CA85C30

SERIAL COMMUNICATIONS CONTROLLER

» Lowpower CMOS
« Pin compatible to NMOS versions
- High speed-2.5M bit/sec channels

- Twoindependent, full-duplex channels, each with
separate crystal osclillator, baud rate generator
and Digital PLL

The CA85C30 CMOS SCC Serial Communications Control-
ler is an enhanced CMOS version of the industry standard
NMOS SCC. It is a dual channel, multi-protocol data commu-
nicalions peripheral that easily interfaces to CPUs with non-
multiplexed address/data buses. The advanced CMOS proc-
ess offers lower power consumption, higher performance,
and superior noise immunity. The programming flexibility of
the internal registers allows the SCC to be configured to

- satisty a wide variety of serial communications applications.

- Multi-protocol operation, programmable for NRZ,
NRZI or FM data encoding

« Asynchronous mode with programmable clock
factor

« Break detection and generation
« Parity, overrun, and framing error detection

- Synchronous mode with Internal or external
character synchronization

« Local Loopback and auto echo modes
« Supports T1 digital trunk
- Enhanced DMA support

The many on-chip features, like baud rate generators, digital
phase locked loops, and crystal oscillators dramatically re-
duce the need for external logic. Additionalfeatures inciuding
a 10 x 19-bit status FIFO and 14-bit byte counter were added
10 support high speed SDLC transers using DMA controllers.

The SCC handles asynchronous formats, synchronous byte-
oriented protocols such as IBM Bisync, and synchronous bit-
oriented protocols such as HDLC and IBM SDLC. This
versatile device supports virtually any serial data transfer
application (cassette, diskette, tape drives etc.).

The SCC can generate and check CRC codes in any syn-
chronous mode and can be programmed to check data
integrity in various modes. It has facilities for modem controls
in both channels, and where these controls are not needed by
an application, they can be used for general-purpose /O, The
daisy-chain interrupt hisrarchy is also supported.
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Table 1: PIN DESCRIPTIONS

Symbol

(PDIP)

Type

Name and Function

34

Channel A/Chanriel B : This signal selects the channel in which the read or write
operation occurs.

33

Chip Enable: This signal selects the SCC for a read or write operation.

18,22

Clear To Send: If these pins are programmed as Auto Enables, a Low on the inputs
enables the respactive transmitters. if not programmed as Auto Enables, they may be
used as general-purpose inputs. Both inputs are Schmitt-trigger buffered to accommo-
date slow rise-time signals. The SCC detects pulses onthese pins and caninterrupt the
CPU on both logiclevel transitions.

1-4,37-40

Data Bus (3-state): These lines carry data and commands to and from the SGG.

32

Data/Control Select: This signal defines the type of information transferred to or from
the SCC. A High means data s transferred; a Low indicates a command.

19,21

Data Carrier Detact: These pins function as receiver enables if they are programmed
for Auto Enables; otherwise they may be used asgeneral-purpose input pins. Both pins
are Schmitt-trigger buffered to accommodate slow rise-time signals. The SCC detects
pulses onthese pins and can interrupt the CPU on both logic level transitions.

DTR/REQA
DTR/REQB

16,
24

Data Terminal Rindylﬂequoa: These outputs follow the state programmed
into the DTRbit. They can also be used as general-purposs outputsor as Requestlines
for a DMA controlter.

IEI

Interrupt Enable In: |IE| isused with JEO toforman interrupt daisy-chain whenthere is
more than one interrupt driven device. A High IE| indicates that no other higher priority
device has an interrupt under service or is requesting an interrupt.

IEO

Interrupt Enable Out: IEO is High only if IE1 is High and the CPU is not servicing an
SCC interrupt or the SCC is not requesting an interrupt (Interrupt Acknowledge cycle
only). IEQ is connected to the next lower priority device's IEI input and this inhibits
interrupts from lower priority devices.

3

Interrupt Request: This signal is activated when the SCC requests an interrupt.

=
>
Q)
X

Interrupt Acknowledge: This signal indicates an active Interrupt Acknowledge cycle.
Buring this cycle, the SCC interrupt daisy chain settles. When RD becomes active, the
SCC places an interrupt vector on the data bus (if IElis High). INTACK islatched by the
fising edge of PCLK.

PCLK

20

Clock: This is the master SCC clock used to synchronize internal signals. PCLKis a
TTL level signal. PCLK is not required to have any phase relationship with the bit rate
dlocks exceptwhen '/, PCLK.

36

Read: This signal indicates a read operation and when the SCC is selected, enables
the SCC’s bus drivers. During the Interrupt Acknowledge cycle, this signal gates the
interrupt vector onto the bus if the SCC is the highest priority device requesting an
interrupt.

RTSA, RTSB

17,23

" Request to Send: Whenthe Request To Send (RTS) bitin Write Register 5 (Figure 15)

is set, the RTS signal goes Low. When the RTS bitis resetin Asynchronous mode and
Auto Enable is on, the signal goes High after the transmitter is empty. In Synchronous
mode ot in Asynchranous mode with Auto Enable off, the RTS pin strictly follows the
state of the RTS bit. Both pinscan be used as general-purpose outputs.
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Tabie 1 : PIN DESCRIPTIONS

Symbol Pins Type Name and Function
(PDIP)
ATxCA, RTxCB 12,28 1 Recelve/Transmit Clocks: These pins can be programmedin several different modes

ofoperation. In each channel RTxC may supply the receive clock, the transmit clock, the
clock for the baud rate generator, or the clock for the Digital Phase-Locked Loop. These
pins can also be programmed for use with the respective SYNC pins as a crystal
oscillator. The receive ciock may be 1, 16, 32, or 64 times the datarate in asynchronous

modes. .
RxDA, RxDB 13,27 | Recelve Data: These inputs signals recsive serial data at standard TTL levels.
SYNCA,SYNCB| 11,29 Vo Synchronization: These pins can act either as inputs, outputs, or part of the crystal

oscillator circuit. In the Asynchronous Receive mode (crystal oscillator option not
selected), these pins are inputs similar to CTS and DCD. In this mode, transitions on
these lines affect the state of the Synchronous/Hunt status bits in Read Register 0
(Figure 14) but have no other function.

In external Synchronization mode with the crystal oscillator not selected, these lines
also actasinputs. Inthismode, SYNC mustbe driven Lowtwo receive clock cycles after
the last bitinthe synchronous character is received. Character assembly begins on the
rising edge of the receive clock immediately preceding the activation of SYNC.

inthe Internal Synchronization mode (Monosync and Bisync) with the crystal oscillator
not selected, these pins act as outputs and are active only during the part of the receive
dlock cycle in which synchronous characters are recognized. The synchronous condi-
tion is not latched, so these outputs are active each time a synchronization pattern is
recognized (regardless of character boundaries). In SDLC mode, these pins act as
outputs and are valid on receipt of a flag.

