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Transmit Descriptor Format

Figure 15 shows the various bits of the transmit descrip-
tor word. Note: Bits 30 and 29 of the descriptor word
are fixed at 1 and 0 respectively. The other bits are de-
scribed in the following paragraphs.

More Frames in Queue (nontag mode only).
MORE (bit 31)

This bit is used to chain a group of frames for transmis-
sioninnontagmode. ltindicates that there is at least one
more frame in the chain following this frame. MORE,
when 0, indicates that this is the last frame in the chain.

Transmit Frame Byte Boundary. TXFBB1-0
(Bits 28~27)

TAG MODE. In tag mode the two TXFBB bits provide a
binary value that defines which of the four bytes of along
word contains the lastbyte in a transmit frame. Whether
the location of this boundary byte is counted starting
from the most-significant byte or from the least-signifi-
cant byte of the long word in which it is located, is de-
pendent uponthe state of the LSB bit in mode register 2.
As shown inthe following table, if LSB = 0 then the bytes
are counted starting from the long word’s most signifi-
cant byte (MSBYTE). If LSB = 1 then the bytes are
counted from the least significant byte (LSBYTE).

Case 1: LSB = 0 (in MDREG2, bit 11) Tag Mode

It TXFBB1-0 = 00 01 10 11
Then last byte ends at: Byte 1 Byte 2 Byte 3 Byte 4
(MSBYTE) (LSBYTE)

Case 2: LSB =1 (in MDREG2, bit 11) Tag Mode

If TXFBB1-0 = 11 10 01 00
Then last byte ends at: Byte 4 Byte 3 Byte 2 Byte 1
(MSBYTE) (LSBYTE)

NONTAG MODE. in nontag mode, the two TFXBB bits
define the location of the first byte of data in a transmit
frame. Note that this use of the TFXBB value in nontag
mode is the opposite of that used in tag mode (see fol-
lowing table).

Case 1: LSB =0 (in MDREG2, bit 11) Nontag Mode

If TXFBB1-0 = 00 01 10 11
Then first byte starts at: Byte 1 Byte 2 Byte 3 Byte 4
(MSBYTE) (LSBYTE)

Case 2: LSB =1 (in MDREGZ2, bit 11) Nontag Mode

If TXFBB1-0 = 11 10 01 00
Then first byte starts at: Byte 4 Byte 3 Byte 2 Byte 1
(MSBYTE) (LSBYTE)

Transmit Done. XDONE (Bit 26)

i the XDONE bit (bit 26) in a synchronous or asynchro-
nous frame’s transmit descriptor (Figure 15) is set,
FORMAC Plus, aftertransmitting the currentframe, pre-
vents further transmission from this queue until a new
token is captured.

In the case of synchronous transmission, the setting of
this bit indicates that this is the last frame transmitted
during this token opportunity. This feature can be used
to limit the maximum synchronous transmit time within
one token opportunity. Note: While the XDONE bit can
be similarly employed with asynchronéus queues, its
usage for this purpose is not recommended.
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FCS or No FCS (Frame Check Sequence). NFCS
(Bit 25)

If the no frame-check sequence (NFCS}) bit is set to 0,
then the FORMAC Plus appends a 32-bit calculated
CRC frame-check-sequence value (FCS) after the
transmitted frame’s information block. If the NFCS bit is
setto 1thenthe calculated CRC frame-check-sequence
value is omitted.

Transmit Abort. XMTABT (Bit 24)

If the XMTABT bit is set, it signals to the FORMAC Plus
that this frame should be aborted because of some error
during a transfer from system memory to buffer
memory. This will not affect transmission of subsequent
frames.

Bits 23-16 Reserved.
Bits 15-0: Not used in tag mode.

Length Count (in Bytes) of Next Frame. LNCNU
(Bits 15-8) and LNCLN (Bits 7-0). Nontag Mode
Only.

NON TAG MODE ONLY. The LNCNU and LNCNL
bytes supply the length count (in bytes) of the next trans-
mit frame. These two bytes are, respectively, the upper
and lower eight bits of a 16-bit length value.

Transmit Pointer Format (Nontag mode only)
Control Byte (Bits 31-24)

Figure 16 shows the fields within the 32-bit pointer word
of a nontag-mode buffer-memory frame. The first eight
bits of the pointer (bits 31-24) are a fixed pattern, set at
10100000 (AQH), that act as the pointer's control byte;
i.e. they uniquely identify it as a pointer.

