MOTOROLA
s SEMICONDUCTOR PRI

TECHNICAL DATA

Advanced Data-Link Controller (ADLC)

The MC6854 ADLC performs the complex MPU/data communication link function for the “Ad-
vanced Data Communication Control Procedure”” (ADCCP), High-Level Data-Link Control {HDLC} and
Synchronous Data-Link Control {SDLC) standards. The ADLC provides key interface requirements
with improved software efficiency. The ADLC is designed to provide the data communications inter-
face for both primary and secondary stations in stand-alone, polling, and loop configurations.

e M6800 Compatible
e Protocol Features
— Automatic Flag Detection and Synchronization
— Zero Insertion and Delstion
— Extendable Address, Control and Logical Control Fields (Optional)
— Variable Word Length Information Field — 5-, 8-, 7-, or B-Bits
— Automatic Frame Check Sequence Generation and Check -
— Abort Detection and Transmission
— Idte Detection and Transmission
Loop Mode Operation
Loop Back Seif-Test Mode
NRZ/NRZ! Modes
Quad Data Buffers for Each Rx and Tx
Prioritized Status Register [Optional}
MODEM DMA Loop Interface

This document contains information on a new product. Specifications and information herein are subject to change without notice.

—
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MAXIMUM RATINGS

MC6854

This device contains circuitry to pratect the

Reting Symbol Value Unit
v v 53 70 v inputs against damage due to high static
Supply Voitage cc ~0910 +7 voltagas or electric fields; however, it is ad-
Input Voltage Vin ~03tw +70 ¥ vised that normal precautions be taken to
Opersting Temperature Range T to TR avoid apphcaticn of any voltage higher than
MCBB64, MCB8AG4, MCBBBG4 TA 01070 °*C maxmum rated voltages to this high-
MCGE64C, MCBBABAC -40 to 85 impedance circuit. Reliability of operation is
Storage Temperature Range Tsig -5510 + 150 °C enhanced if unused inputs are tied to an ap-
propriate logic voltage level le.g.. either Vsg
or Veo!
THERMAL CHARACTERISTICS
Characteristic Symbol Value Unit
Thermal Resistance 9JA "Cw
Plastic 115
Cerdip 65
FIGURE 1 — ADLC GENERAL BLOCK DIAGRAM
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MC6854

POWER CONSIDERATIONS
The average chip-junction temperature, Tj.in °C can be obtained from:
TJ=TA+(PD'9JA) (1)
where:

Ta = Ambient Temperature, °C
LNTN = Package Thermal Resistance,

Junction-to-Ambient, "C/W
Pp = PiNT + PPORT _
PINT = lccx Ve, Watts — Chip Internal Power

PporT = Port Power Dissipation, Watts — User Determined

For most applications PporT<PyT and can be neglected. PPORT may become significant if the device is configured
1o drive Darlington bases or sink LED loads.
An approximate relationship between Pp and T {if PpoRT 18 neglected) is:

Pp=K+{T +273°C) 2
Solving equations (1) and (2) for K gives:

K=Pp- (Ta+ 2713°CY + HJA‘PDZ {3)
where K is a constant pertaining to the particular part, K can be determined from equation (3} by measuring Pp (at
equilibrium) for a known Tp. Using this value of K. the values of Pp and T can be obtained by solving equations
{1} and (2) iteratively for any value of Ty

DC ELECTRICAL CHARACTERISTICS (Vec=5.0 Vdc £5%. V55 =0, Ta=Ty 1o Ty uniess otherwise noted}

Characteristic Symbol Min Typ Max Unit
input High Voltage Vin vgg+2.0 - - v
Input Low Voltage ViL - - Vg5 +08 v
input Leakage Currant (Vin=0105.25 V) Al Inputs Except D0-D7 lin - 1.0 25 '
i f- nt Do-07
Hl(;\:fit,? 4 o?ﬁ?’zl.:p: ' Sé'c'i 5.25 V) hz - 20 10 sA
dc Output High Voltage
tiLpag = — 206 pA) Do-07 VoM Vgg+2.4 - - v
(Vi oad= — 100 pA) Al Others vgg+24| = -
dc Outpul Low Yoltage i gag=1.6 mAl} VoL - - Vgs+0.4 Vv
Output Leakage Current (OFf Statel VoH = 4.4 V) TG loz - 1.0 10 ah
internal Power Dissipation (measured at Ta =0°C) PINT — — v mW
Capacitance
Vi =0, Ta=25°C, I=1.0MH2) 0007 Cin - - 12.5 pF
All Other Inputs — - 75
RA - - 5.0
AllOthers|  Cout - - 10 oF
*For temperatures below 0°C, PyyT will increase.
AC ELECTRICAL CHARACTERISTICS (Vge =50V £5%. Vg5 =0, Ta=T| 1@ Ty uniess otherwise noted]
- MCOBG4 | MCEBAS4 | MCBSBS4
Characteristic Symbot Win ] Max | Min | Max Win | Max Unit
Clock Pulse Width, Low (RxC, TxC} PWeL |70 = | 480 20 f - ns
Ciock Pulse Widtn, High {RxC, TxC} PNcn |700] — 460 ] - m ) - ns
Serial Clock Frequency (AxC, TxC) fge — | 066 - 1.0 - 1.5 | MHz
feceive Data Setup Time tRpsSyU | 150 - 00 - 50 - ns
Receive Data Hold Time tRDH 680 - 80 - 60 - ns
Request-to-Send Delay Time RTS — | 680 | - | 460 | — | 340 | ns
Clock-to-Data Delay for Transmitter tTDD - 3] - 260 ] - [ 200] ns
Flag Detect Delay Time D — 16801 - |[460] — |3 | ns
DTH Delay Time IDTR — g0 | — (40| = ]340} ns
Loop On-Line Contral Delay Time 1LOC — | e80 ] - | 480 M0 | ns
ADSA Delay Time tROSR | — 540 | - |40 | — | 340 | ns
TDSR Delay Tima SR | - | W | - j40 ] - M0 | ns
\nterrupt Request Release Tima UR - 12 - | 09 - |07 ] us
RESET Puise Width WRESET | 10| ~ |065] - ]040f — | x8
Input Rise and Fall Times (Except Enabie) 08Vt 20Vi 1y, ~ [io | — jrof - J10°] »s

1.0 us or 10% of the pulse width, whichever 15 smaller.

’
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MCe6854

FIGURE 2 — BUS TIMING TEST LOADS

Losd A

(D0-07 ATS, TxD, RDSR, TDSRA 50V
FL , LGC/ 56T
Rp =25 ki
Soat Point MMCE150
or Equiv,
MMD7000
or Equiv.

C = 130 pF for DO-D7
=30 pF for others

R=11.7 k@ for D0-D7
=24 k1l for others
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(TR Only!
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50V
KR!

100 pF

FIGURE 3 — RECEIVER DATA SETUP/HOLD, FLAG DETECT AND LOOP ON-LINE CONTROL DELAY TIMING
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FIGURE 4 — TRANSMIT DATA OUTPUT DELAY ANO REQUEST-TO-SEND DELAY TIMING
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NOTE: Timing measurements are referenced to and from a low vollage of

0.8 volts and a high voitage of 2.0 volts, unless otherwise noted
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MC6854

FIGURE 5 — TOSR/RDSR DELAYS, TRO RELEASE DELAY, TTS AND DTH DELAY TIMING
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RTS ﬁ
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- tA
{
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RDSA f
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NQTE: Timing measurements are referenced ta and from a iow voltage of 0.8 volts and a nigh voitage of 2.0 volts, unless otherwise nated.
BUS TIMING CHARACTERISTICS (Ses Notes 1 and 2!
Ident. -~ MCB854 | MCOBAS4 | MCeBass
Number Chara Sy Win | Max | Min | Max [ Min | Max Unit
1 Cycla Time teye 10| w |o67] 0 JO5] 10| s
2  {Pulse Width, E Low PWg | 430 ] 9500 | 280 | 9800 | 210 9600 ns
3 |Puise Width, € High Pwg | 450 | 9500 | 280 | 9500 220 9500 | ns
4 Clack Rise and Fall Time . U - % - 25 - 2 ns
9 Address Hold Time tAH 0 - 10 - 0 - ns
13 |Address Setup Time Before E 1AS 0 - 0 - 40 - ns
14 |Chip Select Setup Time Before £ tcs 80 - 60 - 40 - ns
15 |Chip Select Hoid Time 1CH 10 - 10 - 10 - ns
18 |Read Dawa Hold Time IDHR 20 | 50° | 20 ] 50°] 20| 80°] ns
21 [Write Data Hold Time tDHwW | 10 - 10 - 10 - ns
30 |Output Data Delay Time IDDR — | 20| - {1m0{ — ] 150] ns
31 jinput Data Setup Time Ipsw | 165| - 80 - a0 - ns
*The data bus output buffers are no longer sourcing of sinking current by tpHAmMax (High Impedancel.
FIGURE 8 — BUS TIMING
« © .

B 6
oS
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. @ pat-{ 9
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® M E®
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=7 \
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Aead Data MPU flead Data Non-Muxed E
—

Non-Muxed h N —
21 4—@——’
Weie Data ™ % MPU Wnite Data Non-Muxed
Muxed 4 —
NOTES 1. Voltage levels are V| <04 ¥V, vuz24 W, unigss othewse specified. 2!