TRxCA, TRxCB 14,26 vo TransmivRecelve Clocks: These pins can be programmed in several ditferent modes
of operation. TRxC may supply the receive clock or the transmit clock in the input mode
or supply the output of the Digital Phase-Locked Loop, the crystal oscillator, the baud
rate generator, or the transmit clock in the output mode.

TxDA, TxDB 15,25 (o] Transmit Data: These output signals transmit serial data at standard TTL levels.

Voo 9 Power: 5V + 5% DC Supply

Ves 31 Ground: OV )

WR 35 I Write: When the SCC is selected, this signal indicates a write operation. The coinci-
dence of RD and WR is interpreted as areset.

EIREQA 10,30 (e] WaltRequaest: Open-drain when programmed for a Wait function, driven Highor Low

W/REGB when programmed for a Request function. These dual-purpose outputs may be

programmed as Request lines for a DMA controller or as Wait lines to synchronize the
CPU to the SCC data rate. The reset state is Wait.
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Table 2: AC CHARACTERISTICS (T A=0°1070°C, V=5V 5%)

Limits
Test 6 MHz 8MHz 10MHz
Symbol Parameter Conditions | Min | Max | Min { Max | Min { Max | Units
TePC PCLK Cycle Time 165 { 2000 | 125 | 2000 | 100 | 2000 ns
TdA(DR) Address Required Valid to Read Data 280 220 180 ns
Valid Delay - .
TdlAi(RD) INTACK to RD { (Acknowledge) Delay Note 5 200 150 125 ns
TdIE(IEO) | IEito IEO Delay Time 100 95 90 ns
TdPC(IEQ) | PCLK Tto IEQ Detay 250 200 175 ns
TdPC(INT) | PCLK { 1o INT Valid Delay Note 4 500 500 ns
TdRDA(DR) EE)I 4 (Acknowledge) to Read Data Valid 120 ns
ay
TARDA(INT) | RD 4 toINT Inactive Delay Note 4 500 ns
TdRD(DRA) | RD | to Read Data Active Delay il 0 ns
TdRD(DRz) | RD Tto Read Data Float Delay 40 35 ns
TdRDIDR}) | RD { to Read Data Valid Delay 140 120 ns
TJRDHREQ) | RD | to W/REQ Not Valid Delay 176 160 ns
TdRDr(DR) | RD Tto Read Data Not Valid Delay 0 ns
TdRDr(REQ) | RD T to DTR/REQ Not Valid Delay 4TcPC 4TcPC| ns
TdRD(W) RD | Wait Valid Delay . 170 160 ns
TdRD(WRQ) | RD TtoWR | Delayfor No Reset . 15 ns
TdWR(REQ) | WR { to W/REQ Not Valid Delay i 170 160 ns
TdWRQ(RD) | WR T 1o RD J Delay for No Resét, 15 ns
TdWRr{REQ)| WR 1 DTR/REQ Not Valid 4TePC 4TcPC 4TcPC| ns
TAWR(W) WR L to Wait Valid Delag:;, & Note 4 200 170 160 ns
TIPC PCLKFaliTime g, 10 10 10 ns
ThA(RD) ol () 0 . 0 ns
ThA(WR) 0 [ 0 ns
ThCE(RD) Note 1 0 0 0 ns -
ThCE(WR) [ ) 0 ns
ThDW(WR) | Write Data to Wi Hold Time 20 20 20 ne
ThIA(PC) INTACK to PCLK T Hold Time 100 40 30 ns
ThIA(RD) INTACK to RD T Hold Time 0 0 0 ns
ThIA(WR) INTACK to WR T Hold Time 0 0 0 ns
THIEKRDA) | IElto RD T (Acknowledge) Hold Time 0 0 0 ns
Tre Valid Access Recovery Time Note 3 4TcPC 4TcPC 4TcPC ns
TrPC PCLK Rise Time 10 10 10 ns
TsA(RD) Address to RD | Setup Time 80 70 50 ns
TsA(WR) Address to WR | Setup Time 80 70 50 ns
TsCEh(RD) | CE Highto RD | Setup Time Note 1 70 60 50 ns
TsCEh(WR) | CE Highto WR I Setup Time 70 60 50 ns
6—-26
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Table 2 : AC CHARACTERISTICS *°™

Limits
Test 6 MHz 8MHz 10MHz
Symbol Parametor Conditions | Min | Max [ Min | Max | Min | Max | Units
TsCEI(RD) | CE Lowto RD{ Setup Time Note 1 0 0 0 ns
TsCEKWR) | CE Lowto WR | Setup Time 0- ¢ 0 ns
TsDW(WR) | Write Datato WR | Setup Time 10 10 ns
TslAi(RD) TNTACK to RD { Setup Time ° Note 1 160 130 ns
TslA(WR) INTACK to WR | Setup Time Note 1 160 130 ns
TslA(PC) INTACK to PCLK 1 Setup Time 20 20 ns
TsIEI(RDA) | [ElIto RD{ (Acknowledge) Setup Time 100 95 ns
TwPCh PCLK High Width 70 | 1000 40 [+1000 ns
TwPCl PCLK Low Width 70 100 0 40 | 1000 ns
TwRDA RD (Acknowledge) Width 200 pi¥50 125 ns
TwRDI RD Low Width Note 1 : 125 ns
TwRES WR and RD Coincident Low for Reset 100 ns
TwWWRI WR Low Width 125 ns

Notes: 1.Parameter does not apply to Interrupt Acknowledge trary
2. Float delay is defined as the time required for a+ 0.5V &#
3. Parameter applies only between transactions i e»'
4. Open-drain output, measured with open-drainjfg >
5. Parameter is system dependent. For any SCC1 g"&y chain, TdlAi(RD) must be greater than the sum of TdPC(IEO) for

the highest priority device inthe daisy chi TSIEI(REIA) for the SCC, and TAIEH(IEO) for each device separating themin the
daisy chain. -

Figure 3 : TIMING DIAGRAMS,

a) Reset Timing

N
-

e D N s

b) Cycle Timing

=\

N

|- TwRES *i
N N N
6-27

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



CA85C30 Newbridge Microsystems

c) Read and Write Timing

N e

le———TcPo——n] nPc-—l le— - leTIPC

WAIT

WREG
REQUEST

DTR/REQ
REQUEST

+44————TdRDI{RECY) ——=

wr s

e TdPC(NT) ———— !

