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PROGRAMMABLE HDLC/SDLC
PROTOCOL CONTROLLER

m CCITT X.25 Compatible [ ]

@ HDLC/SDLC Compatible [ ]

m Fuli Duplex, Half Duplex, or Loop SDLC
Operation [ ]

m Up to 64K Baud Synchronous Transfers

m Automatic FCS (CRC) Generation and s
Checking n

® Up to 9.6K Baud with On-Board Phase
Locked Loop =

Programmable NRZI Encode/Decode

Two Programmable Modem Control
Ports

Digital Phase Locked Loop Clock
Recovery

Minimum CPU Overhead

Fully Compatible with 8048/8080/
8085/8088/8086/80188/80186 CPUs

Single + 5V Supply

The Intel 8273 Programmable HDLC/SDLC Protocol Controller is a dedicated device designed to support the
ISO/CCITT’'s HDLC and IBM’s SDLC communication line protocols. It is fully compatible with intel's new high
performance microcomputer systems such as the MCS 188/186™™. A frame level command set is achieved by
a unique microprogrammed dual processor chip architecture. The processing capability supported by the 8273
relieves the system CPU of the low level real-time tasks normally associated with controllers.
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Figure 3. 8273 Pin Configuration (PLCC)
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A BRIEF DESCRIPTION OF
HDLC/SDLC PROTOCOLS

General

The High Level Data Link Control (HDLC) is a stan-
dard communication link protocol established by In-
ternational Standards Organization (1ISO). HDLC is
the discipline used to implement ISO X.25 packet
switching systems.

The Synchronous Data Link Control (SDLC) is an
IBM communication link protocol used to implement
the System Network Architecture (SNA). Both the
protocols are bit oriented, code independent, and
ideal for full duplex communication. Some common
applications include terminal to terminal, terminal to
CPU, CPU to CPU, satellite communication, packet
switching and other high speed data links. In sys-
tems which require expensive cabling and intercon-
nect hardware, any of the two protocols could be
used to simplify interfacing (by going serial), thereby
reducing interconnect hardware costs. Since both
the protocols are speed independent, reducing inter-
connect hardware could become an important appli-
cation.

Network

In both the HDLC and SDLC line protocols, accord-
ing to a pre-assigned hierarchy, a PRIMARY (Con-
trol) STATION controls the overall network (data
link) and issues commands to the SECONDARY
(Slave) STATIONS. The latter comply with instruc-
tions and respond by sending appropriate RE-
SPONSES. Whenever a transmitting station must
end transmission prematurely it sends an ABORT
character. Upon detecting an abort character, a re-
ceiving station ignores the transmission block called
a FRAME. Time fiil between frames can be accom-
plished by transmitting either continuous frame pre-
ambles called FLAGS or an abort character. A time
fill within a frame is not permitted. Whenever a sta-
tion receives a string of more than fifteen consecu-
tive ones, the station goes into an IDLE state.

Frames

A single communication element is called a FRAME
which can be used for both Link Control and data
transfer purposes. The elements of a frame are the
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beginning eight bit FLAG (F) consisting of one zero,
six ones, and a zero, an eight bit ADDRESS FIELD
(A), an eight bit CONTROL FIELD (C), a variable
(N-bit) INFORMATION FIELD (1), a sixteen bit
FRAME CHECK SEQUENCE (FCS), and an eight bit
end FLAG (F), having the same bit pattern as the
beginning flag. In HDLC the Address (A) and Control
(C) bytes are extendable. The HDLC and the SDLC
use three types of frames; an Information Frame is
used to transfer data, a Supervisory Frame is used
for control purposes, and a Non-sequenced Frame
is used for initialization and control of the secondary
stations.

Frame Characteristics

An important characteristic of a frame is that is con-
tents are made code transparent by use of a zero bit
insertion and deletion technique. Thus, the user can
adopt any format or code suitable for his system—it
may even be a computer word length or a “memory
dump”. The frame is bit oriented that is, bits, not
characters in each field, have specific meanings.
The Frame Check Sequence (FCS) is an error de-
tection scheme similar to the Cyclic Redundancy
Checkword (CRC) widely used in magnetic disk stor-
age devices. The Command and Response informa-
tion frames contain sequence numbers in the control
fields identifying the sent and received frames. The
sequence numbers are used in Error Recovery Pro-
cedures (ERP) and as implicit acknowledgement of
frame communication, enhancing the true full-duplex
nature of the HDLC/SDLC protocols.

In contrast, BISYNC is basically half-duplex (two way
alternate) because of necessity to transmit immedi-
ate acknowledgement frames. HDLC/SDLC there-
fore saves propagation delay times and have a po-
tential of twice the throughput rate of BISYNC.

It is possible to use HDLC or SDLC over half duplex
lines but there is a corresponding loss in throughput
because both are primarily designed for full-duplex
communication. As in any synchronous system, the
bit rate is determined by the clock bits supplied by
the modem, protocols themselves are speed inde-
pendent.

A byproduct of the use of zero-bit insertion-deletion
technique is the non-return-to-zero invert (NRZI)
data transmission/reception compatibility. The latter
allows HDLC/SDLC protocols to be used with asyn-
chronous data communication hardware in which
the clocks are derived from the NRZI encoded data.
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Figure 4. Frame Format
Table 1. Pin Description
Symbol :I: Type Name and Function

Vee 40 POWER SUPPLY: + 5V Supply.

GND 20 GROUND: Ground.

RESET 4 | RESET: A high signal on this pin will force the 8273 to an idle state.
The 8273 will remain idle until a command is issued by the CPU. The
modem interface output signals are forced high. Reset must be true for
a minimum of 10 TCY.

CS 24 { CHIP SELECT: The RD and WR inputs are enabled by the chip select

: input.

DBy-DB7 12-19 1/0 DATA BUS: The Data Bus lines are bidirectional three-state lines
which interface with the system Data Bus.

WR 10 | WRITE INPUT: The Write signal is used to control the transfer of either
a command or data from CPU to the 8273.

RD 9 ] READ INPUT: The Read signal is used to control the transfer of either
a data byte or a status word from the 8273 to the CPU.

TxINT 2 o] TRANSMITTER INTERRUPT: The Transmitter interrupt signal
indicates that the transmitter logic requires service.

RxINT 1 0] RECEIVER INTERRUPT: The Receiver interrupt signal indicates that
the Receiver logic requires service.

TxDRQ 6 (0] TRANSMITTER DATA REQUEST: Requests a transfer of data
between memory and the 8273 for a transmit operation.

RxRDQ 8 (o] RECEIVER DMA REQUEST: Requests a transfer of data between the
8273 and memory for a receive operation.
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Table 1. Pin Description (Continued)

Symbol ::;‘ Type Name and Function

TXDACK 5 1 TRANSMITTER DMA ACKNOWLEDGE: The Transmitter DMA
acknowledge signal notifies the 8273 that the TxDMA cycle has been
granted.

RxDACK 7 l RECEIVER DMA ACKNOWLEDGE: The Receiver DMA acknowledge
signal notifies the 8273 that the RxDMA cycie has been granted.

Ag—-Aq 21-22 | ADDRESS: These two lines are CPU Interface Register Select lines.

TxD 29 (0] TRANSMITTER DATA: This line transmits the serial data to the
communication channei.

™>C 28 [ TRANSMITTER CLOCK: The transmitter clock is used to synchronize
the transmit data.

RxD 26 | RECEIVER DATA: This line receives serial data from the
communication channel.

BxC 27 | RECEIVER CLOCK: The Receiver Clock is used to synchronize the
receive data.

32X CLK 25 | 32X CLOCK: The 32X ciock is used to provide clock recovery when an
asynchronous modem is used. in loop configuration the loop station
can run without an accurate 1X clock by using the 32X CLK in
conjunction with the DPLL output. (This pin must be grounded when
not used.)

