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83C152 HARDWARE DESCRIPTION

Figure 4.11 shows the three tasks to which the internal
bus of the 8XC152 can be dedicated. In this figure,
Instruction Cycle means the complete execution of a
single instruction, whether it takes 1, 2 or 4 machine
cycles. DMA Cycle means the transfer of a single data
byte from source to destination, whether it takes 1 or 2
machine cycles. Each time a DMA Cycle or an Instruc-
tion Cycle is executed, on-chip arbitration logic deter-
mines which type of cycle is to be executed next.

Note that when an instruction is executed, if the in-
struction wrote to a DMA register (defined in Figure
4.1 but excluding PCON), then another instruction is
executed without further arbitration. Therefore, a sin-
gle write or a series of writes to DMA registers will
prevent a DMA from taking place, and will continue to
prevent a DMA from taking place until at least one
instruction is executed which does not write to any
DMA register.

The logic that determines whether the next cycle will be
a DMAO cycle, a DMAL cycle, or an Instruction Cycle
is shown in Figure 4.12 as a pseudo-HLL function. The
statements in Figure 4.12 are executed sequentially un-
less an “if” condition is satisfied, in which case the cor-
responding “return” is executed and the remainder of
the function is not. The return value of O, 1, or 2 is
passed to the arbitration logic block in Figure 4.11 to
determine which exit path from the block is used.

The return value is based on the condition of the GO
bit for each channel, and on the value returned by an-
other function, named mode__logic (). The algorithm
for mode__logic () is the same for both channels. The
function is shown in Figure 4.13 as a pseudo-HLL
function, mode__logic (n), where n = 0 when the func-
tion is invoked for DMA channel O, and n = 1 when
it’s invoked for DMA channel 1. The value returned by
this function is either O or 1, and will be passed on to
the DMA arbitration logic in Figure 4.12.

Note that the arbitration logic as shown in Figure 4.12
always gives precedence to channel O over channel 1. If
GOO is set and mode__logic (0) returns a 1, then a
DMAQO cycle is called without further reference to the
situation in channel 1. That is not to say a DMA1 Cy-
cle will be interrupted once it has begun. Once a cycle
has begun, be it an Instruction Cycle or a DMA Cycle,
it will be completed without interruption.

The statements in mode__logic (n), Figure 4.13, are ex-
ecuted sequentially until an “if”” condition, based on the
DMA mode programmed into DCONn, is satisfied.
For example, if the channel is configured to Burst
mode, then the first if-condition is satisfied, so the “re-
turn 17 expression is executed and the remainder of the
function is not.

arbitration_logic:

if (GO0 1 .AND. mode.logic(0)

if (GOl 1 .AND. mode_logic(1l)
else return 2;

end arbitration_logic;

1) return 0O;

1) return 1;

Figure 4.12. DMA Arbitration Logic
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mode_logic(n):
if (DCONn indicates burst_mode) return 1;
if (DCONn indicates extern_demand_mode)
{
if (demand_flag = 1) return 1l;
else return O;
}
if (DCONn indicates SP_demand_mode)
{
if (SARn
if (DARn

SBUF .AND. RI 1) return 1;

SBUF .AND. TI

1) return 1;

if (SARn = RFIFO .AND. RFNE = 1) return 1;

if (DARn = TFIF0 .AND. TFNF = 1 .AND.
previous_cycle = instruction_cycle) return 1;
else return 0O;
}
if (DCONn indicates alt_cycles_mode)
{
if (DCONm indicates .NOT. alt_cycles_mode
.OR. GOm = 0)
{
if (previous.cycle = instruction_cycle)
return 1;

else return 0;

}

if (previous_cycle = instruction_cycle
.AND. previous.dma.cycle = .NOT. DMAn)
return 1;
}
return 0;

end mode_logic(n);

Figure 4.13. DMA Mode Logic
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If the channel is configured to External Demand mode,
then the first if-condition is not satisfied but the second
one is. In that case the block of statements following
that if-condition and delimited by f{...} is executed: if
the demand flag (IEO for channel 0 and IE1 for chan-
nel 1) is set, the “return 1” expression is executed and
the remainder of the function is not. If the demand flag
is not set, the “return 0” expression is executed and the
remainder of the function is not.

If the channel is configured to Serial Port Demand
mode, the source and destination addresses, SARn and
DARn, have to be checked to see which Serial Port
buffer is being addressed, and whether its demand flag
is set.

SARn refers to the 16-bit source address for “this chan-
nel.” Note that the condition

SARn = SBUF

cannot be true unless the SAS and ISA bits in DCONn
are configured to select SFR space. If SARn is numeri-
cally equal to the address of SBUF (99H), and SAS and
ISA are configured to select internal RAM rather than
SFR space, then SARn refers to location 99H in the
“upper 128” of internal RAM, not to SBUF.

If the test for SARn = SBUF is true, and if the flag RI
is set, mode__logic (n) returns as 1 and the remainder
of the function is not executed. Otherwise, execution
proceeds to the next if-condition, testing DARn against
SBUF and T1 against 1.

The same considerations regarding SAS and ISA in the
SARn test are now applied to DAS and IDA in the
DARn test. If SFR space isn’t selected, no Serial Port
buffer is being addressed.

Note that if DMA channel n is configured to Alternate
Cycles mode, the logic must examine the other DCON
register, DCONm, to determine if the other channel is
also configured to Alternate Cycles mode and whether
its GO bit is set. In Figure 4.13, the symbol DCONn
refers to the DCON register for “this channel,” and
DCONm refers to “the other channel.”

A careful examination of the logic in Figure 4.13 will
reveal some idiosyncracies that the user should be
aware of. First, the logic allows sequential DMA cycles
to be generated to service RFIFO, but not to service
TFIFO. This idiosyncracy is due to internal timing
conflicts, and results in each individual DMA cycle to
TFIFO having to be immediately preceded by an In-
struction cycle. The logic disallows that there be two
DMAs to TFIFO in a row.