Note: AddressesonA/B and D/C andthe status on INTACK must remain stable throughoutthe cycle. If CE falls after RD orW WRtalls, or
if it rises before RD or WR rises, the effective RD or WRis shortened. Data must be valid before the falling edge of WR.
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d) Interrupt Acknowiedge Timing
e N A N I N N
, TﬂA(l:C_)l TBM(PC)I lm‘A(PC)
INTACR \_l 7|Z|‘ . :t<
[-e——TdIAI(RD) —»~]
R R il
-TwRDA
TdRD(DRA) - LIR0r
Do -Dy 4 ACTIVE yA'LD
TSIEKRDA) <——TdRDA{DR)—>I ‘9RD(DRz)
[—nt EN(
S« ]
EdIEI(IE'O) ITdPC(IEO)
IEO >§t
A(INT) ——l
TNT /F
Note: Betweenthetime INTACK goés Low aliifg 8dge of AD, theinternal and external IEVIEO daisy chains settle. lf thereisan

gn falls, the Acknowledge cycle is intended for the SCC. Inthis case, the SCC

interrupt pending inthe SCC and L
el by placing its interrupt vector on D,-D, and it then sats the appropriate Interrupt-

may be programmed to re:
Under-Service latch intern;
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Table 3 : ACCHARACTERISTICS, GENERAL TIMING (T 4=0°1070°C, Vp,,, = 5V 1 5%)

&

Limits
Test 6 MHz 8MHz 10MHz
Symbol Parameter Conditions | Min | Max Min [Max [Min [Max | Units
TcRTX RTxC Cycle Time (RxD, TxD) Notes 6,7 | 640 500 400 ns
TcRTXX Crystal Oscillator Period Note 3 165 | 1000 | 125 | 1000 { 100 | 1000 | ns
TeTRX TRXC Cyole Time Notes6,7 | 640 500 400 ns
TdPC(REQ) [ PCLK | to W/REQ Valid Delay 250 250 250 | ns
TdPC(W) PCLK | to Wait Inactive Delay 350 350 350 | ns
TATXCH(TXD) | TxC { 10 TxD Delay (X1 Mode) Note 2 230 2200 150 | ns
TdTxCr(TXD) | TxC 110 TxD Delay (X1 Mods) Notes 2,5 230 150 | ns
TdTXD(TRX) | TxD to TRxC Delay {Send Clock Echo) 200 . 200 | ns
ThRXD(RXCf) | RxD to RxC 4 Hold Time (X1 Mode) Notes1,5 | 150 15¢ 150 ns
ThRXD(RXCr)| RxD to RXC T Hold Time (X1 Mods) Note 1 150 | 450 150 ns
ThSY(RXC) | SYNGCto RXC T Hold Time 5TcP3]: 5 5TcPC ns
TsRXC(PC) | RxC T1o PCLK T Setup Time Notes1,4 | 4 L[" 60 {TwhcL| 40 |twrcL| ns
(PCLK + 4 case only) .
TsRXD(RXCH) | RxD to RxC | Setup Time (X1 Mode) 0 0 ns
TsRXD(RXCr} | RxD to RxC T Setup Time (X1 Mode) 0 0 ns
TsSY(RXC) | SYNCto RxC T Setup Time —200 —200 ns
TSTXC(PC) |TxC 10 PCLK T Setup Time 0 0 ns
TwEXT DCD or CTS Pulse Width 200 200 200 ns
TwRTXh RTxC High Width 180 150 150 ns
TwRTXI RTxC Low Width 180 150 150 ns
TwSY SYNC Pulse Width 200 200 200 ns
TwTRXh TRxC High Widt Note 6 180 150 -1 150 ns
TWTRX) TRXC Low Wiglth 2 2 Note6 | 180 150 150 ns

Notes: 1.RxCis RTxC or TRRE:

iwhichever is supplying the recsive clock.
2. TxCis TRxC or RTxC:hichever is supplying the transmit clock.
3. Both RTxC and SYNC have 30pF capacitors to ground connected to them.

4. Parameter applies only ifthe datarate is one-fourth the PCLK rate. In all other cases, no phase relationship between RxC and
PCLK or TxC and PCLKis required.

5. Paramaeter applies only to FM encoding/decoding.

6. Parameter applies only for transmitter and receiver; DPLL and baud rate generator iming requirements are identical to case
PCLKrequirements.

7. The maximum receive or transmit datais '/, PCLK.

6—-30
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Figure 4 : GENERAL TIMING
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Table 4 : AC CHARACTERISTICS, SYSTEM TIMING (T, = 0° to 70°C, V= 5V + 5%)

Newbridge Microsystems

Limits
Test 6 MHz 8MHz 10MHz

Symbol Parametor Conditions | Min | Max Min | Max | Min | Max | Units
TIEXT(INT) { DCD or CTS Transitionto INT Valid Delay |  Note 1 2 6 2 6 2 6 TePC
TARXC(INT) | RxC 1o INT Valid Delay ] Notes1,2 | 10 | 16 10 | 16 10 16 | TePC
TdRXC(REQ)| FxT Tto W/RET Valid Delay Note 2 8 | 12 8 | 12 8 12 | TePC
TdRXC(SY) | RxC Tto SYNC Valid Delay Note 2 4 7 4 7 4 7 | TePC
TdRXCW) | RxC T 1o Wait Inactive Delay Notes 1,2 8 | 14 8 | 14 8 14 | TePC
TdSY(INT) SYNC Transition to INT Valid Delay Note 1 2 [ 2 6 2 6 TePC
TdTXC(DRQ) | TxC 4 to DTR/REQ Valid Delay Note 3 4 4 4 TePC
TATXC(INT) | TxC l1to INT Valid Delay Notes 1,3 6 6 10 | TePC
TATXC(REQ) | TxC | 1o W/REQD Valid Delay Note 3 5 5 8 TcPC
TdTXC(W) | TxC | to Wait Inactive Delay Notes 1,3 5 5 11 | TePC

Notes: 1.Open-drain output, measured with open-drain test load.
2. RxCis RTXC or TRxC, whichever is supplying the receive clock.
3.7xCis TRXC or RTxC, whichever is supplying the transmit
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Figure 5 : SYSTEMTIMING
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Figure 6 : STANDARD TEST LOAD Figure 7 : OPEN-DRAIN TEST LOAD

Table 5 : DC CHARACTERISTICS (T, = 0° to 70°C, V,,;, = 5V + 5%)

