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provides two fully independent full duplex asynchronous
communications channels in a single package. The DUART
is designed for use in micrprocessor based systens and may
be used in a polled or interrupt driven environment.

Two basic versions of the DUART are available, each opti-
mized for use with various microprocessor families: XR-
88C681 for 8080/85, 8086/88, Z80, Z8B0OO, 68xx and
65xx family based systems, and the XR-68C681 for 68000
family based systems. A programmable mode of the XR-
88C681 version provides an interrupt daisy chain capability
for use in Z80 and ZBO0O based systems. However, the bus
interfaces are general enough to allow interfacing with
other microprocessors and microcontrollers. The XR-
.88C681 and XR-68C681 are enhanced versions of the
Signetics, Motorofa 2681 and 68681 respectively, and are
pin and function compatible with those devices.

The DUART is fabricated using advanced two-layer metal
high density CMOS process to provide high performance
and low power consumption and is packaged in a 40 pin
DIP. The XR-88C861 is also available in a 28 pin DIP.

FEATURES

Full Duplex, Dual Channel, Asynchronous:
. Receiver and Transmitter
Quadruple-Buffered Receiver, Dual-Buffered Transmitter
Stop Bits Programmable in 1/16-bit Increments
Internal Bit Rate Generator with 23 Bit Rates
Independent Bit Rate Selection for Each
Receiver and Transmitter .
Maximum Bit Rate: 1x Clock - 1 Mb/Sec.
16x Clock - 126Kb/Sec

FUNCTIONAL BLOCK DIAG RAMS
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The EXAR’ Dual Umverdl Asyn(hronous Recelver and -
Transinitter (DUART) is a data communications device that |

XR-88C68 1 /68C68 1

Normal Autoecho, Local Loopback, and
Remote Loopback Modes

“Multi-Function 16-Bit Counter/Timer

‘Interrupt Output with Eight Maskable Interrupting Cond.
Interrupt Vector Output on Acknowledge
Programmable Interrupt Daisy Chain

Up to 15 1/0 Pins {Depending on Package and Version)
Change of State Detectors on Inputs

Multidrop Mode Compatible with 8051 Nine- Bit Mode
On-Chip Oscillator for Crystal

Standby Mode to Reduce Operating Power

Advanced CMOS Low Power Technology

ABSOLUTE MAXIMUM RATINGS

0°C to +70°C
—65°C to +150°C
—05Vto+7.0V

Op'erating Temperature
Storage Temperature
All Voltages with Respect to Ground

ORDERING INFORMATION

XR-88C681/40XX, XR-88C681/28XX, XR-88C681/24XX*
and XR-68C681XX are offered in the following packages:

XX=Suffix Package Operatmg Temperature
CN Ceramic o° C to 470° C

N - Ceramic -40°C 10 +85°C

M Ceramic -56°C to +126°C
ML Ceramic LCC -55°C to £1256°C
cP Plastic 0°C to 70°C

P . Plastic -40°C to 85°C

cJ PLCC 0°C to 70°C

J PLCC -40°C to 85°C

Please refer to back page for additional available packages.
*Ceramic DIP Only.

XR-88C681/28 XR-88C681/40 XR-68C681
AD— |1 28} —Vce AD— |1 40| —Vee At—11 40| — Ve
- Al—j2 27| —1P2 P3— |2 39| — IP4AEL P3—J2 3sf—IP4
A2—|3 26} —CEN - Al—13 38| —IPSAEO A2—13 38]—1P5
A3— |4 25§ —RESET IP1 14 37] —IPGIIACKN IPt— |4 37} —IACKN
WAN— |5 24} —Xx2 A2— 15 36| —IP2 A3—15 36{—1P2
RADN — |6 23| — X1 CLK A3—.|6 35| —CEN Ad—|6 35]—CSN
RXDB— |7 22— RXDA 1Po—|7 341 —RESET IP0— |7 34| —RESETN
TXbB— |8 21— TXDA WRN—18 33| —x2 R —18 33f—x2
- OP1—19 20} —OPo0 ADN — |9 32— X1/CLK DTACKN — |9 32| —X1CLK
- Di— |10 191 —D0 .. AX0B — 110 _ 3t1]—nxoA " RXDB— [10 31| —RXDA
03— |1 18] —D2 TXDB— |11 30} —TXDA TX0B— {11 30 — TXDA
D5— {12 171—D4 B QP1—112 29| —0P0 .~ OP1— |12 28| —OPO
D7~ |13 - - 16§—D6 OP3— |13 28] —or2 oP3— 13 28| —op2
GND— |14 15§ —INTRN | opPs— |14 27| —0P4 oP5— |14 27| —0P4
- EEE oP7— |15 26]—oO0Ps6 OP7—]15 26]—OP86
T o1— |16 25| — D0 D1—{16 25| —D0
i i i - p3— |17 24| —02 N D3— |17 24} —D2
R - 05— |18 23| —~D4 D5— 118 23] —D4
) oL Dr—1|19 22\—D6 D7 — 118 22| —086
GND— {20 21} —INTRAN GND — |20 21| —INTRN .
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XR-88C681/68C681

3422618 EXAR CORP

SYSTEM DESCRIPTION Received data is quadruple-buffered in_an on-chip FIFO
to minimize the risk of receiver overrun or to reduce over-
Each channel of the DUART may be independently pro- head in interrupt-driven applications. The DUART also
grammed for operating mode and data format. The operat- provides a flow contro! capability to inhibit transmission
ing speed of each receiver and traqsmitter can be selected from a remote device when the buffer of the receiving
from one of 23 internally generated fixed bit rates, froma DUART is full, thus preventing loss of data.
clock derived from an internal counter/timer, or from an
external 1x or 16x clock. The bit rate generator can operate | The DUART also provides a general purpose 16-bit coun-
directly from a crystal connected across two pins or from ter/timer {which may also be used as a programmable
an external clock. The ability to independently program the bit rate generator), a multi-purpose input port and a multi-
operating speed of the receiver and transmitter of each | ‘purpose output port. These ports can be used as general
channel makes the. DUART attractive for split-speed purpose 1/0 ports or can be assigned specific functions
channel applications such as clustered terminal systems. such as clock inputs or status/interrupt outputs under pro-
: : gram control.
BLOCK DIAGRAM - XR-88C681
TXDA RXDA TXDB RXDB IPO - IP6 OPQ - OP7
CHANNEL A CHANNEL B INPUT OUTPUT
PORT PORT
TRANSMIT RECEIVE TRANSMIT RECEIVE
SHIFT SHIFT SHIFT SHIFT CHANGE OF FUNCTION
REGISTER REGISTER REGISTER REGISTER STATE SELECT
DETECTORS LOGIC
(4)
TRANSMIT RECEIVE TRANSMIT RECEIVE
HOLDING FIFO HOLDING FIFO
REGISTER {3) REGISTER 3) ACR OPR
MRA1 MRA2 SRA MRB1| |MRB2 SRB IPCR OPCR
INTERNAL DATA BUS
g BUS OPERATION CONTROL INTERRUPT] TIMING
i BUFFER CONTROL
§ ADDRESS COMMAND CLOCK COUNTER/
g DECODE | DECODE - SELECTORS TIMER
{ IVR
i
. BIT RATE CRYSTAL
IMR GENERATOR OSCILLATOR
CRA CRB ISR |~ CSRA| [CSRB ACR CTUR| {CTLR
~ zZ Zz z z z'—'o x o
o 2 i w X
2 B Z2b @ g é & 3
o e 4 == %
* ALTERNATE FUNCTIONS FOR P4 - iP6
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BLOCK DIAGRAM - XR-68C681

TXDA RXDA TXDB RXDB : PO - IP6 OPO - OP7
CHANNEL A CHANNEL B INPUT OUTPUT
PORT PORT
TRANSMIT RECEIVE TRANSMIT RECEIVE
SHIFT SHIFT SHIFT SHIFT CHANGE OF EUNCTION
REGISTER REGISTER REGISTER REGISTER STATE
SELECT
DETECTORS ¢
) LOGI
TRANSMIT RECEIVE TRANSMIT RECEIVE
; HOLDING FIFO HOLDING FIFO
! REGISTER {(3) REGISTER (3) ACR OPR
' MRA1} [MRA2 SRA MRB1| |MRB2 SRB IPCR OPCR

rmnl

It L 9t A !

Ut vl RV

Ii INTERNAL DATA BUS

1t l
LV RV

=

BUS OPERATION CONTROL INTERRUPT! TIMING
| BUFFER CONTROL
: ADDRESS COMMAND CLOCK COUNTER.
DECODE DECODE SELECTORS TIMER
IVR
BIT RATE CRYSTAL
IMR GENERATOR OSCILLATOR
CRA CRB ISR CSRA| |CSRB ACR CTUR| {CTLR
[ S 2 2 2 2 Z Z x N
a < x
. 2 8% E 3 g
g z £ 2 z = c
o < o x
v
}
z
i
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DC ELECTRICAL CHARACTERISTICS
Ta = 0°C to +70°C, Vog =

5.0V = 5% % * ' unless otherwise specified

T=75-37-05

D

] Limits Test
Symbol Parameter Min. | Typ. Max Units Conditions
Vi Input Low Voltage -05 0.8 \']
Vir Input High Voltage (except X1/CLK) 2.0 Vece \i
Viu'"™ input High Voltage 2.2 Ta = —55°to 126°C
ViHt input High Voltage (X1/CLK) 4.0 Voo Vv
VoL Output Low Voltage 0.4 v lop = 2.4 mA
VoH Output High Voltage (except open drain outputs) 2.4 Vv loy = —400pA
I Input Leakage Current (except X1/CLK, X2) -10 10 pA Vin = 0toVee
Ix1t X1 input Low Current —4 mA Vin=0
IyoL X2 Input Low Current -30 phA Vin = Vee
IxiH X1 Input High Current 0.2 mA ViN = Ve
Ix2H X2 Input High Current 30 pA Vin = Vco
e Data Bus 3-State Leakage Current -10 10 pA Vo = 0toVce
loc Open Drain Output Leakage Current -10 10 pA Vo = 0toVee
lcca Power Supply Current® 10 15 mA Active mode
lccs Power Supply Current 5 7 10 mA Standby mode

AC ELECTRICAL CHARACTERISTICS
Tp = 0°C to +70°C, Vg¢ = 50V = 5% 3. 4.6
1
: Limits
Symbol Parameter Min, | Typ. | Max. Units
Reset Timing (Figure 4)
[ tres | RESET Pulse Width 10 | | [ s |