Bits 23-16. Reserved.

Read Pointers. RPXU (Bits 15-8) and RPXL
(Bits 7-0)

The read pointers RPXU and RPXL are 8-bit values that
make up the upper and lower halves, respectively, of the
16-bit address for the descriptor of the next frame to be
transmitted in nontag mode.

Data Format of Receive Frames In Buffer
Memory

Introduction

TAG MODE. Figure 7 shows how receive frames are
queued in buffer memory intag mode. These frames are
stored contiguously (i.e. like a large FIFO). Which of the
four bytes of the first buffer-memory long word receives
the first byte of data to be stored is defined by the states
of the RXFBB1-0 bits of mode register 2 (see receive-
frame byte boundary underthe discussion of Mode Reg-
ister 2). Whether the least-significant byte or most-sig-

nificant byte of a buffer-memory long word is the starting
point from which this byte is counted is determined by
the state of the LSB bit in mode register 2 (MDREG2).
The status and length of the received frame is stored in
the long word that follows the long word containing the
last byte of the frame. The tag bitis at 0 for all datawords
and is setto 1 only for the frame-status word at the end
of the frame. In this mode of operation, the frame does-
n't have to be completely received before transfer to
system memory canbegin. Note thatbecause the status
word is at the end of the frame, it is not available to be
read until the complete frame has been read out of
buffer memory.

NONTAG MODE. Figure 10 shows how receive rrames
are queued in the buffer memory in nontag mode. The
frames are stored in buffer memory in the same manner
as in tag mode. The status and length of the last re-
ceived frame is stored in the long word immediately pre-
ceding the frame. The [ong word following this frame is
always loaded with 0’s. When the next frame has been
completely received, the status and length of the frame
is written back into this location, thus overwriting the 0's
that were there. When the status is written, bit 31 of the
long word now becomes a 1 to indicate a complete
frame in buffer memory. Hence, in this mode, the frame
has to be fully written before it can be read out.

For both the tag- and nontag modes parity is provided
for each byte in buffer memory.

Note: Except as otherwise specified, the following dis-
cussion of the receive frame-status word applies to both
tag- and nontag modes.

Format of Receive Status Word

The 32-bit status and length word is shown in Figure 17.
The individual bits are described in the following
paragraphs.

Memory Status Valid. MSVALID (Bit 31)

This bitis always a 1. Its presence in bit 31 indicates the
end of acomplete receive frame. in nontag mode this bit

also overwrites the 0 in bit 31 that indicates the end of a
queue.

Memory Status for Receive Abort. MSRABT
(Bit 30)

The setting of this bit indicates that the frame was
abonted during reception.

Bit 29: Reserved

Status Source Routing. SSRCRTG (Bit 28)

This bitis set if the source address (SA) of the frame has

the MSB set. This feature is useful for source-routing
bridges.
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31

16 15

STATUS WORD

RECEIVED-FRAME LENGTH

ERFBBO

ERFBB1
RESERVED

RESERVED

SFRMTYO

SFRMTY1

SFRMTY2

SADRRG

SFRMERR

SEACO

SEAC1

SEAC2

SSRCRTG

RESERVED

MSRABT

MSVALID

Figure 17. Receive Frame Status Word

14977-020A
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Status of the EAC Indicators received. SEAC2-0
(Bits 27-25)

These three bits indicate the set/reset state of the three
frame-status (FS) fields when received from the ring.
The states of these bits provide the following
information:

SEAC2: State of the frame error E-indicator.

SEAC1: State of the address match A-indicator.

SEACO: State of the frame copied C-indicator.
The meanings of these states are given in Table 6.

T-75-49

Table 6. Summary of the States of the EAC Indicators (SEAC2-0).

SEAC2 SEAC1 SEACO
State State State
(E Indicator) | (A Indicator) | (C Indicator) Meaning
0 - - E received as R symbol.
1 - - E received as non-R symbol.
- 0 0 A and C received as R symbols.
- 0 1 A received as R, and C received as S; or error in A and/or
C symbols.
- 1 0 A received as S, and C received as R.
- 1 A and C received as S.
Legend:

R = Reset-status indicator
S = Set-status indicator

Status Frame Error. SFRMERR (Bit 24)

This bit is set if the frame received is not a valid frame
(see FDDI MAC standards for definition of a valid frame)
and the E indicator is received as non-R.