Test
Symbol Parameter Units
lec Ve Supply Current mA
N Input Leakage pA
oy Output Leakage HA
Vi Input High Voltage v
\1 Input Low Voitage v
Vou Output High Voltage v
Vorz Output High Voltage v
Vo Output Low Voltage v
Conditions Min Max Unlts
Unmeasured pins 10 pF
Returnedto Vg 15 pF
20 pF
Table 7 : RECOMMENDED OPERATING CONDITIONS
" DC Supply Voltage +4.75V to +5.25V
Operating Temperature Range Commercial 0°C to 70°C
Industrial —40°C to +85°C
Table 8 : ABSOLUTE MAXIMUM RATINGS
Voltages on all pins with respectto V =0.3Vto +7.0V
Power Dissipation (PD,,,,) 165 mW
Operating Temperature (T,,;) 0°Cto 70°C
Storage Temperature (Tg;.) : -65°C TO +150°C

Stresses beyond those listed above may cause permanent damage 1o the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of this specification is not
implied. Exposure to maximum rating conditions for extended periods may affect device reliability.

>
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OPERATIONAL DESCRIPTION

The functional capabilities of the SCC can be described
from two different points of view; as a datacommunications
device, it transmits and receives data in a wide variety of
data communications protocols; as a nicroprocessor pe-
ripheral, the SCC offers valuable features such as vec-
tored interrupts, polling, and simple handshake capability.

Data Communications Capabilities

The SCC provides two independent full-duplex channels
programmable for use in any common asynchronous or
synchronous data communication protocol. Figure 8 and
the following description briefly detail these protocols.

Asynchronous Modes

Transmission and reception can be accomplished inde-
pendently on each channel with five to eight bits per
character, plus optional even or odd parity. The transmit-
ters can supply one, 1/, or two stop bits per character and
can provide abreak outputat any time. The receiver break-
detection logic interrupts the CPU atboth startandend ofa
received break. Reception is protected from spikes by
transient spike-rejection mechanism thatchecks thesignal
one-halfabit time after Low level is detected on the receive
data input. If the Low does not persist (as in the case of
transient), the character assembly process does not start.

Framing errors and overrun errors are detected and buff-
ered together with partial character on which they occur.
Vectored interrupts allow error conditions to be quickly
serviced using dedicated routines. In addition, a built-in
checking process avoids interpreting a framing error as a
new start bit: a framing error results in the addition of one-
half a bit time to the point at which the search for the next
startbitbegins.

PAAITY
START STOP

MARKING LINE [Coaa T | oama [] " | [oara ] ARG LIE
ASYNCHRONOUS
i
[one [ oaa [ # [ oara cac, | cAG ]
MONOSYNC
Vi
[Come T smc [ oaa | # [ oata cac, | cacr |
BISYNC
£
Com [ # o [oe [ o ]
EXTERNAL SYNC
£
[TAAc__Jacoeess | swomaanon & CRC, CACy AAG
SDLC/HDLC/X.25

Figure 8 : SOME SCC PROTOCOLS

The SCC does notrequire symmetric transmit and receive
clock signals, thus allowing use of a wide variety of clock
sources. The transmitter and receiver can handle dataata
rate of 1, Y/, '/, or '/, of the clock inputs. In asynchro-
nous modes, S\?Nc maﬁ)e programmed as an input used

for functions such as monitoring a ring indicator.
Synchronous Modes

The SCC supports both byte-oriented and bit-oriented
synchronous communication. Synchronous byte-oriented
protocols can be handled in several modes, allowing
character synchronization with a 6- or 8-bit synchronous
character (Monosync), any 12-bit synchronization pattern
(Bisync), or an external synchronous signal. Leading sync
characters can be removed without interrupting the GPU.

Five- or 7-bit synchronous characters are detected with 8-
or 16-bit pattemns in the SCC by overiapping the larger
pattern across multiple incoming synchronous characters
as shown in Figure 9.

CRC checking for synchronous byte-oriented modes is
delayed by one character time so that the CPU may disable
CRC checking on specific characters. This permits the
implementation of protocols such as IBM Bysync.

Both CRC-16 (X6 + X'+ X2+ 1) and CCITT(X'6 + X*24 X5+ 1)
error checking polynomials are supported. Either polyno-
mial may be selected in all synchronous modes. Users
may preset the CRC generator and checker to all 1s or all
0s. The SCC also provides a feature that automatically
transmits CRC data when no other data is available for
transmission. This allows for high speed transmissions
under DMA control, with no need for CPU intervention at
the end of a message. When there is no data or CRC to
send in synchronous modes, the transmitter inserts 6-, 8-,
or 16-bit synchronous characters, regardless of the pro-
grammed character length. ’

The SCC supports synchronous bit-oriented protocols like
SDLC and HDLC, by performing automatic flag sends, zero
insertion, and CRC generation. A special commandis used
to abort a frame in transmission. At the end of a message,
the SCC automatically transmits the CRC and trailing flag
when the transmitter underruns. The transmitter may also
be programmed to send an idle line consisting of continu-
ous flag characters or a steady marking condition.

58S

[isvwc [srmci | svac | oata | oata | Data | oata |

aBTs

16 BITS

Figure 9 : DETECTING 5 or 7-BIT SYNCHRONOUS
CHARACTERS
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if a transmit underrun occurs in the middle of a message,
as external/status interrupt warns the CPU of this status
changeso thatan abortmay be issued. The SCC may also
be programmed to send an abort itself in case of an
underrun, relieving the CPU of this task. One to eight bits
per character can be sent, allowing reception of amessage
with no prior information about the character structure in
the information field of a frame.

The receiver automatically acquires synchronization on
the leading flag of a frame in SDLC or HDLC and provides a
synchronization signal on the SYNC pin (an interrupt can
alsobeprogrammed). Thereceiver canbe programmedto
search for frames addressed by a single byte (or 4 bits with-
in a byte) of a user-selected address or to a global broad-
cast address. In this mode, frames not matching either the
user-selected orbroadcast address are ignored. The num-
ber of address bytes can be extended under software
control. For receiving data, an interrupt on the first received
character, or an interrupt on avery character, or on special
condition only (end-of-frame) can be selected. The re-
ceiver automatically deletes all Os inserted by the transmit-
ter during character assembly. CRC is also calculated and
is automatically checked to validate frame transmission. At
the end of transmission, the status of a received frame is
available in the status registers. In SDLC mode, the SCC
mustbe programmed to use the SDLC CRC polynomial, but
the generator and checker may be presetto all 1s or alt 0s.
The CRC is inverted before transmission and the receiver
checks against the bit pattern 0001110100001111.