If the user is unaware of this idiosyncracy, it can cause
problems in situations where one DMA channel is serv-
icing TFIFO and the other is configured to a complete-
ly different mode of operation.
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For example, consider the situation where channel O is
configured to service TFIFO and channel 1 is config-
ured to Alternate Cycles mode. Then DMAs to TFIFO
will always override the alternate cycles of channel 1. If
TFIFO needs more than 1 byte it will receive them in
precendence over channel 1, but each DMA to TFIFO
must be preceded by an Instruction cycle. The sequence
of cycles might be:

DMALI cycle

Instruction cycle

DMALI1 cycle, during which TFNF gets set
Instruction cycle

DMAUO cycle

Instruction cycle

DMAQ cycle, as a result of which TFNF gets cleared
Instruction cycle

DMALI cycle

Instruction cycle

DMALI cycle

Instruction cycle

The requirement that a DMA to TFIFO be preceded
by an Instruction cycle can result in the normal prece-
dence of channel 0 over channel 1 being thwarted. Con-
sider for example the situation where channel O is con-
figured to service TFIFO, and is in the process of doing
so, and channel 1 decides it wants to do a Burst mode
DMA. The sequence of events might be:

Instruction cycle (sets GO bit in DCON1)
Instruction cycle (during which TFNF gets set)
DMAUO cycle

DMALI cycle

DMAL1 cycle

DMALI cycle

DMAL cycle (completes channel 1 burst)
Instruction cycle

DMAQO cycle

Instruction cycle

This sequence begins with two Instruction cycles. The
first one accesses a DMA register (DCON1), and there-
fore is followed by another Instruction cycle, which
presumably does not access a DMA register. After the
second Instruction cycle both channels are ready to
generate DMA cycles, and channel 0 of course takes
precedence. After the DMAO cycle, channel 0 must
wait for an Instruction cycle before it can access
TFIFO again. Channel 1, being in Burst mode, doesn’t
have that restriction, and is therefore granted a DMA1
cycle. After the first DMAI1 cycle, channel O is still
waiting for an Instruction cycle and channel 1 still does
not have that restriction. There follows another DMA1
cycle.
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The result is that in this particular case channel 0 has
to wait until channel 1 completes its Burst mode DMA,
and then has to wait for an Instruction cycle to be gen-
erated, before it can continue its own DMA to TFIFO.
The delay in servicing TFIFO can cause an Underflow
condition in the GSC transmission.

The delay will not occur if channel 1 is configured to
Alternate Cycles mode, since channel 0 would then see
the Instruction cycles it needs to complete its logic re-
quirements for asserting its request.

4.4.1 DMA Arbitration with Hold/Hold Ack

The Hold/Hold Acknowledge feature is invoked by set-
ting either the ARB or REQ bit in PCON. Their effect
is to add the requirements of the Hold/Hold Ack pro-
tocol to mode__logic (). This amounts to replacing ev-
ery expression “return 1” in Figure 4.13 with the ex-
pression “return hld__hida_ logic ()”, where
hld__hlda__logic () is a function which returns 1 if the
Hold/Hold Ack protocol is satisfied, and returns O oth-
erwise. A suitable definition for hid__hlda_ logic () is
shown in Figure 4.14.

4.5 Summary of DMA Control Bits
pconn { DAS | DA | sas [ isa | om [ ™™ | pone | Go |

DAS specifies the Destination Address Space. If DAS
= 0, the destination is in External Data Memory. If
DAS = 1 and IDA = 0, the destination is a Special

Function Register (SFR). If DAS = 1 and IDA = 1,
the destination is in Internal Data RAM.

IDA (Increment Destination Address) If IDA = 1, the
destination address is automatically incremented after
each byte transfer. If IDA = 0, it is not.

SAS specifies the Source Address Space. If SAS = 0,
the source is in External Data Memory. If SAS = 1
and ISA = 0, the source is an SFR. If SAS = 1 and
ISA = 1, the source is Internal Data RAM.

ISA (Increment Source Address) If ISA = 1, the
source address is automatically incremented after each
byte transfer. If ISA = 0, it is not.

DM (Demand Mode) If DM = 1, the DMA Channel
operates in Demand Mode. In Demand Mode the
DMA is initiated either by an external signal or by a
Serial Port flag, depending on the value of the TM bit.
If DM = 0, the DMA is requested by setting the GO
bit in software.

TM (Transfer Mode) If DM = 1 then TM selects
whether a DMA is initiated by an external signal (TM
= 1) or by a Serial Port flag (TM = 0). f DM = 0
then TM selects whether the data transfers are to be in
bursts (TM = 1) or in alternate cycles (TM = 0).

DONE indicates the completion of a DMA operation
and flags an interrupt. It is set to 1 by on-chip hardware
when BCRn = 0, and is cleared to O by on-chip hard-
ware when the interrupt is vectored to. It can also be
set or cleared by software.

hold_holda( ):

if (ARB

if SARn
{
if (ARB
if (REQ

XRAM .OR. DARn = XRAM)

else return O;
}
return 1;

end hold_holda( );

0 .AND. REQ = 0) return l;

1 .AND. HLDA = 1) return 1;
1 .AND. HLDA = 0) return 1l;

Figure 4.14. Hold/Hold Acknowledge Logic as a Pseudo-HLL Function
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GO is the enable bit for the DMA Channel itself. The
DMA Channel is inactive if GO = 0.

PCON [ sMOD [ ARB | REQ | GAREN | XRCLK [ GFIEN [ PON] iDL}

ARB enables the DMA logic to detect H] HLD and gener-
ate HLDA. After it has activated HLDA, the C152 will
not begin a new DMA to or from External Data Mem-
ory as long as HLD is seen to be active. This logic is
disabled when ARB = 0, and enabled when ARB = 1.

REQ enables the DMA logic to generate HLD and de-
tect HLDA before performing a DMA to or from Ex-
ternal Data Memory. After it has activated HLD, the
C152 will not begin the DMA until HLDA is seen to be
active. This logic is disabled when REQ = 0, and en-
abled when REQ = 1.

5.0 INTERRUPT STRUCTURE

The 8XC152 retains all five interrupts of the 80C51BH.
Six new interrupts are added in the 8XC152, to support
its GSC and the DMA features. They are as listed be-
low, and the flags that generate them are shown in Fig-
ure 5.1.

GSCRV — GSC Receive Valid
GSCRE — GSC Receive Error
GSCTV — GSC Transmit Valid
GSCTE — GSC Transmit Error
DMAO — DMA Channel 0 Done
DMA1 — DMA Channel 1 Done

As shown in Figure 5.1, the Receive Valid interrupt can
be signaled either by the RFNE flag (Receive FIFO
Not Empty), or by the RDN flag (Receive Done).
Which one of these flags causes the interrupt depends
on the setting of the DMA bit in the SFR named
TSTAT.

DMA = 0 means the DMA hardware is not config-
ured to service the GSC, so the CPU will service it in
software in response to the Receive FIFO not being
empty. In that case, RFNE generates the Receive Valid
interrupt.