Status Internal Address Recognized. SADRRG
(Bit 23)

This bitis set if the received frame's destination address
(DA) matches any of the criteria that define this station’s
own 16-bit or 48-bit address (i.e. MA). Physical address,
broadcast, and muiticast frames set this bit when they

are accepted. This bit is not set if an externai address
match is used to accept the frame (using the XDAMAT
pin).

Status Frame Type. SFRMTY2-0 (Bits 22-20)

The states of these three bits indicate the various types
of frames currently being stored in buffer memory.
These states are decoded from the frame-control (FC)
field of the received frame. Their meanings are given in
Table 7.

o
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Table 7. Summary of the Status Frame Type (SFRMTY2-0).

SFRMTY2 SFRMTY1
(Frame-class bit) (Frame-type bit)
0 = asynchronous
1 = synchronous

SFRMTYO
(Frame-type bit)

Frame Type
(per FDDI)

The following apply to received asynchronous frames.

0

Void/SMT

0

LLC

0

Implementor

0

Reserved

The following apply to received synchronous

frames.

MAC

LLC

Implementor

0
1
0
1

Reserved

End of Received Frame Byte Boundary.
ERFBB1-0 (bits 17—16)

The two ERFBB bits provide a binary value that defines
which of the four bytes of a long word contains the last
byte in a receive frame. Whether the location of this
boundary byte is counted starting from the most signifi-
cant byte or from the least significant byte of the long

word in which it is located, is dependent upon the state
of the LSB bitin mode register 2 (bit 11). As showninthe
following table, if LSB = 0 then the bytes are counted
starting from the long word’s most significant byte
(MSBYTE). If LSB = 1 then the bytes are counted from
the least significant byte (LSBYTE).

Case 1: LSB = 0 (in MDREG2, bit 11)

If ERFBB1-0 = 00

11

Then last byte ends at: Byte 1
(MSBYTE)

Byte 4
(LSBYTE)

Case 2: LSB = 1 (in MDREG2, bit 11)

If ERFBB1-0 = 11

00

Then last byte ends at: Byte 4
(MSBYTE)

Byte 1
(LSBYTE)

Received-Frame Length. (Bits 15-0)

The length of the frame received into the buffer memory
(inbytes) includes the FC, DA, SA, INFO and FCS fields
(if received into buffer memory). The length of an
aborted frame is ignored.

Am79
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The components of an FDDI frame are described in the 5. SA: Source Address -
FDDI Token Ring MAC Layer Protocol Standard. Basi- 6. INFO: Information Field
9ally, frames arg composed of nine fields, in the follow- 7. FGS: Frame Check Sequence (CRC)
ing order (see Figure 18): e
8. ED: End Delimiter
1. IDLE: Frame Preamble
. 9. FS: Frame Status
2. 8D: Start Delimiter
3. FC: Frame Control Field
£
)
PA SD FC DA SA INFO FCS ED FS
£
)]
PA -~ Frame Preamble. ldle Symbols (16 or more symbols)
SD - Start Delimiter: J symbol followed by K symbol (2 symbols)
FC - Frame Control Field ( 2 symbols)
DA - Destination Address (4 or 16 symbols)
SA - Source Address (4 or 16 symbols)
INFO —  Information Field
FCS - Frame Check Sequence (8 symbols)
ED - End Delimiter: T symbol (1 symbol)
FS - Frame Status. Three symbols, made up of:
E — Frame-Error Indicator (Set/Reset) 14977-021A

A — Address-Recognized Indicator (Set/Reset)

C - Frame-Copied Indicator (Set/Reset)

Figure 18. FDDI Frame Format

TRANSMIT. For transmitted frames, FORMAC Plus
precedes the transmission with the required IDLE and
SD symbols. FORMAC Plus expects FC, DA, SA and
INFO to be stored in the transmit buffer. If the NFCS
control bit (in the transmit descriptor) is cleared, the
FORMAC Plus appends the CRC result after the last
byte stored in memory is presented to the ring. FOR-

MAC Plus appends to the frame the end delimiter (ED)
and frame status (FS) indicators.