NRZ, NRZI or FM coding may be used in any 1x mode. The
parity options available in Asynchronous modes are avail-
able in Synchronous modes.

The SCC can be conveniently used under DMA controf to
provide high speed reception or transmission. Inreception,
for example the SCC can interrupt the CPU when the first
character of amessage is received. The CPU then enables
the DMA to transfer the message to memory. The SCC
then issues an end-of-frame interrupt and the CPU can
check the status of the received message. Thus, the CPU
is freed for other service while the message is being
received. The CPU may also enable the DMA first and
have the SCC interrupt only on end-of-frame. This proce-
dure allows all data to be transferred via the DMA.

SDLC Loop Mode

The SCC supports SDLC Loop mode in addition to normai
SDLC. In an SDLC Loop, there is a primary controller
station that manages the message traffic flow on the loop
and any number of secondary stations. In SDLC Loop
mode, the SCC performs the functions of a secondary
station while an SCC operating in regular SDLC mode can
act as a controller (Figure 10).

Figure 10 : AN SDLC LOOP

A secondary station in an SDLC Loop is always listening to
the messages being sent around the loop, and in fact must
pass these messages to the rest of the loop by re-transmit-
ting them with one-bit-time delay. The secondary station
can place its own message on the loop only at specific
times. The controller signals that secondary stations may
transmit messages by sending the special character, EOP
({End of Poll), around the loop. The EOP character is the bit
pattemn 11111110. Because of zero insertion during mes-
sages, this bit pattem is unique and easily recognized.
When a secondary station has a message to transmit and
recognizes an EOP on theline, it changes the lastbinary 1
ofthe EOP to a0 before transmission. This has the effect of
turning the EOP into a flag sequence. The secondary
station now places its message on the loop and terminates
the message with an EOP. Any secondary stations further
down the loop with messages to transmit can then append
their messages to the message of the first secondary
station by the same process. Any secondary stations
without messages to send merely echo the incoming
messages and are prohibited from placing messages on
the loop (except upon recognizing an EOP).

SDLC Loop mode is a programmable option in the SCC,
and NRZ, NRzi, and FM coding can all be used in this mode.

Baud Rate Generator

Each channel in the SCC contains a programmable baud
rate generator. Each generator consists of two 8-bit time
constant registers that form a 16-bit time constant, a 16-bit
down counter, and a flip-flop on the output producing a
square wave. On startup, the flip-flop on the output is setin
a High state, the value in the time constant register is
loaded into the counter, and the counter starts counting
down. The output of the baud rate generator toggle upon
reaching 0, the value in the time constantregister is loaded
into the counter, and the process is repeated. The time
constant may be changed at any time, but the new value
does not take effect until the next load of the counter.
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The output of the baud rate generator may be used as the
transmit clock, the receive clock, or both. it can also drive
the Digital Phase-Locked Loop (see nextsection).

If the receive clock or transmit clock is not programmed to

come from the TRxC pin, the output of the baud rate
generator may be echoed outvia the TRxC pin.
The following formula relates the time constant to the baud
rate where PCLK or RTxC is the baud rate generator input
frequency in Hz. The clock mode is 1, 16, 32, or 64 as
selected in Write Register 4, bits D6 and D7. Synchronous
operation modes should select 1 and asynchronous
should select 16, 32, or 64.

PCLK or RTxC Frequency _ 2

Time Constant =
2(Baud Rate) (Clock Mode)

Digltal Phase-Locked Loop

The SCC contains a Digital Phase-Locked Loop (DPLL) to
recover clock information from a data stream with NRZI or
FM encoding. The DPLL is driven by a clock that is
nominally 32 (NRZI) or 16 (FM) times the data rate. The
DPLL uses this clock, along with the data stream, to
construct a clock for the data. This clock may then be used
as the SCC receive clock, the transmit clock, or both.

For NRz! encoding, DPLL counts the 32x clock to create
nominal bit times. As the 32x clock is counted, the DPLL is
searching the incoming data stream for edges (either 1 to &
or 0 to 1). When an edge is detected, the DPLL makes a
count adjustment (during the next counting cycle), to
produce a terminal count closer 1o the center of the bit cell.

For FM encoding, the DPLL still counts from 0 to 31, but
with a cycle corresponding to two bittimes. When the DPLL
is locked, the clock edges in the data stream should occur
between counts 15 and 16 and between counts 31 and 0.
The DPLL looks for edges only during a time centered on
the 15 and 16 counting transition.

The 32x clock for the DPLL can be programmed to come
from either the RTxC input or the output of the baud rate
generator. The DPLL output may be programmed to be
echoed out of the SCC via the TRxC pin (if this pin is not
being used as an input).

Data Encoding

The SCC may be programmed to encode and decode the
serial data in four different ways (Figure 11). In NRZ encod-
ing, a 1 is represented by a High level and a 0 is repre-
sented by a Low level. InNRZl encoding, a 1 is represented
by nochangeinlevelandaOis represented by achangein
level. In FM1 (more properly, bi-phase mark}, a transition
occurs at the beginning of every bit cell. A 1 is represented
by an additional transition at the center of the bitcellanda 0
is represented by no additional transition at the center of

the bit cell. in FMO (bi-phase space), a transition occurs at
the beginning of every bit cell. A 0 is represented by an
additional transition at the center of the bitcell, anda 1 is
represented by no additional transition at the center of the
bit celi. In addition to these four methods, the SCC can be
used to decode Manchester (bi-phase level) data by using
the DPLL in the FM mode and programming the receiver
for NRZ data. Manchester encoding always produces a
transition atthe centerofthebitcell. lf the transitionis 0to 1,
the bitis a 0. If the transition is 1 t0 0, the bitisa 1.

DATA 1 1 ] 0 1 []
NRZ M
NRZ1 \ / \.
an NN N N N
o N N N L
TN NS
Figure 11 : DATA ENCODING METHODS
Auto Echo and Local Loopback

The SCC is capabie of automatically echoing everything it
receives. This feature is useful mainly in Asynchronous
modes, but works in Synchronous and SDL.C modes as
well. in Auto Echo mode, TxD is RxD. Auto Echo mode can

‘be used with NRZI or FM encoding with no additional defay,

because the data stream is not decoded before re-trans-
mission. In Auto Echo mode, the CTS inputis ignored as a
transmitter enable (although transitions on this input can
still cause interrupts if programmed to do so). In this mode,
the transmitter is actually bypassed and the programmer is
responsible for disabling transmitter interrupts and WAIT/
REQUEST on transmit.