7. Measurement points shown are 0.8 V and 2.0 V. unless otherwise specifuerd

MOTOROLA MICROPROCESSOR DATA
3-1825



MC6854

FRAME FORMAT

The ADLC transmits and receives data {information or
control) in a format called a frame. Ail frames start with an
opening flag (F) and end with a closing flag (F). Between the

opening flag and closing flag, a frame contains an address
field, control field, information field {optionall and frama
check sequence field.

FIGURE 7 — DATA FORMAT OF A FRAME

L_: A Frame -
| 1
T .
01111110 8 Bits 8 Bits 88its | ‘[a"“‘:‘: 16 Bit 01111110
Por 8yte Per B ang
Per Byte yig : (581
{Opening) Addresas® Control* Logical Controt Frame Check (Closing)
Flag Fistd Fiald Sub-Fieid (Option) Saequance Field Flag

“Extendable (Optional}

Flag (F) - The flag is the unique binary pattern
(011111101 it provides the frame boundary and a reference
for the position of sach fieid of the frarmne.

.The ADLC transmitter generates a flag patiern internally
and the opening flag and closing flags are appended to a
frama automatically. Two successive frames can share one
fiag for a closing flag of the first frame and for the opening
flag of the next frame, if the "'FF'/"'F" control bit in the con-
trol register i3 raset.

The recaiver searches for a flag on a bit-by-bit basis and
recognizes a flag at any time. The receiver establishes the
frame synchronization with every ftag. The flags mark the
frame boundary and reference for each fieid but they are not
transferred to the Rx FIFO. The detection of a flag is in-
dicated by the Flag Detect output and by a status bit in the
status register.

Order of Bit Transmission — Address, control and infor-
mation field bytes are transferred batween the MPU and the
ADLC in paraifel by means of the data bus. The bit on DO
(data bus bit O, pin 22} is serially transmitted first, and the
first serially received bit is transferred to the MPU on DO. The
FCS field is transmitted and received MSB first.

Address (A} Fleld — The 8 bits fallowing the opening Hag
are the address {A) field. The A-field can be extendabie if the
Auto-Address Extend Moda is selected in control register #3.
in the Address Extend Mode, the first bit {bit Q) in every ad-
dress octet becomes the extend control bit. Whan the bit is
"0, the ADLC assumes another address octet will follow,
and when the bit is 1", the addrass extension is tarminated.
A “null” address (ail "‘0"s”) does not extend. In the raceiver,
the Address Present status bit distinguishes the address fisld
from other fields. When an address byte is available to be
read in the receive FIFQ register, the Address Present status
bit is sat and causes an intarrupt {if enabled}. The Address
Presant bit is set for every address octet when the Address
Extend Mode is used.

}._

Intormation Field
{Optionall

—

Control {C) Field — Tha 8 bits following the address field is
the contral {link control} field. When the Extended Control
Field bit in control register #3 is selected, the C-field is ex-
tended to 16 bits.

Information (|} Field — The I-field follows the C-field and
precedes the FCS field. The I-field contains “data’ to be
transferred but is not always necessarily contained in every
frame. The word length of the I-field can be selected from 5
to 8 bits per byte by control bits in contral register #4. The
I-field wilt continue until it is terminated by the FCS and clos-
ing flag. The receiver has the capability to handle a “partial”
{ast byte. The last information byte can be any word length
between 1 and 8 bits. If the last byta in the |-field is less than
the selected word length, the receiver wilt right justify the
received bits, fill the remaining bits of the receiver shift
register with zeros, and transfer a full byte to the Ax FIFQ,
Regardless of selected byte length, the ADLC will transfer §
bits of data to the data bus. Unusedq bits for word lengths of
5, 6, and 7 will be zerped.

Logical Control {LC) Fisld — When the Logical Control
Field Select bit, in control register #3, is selected the ADLC
separates the i-field into two sub-figids. Tha first sub-fieid is
the Logical Control field and the following sub-field is the
"data” portion of the I-fieid. The logical control fiald is 8 bits
and follows the C-field, which is extendabie by octets, if it is
selected. The last bit {bit 7} is the extand control bit, and if it
isa™1”, the LC-field is extended one octet.

NOTE

Hereafter the word “Information field’’ or “'I-field” is
used as the data portion of the information fiald, and
axcludes the logical control field. This is done in order
to keep the consistency of the meaning of "Informa-
tion field” as specified in SDLC, HDLC, and ADCCP
standards.
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Frame Check Sequence (FGCS) Field — The 18 bits
preceding the closing flag is the FC3 field. The FCS is the
“‘cyclic redundancy check character {CRCCYL."” The
polynomial x 16+ x32+ x5 + 1 is used both for the transmitter
and receiver. Both the transmitter and receiver polynomial
registers are initialized to all “*1's” prior to calculation of the
FCS. The transmitter calculates the FCS on all bits of the ad-
dress, control, logical control tif selected), and information
fisids, and transmits the complement of the resulting re-
mainder as FCS. The receiver performs the similar computa-
tion on all bits of the address, control, logical contral {if
selacted], information, and received FCS fields and com-
pares the result to FOBB {Hexadecimall. When the resuit
matches FOBS, tha Frame Valid status bit is set in the status
register. If the result does not match, the Error status bit 15
set. The FCS generation, transmission, and checking are
performed automatically by the ADLC transmitter and
recaiver. The FCS field is not transferred to the Rx FiFC.

invalid Frame — Any valid frames should have at least the
A-field, C-field, and FCS figld between the opening flag and
the closing flag. When invalid frames are recerved, the ADLC
handles them as follows:

1. A shart frame which has iess than 25 bits between
flags — the ADLC ignores the short frame and its
reception is not raported 10 the MPU.

2 A frame lass than 32 bits batwean the flags, or a frame
32 bits or more with an axtended A-figid or C-fisld that
is not completed. — This trame is transferred into the
Rx FIFO. The FCS/IF Error status bit indicates the
reception of the invalid frame at the end of the framea.

3. Aborted Frame — The frame which is aborted Dy
receiving an abort or DCD failure i1s also an invalid
frame. Refer to “Abort” and ''DCD status bit"".

Zaro Insertion and Zero Delstion — The Zero insertion and
deletion, which aflows the content of the frame to be
transparent, are performed by the ADLC automatically. A
binary O is inserted by the transmitter after any sucrassion of
five *'1's” within a frame (A, C, LC, |, and FCE tield). The
receiver deletes a binary 0 that follows successive five con-
tinuous 175" within a frame.

Abort — The function of prematurely terminating a data
link is called “abort.,” The transmitter aborts a frame by
sending at ieast eight consecutive "'1's” immediately after
the Tx Abort control bit in control register #4 is set to a 1"
{Tx FIFO is also cleared by the Tx Abort control bit at the
same time.) The abort can be extended up to (at least) 16
consacutive " 1's”, if the Abort Extend control bit in the con-
trol register #4 is set when an abort is sent. This feature is
useful to foree mark idle transmission. Reception of seven or
more consecutive ' 1's” is imerpreted as an abort by the
raceiver. The receiver responds to a received abon as
follows:

1. An abort in an “out of frame” condition ~ an abort
during the idle or time fill has no meamng. The abort
reception is indicated in the status register as long as
the abort condition continues; Hut neither an intarrupt
nor a stored condition occurs. The abort indicatien
disappears after 15 ar more consecutive “1's” are
received (Received Idie status is set.)

2. Anabort “in frame’” after less than 26 bits are received
after an opening flag — under this condition, any field

of the aborted frame has not transferred to the MPU
yet. The ADLC clears the aborted frame data in the
FIFO and clears flag synchronization. Neither an inter-
rupt nof a stored status occurs. The status indication
is tha sama as (1} above.

3. An abort “'in frame” after 26 bits or more are received
after an opening flag — under this condition, soms
figids of the aborted frame might have been transfer-
red onto the data bus. The abort status is stored in the
recaiver status register and the data of the aborted
frame in the ADLC is cleared. The synchronization s
also cleared.

idla and Tima Fill = When the transmitter 15 in an “out of
frame’’ condition (the transmitter is not transmitting a
frama) , it is in an idle state. Either a senes of contiguous flags
(time filll or a mark idie (consecutive "1's"” on a bit-by-bit
basis) is setected for the transmission in an die state by the
Flag/Mark Idle control bit. When the receiver receives 16 or
more consecutive ' 1's”, the Receive idie status bit is set and
causes an interrupt. The flags and mark idle are not transfer-
red 10 the Rx FIFQ.

OPERATION

INITIALIZATION

During a power-on sequance. the ADLC is reset via the
RESET input and internally latched in a reset condiuon to
pravent erroneous output transitions. The four control
registers must be programmed prior to the release of the
raset condition. The release of the reset condition is perform-
ed via software by writing @ 0" into the Rx RS control bit
{racaiver! and/or Tx RS control bit {transmitter}. The release
of the reset condition must be done after the RESET mput
has gone high.

At any time during operation, writing a 1" into the Rx RS
control bit or Tx RS control bit causes the reset condition of
the recsiver or the transmitter.

TRANSMITTER OPERATION

The Tx FIFO register cannot be pre-loaded when the
ransmitter is in a reset staie. After the reset ralease, the
Flag/Mark idle contral bit selects either the mark idle stata
{inactive idle} or the Flag “time fill"" lactive idle} stata. This
active or inactive mark idle state will continua until data 13
loaded into the Tx FIFO.