DMA = 1 means the DMA hardware is configured to
service the GSC, in which case the CPU need not be
interrupted till the receive is complete. In that case,
RDN generates the Receive Valid interrupt.

Similarly the Transmit Valid interrupt can be signaled
either by the TFNF flag (Transmit FIFO Not Full), or
by the TDN flag (Transmit Done), depending on
whether the DMA bit is 0 or 1.

7-60

Note that setting the DMA bit does not itself conﬁgure
the DMA channelg to service the GSC. That iob mus

~NIA €28 0 SCIVICE A8 5o, anal Jvu must
be done by software writes to the DMA registers. The
DMA bit only selects whether the GSCRV and
GSCTV interrupts are flagged by a FIFO needing serv-
ice or by an “operation done” signal.

The Receive and Transmit Error interrupt flags are
generated by the logical OR of a number of error condi-
tions, which are described in Section 3.6.5.

Each interrupt is assigned a fixed location in Program
Memory, and the interrupt causes the CPU to jump to
that location. All the interrupt flags are sampled at
S5P2 of every machine cycle, and then the samples are
sequentially polled during the next machine cycle. If
more than one interrupt of the same priority is active,
the one that is highest in the polling sequence is serv-
iced first. The interrupts and their fixed locations in
Program Memory are listed below in the order of their
polling sequence.

RFNE DMA=0
\<>—> GSCRY
RON DMA=1
270427-43
CRCE
AE
i Y GSCRE
RCABT
OVR
27042744
TENF DMA=0
\o-——-> 6SCTV
TON DMA=1
270427-45
TCDT
UR %——» GSCTE
NOACK
270427-46
DONE
(DCONO.1) > DMAO
270427-47
DONE
(DCON1.1) > DMAY
27042748

Figure 5.1. Six New Interrupts in the 8XC152
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Interrupt | Location Name

IEO 0003H External Interrupt O
GSCRV 002BH GSC Receive Valid
TFO 000BH Timer 0 Overflow
GSCRE 0033H GSC Receive Error
DMAO 003BH DMA Channel 0 Done
IE1 0013H External Interrupt 1
GSCTV 0043H GSC Transmit Valid
DMA1 0053H DMA Channel 1 Done
TF1 001BH Timer 1 Overflow
GSCTE 004BH GSC Transmit Error
TI+ARI 0023H UART Transmit/Receive

Note that the locations of the basic 8051 interrupts are
the same as in the rest of the MCS-51 Family. And
relative to each other they retain their same positions in
the polling sequence.

The locations of the new interrupts all follow the loca-
tions of the basic 8051 interrupts in Program Memory,
but they are interleaved with them in the polling se-
quence.

To support the new interrupts a second Interrupt En-
able register and a second Interrupt Priority register are
implemented in bit-addressable SFR space. The two In-
terrupt Enable registers in the 8XC152 are as follows:

7 6 5 4 3 2 1 0
E:|EA| — [ —|Es|ET1 | ext | ETo] Ex0]|

Address of IE in SFR space = 0AS8H (bit-addressable)
5 4

76 3 2 1 o0
IEN1]—|EasTE/EomMAT[EGsTVEDMAOEGSREEGSRY

OCSH (bit-address-

Address pF IE1 in SFR space
able)

The bits in IE are unchanged from the standard 8051

IE register. The bits in IEN1 are as follows:

EGSTE = 1 Enable GSC Transmit Error Interrupt
= 0 Disable

EDMAL1 = 1 Enable DMA Channel 1 Done Interrupt
= 0 Disable

EGSTV = 1 Enable GSC Transmit Valid Interrupt
= 0 Disable

EDMAO = 1 Enable DMA Channel 0 Done Interrupt
= 0 Disable

EGSRE = 1 Enable GSC Receive Error Interrupt
= 0 Disable

EGSRV = 1 Enable GSC Receive Valid Interrupt
= 0 Disable
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The two Interrupt Priority registers in the 8XC152 are
as follows:
7 6 5 4 3 2 1 0

p: [ —[—|—[Ps|Pr1|px1|PT0]Pxo]

Address of IP in SFR space = OB8H (bit-addressable)
5 4

76 3 2 1 0
IPN1{——|PGSTElPDMA1[PGSTV|PDMAOlPGSRE|PGSRY

Address of IPN1 in SFR space = OF8H (bit-address-
able)

The bits in IP are unchanged from the standard 8051
IP register. The bits in IPN1 are as follows:

PGSTE = 1 GSC Transmit Error Interrupt Priority
to High
0 Priority to Low
1 DMA. Channel 1 Done Interrupt Priori-
ty to High
0 Priority to Low
1 GSC Transmit Valid Interrupt Priority
to High
0 Priority to Low
1 DMA Channel 0 Done Interrupt Priori-
ty to High
0 Priority to Low
"1 GSC Receive Error Interrupt Priority to
High
= 0 Priority to Low
PGSRV = 1 GSC Receive Valid Interrupt Priority to
High
= 0 Priority to Low

I

PDMAL

PGSTV

PDMAO

PGSRE

Note that these registers all have unimplemented bits
(“~). If these bits are read, they will return unpredict-
able values. If they are written to, the value written
goes nowhere.

It is recommended that user software should never
write 1s to unimplemented bits in MCS-51 devices. Fu-
ture versions of the device may have new bits installed
in these locations. If so, their reset value will be 0. Old
software that writes 1s to newly implemented bits may
unexpectedly invoke new features.

The MCS-51 interrupt structure provides hardware
support for only two priority levels, High and Low.
With as many interrupt sources as the 8XC152 has, it
may be helpful to know how to augment the priority
structure in software. Any number of priority levels can
be implemented in software by saving and redefining
the interrupt enable registers within the interrupt serv-
ice routines. The technique is described in the “MCS-
51” Architectural Overview” chapter in this handbook.
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5.1 GSC Transmitter Error Conditions

The GSC Transmitter section reports three kinds of
error conditions:

TCDT — Transmitter Collision Detector
UR — Underrun in Transmit FIFO
NOACK — No Acknowledge

These bits reside in the TSTAT register. User software
can read them, but only the GSC hardware can write to
them. The GSC hardware will set them in response to
the various error conditions that they represent. When
user software sets the TEN bit, the GSC hardware will
at that time clear these flags. This is the only way these
flags can be cleared.

