiplexed Address Strobe) (15)

A positive-going multiplexed address strobe pulse serves to
demultiplex ADO and AD1. The falling edge of AS or ALE
causes the address to be latched within the CDP6853. The
automatic MOTEL circuitry in the CDP6853 also latches the
state of the DS pin with the falling edge of AS or ALE.

MOTEL

The MOTEL circuit is a new concept that permits the
CDP6853 to be directly interfaced with many types of
microprocessors. No external iogic is needed to adapt to
the differences in bus control signals from common
multiplexed bus microprocessors.

Practically all microprocessors interface with one of two
synchronous bus structures.

The MOTEL circuit is built into peripheral and memory ICs
to permit direct connection to either type of bus. An
industry-standard bus structure is now available. The
MOTEL concept is shown logically in Fig. 2.

MOTEL selects one of two interpretations of two pins. in the
6805 case, DS and R/W are gated together to produce the
internat read enable. The internal write enable is a similar
gating of the inverse of R/W. With 8085 Family buses, the
inversion of RD and WR create functionally identical internal
read and write enable signals.

The CDP6853 automatically selects the processor type by
using AS/ALE to latch the state of the DS/RD pin. Since DS
is always low and RD is always high during AS and ALE, the
latch automatically indicates which processor type is
connected.

6800 8085 8085
FAMILY TYPE FAMILY TYPE £DPB8S3 FAMILY BUS INTERNAL
MPU SIGNALS MPU SIGNALS PIN SIGNALS o @ SIGNALS
6805
FAMILY
AS ALE AS B c - BUS
Q
— I,
OS. E, arg2 AD DS I |V READ ENABLE
— . I >
R/W WR R/W iV WRITE ENABLE

92CM-37025

Fig. 2 - Functional diagram of MOTEL circuit.
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CDP6853

CDP6853 INTERNAL ORGANIZATION

This section provides a functional description of the
CDP6853. A block diagram of the CDP6853 is presented in
Fig. 3.

TRANSMIT —
CONTROL [+ €T§

!

DATA TRANSMIT TRANSMIT
ADO, AD BUFFER REGISTER REGISTER
N
1RQ -«——INTERRUPT T STATUS _DC_D
LOGIC E REGISTER DSR
—1 N
A
L
D [— RAxC
BAUD
R/W ——tmd E] CONTROL RATE  [#—— XTLI
€80 ——» vo : REGISTER GENERATOR[  _ y11 0
€81—> conTROL 1
CE —™ COMMAND DR
REGISTER
RTS
Ds —
2 e < mecee PECEVE | o
e & CONTROL, REGISTER REGISTER
RECEIVE
CONTROL
92CM-37026R1
Fig. 3 - Internal organization.
DATA BUS BUFFERS Bus Buffer, and the microprocessor data bus, and the

The Data Bus Buffer interfaces the system data lines to the
internal data_bus. The Data Bus Buffer is bi-directional.
When the R/W line is high and the chipis selected, the Data
Bus Buffer passes the data to the system data lines from the
CDP6853 internal data bus. When the R/W line is low and
the chip is selected, the Data Bus Buffer writes the data from
the system data bus to the internal data bus.

INTERRUPT LOGIC

The Interrupt Logic will cause the TRQ line to the micro-
processor to go low when conditions are met that require
the attention of the microprocessor. The conditions which
can cause an interrupt will set bit 7 and the appropriate bit of
bits 3 through 6in the Status Register if enabled. Bits 5and 6
correspond to the Data Carrier Detect (DCD) logic and the
Data Set Ready (DSR) logic. Bits 3 and 4 correspond to the
Receiver Data Register full and the Transmitter Data Register
empty conditions. These conditions can cause an interrupt
request if enabled by the Command Register.
1/0 CONTROL

The I/0 Control Logic controls the selection of internal
registers in preparation for a data transfer on the internal
data bus and the direction of the transfer to or from the
register.
The registers are selected by the Register Select and Chip
Select and Read/Write lines as described in Table I,
previously.

TIMING AND CONTROL

The Timing and Control logic controls the timing of data
transfers on the internal data bus and the registers, the Data
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hardware reset features.

Timing is controlled by the system ¢2 clock input. The chip
will perform data transfers to or from the microcomputer
data bus during the ¢2 high period when selected.

All registers will be initialized by the Timing and Control
Logic when the Reset (RES) line goes low. See the individual
register description for the state of the registers following a
hardware reset.

TRANSMITTER AND RECEIVER
DATA REGISTERS

These registers are used as temporary data storage for the
CDP6853 Transmit and Receive Circuits. Both the Trans-
mitter and Receiver are selected by a Register Select 0
(RS0) and Register Select 1 (RS1) low condition. The
Read/Write line determines which actually uses the internal
data bus; the Transmitter Data Register is write only and the
Receiver Data Register is read only.

Bit 0 is the first bit to be transmitted from the Transmitter
Data Register (least significant bit first). The higher order
bits follow in order. Unused bits in this register are “don’t
care”.

The Receiver Data Register holds the first received data bit
in bit 0 (least significant bit first). Unused high-order bits
are “0”. Parity bits are not contained in the Receiver Data
Register. They are stripped off after being used for parity
checking.