The availability of the Tx FIFO is indicated by the TDRA
status bit under the control of the 2-Byte/ 1-Byte control bit.
TDRA status is inhibited by the Tx RS bit or input being
high. When the 1-Byte mode is selected, one byte of the
FIFO is available for data transter when TDRA goes high.
When the 2-Byte moda is selected, two successive bytes can
be transfarred when TORA goes high.

The first byte {Address field) should be written into the Tx
FIFO at the “Frame Continue” address. Then the transmis-
sion of a frame automatically starts. If the transmitter is in a
mark idie state, the transfar of an address causes an opening
flag within two or three transmitter clock cycles. If the
transmitter has been in a time fill state, the current time fill
flag being transmitted is assumed as an opening flag and the
addrass fisld will follow it

—
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FIGURE s — ADLC TRANSMITTER STATE DIAGRAM
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FIGURE 8b — ADLC RECEIVER STATE DIAGRAM -

Ax Resst

Mare
Dats
(Cqby & Cyabyy

Fl

Mor. blt‘

L.c.
Ex tand

*Out-of-frems Abort {No 1AQ)

A frame continues as long as data is written into the Tx
FIFO at the "“Frama Continue’’ address. The ADLC imernatly,
keeps track of the field sequence in the frame. The frame for-
mat is described in the "FRAME FORMAT" section.

The frame is terminatad by one of two methods. The most
afficient way 10 terminate the frames from a software stand-
point is to write the last data character into the Transmit
FIFO “Frame Terminate” address (RS1, RS0=11) rather
than the Transmit FIFO “Frame Continug™ address (RS1,
RSO=10). An alternate method is to follow tha last write of
data in the Tx FIFO "Frame Continue” addrass with the set-
ting of the Transmit Last Data contral bit. Either method

Set Frame Stetus
{Error or Velid)

Flag

Marae Than
24 Bits of Dats

Cabz
Address Extend

Cabq
Coglﬂ?l

£

xtend

causes the last character to be transmitted and the FCS field
to automatically be appended along with a closing flag. Data
for a naw frame can be loaded into the Tx FIFQ immediately
after the oid frame data, if TDRA is high. The closing Flag
can serve as the opening Flag of the next frame or separate
opening and closing Fiags may be transmitted. !f a new
frame is not ready to be transmitted, the ADLC will
automatically transmit the Active (Fiag) or Inactive (Mark)
idle condition.

if the Tx FIFO becomes empty at any time during frame
transmission {the FIFO has no data to transfer into transmit-
ter shift register during transmission of the last half of the

0
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next to last bit of a word}, an underrun will occur and the
transmitter automatically terminates the frame by transmit-
ting an abort. The underrun state is indicated by tha Tx
Underrun status bit.

Any time the Tx ABORT Contral bit is sat, the transmitter
immediately aborts the frame {transmits at least 8 con-
secutive “1's”} and clears the Tx FiFQ. If the Abort Extend
Control bit is set at the time, an idle (at least 16 consecutive
“1's”) is transmitted. An abort or idle in an “out of frame’’
condition can be useful to gain 8 or 16 bits of delay. (For an
axample, sea 'Programming Considerations.”)

The €T3 (Clear-to-Send} input and RTS (Request-to-
Send) output are provided for a MODEM or cther hardware
interface.

The TDRA/FC status bit {when selected to ba Frame
Complete Status) can cause an interrupt upon frame com-
pletion (i.e., a flag or abort complation).

Details regarding the inputs and outputs, status bits, con-
trol bits, and FIFQ operation are described in their respective
sactions.

RECEIVER OPERATION

Data and a pre-synchronized clock are provided 10 the
ADLC receiver section by means of the Receive Data {RxD)
and Recaive Clock [RxC) inputs. Tha data is a continuous
stream of binary bits with the characteristic that a maximum
of five “1°s” can occur in succassion unless Abort, Flag, or
Idling condition occurs. The raceiver continucusly (on a bit-
by-bit basis) searches for Flags and Aborts.

When a flag is detected, the receiver astablishes frame
synchronization to the flag timing. If a series of flags is
raceived, the receiver resynchronizes to each flag.

If the frame is terminated before the internal buffer time
expires (the frama data is less than 25 bits after an opening
flag), the frame is simply ignored. Noise on the data input
{RxD) during time fili can cause this kind of invalid frame.

The receivad serial data enters a 32-bit shift register {clock-
ed by RxC) before it is transferred into the Rx Data FIFQ.
Synchronization is established when a Flag is datected in the
firet gight locations of the shift register. Once synchroniza-
tion has been achieved, data is clocked through to the last
byte location of the shift register where it is transfarred byte-
per-byta into the Ax Data FIFQ. The Rx Data FiFQ is clocked
by E to causa recaived data to move through the FIFO to the
last empty register location. The Receiver Data Available
status bit (RDA) indicates when data is present in the last
register {Register #3} for the 1-Byte Transfer Mode. The
2-Byte Transfer Mode causes the RDA status bit to indicate
data is available when the last two FIFQ register locations
{Registers #2 ang £3) are full. If the data character present in
the FIFQ is an address octet, the status register will exhibit
an Address Present status condition. Data being availabie in
the Rx Data FIFO causes an interrupt to be initiated {assum-
ing the receiver interrupt is enabled, RIE=""1"). The MPU
will read the ADLC Status Register as a result of the interrupt
or in its turn in a polling sequence. RDA or Address Present
will indicate that receiver data is available and the MPU
should subsequently read the Rx Data FIFQ register. The in-
terrupt and status bit wili then be reset automatically. {f more
than one character had been received and was resident in the
Rx Data FIFQ, subseguent E clocks will cause the FIFQ to
update and the RDA status bit and interrupt will again be

SET. in the Z-Byte Transier Mode DOTH data bywes may e

read on consecutive E cycles. Address Prasant provides for 1
byte transfers only.

The sequence of each field in the received frame is
automatically handied by the ADLC. The frame format is
described in the "FRAME FORMAT" section,

When a closing flag is received, the frame is terminatad.
The 16 bits preceding the closing flag are regarded as the
FCS and are not transferred to the MPU. Whatever data is
prasent in the most-significant byta portion of the receiver
butfer reqgister it is right justified and transierred to the Bx
FIFQ. The frame boundary pointar, which is explained in the
“"RAx FIFQ REGISTER™ section, is set simultaneously in the
fix FIFQ. The frame boundary pointer sets the Frame Vaiid
statws bit {when the frame was completed with no error} or
tha FCS/IF Error Status bit (when the frame was completed
with error) when the last byte of the frame appears at the iast
location of the Rx FIFQ. As fong as the Frame Valid or
FCS/F Error status bit is set, the data transfer from the
second location of the Rx FIFQ to the last iocation of the Rx
FIFOQ is inhibited.

Any time the Frame Discontinue control bit is sat, the
ADLC discards the current frame data in the ADLC without
dropping flag synchronization. This feature can be used to
ignore a frame which is addressed to another station.

The reception of an abort or idle is explained in the
"FRAME FORMAT" section, The details regarding the in-
puts, outputs, status bits, control bits, and Rx FIFQ opera-
tion are described in their respective sections.

LOOP MODE OPERATION

The ADLC in the loop mode, not only performs the
transmission and raceiving of data frames in the manner
previously described, but also has additional features for
gaining and relinquishing loop control. In Figure 9a, a con-
figuration is shown which depicts loop mode operation. The
systam configuration shows a primary station and several
secondary stations. The loop is always under contral of the
primary station. When the primary wants (g receive data, it
transmits 3 Poll sequence and allows frame transmission 10
secondary stations on the loop. Each secondary is in series
and adds one bit of delay to the loop. Secondary A in the
figure receives data from the primary via its Rx Data Input,
delays tha data 1 bit, and transmits it to secondary B via its
Tx Data Qutput. Secondaries B, C, and D opaerate in a simiar
manner. Therefare, data passes through sach secondary and
15 received back by the prirmary controiler.

Certain protocol rules must be followed in the manner by
which the secondary station places itself on-loop lconnects
its transmitter output to the loop}, goes active on the loop
{starts transmitting its cwn station’s data on the loop), and
goes off the loop {disconnects its transmitter output). Other-
wise loop data to other stations down loop would be in-
1erferad. The data stream always flows the same way and
the order in which secondary terminals are serviced is deter-
mined by the hardware configuration. The primary controller
times the delay through the loop. Should it exceed n + 1 bit
times, where n is the number of secondary terminals on the
loop, it will indicate a loop failure. Control is transferred 1o a
secondary by transmitting a " Go Ahead" signai foliowing the
closing Fiag of a polling frame (request for a response from
the secondary) from the primary station. The "Go Ahead”

from Ingprmary i5a@ & ang saven 1§ Toliowed Dy mark
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FIGURE Sa — TYPICAL LOOP CONFIGURATIGN
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FIGURE 9% -- EXAMPLE OF EXTERNAL LOOP LOGIC
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idling. The primary can abort its response request by inter-
rupting its idle with flags. The secondary should immediately
stop transmission and return control back to the primary.
When the secondary compietes its frame, a closing flag is
transmitted followed by all “1's”. The primary detects the
final 01111111,..{"Go Ahead” to the primary} and control is
given back to the primary. Note that, if a down-loop secon-
dary (e.g., station D) needs to insert information following
an up-loop station (e.g., station Al, the go ahead 1o station
D is the 1ast 0" of the closing tlag from station A followed
by "V's”.