RECEIVE. On receive, FORMAC Plus strips IDLE and
SD before storing the frame. If programmed to buffer
FCS, thenthe 4-byte FCS field is stored at the end of the
INFO field. The first three FS set/reset indicators are
stored as bits in the received frame-status field.

Am79C830
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CONFIGURATION-STRAPPING OF
FORMAC Plus PINS

NP INTERFACE MODE. FORMAC Plus has only a sin-
gle pinthat requires strapping. This is the NPMODE line.
When this pin is strapped HIGH, NP interface operation
is synchronous to BCLK. Ifthe NPMODE pinls strapped
LOW, NP interface operation is asynchronous.

PROGRAMMING THE FORMAC Plus

Table of Programmable Resources

The programming of the registers in the following table
is a two-step process:

1. Aregister is accessed by placing its hex address on
the NPADDRS-0 bus.

2. The data contained in the register is read or loaded
from the NP15-0 data bus. Reading or writing is de-
termined by the state of the R/W line. Certain regis-
ters can be accessed only during initialization mode.

USER-PROGRAMMABLE REGISTERS. The address
on the NPADDR6-0 bus selects the proper programma-
ble register for a read or write operation. The reading or
writing of each register is controlled by the state of the
R/W line. The data is either read onto (R = 1), or loaded
from (W = 0) the 16-bit data bus (NP15-0). The following

‘table lists the mnemonics of each programmable regis-

ter; the required state of the R/W line for each load or
read operation; the required NP addresses of these reg-
isters for theirread and load operations; and a brief func-
tional description of each register. The paragraphs fol-
lowing this table contain a detailed description of each of
the bits in these user-programmable registers.

COMMAND REGISTERS. A write to command-register
1 {location 00H) and command-register 2 (location 01H)
executes the instructions defined by the data on the
NP15-0 bus. These instructions are used to force the
FORMAC Plus into various operational states.

Am79C830
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Register 1=Read NPADDRG6-0
Mnemonic 0=Write (Hex) Description
CMDREGH1 0 00H Load the command-register 1 instruction.
CMDREG2 0 01H Load the command-register 2 instruction.
ST1U 1 00H Read upper 16-bits of status register 1 (Read only).
ST1iL 1 01H Read lower 16-bits of status register 1 (Read only).
ST2U 1 02H Read upper 16-bits of status register 2 (Read only).
ST2L 1 03H Read lower 16-bits of status register 2 (Read only).
IMSK1U 0 04H Load upper 16-bits of IMSK register 1
IMSK1U 1 04H Read upper 16-bits of IMSK register 1
IMSK1L 0 05H Load lower 16-bits of IMSK register 1.
IMSK1L 1 05H Read lower 16-bits of IMSK register 1.
IMSK2U 0 06H Load upper 16-bits of IMSK register 2.
IMSK2U 1 06H Read upper 16-bits of IMSK register 2.
IMSK2L 0 07H Load lower 16-bits of IMSK register 2.
IMSK2L 1 07H Read lower 16-bits of IMSK register 2.
SAID 0 08H Load short address — individual.
SAID 1 08H Read short address — individual.
LAIM 0 09H Load long address, individual (MSW of LAID).
LAIM 1 09H Read long address, individual (MSW of LAID).
LAIC 0 0AH Load long address, individual (middle: LAID).
LAIC 1 0AH Read long address, individual (middle: LAID).
LAIL 0 0BH Load long address, individual (LSW of LAID).
LAIL 1 0BH Read long address, individual (LSW of LAID).
SAGP 0 0CH Load short address — group.
SAGP 1 O0CH Read short address — group.
LAGM 0 0DH Load long address, group (MSW of LAGP).
LAGM 1 ODH Read long address, group (MSW of LAGP).
LAGC 0 0EH Load long address, group (middle: LAGP).
LAGC 1 0EH Read long address, group (middle: LAGP).
LAGL 0 OFH Load long address, group (LSW of LAGP).
LAGL 1 OFH Read long address, group (LSW of LAGP).
MDREG1 0 10H Load the 16-bit mode register 1.
MDREG1 1 10H Read the 16-bit mode register 1.
STMCHN 1 11H Read the state-machine register (Read only).
MIR1 1 12H Read upper 16-bits of 32-bit MAC Information register
(MIR) value (Read only).
MIRO 1 13H Read lower 16-bits of 32-bit MAC Information register
(MIR) value (Read only).