The logical OR of these three bits flags the GSC Trans-
mit Error interrupt (GSCTE) and clears the TEN bit,
as shown in Figure 5.2. Thus any detected error condi-
tion aborts the transmission. No CRC bits are transmit-
ted. In SDLC mode, no EOF flag is generated. In
CSMA/CD mode, an EOF is generated by default,
since the GTXD pin is pulled to a logic 1 and held
there.

The TCDT bit can get set only if the GSC is configured
to CSMA/CD mode. In that case, the GSC hardware
sets TCDT when a collision is detected during a trans-
mission, and the collision was detected after TFIFO has
been accessed. Also, the GSC hardware sets TCDT
when a detected collision causes the TCDCNT register

to overflow.

The UR bit can get set only if the DMA bit in TSTAT
is set. The DMA bit being set informs the GSC hard-
ware that TFIFO is being serviced by DMA. In that
case, if the GSC goes to fetch another byte from TFIFO
and finds it empty, and the byte count register of the
DMA channel servicing TFIFO is not zero, it sets the
UR bit.

If the DMA hardware is not being used to service
TFIFO, the UR bit cannot get set. If the DMA bit is 0,
then when the GSC finds TFIFO empty, it assumes
that the transmission of data is complete and the trans-
mission of CRC bits can begin.

The NOACK bit is functional only in CSMA/CD
mode, and only when the HABEN bit in RSTAT is set.
The HABEN bit turns on the Hardware Based Ac-
knowledge feature, as described in Section 3.2.6. If this
feature is not invoked, the NOACK bit will stay at 0.

TCDT R
NoaSk —1" > GSCTE
Clear
TEN TEN
TRANSMIT 7 TDN
EoF 270427-49

Figure 5.2. Transmit Error Flags (Logic for Clearing TEN, Setting TDN)
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CRCE
AE > GSC
RCABT » GSCRE
OVR
Clear
GREN GREN
a Set
EOF " RDN
RECEIVED 27042750

Figure 5.3. Receive Error Fiag (Logic for Clearing GREN, setting RDN)

If the NOACK bit gets set, it means the GSC has com-
pleted a transmission, and was expecting to receive a
hardware based acknowledge from the receiver of the
message, but did not receive the acknowledge, or at
least did not receive it cleanly. There are three ways the
NOACK bit can get set:

1. The acknowledge signal (an unattached preamble)
was not received before the IFS was completed.

2. A collision was detected during the IFS.

3. The line was active during the last bit-time of the
IFS.

The first condition is an obvious reason for setting the
NOACK bit, since that’s what the hardware based ac-
knowledge is for. The other two ways the NOACK bit
can get set are to guard against the possibility that the
transmitting station might mistake an unrelated trans-
mission or transmission fragment for an acknowledge
signal.

5.2 GSC Receiver Error Conditions

The GSC Receiver section reports four kinds of error
conditions:

CRCE — CRC Error
AE — Alignment Error
RCABT — Receive Abort

OVR  — Overrun in Receive FIFO

These bits reside in the RSTAT register. User software
can read them, but only the GSC hardware can write to
them. The GSC hardware will set them in response to
the various error conditions that they represent. When
user software sets the GREN bit, the GSC hardware
will at that time clear these flags. This is the only way
these flags can be cleared.
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The logical OR of these four bits flags the GSC Receive
Error interrupt (GSCRE) and clears the GREN bit, as
shown in Figure 5.3. Note in this figure that any error
condition will prevent RDN from being set.

A CRC Error means the CRC generator did not come
to its correct value after calculating the CRC of the
message plus received CRC. An Alignment Error
means the number of bits received between the BOF
and EOF was not a multiple of 8.

In SDLC mode, the CRCE bit gets set at the end of any
frame in which there is a CRC Error, and the AE bit
gets set at the end of any frame in which there is an
Alignment Error.

In CSMA/CD mode, if there is no CRC Error, neither
CRCE nor AE will get set. If there is a CRC Error and
no Alignment Error, the CRCE bit will get set, but not
the AE bit. If there is both a CRC Error and an Align-
ment Error, the AE bit will get set, but not the CRCE
bit. Thus in CSMA/CD mode, the CRCE and AE bits
are mutually exclusive.

The Receive Abort flag, RCABT, gets set if an incom-
ing frame was interrupted after received data had al-
ready passed to the Receive FIFO. In SDLC mode, this
can happen if a line idle condition is detected before an
EOF flag is. In CSMA/CD mode, it can happen if
there is a collision. In either case, the CPU will have to
re-initialize whatever pointers and counters it might
have been using.

The Overrun Error flag, OVR, gets set if the GSC Re-
ceiver is ready to push a newly received byte onto the
Receive FIFO, but the FIFO is full.

Up to 7 “dribble bits” can be received after the EOF
without causing an error condition.
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6.0 GLOSSARY

ADRO0,1,2,3 (95H, OA5H, OB5H, OC5H) - Address
Match Registers 0,1,2,3 - The contents of these SFRs
are compared against the address bits from the serial
data on the GSC. If the address matches the SFR, then
the C152 accepts that frame. If in 8 bit addressing
mode, a match with any of the four registers will trigger
acceptance. In 16 bit addressing mode, a match with
ADR1:ADRO or ADR3:ADR?2 will be accepted. Ad-
dress length is determined by GMOD (AL).

AE - Alignment Error, see RSTAT.
AL - Address Length, see GMOD.

AMSKO,1 (OD5H, OE5H) - Address Match Mask 0,1 -
Identifies which bits in ADRO,1 are “don’t care” bits.
Setting a bit to 1 in AMSKO,1 identifies the corre-
sponding bit in ADDRO,1 as not to be examined when
comparing addresses.

BAUD - (94H) Contains the programmable value for
the baud rate generator for the GSC. The baud rate will
equal (fosc)/(BAUD+1) X 8).

BCRLO,1 (OE2H, OF2H) - Byte Count Register Low
0,1 - Contains the lower byte of the byte count. Used
during DMA transfers to identify to the DMA chan-
nels when the transfer is complete.

BCRHO,1 (OE3H, OF3H) - Byte Count Register High
0,1 - Contains the upper byte of the byte count.

BKOFF (0C4H) - Backoff Timer - The backoff timer is
an eight bit count-down timer with a clock period equal
to one slot time. The backoff time is used in the
CSMA//CD collision resolution algorithm.

BOF - Beginning of Frame flag - A term commonly
used when dealing with packetized data. Signifies the
beginning of a frame.