DPLL 23 (o] DIGITAL PHASE LOCKED LOOP: Digital Phase Locked Loop output
can be tied to RxC and/or TxC when 1X clock is not available. DPLL is
used with 32X CLK.

FLAG DET 1 (0] FLAG DETECT: Flag Detect signals that a flag (01111110) has been
received by an active receiver.

TS 35 (0] REQUEST TO SEND: Request to Send signals that the 8273 is ready
to transmit data.

TS 30 | CLEAR TO SEND: Clear to Send signals that the modem is ready to
accept data from the 8273.

CD 31 | CARRIER DETECT: Carrier Detect signals that the line transmission
has started and the 8273 may begin to sample data on RxD line.

PAs_4 32-34 ! GENERAL PURPOSE INPUT PORTS: The logic levels on these lines
can be Read by the CPU through the Data Bus Buffer.

PBy_4 36-39 o] GENERAL PURPOSE QUTPUT PORTS: The CPU can write these
output lines through Data Bus Buffer.

CLK 3 | CLOCK: A square wave TTL clock.
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FUNCTIONAL DESCRIPTION

General

The Intel 8273 HDLC/SDLC controller is a micro-
computer peripheral device which supports the In-
ternational Standards Organization (ISO) High Level
Data Link Control (HDLC), and 1BM Synchronous
Data Link Control (SDLC) communications proto-
cols. This controller minimizes CPU software by sup-
porting a comprehensive frame-ievel instruction set
and by hardware implementation of the low level
tasks associated with frame assembly/disassembly
and data integrity. The 8273 can be used in either
synchronous or asynchronous applications.

In asynchronous applications the data can be pro-
grammed to be encoded/decoded in NRZI code.
The clock is derived from the NRZ! data using a digi-
tal phase locked loop. The data transparency is
achieved by using a zero-bit insertion/deletion tech-
nique. The frames are automatically checked for er-
rors during reception by verifying the Frame Check
Sequence (FCS); the FCS is automatically generat-
ed and appended before the final flag in transmit.
The 8273 recognizes and can generate flags
(01111110) Abort, Idle, and GA (EOP) characters.

The 8273 can assume either a primary (control) or a
secondary (slave) role. It can therefore be readily
implemented in an SDLC loop configuration as typi-
fied by the IBM 3650 Retail Store System by pro-
gramming the 8273 into a one-bit delay mode. in
such a configuration, a two wire pair can be effec-
tively used for data transfer between controllers and
loop stations. The digital phase locked loop output
pin can be used by the loop station without the pres-
ence of an accurate Tx clock.
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CPU Interface

The CPU interface is optimized for the MCS-80/
85T™ pus with an 8257 DMA controller. However,
the interface is flexible, and allows either DMA or
non-DMA data transfers, interrupt or non-interrupt
driven. It further allows maximum line utilization by
providing early interrupt mechanism for buffered
(only the information field can be transferred to
memory) Tx command overlapping. It also provides
separate Rx and Tx interrupt output channels for ef-
ficient operation. The 8273 keeps the interrupt re-
quest active until all the associated interrupt results
have been read.

The CPU utilizes the CPU interface to specify com-
mands and transfer data. It consists of seven regis-
ters addressed via CIA, A4, Ag, RD and WR signals
and two independent data registers for receive data
and transmit data. A4, Ag are generally derived from
two low order bits of the address bus. If an 8080
based CPU is utilized, the RD and WR signals may
be driven by the 8228 T/OR and [/OW. The table
shows the seven register select decoding:

A4|Ao|TXDACK|RxDACK|CS|RD|WR| Register
0|0 1 1 0] 1| 0 |Command
0j0 1 1 0] 0| 1 [Status

ol1 1 1 0| 1| O |Parameter
011 1 1 0] 0 1 |Result

110 1 1 0] 1} O |Reset

110 1 1 0| 0| 1 |TxINT Result
111 1 1 0|10 —
11 1 1 0] 0| 1 |RxINT Resuit
X1X 0 1 1| 1| 0 |Transmit Dat
XX 1 0 1| 0| 1 |[Receive Dataal
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Figure 5. 8273 Block Diagram Showing CPU Interface Functions
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Register Description

COMMAND

Operations are initiated by writing an appropriate
command in the Command Register.

PARAMETER

Parameters of commands that require additioal in-
formation are written to this register.

RESULT

Contains an immediate result describing an outcome
of an executed command.

TRANSMIT INTERRUPT RESULT

Contains the outcome of 8273 transmit operation
(good/bad completion).

RECEIVE INTERRUPT RESULT

Contains the outcome of 8273 receive operation
(good/bad compietion), followed by additional re-
sults which detail the reason for interrupt.

STATUS

The status register reflects the state of the 8273
CPU Interface.

DMA Data Transfers

The 8273 CPU interface supports two independent
data interfaces: receive data and transmit data. At
high data transmission speeds the data transfer rate
of the 8273 is great enough to justify the use of di-
rect memory access (DMA) for the data transfers.
When the 8273 is configured in DMA mode, the ele-
ments of the DMA interfaces are:

TxDRQ: TRANSMIT DMA REQUEST

Requests a transfer of data between memory and
the 8273 for a transmit operation.

TxDACK: TRANSMIT DMA ACKNOWLEDGE

The TxDACK signal notifies the 8273 that a transmit
DMA cycle has been granted. It is also used with
WR to transfer data to the 8273 in non-DMA mode.
Note: RD must not be asserted while TxXDACK is
active.
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RxDRQ: RECEIVE DMA REQUEST

Requests a transfer of data between the 8273 and
memory for a receive operation.

RXDACK: RECEIVE DMA ACKNOWLEDGE

The RxDACK signal notifies the 8273 that a receive
DMA cycle has been granted. It is also used with RD
to read data from the 8273 in non-DMA mode. Note:
WR must not be asserted while RxDACK is active.

RD, WR: READ, WRITE

The RD and WR signals are used to specify the di-
rection of the data transfer.

DMA transfers require the use of a DMA controller
such as the Intel 8257. The function of the DMA
controller is to provide sequential addresses and
timing for the transfer, at a starting address deter-
mined by the CPU. Counting of data blocks lengths
is performed by the 8273.

To request a DMA transfer the 8273 raises the ap-
propriate DMA REQUEST. DMA ACKNOWLEDGE
and READ enables DMA data onto the bus (inde-
pendently of CHIP SELECT). DMA ACKNOWLEDGE
and WRITE transfers DMA data to the 8273 (inde-
pendent of CHIP SELECT).

It is also possible to configure the 8273 in the non-
DMA data transfer mode. In this mode the CPU
module must pass data to the 8273 in response to
non-DMA data requests indicated by status word.

Modem Interface

The 8273 Modem interface provides both dedicated
and user defined modem control functions. All the
control signals are active low so that EIA RS-232C
inverting drivers (MC 1488) and inverting receivers
(MC 1489) may be used to interface to standard mo-
dems. For asynchronous operation, this interface
supports programmable NRZI data encode/decode,
a digital phase locked loop for efficient clock extrac-
tion from NRZI data, and modem control ports with
automatic CTS, CD monitoring and RTS generation.
This interface also allows the 8273 to operate in
PRE-FRAME SYNC mode in which the 8273 prefix-
es 16 transitions to a frame to synchronize idie lines
before transmission of the first flag.

It should be noted that all the 8273 port operations
deal with logical values, for instance, bit DO of Port A
will be a one when CTS (Pin 30) is a physical zero
(logical one).
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PORT A—INPUT PORT

During operation, the 8273 interrogates input pins
CTS (Clear to Send) and CD (Carrier Detect). CTS is
used to condition the start of a transmission. If dur-
ing transmission CTS is lost the 8273 generates an
interrupt. During reception, if CD is lost, the 8273
generates an interrupt.