Am79C830
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FORMAC Plus PROGRAMMABLE REGISTERS (Continued) T-75-49

RW
Register 1=Read NPADDRG6-0
Mnemonic 0=Write (Hex) Description

TMAX 0 14H Load the 16-bit TMAX register.
TMAX 14H Read the 16-bit TMAX register.
TVX 15H Load the 8-bit TVX register with NP7-0.

TVX 15H Read default 8-bit TVX register vaiue on NP7-0 and the
TVX timer up-counter value on NP15-8.

16H Load upper 16-bits of the TRT timer (diagnostics only).
16H Read the upper 16-bits of the TRT timer.

17H Load upper 16-bits of the THT timer (diagnostics only).
17H Read the upper 16-bits of the THT timer.

18H Read the upper 16-bits of the TNEG (TTRT value) register.

19H Read the lower 5-bits of TNEG, TRT, and THT timers.
Bits 14—10 are the lower 5-bits of TNEG; bits 9-5 are the
lower TRT bits; and bits 4-0 are the lower THT bits.

Bit 15 is the late count.

Note: The TNEG and TMRS registers are read-only.

Load the 16-bit TREQO register with the station's LSW of
requested TRT.

Read the TREQO register.

Load the 16-bit TREQ1 register with the station’s MSW of
requested.TRT (only the lower five bits are valid).

Read the TREQ1 register.
Load the 16-bit priority register for asynchronous queue 0.

Read the 16-bit priority register for asynchronous queue 0.

Load the 16-bit priority register for asynchronous queue 1.

Read the 16-bit priority register for asynchronous queue 1.

Load the 16-bit priority register for asynchronous queue 2.

Read the 16-bit priority register for asynchronous queue 2.
Load 16-bits of the TSYNC register.
Read 16-bits of the TSYNC register.

|l ool |lo|a|O[a
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RW
Register 1=Read NPADDR6-0
Mnemonic 0=Wrtite (Hex) Description
Note:
The following instructions relate to the loading and reading of buffer-memory-management registers.
MDREG2 0 20H Load the 16-bit mode register 2.
MDREG2 1 20H - Read the 16-bit mode register 2.
FRMTHR 0 21H L.oad the frame threshold register.
FRMTHR 1 21H Read the frame threshold register.
EACB 0 22H Load end address. of claim/beacon area.
EACB 1 22H Read end address. of claim/beacon area.
EARV 0 23H Load end address of receive queue.
EARV 1 23H Read end address of receive queue.
EAS 0 24H Load end address of synchronous queue.
EAS 1 24H Read end address of synchronous queue.
EAAQ 0 25H Load end address of asynchronous queue 0.
EAAQ 1 25H Read end address of asynchronous queue 0.
EAA1 0 26H Load end address of asynchronous queue 1.
EAA1 1 26H Read end address of asynchronous queue 1.
EAA2 0 27H Load end address of asynchronous queue 2.
EAA2 1 27H Read end address of asynchronous queue 2.
SACL 0 28H Load the start address of claim frame.
SACL 1 28H Read the start address of claim frame.
SABC 0 29H Load the start address of beacon frame.
SABC 1 29H Read the start address of beacon frame.
WPXSF 0 2AH Load the write pointer for special frames.
WPXSF 1 2AH Read the write pointer for special frames.
RPXSF 0 2BH - Load the read pointer for special frames.
RPXSF 1 2BH Read the read pointer for special frames.
2CH ———UNUSED
RPR 0 2DH Load the read pointer for receive queue.
RPR 1 2DH Read the read pointer for receive queus.
WPR 0 2EH Load the write pointer for receive queue.
WPR 1 - 2EH Read the write pointer for réceive queue.
SWPR 0 2FH Load the shadow write pointer for the receive queue.
SWPR 1 2FH Read the shadow write pointer for the receive queue.
WPXS 0 30H Load write pointer for synchronous queue.
WPXS 1 30H Read write pointer for synchronous queue.
WPXAQ 0 31H Load write pointer for asynchronous queue 0.
WPXAO 1 31H Read write pointer for asynchronous queue 0.
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FORMAC Plus PROGRAMMABLE REGISTERS (Continued)

RW
Register 1=Read NPADDRG6-0
Mnemonic 0=Write (Hex) Desctription

WPXA1 0 32H Load write pointer for asynchronous queye 1.
WPXA1 1
WPXA2 0
WPXA2 1
SWPXS 0 34H Load shadow write pointer for sync queue.
1
0

32H Read write pointer for asynchronous queue 1.
33H Load write pointer for asynchronous queue 2.