CRC - Cyclic Redundancy Check - An error checking
routine that mathematically manipulates a value depen-
dent on the incoming data. The purpose is to identify
when a frame has been received in error.

CRCE - CRC Error, see RSTAT.

CSMA/CD - Stands for Carrier Sense, Multiple Ac-
cess, with Collision Detection.

CT - CRC Type, see GMOD.

DARLO/1 (OC2H, OD2H) - Destination Address Reg-
ister Low 0/1 - Contains the lower byte of the destina-
tions’ address when performing DMA transfers.

DARHO/1 (0OC3H, 0D3H) - Destination Address Reg-
ister Low 0/1 - Contains the upper byte of the destina-
tions’ address when performing DMA transfers.

DAS - Destination Address Space, see DCON.
DCJ - D.C. Jam, see MYSLOT.

DCONO/1 (092H,093H)
7 6 5 4 3 2 1 0

|DAS | 1DA [sAs | 1sA DM | TM | DONE | GO |

The DCON registers control the operation of the DMA
channels by determining the source of data to be trans-
ferred, the destination of the data to be transfer, and the
various modes of operation.

DCON.0 (GO) - Enables DMA Transfer - When set it
enables a DMA channel. If block mode is set then
DMA transfer starts as soon as possible under CPU
control. If demand mode is set then DMA transfer
starts when a demand is asserted and recognized.

DCON.1 (DONE) - DMA Transfer is Complete -
When set the DMA transfer is complete. It is set when
BCR equals 0 and is automatically reset when the
DMA vectors to its interrupt routine. If DMA inter-
rupt is disabled and the user software executes a jump
on the DONE bit, then the user software must also
reset the done bit. If DONE is not set, then the DMA
transfer is not complete.

DCON.2 (TM) - Transfer Mode - When set, DMA
burst transfers are used if the DMA channel is config-
ured in block mode or external interrupts are used to
initiate a transfer if in Demand Mode. When TM is
cleared, Alternate Cycle Transfers are used if DMA is
in the Block Mode, or Local Serial channel/GSC inter-
rupts are used to initiate a transfer if in Demand Mode.

DCON.3 (DM) - DMA Channel Mode - When set,
Demand Mode is used and when cleared, Block Mode
is used.

DCON.4 (ISA) - Increment Source Address - When
set, the source address registers are automatically incre-
mented during each transfer. When cleared, the source
address registers are not incremented.

DCON.5 (SAS) - Source Address Space - When set, the
source of data for the DMA transfers is internal data
memory if autoincrement is also set. If autoincrement is
not set but SAS is, then the source for data will be one
of the Special Function Registers. When SAS is cleared,
the source for data is external data memory.

DCON.6 (IDA) - Increment Destination Address
Space - When set, destination address registers are in-
cremented once after each byte is transferred. When
cleared, the destination address registers are not auto-
matically incremented.
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DCON.7 (DAS) - Destination Address Space - When
set, destination of data to be transferred is internal data
memory if autoincrement mode is also set. If autoincre-
ment is not set the destinationwill be one of the Special
Function Registers. When DAS is cleared then the des-
tination is external data memory.

DCR - Deterministic Resolution, see MYSLOT.

DEN - An alternate function of one of the port 1 pins
(P1.2). Its purpose is to enable external drivers when
the GSC is transmitting data. This function is always
active when using the GSC and if P1.2 is programmed
toal.

DM - DMA Mode, see DCONO.

DMA - Direct Memory Access mode, see TSTAT.
DONE - DMA done bit, see DCONO.

DPH - Data Pointer High, an SFR that contains the
high order byte of a general purpose pointer called the
data pointer (DPTR).

DPL - Data Pointer Low, an SFR that contains the low
order byte of the data pointer.

EDMAO - Enable DMA Channel O interrupt, see
IEN1.

EDMAI1 - Enable DMA Channel 1 interrupt, see
IEN1.

EGSRE - Enable GSC Receive Error interrupt, see
IEN1.

EGSRYV - Enable GSC Receive Valid interrupt, see
1EN1.

EGSTE - Enable GSC Transmit Error interrupt, see
IEN1.

EGSTV - Enable GSC Transmit Valid interrupt, see
IEN1.

EOF - A general term used in serial communications.
EOF stands for End Of Frame and signifies when the
last bits of data are transmitted when using packetized
data.

ES - Enable LSC Service interrupt, see IE.

ETO - Enable Timer 0 interrupt, see IE.

ET1 - Enable Timer 1 interrupt, see IE.

EXO - Enable External interrupt 0, see IE.

EX1 - Enable External interrupt 1, see IE.
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GMOD (84H)
7 6 5 4 3 2 1 0

| xToLK | M1 [ Mo | AL | cT | PL1 | PLO | PR

The bits in this SFR, perform most of the configuration
on the type of data transfers to be used with the GSC.
Determines the mode, address length, preamble length,
protocol select, and enables the external clocking of the
transmit data.

GMOD.0 (PR) - Protocol - If set, SDLC protocols with
NRZI encoding, zero bit insertion, and SDLC flags are

used. If cleared, CSMA/CD link access with Manches-
ter encoding is used.

GMOD.1,2 (PLO,1) - Preamble length
PL1 PLO LENGTH (BITS)

0 0 0
0 1 8
1 0 32
1 1 64

The length includes the two bit Begin Of frame (BOF)
flag in CSMA/CD but does not include the SDLC flag.
In SDLC mode, the BOF is an SDLC flag, otherwise it
is two consecutive ones. Zero length is not compatible
in CSMA/CD mode.

GMOD.3 (CT) - CRC Type - If set, 32-bit AUTODIN-
II-32 is used. If cleared, 16-bit CRC-CCITT is used.

GMOD.4 (AL) - Address Length - If set, 16-bit ad-
dressing is used. If cleared, 8-bit addressing is used. In
8-bit mode, a match with any of the 4 address registers
will allow that frame to be accepted (ADRO, ADRI1,
ADR2, ADR3). “Don’t Care” bits may be masked in
ADRO and ADR1 with AMSKO and AMSK1. In 16-
bit mode, addresses are matched against
“ADRI:ADRO” or “ADR3:ADR2”. Again, “Don’t
Care” bits in ADR1:ADRO can be masked in AM-
SK1:AMSKO. A received address of all ones will al-
ways be recognized in any mode.

GMOD.5, 6 (MO,M1) - Mode Select - Two test modes,
an optional “alternate backoff”” mode, or normal back-
off can be enabled with these two bits.