The ADLC in the primary statign sheuld operate in a non-
loop full-duplex mode. Tha ADLC in the secondaries should
operate in a loop mode, monitoring up-loop data on its
receiver data input. The ADLC can recognize the necessary
sequences in the data stream to automatically go on/off the
loop and to insert its own station data. The procedure is the
following and is summarized in Table 1.

(1) Ge On-Loop — When the ADLC powers up, the ter-
minal station will be off line. The first task is to becomea an
active terminal on the loop. The ADLC must be connected to
a Loop Link via an external switch as shown in Figure 9a.
After a hardware reset, the ADLC [OC/DTR Output will be
in the high state and the up-loop receive data repeated

Gate A

through gate A to the down Loop stations. Any Up-Loop
transmission will be received by the. ADLC. The Loop
Mode/Non-Loop Mode Control bit tbit 5 in Control Register
31 must be set to place the ADLC in the Loop Mode. The
ADLC now monitors its Rx Data input for a string of seven
consecutive '1's” which will allow a station to go on lina.
The Loop operation may be rmanitored by use of the Loop
Status bit in Status Register 1. After power up and reset, this
bit is a zero. When seven consecutive “1's'" are received by
the ADLC the LOC/DTR output will go 1o a low level, disahi-
ing gate A irefer 1o Figure 9b), enabling gate B and connec-
ting the ADLC Tx Data output to the down Loop stations.
The up Locp data is now repeated to the down Loop stations
via the ADLC. A 1-bit delay is inserted in the data lin NRZI
mode, there will be a 2-bit delay) as it circulates through the
ADLC. The ADLC is now on-line and the Loop Status bit in
Status Register 1 wili be at a one.

{2) Go Active after Poll — The receiver section witl monitor
the up-link data for a general or addressed poll command
and the Tx FIFO should be loaded with data so that when the
go ahead sequence of a zero followed by seven “1's”
{01111111---} is detectad, transmission can be initiated im-
mediately. When the polling frame is detected, the Go-
Active-On-Poll control bit must be set (bit 6 n Control
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TABLE 1 — SUMMARY QF LOOP MODE OPERATION

STATE AX SECTION TX SECTION LOOP
STATUS BIT
OFF-LOOP | Ry saction racsives date from ldop end ssarches Inective o
tar 7 *1°s” {when On-Loop Cantrol bit sat} to go 1) NRZ MODE. Tx dats output Iz maintained
ON-LOOP, “high'* (mark}.

2} NAZI MODE, Tx dats output reflscts the Ax
dats Input stete delayed Dy one
bit time. (Not normally con-
nected to loop.) The NRAZI dsta
I Internally decodad to provide
error-fres transitions to On-Loop

lgop controller} st Ax deta input. Racelved fisg
causes FO ocutput ta go low. |RQ is genarated if
RIE and FDSE control bits are set.

modae,
ON-LOOP 1) When Go-Active on poll bit is set, Ax section Inactive A
ssarches for 31141111 pattern (the EQP ar 'Go 1) NRZ MODE, Tx dats output reflacts Rx dats
Ahsad’) to bescome the sctive terminal on the Input state deisyed one biT time.
loop. 2) NAZI MODE, Tx dats output reflacts Ax dats
2) When QOn-Loop cantral bit is raset, Ax section input state delayed 2 bit times,
searches for 8 "' 1's”* to g@ CFF-Loop.
ACTIVE Rx section saarchaes for flag (an interrupt from the Tx data originates within ADLC until Go Active on -

Poli bit is reset wnd s flag or Abort is complated,
Than returns to ON-Loop state.

Register 3). A maximum of seven bit times are availabie to
sat this control bit after the closing flag of the poll. When the
Go-Ahead is detected by the receiver, the ADLC will
automatically change the seventh one to a zero so that the
repeated sequence gut gate B in Figure 9b is now an opening
flag sequence (011111110). Transmission now continues
from the Tx FIFQ with data laddress, contral, etc.) as
previously descried. When the ADLC has gone active-on-
poil, the Loop Status bit in Status Register 1 will go to a
zero. The receiver searches for a flag, which indicates that
the primary station is interrupting the current operation.

(3} Go Inactive when On-Loop — The Go-Active-On-Poll
control bit may be AESET at any tima during transmission.
When the frame is complete (the closing Flag or abort is
transmitted), the Loop is automatically released and the sta-
tion reverts back to being just 2 1-bit delay in the Loop,
rapeating up-link data. |f the Go-Active-On-Poll control bit is
not reset by software and the final frame is transmitted
{Fiag/Mark Idle bit=0), then the transmitter will mark idle
and will not reiease the loop to up-loop data. A Tx Abort
command would have to be used in this case in order t¢ go
inactiva whan on the iocop. Also, if the Tx FIFQ was not
preloaded with data taddress, control, etc.} prior to chang-
ing the “Go Ahead Character” to a Flag, the ADLC will either
transmit flags lactive idle character) until data is loaded
{whan Flag/Mark Idie Control bit is high) or will go into an
underrun condition and transmit an Abort {when Flag/Mark
tdle control Bit is low). When an abort is transmitted, the Go-
Active-on-Poll control bit is reset automaticaily and the
ADLC reveris 10 its repeating mode, (TxD =delayed RxD).
When the ADLC transmitter lets go of tha loop, the Loop
Status bit will return to a ‘"1”, indicating normal on-loop
retransmission of up-loop data.

(4} Go Off-Loop ~ The ADLC can drop off the Loop (go
off-line) similar to the way it went on-line. When the Loop
On-Line control bit is reset the ADLC receiver_saction looks
for aight successive ' 1's” betore allowing the LOC/DTR out-
put to return high (the inactive state). Gate A in Figure 9b
will be anabled and gate B disabled allowing the loop to
maintain continuity without disturbance. The Loop Status
bit will show an off-lina condition (logical zero).

SIGNAL DESCRIPTIONS

All inputs of ADLC are high-impedance and TTL-
compatible level inputs. All outputs of the ADLC are com-
patible with standard TTL. Interrupt Request (IRQL
however, is an open-drain cutput {no internal pullup}.

INTERFACE FOR MPU

Bidirectional Data Bus {D0-D7} — These data bus 1/O
ports aliow the data transfer between ADLC and system bus.
The data bus drivers are three-state devices that remain in
the high-impedance (off) state except when the MPU per-
forms an ADLC read operation.

Enable Clock (€} — E activates the address inputs (CS,
RSO, and RS1 and R/W input and enables the data transfer
on the data bus. E also moves data through the Tx FIFO and
Rx FIFO. E should be a free-running clock such as the
MCE800 MPU system clock.

Chip Selsct {CS) — An ADLC read or write operation is
enablec only when the C5 input is low and the E clock input
is’high. (E-CS).
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Register Selects (RS0, AS1) — When the Register Select
inputs are enabled by {EsCS), they select internal registers in
conjunction with the Read/Write input and Address Control
bit (control register 1, bit Q). Register addressing is defined in
Table 2.

Read/Write Control Line (R/W} — The A/W input con-
trols the direction of data flow on the data bus whan it i3
enabled by (E«CS}. When R/W is high, the I/Q Buffer acts
as an output driver and as an input buffer when jow. It also
selects the Raad Only and Write Only registers within the
ADLC.

Aeset lnput (RESET) — The RESET input provides a
means of resetting the ADLC from a hardware source. in the
“low state,” the RESET input causes the following:

*Rx Reset and Tx Reset are SET causing bath the Recev-
or and Transmitter sections to be held in a reset condi-
ton.

*Resets the following control bits: Transmit Abort, RTS.
Loop Mode, and Loop On-Line/DTR.

*Clears all stored status condition of the status registers.

*Outputs:; RT3 and LOC/DTR go high. TxD goes to the
mark state {1's” are transmitted).

When RESET returns ““high’” (the inactive state) the
transmitter and receiver sections will remain in the reset state
until Tx Reset and Rx Reset are cleared via the data bus
under software contral. The Control Register bits affected by
RESET cannot be changed when RESET is low."”

Interrupt Request Output (IRG) — [RQ will be low if an in-
terrupt situation exists and the appropriate interrupt enable
nas been set. The interrupt remains as long as the cause for
the interrupt is present and the enable is set. TRQ will be low
as iong as the IRQ status bit 15 set and is high if the ma
status bit is not set.

CLOCK AND DATA OF TRANSMITTER AND RECEIVER

Transmitter Clock Input (TxC} — The transmitter shifts
data on the negative transition of the TxC clock input. When
the Loop Mode or Tast Mode is setected, TxC should be the
same frequency and phasa as the RxC clock. The data rate of
the transmitter should not exceed the E frequency.

Receiver Clock Input {RxC) — The receiver samples the
data on the positive transition of the AxC clock. RxC should
be synchronized with receive data externally.

Transmit Data Output (TxD} — The senai data from the
transmitter is coded in NRZ or NRZI (Zero Complement) data
format.