The SCC is also capable of local loopback. In this mode
TxD is RxD, just as in Auto Echo mode. However, in Local
Loopback mode, the internal transmit data is tied to the
internal receive data and RxD is ignored (except to be
echoed out via TxD). The CTS and DCD inputs are also
ignored as transmit and receive enables. However, transi-
tions on these inputs can still cause interrupts. Local Loop-
back works in asynchronous, synchronous and SDLC
modes with NRZ, NRZ! or FM coding of the data stream.

VO Interface Capabilities

The SCC offers the choice of Polling, Interrupt (vectored or
nonvectored), and Block Transfer modes to transfer data,
status, and control information to and from the CPU. The
Block Transfer mode can be implemented under CPU or
DMA control.
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Polling

Ali interrupts are disabled. Three status registers in the
SCC are automatically updated whenever any function is
performed. For example, end-of-frame in DSLC mode sets
a bit in one of these status registers. The idea behind
polling is for the CPU to periodically read a status register
until the register contents indicate the need for date to be
transferred. Only one register needs to be read; depending
on its contents, the CPU either writes data, reads data, or
continues. Two bits in the register indicate the need for
data transfer. An alternative is a poll of the Interrupt
Pending register to determine the source of an interrupt.
The status for both channels resides in one register.

Interrupts

When an_SCC responds to an Interrupt Acknowledge
signal{INTACK) from the CPU, an interrupt vector may be
placed on the data bus. This vector is written in WR2 and
may be read in RR2A or RR2B (Figures 14 and 15).

To speed interrupt response time, the SCC can modify
three bits in this vector to indicate status. If the vector is
read in Channel A, status is never included; ifitis read in
Channel B, status is aiways included.

Each of the six sources of interrupts in the SCC (Transmit,
Receive, and External/Status interrupts in both channels)
has three bits associated with the interrupt source; Inter-
rupt Pending (IP), Interrupt Under Service (IUS), and
Interrupt Enabile (IE). Operation of the IE bit is straightfor-
ward. Ifthe IE bitis setforagiveninterrupt source, then that
source can request interrupts. The exception is when the
MIE (Master interrupt Enable) bit in WR9 is reset and no
interrupts may be requested. The IE bits are write only.

The other two bits are related to the interrupt priority chain
(Figure 12). As a microprocessor peripheral, the SCC may
request an interrupt only when no higher priority device is
requesting one, e.g., when IEl is High. If the device in
question requests an interrupt, it pulls down INT.TheCPU
then responds with INTACK, and the interrupting device
places the vector on the data bus.

in the SCC, the IP bit signals a need for interrupt servicing.
When an [P bitis 1 and the IEl inputis High, the INT output
is pulled Low, requesting an interrupt. In the SCC, if the IE
bit is not set by enabling interrupts, then the IP for that
source can never be set. The IP bits are readable in RR3A.

The IUS bits signal that an interrupt request is being
serviced. If an IUS is set, all interrupt sources of lower
priority in; and external to, the SCC are prevented from
requesting interrupts. The internal interrupt sources are
inhibited by the state of the internal daisy chain, while lower
priority devices are inhibited by the IEO output of the SCC
being pulied fow and propagated to subsequent peripher-
als. An IUS bitis setduring an Interrupt Acknowledge cycle
if there are no higher priority devices requesting interrupts.
There are three types of interrupts; Transmit, Receive, and
External/Status. Each interrupt type is enabled under
program control with Channel A having higher priority than
Channel B, and with Receiver, Transmit and External/
Status interrupts prioritized in that order within each chan-
nel. When the Transmit interrupt is enabled, the CPU is
interrupted when the transmit buffer becomes empty,
(implying thatthe transmitter musthave had a data charac-
ter written into it, so that it can become empty.) When
enabled, the receiver can interrupt the CPU in one of three
ways:

» Interrupt on First Receive Character or Special

Receive Condition.

« Interrupt on All Receive Characters or Special
Receive Condition.

« Interrupt on Special Receive Condition Only.

Interrupt on First Character or Special Condition and
interrupt on Special Condition Only are typically used with
the Block Transfer mode. A Special Receive Condition is
one of the following; receiver overrun, framing error in
Asynchronous mode, end-of-frame in SDLC mode and,
optionally, a parity error. The Special Receive Condition
interrupt is different from an ordinary receive character
available interrupt only in the status placed in the vector

PERIPHERAL

+5V £| D¢ D7 INT INTACK IEO

€1 Do D7 INT INTACK IEO

PERIPHERAL PERIPHERAL

€1 Do D7 INT INTACK

MY O

+5V

v 4
PPU (X

] i

INT - 1

INTACK

Figure12:

INTERRUPT SCHEDULE
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during the Interrupt Acknowledge cycle. In Interrupt on
First Receive Character, an interrupt can occur from Spe-
cial Receive Conditions at any time following the first re-
ceive character interrupt.

The main function of the External/Status interrupt is to
monitor the signal transitions of the CTs, DCD, and SYNC
pins. An External/Status interrupt is also caused by a
Transmit Underrun condition, a zero countin the baud rate
generator, or by the detection of a Break (Asynchronous
mode), Abort (SDLC mode) or EOP (SDLC Loop mode)
sequence in the data stream. The interrupt caused by the
Abort or EOP has a feature that allows the SCC to interrupt
when the Abort or EOP sequence isdetected or terminated.
This ensures the proper termination of the curmrent mes-
sage, correct initialization of the next message, and the
accurate timing of the Abort condition in external logic in
SDLC mode. In SDLC Loop mode, this feature aliows
secondary stations to recognize the primary station re-
questto regain control of the loop during a poll sequence.

CPU/DMA Block Transter

The SCC provides a Block Transfer mode to accommo-
date CPU block transfer functions and DMA controllers.
The Block Transfer mode uses the WAIT/REQUEST out-
put in conjunction with the Wait/Request bits in WR1.The
WAIT/REQUEST output can be defined under software
control as a WAIT line in the CPU Block Transfer mode or
as a REQUEST line in the DMA Block Transfer mode.

To a DMA controller, the SCC REQUEST outputindicates
that the SCC is not ready to transfer data to or from
memory. To the CPU, the WAIT line indicates that the SCC
is not ready to transfer data, thereby requesting that the
CPU extend the YO cycle. The DTR/REQUEST line allows
full-duplex operation under DMA control.
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ARCHITECTURE

The SCC internal structure includes two full-duplex chan-
nels, two baud rate generators, internal control and inter-
rupt logic and a bus interface to a nonmuitiplexed bus.
Associated with each channel are a number of read and
write registers for mode control and status information,
. plus the logic necessary to interface to modems or other
external devices (Figure 1).