STATUS REGISTER

Fig. 4 indicates the format of the CDP6853 Status Register.
A description of each status bit follows.
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CDP6853 INTERNAL ORGANIZATION (Cont'd)

1

TT]

[TITIT

PARITY ERROR*
0~ NO PARITY ERROR
1~ PARITY ERROR DETECTED

FRAMING ERROR*
0 - NO FRAMING ERROR
1 - FRAMING ERROR DETECTED

————— OVERRUN*
0 - NO OVERRUN
1- OVERRUN HAS OCCURRED

RECEIVER DATA REGISTER FULL
0~ NOT FULL
1-FULL

TRANSMITTER DATA REGISTER EMPTY
O~ NOT EMPTY
1~ EMPTY

DATA Ci DETECT (BCD)
0~ BED LOW (DETECT)
1~ BB HIGH (NOT DETECTED)

DATA SET READY {08H)
0~ @ LOW (READY}
1~ DSR HIGH (NOT READY)

INTERAUPT (IRG)
0-NO INTERRUPT (IRG PIN HIGH)
1 INTERRUPT HAS OCCURRED (IRG PIN LOW)

*NO INTERRUPTS OCCUR FOR
10 THESE CONDITIONS

765432
[6]-[=]To]o[o]o]|HARDWARE RESET (RES)
[=I=[=[=[=[o[=|=|ProcRAM RESET

Fig. 4 - Status register format.

92CM-38783R1

Recelver Data Reglster Full (BIt 3)

This bit goes to a“1"” when the CDP6853 transfers data from
the Receiver Shift Register to the Receiver Data Register,
and goes to a 0" when the processor reads the Receiver
Data Register.

Transmitter Data Register Empty (Bit 4)

This bit goes to a “1” when the CDP6853 transfers data from
the Transmitter Data Register to the Transmitter Shift
Register, and goes to a “0” when the processor writes new
data onto the Transmitter Data Register.

Data Carrier Detect (Blt 5) and
Data Set Ready (Blt 6)

These bits reflect the levels of the DCD and DSR inputs to
the CDP6853. A “0" indicates a low level (true condition)

and a “1” indicates a high (false). Whenever either of these -

inputs change state, an immediate processor interrupt
occurs, unless the CDP6853 is disabled (bit 0 of the
Command Register isa“0"). When the interrupt occurs, the
status bits will indicate the levels of the inputs immediately
after the change of state occurred. Subsequent level
changes will not affect the status bits until the Status
Register is interrogated by the processor. At that time,
another interrupt will immediately occur and the status bits
will reflect the new input levels.

Framing Evror (BIit 1), Overrun (2), and
Parity Error (Bit 0)

None of these bits causes a processor interrupt to occur,
but they are normaily checked at the time the Receiver Data
Register is read so that the validity of the data can be
verified.

Interrupt (Bit 7)

This bit goes to a “0” when the Status Register has been
read by the processor, and goes to a “1” whenever any kind
of interrupt occurs.
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CONTROL REGISTER

The Control Register selects the desired transmitter baud
rate, receiver clock source, word length, and the number of
stop bits.

Selected Baud Rate (Bits 0,1,2,3)

These bits, set by the processor, select the Transmitter
baud rate, which can be at 1/16 an external ciock rate or one
of 15 other rates controlled by the internal baud rate
generator as shown in Fig. 5.

7 ] 5 4

SEN WL ACS
WL1 | WLO

SELECTED BAUD RATE (SBR)
3210

0000 1/16X EXTERNAL CLOCK
0001 50 AuUD
0010 75 BAUD
0011 109.92 BAUD
0100 134.58 BAUD
0101 150 8AUD
0110 300 BAUD
o111 800 BAUD
1000 1200 BAUD
10019 1800 BAUD
1010 2400 BAUD
1011 3600 BAUD
1100 4800 BAUD
1101 7200 BAUD
1110 9600 BAUD
1111 19200 BAUD
RECEIVER CLOCK SOURCE (RCS)
0 - EXTERNAL RECEIVER CLOCK
1 - BAUD RATE

WORD LENGTH (WL)

00 BBITS
o1 78BITS
10 68ITS
11 SBITS
STOP BIT (SBN)
0-1STOPHEIT
o 1-2 STOP BITS

- 1-/2 STOP BITS

FOR WL=5 AND NO PARITY
-1STOPBIT

FOR WL=8 AND PARITY

7654321 .
[o]o]oJoJoJo]o[o) HARDWARE RESET (RES)
- 1- - [-]-|-| PROGRAM RESET

92CM- 36781

Fig. 5§ - CDP6853 controf register.

Recelver Clock Source (Bit 4)

This bit controls the clock source to the Receiver. A “0”
causes the Receiver to operate at a baud rate of 1/16 an
external clock. A "1 causes the Receiver to operate at the
same baud rate as is selected for the transmitter as shownin
Fig. 5.

Word Length (Blis 5,6)

These bits determine the word length to be used (5,6, 70r 8
bits). Fig. 5 shows the configuration for each number of bits
desired.

Stop Bit Number (Blt 7)

This bit determines the number of stop bits used. A “0"
always indicates one stop bit. A “1” indicates 1%z stop bits if
the word length is 5 with no parity selected, 1 stop bit if the
word length is 8 with parity selected, and 2 stop bits in ail
other configurations.

8-BIT BUS
PERIPHERALS
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CDP6853 INTERNAL ORGANIZATION (Cont'd)

COMMAND REGISTER

The Command Register controls specific modes and
functions (Fig. 6).