XR88C681 Read and Write Cycle Timing (Figures 5 and 6) 7
tas AD-A3 Setup Time to RDN, WRN Low 10 ns
tan AO-A3 Hold Time from RDN, WRN High 0 ns
tcs CEN Setup Time to RDN, WRN Low 0 ns
ten CEN Hold Time from RDN, WRN High 0 ns
thw RDON, WRN Puise Width 225 ns
{ob Data Valid from RDN Low 175 ns
ioF Data Bus Floating from RDN High 10 100 ns
tps Data Setup Time to WRN High 100 ns
toH Data Hold Time from WRN High 5 ns
trRwD High Time Between Reads andfor Writes 8.9 200 ns
XR88C681 Z-mode Interrupt Cycle Timing (Figure 6)
toio IEO Delay Time from |El f 100 ns
tias IACKN Setup Time to RDN Low Note 10 ns
taH JACKN Hold Time from RDN High 0 ns
teis IEl Setup Time to RDN Low 50 ns
teop \EO Delay Time from INTRN Low 100 ns

l Notes: See page 23

pr——ze
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AC ELECTRICAL CHARACTERISTICS continued
Ta = 0°C to +70°C, Vg = 5.0V + 5% 3.4, 6
Limits Units
Symbol Parameter ) Min. | Typ. | Max
XR68C681 Read, Write and Interrupt Cycle Timing (Figures 7, 8, 9)
tas A1-A4 Setup Time to CSN Low 10 ns
tan A1-A4 Hold Time from CSN High 0 ns
taws RWN Setup Time to CSN Low 0 ns
tRwWH RWN Hold Time from CSN High 0 ns
tosw CSN High Pulse Width . 11 90 ns
tesp CSN or IACKN High from DTACKN Low 12 20 ns
top - Data Valid from CSN or tACKN Low . 175 ns
toF Data Bus Floating from CSN or IACKN High 10 ] 100 ns
tos - | Data Setup Time to CLK High 100 ns
toH Data Hold Time from CSN High 0 ns -
toaL DTAGCKN Low from Read Data Valid 0 ns
tocr DTACKN Low (Read Cycle) from CLK High 125 ns
tocw DTACKN Low (Write Cycle) from CLK High 125 ns
tDAH DTACKN High from CSN or IACKN High 100 ns
toaT DTACKN High Impedance from CSN or IACKN High 125 ns
tcse CSN or IACKN Setup Time to CLK High 13 90 ns
Port Timing (Figure 10) 7
tps Port Input Setup Time to RDN/CSN Low 0 : ns
tpy ) Port Input Hold Time from RDN/CSN High 0 ns
tpp Port Output Valid from WRN/CSN High 400 ns
Interrupt Output Timing (Figure 11)
tin INTRN or OP3-OP7 When Used As Interrupts High from:
Clear of Interrupt Status Bit in ISR or IPCR 300 ns
Clear of Interrupt Mask Bit in {MR 360 ns
Clock Timing (Figure 12) -
toik X1/CLK (External) High or Low Time 100 ns
foik X1/CLK Crystal or External Frequency 2.0 3.6864 4.0 MHz
tcte Counter/Timer External Clock High or Low Time (IP2) 100 ns
fere Counter/Timer External Clock Frequency (IP2) 0 4.0 MHz
tRTx RXC and TXC (External) High or Low Time 14 220 ns
: farx RXC and TXC (External) Frequency
H 16x 0 2.0 MHz
ix 0 1.0 MHz
. Transmitter Timing (Figure 13)
. trxp TXD Output Delay from TXC (External) Low 350 ns
! trcs TXD Output Delay from TXC (Internal) Output Low 0 150 ns
Recelver Timing (Figure 14)
taxs RXD Data Setup Time to RXC (External) High 240 ns
tRxH RXD Data Hold Time from RXC (External) High 200 ns
Notes: See page 23 -
|
¢ |
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PIN DESCRIPTIONS - XR-88C681

Mnemonic Type

Description

D0-D7 lle}

AO-A? !
CEN |
WRN 1
RDN |

RESET 1

INTRN o}

X1/CLK |
X2 |

RXDA, RXDB I

TXDA, TXDB o]

OPO o}
oP1 o}
OopP2 (@)

OP3 o}

OP4 o]
OP5 o

OP6 o}

8-bit Bidirectional Three-state Data Bus. Bit 0 is the LSB and bit 7 is the MSB. All transfers
between the CPU and the DUART take place over this bus. The bus is three-stated when the CEN
input is high, except during an IACKN cycle in the Z-mode.

Address Inputs. These inputs select the DUART register or port for the current read/write
operation.

Chip Enable. Active low. The data bus is three-stated when CEN is high. Transfers between the
CPU and the DUART via D0-D7 are enabled when CEN is low.

Write Strobe. Active low. A low on this input while CEN is also low writes the contents of the data
bus into the addressed destination. The transfer occurs on the rising edge of WRN.

Read Strobe. Active low. A fow on this input while CEN is also low places the contents of the
addressed source on the data bus. The transfer begins on the falling edge of RDN.

Master Reset. A high on this pin clears internal registers (SRA, SRB, IMR, ISR, OPR, OPCR),
initializes the IVR to OFH, stops the counteritimer, puts OP0-OP7 in the high state, and places
both serial channels in the inactive state with the TXDA and TXDB oulputs marking (high).

Interrupt Request. Active low, open drain. INTRN is asserted upon the occurrence of one or more
of the chip’s maskable interrupting conditions.

Crystal or External Clock Input. This pin is the connection for one side of the crystal and a
capagcitor to ground when the internal oscillator is used (see figure 12). If the oscillator is not used,
an external clock signal must be supplied at this input.

Crystal Input. Connection for other side of the crystal. If the oscillator is used a capacitor must
also be connected from this pin to ground. This pin may be connected to ground or left open if an
external clock is supplied at X1/CLK.

Receiver Serial Data Inputs. The least significant bit is received first. If external receiver clock is
specified, the data is sampled on the rising edge of the clock.

Transmitter Serial Data Outputs. The least significant bit is transmitted first. Held in the
marking (high) state when the transmitter is idle or disabled or when the channel operates in
local loopback mode. If external transmitter clock is specified, the data is shifted out on the
falling edge of the clock.

Output 0. Can be programmed as a general purpose oulput or as the channel A request-to-send
output (RTSAN). Active low.

Output 1. Can be programmed as a general purpose output or as the channel B request-to-send
output (RTSBN). Active low.

Output 2. Can be programmed as a general purpose output, the channel A transmitter 1x or 16x
clock output, or the channel A receiver 1x clock output. Active low. (40-pin package only).

Output 3. Can be programmed as a general purpose output, the channel B transmitter 1x clock
output, the channel B receiver 1x clock output, or an open drain counter/timer ready output. Active
low. (40-pin package only).

Output 4. Can be programmed as a general purpose output o as an open drain channel A
RXRDY/FFULL output. Active low. (40-pin package only).

Output 5. Can be programmed as a general purpose output or as an open drain channel B
RXRDY/FFULL output. Active low. (40-pin package only).

Output 6. Can be programmed as a general purpose output or as an open drain channel A
TXRDY output. Active low. (40-pin package only).
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Mnemonic Type Description

OP7 (o] Output 7. Can be programmed as a general purpose output or as an open drain channel B
TXRDY output. Active low. (40-pin package only).

IPO 1 Input 0. General purpose input or CTSAN, the channel A active low clear-to-send input. (40-pin
package only).

IP1 1 Input 1. General purpose input or CTSBN, the channel B active low clear-to-send input. (40-pin
package only).

P2 | input 2. In the 40-pin package version, when configured in I-mode, IP2 is a general purpose input

or the counterftimer external clock input. When configured in Z-mode, P2 is a general purpose
input, the counter/timer external clock input, or the channel B transmitter and receiver external
clock input.

i In the 28-pin package version, IP2 is a multi-purpose input. It can be used as a general purpose
input, the channel A and B receiver and transmitter external clock input, or as the external clock
input for the counterftimer.

IP3 | Input 3. When configured in |-mode, IP3 is a general purpose input or the channe) A transmitter
external clock input. When configured in Z-mode, IP3 is a general purpose input or the channel A
transmitter and receiver external clock input. (40-pin package only).

IP4/IEI l Input 4 or Interrupt Enable Input. When configured in I-mode, this pin is a general purpose input
or the channe! A receiver external clock input (IP4). When configured in Z-mode, this pin is the
interrupt enable active high input (IEl). (40-pin package only).

IPS/IEO 110 Input 5 or Interrupt Enable Output. When configured in |-mode, this pin is a general purpose
input or the channel B transmitter external clock input (IP5). When configured in Z-mode, this pin
is the interrupt enable active high output (IEQO). (40-pin package only).

IP6/IACKN | Input 6 or Interrupt Acknowledge Input. When configured in |-mode, this pin is a general
purpose input or the channel B receiver external clock input (IP6). When configured in Z-mode,
this pin Is the interrupt acknowledge active low input (JACKN). (40-pin package only).

Vee | +5 Volt Power Input.

GND | Signal and Power Ground.

PIN DESCRIPTIONS - XR-68C681

Mnemonic Type Description

DO-D7 /0 8-bit Bidirectional Three-state Data Bus. Bit 0 is the LSB and bit 7 is the MSB. All transfers
between the CPU and the DUART take place over this bus. The bus is three-stated when the CSN
input is high, except during an 1ACKN cycle.

Ai-Ad | Address Inputs. These inputs select the DUART register or port for the current read/write
operation,
CSN | Chip Select. Active low. The data bus is three-stated when CSN is high. Transfers between the

CPU and the DUART via D0-D7 are enabled when CSN is low.

R/WN | Read/Write. A high input while CSN is low indicates a read cycle while a low input while CSN is
also low indicates a write cycle.

DTACKN (o} Data Transfer Acknowledge. Three-state, active low. Assertion of DTACKN indicates that data
is present on the bus during a read or interrupt acknowledge cycle and that the data from the
bus has.been written into the addressed destination during a write cycle.

- b € ot 21 Y a3y e

RESETN 1 Master Reset. A low on this pin clears internal registers (SRA, SRB, IMR, ISR, OPR, OPCR),
initializes the IVR to OFH, stops the counter/timer, puts OP0-OP?7 in the high state, and places
both serial channels in the inactive state with the TXDA and TXDB outputs marking (high).

3-110
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Mnemonic Type Description

INTRN o Interrupt Request. Active low, open drain. INTRN is asserted upon the occurrence of one or more
of the chip’s maskable interrupting conditions.

IACKN { interrupt Acknowledge. Active low. Assertion of IACKN indicates that the current bus cycle is an
interrupt acknowledge cycle. if the DUART has an interrupt active, it responds by placing the
interrupt vector on the data bus and asserting DTACKN,

X1/CLK ' | Crystal or External Clock input. This pi'n is the connection for one side of the crystal and a
capacitor to ground when the internal oscillator is used (see figure 12). If the oscillator is not used
an external clock signal must be supplied at this input.

X2 | Crystal Input. Connegction for other side of the crystal. If the oscillator is used a capacitor must
also be connected from this pin to ground. This pin may be connected to ground or left open if an
external clock is supplied at X1/CLK.

RXDA, RXDB | Receiver Serial Data Inputs. The least significant bit is received first. If external receiver clock is
specified, the data is sampled on the rising edge of the clock.

TXDA, TXDB o Transmitter Serial Data Outputs. The least significant bit is transmitted first. Held in the marking
(high) state when the transmitter is idle or disabled or when the channel operates in local loopback
- mode. If external transmitter clock is specified, the data is shifted out on the falling edge of the

clock.

OPO (o} Output 0. Can be programmed as a general purpose output or as the channel A request-to-send
output (RTSAN). Active low.

OP1 o Output 1. Can be programmed as a general purpose output or as the channel B request-to-send
output (RTSBN). Active low.

oP2 (o] Output 2. Can be programmed as a general purpose output, the channet A transmitter 1x or 16x
clock output, or the channel A receiver 1x cfock output. Active low.

OP3 (0] Output 3. Can be programmed as a general purpose output, the channel B transmitter 1x clock
output, the channel B receiver 1x clock output, or an open drain counterfimer ready output. Active
low.