Thelogic for both channels provides formats, synchroniza-
tion, and validation for data transferred to and from the
channel interface. The modem control inputs are moni-
tored by the control logic under program control. All of the
modem control signals are general-purpose in nature.

The register set for each channel includes 10 control
{write) registers, 2 sync-character (write) registers, and 4
status (read) registers. In addition, each baud rate genera-
tor has 2 (read/write) registers for holding the time constant
that determines the baud rate. Finally, associated with the
interrupt logic is a write register for the interrupt vector
accessible through either channel, a write only Master
Interrupt Controlregister and 3 read registers: one contain-
ing the vector with status information (Channel B only), one
containing the vector without status (Channel A only), and
one containing the Interrupt Pending bits (Channel A only).
The registers for each channel are designated as follows:

WRO-WR15 — Write Registers 0 through 15.

RRO-RR3, RA10, RR12, RR15 — Read Registers 0 through

3,10,12,13,15. :
Table 9 lists the functions assigned to each read or write
register. The SCC contains only one WR2 and WR9, but
they can be accessed by either channel. All other registers
are paired (one for each channel).

Data Path

The transmit and receive data path illustrated in Figure 13
is identical for both channels. The receiver has three 8-bit
buffer registers in a FIFO arrangement, in addition to the 8-
bit receive shift register. This scheme creates additional
time forthe CPU to service an interruptatthe beginning ofa
block of high speed data. Incoming data is routed through
one of several paths (data or CRC) depending on the
selected mode (the character length in Asynchronous
modes also determines the data path).

The transmitter has an 8-bit Transmit Data buffer register
loaded from the internal data bus and a 20 bit Transmit
Shift register that can be loaded either from the synchro-
nous character registers or from the Transmit Data regis-
ter. Depending on the operational mode, outgoing data is
routed through one of four main paths before itis transmit-
ted from the Transmit Data output (TxD).

Table 9 : READ AND WRITE REGISTER FUNCTIONS

status

RR1 Special Receive Condition status

RR2 Modified Interrupt vector (Channel B only)
Unmodified Interrupt vector (Channel A only)
RR3 Interrupt Pending bits (Channel A only)

RR8 Receive Buffer

RR10 | Miscellaneous status

RR12 Lower byte of baud rate generator time constant
RR13 Upper byte of baud rate generator time constant
RR15 | External/Status Imterruptinformation

WRo CRCinitialize, initialization commands for the vari-

ous modes, Register Pointers

WR1 TransmitReceive interrupt and data transfer
mode definition

WR2 Interrupt vector (accessed through either channet)

WR3 Receive parameters and control

WR4 Transmit/Receive miscsllaneous parameters and
modes

WRS Transmit parameters and controls

WR6 Sync characters or SDLC address field

WR7 Sync characters or SDLC flag

WR8 Transmit buffer

WR9 Master interrupt control and reset (accessed
through either channel)

WR10 | Miscellaneous transmitter/receiver control bits

WR11 | Clock mode control

WR12 | Lower byte of baud rate generator time constant

WR13 | Upper byte of baud rate generator time constant

WR14 | Miscellaneous control bits

WR15 | External/Status interrupt control
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PROGRAMMING

The SCC contains write registers in each channel that are
programmed by the system separately to configure the
_functional personality of the channels.

in the SCC, register addressing is direct for the data
registers only, which are selected by a High on the D/C pin.
In all other cases (with the exception of WR0 and RRO),
programming the write registers requires two write opera-
tions and reading the read registers requires both a write
and read operation. The first write is to WR0 and contains
three bits that point to the selected register. The second
write isthe actual control word for the selected register, and
ifthe second operationis read, the selectedread registeris
accessed.

All of the registers in the SCC, including the data registers,
may be accessed in this fashion. The pointer bits are
automatically cleared after the read or write operation so
that WRO (or RRO0) is addressed again.

The system program firstissues a series of commands to
initialize the basic mode of operation. This is followed by
other commands to qualify conditions within the selected
mode. For example, the Asynchronous mode, character
length, clock rate, number of stop bits, even or odd parity
might be set first. Then the interrupt mode would be set,
andfinally, receiver or transmitter enable.

Read Registers

The SCC contains eight read registers (actually nine,
counting the receive buffer {RR8) in each channel). Four of
these may be read to obtain status information (RR0, RR1,
RR10 and RR15). Tworegisters (RR12and RR13) may be
read to learn the baud rate generator time constant. RR2
contains either the unmodified interrupt vector (Channel A)
or the vector modified by status information (Channei B).
RR3 contains the Interrupt Pending (IP) bits (Channel A).
Figure 14 shows the format of each read register.

The status bits of RRO and RR1 are grouped to simplify
status monitoring; that is, when the interrupt vector indi-
cates a Special Receive Condition interrupt, all the appro-
priate error bits can be read from a single register (RR1).

Write Registers

The SCC contains 13 write registers (14 counting WR8, the
transmit buffer) in each channel. These write registers are
programmed separately to configure the functional “per-
sonality” of the channels. In addition, there are two regis-
ters (WR2 and WR9) shared by the two channels that may
be accessed through either of them. WR2 contains the
interrupt vector for both channels, while WR9 contains the
interrupt control bits. Figure 15 shows the format of each
write register.
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Figure 14 : READ REGISTER BIT FUNCTIONS
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Figure 15 : WRITE REGISTER BIT FUNCTIONS
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FIFO Enhancements

Used with a DMA controller, the enhanced CA85C30 FIFO
maximizes the ability of the SCC to receive high speed
back-to-back SDLC messages while minimizing frame
overruns due to CPU latencies inresponding to interrupts.

Additional logic was added to the industry standard NMOS
SCC, including a 10 deep by 19 bit status FIFO, 14-bit
receive byte counter, and control logic. Note that the
10 x 19 bit status FIFO is separate from the existing three
byte receive data FIFO.

When the enhancement is enabled, the status in read
register 1 (RR1) and byte count for the SDLC frame wili be
stored in the 10 x 19 bitstatus FIFO. This allows the DMA
controfler to transfer the next frame into memory while the
CPU verifies that the message was properly received.