Data Terminal Ready (Bit 0)

This bit enables all selected interrupts and controls the
state of the Data Terminal Ready (DTRY} line. A*'0” indicates
the microcomputer system is not ready by setting the DTR
line high. A “1” indicates the microcomputer system is
ready by setting the DTR line low. When the DTR bitis setto
a 0", the receiver and transmitter are both disabled.

Receiver Interrupt Control (Bit 1)

This bit disables the Receiver from generating an interrupt
when set to a “1". The Receiver interrupt is enabled when
this bit is set to a “0” and Bit 0 is set to a “1".

Transmiltter Interrupt Controf (Bits 2,3)

These bits control the state of the Ready to Send (RTS) line
and the Transmitter interrupt. Fig. 6 shows the various
configurations of the RTS line and Transmit Interrupt bit
settings.

Recelver Echo Mode (Bit 4)

This bit enables the Receiver Echo Mode. Bits 2 and 3 must
also be zero. In the Receiver Echo Mods, the Transmitter
returns each transmission received by the Receiver delayed
by % bit time. A “1" enables the Receiver Echo Mode. A “0”
bit disables the mode.

Parity Mode Enable (Bt 5)
This bit enables parity bit generation and checking. A “0"
disables parity bit generation by the Transmitter and parity

bit checking by the Receiver. A “1"” bit enables generation
and checking of parity bits.

7 [ 5 a4 3 2 1 0
PMC TIC
PME | REM [ DTR
PMC1iPMCE I TIC1 | Tico g I l
]

Parity Mode Control (Bits 6,7)

These bits determine the type of parity generated by the
Transmitter, (even, odd, mark or space) and the type of
parity check done by the Receiver (even, odd, or no check).
Fig. 6 shows the possible bit configurations for the Parity
Mode Control bits,

TRANSMITTER AND RECEIVER

Bits 0-3 of the Control Register select divisor used to
generate the baud rate for the Transmitter. If the Receiver
clock is to use the same baud rate as the transmitter, then
RxC becomes an output and can be used to slave other
circuits to the CDP6853. Fig. 7 shows the transmitter and
Receiver layout.

RECEIVER
SHIFT REGISTER

f

cLock
SYNC
DIVIDER
|:—* (16} LOGIC
RxC
CONTROL
REGISTER
BITA
T BAUD RATE CLOCK
XTLO ~—— GENERATOR DIVIDER
{16)
BITS 0-3IN TRANSMITTER
CONTROL SHIFT REGISTER > TxD
REGISTER

92CS-3679)
Fig. 7 - Transmitter receiver clock circuits.

I—— DATA TERMINAL READY (DTR)

0 - DATA TERMINAL NOT READY (DTR PIN HIGH)
1- DATA TERMINAL READY (DTR PIN LOW)

RECEIVER INTERRUPT CONTROL (IRD}
0 - RECEIVER INTERRUPT ENABLED
1- RECEIVER INTERRUPT DISABLED

78543210
[o][oJo]oo]o]o]o] HARDWARE RESET (RES)
[-]-T-[c]0[o[o]o]| PrOGRAM RESET

TTER INTERRUPT CONTROL (TIC}

RYS - HIGH, TRANSMIT INTERRUPT DISABLED*

ATS - LOW, TRANSMIT INTERRUPT ENABLE

RTS - LOW, TRANSMIT INTERRUPT DISABLED

AT5 - LOW, TRANSMIT INTERRUPT DISABLED
TRANSMIT BREAK ON T x D

~ 00k o
-0 - om

RECEIVER ECHO MODE (REM)
O - RECEIVER NORMAL MODE
t - RECEIVER ECHO MODE*

PARITY MODE ENABLE (PME)

0 - PARITY MODE DISABLED
NO PARITY BIT GENERATED
PARITY CHECK DISABLED

1- PARITY MODE ENABLED

PARITY MODE CONTROL {PMC}

z

o g ODD PARITY TRANSMITTED/RECEIVED

0 1 EVEN PARITY TRANSMITTED/RECEIVED

1 O MARK PARITY BIT TRANSMITTED
PARITY CHECK DISABLED

1 1 SPACE PARITY BIT TRANSMITYED
PARITY CHECK DISABLED

*8ITS 2 AND 3 MUST BE ZERQ FOR RECEIVER ECHO MODE. RTS WILL BE LOW.

92CM-38790R1

Fig. 6 - CDP6853 command register.
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TRANSMITTER AND RECEIVER OPERATION
Continuous Data Transmit (Fig. 8)
In_the normal operating mode, the processor interrupt
(IRQ) is used to signal when the CDP6853 is ready to accept
the next data word to be transmitted. This interrupt occurs
at the beginning of the Start Bit. When the processor reads

the Status Register of the CDP6853, the interruptis cleared.
The processor must then identify that the Transmit Data
Register is ready to be loaded and must then load it with the
next data word. This must occur before the end of the Stop
Bit, otherwise a continuous “MARK” will be transmitted.

CPEJRSI\ CHAR'*H#J CNAR‘#n+2 CHAHl‘ni’!
STOP STOP STOP 8TOP
o | [ o Tl o] | [so[o] Tl ?] 1 [l o] [ou[=T ] [eo[e] [m[-] |
ls‘mm - ISTAR'I' B :imm START I|
: ! '. '. '.
w | T il L i L
PROCESSOR
(TRARSMIT DATA LORD NEW DATA.
REGISTER EMPTY) IN THIS TIME

INTERVAL; OTHERWISE,
CONTINUOQUS “"MARK”
IS TRANSMITTED

PROCESSOR READS STATUS
REGISTER, CAUSES IRQ
TO CLEAR

$2CM-38792R1

Fig. 8 ~ Continuous data transmit.