M1 MO Mode
0 0 Normal
0 1 Raw Transmit
1 0 Raw Receive
1 1 Alternate Backoff

GMOD.7 (XTCLK) - External Transmit Clock - If set
an external 1X clock is used for the transmitter. If
cleared the internal baud rate generator provides the
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transmit clock. The input clock is applied to P1.3
(TxC). The user software is responsible for setting or
clearing this flag. External receive clock is enabled by
setting PCON.3.

GO - DMA Go bit, see DCONO.

GRxD - GSC Receive Data input, an alternate function
of one of the port 1 pins (P1.0). This pin is used as the
receive input for the GSC. P1.0 must be programmed
to a 1 for this function to operate.

GSC - Global Serial Channel - A high-level, multi-pro-
tocol, serial communication controller added to the
80C51BH core to accomplish high-speed transfers of
packetized serial data.

GTxD - GSC Transmit Data output, an alternate func-
tion of one of the port 1 pins (P1.1). This pin is used as
the transmit output for the GSC. P1.1 must be pro-
grammed to a 1 for this function to operate.

HBAEN - Hardware Based Acknowledge Enable, see
RSTAT.

HLDA - Hold Acknowledge, an alternate function of
one of the port 1 pins (P1.6). This pin is used to per-
form the “HOLD ACKNOWLEDGE” function for
DMA transfers. HLDA can be an input or an output,
depending on the configuration of the DMA channels.
P1.6 must be programmed to a 1 for this function to

operate.

HOLD - Hold, an alternate function of one of the port
1 pins (P1.5). This pin is used to perform the “HOLD”
function for DMA transfers. HOLD can be an input or
an output, depending on the configuration of the DMA
channels. P1.5 must be programmed to a 1 for this
function to operate.

IDA - Increment Destination Address, sece DCONO.

1IE (OA8H)

lea| | |es|em|ex| Elolexo]

Interrupt Enable SFR, used to individually enable the
Timer and Local Serial Channel interrupts. Also con-
tains the global enable bit which must be set to a 1 to
enable any interrupt to be automatically recognized by
the CPU.

6

IE.O (EXO0) - Enables the external interrupt INTO on
P3.2.

IE.1 (ETO) - Enables the Timer O interrupt.
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IE.2 (EX1) - Enables the external interrupt INT1 on

IE.3 (ET1) - Enables the Timer 1 interrupt.
IE.4 (ES) - Enables the Local Serial Channel interrupt.

IE.7 (EA) - The global interrupt enable bit. This bit
must be set to a 1 for any other interrupt to be enabled.

IEN - (0C8H)
76 5 4 3 2 1 0
|| [ecsTE[EDMA1]EGSTV[EDMAO[EGSRE[EGSRY]

Interrupt enable register for DMA and GSC interrupts.
A 1 in any bit position enables that interrupt.

IEN1.0 (EGSRYV) - Enables the GSC valid receive in-
terrupt.

1IEN1.1 (EGSRE) - Enables the GSC receive error in-
terrupt.

IEN1.2 (EDMADO) - Enables the DMA done interrupt
for Channel 0.

IEN1.3 (EGSTYV) - Enables the GSC valid transmit in-
terrupt.

IEN1.4 (EDMALI) - Enables the DMA done interrupt
for Channel 1.

IEN1.5 (EGSTE) - Enables the GSC transmit error in-
terrupt

IFS - (0A4H) Interframe Space, determines the number
of bit times separating transmitted frames in CSMA/
CD and SDLC.

IP (OB8H)
4 3 2 1 0

| ps | P11 | Px1 | PTO | PXo |

7 6 5

L1 |

Allows the user software two levels of prioritization to
be assigned to each of the interrupts in IE. A 1 assigns
the corresponding interrupt in IE a higher interrupt
than an interrupt with a corresponding O.

IP.0 (PXO0) - Assigns the priority of external interrupt,
INTO.

IP.1 (PTO) - Assigns the priority of Timer O interrupt,
ToO.
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IP.2 (PX1) - Assigns the priority of external interrupt,
INTI.

IP.3 (PT1) - Assigns the priority of Timer 1 interrupt,
TL

IP.4 (PS) - Assigns the priority of the LSC interrupt,
SBUF.

IPN1 - (OF8H)

7 6 5 4 3 2 1 [\
{1 I paste | pomat | PGSTV | POMAO | PGSRE | PGSRV |

Allows the user software two levels of prioritization to
be assigned to each of the interrupts in IEN1. A 1 as-
signs the corresponding interrupt in IEN1 a higher in-
terrupt than an interrupt with a corresponding 0.

IPN1.0 (PGSRYV) - Assigns the priority of GSC receive
valid interrupt.

IPN1.1 (PGSRE) - Assigns the priority of GSC error
receive interrupt.

IPN1.2 (PDMADO) - Assigns the priority of DMA done
interrupt for Channel 0.

IPN1.3 (PGSTV) - Assigns the priority of GSC trans-
mit valid interrupt.

IPN1.4 (PDMAL) - Assigns the priority of DMA done
interrupt for Channe] 1.

IPN1.5 (PGSTE) - Assigns the priority of GSC trans-
mit error interrupt.

ISA - Increment Source Addr&ss, see DCONO.

LNI - Line Idle, see TSTAT.

LSC - Local Serial Channel - The asynchronous serial
port found on all MCS-51 devices. Uses start/stop bits
and can transfer only 1 byte at a time.

MO - One of two GSC mode bits, see TMOD.

M1 - One of two GSC mode bits, see TMOD

MYSLOT - (OF5H)
7 6 5 4 3 2 1 0

Ipcs | bor [ sas | saa] sas] sa2| sat1|sao]
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Determines which type of Jam is used, which backoff
algorithm is used, and the DCR slot address for the
GSC.

MYSLOT.0,1,2,3,4,5 (SA0,1,2,3,4,5) - These bits deter-
mine which slot address is assigned to the C152 when
using deterministic backoff during CSMA/CD opera-
tions on the GSC. Maximum slots available is 63. An
address of 00H prevents that station from participating
in the backoff process.

MYSLOT.6 (DCR) - Determines which collision reso-
lution algorithm is used. If set to a 1, then the determi-
nistic backoff is used. If cleared, then a random slot
assignment is used.

MYSLOT.7 (DCJ) - Determines the type of Jam used
during CSMA/CD operation when a collision occurs.
If set to a 1 then a low D.C. level is used as the jam
signal. If cleared, then CRC is used as the jam signal.
The jam is applied for a length of time equal to the
CRC length.