OP4 o} Output 4, Can be programmed as a general purpose output or as an open drain channel A
RXRDY/FFULL output. Active low.

OPs o] Output 5. Can be programmed as a general purpose output or as an open drain channel B
RXRDY/FFULL output. Active low.

OP6 [e] Output 6. Can be programmed as a general purpose output or as an open drain channel A
TXRDY output. Active low.

OoP7 (o] Output 7. Can be programmed as a general purpose output or as an open drain channel B
TXRDY output. Active low.

IPO | Input 0. General purpose input or CTSAN, the channel A aciive low clear-to-send input.

I1P1 | Input 1. General purpose input or CTSBN, the channel B active low clear-to-send input.

IP2 l Input 2. General purpose input, counterfimer external clock input, or channe! B receiver external
clock input.

1P3 | Input 3. General purpose input or channel A transmitter external clock input.

1P4 | Input 4. General purpose input or channel A receiver external clock input.

IP5 | Input 5. General purpose input or channel B transmitier external clock input.

Voo | +5 Volt Power Input.

GND 1 Signal and Power Ground.
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1 Data anBuffer =

- Operation:Control

" Interrupt-Control

. Timing Circuits
Input Port *
Output Port -
Serial Channels A and B

Data Bus Buﬂer ' _;.'»':,'

The data bus buffer provides the mterface between the in-
ternal and external data-busses. It -is controlled by the
operation controf block to allow data transfers to take
place between the host CPU and the DUART

:OperatlonControl :i. .' LT

The operat:on control loguc recerves operatmg commands
from the CPU and generates signals to various sections of
the DUART 1o appropriately control the device's opera-
tion, It contains address decoding and read and write cir-
cuits to permit communications with the microprocessor
and registers 1o store configuration commands and device
status -

transfer cycles to verify -that the requested opetation has
béen completed. It lndlcates that the input data has been

Table 1. DUART Port and Register Addressing - Ea

- o

The XR 68C681 versron mcludes a data transfer acknow- :
ledge .(DTACKN) output which is asserted during data

T—-75 -3 7-05
latched dunng a wnte cycle, that the requested data is bn
-the data bus during a read cycle, or that the interrupt vec-
tor -is .on the data bus dunng an interrupt acknowledge

4 ~cycle,

The addressmg of the mternal elements of the DUART is
descnbed in Table 1. Mode registers 1 and 2 of each chan-
_nel are accessed via independent auxiliary pointers. The
pointer s et to point-to MR1x by a hardware reset or by
invoking a ‘reset’ pointer’ command to the appropriate
channel via its command register.” Any read or write opera-
tion to the mode register while the pointer is pointing at
- MR1x switches the pointer to point to MR2x. The pointer
“then remains pointing to.MR2x, so that subsequent accesses
are always to MRZx unless the pointer is reset as described
above

Interrupt Control

An mterrupt request output srgnal (INTRN} is prowded

which may.be programmed to be asserted upon the occur:
rence of any of the following events:

Transmit holding register A or B empty

Receive holding register A or B ready

Receive FIFO A or B full :

Start or énd of received break, channel AorB
Counter terminal count reached :
Change of state on input pins 1PO, IP1, IP2 or 1P3

Assoelated with the m;terrup't system are the interrupt sta-
tus register {ISR}, the interrupt mask register (IMR), and
the interrupt vector register (IVR). The ISR indicates the

_ current state of all the potentral interrupting conditions

B

* Note; In XREBCE81 version, replace A3-AD above with Ad-A1 respectively. = - S

A3 | A2 At |AD ] * " Read Write
0J0]0 o ll_ﬂode Register A (MR1A, MR2A) Mode ‘Register A (MR1A, MR2A)
0} 0 0.1 Status Register A (SRA) Clock Select Register A (CSRA)
0 0 1 0 Interrupt Status Register, Masked (ISR} Command Register A (CRA)
0 0 |1 1 Rx Holding Reglster A (RHRA) Tx Holding Register A (THRA)
0| 1| 6| 0 | inputPort Change Register (IPCR) Auxiliary Control Register (ACR)
-0 1 0 1 Interrupt Status Register, Unmasked (ISR) interrupt Mask Register (IMR)
0T 10 Counter/Timer Upper Byte (CTU) ™~ Counter/Timer Upper Register (CTUR)
0_ 1 1.1 Counter/T imer Lower Byte (CTL) s Counter/T mer Lower Register (CTLR)
j1q40]0]0. Mode Register B (MR1B ane) I AMode Fleglster B (MR1B, MR28B)
: 1 0 0 | 1 ] Status Register B (SRB) - Clock Select Register B (CSRB)
4] 041/| 0 | RESERVED .. Command Register B (CRB)
. 1 0 1 1 Rx Holdmg Register B (HHRB) Tx Holding Reglster B (THRB)
' 411 ‘1o0].0: 'lnterrupt Vector Regnster (lVR) lnterrupt Veclor Reg|ster (IVR)
1 1 1] 0]t ] InputPort - - e ® Output Port Configuration Register (OPCR)
1.].Y | 1| 0| Start Counter Command Set Oulput Port Bits Command
1 1 1 1 Stop Qoun_ter Command Reset Output Port Bits Command
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The., IMB. P
; & condititins 16 assert:the INTAN out-
(ISR can:bg read by:the CPU sither masked or 00-"
IMR; <} read masked by.fhe [MR; only the - [ A P
s which ‘have been programmed-io -] . Sornetime after the interrupt request
i read unrnasked, thestate of " respond: with an interript acknowledge cycle, asserting the
grammed: 10 calise 2interrupt “ Il - IACKN and RDN inputs as shown in Figure 1. Assertionof ]
g e Sox: <1 - JACKN must precede assertion of RDN.- The time between ] -
Toeramd e B B R ¢+ .} 1the assertion of IACKN and the assertion ‘of RDN allows
"The-XR:BBC681/40 version may: be programmed to operate "I| " the daisy chain to stabilize. The DUART is inhibited from
it two_modes to. accommodate different CPU interface | “issuing a new nterrupt request while IACKN is asserted.--.~

requirements. 1 the *l-mode’, which s the default mode . |

N et i

et
.

after a hardware reset, interrupt prioritization.and interrupt
'} ‘vector "generation, if required, are implemented using ex-
ternal hardware. -In this metle, the on-chip interrupt-vector

Jf the DUART s requesting an interrupt and its IEI ishigh”

i priority device making the request. 1t sets its internal ‘inter-

when the feading edge of RDN is received, it is the highest

register is not utilizéd arid-fs available for yse as an auxiliary

rup under service’ {IUS) latch, which keeps its |EO negated
regardless of what. happens to the interrupt request {which
may be negatet;l.‘ for example, by the read of the RHR). It
also places the vector from the IVR on the data bus. Keep-
ing IEO low prevents lower priority devices in the daisy
- chain from requesting an interrupt until the higher priority
interrupt has-been serviced, Upon completing the service
routine, the CPU must ‘issue a “reset 1UUS latch’ command
o the ‘chip, which resets the latch and returns the daisy

1 readjwrite register for any purpose
il 1 the 'z" mode, which is invoked via a command to com- R
4 _mand register B, pins 37, 38-and 30 are designated as’in-
i terrupt acknowledge inpyt {IACKN), interrupt enable out-
1 out {IEO) and interrupt enable input (IEI) respectively.
4 1€l and 'IEO are the input and output-of an interrupt
daisy .chain, as llustrated in Figurg 1. 1Ei high means that

the DUART may generate an interrupt request. A device 1 -chain to its normal condition. 7 = s
with 1EI high which is requesting an inferrupt sets HSIEO | "5 o e e e T a
1 low 1o inhibit lower priority devices from generating their E st - : B »
=} A iF, 1
; SR .
’ INTRN | = INTRN INTRN
& o p——f——> | EO iEl
— § !.-- o CoL T .z';' j’; ‘%" S L. 7 7
IACKN IACKN "] 1AcKN IACKN
HIGHEST~——— - A —» LOWEST
Rienpa s TS0 STy . PRIORITY- : :

_;_Figur;e,_ﬂ.\-. Daisy Ch’;iqe'gl !nté}r-upt Block Diagram

" Figure 1B. Daisy Chained Interiupt Timing -
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FEN

' BitRate Geneutor i e R

hervwse it lgnores IACKN

ther Version, outputs OP3 0P7 -can be programmed
An provide” “separate .open drdln -interrupt requests  for.

llmer See pin descnptron

Timmg C|rcu|ts '

generator (BRG), a. programmable 16-bit. counter/timer
{C/T), and four clock selectors. A detailed block dragram
“of thrssectron is shown in Flgure 2..

:

Crystal Osullamr

The crystal osclllator operates froma crystal connected be
3.6864 MHz is required for generation of standard bit rates

is available, it may be connected to X1/CLK, with X2 left
open or connected to ground. The output of the oscillator

This requires that a clock within the specified limits always
be supplled to the DUART e

The BRG uses thé crystal oscillator or external clock as an

~4f thé DUAR" hdS its lmetrupt
: :equest acfive, it responds-to assertion of its"TACKN input 7'}
: by pla(.mg the vestor. from’ “the 1VR on:the data bus and- ]

Atransmjitters A and B, receivers A-and B, and the counter/ :

Thg trming_ block cohta‘fhs a crystal oscillator, 87bit rate |

tween the X1/CLK and X2 pins. A crystal frequency of |

by the bit rate generator {see Table 6). 1f an external clock - i

is used by the BRG, the C/T and other internal circuits.” -

input and_generates the clock for 23 commonily used data

- T=75-37- 05

per second The actual clock frequencies output from the
~BRG. areat 16 times these rates. The counter/timer can also

i | be used as’a programmable bit-rate-generator to produce a

16x: clock far -any bit rate not provided by-the BRG. The
four clock séléct multiplexers.allow each receiver and trans-
mitter to” independently select its operating frequency as
one of the outputs from the BRG, -the output.of the coun-
“er/timer,* or an external ¢lock. Table 4 defines the input

cammumcatrons bit rates rangmg from 50 to 115 2K bits

pins for external clockmg for the three version of -the =

DUART. & = ooor aw
COunter/Tlmer e ' D

" The C/T lsj‘a programmalqlé 16-bit down-counter which can

use ‘one of several timing sources as its input. The C/T out-
put is available to the clock selectors for use as a program-

~‘mable bit rate for any receiver or transmitter, can be pro-

grammeéd to generate an .interrupt each time it reaches its

terminal count of OOOOH and can also be programmed as

an output at OP3'

ln the timer mode ‘the C/T acts asa programmable divider
and generates a square wave whose period is twice the value

_lin clock periods) of the contents of the counterftimer
. Tegisters CTUR and CTLR. The tontents of these registers

may be thanged at any time, but will only begin to take
effect at the next half cycle of the square wave, The C/T
begins operation using the values in CTUR/CTLR upon
receipt of a ‘startcounter’ command ({see’Table 1}. The C/T
then Funs continuously. A subsequent ‘start counter’ com-
miand causes the C/T to terminate the current timing cycle
and to begin a new timing cycle-using the current values