Continuous Data Recelve (Fig. 9)

Similar to the above case, the normal mode is to generate a
processor interrupt when the CDP6853 has received a full

data word. This occurs at about the 8/16 point through the
Stop Bit. The processor must read the Status Register and
read the data word before the next interrupt, otherwise the
Overrun condition occurs.

CHAR #n CHAR #n 41 CHAR #n+2 CHAR #n+3
1 1 i 1
_ STOP 8TOP STOP _ sToP
weo | [ow] ToleT ] [o[o] [ole] | [o[=] ToT>] | [o[=]T[-] L
START { STAR | START START H
t 1 1
1
|
w1l | il L] L
PROCESSOR MUST READ
RECEIVER DATA IN THIS
TIME INTERVAL; OTHERWISE,
PROCESSOR OVERARUN OCCURS
INTERRUPT OCCURS
ABOUT N/18 INTO 92CM-3679IRY
LAST STOP BIT.

PARITY, OVERRUN,
AND FRAMING ERROR
UPDATED, ALBO

PROCESSOR READS STATUS
REGISTER, CAUSES IRQ
TO CLEAR

Fig. 9 - Continuous
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Transmit Data Register Not Loaded
By Processor (Fig. 10)

If the processoris unable to load the Transmit Data Register
in the allocated time, then the TxD line will go to the
“MARK"” condition until the data is loaded. |IRQ interrupts

continue to occur at the same rate as previously, except no
data is transmitted. When the processor finally loads new
data, a Start Bit immediately occurs, the data word
transmission is started, and another interrupt is initiated,
signaling for the next data word.

CHAR #n CONTINUOUS “MARK” CHAR #n+1 CHAR #n+2
1 1 1
STOP STOP STOP -
TxD I Iﬂo|ﬂ1| _MZ' l By By| P Bo | By |BNI
START CHARACTER START START
TIME ""'
"G “I '—Y—‘ I ”I
PROCESSOR PROCESSOR
INTERRUPT DOES NQT LOAD
FOR DATA NEW DATA IN / WHEN PROCESSOR FINALLY LOADS
REGISTER TIME INTERRUPTS NEW DATA, TRANSMISSION STARTS
EMPTY CONTINUE AT IMMEDIATELY AND INTERRUPT
CHARACTER RATE  OCCURS, INDICATING TRANSMIT
PROCESSOR EVEN THOUGH DATA REGISTER EMPTY
READS NO DATA IS 92CM- 36794R!
STATUS TRANSMITTED
REGISTER

Fig. 10 - Transmit data register not loaded by processor.

Etfect of CTS on Transmitter (Fig. 11)

CTS is the Clear-to-Send Signal generated by the modem.
itis normally low (True State) but may go high in the event
of some modem problems. When this occurs, the TxD line
Immediately goes to the "MARK" condition. Interrupts

continue at the same rate, but the Status Register does not
indicate that the Transmit Data Register is empty. Since
there is no status bit for CTS, the processor must deduce
that CTS has gone to the FALSE (high) state. This is
covered later. CTS is a transmit control line only, and has no
effect on the CDP6853 Receiver Operation.

CHAR #n CHAR #n+1 CONTINUOUS “MARK"
i | i
T
Txb | By ey | p [stop|starT| B, | B By | P |stop|stant] By | B, |B2
CHARACTER
’ ™ TIMe "1
NOT CLEAR-TO-SEND
TS
CLEAR-TO-SEND

NE. PROCESSOR READS
PROCESSOR STATUS REGISTER.

IS NOT READY TO INTERRUPT  SINCE DATA REGISTER
RECEIVE DATA. Tx D AT NORMAL IS NOT EMPTY, PROCESSOR
IMMEDIATELY GOES START BIT MUST DEDUCE THAT

TO “MARK” CONDITION  TIME 1S SOURCE OF
INTERAUPT (THIS IS
COVERED ELSEWHERE

IN THIS NOTE).

CTS GOES HIGH.
INDICATING MODEM

92CM-36795

Fig. 11 - Effect of CTS on transmitter.
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Effect of Overrun on Recelver (Fig. 12)

If the processor does not read the Receiver Data Registerin  Data Register, but the Overrun status bit is set. Thus, the
the allocated time, then, when the following interrupt  Data Register will contain the last valid data word received
occurs, the new data word is not transferred to the Receiver  and all following data is lost.

CHAR #n CHAR xn+1 CHAR an«n CHAR 'n#:l

STOP ITOP

wo] | [o[o] 1=~u|1 o] =~IJ1L [slo] [l o] | oIl Tn]

PROCESSOR [PROCESSOR RECEIVER DATA REGISTER
PROCESSOR READS DOES NOT UPDATED BECAUSE
INTERRUPT STATUS READ DATA PROCESSOR DID NOT READ
FOR RECEIVER REGISTER | REGISTER PREVIOUS DATA. OVERRUN
DATA REGISTER BIY 8ET IN §TATUS
FULL REGISTER.

=] | I —
\OVERRUN 8IT SET IN

PROCESSOR DOES ) STATUS REGISTER
NOT READ STATUS
~ REGISTER 92CM-36796R)

Fig. 12 ~ Effsct of overrun on receiver.