NOACK - No Acknowledgment error bit, see TSTAT.
NRZI - Non-Return to Zero inverted, a type of data
encoding where a 0 is represented by a change in the
level of the serial link. A 1 is represented by no change.
OVR - Overrun error bit, see RSTAT.

PR - Protocol select bit, see GMOD. PCON (87H)
7 6 5 4 3 2 10

|smop|ARB|REQ| GAREN|XRCLK|GFIEN|PD/IDL|

PCON.O (IDL) - Idle bit, used to place the C152 into
the idle power saving mode.

PCON.1 (PD) - Power Down bit, used to place the
C152 into the power down power saving mode.

PCON.2 (GFIEN) - GSC Flag Idle Enable bit, when
set, enables idle flags (01111110) to be generated be-
tween transmitted frames in SDLC mode.

PCON.3 (XRCLK) - External Receive Clock bit, used
to enable an external clock to be used for only the re-
ceiver portion of the GSC.

PCON.4 (GAREN) - GSC Auxiliary Receive Enable
bit, used to enable the GSC to receive back-to-back
SDLC frames. This bit has no effect in CSMA/CD
mode.
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PCON.5 (REQ) - Requester mode bit, set to a 1 when
C152 is to be operated as the requester station during
DMA transfers.

PCON.6 (ARB) - Arbiter mode bit, set to a 1 when
C152 is to be operated as the arbiter during DMA
transfers.

PCON.7 (SMOD) - LSC mode bit, used to double the
baud rate on the LSC.

PDMADO - Priority bit for DMA Channel O interrupt,
see IPN1.

PDMAI - Priority bit for DMA Channel 1 interrupt,
see IPNI1.

PGSRE - Priority bit for GSC Receive Error interrupt,
see IPN1.

PGSRY - Priority bit for GSC Receive Valid interrupt,
see IPN1.

PGSTE - Priority bit for GSC Transmit Error inter-
rupt, see IPN1.

PGSTV - Priority bit for GSC Transmit Valid inter-
rupt, see IPN1.

PLO - One of two bits that determines the Preamble
Length, see GMOD.

PL1 - One of two bits that determines the Preamble
Length, see GMOD.

PRBS - (OE4H) Pseudo-Random Binary Sequence, gen-
erates the pseudo-random number to be used in
CSMA/CD backoff algorithms.

PS - Priority bit for the LSC service interrupt, see IP.
PTO - Priority bit for Timer O interrupt, see IP.

PT]1 - Priority bit for Timer 1 interrupt, see IP.

PXO - Priority bit for External interrupt O, see IP.
PX1 - Priority bit for External interrupt 1, see IP.
RCABT - GSC Receiver Abort error bit, see RSTAT.
RDN - GSC Receiver Done bit, see RSTAT.

GREN - GSC Receiver Enable bit, see RSTAT.

RFNE - GSC Receive FIFO Not Empty bit, see
RSTAT.

RI - LSC Receive Interrupt bit, see SCON.

RFIFO - (F4H) RFIFO is a 3-byte FIFO that contains
the receive data from the GSC.

RSTAT (OE8H) - Receive Status Register
7 6 5 4 3 2 1 0

lovr]rcABT|AE|CRCE|RDN|RFNE|GREN|HABEN|

RSTAT.0 (HBAEN) - Hardware Based Acknowledge
Enable - If set, enables the hardware based acknowl-
edge feature.

RSTAT.1 (GREN) - Receiver Enable - When set, the
receiver is enabled to accept incoming frames. The user
must clear RFIFO with software before enabling the
receiver. RFIFO is cleared by reading the contents of
RFIFO until RFNE = 0. After each read of RFIFO, it
takes one machine cycle for the status of RFNE to be
updated. Setting GREN also clears RDN, CRCE, AE,
and RCABT. GREN is cleared by hardware at the end
of a reception or if any receive errors are detected. The
status of GREN has no effect on whether the receiver
detects a collision in CSMA/CD mode as the receiver
input circuitry always monitors the receive pin.

RSTAT.2 (RFNE) - Receive FIFO Not Empty - If set,
indicates that the receive FIFO contains data. The re-
ceive FIFO is a three byte buffer into which the receive
data is loaded. A CPU read of the FIFO retrieves the
oldest data and automatically updates the FIFO point-
ers. Setting GREN to a one will clear the receive FIFO.
The status of this flag is controlled by the GSC. This bit
is cleared if user software empties receive FIFO.

RSTAT.3 (RDN) - Receive Done - If set, indicates the
successful completion of a receiver operation. Will not
be set if a CRC, alignment, abort, or FIFO overrun
error occurred.

RSTAT.4 (CRCE) - CRC Error - If set, indicates that a
properly aligned frame was received with a mismatched
CRC.

RSTAT.5 (AE) - Alignment Error - In CSMA/CD
mode, AE is set if the receiver shift register (an internal
serial-to-parallel converter) is not full and the CRC is
bad when an EOF is detected. In CSMA/CD the EOF
is a line idle condition (see LNI) for two bit times. If
the CRC is correct while in CSMA/CD mode, AE is
not set and any mis-alignment is assumed to be caused
by dribble bits as the line went idle. In SDLC mode,
AE is set if a non-byte-aligned flag is received. CRCE
may also be set. The setting of this flag is controlled by
the GSC.
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RSTAT.6 (RCABT) - Receiver Collision/Abort Detect
- If set, indicates that a collision was detected after data
had been loaded into the receive FIFO in CSMA/CD
mode. In SDLC mode, RCABT indicates that 7 consec-
utive ones were detected prior to the end flag but after
data has been loaded into the receive FIFO. AE may
also be set if RCABT is set.

RSTAT.7 (OVR) - Overrun - If set, indicates that the
receive FIFO was full and new shift register data was
written into it. It is cleared by user software. AE
and/or CRCE may also be set if OVR is set.

SARHO (0A3H) - Source Address Register High O,
contains the high byte of the source address for DMA
Channel 0.

SARH1 (0B3H) - Source Address Register High 1,
contains the high byte of the source address for DMA
Channel 1.

SARLO (0A2H) - Source Address Register Low 0, con-
tains the low byte of the source address for DMA
Channel 0.

SARL1 (0B2H) - Source Address Register Low 1, con-
tains the low byte of the source address for DMA
Channel 1.

SAS - Source Address Space bit, see DCONO.

SBUF (099H) - Serial Buffer, both the receive and
transmit SFR location for the LSC.