% o o O

CTS - CLEAR TO SEND

CD — CARRIER DEYECT

USER DEFINED INPUT PA,, PA3, PAy

210479-38

The user defined input bits correspond to the 8273
PA4, PAg and PA; pins. The 8273 does not interro-
gate or manipulate these bits.

PORT B—OUTPUT PORT

During normal operation, if the CPU sets RTS active,
the 8273 will not change this pin; however, if the
CPU sets RTS inactive, the 8273 will activate it be-
fore each transmission and deactivate it one byte
time after transmission. While the receiver is active
the flag detect pin is pulsed each time a flag se-
quence is detected in the receive data stream. Fol-
lowing an 8273 reset, all pins of Port B are set to a
high, inactive level.

o o o

ENEN

Y

° o o o
|

L L]
I RTS — REQUEST TO SEND

l USER DEFINED OUTPUT PB4, PB3, PB2, PB,

FLAG DETECT
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The user defined output bits correspond to the state
of PB4—PB; pins. The 8273 does not interrogate or
manipulate these bits.
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Serial Data Logic

The Serial data is synchronized by the user transmit
gT__ch) and receive (RxC) clocks. The leading edge of -
TxC generates new transmit data and the trailing
edge of RxC is used to capture receive data. The
NRZ| encoding/decoding of the receive and trans-
mit data is programmable.

The diagnostic features included in the Serial Data
logic are programmable loop back of data and se-
lectable clock for the receiver. In the loop-back
mode, the data presented to the TxD pin is internally
routed to the receive data input circuitry in place of
the RxD pin, thus allowing a CPU to send a message
to itself to verify operation of the 8273.

In the selectable clock diagnostic feature, when the
data is looped back, the receiver may be presented
incorrect sample timing by the external circuitry. The
user may select to substitute the TxC pin for the RxC
input on-chip so that the clock used to generate the
loop back data is used to sample it. Since TxD is
generated off the leading edge of TxC and RxD is
sampled on the trailing edge, the selected clock ai-
lows bit synchronism.

ASYNCHRONOUS MODE INTERFACE

Although the 8273 is fully compatible with the
HDLC/SDLC communication line protocols, which
are primarily designed for sychronous communica-
tion, the 8273 can also be used in asynchronous
applications by using this interface. The interface
employs a digital phase locked loop (DPLL) for clock
recovery from a receive data stream and program-
mable NRZI encoding and decoding of data. The
use of NRZI coding with SDLC transmission guaran-
tees that within a frame, data transitions will occur at
least every five bit times—the longest sequence of
ones which may be transmitted without zero-bit in-
sertion. The DPLL should be used only when NRZI
coding is used since the NRZI coding will transmit
zero sequence as line transitions. The digital phase
locked loop also facilitates full-duplex and half-du-
plex asynchronous implementation with, or without
modems.
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Figure 6. 8273 Block Diagram Showing Control Logic Functions
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DIGITAL PHASE LOCKED LOOP

In asynchronous applications, the clock is derived
from the receiver data stream by the use of the digi-

tal phase locked loop (DPLL). The DPLL requires a

clock input at 32 times the required baud rate. The
receive data (RxD) is sampled with this 32X CLK and
the 8273 DPLL supplies a sample pulse nomminally
centered on the RxD bit cells. The DPLL has a built-
in “stiffness’” which reduces sensitivity to line noise
and bit distortion. This is accomplished by making
phase error adjustments in discrete increments.
Since the nominal pulse is made to occur at 32
counts of the 32X CLK, these counts are subtracted
or added to the nominal, depending upon which
quadrant of the four error quadrants the data edge
occurs in. For example if an RxD edge is detected in

quadrant A1, it is apparent that the DPLL sample
“A” was placed too close to the trailing edge of the
data cell; sample “B” will then be placed at T =
(Tnominal - 2 counts) = 30 counts of the 32X CLK to
move the sample pulse “B” toward the nominal cen-
ter of the next bit cell. A data edge occuring in quad-
rant B1 would cause a smaller adjustment of phase
with T = 31 counts of the 32X CLK. Using this tech-
nique the DPLL pulse will converge to nominal bit
center within 12 data bit times, worst case, with con-
stant incoming RxD edges.

A method of attaining bit synchronism following a
line idle is to use PRE-FRAME SYNC mode of trans-
mission.

X X X
OPLL
SAMPLES
A 8
QUADRANT Al Bt B2 l_ A2
T
ADJUSTMENT -2 -1 +1 +2

210479-6

Figure 8. DPLL Sample Timing
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SYNCHRONOUS MODEM—DUPLEX OR HALF DUPLEX OPERATION

RxC AxC
8273 Rx0 RxD  g773
€ MODEM <:> -MODEM *C
T*D T*D
IHCIK  OPLL Ptk ORI
GND N.IC. GND N.C.
2104797
ASYNCHRONOUS MODES—DUPLEX OR HALF DUPLEX OPERATION
xc xC
TxD

sz13  I*0 X0 g3
RxC MODEM MODEM RxC
RxD RxD

32xCLK DPLL

32x 32x
CLOCK cLOCK
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ASYNCHRONOUS—NO MODEMS—DUPLEX OR HALF DUPLEX

TxC RxC
TxD RxD
pining 8273
8273 & e
RxD TxD
32xCLK  DPLL 32xCLK  DPLL

L |

32x

32x
CLOCK CLOCK

210479-33
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SDLC LOOP

The DPLL simplifies the SDLC loop station imple-
mentation. In this application, each secondary sta-
tion on a loop data link is a repeater set in one-bit
delay mode. The signals sent out on the loop by the
loop controller (primary station) are relayed from sta-
tion to station then, back to the controller. Any sec-

ondary station finding its address in the A field cap-
tures the frame for action at that station. All received
frames are relayed to the next station on the loop.

Loop stations are required to derive bit timing from
the incoming NRZ| data stream. The DPLL gener-
ates sample Rx clock timing for reception and uses
the same clock to implement Tx clock timing.

32x

CLOCK

32x
CLOCK

I2xCLK  DPLL
1X LOOP — —
OSCILLATOR TxC RxC
8273
LooP
CONTROLLER
TxD RxD
RxD RxC TxC TxD
8273 8273
LOOP LooP
TERMINAL TERMINAL
T*D RxD
TxC RxC
32xCLK  DPLL DPLL  32xCLK

32x
CLOCK

210479-9

Figure 9. SDLC Loop Application
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PRINCIPLES OF OPERATION

The 8273 is an intelligent peripheral controller which
relieves the CPU of many of the rote tasks associat-
ed with constructing and receiving frames. It is fully
compatible with the MCS-80/85TM system bus. As a
peripheral device, it accepts commands from a CPU,
executes these commands and provides an Interrupt
and Result back to the CPU at the end of the execu-
tion. The communication with the CPU is done by
activation of CS, RD, WR, pins while the A4, Ag se-
lect the appropriate registers on the chip as de-
scribed in the Hardware Description Section.

The 8273 operation is composed of the following
sequence of events:

CPU WRITES COMMAND AND PARAMETERS INTO THE
8273 COMMAND AND PARAMETER REGISTERS.

COMMAND PHASE
EXECUTION PHASE
RESULT PHASE

THE 8273 IS ON ITS OWN TO CARRY OUT THE COMMAND,

THE 8273 SIGNALS THE CPU THAT THE EXECUTION
HAS FINISHED. THE CPU MUST PERFORM A READ
OPERATION OF ONE OR MORE OF THE REGISTERS.

210479-40

The Command Place

During the command phase, the software writes a
command to the command register. The command
bytes provide a general description of the type of
operation requested. Many commands require more
detailed information about the command. In such a
case up to four parameters are written into the pa-
rameter register. The flowchart of the command
phase indicates that a command may not be issued
if the Status Register indicates that the device is
busy. Similarly if a parameter is issued when the Pa-
rameter Buffer shows full, incorrect operation will oc-
cur.