. - ACR7 E -.CSRAQ-3. XTA
XI/CLK —] Feod e " BIT EXT—— )
. OSCILLATOR L T - —N]J 321
xo—a| CIRCUIT - [ 36864 gngE 7 ] MUx [~ TXCA
. MHz ' . . -
B C S e . CSRA47.XRA
Jzi.. | cTum CTLR ] -
A : PRESET COUNTER] . T R
.. = .. .| |reaisTER :> TIMER. - :> 31%)1( , AxcA . -
E - i ) f - B
CSRB0-3, XTB
8211 y
Mux [~ TXCB

RAB4-7, XRB

32:1 |- " -
1 MUX = RXCB
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f’_mask Tegi

_‘}he oommand does not sctually stop’ the .G/T. The gene:

" e the C/T vutpu

'In the oounter mode, the CIT counts down the number of
pulses written .into CTURICTLR “beginning at the receipt
" of a start counter.- command The_counter ready status

count being FFFFH) Gntil At js stopped by.the CPU via a
“'stop counter’ command HoP3 is programmed 1o be the
“output of the C/T, the output remains high until the ter-
minal_count is reached at whlch time ‘the output goes low,
OP3 returns to_ {he high. state and 1SRI3] s cleared when
the counter is ‘stopped.. A “start counter’ command ‘while
_the counter is running restarts,the counter With_the values

any. time but the new count fakes effect only on the next
start céunter command. 1f new values are not programmed,
the previous values are preserved and used for the next
cycle ook E -

In counter mode, the current yalue in the C/T may be read
by the CPU by ready the upper and lower halves of the C/T
separately (see Table 1). Stopping the counter when it'is
read is recommended rn order to-prevent potential prob:
lems which may occur if a carry from the lower half to

‘CTUR/CTLR L el ,

lnput Port .
The current. state of t e inputs to this unlatched. port can
Table 1.-A high. mput results-in .a fogic 1" while 3 low

»descnbe the alternate uses “for.the input pins, such as clock

“parg . wrll show the  state -at. the pin, regardlees of” its

“always read ‘asa “logic /1% 9n both versrons ‘of the: DUART,
: t the State of IACKN m the XR 68C681

“ Change 0 inputs 1P0-IP3

'BRG l24 Kbps x 16)..A high:-16-low or low-to high transj-
“tion“at _these inputs._Jasting at. least Wb clock periods

e :
. counter’ command (see Table 0. In. thls mode however, -

3 if it sprogrammed to

bit {ISR[3]] is set upon reaching the count of QOOOH.-
The-C/T will continue to count past this {with the next

in CTUR/CTLR. The CPU may change CTUR or CTLR at -

the_upper half occurs between the times that the two halves ‘
are read. However, note that a new start counter command "-
will cause the counter 10 begm counting usmg the values in

be read by the CPU ‘by performing a read as described in

- These mputs ‘are sampled by the 38, 4 kH/ output.of the”

“in CTUR and CTLRr Theé counter. ready status bit SRI3]) .
Is set onte each cycle.of the square wave, This allows use of -
+lhe G/¥.asa peno’drc-lnterrupt generator lf the condmonj

. .,_lnput results_in a logic ":Q". The pin descrlptlon tables 1
inpui§ and mterrupt oomrol*srgnals, A read of the rnput B

programmed functlon. When_ the port is read, bit 7 Twill

A (a_pproxtmatelv 50 s will guarantee that the correspond .
: £.in.the input port change register llPCFt) wrll be,set, .
it- may ‘b set by a change. of state as short asf

register is read ¥ the CPU , Any. change of state can also be
programmed 1o generate an mterrupt B

Output Port

. put port or can bg used to output timing and status signals
by approprrate programming of the mode registers (MR1A,
MR2A, MR1B, MR2B) and with output port configuration
fregister. When used to output status signals the pins ae open
“drain, whnch allows thelr use Ina wure-OR interrupt scheme.

When used as a general purpose output port, the outputs
are the complements of the oltput port register (OPR).
OPR(n) 1 results in OP(p) low while OPR{n) = 0 results
in OP(n) high. Bits of OPR can be set and reset individually.
A“bit is set by the addréss-triggered ‘set output port bits'
commang (see Table 1) with the accompanying data speCI-
fying the bits to be set (1 =set, 0 = no change). A bit |s
reset by the address-triggered reset output-port bits’ com-
‘mand {see Table 1} with. the accompanying data specrfylng
the brts 1o be reset (1 = reset, 0 no change) :

' Smal Channels A and B :

T

Each senal channel of the DUART comprises a full duplex

] asynchronous receiver and transmitter. The two channels

can independently select their operating fréquency (from
the BRG, the C/T, or an external clock) as well as operating

and transmitter .of each channel operate independently, the
DUART "can -be configured to -operate in various looping
modes, which are useful for local and remote diagnostics,
as well as ina wake -up_mode _used. for multl drop appll-

‘Note: ln the descrlptrons whrch follow, the transmmer and
receiver are described for either channel. References to in-
put and output pins and control and status bits and regis-
ters apply to either channel unless otherwrse noted

Transmmer ",

The transmrtter accepts parallel data from the CPU and
" converts it to a serial bit stream .at the TXD- pin, adding
start, stop and optlonal parlty bits as reqmred by the

asynchronous protocol ee

The DUART is condmoned to transmrt data when the
transmitter is enabled via the comsmand register. It indicates
that- it is ready to accept a character from the CPU for
‘,_serralrzatton by setting the TXRDY bu in the status
“"register, - This -congition can ‘be programmed to assert an
- intértupt” request via the INTRN output and can_also be

programmed 1o assert the QP6 outpyt (channelA) or the

- OP7 ‘output?, (channel B These cgnditions are negated

when the CPlf loads 3 gharacter into the transmit holding
' _register (THR). Data is* transferred from the THR to_ the
fransmit shift, reglster {TSR} immediately if the TSR s

: ‘The B-btt output poryt-can be used as ageneral purpose out» '

mode., Besides -the -normal mode in which the receiver-

“idle or. when it completes senallzatlon -of the'prewous

Il: Oh2hb00 ®T92c2hE IH([ b dd0d> ¥VX3
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“} ceiver continues-to
| Wals, Bt the thegretical ‘center ‘of thebit, untrl the'program- %

"bits and ‘then begins transmissioh of the next ‘character it
“one has been’ loated into"the THR. Otherwise; the. TXD,
outpiit will remain high and e TXEMT status bit will be
set following the transmission of thie stop-bits. Transmission
resumes-and the TXEMTstatus bit is cleared when the CPU-
~ loads a new charatter into the THR. The transmitter can be
foréed -1o send a3 continuous 4
send break’command

lt the transmltter is drsabled it continues operatrng until
the - character currently being serlalized, and any' in “the
THR, are-completely sent out. The transmitter can be reset
by a software command. {n-this case, operation ceases

" immediately and the transmitter must be re-enabled before
resumrng operatron . :

Settlng MR2[4] of the approprlate channel programs its
1 fransmitter to begin trafsmission of a character only if the

‘channel’s clear-to-send ‘input pin {IPO for channel A, iP1

for channel B) is low.-1f:CTSN goes high in the middle of a
transmission, the transmlssron -ot the currént character is
completed but TXD remarns high and the next character
will notibe sent until CTSN is low again. Setting MR2[5] of
the appropriate ‘channel Programs the transmitter to auto-
matically deacttvate its request-to-sehd output pin(OPO fot
channel A, OP1for channel:B). If so programmed, and the
transmittér has been disabled, _the RTSN output will b
negated one bit time after- the characters in the TSR and
_~THR {if-any) aré ompletaly skt ;

Recewar

The recerver accepts serial. data at its RXD pin, checks fora
proper start bit, converfs the serial input to parallel” form,
checks the parity ‘bit {if parity is specified), checks for- pre-’
sence of a stop blt performs several other tests on lhe re-

~Each receiver is_ condrtroned 1o receive data when lt isers.

* abled- via the command register. It looks for a high to Iow
“{miark t0’ space} transition indicating a’start bitat the RXD
lnput lf a transrhon is detected the ‘state of RXD Is samt

AR §{16x clock mode) of

If RXD is detectéd high "at’ these” sample;trmes the stari

- pltis Hnvalid -and the 'seart’h i X
’ﬁXD"-remar‘ns ow. lid 'start-bit is assuied and thé re-
inplé, the data 4t one bit time inter-"

mEd number of data bits*(LSB first), the parity bit {if any);*

“and ‘one- stop bit “have béen’ assembled. :Thé data is then -

. transferred o~ the receive Roldihg* register’ (HHR) with the
*_most sign cant unused brt t to zero, The status condi-

med* nttmber of data blts_lleast srgmf‘cant bit hrsﬂ, an op— ’
_tional’ ‘parity” bit,” &itl - the- ‘progfammed nuriber of stop

| - of the'stop brt)
at TXD by‘ nvokrng a

_91D 04241 _ D

programmed to generate an’ interrupt request vra'lNTRN

After the stop bit ~posrtron Is sampled the recerver wrll ’
immediatély “begin 1o - fook far the “start 'bit of the next
‘character. However, if*a non-zero character was received
witholit a stop bit (frammg error} and RXD remains low
for half a bit time after samplrng ‘of .the stop bit; the re-

1 ..ceiver operates -as if @ new start bit transition had been

detected "at_ tHat" pomt (half a brt trme after the samplmg

a

f:d break is received’ (an all Jeroes character including the
ftrst ‘stop “bit), “only :a single character consisting of all
Zeroes will be loaded irito the FIFQ and the break received
status bit will be set, no matter how long the break condi-
tion persrsts RXD ‘must réturn to a high condition for at
T trme before the search for a new start brt

The RHR consists of a first-in-first-but {FIFO) stack with &
capacity ‘6f three characters. Data is transferred from the
receive shift register into-the topmost empty position in
the FIFO. RXRDY is set whenever one or more charac-

_ ters are in the FIFO, and the FFULL status bit is set if the

FIFO is filled with data £ither of these bits can be selected
o assert an interrupt. A read of the RHR outputs the data
at the top of the FIFO and any remaining characters are
pushed up, thus freerng a FlFO posrtlon for new data

'ln addmon 10 the data word, three status bits are append-

ed to each characte? position in the FIFO. Thesé are parity

" error, framing error, and receivéd break. -Status can be

provided in twc ways, as programmed by MR1[5] in the

' ,channel‘-s mode register, In the ‘character’ mode status is
‘provided on a character by character basis: the status

applies only to the charactér at the top-of the FIFO. In
the block mode, these three bits in the status register
are the cumulative logical:OR of the status for all characters
toming t6-the top of the FIFQ since the Tast ‘reset error’

‘command was issued. In either mode, reading the status -

regrster does not affect the FIFO. The FIFO is ‘popped
oﬁly when the RHR is read, Therefore, the status register

_;should be read prior to readrng the RHR Also note that
 PE,"FE and received break status bits are valrd.only when'

ull when B new character i is received, that

) cfharacter % held in the receive shift register until a FIFQ

-posmon is available. 1f ‘a-new start bit is detected whilé this
condrtrdn “axists; the character previously fn the shift regis-
i "ls lost and the_ overrun error status brt s set.' The con-

,nd can.be. read by the CPU. Resettlng the re-
lizes. the FIFO pornters and clears ‘the status blts

breai< “received)” are set ‘1o~ Indicate to%the CPU that'a
" tharacter i§ available 10 be” read. Settlng of RXRDY canbe

.