SCON (098H)
7 6 5 4 3 2 1.0
| sMo [ sm1 | sm2 | Ren | TBs [ mBs | T | RI |

SCON.O (RI) - Receive Interrupt flag.

SCON.1 (TT) - Transmit Interrupt flag.

SCON.2 (RB8) - Receive Bit 8, contains the ninth bit
that was received in Modes 2 and 3 or the stop bit in
Mode 1 if SM20. Not used in Mode 0.

SCON.3 (TBS8) - Transmit Bit 8, the ninth bit to be
transmitted in Modes 2 and 3.

SCON.4 (REN) - Receiver Enable, enables reception
for the LSC.

SCON.5 (SM2) - Enables the multiprocessor communi-
cation feature in Modes 2 and 3 for the LSC.

SCON.6 (SM1) - LSC mode specifier.

SCON.7 (SM2) - LSC mode specifier.

SDLC - Stands for Synchronous Data Link Communi-
cation and is a protocol developed by IBM.

SLOTTM - (0B4H) Determines the length of the slot
time in CSMA/CD.

SP (081H) - Stack Pointer, an eight bit pointer register
used during a PUSH, POP, CALL, RET, or RETIL

TCDCNT - (0D4H) Contains the number of collisions
in the current frame if using probabilistic CSMA/CD
and contains the maximum number of slots in the de-
terministic mode.

TCDT - Transmit Collision Detect, see TSTAT.

TCON (088H)
7 6 5 4 3 2 1 0

[ TF1 | TR1 | TF0 | TRO | 1E1 | IT1 | IEO | 7O |

TCON.O0 (IT0) - Interrupt O mode control bit.
TCON.1 (IEO) - External interrupt O edge flag.
TCON.2 (IT1) - Interrupt 1 mode control bit.
TCON.3 (IE1) - External interrupt 1 edge flag.
TCON.4 (TRO) - Timer O run control bit.
CON.5 (TFO) - Timer O overflow flag.
TCON.6 (TR1) - Timer 1 run control bit.
TCON.7 (TF1) - Timer 1 overflow flag.

TDN - Transmit Done flag, see TSTAT.

TEN - Transmit Enable bit, see TSTAT.
TFNF - Transmit FIFO Not Full flag, see TSTAT.

TFIFO - (85H) TFIFO is a 3-byte FIFO that contains
the transmission data for the GSC.

THO (08CH) - Timer 0 High byte, contains the high
byte for timer/counter 0.
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TH1 (08DH) - Timer 1 High byte, contains the high
byte for timer/counter 1.

TI - Transmit Interrupt, see SCON.

TLO (08AH) - Timer 0 Low byte, contains the low byte
for timer/counter 0.

TL1 (08BH) - Timer 1 Low byte, contains the low byte
for timer/counter 1.

TM - Transfer Mode, see, DCONO.

TMOD (089H)
7 6 5 4 3 2 1 0

| GATE | ¢/T | M1 | Mo | GATE | /T [ M1 ] mo]

TMOD.0 (MO0) - Mode selector bit for Timer 0.
TMOD.1 (M1) - Mode selector bit for Timer 0.

TMOD.2 (C/T) - Timer/Counter selector bit for
Timer O.

TMOD.3 (GATE) - Gating Mode bit for Timer 0.
TMOD.4 (MO) - Mode selector bit for Timer 1.
TMOD.5 (M1) - Mode selector bit for Timer 1.

TMOD.6 (C/T) - Timer/Counter selector bit for
Timer 1.

TMOD.7 (GATE) - Gating Mode bit for Timer 1.

TSTAT (ODS8) - Transmit Status Register
7 6 5 4 3 2 1 0

|LNI[NOACK| UR| TcDT| TDN| TFNF| TEN | DMA|

TSTAT.0 (DMA) - DMA Select - If set, indicates that
DMA channels are used to service the GSC FIFO’s and
GSC interrupts occur on TDN and RDN, and also en-
ables UR to become set. If cleared, indicates that the
GSC is operating in it normal mode and interrupts oc-
cur on TFNE and RFNE.For more information on
DMA servicing please refer to the DMA section on
DMA serial demand mode (4.2.2.3).

TSTAT.1 (TEN) - Transmit Enable - When set causes
TDN, UR, TCDT, and NOACK flags to be reset and
the TFIFO cleared. The transmitter will clear TEN af-
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ter a successful transmission, a collision during the
data, CRC, or end flag. If cleared during a transmission
the GSC transmit pin goes to a steady state high level.
This is the method used to send an abort character in
SDLC. Also DEN is forced to a high level. The end of
transmission occurs whenever the TFIFO is emptied.

TSTAT.2 (TFNF) - Transmit FIFO not full - When
set, indicates that new data may be written into the
transmit FIFO. The transmit FIFO is a three byte buff-
er that loads the transmit shift register with data.

TSTAT.3 (TDN) - Transmit Done - When set, indi-
cates the successful completion of a frame transmission.
If HBAEN is set, TDN will not be set until the end of
the IFS following the transmitted message, so that the
acknowledge can be checked. If an acknowledge is ex-
pected and not received, TDN is not set. An acknowl-
edge is not expected following a broadcast or multi-cast
packet.

TSTAT.4 (TCDT) - Transmit Collision Detect - If set,
indicates that the transmitter halted due to a collision.
It is set if a collision occurs during the data or CRC or
if there are more than eight collisions.

TSTAT.5 (UR) - Underrun - If set, indicates that in
DMA mode the last bit was shifted out of the transmit
register and that the DMA byte count did not equal
zero. When an underrun occurs, the transmitter halts
without sending the CRC or the end flag.

TSTAT.6 (NOACK) - No Acknowledge - If set, indi-
cates that no acknowledge was received for the previous
frame. Will be set only if HBAEN is set and no ac-
knowledge is received prior to the end of the IFS.
NOACK is not set following a broadcast or a multi-
cast packet.

TSTAT.7 (LNI) - Line Idle - If set, indicates the re-
ceive line is idle. In SDLC protocol it is set if 15 consec-
utive ones are received. In CSMA/CD protocol, line
idle is set if GR X D remains high for approximately 1.6
bit times. LNI is cleared after a transition on GR XD.

TxC - External Clock input for GSC transmitter.
UR - Underrun flag, see TSTAT.

XRCLK - External GSC Receive Clock Enable bit, see
PCON.

XTCLK - External GSC Transmit Clock Enable bit,
see GMOD.
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