Receiver Data Input (RxD} — The serial dawa to be re-
ceived by the ADLC can be coded in NRZ or NRZI (Zero
Complement! data format. The data rate of the receiver
should not exceed the E frequency. If a partial byte reception
is possible at the end of a frame, the maximum data rate of
the receiver is indicated by the following relationship:

1

fAXC S —ou——
2tg+300 ns

where tg is the period of E.

MC6854

PERIPHERAL/MQDEM CONTROL

Request-to-Send Output (RTS) — The Request-tc-Send
output is controlled by the Request-to-Send control bit in
conjunction with the state of the transrmitter section. When
the ATS bit goes high, the RTS output is forced low. When
the ATS bit returns low, the RT3 output remains low until
the end of the framea and there is no further data in the Tx
FIFO for a new frame. The positive transition of RTS occurs
after the completion of a Flag, an Abort, or when the RTS
control bit is reset during a mark idling state. When the
AESET input is low, the RTS output goes high.

Clear-to-Send Input (CTS) — The CTS input provides a
real-time inhibit to the TDRA status Dit and its associated in-
terrupt. The positive transition of CT35 i§ stored within the
ADLC to ensure its pcgurrence will be acknowiedged by the
system. The stored CTS infermation and its associated IRQ
(if enabled) are cleared by writing 8 "1 in the Clear Tx
Status bit or in the Transmitter Reset bit,

Data-Carrier-Detect Input (DCD)}-The BCD input pro-
vides a real-time nhibit 10 the receiver section. A high level
on the DCD input resets and inhibits the recaiver register,
but data in the Rx FIFO from a previous frame is not disturb-
ed. The positiva transition of DCD 1g stored within the ADLC
10 ensure that its accurrence will be acknowiedged by the
system. The stored DCD information and its associated IRQ
{if enabled) are cleared by means of the Clear Fix Status Con-
trol bit or by the Rx Reset bit.

_Loop_On-Line Control/Data Terminal Ready Output
{LOC/DTR} — The TOG/DTR output serves as a DTR out-
put in the nan-loop mode or as a Loop Control outp_ut_in the
loop mode. When LOG/DTR output performs the DTR func-
tion, it is turned on and off by means of the LOC/DTR con-
trol bit. When the LOC/D TR control bit is high the DTR out-
put will be low. In the loop mode the TG/ DTR output pro-
vides the means of controlling the external Ioopﬁrface
hardware tc go On-line or Off-iine. When the TOC/DTR con-
trol bit is SET and the loop has “idled" for 7 bit times or more
(AxD =01111111_.}, the LOC/DTR output will go low lon-
inet. The AESET input being low will cause the LOC/DTR
output to be high.

Fiag Detect Output (FD) — An output to indicate the
reception of a flag and initiate an external time-out counter
far the loop mode operation. The FD output goes low for 1
it time beginning at the last bit of the flag character, as
sampled by the receiver clock (RxC).

DMA INTERFACE

Recaiver Data Service Request Output {RDSR) — The
RDSR Output is provided primarily for use in OMA Mode
operation and indicates (when high) that the Rx FIFQ re-
quests service (RSDR output reflects the RDA status bit
regardless of the state of the RDSR mode control bit in
CR1). If the prigritized Status Mode is selected, RDSR will
be inhibited when any other receiver status conditions are
present. RDSR goes low whan the Rx FIFQ is read.
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Tranarnitter Data Service Request Qutput (TDSR) — The
TDSR OQutput is provided for DMA mode operation and in-
dicates (when high} that the Tx FIFQ request service
ragardless of the state of the TDSR Mode Control bit in CR1.
TDSHR goes low when tha Tx FIFG is loaded. TDSR is in-
hibited by: the Tx RS control bit being SET, RESET being
low, or CTS being high. if the prioritized status mode is us-
ed, Tx Underrun also inhibits TOSR. TDSA reflects the
TDRA status bit except in the FC mede. In the FC moda the
TDSA line is inhibited.

ADLC REGISTERS

Eight registers in tha ADLC can be accessed by means of
the MPU data and address busas. The registers are defined
as read-only or write-only according to the direction of infor-
mation flow. The addresses of these registers are defined in
Table 2. The transitter FIFQ register can be accessed by two
different addresses, the ““Frame Terminate’” address and the
""Frame Continue’ address. {The function of these addresses
ara discussed in the FIFO saction.}

TABLE 2 — REGISTER ADDRESSING

Address
_ Control Bit
Register Selected RW RS1| RSO (Cqbg}
Write Control Register #1 0 0 0 X
Write Control Register #2 0 0 t [¢]
Write Control Register #3 g 0 1 1
Write Transmit FIFQ 0 1 0 X
{Frame Continue}
Write Transmit FIFO 0 1 1 0
(Frame Terminate)
Write Control Register #4 0 1 1 1
Reasd Status Registar #1 1 0 Q X
Read Status Register #2 1 0 1 X
Repd Receiver FIFO 1 1 X X

RECEIVER DATA FIRST-IN FIRST-OUT REGISTER

Rx FIFO — The Rx FIFC consists of three 8-bit registers
which are used for the buffer storage of raceived data. Data
bytes are always transferred from a full register to an adja-
cent empty register; and both phases of the E input clock are

used for the data transfer. Each register has pointer bits
which point the frame boundary. When these pointers ap-
pear at the last FIFO location, they update the Addrass Fre-
sent, Frame Valid, or FCS/IF Error status bits.

The RDA status bit indicates the state of the Rx FIFQ.
When RDA status bitis “1”, the Rx FIFQ is ready to be read.
The RDA status is controlled by the 2-Byte/1-8yta control
bit. When overrun occurs, the data in the first byte of the Rix
FIFO are not longer valid.

Both the Rx Reset bit and RESET input clear the fix FIFO.
Abort ["in Frame'') and a high level on the DCD input aiso
clsars the Rx FIFQ. but the last bytes of the previous frame,
which are separated by the frame boundary pointer, are not
disturbed.

TRANSMITTER DATA FIRST-IN FIRST-QUT REGISTER

Tx FIFQ — The Tx FIFO consists of three 8-bit registers
which are used for buffer storage of data to be transmitted.
Data is always transferred from a full register to an empty ad-
jacent register; the transfer occurs on both phases of the €
input clock. The Tx FIFQ can be addressed by two different
register addresses, the "'Frame Continue'’ address and the
"Frame Terminate” address. Each register has pointer bits
which point 10 the frame boundary. When a data byte is writ-
ten at the ''Frame Continue’” address, the pointer of the first
FIFO register is set. When a data byte is written at the
“Frame Terminate” address, the pointer of the first FIFO
register is reset. Rx RS control bit or Tx Abort control bit
resets ali pointers. The painter will shift through the FIFQ.
When a positive transition is detected at the third location of
FIFO, the transmitter initiates a frame with an open flag.
When the negative transition is detected at the third location
of FIFO, the transmitter closes a frame, appending the FCS
and closing Flag to the last byte.

The Tx last control bit can be used instead of using the
"Frame Terminate’ address. When the Tx last control bit is
set with a ""1”, the logic searches the Jast byte iccation in the
FIFO and resets the pointer in the FIFO register.

The status of Tx FIFO is indicated by the TORA status bit.
When TDRA is 1", the Tx FIFQ is available for loading data.
The TDRA status is controlled by the 2-Byte/ 1-Byte control
bit. The Tx FIFQ is reset by both Tx Reset and RESET input.
Dunng this reset condition or when CTS input is high, the
TDRA status bit is suppressed and data loading is inhibited.
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ADLC INTERNAL REGISTER STRUCTURE

RS1 AS0 =00 RS1 RSO =01 ARS51 RS0 =10 RST RSO =N
Receiver Data
Bit # | Status Register 21 Status Register 22 Register
] RDA Address Present Bit0
£ 1 Status #2 Frame Valid Bit 1
z Read Request
E Loop inactive Idle Received B8it 2
?’:' 3 Flag Detected Abort Received Bit 3
S {When Enabled) Same as AS1, RS0 =10
g 4 [ ) FCS Error Bit 4
o« 5 Tx Underrun DCD Bit S
[ TDRA/Frame Rx Cverrun Bit 6
Camplete
7 |AQ Present RADA {Receiver Data Available) Bit7
Transmitter Transmittar !
Data Data
Control Register =1 Controf Register =2 Comrol Hegister #3 | (Continus Data) | {Last Data) Control Register #4
Bit = {C1bg = Q) (Cqbg = 1) {Cybg = 0) {Cybg =1}
0 Address Cantral (AC)| Prioritized Status Logical Control BitQ Bit0 Double Flag/Single
Enable Fieid Select Flag Interframe
v Control
-
= 1 Receiver interrupt 2 Byte/1 Byte Extended Control Bit 1 git 1 Word Length Select
s’ Enable (RIE) Transfer Fieid Select Transmit #1
= 2 Transmitter Interrupt| Flag/Mark Idle Auto, Address Bit 2 Bit 2 Word Length Select
é Enable [TIE} Extension Mode Transmit &2
s 3 RDSR Mode ([DMA) | Frame Complete/ 0t/11 1dle Bit 3 Bit 3 Word Length Select
'é TDRA Select Receive =1
4 TOSA Mode (DMA,) Transmit Last Data | Flag Detected Bit 4 Bit 4 Word Length Select
Status Enabie Receive #2
5 Rx Frame CLR Rx Status Loop/Non-Laoop Mode Bit 5 Bit S Transmit Abort
Discontinue
Rx RESET CLA Tx Status Go Active an Poll/Test Bit 6 Bit 6 Abort Extend
7 Tx RESET /TS Control Loop On-Line Bit 7 Bit 7 NRZI/NRZ
Contrgl DTR
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CONTROL REGISTERS
CONTROL REGISTER 1 {CR1}
7 6 5 4 3 2 1 0
RSt RSO RMW AC TxRS RxRS Discontinug TDSR RDSR TIE RIE AC
4] 0 1) X Mode Mode

b0 — Addresa Control [AC) — AC provides ancther RS
{Registar Select) signal internaity. The AC bitis used in con-
junction with RS0, RS1, and R/W inputs to select particular
registers, as shown in Table 2.

b1 Receiver Interrupt Enable (RIE) RIE
anables/disables the interrupt request caused by the receiver

section. 1...enable, 0...disable.