The 8273 is a duplex device and both transmitter
and receiver may each be executing a command or
passing results at any given time. For this reason
separate interrupt pins are provided. However, the
command register must be used for one command
sequence at a time.

STATUS REGISTER

The status register contains the status of the 8273
activity. The description is as follows.

D7 Ds Ds Dy D3 D, Dy Do
[ cesy [ car [ crer [ crer [ AxNT [ TunT [ Rxira [ TxiRa |
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Bit 7 CBSY (Command Busy)

Indicates in-progress command, set for CPU poll
when Command Register is full, reset upon com-
mand phase completion. It is improper to write a
command when CBSY is set; it results in incorrect
operation.

‘ START '

READ
STATUS

WRITE
COMMAND

END OF COMMAND PHASE

READ
STATUS

WRITE
PARAMETER

]

210479-10

Figure 10. Command Phase Flowchart

Bit 6 CBF (Command Buffer Full)

Indicates that the command register is full, it is reset
when the 8273 accepts the command byte but does
not imply that execution has begun.

Bit 5 CPBF (Command Parameter Buffer Full)

CPBF is set when the parameter buffer is full, and is
reset by the 8273 when it accepts the parameter.
The CPU may poll CPBF to determine when addi-
tional parameters may be written.
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Bit 4 CRBF (Command Result Buffer Full)

Indicates that an executed command immediate re-
sult is present in the Result Register. It is set by
8273 and reset when CPU reads the resuit.

Bit 3 RxINT (Receiver Interrupt)

RxINT indicates that the receiver requires CPU at-
tention. it is identical to RxINT (pin 11) and is set by
the 8273 either upon good/bad completion of a
specified command or by Non-DMA data transfer. it
is reset only after the CPU has read the result byte
or has received a data byte from the 8273 in a Non-
DMA data transfer.

Bit 2 TxINT (Transmitter Interrupt)

The TxINT indicates that the transmitter requires
CPU attention. It is identical to TxINT (pin 2). It is set
by 8273 either upon good/bad completion of a spec-
ified command or by Non-DMA data transfer. it is
reset only after the CPU has read the result byte or
has transferred transmit data byte to the 8273 in a
Non-DMA transfer.

Bit 1 RxiRA (Receiver Interrupt Result
Avallable)

The RxIRA is set by the 8273 when an interrupt re-
sult byte is placed in the RxINT register. It is reset
after the CPU has read the RxINT register.

Bit 0 TxIRA (Transmitter Interrupt Resuilt
Available)

The TxIRA is set by the 8273 when an interrupt re-
sult byte is placed in the TxINT register. It is reset
when the CPU has read the TxINT register.

THE EXECUTION PHASE

Upon accepting the last parameter, the 8273 enters
into the Execution Phase. The execution phase may
consist of a DMA or other activity, and may or may
not require CPU intervention. The CPU intervention
is eliminated in this phase if the system utilizes DMA
for the data transfers, otherwise, for non-DMA data
transfers, the CPU is interrupted by the 8273 via
TxINT and RxINT pins, for each data byte request.

THE RESULT PHASE

During the result phase, the 8273 notifies the CPU of
the execution outcome of a command. This phase is
initiated by:

1. The successful completion of an operation
2. An error detected during an operation.

To facilitate quick network software decisions, two
types of execution results are provided:

1. An Immediate Result
2. A Non-Immediate Resulit

D, Dg Dg D, D3 D, 0, Dy
\. AW J
Dy Dg Dg Dy Dg D5 Dy D3 Dz Dy Dg | Receiver interrupt Result Code | Rx Status After INT
LI | 1 Al 8 bits received { ¢ * 0 0 0 0 O A4 match or general receive Active
0 0 0 Dgreceived .t * 0 0 0 0 1 Ay match Active
1 0 0 D4-Dgreceived 0o 0 0o 0 o0 0 1 ¢ CRC error Active
0 1 0 Dgy-Dgreceived 0 0 0 0o ¢ 1+ 0 O Abort detected Active
1 1 0 D3-Dgreceived o 0 0 0 O 1 0 1 idle detect Disabied
0 0 1t D4-Dgreceived 0o 0 0 0 0 1 t O EOP detected Disabled
1 0 1 D5-Dgreceived 0o 6 0 0 0 1 1 1 Frame less than 32 bits Active
0 1 1 Dg-Dgreceived o 0 6 0 1 0 0 O DMA overrun detected Disabled
¢ o0 0 O 1 0 o0 1 Memory butfer overflow Disabled
o 0 0 0o 1t 0 1 O Carrier detect fallure Disabled
o 0 0 0 1 0 1 1 Receive interrupt overrun Disabled
*Partial Byte Received 210479-11

Figure 11. Rx Interrupt Resuit Byte Format
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D3 . D2 Dy Do

Early transmit interrupt
Frame transmit complete
DMA underrun

Clear to Send (CTS) error
Abort complete

- O 0 O o
Q = = o -
O = = = -
o = == 0 0
Qo = 0O = O

210479-12

Figure 12. Tx Interrupt Result Byte Format

Immediate resutt is provided by the 8273 for com-
mands such as Read Port A and Read Port B which
have information (CTS, CD, RTS, etc.) that the net-
work software needs to make quick operational de-
cisions.

A command which cannot provide an immediate re-
sult will generate an interrupt to signal the beginning
of the Result phase. The immediate results are pro-
vided in the Result Register; all non-immediate re-
sults are available upon device interrupt, through Tx
Interrupt Result Register TxI/R or Rx Interrupt Re-
sult Register RxI/R. The result may consist of a one-
byte interrupt code indicating the condition for the
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interrupt and, if required, one or more bytes which
detail the condition.

Tx and Rx Interrupt Result Registers

The Result Registers have a result code, the three
high order bits D7-Ds of which are set to zero for all
but the receive command. This command result con-
tains a count that indicates the number of bits re-
ceived in the last byte. If a partial byte is received,
the high order bits of the last data byte are indeter-
minate.

All results indicated in the command summary must
be read during the result phase.
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INTERRUPT

NON-DMA
MODE | |
t | oma
| MODE
READ STATUS |
REGISTER
|
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|
I
YES IRA =0 NO
?
READ STATUS
REGISTER
DATA REQUEST
NON-DMA MODE
USE DACK + RD OR
WR TO READ OR
WRITE DATA YES NO
END
END No
YES
READ I/R
REGISTER
210479-13

Figure 13. Result Phase Flowchart—Interrupt Resulits

2-96




8273

‘ START ,

AFTER COMMAND PHASE COMPLETION (READ PORT A, PORT B)

READ STATUS
REGISTER

YES READ RESULT

REGISTER
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Figure 14. (Rx Interrupt Service)

DETAILED COMMAND DESCRIPTION

General

The 8273 HDLC/SDLC controller supports a com-
prehensive set of high level commands which allows
the 8273 to be readily used in full-duplex, half-du-
plex, synchronous, asynchronous and SDLC loop
configuration, with or without modems. These frame-
level commands minimize CPU and software over-
head. The 8273 has address and control byte buff-
ers which allow the receive and transmit commands
to be used in buffered or non-buffered modes.

In buffered transmit mode, the 8273 transmits a flag
automatically, reads the Address and Control buffer
registers and transmits the fields, then via DMA, it
fetches the information field. The 8273, having
transmitted the information field, automatically ap-
pends the Frame Check Sequence (FCS) and the
end flag. Correspondingly, in buffered read mode,
the Address and Control fields are stored in their
respective buffer registers and only Information
Field is transferred to memory.

In non-buffered transmit mode, the 8273 transmits
the beginning flag automatically, then fetches and
transmits the Address, Control and Information
fields from the memory, appends the FCS character
and an end flag. In the non-buffered receive mode
the entire contents of a frame are sent to memory
with the exception of the flags and FCS.

HDLC Implementation

HDLC Address and Control field are extendable. The
extension is selected by setting the low order bit of
the field to be extended to a one, a zero in the low
order bit indicates the last byte of the respective
field.