Summarizing the operation, data is received, assembled,
loaded into the three byte receive FIFO before being
transferred to memory by the DMA controller. When a flag
is received at the end of an SDLC frame, the frame byte
countfrom the 14-bit counter and five status bits are loaded
into the status FIFO for verification by the CPU. The CRC
checker is automatically reset in preparation for the next
frame which can begin immediately. Since the byte count
and status are saved for each frame, the message integrity
can be verified at a later time. Status information for up to
10 frames can be stored before a status FIFO overrun
could occur. Refer to the block diagram in Figure 16.

|¢——— RESET ON FLAG DETECT
SCC STATUS REG INCREMENT ON BYTE DET
- (EXISTING) I 14 BIT BYTE COUNTER ENABLE COUNT IN SDLC
sBiTs Aianrs END OF FRAME SIGNAL —————
STATUS READ COMP
RESIDUE BITS (3)
OVERRUN
CRC ERROR TAIL POINTER
10x 19 BIT FIFO ARRAY 4 EXT COUNTER
HEAD POINTER | _
- 4 BIT COUNTER
4 BIT COMPARATOR
OVER EQUAL
ENT
” 8 BITS 8BS 1
FIFO ENABLE
E;s RR7 RAS
A
T
BYTE COUNTER CONTAINS 14 BITS FOR
A 16K BYTE MAXIMUM COUNT WR(15) 8IT 2
SET ENABLES
\TUS FI
FIFO DATA AVAILABLE STATUS BIT STA Fo
L STATUS BIT SET TO
WHEN READING FROM FIFO
FIFO OVERFLOW STATUS BIT
MSB OF RR(7) IS SET ON STATUS
FIFO OVERFLOW
IN SDLC MODE THE FOLLOWING DEFINITIONS APPLY
- ALL SENT BYPASSES MUX AND EQUALS CONTENTS OF SCC STATUS REGISTER

» PARITY BITS BYPASSES MUX AND DOES THE SAME
+ EOF IS SET TO 1 WHENEVER READING FROM THE FIFO

Figure 16 : SCC STATUS REGISTER MODIFICATIONS
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Enable/Disable

The FIFOis enabled when WR15bit2is setand the SCCis
in SDLC/HDLC mode. Otherwise the status register con-
tents bypass the FIFO and go directly to the bus interface
(FIFO pointer logic is reset when disabled or via a channel
or power-on reset). When the FIFO mode is disabled, the
SCC is completely downwards-compatible with the NMOS
8530. The FIFO mode is disabled on power-up (WR15bit2
is set to 0 on reset). The effects of backward compatibility
onthe register setare that RR4 is an image of RRO, RRS is
an image of RR1, RR6 is an image of RR2 and RR7 is an
image of RR3. For details of the added registers, refer to
Figure 18. The status of the FIFO Enable signal can be
obtained by reading RR15 bit 2. If the FIFO is enabled, the
bit will be setto 1, otherwise it will be reset.

Read Operation

When WR15bit 2is setand the FIFO is notempty, the next
read to any of status register RR1 or the additional regis-
ters RR6 and RR7 will actually be from the FIFO. Reading
status register RR1 causes one location of the FIFO to be
emptied, so status should be read after reading the byte
count, otherwise the count will be incorrect. Before the
FIFO underflows, itis disabled. In this case, the multiplexer
is switched to allow status to read directly from the status
register, and reads from RR7 and RR6 will contain bits that
are undefined. Bit 6 of RR7 (FIFO Data Availabie) can be
used to determine if status data is coming from the FIFO or
directly from the status register, since tis setto 1 whenever
the FIFQ is not empty.

Since not all status bits must be stored in the FIFO, the All
Sent, Parity, and EOF bits will bypass the FIFO. The status
bits sent through the FIFO will be Residue Bits (3), Over-
run, and CRC Ervor.

The sequence for proper operation of the byte count and
FIFO logic is to read the registers in the following order;
RR7, RA6 and RR1 (reading RR6 is optional). Additional
logic prevents the FIFO from being emptied by multiple
reads from RR1. The read from RR7 latches trhe FIFO
empty/full status bit (bit 6) and steers the status muitiplexer

IT‘H‘?‘H‘TI
INTERNAL BYTE STROBE
INCREMENTS COUNTER

INCREMENTS COUNTER

DONT LOAD RE! RESET
COUNTER ON BYTE COUNTER BYTE COUNTER BYTE COUNTER
1STFLAG COUNTER COUNTER
RESET BYTE INTO FIFO AND INTO FIFO AND
COUNTER HERE NT INCREMENT PTR

to read from the SCC megaceli instead of the status FIFO
(since the status FIFO is empty). The read from RR1 allows
an entry to be read from the FIFO (if the FIFO was empty,
logic is added to prevent a FIFO underflow condition).

Write Operation

When the end of an SDLC frame (EOF) has been received
and the FIFO is enabied, the contents of the status and
byte-count registers are ioaded into the FIFO. The EOF
signal is used to increment the FIFO. lfthe FIFO overfiows,
the MSB of RR7 (FIFO Overflow) is set to indicate the
overflow. This bit and the FIFO control logic is reset by
disabling and re-enabling the FIFO control bit (WR15bit2).
Details of FIFO control timing during an SDLC frame are
shownin Figure 17.

Byte Counter Detall

The 14-bit byte counter allows for packets up to 16K bytes
to be received, (see Figures 16 and 17).

Enable

The byte counter is enabled in the SDLC/HDLC mode.
Reset

The byte counter is reset whenever an SDLC flag charac-

ter is received. The resetis timed so thatthe contents of the
byte counter are successfully written into the FIFO.

Increment

Thebyte counter is incremented by writes tothedataFIFO.
The counter represents the number of bytes received by
the SCC, rather than the number of bytes transferred from
the SCC. (These counts may differ by up to the number of
bytes in the receive data FIFO contained in the SCC).

7 6 5 4 3 2 1 ©
RA7 8c|BC|BCc[BC{BC READ FROM FIFO
13}12]11j10] 9 | 8 | MSBBYTE COUNT
—— FIFO DATA AVALABLE STATUS

1 = STATUS READS WILL COME FROM FIFO
0 = STATUS READS WILL COME FROM SCC

FIFO OVERFLOW STATUS
1 = FIFO OVERFLOWED DURING OPERATION
0« NORMAL

7 6 5 4 3 2 1 O
ARG Isclaciaclaclsclsclsclac READ FROM FIFO
7lelstaelala]1]o] LSBBYTECOUNT

7 6 5 4 3 2 1 O
wws [ToT-T-T-Fed -]
STATUS FIFO ENABLE CONTROL BT
1 = STATUS AND BYTE COUNT WILL BE
HELD IN THE STATUS FIFO UNTR. READ

0 = STATUS WILL NOT BE HELD (SCC
EMULATION MOE).

* = NO CHANGE FROM NMOS SCC DFN

Figure 18 : SCC ADDITIONAL REGISTERS
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