33H Read write pointer for asynchronous queue 2.

SWPXS
SWPXA0

34H Read shadow write pointer for sync queue.

35H Load the shadow write pointer for
the asynchronous queue 0.

SWPXA0 35H Read the shadow write pointer for the
asynchronous queue 0.

SWPXA1 36H Load the shadow write pointer for the
asynchronous queue 1.

SWPXA1 36H Read the shadow write pointer for the
asynchronous queue 1.

SWPXA2 37H Load the shadow write pointer for the
asynchronous queus 2.

SWPXA2 37H Read the shadow write pointer for the
asynchronous queue 2.

RPXS 38H Load read pointer for synchronous. queue.
RPXS 38H Read read pointer for synchronous. queue.

RPXAQ _ 39H Load read pointer for asynchronous queue 0.

RPXAOQ 39H Read read pointer for asynchronous queue 0.

RPXA1 3AH Load read pointer for asynchronous queue 1.

RPXA1 3AH Read read pointer for asynchronous queue 1.
RPXA2 3BH Load read pointer for asynchronous queue 2.
RPXA2 3BH Read read pointer for asynchronous queue 2.

MARR 3CH Load the memory read address register with the
16-bit address for NP access of the buffer memory.

MARR 3CH Read the 16-bit address from the MARR.

MARW 0 3DH Load the memory write address register with the 16-bit
address for NP access of the buffer memory.

MARW 1 3DH Read the 16-bit address from the MARW.

MDRU 3EH Load upper 16-bits of the memory data register with the
data to be written into the buffer memory location
addressed by the MARW.

Read upper 16-bits of MDR. They hold the contents of the
upper 16 bits of the buffer memory location pointed to by
the MARR.
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RW
Register 1=Read NPADDRG6-0
Mnemonic 0=Write (Hex) Description

MDRL 0 3FH Load lower 16-bits of memory data register with the data
to be written into the buffer memory location addressed by
the MARW.

MDRL 1 3FH Read lower 16-bits of MDR. They hold the contents of the

lower 16 bits of the buffer memory location pointed to by
the MARR.

Note: The following instructions relate to MAC counters and timers.

FCNTR 0 41H Load the 16-bit frame counter.
FCNTR 1 41H Read the contents of frame counter.
LCNTR 0 42H Load the 16-bit lost conter.
LCNTR 1 42H Read the contents of lost counter.
ECNTR 0 43H Load the 16-bit error counter.
ECNTR 1 43H Read the contents of error counter.
TMSYNC 0 40H Load upper 16 bits of TMSYNC timer from TSYNC register.
TMSYNC 1 40H Read upper 16 bits of TMSYNC timer.
Legend:

Read command from NP: Asserted when R/W = 1.

Write (i.e. load) command from NP: Asserted when R/W = 0.

Programming the Mode Registers

The following paragraphs describe the operation and
functioning of the bits in MDREG1 and MDREG2.

Mode Register 1 (MDREG1)

Mode Register 1 is used to program FORMAC Plus op-
erational parameters. See Figure 19. All bits, with the
exception of SELRA (bit 7 in discussion below), are re-
set to zero on the reset instruction given through com-

Single-Frame Receive Mode. SNGLFRM (bit 15)

This mode is applicable only to tag mode. SNGLFRM,
set high, allows the RDATA pin to go high on command
from NP if the conditions for asserting RDATA are satis-
fied. This mode enables the user to examine frames and
then dynamically assign bufters for the transfer out of
buffer memory using the host interface. See discussion
of loading and unloading single frames in tag mode, un-
der Buffer Memory Operation. SNGLFRM, set low, en-

mand register 1. The following paragraphs define the ables multi-frame receive mode.

bits in MDREGH1.
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LSB

RESERVED

HOLD/XMTINH
FULL/HALF

LOCKTX
EXGPAO

EXGPA1
DISCRY
SELRA

ADDETO

ADDET1

ADDET2

SELSA

MMODEO

MMODE1

MMODE2

SNGLFRM

14977-022A

Figure 19. Mode Register 1 (MDREG1)

FORMAC Plus Operational Mode. MMODE2-0
(bits 14, 13, and 12)

The three MMODE bits control the operational mode of
the FORMAC Plus. The meanings of these bit states are
shown in Table 8.