TIE
the

b2 Transmitter Interrupt Eanbie (TIE)
enables/disables the interrupt request caused by
transmitter. 1...enable, O...disable.

b3 — Recetver Data Service Reguest Mode (RDSR
MODE) — The RDSR MODE bit provides the capability of
operation with a bus system in the OMA mode when used in
conjunction with the prioritized status mode. When RDSR
MODE is set, an interrupt request caused by RDA status is
inhibited, and the ADLC does not request data transfer via
the IRQ output.

b4 — Transmitter Data Service Request Mode (TDSR
MOOE) — The TDSR MODE bit provides the capability of
operation with a bus system in the DMA mode when used in
conjunction with the prioritized status made. wWhen TDSR
MODE is set, an intarrupt request caused by TDRA status is
inhibited, and the ADLC does mot request a data transfer via
the RQ output.

b5 — Rx Frame Discontinue (DISCONTINUE} — When
the DISCONTINUE bit is set, the currently received frame is
ignored and the ADLC discards the data of the current
frame. The DISCONTINUE bit only discontinues the current-
ty received frame and has no affect an subsequent frames,
even if a following frame has entered the receiver section.
The DISCONTINUE bit is automatically reset when the last
byte of the frame is discarded. When the ignored frame is
aborted by receiving an Abart or DCD failure, the DISCON-
TINUE bit is also reset.

b6 — Receiver Raset (Ax RSt — When the Rx RS it is
17, the receiver section S1ays in the reset condition. All
reciever sections, including the Rx FIFO register and the
receiver status bits in both status registers, are reset. (During
reset, the stored DCD status i reset but the DCD status bi
follows the DCD input.) Ax RS is set by forcing a low level on
the RESET input or by writing a 1" into the tit from the
data bus. Rx AS must be reset by writing a “0"" from the data
bus after RESET has gone high.

b7 — Transmirter Raset {Tx AS) — When the Tx RS bit is
*1", the transmitter section stays in the reset condition and
transmits marks (“1's”"1. All transmitter sections, including
the Tx FIFO and the transmitter status bits, are reset (FIFO
cannot be loaded). During reset, the stored CTS status is
reset but the CTS status bit follows the CTS input. Tx RS is
set by forcing a low level on the RESCT input or by writing a
1" from the data bus. It must be reset by writing a "0 after
RESET nas gone high.
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CONTROL REGISTER 2 (CR2)

7 6 5 4 3 2 1 0
RS1 RSO R/W AC RTS CLR CLR Tx | FC/TDRA | F/M 21 PSE
0 1 G 0 TxST RxST Last Select Idle Byte

b0 — Prioritized Status Enable {PSE) — When the PSE bit
is SET, the status bits in both status registers are prioritized
as defined in the Status Register section. When PSE is low,
the status bits indicate current status without bit suppression
by other status bits. The exception 10 this rule is the CTS
status bit which always supresses the TDRA status.

b1 — 2-Byte/1-Byte Transfer (2/1 Bytal — Whan the 2/1
Byte bit is RESET the TDRA and RDA status bits then will in-
dicate the availability of their respective data FIFQO registers
for a single-byte data transfer. Similarly, if 2/1 Byte is set,
the TDRA and RDA status bit indicate when two bytes of
data can be moved without @ second status read.

b2 — Flag/Mark Idie Select (F/M idle} — The F/M Idie bit
selacts Flag characters or bit-by-bit Mark idle for the time fill
or the idle state of the transmitter. When Mark Idie is
selected, Go-Ahead code can be generated for loop opera-
tion in conjunction with the 01/11 Idle control bit {C3b3).
1...Flag time fill, 0...Mark Idie.

b3 Frame Complete/TDRA Select (FC/TDRA
Select] — The FC/TDRA Select bit selects TORA status or
FC status for the TORA/FC status bit indication. 1...FC
status, 0... TDRA status.

b4 — Transmit Last Data (Tx Last) — Tx Last bit provides
another mathod to terminate a frame. This bit should be set

atter loading the last data byte and before the Tx FIFO emp-
tigs. When the Tx Last bit is set, the ADLC assumes the byte
is the last byte and terminates the frame by appending CRCC
and a closing Flag, This control bit is useful for OMA opera-
tion. Tx Last bit autormatically returns to the 0 state.

bS — Clear Receiver Status {CLR Rx ST) — Whena 1" is
written into the CLR Rx ST bit, & reset signal is gensrated for
the receiver status bits in Status registers £1 and #2 {except
AP and RDA bits). The reset signal i3 enabled only for the
bits which have been present during the last “read status™
operation. The CLR Rx ST bit automatically returns 1o the
"0 state.

b8 — Clear Transmitter Status (CLR Tx ST) — When a
"1 is written into CLR Tx ST bit, a reset signal is generated
for the transmitter status bits in status register ¥1 {except
TDRA). The resat signal is enabled for tha bits which have
been prasent during the last “read status” operation. The
CLR Tx ST bit automaticaily rewurns to the 0" state.

b7 — Request-to-Send Control (RTS} — The RTS bit,
when high, causes the ATS output to be low (the active
state). When the RTS bit returns low and data is being
transmitted, the RTS output remains low until the last
character of the frame {the closing Flag or Abort} has been
comgpleted and the Tx FIFO is empty. If the transmitter is idl-
ing when the RTS bit returns low, the RT3 output will go
high (the inactive state) within two bit times.
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CONTROL REGISTER 3 (CR3)

7 6 5 4 3 2 1 0
RS1 RSO RMW AC Loc/ GAP/ Loop FDSE o AEX CEX LCF
] 1 0 1 DTR TST Idle

b0 — Logical Control Field Select (LCF} — The LCF setect
bit causes the first bytels) of data belonging to the informa-
tion field to remain 8-bit characters until the iogical controt
field is complete. The logical control field {when selected) is
an automnatically extendable fieid which is extended when bit
7 of 3 logical control characteris a™1.” When the LCF Select
bit is reset the ADLC assumes no logical controi field is pre-
sent for either the transmit or received data channels. When
the logical control field is terminated, the word length of the
information data is then defined by WLS1 and WLS3.

b1 — Extended Control Fleid Select (CEx) — When the
Cex bitisa 1", the control field is extended and asusmed 1o
be 16 bits. When Cgx is "0, the control field is assumed to
be 8 bits.

b2 — Auto/Address Extend Mode (Agx) — The Agx bit
when "‘low'" ailows full 8 bits of the address octet 1o be utiliz-
ad for addressing because address extension is inhibited.
When the Agx bit is “high,” bit 0 of address octet equal to
0" causes the Address fisld to be extended by one octet.
The exception to this automatic address field extension is
when the first address octet is all '"0’s"” (the Null Address).

b3 — 01/11 idle (01/11 idle) — The 01/11 Idle Control bit
determines whaether the inactive (Mark) idle condition begins
with a *"0" or not. If the 01/11 idle Control is SET, the closing
flag {or Abort) will be followed by a 011111, pattern. This is
required of the controller for the “Go Ahead” character in
the Loop Mode. When 01/11 is RESET, the idling condition
will be all "1's”.

b4 — Flag Detect Status Enable (FDSE) — The FDSE bit
enables the FD status bit in Status Register #1 to indicate the
occurrence of a received Flag character. The status indica-
tion will be accompanied by an interrupt if RIE is SET. Flag

detection will cause the Flag Datect output to go low for 1 bit
time regardless of the state of FDSE.

bS5 — LOOP/NON-LOOP Mode (LOOP) — When the
LOOP bit is set, loop mode operation is selected and the
GAP/TST contral bit, LOC/DTR control bit and LOC/DTR
qutput are selectad to perform the loop control functions.
When LOQP is reset, the ADLC operates in the point-to-
point data communications mode.

b8 — Go Active On Poll/Test (GAP/TST) — /n the Locp
Mode — The GAP/TST bit is used to respond to the poli se-
quence and to begin transmission. When GAP/TST is set,
the receiver searches for the "Go Ahead” {or End of Poll,
EQP). The receiver 'Go ahead’ is converted to an opening
Flag and the ADLC starts its own transmission. When
GAP/TST is reset during the transmission, the end of the
frama {the comptetion of Flag or Abort) causes the termina-
tion of the '"go-active-on-poil’” operation and the Rx Data to
Tx Data fink is re-established. The ADLC then returns to the
“loop-on-iine’’ stata.