Echo Mode Timing (Fig. 13)

In Echo Mode, the TxD line re-transmits the data on the RxD
line, delayed by % of the bit time.

RxD STOP |START] 8y BN STOP | START) By P | STOP|START
TxD jSTOP START B4 STOP |START) By BN
92CM- 38797
—] (=—1/2 DATA BIT DELAY

Fig. 13 - Echo mode timing.
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Etfect of CTS on Echo Mode Operation (Fig. 14)

See "Effect of CTS on Transmitter” for the effect of CTS on
the Transmitter. Receiver operation is unaffected by CTS,
so0, in Echo Mode, the Transmitter is affected in the same

way as “Effect of CTS on Transmitter”. In this case,
however, the processor interrupts signify that the Receiver
Data Register is full, so the processor has no way of
knowing that the Transmitter has ceased to echo.

Cﬂjli#n CNARL&UHJ CHAHI#n+2 CHAﬁI¢n+3
STOP STOP STOP STOP _

nso || [eofs] Jeufe ] | [eofe] Jou[e] | [sofe] Jeu[n] [ [e[e] [of

START I START - l START - START
m [T | 1 |1 LT

NOT-CLEAR-TO-SEND

o |

STOP - STOP {
wo ] | [olo] o] | [o[[al

TART

START )
CTS GOES TO

NORMAL
RECEIVER DATA

“FALSE” CONDITION

REGISTER FULL
INTERRUPTS

92CM-36798

Fig. 14 - Effect of CTS on echc mode.

Overrun in Echo Mode (Fig. 15)

If Overrun occurs in Echo Mode, the Receiver is affected the
same way as described in “Effect of Overrun on Receiver”.

For the re-transmitted data, when overrun occurs, the TxD
line goes to the “MARK” condition until the first Start Bit
after the Receiver Data Register is read by the processor.

CHAR #n CHAR #x CHAR #x + 1
1 | I
—
sTOP STOP ., stop _ STOP
2
neo_| sofe] [afr] | [eo]e] fe]e] | o] o] [o]° o] Jou]e
! N
START START START START
it
m ] 110 Ll [l
Is-rop . START
-
vo 17 IR I Tk
START -
PROCESSOR PROCESSOR FINALLY
PROCESSOR DOES NOT READS RECEIVER
INTERRUPT READ RECEIVER AT R TER Tx D DATA
FOR RECEIVER DATA REGISTER
DATA REGISTER A REGIST CHARACTER (#n) RESUMES
FuLL OVERRUN OCCURS ProcESSOR
| Tx D GOES TO
PROCESSOR “MARK” FOR CHAR #x
e CONDITION IN RECEIVER
HAY LA DATA REGIS
92cM-36768

Fig. 15 - Overrun in echo mode.
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Framing Error (Fig. 18)

Framing Error is caused by the absence of Stop Bit(s) on
received data. The status bit is set when the processor

interrupt occurs. Subsequent data words are tested for
Framing Error separately, so the status bit will always
reflect the last data word received.

RxD lstor |
{EXPECTED) B | P |STOPSTOPstant| 8 | By | By | By | 8a | Bs | B | P |STOP STOP|srant| s
RxD sro “_10 B
x sTop ' sTOP Top | sTOP
{ACTUAL Bg | P A OP|starT| Bo | By | B | By | Bs l 85 | Bg | [ 51 TOPl 8TART| 80
i
iRG | | | I | | I
NOTES: |
1. FRAMING ERROR DOES NOT MISSING :’,:'19&5"?,91-“
INHIBIT RECEIVER OPERATION. STOP FRAMING
2. IF NEXT DATA WORD I5 OK. BT ERROR
FRAMING ERROR IS CLEARED. BIT SET
92CM- 36789

Fig. 16 - Framing error.

Effect of DCD on Recelver (Fig. 17)

DCD is a modem output used to indicate the status of the
carrier-frequency-detection circuit of the modem. This line
goes high for a loss of carrier. Normally, when this occurs,
the modem will stop transmitting data (RxD on the CDP6853
some time later. The CDP6853 will cause a processor
interrupt whenever DCD changes state and will indicate this

condition via the Status Register.

Once such a change of state occurs, subsequent transitions
will not cause interrupts or changes in the Status Register
until the first interruptis serviced. When the Status Register
is read by the processor,_the CDP6853 automatically
checks the level of the DCD line, and if it has changed,
another interrupt occurs.

STOP CONTINUOUS“MARK” STOP STOP
RxD aol s,lazl IBNI P | Laols,ls, P Bo| 84 sn| P L
TART START N
l_uonsu__ . MODEM
DELAY DELAY -I
bes |
_I.I.I _u.l T _I.].l Lodid ‘-—
NORMAL AS LONG AS
BCD 1S HIGH. NO INTERRUPT
PROCESSOR NO FURTHER WILL OCCUR PROCESSOR
INTERRUFT PROCESSOR INTERRUPTS  RROCESSOR  \iepe since INTERRUPT
lF%TRERRUPT FOR n:ccsnvsn FOR BEB RECEIVER IS NOT FOR
WILL OCCUR ENABLED UNTIL RECEIVER
GOING HIGH GOING LOW L \pgt START BIT DATA
DETECTED

92CM- 36786

Fig. 17 - Effect of DCD on receiver.
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Timing with 1%z Stop Bits (Fig. 18)

It is possible to select 1% Stop Bits, but this occurs only for

5-bit data words with no parity bit. in this case, the
processor interrupt for Receiver Data Register Full occurs
halfway through the trailing half-Stop Bit.