xa-aacssvsecea 1

-
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 until the

recelver - 10 - automatrcally <oritrol “de-activation of the

d request-to- send output (OPO for:channel A, OPJfor chan-
Al nel B), If so programmed, BTSN will be negated when a

valid start bit is received while the FiFO is £ulf, and will.
available for that character. Thls feature can be used to pre-

output to the CTSN mput of the transmlttmg dewce

. Multrdrop (8051 9 bit) Modq
Each senal channel of the DUAR’J‘ can be conflgured to
.operate in @ wake-up mode useful far multidrop or. multi-
-processor applications. This mode is compatible with the
serial 'Nine-bit Mode’ of 8051-family microcomputers. in
this mode of operation a master station, connected to a

acter followed by a, block -of_.data -characiers. targeted for
the addressed slave station. The slave stations normally have
their receivers disabled. However, in- this mode, the slave
receivers monitor the incoming data stream and wake up

is detected, The slave station, CPU then compares the re-
cerved address 1o its own assigned address afid enables the
“recelver, if it wishes, to receive the subsequent block of
data, -or leaves -the receiver disabled if it does not. Upon
completlon of reception of the block of data, the recerver
is drsabled to re—mmate the processt B ity

>The multrdrop mods is selected by programmmg MR[4 3] .

bits, an addresss/data’flag bit (A/DJ, and the programmed
number of stop bits. A/ID=0 indicates that the character
is data, while A/D =1 identifies it as an address. The CPU
controls the state of ‘A/D in the transmitted character by
programming MR1{2] of the channel prior-to Joading the
data bits into the THR. MR1[2] = 0 results in A[D 0
and MRl [21 = {resultsin A/D =

RXD_whether enabled or not, When disabl
character into the RHR and sets RXRDY i

]

‘received are transferred to the RHR “In ‘either case, the re*
cejved- data bits are loaded into the RHR while the A/D bit. ..
is_lo#ded into SR[5], the status Tegister position normally
used for “parity. greor, Frammg error, -overry _error and

Standhy Mode

The DUART may be placed in ] ]
power when its operation'is not requnred .Upon reset the
: DUART will be1n the 'active operation’ mode. A ‘set stand-

R-saces1/escea1

34226 18 EXAR CORP

ently being -

Setung MRlﬂ of the .approptiate . channel programs the |

automatically be re-asserted when a FIFO positioly becomes

ventsan overrun in the receiver by connectmg the RTSN :

maximum of 256 slave stations, transmits an address char- -

the CPU (by asserting RXRDY) when any address character .

-of the channel to. ‘11", o this mode, a transmitted charac- . .
ter consists of a start bit, the programmed number of data _

one (address flag) but discards the character if its A/D. bit -
is zero (data flag). 1 the receiver:is: enabled; all characters -

13

| procRammMING © <

91D 04242

by mode’ command rssued vra the channel A command
< register disables all clocks on the device except for the
Zerystal oscrllator which significantly reduces the operating
current. in thts mode thé only. funcfions which will operate
correctly. are” readmg the input port, writing the output
‘port and rthe "set active mode' command. The latter, also’
invoked via the channel A" command register, restores the -
device to” normal operatron within 25ps, Resetting the

transmitters and receivers and writing O0OH into the inter- |

~rupt mask register before going ‘into the standby mode is
recommended to prevent .any spurious interrupts from
“being generated. The chip should be reprogrammed after
*.the ‘set active mode’ command since register contents are

4 ..-not guaranteed to remain stable during the standby mode.

Actrve ‘operation can also be restored via hardware reset.

'S

Operatlon of the DUART is programmed by writing control
words into the appropriate registers, while operational feed-
back is provided by status registers which can be read by
the CPU, Regrster addressrng is shown in Table 1.

A hardware reset clears the contents of- SHA SRB, IMR.A
ISR, OPR -and “OPCR and initializes- the .IVR to OFH.

During operation, care should be exercised If the contents
_of control registers are to be changed since certain changes
“Thay result in improper -operation. For example, changing
the number of "bits per character while data is being re-
ceived may result in reception of an erroneous character..

in-general, ‘changes to registers which -control receiver or

transmitter operation should be made only while the trans-
- Thitter or receiver are disabled, and certain changes to the

: ACR should be made only when the C/T is stopped

Mode; command clock select and status reglsters are dupli-
cated for each channe! to provide totally independent oper-

ation. Table 2 illustrates the blt aSsignments for each ~

register. . N
»Note. ln the descrrpt|ons wh|ch follow registers which are
duplicated q?for each channel are described generically.
References
bits and regrsters apply to each channel unless otherwrse
noted .

MR1A MR1B Channel A/B Mode Regrster1

‘MR1 for each channel is accessed when the channel’'s MR
pomter points to MR1. The pointer is set-to MR1 by RE-
SET of by a - ‘set pointer’ "command invoked via the chan-
nel s command reglster After readmg or writing MR1, the

) Thrs blt controls the negatlon of the RTSN output (OPO

for -channel A, OP1 for channel B) by the receiver. RTSN

s s normally asserted by setting OPO or OP1 for channels A

and B respectively, .and negated by resetting the same bit.
MR1[7] 7 causes RTSN to be negated automatically

o input and output pins and control and status
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Table 2. Register Bit Formats

BIT?7 BIT6 BITS BIT4 BIT3 BIT2 BITt BITO
Rx RTS Rx Int Error Parity
| Control Select Mode Parity Mode Type Bits Per Char.
i MR1A 0=no 0 =RXADY | 0 = char 00 = With Parity 0 = even 00=5
MR1B .1=yes | 1=FFULL 1 = block 01 = Force Parity 1 = odd 01=6
10 = No Parity 10=7
11 = Multi-drop Mode 11=8
BIT? BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
Tx RTS CTS " .
Channel Mode Control Enable Tx Stop Bit Length
MR2A 00 = Normal 0=no 0=no 0 = 0.563 4 = 0.813 8 =15663 C=1813
MR2B 01 = Auto Echo 1 =yes 1 = yes 1 =0.625 5=0.875 9=1625 D=1875
10 = Local Loop 2 = 0.688 6 = 0.938 A=1688 E =1.938
11 = Remote Loop 3 = 0.750 7 = 1.000 B=1750 F =2.000
*Add 0.5 to values shown for 0-7 if channel Is programmed for 5 bits/character.
BIT7 BiT6 BITS BIT4 BIT3 BIT2 BIT1 ) BITO
CSRA Receiver Clock Select Transmitter Clock Select
CSRB See Table 3 See Table 3
: BIT7 BITE BITS BIT4 BIT3 BiT2 BIT1_ BiTO
) Miscellaneous Commands Disable Tx | Enable Tx | Disable Rx | Enable Rx
CRA See Text 0 =no 0 =no 0 =no 0=no
CRB 1 = yes 1= yes = yes = yes
. BIT? BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
. Received Framing Parity Overrun TXEMT TXRDY FFULL RXRDY
i Break Error Error Error
' SRA 0 =no =no =no 0 =no 0 =no 0=no 0=no = no
SRB 1 = yes 1 =yes 1= yes 1 = yes 1 = yes = yes 1 = yes 1 =vyes
* * »

*These status bits are appended to the corresponding data character in the receive FIFO, A read of the status register provides
these bits (7:5) from the top of the FIFO together with bits 4:0. These bits are cleared by a ‘reset error status' command. In
character mode they are discarded when the corresponding data character is read from the FIFO.

BiT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
OP7 OP6 OPS OoP4 oP3 oP2
OPCR 0 = OPR[7] |0 = OPR[6) |0 = OPR[5]| 0 = OPR[4) 00 = OPR|3} 00 = OPR|[2]
1 = TXRDYB| 1 = TXRDYA |1 = RXRDY/| 1 = RXRDY/ 01 = C/T Output 01 = TXCA (16X)
1 FFULLB FFULLA 10 = TxCB (1X) 10 = TXCA (1X)
5 11 = RxCB (1X) 11 = RXCA (1X) !
BIT?7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
i BRG Set - Counter/Timer Delta Delta Delta Delta
! Select Mode and Source 1P3 Int P2 Int iP1 Int IPO Int
ACR 0 = Set1 See Table 6 0 = Off 0 = Off 0 = Off 0 = Off
i = Set2 ' 1=0n 1=0n 1=0n 1=0n
3-118

P et
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Bm BITG BIT2 BITO
; . Delta Deita | Delta Deita .
= 1P3 w2 1P1 1P - 1P3 P2 P1 1Po
IPCR 0 =No 0 = No 0=No - 0=No O=Low | 0=Low 0 = Low 0 = Low
¢ 1 = Yes 1=Yes- { 1=VYes | 1=VYes 1 = High 1 = High~ 1 = High 1 = High
87 . BITs BITS BIT4 ‘mita . B2 BITY BITO
Input " P
: Deita | RXRDY/ Counter Delta RXRDY/ :
Port BroskB | FFULLB | T¥ADYB | ‘ooody | BreakA | FruLLa | TXROYA
Change S -

ISR 0=No - 0= No 0= No 0=No 0 = No 0 = No 0 = No 0= No
i i=Yes -| 1="Yes 1 = Yes 1 = Yes 1 = Yes 1 = Yes 1 = Yes 1 = Yes
¢ BIT?7 . BIT6 BITS BIT4 ‘ BIT3 BIT2 BIT1 BITO

) Input Port Delta RXRDY/ Counter Delta RXRDY/ :
Change Break B | FFULLB TX?DYB Ready Break A FFULLA TXRDYA
: b - nt - Int
. Int Int int Int int Int
IMR 0=0ff -~ 0 =0Off 0 = Off 0 = Off 0 = Off 0 = Off . 0 = Off 0 = Off
1=0n 1=0n "1=0n 1=0n 1=0n 1=0n 1=0n 1=0n
- BIT?7 BIT6 - BITS BIT4 BIT3 BIT2 BIT1 BITO
cTy C/T(15] C/Ti14] C/T[13] C/T(12) C/T{11] C/T[10] C/T[9] C/T[8]
CTUR .
T -i._, T "l_- ¥ - L= N
BIT7 BIT6 BITS BIT4 BIT3 - BIT2 BIT1 BITO
CTL C/T(7] C/T(6] - C/Ti5] C/T[4] C/T(3]) C/T(2] C/T(1] C/T{0]
CTLR
"Bz BiTe BITS BIT4 BIT BIT2 BIT1 BITO
= IVR[7] IVR([6] IVR(5] IVR[4] IVR[3] IVR([2] IVR[1] iVR[0]
VR R : )

EXAR CORP 91 DE. JY422LLA uuuqauu b [
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BiTS ©

BIT4
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BITt

upon receipt of a valid start bit if the channel's FIFO is full
and to be re-asserted again when an empty FIFO position
becomes available. This flow control feature can be used to
prevent overrun of the receiver by using the RTSN output
to control transmission of characters to the DUART.

MR1l8] - Riceiva; Interrupt éelect

This bit selects either the RXRDY status bit or the FFULL
status bit of the channel to be used for CPU interrupts. It

" also causes the selected bit to be output on OP4 (channel
A) or OP5 {channel B} if the pin is programmed as an inter-
rupt output via the OPCR

MR1[5) - ErrorMode Sslect : ', L

Th|s blt controls the operatlon of the three F IFOed status °

blts {PE, FE, received break] for the channel. In the charac-
ter mode these status bits apply only to the character cur-

'remly at the top of the FlFO In the block mode these,

bits are the ‘cumulative logical-OR of the status for all
characters coming to the top of the FIFO since the last
'reset error’ command for the channel was issued.