In the Non-Loop Mods — The GAP/TST bit is used for
self-test purpases. If GAP/TST bit is set, the TxD output is
connected to the BxD input internally, and provides a "'loop-
back'' feature. For normal operation, the GAP/TST it
shouid be reset.

b7 — Loop On-Line Control/DTR Control {(LOC/DTR) ~
in the Loop Mode — The LOC/DTR bit is used 10 go on-line
or to go off-line. When LOC/DTR is set, the ADLC goes to
the on-line state after 7 consecutive ““1's” occur at the AxD
input. When LOC/DTR is reset, the ADLC goes to the “off-
line"” state after eight consecutive “*1's"” occur at the RxD in-
put.

in the Non-Loop Mode — The LOC/DTR bit directly con-
trols the Loop On-Line/DTR output state. 1...DTA output

goes 1o low levet, 0...0TH output goes to high level.
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CONTROL REGISTER 4 (CR4)

7 6

5 4 3 2 1 0

RS1 RSO R/W AC | NRZI/NRZ ABTEX
1 1 0 1

ABT Ax Tx HERF
WLS7;  WLS; | WLS2 WLS;

b0 — Double Flag/Single Flag interframe Control
(“"FE“/"F') — The “FF'/"F’ Control bit determines
whether the transmitier wili transmit separate closing and
apening Flags when frames are transmitted successively
When the “FF"'/"'F" contral bitis low, the closing flag of the
first frame will serve as the opening flag of the second frame.
When the bit is high, independent opening and closing flags
will be transmitted.

b1, b2 — Transmitter Word Length Select (Tx WLS1 and
WLS2) — Tx WLS1 and WLS2 are used ¢ select the word
length of the transmitter information field. The encoding for-
mat is shown in Table 3.

b3, b4 — Receiver Word Langth Select (Rx WLS1 and
WLS2) — Rx WLS1 and WLS2 are used 1o select the word
length of the receiver infermation field. The encoding format
is shown in Table 3.

TABLE 3 — I-FIELD CHARACTER LENGTH SELECT

WLSy WLSo |-Fisid Character Length
[1] Q 5 birs
1 0 8 bits
0 1 7 bits
1 1 8 bits

b — Transmit Abort (ABT} — The ABT bit causes an
Abort (at least 8 bits of ** 17" in succession) to be transmitted.
The Abort is initiated and the Tx FIFO 1§ cleared when the
control bit goes mgh. Once Abort begins, the Tx Abort con-
trol bit assumes the iow state.

b6 — Abort Extend (ABTEX) — !f ABTEX is set, the abort
code initiated by ABT is extended up to at least 16 bits of
consacutive *'1's”, the mark ldie State.

b7 — NRZ| (Zero Compiement}/NRZ Select
{NRZI/NRZ) — NRZI/NRZ bit selects the transmit/receve
data format 1o be NRZI or NRZ in both Loop Mode or Non-
Loop mode operation. When the NRZ} Mode i5 selected. a

1-bit delay 15 added ta the transmitted data (TxD} to allow for
NRZI encoding. 1...NRZI, 0...NRZ.

NOTE
NRZ! coding — The serial data remains in the same
state to send a binary ‘1" and switches to the op-

posite state to send a binary 0" 3

STATUS REGISTER

The Status Register #1 is the main status register. The IRQ
bit indicates whether the ADLC requests service or not. The
$2RQ bit indicates whether any bits in status register #2 re-
quest any service, TDRA and ROA, because they are most
often used, are located in bit positions that aré more conve-
nient to test. RDA reflects the state of the RDA bit in status
register #2.

The Status Register #2 provides the detailed status infor-
mation contained in the S$2RQ bit and these bits reflect
receiver status. The FD bit is the only receiver status which is
not indicated in status register #2.

The prioritized status mode provides maximum efficiency
in searching the status bits and indicates only the most im-
portant action required to service the ADLC. The priority
irees of both status registers are provided in Figure 10.

Reading the status register is a non-destructive process.
The method of clearing status depends upon the bit's func-
tion and is discussed for each bit in the register.

FIGURE 10 — STATUS REGISTER PRIORITY TREE {PSE=1)

SA #1
Daecreasing {Tx) (Ax) SA#2 (Ax)
Prigrity - CTS FR EAR, FV, DGD,
L + 3 OVRN, Rx ABT
{ TXU S2RQ {
Y ik i Ax Idla
TDRA/FC ADA H
AP
1
ADA

“Prioritized even when PSE = 0
NOTE: Status bit sbove will inhibit one Delow it,
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STATUS REGISTER 1 {SR1}

7 6

RS1 RSG R/W AC IRQ TORA/FC
0 0 1 X

TXU CTs FD LOOP | S2RQ RDA

b0 — Receiver Data Available {RDA) — The RDA status
bit reflects the state of the RDA status bit in status register
#2. 1t provides the means of achieving data transfers of
raceived data in the full Duplex Mode without having to read
both status registers.

b1 — Status Ragister #2 Read Request {S2ZRQ) — All the

status bits {stored conditions) of status register #2 {except.

RDA bit} are logically ORed and indicated by the S2RQ
status bit. Therefore, SZRQ indicates that status register ¥2
needs 1o be read. When S2RQ is "0, it is not necessary to
read status register #2. The bit is cleared when the ap-
propriate bits in status register #2 are cleared or when Rx
Reset is used.

b2 — Loop Status (LOOP) — The LOOP status bit is used
10 monitor the loop operation of the ADLC. This bit doas not
cause an IRQ. When Non-Loop Mode is salected, LOOP bit
stays "'0". When Loop Mode is selected, the LOOP status bit
goes to "'1” during "On-Loop” condition. When ADLC is in
an "O#H-Loop™ condition or “Go-Active-On-Poll” condition,
the LOOP status bitis a “0"".

b3 — Flag Detected (FD} — The FD Status bit indicates
that a flag has been received if the Flag Detect Enable control
bit has been set. The bit goes high at the last bit of the Flag
Character received (when the Flag Detect Output goes low)
and is stored until cleared by Clear Rx Status or Rx Reset.

b4 — Clear-to-Send (CTS) — The CTS input positive tran-
sition is stored in the status register and causes an |RQ (if
Enabled). The stored CTS condition and its IRQ are cleared
by Clear Tx Status control bit or Tx Reset bit. After the
storad status is reset, the CTS status bit reflects the state of
the CTS input.

b5 — Transmitter Underrun {TxU) — When the transmit-
ter runs out of data during a frame transmission, an underrun
occurs and the frame is automaticaily terminated by
transmitting an Abort. The underrun condition is indicated
by the TxU status bit. TxU can be cleared by means of the
Clear Tx Status Control bit or by Tx Reset.

b8 — Transmitter Data Register Available/Frame Com-
plate {TDRA/FC) — The TDRA Status bit serves two pur-
poses depending upon the state of the Frame Com-
plete/ TORA Select control bit. When this bit serves as a
TODRA status bit, it indicates that data {10 be transmitted}
can be lpaded into the Tx Data FIFC register. The first
register {Register #1) of the Tx Data FIFQO being empty
{TDRA=""1") will be indicated by the TDRA Status hitin the
"1-8yte Transfer Mode.” The first two registers {Registers
#1 and #2} must be empty for TDARA 10 be high when in the
“2-Byte Transfer Mode.” TDRA is inhibited by Tx Reset, or
CTS peing high,

When the Frame Complete Maode of oparation is selected,
the TDRA/FC status bit goes high when an abort is transmit-
ted or when 3 flag is transmitted with no data in the Tx FIFO.
The bit remaing high until cleared by resetting the TDRA/FC
control bit or setting the Tx Reset bit,

b7 — Interrupt Request {(IRQ} —The Interrupt Request
status bit indicates when the IRQ output is in the active state
{IRQ Output="0"), The IRQ status bit is subject to the same
interrupt enables (RIE, TIE) as the IRG output, i.e., with both
transmitter and receiver interrupts enabled, the IRQ status
bit is a logical Ofed indication of Status Register 1 status
bits. The IRQ bit only refiects the set status bits which have
inerrupts enabled. The 1RQ status bit simplifies status in-
quiries for polling systems by providing single bit indication
of service requests.
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STATUS REGISTER 2 {5R2)

7 6 5 4 3 2 1 0
RS1 RSO R AC RDA QOVARN DCD ERR Rx Rx FV AP
0 1 1 X ABT Idle

b0 — Address Present (AP} — The AP staius bit provides
the frame boundary and indicates an Address octet is
availabie in the Rx Data FiFQ register. In the Extended Ad-
dressing Mode, the AP bit continues 1o indicate addresses
until the Address field is complete. The Address present
status bit 15 cleared by reading data or by Rx Reset,

bl ~ Frame Valid {(FV} — The FV status bit provides the
frame boundary indication to the MPU and also indicates
that a frame 1$ complete with no error. The FV status bit is
set when the (ast data byte of a frame is transferred into the
last iocation of the Rx FIFQ (available 10 be read by MPUI.
Once FV status is set, the ADLC stops further data transfer
into the last focation of the Rx FIFQ (in order 1o prevent the
mixing of two framas) until the status bit is cleared Dy the
Clear Ax Status bit or Rx Reset.