CHAR#n CHAR#n+1
| 1
m
mn_lsunr B | B1 | B2 | B3 | B4 ;:r‘t;;' stant| Bo | By | B2 | B3| Ba firen |
L] _1 L
PROCESSOR INTERRUPT
GCCURS HALFWAY 52CM- 36787

THROQUGH THE 1/2

STOP BIT

Fig. 18 - Timing with 1-1/2 stop bits.

Transmit Continuous “BREAK” (Fig. 18)

This mode is selected via the CDP6853 Command Register
and causes the Transmitter to send continuous “BREAK”
characters after both the transmitter and transmitter-holding
registers have been emptied.

When the Command Register is programmed back to
normal transmit mode, a Stop Bit is generated and normal
transmission continues.

—_—
STOP sTOP STOP STOP
”"l[%bj FJPI l (Po By BN, P SO I |B°I |B"l FJ l r%lai
START START START START
iRG l ”I l l”
|—————-‘ —— PERIOD DURING
WHICH PROCESSOR POINT AT WHICH
8| PROCESSOR
NORMAL CONTINYOUS gt r:?::::f&"
NyenaueT BREAK" MODE NORMAL TESAD
TRANSMIT TRANSMIT
ODE DATA
92CM-36785

Fig. 19 - Transmit continuous “BREAK".

Receive Continuous “BREAK” (Fig. 20)

In the event the modem transmits continuous “BREAK”

CONTINUOUS "BREAK”

characters, the CDP6853 will terminate receiving. Reception
will resume only after a Stop Bit is encountered by the
CcDP8853.

_ sToP sTop _ sTOP
RxD By HN P B8 B P STOP l I BJ [B P I I By [B L
ll |a°l'L|"||l|¢|| So ™ "Il o1
START START START
T LI
1] | [al
__Li
NO
MORE™™|
INTERRUPTS
PROCESSOR NO INTERRUPT NORMAL
INTERRUPT PROCESSOR SINCE RECEIVER RECIEVER
FOR INTERRUPT DISABLED UNTIL INTERRUPT
RECEIVER WITH FRAMING FIRST STOP BIT
ERROR (PARITY

DATA REGISTER
uLL

Fig. 20 - Receive ¢

5

AND OVERRUN
CHECKS NORMAL)

92CM-36784

ontinuous “BREAK”.
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STATUS REGISTER OPERATION
Because of the special functions of the various status bits,
there is a suggested sequence for checking them. When an
interrupt occurs, the CDP6853 should be interrogated, as
follows:
1. Read Status Register
This operation automatically clears Bit 7 {IRQ). Sub-
sequent transitions on DSR and DCD will cause another
interrupt.
2. Check IRQ Bit
If not set, interrupt source is not the CDP6853.
3. Check DCD and DSR
These must be compared to their previous levels, which
must have been saved by the processor. If they are both
“0"” (modem “on-line”) and they are unchanged then
the remaining bits must be checked.
4. Check RDRF (Bit 3)
Check for Recelver Data Register Full.
5. Check Parity, Overrun, and Framing Error (Bits 0-2)
Only if Receiver Data Register is Full.
6. Check TDRE (Bit 4)
Check for Transmitter Data Register Empty.

7. It none of the above, then CTS must have gone to the
FALSE (high) state.

PROGRAMMED RESET OPERATION

A program reset occurs when the processor performs a
write operation to the CDP6853 with ADO high and AD1
low. The program reset operates somewhat different from
the hardware reset (RES pin) and is described as follows:

1. Internal registers are not completely cleared. The data
sheetindicates the effect of a program reset on internal
registers.

2. The DTR line goes high immediately.

3. Receiver and transmitter interrupts are disabled immed-
iately. If TRQ is low when the reset occurs, it stays low
until serviced, unless interrupt was caused by or
D3R transition.

4. DCD and DSR interrupts disabled immediately. It TRG
is low and was caused by DCD or D3R, then it goes
high, also DCD and D3R status bits subsequently will
follow the input lines, although no interrupt will occur.

5. Overrun cleared, if set.
MISCELLANEOUS NOTES ON OPERATION
1. If Echo Mode is selected, RTS goes low.

2. If Bit 0 of Command Register is “0” (disabled), then:

a) All interrupts disabled, including those caused by
BECD and transitions.

b) Receiver disabled, but a character currently being
received will be completed first.

c) Transmitter is disabled after both the Transmit
Data and Transmit Shift Registers have been
emptied.

3. Odd parity occurs when the sum of all the “1” bits in the
data word (including the parity bit) is odd.

4. In the receive mode, the received parity bit does not go
into the Receiver Data Register, butis used to generate
parity error for the Status Register.

5. Transmitter and Receiver may be in full operation
simultanecusly. This is “full-duplex” mode.

8. If the RxD line inadvertently goes low and then high
during the first 9 recelver clocks after a Stop Bit; will
result in a false Start Bit.

For talse Start Bit detection, the CDP6853 does not
begin to receive data, instead, only a true Start Bit
initiates receiver operation.

7. Precautions to consider with the crystal oscillator
circuit:
The XTLI input may be used as an external clock
input. The XTLO pin must be floating and may not
be used for any other function.