MR1[4:3] - Pamy Mode Select

|f 'with parity" ‘or :force parity’ operation is programmed
a parity bit is added to the transmitted characters and the
receiver performs a parity check on received characters.
See OPERATION section for descnptnon of multidrop
mode operatlon :

MR1 {21 - Panty Type Select  ~

"This bit selects odd or ‘even parity if ‘with parity’ mode is

- programmed and the state of the forced parity bit if the

“force parity’ mode is:programmed. In the multidrop mode

it selects the state of the A/D flag bit. This bit has no effect

if 'no parity’ mode is programmed.
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1 MR1[1 ol - Blts per Character Select o

1 MR2a, ana Channel AIB Mode Reglsterz ;

MR2(7:6] =

Sele (s the number of brts 1 be transmrtted and recerved in :"
.. the data field of the character. This does not rnclude start, =
parity and stun brts =

FLE T

MR2 fur edch (.hannel is accessed when the channel s MR

_pointer points to MR2, which occurs after any dccess to the

channel's MR1, Readrng or: wrmng MR2 does not change
-ihe'pornter S i

MRZ[.7:6] Channel Mode Select S

Each channel can operate rn'one of four modes. MR2 [7:6]

= 00'in the normal mode where the receiver and transmitter

opérate rndependently, e ;', P

01 places the channel in the automatrc echo
mode, which automatically retransmits the received data.

+ The following conditions apply while in this mode'

1. Received ‘data is. transmrtted on the channel's TXD

output

2..The receiver must be énabled but the transmltter need
not be enabled; - - N -

3. The ‘channel's TXRDY and TXEMT status bits are
_Jdnactive. . s

= L ETLE

4, The received parity is checked but is not regenerated for
transmission. Thus, transmitted parity is as received.

5. Character framing is checked but the stop bits are re-
transmrtted asreceived. .. L .o -

.6 A recerved break is echoed as recewed untrl the next

valid start bit is detected
2. cPU -to receiver communjcations /operat‘e normally,
~ but the CPU to transmitter link is disabled.

7_ Two dragnostrc modss can also- be configured. The first

is the local loopback mode, selected by MR2{7: 6l =
In-this mode .

1. The transmitter output is mternally connected to the
recelver |nput o -

.- The transmrt clock is used for the receiver.
3. The channel s TXD output is held marklng (hlgh)

4 'The channel s RXD mput is rgnored

5. The trdnsmltter is enabled but the receiver need not be
: 'enabled y -

6. CPU to transmrtter and rerelver communlcatrqns con-
‘ _tmue norrnally =

91D ”04245

“T=75-37-05

The second dragnostrc mode is the remote loopback mode -
selected by MR2[7 6] =11 ln this’ mode

D

1 Recer»ed data s transmrtted on the channel’s TXD
- output,*

2 Flecerved data is not sent to the CPU and the error status
" “conditions are not checked.

8. Parity and” frammg {stop blts) are transm|tted as

A rece ived. . B .

4 The recerver must be enabled. Car T

5 A received break is echoed as recerved until the next
-valid start bit is detected.:

Care must be taken when switching into and out of the
variods modes. The selected mode will be activated imme-
diately after it is programmed even if this occurs in the
middie of transmitting or receiving a character. An ex-
ception fo this is switching out of autoecho or remote
loopback modes: if the de-selection occurs just after °
the receivér has sampled the stop bit {indicated in auto-
echo by assertion of RXRDY), and the transmitter is

- -enabled, the transmitter will remain in autoecho or remote

loopback .mod_e until

_one entire stop bit has been .
transmitted. : : :

MR2[5] - Transmitter Request-to-Send Control

’ This bit controls the riegation of the RTSN output (OPO

for channel A, OP1 for channel B) by the transmitter
RTSN is normally asserted by setting OPQ or OP1 for
channels A and B respectively, and negated by resetting
the same bit. MR2[5] =1 causes OPQ {channet A} or OP1
{channel B) to be reset automatically one bit time after the
characters in the channel's transmit shift register and THR,
if any, are completely transmitted, including the program-
med number of stop bit, if the transmitter has been dis-
abled. This feature can be used to automatically negate
RTSN at the conclusion of a message as follows:

1. Program auto-reset mode (MR2[5] = 7). -

2, Enable transmitter and assert the channel’s RTSN
output by setting the appropriate bit in the output
port register.

3. Send message,

4. Disable the transmitter after the last character of the
message is loaded into the THR.

MR2([4] -VClear-to-VSend'Control

If this bit is a 0, the channel’s CTSN input {IPO for channel
A, 1P1 for channel B) has no effect on the transmitter. If
the bit is'a 1, the transmitter checks the state of its CTSN
each time it is ready to send a character. If CTSN is low,

_ the character is transmitted, If CTSN is high, TXD remains
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1 A,mrssron of. that character

MR2[3 0] Stop Blt Leng

1- The receiver only ‘checks for a mark condition at’ lhe center*

'.VCSRA CSRB Channel A/B cmck Select Reglster

Table 3. csR(3:0] Bit Rate Selection -

XR-88068 1 /68C 81,

EXAR CORP ':]]1 DE 3LlEEl:|lE: DDD'-lE'-ll:. D I

" i the markmgst ‘and
acter ls delayed untrl CTSN goes low Changesy in: CTSN i

W

' ThlS freld programs “the duration of the stop bit appended

w" -

““to ‘&ach’ transmitted charactet: ‘Stop Bi{ diitations ‘of 8/16 -

to:1.bit time a 1-8/16 to 2 bit tiries, in increments of

1716 bit,’ -can "be programmed for’ character lengths of 6, -

7 and '8 brts ‘For 4 B-bit charactér, the stop bnt diration
mnbe ogrammed from’l 1716t02- “time

.

“If an &xternal 1x ¢lock s programmed for’ the *transmrtter
MR2[3]. = 0_selects ‘a_stop_bit duration ©f one bit time :
and MR2[3] =1 select a duratron of two bit tlmes for %
transmrssron

‘of the first stop bit ‘(that is, ene bit’ 'ume “after the last data *
or ‘parity bit is sampled] regardless f the
transmrtted stop bit Iength :

CSR [7 4] ‘and CSR[3 0] of each channel operate in con- :

1 select extend' Lommands to allow |ndependent selectron
of the bitrates far the receiver and transmmer respectively.
The BRG can generate 23 different bit ratés, of which 22:

i B three DUART vers:ons- :

PcRA CRB- Channel A/B Command nglnﬂ‘

CR [7 4] Mlscellaneous Command

rogrammed [
*. AThe encoded value of thrs freld specrfles a srngle command

--asfollows, T N

—junctrcn wnh ACR I'/'_] and the channels set/clear BRG

are avallable simultaneously.: The set of 22 is selected by

‘programming ACR{7})., Thé bit’rates génerated when sing

5°3.6864 MHz crystal -r an éxternal clock of the same fre:

quency are shown in Table 3, where ‘X' refers to :the cur-~ g

rent state of the extend bit. Note that the actual outputs .

- from the'BRG are at 16x the bit rates shown intHe table. .}
) _for rhe :

See Table 4 for the source of EXT (external clock

- -
$o

'Each channel of the DUART has a command reglster used

to supply commands to-the respective-channel. Multiple

"commands may. be invoked simultaneously be a smgle
- write to the command reglster as long as the commands are

non- confllcnng

“0000- Null COmmand EXAT

0 0 0 1 Reset MR Pomter causes the channel s MR polnt—
Ler. to pomt to MFll . -

Field

BitRate . = & o . . % = ¢

CSR[7:A]

*CSRI3:0]

a_'._...s'_n,'-s.:-l-fu.».'&_‘oo'bo,b_ooo .

3

v

- go_n._too e - o"‘:o

XRB8CE81 .
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resuings normal operat«on

7 EXAR CORP 91 DEI I422L18 0004247 L
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T-75-3 7-05

0010: Reset Reeelver Jesets fhe receiver as if 8 hardware. =

1% Q- - Reset Error Status Elears, the'-recewed break,

(although the RB, PE, and FE bitswill also be cleared) and
in block moder1o, clear all error status after a block of data
has been received. -

S v

0 101. Reset Break Change |nterrupt clears the channel s

break change mterrupt status blt

01 1 0 Stert Break -“forces the TXD output low The
transmitter must be énabled 10 start a break. If the trans- *
-mitter is empty, the start of the break may be delayed up ~
1o’ two bit times. If_the transmittér Js active, the break -
" begins when the transmission ‘of that character in the THR -
is completed, viz., TXEMT must be true before the break

wnllbeg-n

o 11 1 Stop Break the TXD line will go hlgh wnhm two
bit times. TXD will remain high fdr one b|t tlme before the :
next character. if any. is transmltted -

o

"

100 0 Set Rx BRG Select Extend Bit -
BFlG select extend blt for 1he channel to 1

10 0 1 CIeer Rx BRG Select Extend Bit: clears the re-
celver BRG select extend bit for the channel to Q :

10 1 0 . Set Tx BRG Select Extend Blt < sets the trans-
mltter BRG select extend bit for the channel to 1

1 0 11- CIeer Tx BRG Select Extend Bit - clears the trans-
mltter BRG select extend blt for the channel to 0 )
1 1 0 0 Set Standby Mode (A)/Reset IUS Latch (B)

Q.
When thlS command is mvoked vra the channel A command
register, power is ‘removed from the transmltters, receivers,

i counter/trmer and additional clrcunts to place the DUART |
in"the “standby mode Normal operatlon is restored by a
hardware th

‘set actlve mode’

parity error,. tramlng ‘error- and overrun error ‘status blts. H ]
" SR[7: 3} ‘Used in character mode’to’¢ledr the OF statusbit : -

i > . S SR

ets the receiver

‘When this command 1s‘|nvoked via the channel B command
register, “the. DUART s conditioned to operate in the Z-
mode This. applles only to the XR 88C68‘l version, .. -

cals' DlsableTranlmltter

*This command termmates operatlon of the channel s trane )

- ‘mitter. and resets’ the. TXRDY and TXEMT status bits.
However, if a character is being transmitted or if-a charac-
ter is in the THR when the transmitter is disabled, the
transmission of the character(s) lS completed before going
mto themactlvestate N

_CR[21 EnableTrensmlmr IR ,

T h|s command enables operation of the channels trans-
mltter and asserts the TXRDY status blt e

CR [1] Dlsable Reeewer

This cOmmand lmmedlately terminates operation -of the
_ channel’s receiver. Any character being received will be
.lost.- The command has no effect on the receiver status bits
or on any other control registers. |f the multi-drop mode is
programmed the receiver operates even |t itis dlsabled See
OPERATION sectlon PoE -

CRIO] Enable Reeelver
Thls command enables operatlon of the recenver lf not |n
the multidrop mode,s it also forces -the rece;ver to start
searchmg for the start blt DR

SRA SRB Channel A/B Stetus Reglster
SR[7] Received Break el

This bit indicates that,an all zero character of the program-
- med length was received without a stop bit. Only a single
< FIFO position is occupied when a break is received. Addi-
tional transfers into the FIFO are inhibited until theRXD
line returns to the marking state for at least half a bit time.
_This is defined as two successive edges of the Jnternal or
external l X clock

When this blt s set' the channel s change in break’ “status

= 1+ it in.the 1SR is set’ The bit in the ISR is also $et when.the

end of the break condltlon as defmed above, is detected

'—l'he ch|p s break detect logic can detect bréaks that begm in
" the middle of & character. However, the break must persist
until the end ofthe next character tlme in prder-far it to be
detected .

l" -
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sals] Framing Error :
_When sat, thr; brt “indicates that RXD was low when the
. stop bit of the character is theFIFO wias sampled. ‘The stop

bit.check ismade in the middle of the first stop bit position - !