Since Address/Control field extension is normally
done with software to maximize extension fiexibility,
the 8273 does not create or operate upon contents
of the extended HDLC Address/Control fields. Ex-
tended fields are transparently passed by the 8273
to user as either interrupt results or data transfer
requests. Software must assemble the fields for
transmission and interrogate them upon reception.

However, the user can take advantage of the power-
ful 8273 commands to minimize CPU/Software
overhead and simplify buffer management in han-
dling extended fields. For instance buffered mode
can be used to separate the first two bytes, then
interrogate the others from buffer. Buffered mode is
perfect for a two byte address field.

The 8273 when programmed, recognizes protocol
characters unique to HDLC such as Abort, which is a
string of seven or more ones (01111111). Since
Abort character is the same as the GA (EOP) char-
acter used in SDLC Loop applications., Loop Trans-
mit and Receive commands are not recommended
to be used in HDLC. HDLC does not support Loop
mode.

Initialization Set/Reset Commands

These commands are used to manipulate data with-

'in the 8273 registers. The Set commands have a
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single parameter which is a mask that corresponds
to the bits to be set. (They perform a logical-OR of
the specified register with the mask provided as a
parameter). The Register commands have a single
parameter which is a mask that has a zero in the bit
positions that are to be reset. (They perform a logi-
cal-AND of the specified register with the mask).

SET ONE-BIT DELAY (CMD CODE A4)

A1 Ag D7 Dg Ds Dy D3 Dy Dy Do
ojoft1tjoj1jo0f(o0o|1]0f}oO
oj1f(1j0j0(0]j0f0]|O]O

CMD:
PAR:
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When one bit delay is set, 8273 retransmits the re-
ceived data stream one bit delayed. This mode is
entered at a receiver character boundary, and
should only be used by Loop Stations.

RESET ONE-BIT DELAY (CMD CODE 64)
A1 Ay D; Dg Ds Dy D3 Dp Dy Dy

CMD:yo|o|Oj1l1f0]|0|1]0]0

PAR: (O]t (O 1] 1t]1{1[1]|1]1

The 8273 stops the one bit delayed retransmission
mode.

SET DATA TRANSFER MODE (CMD CODE 97)
A1 Ag D7 Dg Ds Dy D3 Dy Dy Dy
CMD:jojo|1]ojof1]o0|1]1]1

PAR: |0 ]1(0|0]0Jlo0o|O0|O0]|O]1

When the data transfer mode is set, the 8273 will
interrupt when data bytes are required for transmis-
sion or are available from a receive. If a transmit
interrupt occurs and the status indicates that there is
no Transmit Result (TXIRA = 0), the interrupt is a
transmit data request. If a receive interrupt occurs
and the status indicates that there is no receive re-
sult (RxIRA = 0), the interrupt is a receive data re-
quest.

RESET DATA TRANSFER MODE (CMD CODE
57)
A1 Ag D7 Dg Ds Dy D3 Dy Dy Dg

CMD:|o(O|Oj1|Of1(O0|[1]1]1

PAR: [O |11 |1 |1]|1]{1]1]1]0

If the Data Transfer Mode is reset, the 8273 data
transfers are performed through the DMA requests
without interrupting the CPU.

SET OPERATING MODE (CMD CODE 91)

A A O, O, By D, O, D, D, D,
CMD: ; © [ 1 /] 0 1 ] ] [ 1

1= FLAG STREAM MODE
1 = PREFRAME SYNC MODE

1 = BUFFERED MODE

PAR: | O 1 o o

1= EARLY INTERRUPT MODE

1= EOP INTERRUPT MODE

1= HDLC MODE

210479-34

RESET OPERATING MODE (CMD CODE 51)

A1 Ag D7 Dg Ds Dy D3 Dy Dy Dy
CMD:|ojJolo|1|o0ofl1]o]o)o]1
PAR: { O | 1] 11

Any mode switches set in CMD code 91 can be re-
set using this command by placing zeros in the ap-
propriate positions.

(D5) HDLC MODE

In HDLC mode, a bit sequence of seven ones
(01111111) is interpreted as as an abort character.
Otherwise, eight ones (011111111) signal an abort.

(D4) EOP INTERRUPT MODE

In EOP interrupt mode, an interrupt is generated
whenever an EOP character (01111111) is detected
by an active receiver. This mode is useful for the
implementation of an SDLC loop controlier in detect-
ing the end of a message stream after a loop poll.

(D3) TRANSMITTER EARLY INTERRUPT MODE
(Tx)

The early interrupt mode is specified to indicate
when the 8273 should generate an end of frame in-
terrupt. When set, an early interrupt is generated
when the last data character has been passed to the
8273. If the user software responds with another
transmit command before the final flag is sent, the
final flag interrupt will not be generated and a new
frame will immediately begin when the current frame
is complete. This permits frames to be separated by
a single flag. If no additional Tx commands are pro-
vided, a final interrupt will follow.

NOTE:
In buffered mode, if a supervisory frame (no Infor-
mation) Transmit command is sent in response to
an early Transmit Interrupt, the 8273 will repeatedly
transmit the same supervisory frame with one flag
in between, until a non-supervisory transmit is is-
sued.

Early transmitter interrupt can be used in buffered
mode by waiting for a transmit complete interrupt
instead of early Transmit Interrupt before issuing a
transmit frame command for a supervisory frame.
See Figure 15.
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Tx INTERRUPT PROCEDURE

TRANSMIT COMPLETION
(0DH) INTERRUPT

(OCH) EARLY TRANSMIT
ITERRUPT

SUPERVISORY
FRAME

T
%o YES FRAME
WAITING?

NO
ISSUE TRANSMIT
FRAME COMMAND

!

CLEAR FRAME-
WAITING CONDITION

OTHER PROCESSING
210479-15

Figure 15

If this bit is zero, the interrupt will be generated only
after the final flag has been transmitted.

(D2) BUFFERED MODE

If the buffered mode bit is set to a one, the first two
bytes (normally the address (A) and control (C)
fields) of a frame are buffered by the 8273. if this bit
is a zero the address and control fields are passed
to and from memory.

(D1) PREFRAME SYNC MODE

If this bit is set to a one the 8273 will transmit two
characters before the first flag of a frame.

To guarantee sixteen line transitions, the 8273
sends two bytes of data (00)y if NRZI is set or data
(55)n if NRZI is not set.
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(D0) FLAG STREAM MODE

If this bit is set to a one, the following table outlines
the operation of the transmitter.

Transmitter State Action
Idle Send Flags Immediately.
Transmit or Transmit } Send Flags After the
Transparent Active Transmission Complete
Loop Transmit Active | ignore Command.
1 Bit Delay Active Ignore Command.

If this bit is reset to zero the following table outlines
the operation of the transmitter

Transmitter State Action
IDLE Sends Idles on Next 2
Character boundary.

Send Idles after the

Transmit or Transmit- o
Transparent Active } Egmagn
Loop Transmit Active Ignore Command.
1 Bit Delay Active Ignore Command.

SET SERIAL 1/0 MODE (CMD CODE A0)

Al A DBy Dy Oy D, D; D, D D
ceMD:j o o[ 1]Jof1|]oje|o]o}o

PAR: | Ol t lojoto|o}o

1 = NRZ1 MODE

1 = TxC =RAxC
1= LOOP BACK TxD —»RxD

210479-16

RESET SERIAL 1/0 MODE (CMD CODE 60)

This command allows bits set in CMD code A0 to be
reset by placing zeros in the appropriate positions.

Ay Ag D7 Dg Ds Dy D3 Do Dy Do
CMD:|O0|OfO|1]|]1|l0}l0]O[j0O}|O
PAR: f O |t |11 [1]1]1

(D2) LOOP BACK

If this bit is set to a one, the transmit data is internal-
ly routed to the receive data circuitry.
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(D1) TXC — RxC

If this bit is set to a one, the transmit clock is inter-
nally routed to the receive clock circuitry. It is nor-
mally used with the loop back bit (D2).