8. DCb andDSR transitions, aithough causing immediate
processor interrupts, have no effect on transmitter
operation. Data will continue to be sent, unless the
processor forces transmitter to turn off. Since these are
high-impedance inputs, they must not be permitted to
float (un-connected). If unused, they must be terminated
either to GND or Vpo.

GENERATION OF NON-STANDARD BAUD RATES
Divisors

The internal counter/divider circuit selects the appropriate
divisor for the crystal frequency by means of bits 0-3 of the
CDPg€853 Control Register,

The divisors, then, are determined by bits 0-3 in the Control
Register and their values are shown in Table II.

Generating Other Baud Rates

By using a different crystal, other baud rates may be
generated. These can be determined by:
Crystal Frequenc:
Baud Rate = i—q——y
Divisor

Furthermore, it is possible to drive the COP8853 with an
off-chip oscillator to achieve the sama thing. In this case,
XTLI (pin 8) must be the clock input and XTLO (pin 7) must
be a no-connect.

DIAGNOSTIC LOOP-BACK OPERATING MODES

A simplified block diagram for a system incorporating a
CDP6853 ACIA is shown in Fig. 21.

Occasionally it may be desirable to include in the system a
tacility for “loop-back” diagnostic testing, of which there
are two kinds:

1. Local Loop-Back

Loop-back trom the point of view of the processor. In
this case, the Modem and Data Link must be effectively
disconnected and the ACIA transmitter connected
back to its own receiver, so that the processor can
perform diagnostic checks on the system, excluding
the actual data channel.

2. Remote Loop-Back

Loop-back from the point of view of the Data Link and
Modem. In this case, the processor, itself, is discon-
nected and all received data is immediately retrans-
mitted, so the system on the other end of the Data Link
may operate independent of the local system.
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Tabie II - Divisor Selection for the CDP8853

CONTROL DIVISOR SELECTED BAUD RATE GENERATED B8AUD RATE GENERATED
REGISTER FOR THE WITH 1.8432 MHz WITH A CRYSTAL
BITS INTERNAL COUNTER CRYSTAL OF FREQUENCY (F)
2 1 0
0 0 0 No Divisor Selected 1/16 of External Clock at Pin XTLI |1/16 of External Clock at Pin XTLI|
1.8432 x 10° F
0 0 1 36,864 YT 50 " 36.864
1.8432 x 10° F
0 1 0 24,576 T 24576 " 75 24576
1.8432 x 10° F
0 1 1 16,768 16768 - 109.92 16768
1.8432 x 10° F
1 0 0 13,696 T 13696 134.58 W
1.8432 x 10% F
1 0 1 12,288 1278 - 150 2288
1.8432 x 10° F
1 1 0 6,144 6144 " 300 T 6.144
1.8432 x 10° F
1 1 1 3,072 ~— a3giz " 600 3072 _
1.8432 x 10° F
0 0 0 1,536 1536 " 1200 ~ 1536 _
1.8432 x 10° F
0 0 1 1,024 1004 " 1800 ~q024
1.8432 x 10° F
o 1 o 768 ——gg = 2400 —7eg
1.8432 x 10° F
0 1 1 512 ——%75 — = 3600 —E5
1.8432 x 10° F
1 0 0 384 ——agg = 4800 —3ga
1.8432 x 10° F
1 0 1 256 = 7200 256
1.8432 x 10° F
1 1 0 192 ——gp — = 9600 —a
1.8432 x 10° F
LI % g - 19w —%
I
PROCE:! I j I
PROGRAM SYSTEM 170 CDP6853
ROM RAM CONTROL ACIA

|1

T
7o MODEM

TO DATA LINK

92¢S-37022

Fig. 21 - Simplified system diagram.
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l RTS8 DTR  TxD

CDPSES3

nxp DCD CT8 . DSR I

L

s SEL v
v
— sTB w
oy
CD74HC15? AxD
B 1A ——
20 24 ——-ﬂ‘r
» 3A EEEEEE—
N
MooEM
72D
SEL 1w —
2 ATS
r T8 w
(1] S
f.nuucm
A
s ! 92CM-37032
28 24
L] 3A
—t e “wpP—

NOTES: 1. HIGM ON LLB SELECTS LOCAL LOOP-BACK MODE.
2. HIGH ON CD74HC157 SELECT INPUT GATES “8” INPUTS
TO “Y" OUTPUTS; LOW GATES “A” TO “Y".

Fig. 22 - Loop-back circuit schematic.

The CDP6853 does not contain automatic toop-back
operating modes, but they may be implemented with the
addition of a small amount of external circuitry.

Fig. 22 indicates the necessary logic to be used with the
CDP6853.

The LLB line isthe positive-true signal to enable locat loop-
back operation. Essentially, LLB=high does the following:
1. Disables outputs TxD, DTR, and RTS (to Modem).
2. Disables inputs RxD, DCD, CTS, DSR (from Modem).

3. Connects transmitter outputs to respective receiver
inputs:

a) TxD to RxD
b) DTR to DTD
c) RTSto TS

5-97

LLB may be tied to a peripheral control pin to provide
processor control of iocal loop-back operation. in this way,
the processor can easily perform local loop-back diagnostic
testing.

Remote loop-back does not require this circuitry, so LLB
must be set low. Howsver, the processor must select the
following:

1. Control Register bit4 mustbe“1”, so that the transmitter
clock=receiver clock.

2. Command Register bit 4 must be “1” to select Echo

8-BIT BUS
PERIPHERALS

Mode.