{one bit timé after_sampling the fast data bit. or the parity ©
1 bit at its mrdpomt) regard[ess of the- stap brt Iength pro-
: grammed : :

,,__’

SRI[5] - Pamy Error

This bit.is set when the wrth parlty or force parrty modes
are programmed if thé corresponding character m the data
F IFO was recerved wrth mcorrect parlty B E

fn the multrdrop mode, thrs statns bit mdrcates the state
of received address/data 1A/D) flag brt RV B

SR [4] Overrun Error

If set, this bit rndrcates that one or more characters in the
received data stream have been lost. It is set upon receipt
of a new character when the FIFQ is full and a character is
already in the receive shift register waiting for an empty
FIFO position. When this occurs, the character in the re-
celve shrft regrster (and its error status) is overwrrtten

ThIS bitis cleared by a reset error status command R

Table 5. Bit Rate Generator Characteristics - e
Crystal or Clocklnput 3.6864 MHz oo

.aueem,e uonqaua 3

XR-88C68 1 /6_8068 1

‘SR [3] Transmltter Empty (TXEMT)

Nominal Rate (bps) Actual Ciock (KHz) Error (Percent)

50 . 0.8 - 0
. 0 ] S12 | ]
o - TR b I P
1345 coat o= cpass T o089
150 % - o

1050
1200 -
1800
2000
2400

7200 . .

14.4K
19.2K
280K °
- 384K -
'57.6K
- 115.2K

L 0.- The complement ofOPH[7]

,,’.fable 6. ACR[6:4] Field Definition’ -

ACR[6:AL: |° Mode . .- 7.~ Clock Source .

07 " - Extemnal - IP2 Input -
’ -_ TXCA = 1x Clock of Channel A Tx

X1ICLK rnpurbmded by'16 .
Exlemal 12 Inpul B
" Extemal Divided by 16.- IP2 Inpul
= XAUCEK dnput - & .

xuct.KlnpurDmdedbyts -

'S

- )

- ar0000

0

1

1
0
Y

1

1

. TXCB~ 1x Cigok of Channel B X7 - ..

_Thrs bit is set when the transriitter- underruns lt is set after.

transmission of the last stop bit of a character if there is no
character is the THR awaiting' transmission, [t is reset
when the THR is loaded by the CPU and when the trans-
mitter is d|sabled _T roe =

SR [2] - Transmrtter Ready (TXRDY)

Thrs bit, when set, -indicates that the THR is empty and
ready to accept a character. The bit is cleared when the
THR is loaded by the CPU and is set when that character is
transferred to the transmit shift register. TXRDY is set

‘when the transmitter is initially enabled and is reset when

the transmitter is disabled. Charatters loaded into the THR
whrle the transmrtter is dlsabled will not be transmltted

¢ -

SR[1] FIFO Full (FFULL)

Thls blt is set when a’character is transferred from the re-
ceive shift register to.the FIFO and the transfer causes it
to become full, i.e., all three FIFO positions are occupied.
1t is reset when the CPU reads the RHR. If a character is
waiting in the shift register because the FIFO is full,
FFULL will not be reset when the CPU reads the HHR

SRI[0] - Reeewer Ready (RXRDY)

This bit indicates that a character has been recerved and is
waiting in the FIFO to be ready by the CPU. It is set when
a character is transferred from the receive shift register to
the FIFO and reset when the CPU reads the last character
curremly stored i |n the FIFO ] ; e
OPCR Output Port Conflguratlon Regrster
This regrster programs the’ output port to provide alternate

functions. Note that when an output is programmed as an
interrupt it is not masked by the contents of the IMR.

',OPcam OP70utputSelect .

This bit programs the OF7 output to provrde one of the
followrng‘

-= -

1:- The channel B transmltter mterrupt output, TXR-

DYB, which is the complement of SRB{2]. In this
mode OP7 rs ah open draln output

,opcnlsl ope Output Select

Thls bit programs the OP6 output o provrde one of the
followmg

;.'
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pYA,fwhnch is: ‘the complement. of SRA[2)
_ede 0P6 is-an upen draln outpit;

g c.omplement of ISRISI d
dram outpu .

.Vhe channel A receiver mterrupt output whlch s the
complement

These bits program the 0P3 output to provrde one of the
followmg e :

. iThe complement of OPR[SL.

. 01- The counter/trmer omput in‘which -case OP3 is an
- . open draln output, “In_the timer mode the output
s i5 a square ‘wave at -the programmed frequency in

“counter - mode”the output remains high until the

sterminal count.is reached, at which time it goes low.

ieriis stopped by astop counter command B

‘chanrel B transmltter A’ frée running 1x clock is
'Output if: data is not bemg transmltted B

lSFl[‘l]_ In this mode OP4 is an open _

The output returns to the high state when the count-

 The 1x clock whrch shrfts ‘the output data for the,

. The lx clock whrch samples the mput data for the -
channel B recelver A ‘free runmng 1x clock |s out— ;

' This

81D 04249 D

,put |f data s not belng transmltted

L -“channel A receiver. A free runnlng 1x. clock is output
o 1f data lS not berng recerved i .
ACR Auxnlmry Control Reglster .

'Acnm BltRateSetSelect -f RS

1 Thrs brt selects one of two sets of blt rates to be generated

by the BRG. The bit rates provided are selected by the
channel ‘A and B receiver and transmitter as described in
the  Clock Select Register descnptlon Blt rate -generator
characterlsucs are shown in Table 6. ; i S

ACR[6:4] - COunter/Trmer Mode and Clock Source Select

Thls fleld selects the operatmg mode and clock source for
the counter/trmer SeeTable6 R IR
ACR [3 0] Change of State lnterrupt Enables S

These blts select whlch blts of the lnput port cause the in-
put port change bit in thé interrupt status register (ISR{7]) °
“to be set: 1f one of these bits is ‘on’, the setting of the cof-
responding bit in the IPCR by a change of state on thei in
put will set-ISRI7T, and_ will also-causé the” mterrupt re-”

. 'quest pin 1o be asserted if IMR[7] is.set. However, if the .
. bit is 'off’; the setting of the correspondmg bitin the IPCR )
has no effect on lSR [7] = I i ’

IPCR lnput Port Change Reulster L

) IPCR[7 4] - IP3 IP2 1P1, IPO Change of Sute s
These blts are set when a change of state occurs at the re-

" spective input pins (see Input Port section], The bits are
cleared when the CPU reads the lPCR :',‘__, ST

The settlng of these blts can “be programmed to tause an
: |nterrupt to the CPU via ACR[3 0] ISR [7} and lMFl [7] .

- IPCR [3 0] - IP3 IP2 IP1 IPO Current State

These blts mdrca’te the current state of the respectlve
anutsat thetlmethelPCR isread, s .

&

ISR lnterrupt Status Reglster

grster prov1des the currem status of all posslble lnter-
rupt conditons. If-a bit in the ISR is a 1" and the -corres
"~ Poriding bit . the interrlipt mask régister (IMR] 5 also &

e Y the mterrupt request output will be asserted.: If the cor-

respondmg bit in ‘Lhe lMFl is a0’ the state of the bit'in ‘the
-1SR_has ho effect on _the interrupt request oufput, The con-
tents of this register can be read by the CPU elther unmask
“edor masked by the. IMR See Table 1.. - :

tharinel A transmrtter Aree rurining ‘lx clock is out» 1
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" when the CPU reads the IPCR

- however does not stop the C/T e

|SR [71 - lnput Port Channe Smus

Thls itis a '1' when a change “of state has occurred at the

IPQ,- IP1 IP2:0f IP3 Inputy. and that évent -has been pro-
“grammeéd to causé an interrupt ViaACRI3:0];

ISR [6] Chlnnel B Change in Break

This b|t mducates that the chdnnel B receiver has detected
‘the beginning or end of a received break. it is reset when
the CPU invokes a channel B’ reset break change mterrupt
command R - :

|SR [5] - Channel 8 Recelver Ready or FIFO Full

The fuinction of this blt is programmed by MFHB[S]
proqrammed as recewer ready, it indicates that data is in’
-the FIFO. it is set when a character is transferred from the

t iscleared |’

receive shift register to the FIFO and cleared when the -

CPU reads the RHR."If there are still more characters in
‘the FIFO after the read operatuon the b|t wnII Be set agam
after the FIFO is popped ! PN
If this bn is programmed as FIFO fuII it is set when a
character is transferred from the receive shift register to the
receive shift register to the FIFO if that fransfer causes the
FIFO to become full. 1t is reset-when the CPU reads the
RHR. If a character_is waiting in the receive shift register
because the FIFO is full, this bit will be set again after the

read operation, when that character is Ioaded ‘into the

FIFO. & o cw? T wee

1SR (4] - Channel B Transmltter Ready

Thlsblt isa duphcate of TXRDYB SHB(21

ISR[3] Ctmnter Ready ~ e

In the counter mode, this blt is set when the counter
reaches terminal count and .is reset when the counter is
stopped by a.'stop counter command ‘:, . i
IR the trmer mode, thls bit is set once each cycle of the
generated_square wave. It-is also set each time a 'start

“counter’ command is issued if the output is, at that time,

in the second (high} half of the square wave cycle. The .

bit is reset by a ‘stop counter’ command The command

ISR[Z] Channel A Change in Break

This blt Jndlcates that the channel A recgiver has detected

{.. the beginning or ‘end of .a received break. it is reset-when :
the CPU mvokes a cha nel A reset break change mterrupt g

command

CTUR/CTLR Counter/Trmer Reglsters

ISR[11 Chnnnel A Reeewer Rendy or FIFO Full -

-'"I'he V;functlon of thls blt is programmed by MR1A[6]

lf programmed as receiver ready, it indicates that data is -

“in’ the EIFO. it is set ‘when a character is transferred from

lf thrs blt is programmed as FIFO full,. |t is set whena char- ;
-acter is transferred from the receive shift register to the

FIFO if that transfer causes the FIFO to become full, 1t
~ is reset when the CPU reads the RHR. If a character is wait-

_ing in the receive shift register because the FIFO is full,

this bit will be set again after the read operanon when
that character is Ioaded rnto the FIFO.

ISR(O) - Channel A Transmitter Rudy T

“This bit is a duplicate of TXRDYA, SRA(2)." -

IMR - lnterrdpt Mask ﬁeglmr it s

This register selects which bits in the ISR cause an inter-
rupt to_be asserted. 4f a bit in the ISR is a "1’ and the
corresponding bit in the IMR is also a ‘1, the interrupt re-
quest output will be asserted. If the corresponding bit in
the IMR-is a ‘0", the state of the bit in the ISR has no ef-
fect on the interrupt request -output. Note that the IMR
does not mask the programmable mterrupt outputs,
0P3—0P7 _.'_»1,;7- R ]

The CTUR and CTLR hold the elght MSBs and eight LSBs
respectively of the value to be used the the counter/timer
in both of its miodes of operation. The minimum value
which may be loaded into CTUR/CTLR is 0001H. These
registers are write-only and cannot be read by the CPU.