(D0) NRZI MODE

If this bit is set to a one, NRZI encoding and decod-
ing of transmit and receive data is provided. If this bit
is a zero, the transmit and receive data is treated as
a normal positive logic bit stream.

NRZI encoding specifies that a zero causes a
change in the polarity of the transmitted signal and a
one causes no polarity change. NRZI is used in all
asynchronous operations. Refer to IBM document
GA27-3093 for details.

Reset Device Command
Ay Ag Dy Dg Ds Dy D3 Dy Dy Dg

TMR:{1|O0O|O|O|OfO|O|O|O]|1

TMR:| 1|00 |Oo|O0OfO]JO|O|O]|O

An 8273 reset command is executed by outputting a
(01) followed by (00) to the reset register (TMR).
See 8273 AC timing characteristics for Reset pulse
specifications.

The reset command emulates the action of the reset

pin.

1) The modem control signals are forced high (inac-
tive level).

2) The 8273 status register flags are cleared.

3) Any commands in progress are terminated imme-
diately.

4) The 8273 enters an idle state until the next com-
mand is issued.

5) The Serial I/0 and Operating Mode registers are
set to zero and DMA data register transfer mode
is selected.

6) The device assumes a non-ioop SDLC terminal
role.

Receive Commands

The 8273 supports three receive commands: Gener-
al Receive, Selective Receive, and Selective Loop
Receive.

GENERAL RECEIVE (CMD CODE C0)

General receive is a receive mode in which frames
are received regardless of the contents of the ad-
dress field.

A1 Ag D7 Dg Ds Dy D3 D Dy Dg
oMp:[ ool 1[1]oJofo]ofo]o
PAR: | 0 i 1 [ LEAST SIGNIFICANT BYTE

OF THE RECEIVE BUFFER
LENGTH (B0)

MOST SIGNIFICANT BYTE
OF RECEIVE
BUFFER LENGTH (B1)

PAR: | 0 | 1

NOTES:
1. If buffered mode is specified, the RO, R1 receive
frame length-(result) is the number of data bytes re-
ceived.
2. If non-buffered mode is specified, the RO, R1 re-
ceive frame length (result) is the number of data
bytes received plus two (the count includes the ad-
dress and control bytes).
3. The frame check sequence (FCS) is not trans-
ferred to memory.
4. Frames with less than 32 bits between flags are
ignored (no interrupt generated) if the buffered
mode is specified.
5. In the non-buffered mode an interrupt is generat-
ed when a less than 32 bit frame is received, since
data transfer requests have occurred.
6. The 8273 receive is always disabled when an
Idle is received after a valid frame. The CPU mod-
ule must issue a receive command to re-enable the
receiver.
7. The intervening ABORT character between a fi-
nal flag and an IDLE does not generate an inter-
rupt.
8. If an ABORT Character is not preceded by a flag
and is followed by an IDLE, an interrupt will be gen-
erated for the ABORT followed by an IDLE interrupt
one character time later. The reception of an
ABORT will disable the receiver.

2-100
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SELECTIVE RECEIVE (CMD CODE C1)
Ay Ag D7 Dg Ds Dy D3 Dy Dy Do

omp: [0 [o|1]1]oJoJo]o]o]1
PAR: 1 | LEAST SIGNIFICANT BYTE
OF THE RECEIVE
BUFFER LENGTH (80)
PAR: | 0 | 1 | MOST SIGNIFICANT BYTE
OF RECEIVE
BUFFER LENGTH (B1)
PAR: | 0 | 1 | RECEIVE FRAME ADDRESS
MATCH FIELD ONE (A1)
PAR: | 0 | 1 | RECEIVE FRAME ADDRESS
MATCH FIELD TWO (A2)

Selective receive is a receive mode in which frames
are ignored unless the address field matches any
one of two address fields given to the 8273 as pa-
rameters.

When selective receive is used in HDLC the 8273
looks at the first character, if extended, software
must then decide if the message is for this unit.

SELECTIVE LOOP RECEIVE (CMD CODE C2)
A1 Ap D7 Dg Ds Dy D3 Dy Dy Do

omo:|ojof1]1]ofofJofo]1]o
PAR: | 0 | 0 | LEAST SIGNIFICANT BYTE
OF THE RECEIVE
BUFFER LENGTH (80)
PAR: | 0 | 1 | MOST SIGNIFICANT BYTE
OF RECEIVE
BUFFER LENGTH (B1)
PAR: | 0 | 1 | RECEIVE FRAME ADDRESS
MATCH FIELD ONE (A1)
PAR: | 0 | 1 | RECEIVE FRAME ADDRESS
MATCH FIELD TWO (A2)

Selective loop receive operates like selective re-
ceive except that the transmitter is placed in flag
stream mode automatically after detecting an EOP
(01111111) following a valid received frame. The
one bit delay mode is also reset at the end of a
selective loop receive.
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RECEIVE DISABLE (CMD CODE 5)

Terminates an active receive command immediately.
Ay Ag Dy Dg Ds Dy D3 Dy Dy D

CMD‘:IOIOI1|1|0|OIOI1IOI1T

Transmit Commands

The 8273 supports three transmit commands:
Transmit Frame, Loop Transmit, Transmit Transpar-
ent.

TRANSMIT FRAME (CMD CODE C8)
Ay Ap Dy Dg Ds Dy D3 Dy Dy Dg

omo:[ oo 1[1]ofof1]o]o]o0

PAR: | 0 | 1 | LEAST SIGNIFICANT BYTE OF
FRAME LENGTH (LO)

PAR: | 0 | 1 | MOST SIGNIFICANT BYTE OF
FRAME LENGTH (L1)

PAR: [ 0 | 1 | ADDRESS FIELD OF TRANSMIT
FRAME (A)

PAR: | 0 | 1 | CONTROL FIELD OF TRANSMIT
FRAME (C)

Transmits one frame including: initial flag, frame
check sequence, and the final flag.

If the buffered mode is specified, the L0, L1, frame
length provides as a parameter is the length of the
information field and the address and control fields
must be input.

In unbuffered mode the frame length provided must
be the length of the information field plus two and
the address and control fields must be the first two
bytes of data. Thus only the frame length bytes are
required as parameters.
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LOOP TRANSMIT (CMD CODE CA)
Ay Ap D7 Dg Ds Dy D3 D2 D1 Do

omo:fofof1]1]ofol1]o]1]0

PAR: | 0 | 1 | LEAST SIGNIFICANT BYTE OF
FRAME LENGTH (L0)

PAR: | 0 | 1 [ MOST SIGNIFICANT BYTE OF
FRAME LENGTH (L1)

PAR: | 0 | 1 | ADDRESS FIELD OF TRANSMIT
FRAME (A)

PAR: | 0 | 1 | CONTROL FIELD OF TRANSMIT
FRAME ()

Transmits one frame in the same manner as the
transmit frame command except:

1) If the flag stream mode is not active transmission
will begin after a received EOP has been convert-
ed to a flag.

2) if the flag stream mode is active transmission will
begin at the next flag boundary for buffered mode
or at the third flag boundary for non-buffered
mode.

3) At the end of a loop transmit the one-bit delay
mode is entered and the flag stream mode is re-
set.

TRANSMIT TRANSPARENT (CMD CODED C9)
Ay Ag D7 Dg Ds Dy D3 D Dy Do

omo:[ofof1]1]ofo]1]o]o]1

PAR: [ 0 | 1 |LEAST SIGNIFICANT BYTE OF
FRAME LENGTH (LO)

PAR: | 0 | 1 | MOST SIGNIFICANT BYTE OF
FRAME LENGTH (L1)

The 8273 will transmit a block of raw data without
protocol, i.e., no zero bit insertion, flags, or frame
check sequences.