b2 — Inactive idle Received (Rx Idla) — The Rx ldle status
bit indicates that a minimum of 15 consecutive '1's” have
been received The event is stored within the status register
and can cause an interrupt. The interrupt and stored condi-
tion are cleared by the Clear Rx Status Control bit. The
Status bit is the Logicat OR of the receiver idling detector
twhich continues to reflect idling until @ "0’ is received) and
the stored inactive idle condition.

b3 — Abort Received {(RxABT) — The RxABT status bit
indicates that seven or more consecutive ~’1's’”’ have been
received. Abort has no meaning under gut-of-frame condi-
tions; therefare, no interrupt nor storing of the status will oc-
cur unless a Flag has been detected prior to the Abort. An
Abort Received when '‘in frame'’ is stored in the status
register and causes an IRQ. The status bit is the logicai OR of
the stored cenditions and the Rx Abort detect logic, which i1s
cleared after 15 consecutive "' 1's”" have occurred. The stored

Abort candition 1s cieared by the Clear Rx Status Control Dit
or Rx Reset.

b4 frame Check Sequence/!nvalid Frame Error
{ERR)} — When a frame is complete with a cyclic redundancy
check (CRC) error or a short frame error (the frame does not
have compiete Address and Controi fields), the ERR status
bit is set instead of the Frame Valid status bit. Other func-
tions, frame boundry indication and control function, are ex-
actly the same as for the Frame Valid status bit. Refer to the
FV status bit,

b5 — Data Camier Detect (DCDY — A positive transition
on the DCD input is stored in the status register and causes
an IRQ (if enabled). The stored DCD condition and its IRQ
are cleared by the Clear Rx Status Control bit or RX Reset.
After stored status is reset, the DCD status bnt follows the
state of the input. Both the stored DCD condition and the
DCD input cause the reset of the receiver section when they
are high.

b8 — Receiver Ovarrun (OVRN) — OVAN status indicates
that receiver data has been transferred into the Rx FIFOQ
when it s full, resulting in data loss. The OVRN status is
cleared by the Clear Rx Status bit or Ax Reset. Continued
overrunming only destroys data in the first FIFO Register.

b7 — Receiver Data Available (RDA) - The Receiver Data
Available status bit indicates when receiver data can be read
trom the Rx Data FIFO. When the prioritized status mode is
used, the RDA bit indicates that non-address and non-last
data are available in the Rx FIFQ. The receiver data being
present in the last register of the FIFO causes RDA to be high
for the ““1-Byte Transfer Mode.” The RDA bit being high in-
dicates that the last two registers are full when in the "2-Byte
Transfer Mode.” The RDA status bit is reset automatcaily
when data is not available.
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PROGRAMMING CONSIDERATIONS

. Status Priority — Whan the priontized status mode is us-
ad, itis bast 1o test for the lowest priority conditions first.
The lowest priority conditions typically occur more fre-
quently and are the most likely conditions to exist when
the processor i1s intarrupted.

. Stored vs Prasent Status — Certain status bits (DCD,
CTS, Rx Abort, and Rx |dis} indicate a status which is the
logicai OR of a stored and a present condition. It is the
stored status that causes an interrupt and which is
cleared by a Status Clear contral bit. After being cleared,
the status register will reflect the present condition of an
iNnput Or a receiver input sequence.
Clearing Status Registers — In order to clear an interrupt
with the two Status Clear control bits, a particular status
condition must be read before it can be cleared. in the
prioritized mode, ciearing a higher priority condition
might result in another TRA caused by a lower priority
condition whose s1atus was suppressed whan a status
register was first read. This guarantses that a status con-
dition is never inadvertently cleared.

. Claaring the Rx FIFQO — An Rx Reset will sftectively clear
the contents of all three Rx FIFQ bytes. However, the
FIFOQ may contain data from two different frames when
abort or DCD failure occurs. When this happens, the data
from a previously ciosed frame (a frame whose ciosing
flag has been received} will not be destroyed.

. Servicing the Rx FIFQ in a 2-Byte Mode — The procedure
for reading the last bytes of data is the same, regardless of
whather the frame contains an even or an odd number of
bytes. Continue to read 2 bytes until an interrupt cocurs
that is caused by an end-of-frame status (FVY or ERR).
When this occurs, indicating the last byte either has been
read or is ready to be read. swilch temporarily 1o the
1-byte mode with ng prioritized status (control register 2.

Test RDA to indicata whether a 1-byte read should be
performed. Then clear the frama end status.

. Frame Complete Status and RTS Releess — in many

cases, 8 MODEM will require a delay for releasing RTS.
An 8-bit or 16-bit delay can be added to the ADLC RTS
output by using an Abari. A1 the end of a transmission,
frame compiete status will indicate the frame completion.
After frame complete status goes high, writa 1" into the
Abt control bit {and Abt Extend bit if a 16-bit delay is re-
quired). After the Abt control bit is set, write “0" into the
RTE controi bit. The transmitter will transmis @ight or six-
teen "“1's" and the RTS output will then go high
inactive].

. Note to users not using tha MCEB00 — (a} Care shouid be

takan when performing a write fallowed by a read on suc-
cassive £ pulses at a high frequency rate. Time rmust be
allowed for status changes to occur. If this is done, the
time that £ is low between successive write/read E pulses
should be at least 500 ns. (b} The ADLC is a completely
static part. However, the E frequency should be high
enough to move data through the FIFOs and to service
the peripheral requirements, Also, the period batween
successive E pulses should be less than the period of RxC
ar TxC in order 1o maintain synchronization betwean the
data bus and the peripherals.

. Clear-to-Send {CT8) — The CT5 input. when high, pro-

vides a real-time inhibit 1o the TORA status bit and its
associated interrupt. All other status bits will be opera-
tional. Since it inhibits TORA, CTS also inhibts the TOSR
DMA request. The CT35 input being high does not affect
any other part of the transmitter. Information in the Tx
FIFG and Tx Shift Register wi, therefore, conunue to be
transmitted as long as the Tx CLK is running,

ORDERING INFORMATION

MECHANICAL DATA

Package Type | Frequency (MHz) Temperature QOrder Number
Cerdip 1.0 0°C to 70°C MC6854S
$ Suffix 1.0 ~40°C to 85°C MCE854CS
1.5 0°C to 70°C MCE8A545
1.5 ~40°C to 85°C MCE8A54CS
20 0°C to 70°C MC68B545
Plastic 1.0 0°C to 70°C MCe354P
P Suffix 1.0 - 40°C to 85°C MCBR54CP
1.5 0°C to 70°C MCBBAB4AP
1.5 -40°C to 85°C MCE8AB4CP
2.0 0°C to 70°C MCe3B54P
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PIN ASSIGNMENT

vssii @ N m[ICTT
ATSH 2 271 5C5
AxC]3 26 1OC/BTR
AxC ] 4 25 [JFLAG DET
TxCcls 24 [JTDSR
Lps] [ 23[JADSA
Rag- 2 1o
RESET[ 8 21101
cife {102
rsofwo 19{103
RS1Q 181104
R/W2 17[gos
effia 18{jo6
veefie 15107
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PLASTIC PACKAGE
Case 710-02

NOTES:
1. POSITIONAL TOLERANCE OF LEADS (D], SHALL BE
WITHIN 0.25mm{0.010) AT MAXIMUM MATERIAL
CONDITION, IN RELATION TO SEATING PLANE

AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
;:ﬁﬁﬁﬁﬁﬁf\ﬁﬁﬁﬁr’\ﬁ_‘ I
1 MILLIMETERS INCHES
‘ MN | MAX | MIN | MAX
D 8 345 | 3121 | 1435 | 1485 |
‘ 1372 | 14.22 | 0540 | 0560
O 1 394 | 508 | 0155 ; 0.200

36 | 056 | 0014 | 002
102 | 152 | 0.040 | 0060
254 BSC 0,100 BSC

165 1 216 | 0.065 | 0.085
020 | 038 | 0008 | 0015
292 | 343 | 0115 | 0.135

1 14
LA ER Y I IRV LT LV IV IV SV R T ALY R Y

F——A—"“? —cr

ZZFRLIQHDDOD‘g
=3
£

I 1 — 15.24 BSC 0,600 BSC
~eHle ] Gl .J_ ol Ik I P rlw [ |1
F D seammg | = M 051 | 102 | 0.020 | 0.040

PLANE

CERAMIC PACKAGE
Case 733-04

NOTES:

. DIM IS DATUM,

_ POSITIONAL TOL FOR LEADS:

[ %035 0010 B[ T[A ]

3. [[1-] 15 SEATING PLANE.

4. DIM A AND B INCLUDES MENISCUS.

. DM -L- TO CENTER OF LEADS WHEN FORMED
PARALLEL,

. DIMENSIONING & TOLERANCING PER Y145, 1382,

. CONTROLLING DIM: INCH.

o

o

AN A At AanAanMGaAnd
8 15

-2

~

MILLIMETERS INCHES
MIN | MAX | MIN | MAX
3645 | 3084 | 1435 1480
1270 | 1536 | 0.500 | 0.605
4.06 584 | 0160 | 0.230
0.38 055 | 0.M5 [ 0022
1.27 165 { 0050 | 0.065

14
UUUV'\HUVUUVV'\HUV

——
;ﬁ

A
b D) ———

z:u—xuc)-nonm:l-lg

|
—wGLk Jl oo
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