3. Command Register bits 3 and 2 must be “1" and 0",
respectively, to disable transmitter interrupts.

4. Command Register bit 1 mustbe “0” to disable receiver
interrupts.

In this way, the system re-transmits received data without

any effect on the local system.
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DYNAMIC ELECTRICAL CHARACTERISTICS—BUS TIMING, Voo = 5 V d¢ 1 5%, Vss =0 V dc,

Ta = -40 to +85°C, C. = 75 pF, See Figs. 23, 24, 25.

IDENT LIMITS
NUMBE'R CHARACTERISTIC ICDP8853 |CDP6853-2 |[CDP688534 | UNITS
Min. [Max. [Min. [Max. |Min. |Max.
1 Cycle Time teve |953 |DC [500 | DC |250 | DC
2 Pulse Width, DS/E Low or RD/WR High PWe. [300]| — [1256] — | 90 | —
3 Puise Width, DS/E High or RO/WH Low PWen |325| — |145| — | 70 | —
4 Clock Rise and Fal! Time tr, 1 — |3 [— |3 | — |30
8 R/W Hold Time tawn |10 | —[10]—]5|—
13 R/W Set-up Time Before DS/E trws 15 | — [ 10 | — 5 —
14 Chip Enable Set-up Time Before AS/ALE Fall tcs 5 | — |20 | — {10 | —
15 Chip Enable Hold Time tcn 0 — |0 |[—]O0|—
18 Read Data Hold Time torr 10 |100 [ 10 | 40 | 10 | 20 ne
21 Write Data Hold Time tonw 0 — 0 — 0 —
24 Muxed Address Valid Time to AS/ALE Fall tasL 50 | — |20 [ — |10 | —
25 Muxed Address Hold Time tan 50 | — 15| — |5 | —
26 Delay Time, DS/E to AS/ALE Rise tasp [0 ]| — | O |— 0 | —
27 Pulse Width, AS/ALE High PWas [100} — |45 | — | 20 | —
28 Delay Time, AS/ALE to DS/E Rise tasep |90 | — |20 | — |10 ] —
30 Peripheral Outpit Data Delay Time
From DS/E or RD tooa 20 |240| 10|70 | 5 35
31 Peripheral Data Set-up Time tosw |220| — |110| — | 5§ | —
NOTE: Designations E, ALE, RD and WR refer to signals from non-6805 type microprocessors.
/1’ J-V HIGH
—»——@—-—
AS — 7 Viow P
@~ =
o F1®  @m |E =
——@
® ®
\
R/W y
@—‘" M~ - I‘_@
« TR0 R
— -t
1) o —ol ==
ADO,ADI
—t-
® © o -
ABO, ADI 7
READ zf__ o \
NOTE: Vyygu * Vpp 2.0V, Vi ow *0.8V . FOR Vpp* 5.0VE 10 % !

Fig. 23 - Bus timing waveforms of CDP6853.
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ALE(ADDRESS LATCH ENABLE)
(AS PIN)

CDP6853

RD (READ OUTPUT ENABLE)
{DS PIN)

Z‘ﬁ—\vtfoﬂw
- -
i _ & N—o—
o ® ~ = o

WR (WRITE_ENABLE)
(R/W PIN)

XX

Q)

e o s QOOOXNRLRY

ADO— ADT
(ADDRESS/DATA BUS)

24

@

ALE(ADDRESS LATCH ENABLE)
(AS PIN)

D (READ QUTPUT ENABLE)
{DS PIN)

WR (WRITE +

ADO - ADT
(ADDRESS/ DATA BUS)

®
B N
Qs ST —
Fig. 24 - Bus-read timing waveforms of 8085 muitiplexed bus.
[ @ ]
| VHIGH
_‘ \_‘_ vLiow
— _—-®
& e
ENABLE) ——
(R/W PIN) / 16, Xr Z
@—. — ] 4—-@
O -©
(X (XXX
o conr emne XSRRINNKKY
X R
{ ome WA e —
NOTE:Viygy = Vpp —2V, Vi ow * 0.8V, FOR Vpp=5viio %

Fig. 25 - Bus-write timing waveforms of 8085 multiplexed bus.

DYNAMIC ELECTRICAL CHARACTERISTICS - TRANSMIT/RECEIVE, See Figs. 26, 27 and 28.

Voo =5V £ 5%, Ta = -40° to +85°C

H

8-BIT BUS
PERIPHERALS

LIMITS
CHARACTERISTIC CDP6853 CDP8853-2 CDP6853-4 (UNITS
Min. | Max. | Min. | Max. | Min. | Max.
Transmit/Receive Clock Rate teey 400* — 325 - 250 —_
Transmit/Receive Clock High Time ten 175 - 145 - 110 —
Transmit/Receive Clock Low Time teL 175 - 145 — 110 -
XTLI to TxD Propagation Delay too — 500 — 410 — 315 ns
RTS Propagation Delay touy — 500 — 410 — 315
iRQ Propagation Delay (Clear) tiva - 500 — 410 — 315
RES Pulse Width tags 400 — 300 — 200 -
(t,tr = 10 to 30 ns)
*The baud rate with external clocking is: Baud Rate=____
: 16 x Teey
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Fig. 26 - Transmit-timing waveforms with external clock.
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Fig. 28 - Receive external clock timing waveforms.
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Fig. 27 - interrupt- and output-timing waveforms.
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Fig. 29 - Transmitter clock generation.