Abort Transmit Commands

An abort command is supported for each type of
transmit command. The abort commands are ig-
nored if a transmit command is not in progress.

ABORT TRANSMIT FRAME (CMD CODE CC)
Ay Ag Dy Dg D5 Dy D3 Dz Dy Do

omo:[oJo]1]1]oJof1[1]o]0]

PAR: NONE

After an abort character (eight contiguous ones) is
transmitted, the transmitter reverts to sending flags
or idles as a function of the flag stream mode speci-
fied.

ABORT LOOP TRANSMIT (CMD CODE CE)

Ay Ag Dy Dg Ds Dy D3 Dy Dy Do
omo:[ofol1[1Jolo[1]1]1]0]
PAR: NONE

After a flag is transmitted the transmitter reverts to
one bit delay mode.

ABORT TRANSMIT TRANSPARENT (CMD CODE
CcD)

Ay Ap Dy Dg Ds Dy D3 D2 Dy Do
omo:[ofol1f1]olo[1]1]0]1]
PAR: NONE

The transmitter reverts to sending flags or idles as a
function of the flag stream mode specified.

Modem Control Commands

The modem control commands are used to manipu-
late the modem control ports.

When read Port A or Port B commands are executed
the result of the command is returned in the result
register. The Bit Set Port B command requires a pa-
rameter that is a mask that corresponds to the bits
to be set. The Bit Reset Port B command requires a
mask that has a zero in the bit positions that are to
be reset.

READ PORT A (CMD CODE 22)

Ay Ag Dy Dg Ds Dy D3 Dy Dy Dy
omo:[o]ofJoJo]1]ofofo]1]0]
PAR: NONE

READ PORT B (CMD CODE 23)

Ay Ag Dy Dg Ds Dy D3 Dp Dy Do
omo:[oJoJoJo]1]ofofof1]1]
PAR: NONE

2-102



intal. 8273

SET PORT B BITS (CMD CODE A3) (Do) REQUEST TO SEND
This command allows user defined Port B pins to be This is a dedicted 8273 modem control signal, and
set. reflects the same logical state of RTS pin.
Ay Ay D; Oy Dy D, D3 D; Dy Dy
omo[ ool 1o 1 [ofo]lo] ] RESET PORT B BITS (CMD CODE 63)
e To o T 111 This command allows Port B user defined bits to be

| RYS — REQUEST TO SEND
reset.
USER DEFINED

FLAG DETECT Ay A D; Dy Dy D, O3 D, D; Dy
210479-35 emofo ool 1T 1o 0]o] ]
PAR: {L IRERE

‘ RTS — REQUEST TO SEND

USER DEFINED

(Ds) FLAG DETECT

This bit can be used to set the flag detect pin. How-

ever, it will be reset when the next flag is detected. FLAGDETRCT

210479-36 2

(D4-D1) USER DEFINED OUTPUTS This command allows Port B (D4—D4) user defined

. bits to be reset. These bits correspond to Output
These bits correspond to the state of the PB4-PB; Port pins (PB4-PB;).

output pins.
8273 Command Summary
Command Description co:én;"d Parameter Results R:::t" c:::z:_‘::::"

Set One Bit Delay A4 Set Mask None - No
Reset One Bit Delay 64 Reset Mask None — No
Set Data Transfer Mode 97 Set Mask None — No
Reset Data Transfer Mode 57 Reset Mask None — No
Set Operating Mode 91 Set Mask None — No
Reset Operating Mode 51 Reset Mask None — No
Set Serial 1/0 Mode A0 Set Mask None — No
Reset Serial 1/0 Mode 60 Reset Mask None — No
General Receive Cco B0, B1 RIC,R0,R1,(A,C)@ | RXI/R Yes
Selective Receive C1 B0,B1,A1,A2 | RIC,R0,R1,(A,C)@ | RXI/R Yes
Selective Loop Receive c2 B0,B1,A1,A2 | RIC,RO,R1,(A,C)2 | RXI/R Yes
Recsive Disable C5 None None — No
Transmit Frame cs LO,L1,(A,C)) | TIC TXI/R Yes
Loop Transmit CA LOL1,(ACYD | TIC TXI/R Yes
Transmit Transparent C9 Lo,L1 TIC TXI/R Yes
Abort Transmit Frame cC None TIC TXI/R Yes
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8273 Command Summary (Continued)

Command Description CO:;gnxa nd Parameter Resulits R:::" C::‘ T;:ﬁ::n
Abort Loop Transmit CE None TIC TXI/R Yes
Abort Transmit Transparent CD None TIC TXI/R Yes
Read Port A 22 None Port Vaiue Result No
Read Port B 23 None Port Value Result No
Set Port B Bit A3 Set Mask None — No
Reset Port B Bit 63 Reset Mask None — No

NOTES:
1. Issued only when in buffered mode.
2. Read as results only in buffered mode.

8273 Command Summary Key C— Control field of received frame. If non-

BO— Least significant byte of the receiver buff- buffered mode is specified this result is
er length. not provided.

B1— Most significant byte of the receive buffer RXI/R— Receive interrupt result register.
length. TX1/R— Transmit interrupt result register.

LO— Least significant byte of the Tx frame RO— Least significant byte of the length of the
length. frame received.

L1— Most significant byte of the Tx frame R1— Most significant byte of the length of the
length. frame received.

A1— Receive frame address match field one.
A2— Receive frame address match field two.

A— Address field of received frame. !f non-
buffered mode is specified, this result is
not provided.

RIC— Receiver interrupt result code.
TIC— Transmitter interrupt result code.

GENERAL
COMMAND RECEIVE
(Rg, R1}
IDLE IDLE FLAG | FLAG FLAG
DATA IN OR OR FLAG A c 1, FCS, FCS, FLAG OR OR OR
FLAG FLAG ABORY | IDLE IDLE
DMA REQUESTS
OR T A 1 c ? Iy
DATA INTERRUPTS
[ I—
NON-BUFFEREDMODE o0 POSSIBLE
CPU INTERRUPTS COMPLETE IDLE INTERRUPT
210479-17

Figure 16. Typical Frame Reception

NOTE:

In order to ensure proper operation to the maximum baud rate, Receive commands or Read/Write Port commands should
be written only when either the transmitter or the receiver is inactive. In full duplex systems, it is recommended that these
commands be issued after servicing a transmitter interrupt but before a new transmit command is issued. When operating in
full Duplex (active transmitter or receiver) with commands, the maximum data rate decreases to 49K Baud.
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LAST PARAMETER
OF Tx COMMAND
|—28vTES |
FLAG | FLAG
FLAG| A c '\ [ [} [ FCS2 | F OR | OR
! 2 s | FCS1 | FCSz | FLAG| 0 | ibie

RTS z / I.—
cTs | I

DRG t h II@ tl;
BUFFER MODE
INT ' ]
EARLY FINAL
TxINT TxINT
210479-18

Figure 17a. Typical Frame Transmission, Butfered Mode

LAST PARAMETER

jo—3 B8YTES —]
<LAG | FLAG
FLAG| A [ ¢ | 2 | w |FCcs [Fcs; [Fuaa] oR | oA
IDLE | IDLE