{VR-Interrupt Vector Register

The IVR holds the value which the DUART places on the
data bus in response*to assertion of the interrupt acknow-
ledge input. This applies to the XR-68C681 dnd to the XR-
88C681 when ‘operating in Z-mode, The register is not
‘used for.any function when the XR-88C681 operates in
l-mode but remains writeable and readable by the CPU,
and ‘can be used for ‘any purpose. The contents of this
register are |n|t1ahzed to QFH by a hardware reset.

“the.receive shrft reglster to the FIFQ and cleared when the -
‘CPU reads the RHR. If there are still more characters -
in- ‘the FIFO after-the read operation, the brt wrll be set °
I agam after the FIFQ is popped rs o

[
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NOTES:

1. Stresses above those listed under the Absolute Maximum Ratings may cause permanent damage 10 the device, This is a stress rating only,
and functionat operation of the device at these or any other conditions above those indicated in the Electrical Characteristics section of
this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

2. This product includes cirguitry specifically designed for the protection of its interna! devices from damaging effects of excessive static
charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying any voltage larger than the rated maxima.

3. Parameters are valid over the specified temperature and operating supply ranges. Typical values are at 26°C, Voo = 5V and typical process-
ing parameters.

4.  All voltages are referenced to ground {GND). For testing, input signal levels are 0.4V and 2.4V with a wransition time of 20as maximum.
All time measurements are referenced at input voltages of 0.8V and 2.0V as appropriate, See Figure 3.

5. Measured operating with a 3.6864MHz crystal and with all outputs open. -

8. AGC test condition for outputs: Cy = 160pF, except interrupt outputs: C| = 50pF, R = 2.7K ohm t0 Veo-

7. For the XR88CE81, timing is illustrated and referenced to the RDN and WRN inputs. The device may also be operated using CEN as the
'strobing’ input. In this case, all specifications apply referenced to the falling and rising edges of CEN.

8. 1f CENis used as the strobing input, this parameter defines the minimum high time between CENs,

9. Consecutive write operations to the same register require at least three edges of the X1 clock between writes.

10. This parameter is system dependent, For any DUART in the daisy chain, tjag must be greater than the sum of tgop for the highest
priority device in the daisy chain, tgg for the DUART, and tp)Q for each device separating them in the daisy chain.

11, This specification imposes & BMHz maximum 68000 clock frequency if a read or write cycle follows immediately after the previous
read or write cycle. A higher 68000 clock can be used if this is not the case.

12. This specification imposes 2 lower bound on CSN and 1ACKN low, guaranteeing that they will be low for at least one CLK period.

13. This parameter is specified only to insure that DTACKN is asserted with respect to the rising edge of X1/CLK as shown in the timing
diagram, not to guarantse operation of the part. if the specified setup time is violated, DTACKN may be asserted as shown or may be
asserted one clock cycle later.

14. The minimum high time must be at least 1.5 times the X1/CLK period and the minimum low time must be at least equal to the X1/CLK
period if either channel's Ry is operating in external 1x clock mode.

16. For prime grade N, P, J, L, M, ML, Veg =5 V £10%.

2.4V
2,0V 2.0V
INPUT LEVELS >— TEST LEVELS —<
0.8V 0.8V
0.4V

AC testing inputs are driven at 0.4V for a lcjic *7y and 2.4V for a logic ‘1,
except for —40 to 85°C and —55 10 .25°C, logic 1’ shail be 2.6V. Timing
measurements are made at 0.8V for a logic ‘0 aro 2.0V for a logic 1"

Figure 3. Input and Output Levels for Timing Measurements

RESETN I

XR68CE81 \

RESET
XR88CE81

—

ja——"Res
Figure 4. Reset Timing
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AO - A3

tas fa— —»! tan

—>|tcs<— —»tCH|<—

1 t |

RDN \ ‘/ l\

CEN

J {

lt——lDD——> |e—1toF
DO - D7 NOT
(READ) FLOAT VALID >< VALID FLOAT
1
l <—lnwn——>|

WRN \ ‘/ \

t
DS

! |u—1pH
DO - D7 - —
(WRITE) ><} VALID

Figure 5. XR-88C681 Read and Write Cycle Timing

INTRN 4

! tiaH

IACKN

RDN \ V)

—»| tpF fe—

-
DO - D7 FLOAT VECTOR x FLOAT
———————

IEI
l—teoD
—»! [=*—tDiO
toio
1EOQ A
! — RESET
s
COMMAND

Figure 6. XR-88C681 Z-mode Interrupt Cycle Timing

3-127

Jarvmrntan e

Powered by ICminer.com Electronic-Library Service CopyRight 2003



exaR CoRP a1 DEf] 3uzee1s ooouzsa 7 [

3422618 EXAR CORP

XR-88C681/68C681
1=75-37-05

910 04253

Powered by ICminer.com Electronic-Library Service CopyRight 2003

3-128

—~»! le—t{csc
X1/CLK | | | |
— s fe— —ftanfe—
A1 - A4
——l le— tRws - tRwWH
RWN ﬂ
re——{csw—"
CSN / ~
j— top —» — tor
DO - D7
[e—tcsp 1
—m»{ DAL [e—
DTACKN !
—J tocR [«— —> toan
—»{ lpat
Figure 7. XR-68C681 Read Cycle Timing
—] F—(csc
X1/CLK I | i | | |
tas  |u— —! oy f—
Al - A4
l— tAws — tawH
RWN
!
a—I{csw—
SN / \
Do - D7
tos — toH
CSD
DTACKN
~»|tocw|e— —] FtoAH
—| tDAT [o—
Figure 8. XR-68C681 Write Cycle Timing
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—» |<—lcsc
X1:CLK | | l J | | I l
INTAN \ /
IACKN
top—— —»| (e—tpF
VECTOR p—
DO - D7 |
|t——tcsp— i |
—»| flpaL fe—
DTACKN
tocr—w{ |=— toaH—~ t<—
—»| lpar i
|
Figure 9. XR-68C681 Interrupt Cycle Timing .
RDN OR CSN ‘

T ~jienf

1PO - IP8

X
WRN OR CSN __—\ 4/__

OPO - OP7 OLD DATA NEW DATA |
—»{ tpp | : ‘

Figure 10. Port Timing

CSN
OR
WRN \
OR
RDN .
INTERRUPT
OUTPUT*

|
|
|
\
“INTRN or OP3 - OP7 when used as interrupt outputs.
Figure 11. Interrupt Timing !
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PR —

TXC
(INPUT)

Figure 12. Clock Timing

1 BIT TIME
(1 OR 16 CLOCKS) '

trxp ————»]

+8V
C1: 10 - 15pF + (STRAY - 5pF)
C2:0 - 5pF + (STRAY - 5pF) 1K CLOCK

—D TO OTHER
74LS04  CHIPS
I X1
¢t
l = |xrssces
C | xrescest

c2 -l_
X2

3.6864MHz

Crystal series resistance should be
less than 180 ochms.

™D

X X

TXC

(IX OUTPUT)

RXGC
(IX INPUT)

Figure 13. Transmitter Timing

trcs F—
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Figure 14. Receiver Timing
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TRANSMITTER
ENABLED

CTSN!
(1P0Q)

TXRDY
(SR2)

—

P

—

WRN
D1

D3 START
BREAK

e A

TxD |

\l D2 [ os

D4 STOP
BREA

I

Ds? D6

BREAK

=TT LT

RTSN?
(OP0)
OPR(0) - 1
NOTES

1. Operation shown for MR2(4) = 1
2. Operation shown for MR2(S) = 1
3. D5 will not be transmitted

Figure 15. Transmitter Operation

apn(m =1

RECEIVER
ENABLED

v [E T[T,

| [oo ] [ee]

ajicagica

RXRDY
(SROJ

Epl

D6, D7. D8 WILL BE LOST

FFULL ‘\
(SR1)

/

RXRDY/

—

\

RDN

/
L L1/
m/

STATUS DATA

D1
OVERRUN
(SR4)
RTS!
(OP0)

OPR(0) 1

NOTES

1. Operation shown for MR1(7) = 1

2. Shown for OPCR(4) = 1 and MR1(6) =
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Figure 16. Receiver Operation
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TRANSMITTER

ENABLED
TXRDY P —

_ (SR2)

WAN

MR1(4 - 3) = 11 ADD#1 MR1(2) = 1 ADD#2
- MR1(2) = 1 Mm(z) .

BIT 9 BIT 9 e R BIT 9@ s
o | R | [ R

MASTER STATION

RECEIVER
ENABLED J . I_

BIT 9 BIT 9 BIT 9 BIT9

5 A
€

woLCH | A L [H L, B

RXRDY
(SR0) Ih’_l
RDN/WRN | I

MR14-3) 1 STATUS DATA STATUS DATA STATUS DATA
o ADD #1 DO - ADD#Z
PERIPHERAL STATION

Figure 17. Transmitter and Receiver Operation in Multidrop Mode
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72* EXAR XR-1488/1489A

Quéd Line Driver/Receiver

GENERAL DESCRIPTION FUNCTIONAL BLOCK DIAGRAMS

The XR-1488 is a monolithic quad line driver designed
to interface data terminal equipment with data commu-
nications equipment in conformance with the specifica-
tions of EIA Standard No. RS232C. This extremely ver-
satile integrated circuit can be used to perform a wide
range of applications. Features such as output current
limiting, independent positive and negative power sup-
ply driving elements, and compatibility with all DTL and
TTL logic families greatly enhance the versatility of the
circuit.

The XR-1489A is a monolithic quad line receiver de-
signed to interface data terminal equipment with data
communications equipment. the XR-1489A quad re-
ceiver along with its companion circuit, the XR-1488
quad driver, provide a complete interface system be-
tween DTL or TTL logic levels and the RS232C defined
voltage and impedance levels.

mmmmmmm
o] B] 2] =] L&] 2]

ABSOLUTE MAXIMUM RATINGS

T[T *‘f‘]’lﬁ_t

[=] Lol [a] 121 18] L&) [=]

sicicicicioio
Léd&

Power Supply
XR-1488 +15 Vde
XR-1489A +10 Vde
Power Dissipation
Ceramic Package 1000 mwW
Derate above +25°C 6.7 mW/°C
Plastic Package 650 mw/°C
Derate above +25°C 5 mW/°C SYSTEM DESCRIPTION

The XR-1488 and XR-1489A are a matched set of quad
line drivers and line receivers designed for interfacing
between TTL/DTL and RS232C data communication
lines.

The XR-1488 contains four independent split supply line
drivers, each with a + 10 mA current limited output. For
RS232C applications, the slew rate can be reduced to
ORDERING INFORMATION the 30 V/uS limit by shunting the output to ground with a
410 pF capacitor. The XR-1489A contains four indepen-

Part Number Package Operating Temperature dent line receivers, designed for Interfacing RS232C to
XR-1488N Ceramic 0°C to +70°C TTUDTL. Each receiver features independently pro-
XR-1488P Plastic 0°C to +70°C grammable switching thresholds with hysteresls, and
XR-1489AN Ceramic 0°Cto +70°C input protection to +30 V. The output can typically
XR-1489AP Plastic 0°C to +70°C source 3 mA and sink 20 mA.

3-100
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