RTS l / ;
crs | I_
DRO 'A Ic [l, I b t is

NON-BUFFER MODE

INT I 1

EARLY FINAL
TxINT TxINT
210479-19

Figure 17b. Typical Frame Transmission, Non-Butfered Mode
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MEMORIES
¢ SYSTEM BUS {
0B, , Ag Ay
MEMA DB, ,
ow RD
MEMW WR
10R cs
cs TXINT
HRQ RXINT
HACK
RXC
TxDRQ RXD
8267 TXC
DMA TxDACK TXD
CONTROLLER 8273 MODEM
RxDRQ I
RxDACK : MODEM CONTROLS )
210479-20
Figure 18. 8273 System Diagram
WAVEFORMS
COMMAND PHASE
WR COMMAND PARAMETER PARAMETER LAST
1 2 PARAMETER
A |\__/| }\__/  /
otteme T el | 1 .
| l f‘—‘"—’} pe—Ta—
! \I
casy | :
' | b TS
T3y ™ |
|
SN L
CPBF
210479-21
Table 2. Command Phase Timing (Full Duplex)
Symbol Timing Parameter Buffered Non-Butfered Unit
Min Max Min Max
T1 Between Command & First Parameter 13 756 13 857 tey
T2 Between Consecutive Parameters 10 604 10 705 tcy
T3 Command Parameter Buffer Full Bit 10 604 10 705 tcy
Reset after Parmeter Loaded
T4 Command Busy Bit Reset after Last 128 702 128 803 tcy
Parameter
T5 CPBF Bit Reset after Last Parameter 10 604 10 705 tey

2-106



inteL 8273

WAVEFORMS (Continued)

RECEIVER INTERRUPT

STATUS STATUS

el \’/\/J\_

udl T

210479-22

Table 3. Receiver Interrupt Result Timing

Symbol Timing Parameter (Clock Cycles) Buffered Non-Buffered Unit
Min Max Min Max
T1 RxIRA Bit Set after RIC Read 18 29 18 29 tcy
T2 RxINT Goes Away after Last Int. Result 16 27 16 27 tcy
Read

TRANSMIT INTERRUPT

STATUS STATUS INTERRUPT
\ , \ , \ RESULTS ’
TxIRA \
|
L—h‘[
TxINT / \

210479-23

Table 4. Transmit interrupt Result

Symbol Timing (Clock Cycle) Buffered Non-Buttered Unit
Min Max Min Max
T1 TxINT Inactive after Int. Results Read 13 353 13 454 tcy
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ABSOLUTE MAXIMUM RATINGS* NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

Ambient Temperature Under Bias ... ... 0°Cto 70°C

Storage Temperature

Volitage on Any Pin With
RespecttoGround..............

Power Dissipation

.......... —65°Cto +150°C

*WARNING: Stressing the device beyond the “Absolute
Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions" is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliabilfty.

D.C. CHARACTERISTICS 8273 (Tp = 0°C1070°C, Vog = +5.0V £5%)

Symbol Parameter Min Max Unit Test Conditions

ViL Input Low Voltage —0.5 0.8 \

ViH .} Input High Voltage 2.0 Ve + 05 \

VoL Output Low Voltage 0.45 v loL = 2.0 mA for Data Bus Pins
oL = 1.0 mA for Output Port Pins
loL = 1.6 mA for All Other Pins

VoH Output High Voltage 24 \ lon = — 200 pA for Data Bus Pins
lon = —100 uA for All Other Pins

i Input Load Current +10 mpA | VIN = VoctoOV

lorFL Output Leakage Current +10 mrA | Vourt = Voo to 0.45V

Icc Vce Supply Current 180 mA

CAPACITANCE 8273 (T4 = 25°C, Vcc = GND = 0V)
Symbol Parameter Min Typ Max Unit Test Conditions
CiN Input Capacitance 10 pF tc = 1 MHz
Cio 170 Capacitance 20 pF Unmeasured Pins
Returned to GND
A.C. CHARACTERISTICS (T4 = 0°Cto 70°C, Voo = +5.0V £5%)
CLOCK TIMING (8273)
Symbol Parameter Min Typ Max Unit Test Conditions
toy Clock 250 1000 ns 64K Baud Max
toL Clock Low 120 ns Operating Rate
tcH Clock High 120 ns
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A.C. CHARACTERISTICS 8273 (Tp = 0°Cto 70°C, Vgc = +5.0V £ 5%)

READ CYCLE
Symbol Parameter Min Max Unit Test Conditions
tac Select Setup to RD 0 ns {Note 2)
tca Select Hold from RD 0 ns (Note 2)
tRR RD Pulse Width 250 ns
taD Data Delay from Address 300 ns (Note 2)
tRD Data Delay from RD 200 ns CL = 150 pF, (Note 2)
tor Output Float Delay 20 100 ns CL = 20 pF For Minimum;
150 pF for Maximum
toc DACK Setup to RD 25 ns
tcp DACK Hold from RD 25 ns
tkp Data Delay from DACK 300 ns
WRITE CYCLE
Symbol Parameter Min Max Unit Test Conditions
tac Select Setup to WR 0 ns
tca Select Hold from WR 0 ns
tww WR Pulse Width 250 ns
tow Data Setup to WR 150 , ns
two Data Hold from WR 0 ns
tpc DACK Setup to WR 25 ns
tco DACK Hold from WR 25 ns
DMA
Symbol Parameter Min Max Unit Test Conditions
tca Request Hold from WR or RD 200 ns
(for Non-Burst Mode)
OTHER TIMING
Symbol Parameter Min Max Unit Test Conditions
tRsTW Reset Pulse Width 10 tcy
t Input Signal Rise Time 20 ns
t Input Signal Fall Time 20 ns
tRsTS Reset to First IOWR 2 toy
tcyaz 32X Clock Cycle Time 13.02 Xtgy ns
tcLs2 32X Clock Low Time 4 Xtoy ns
tcHa2 32X Clock High Time 4 Xtoy ns
tppLL DPLL Output Low 1 Xtcy—50 ns
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“A.C. CHARACTERISTICS 8273 (Tp = 0°Ct0 70°C, Vog = +5.0V + 5%) (Continued)

OTHER TIMING (Continued)

Symbol Parameter Min Max Unit Test Conditions
tocL Data Clock Low 1Xtcy—50 ns

tocH Data Clock High 2Xtoy ns

tocy Data Clock 62.5%tcy ns (Note 3)

t1p Transmit Data Delay 200 ns

tos Data Setup Time 200 ns

toH Data Hold Time 100 ns

trLD FLAG DET Output Low 8Xtcy * 50 ns

NOTES:

1. All timing measurements are made at the reference voltages unless otherwise specified: tnput “1” at 2.0V, “0” at 0.8V;

Output “1" at 2.0V, “0” at 0.8V.
2. tap. tRD, tac, and tca are not concurrent specs.

3. If receive commands or Read/Write Port commands are issued while both the transmitter and receiver are active, this

specification will be 81.5 Tcy min.

A.C. TESTING INPUT, OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT

24
20 2.0
> TEST POINTS < %ﬁsg&
TEST I
045 0.8 0.8 G, = 150 pF
210479-24
A.C. Testing: inputs are driven at 2.4V for a logic “1" and 0.45V -_—
for a logic “0”. Timing measurements are made at 2.0V for a logic 210479-25
“1" and 0.8V for a logic “0".
C, = 150 pF
Cy Includes Jig Capacitance
WAVEFORMS
READ
DACK
Ipc te——— (CO- —*]
Ao, Ay, CS x
RR le—1ca _.I
RD
tac ‘rD o tDF
DATABUS += = oo b == o= = = = = = = j ______ -
tap
ko
210479-26
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WAVEFORMS (Continued)
WRITE
. |
DACK a K
T |y ye— |
Ag. Ay, CS * R
! tac tww M tca :]
" \
DATA BUS x
L tow wo
210479-27
DMA
DRQ ’ L
O—‘co———vl
DACK \
RD OR WR
tey
CHIP CLOCK St f N /
tcu cH
32X CLOCK
le———ICL22 tonse
210479-28
TRANSMIT
| |
xC \'
tbeL — tocu e
tocy
TxD X x
- typ —
210478-29
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WAVEFORMS (Continued)

RECEIVE
_ \ 2
Ruxi L {

X
RxD
7

[ tos —*| |+ ton >

210479-30
DPLL OUTPUT
[~ U \
toeLL
210479-31
FLAG DETECT OUTPUT
FLAG DET \L
trLD
210479-1
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