Table 8. Bit assighments of the FORMAC Plus Operational Mode (MMODE2-0).

MMODE2 MMODET1 MMODEQ Description

0 0 0 INITIALIZE
MEMORY ACTIVE
ON-LINE SPECIAL
ON-LINE
INTEBNAL LOOPBACK
RESERVED
RESERVED
EXTERNAL LOOPBACK
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INITIALIZE. Initialize is the reset mode ofthe FORMAC
Plus. in this mode, the FORMAC Plus transmit and re-
ceive state machines are held in the TO and RO states.
Initialize mode is used to read and write FORMAC Plus
internal registers. The address registers and TREQ reg-
ister can only be written during the initialization mode.
To ensure proper timer values before and during opera-
tion, default values for TVX and TMAX should only be
written during initialization mode. When the MMODE
bits are reprogrammed to exit the initialize mode, the
timers TVX and TRT are loaded with their default val-
ues. Note: If the address registers and TREQ register
are written during normal operation, the contents do not
get updated.

MEMORY ACTIVE. After the internal registers have
been initialized while in INITIALIZE mode, MEMORY
ACTIVE mode is entered for the downloading of special
frames (claim/beacon) into the special-frame area. No
frames are received nor canthe FORMAGC Plus transmit
while in MEMORY ACTIVE mode. After the special
frames have been downloaded, FORMAC Plus may en-
terthe ON-LINE state. This mode could be usedto rede-
fine the buffer memory management registers.

ON-LINE SPECIAL. This mode is same as ON-LINE
MODE except that the A and C indicators are not set on
receiving an external destination address match and
valid copy.

ON-LINE MODE. ON-LINE MODE places the FOR-
MAC Plus inthe FDDI operational mode. The chip is en-
abled to receive and process data received from the se-
lected RA or RB bus as per the FDDI protocol. On-Line

Table 9. Bit assighments of the Address Detect (ADDET2-0)

operation is discussed in detail under FORMAC Plus
Operational Modes ’

INTERNAL LOOPBACK. This setting places the FOR-
MAC Plus in internal loopback mode. in this mode, the
internal transmit bus is connected to the internal receive
path. RA or RB bus inputs are ignored. The first four
bytes of the information field (immediately following the
SA field) of the frames transmitted during loopback will
also be stored in the MIR. The NP can read these bytes
to verify operation without having to read the frame
stored in buffer memory.

EXTERNAL LOOPBACK. This setting places the FOR-
MAC Plus in external loopback mode. This mode is simi-
lar to internal loopback except the loopback path is as-
sumed to be connected outside of the chip boundary.
The first four bytes of the information field following the
SA field of the frames transmitted during loopback will
be stored in the MIR. The NP can read these bytes to
verify operation.

Select Short Address. SELSA (bit 11)

This mode bit is used by FORMAC Plus in the token
claiming process. This bit should be set to 1 if the ad-
dresses transmitted in the station's claim frames are
16-bits long (i.e. 48-bit addressing is not used). Other-
wise, SELSA is reset.

Address Detect. ADDET2-0 (bits 10, 9, and 8)
The ADDET bits select the conditions which inhibit the

flushing of a frame during frame reception and disable
receive function. These bits are decoded in Table 9.

ADDET2 ADDET1 ADDETO DESCRIPTION

0 0 0 Receive Frames with DA = MA.

0 0 1 Receive frames with DA = MA or SA = MA.

0 1 0 Receive non-NSA frames with DA = MA and SA = MA;
or receive NSA frames with A=Reset and DA = MA.

0 1 1 Receive non-NSA Frames with DA = MA; or receive NSA
frames with A = Reset and DA = MA.

1 0 Disable receive (DISRCV) function.

1 0 1 Reserved.

1 1 0 Limited-Promiscuous mode. Receive all frames except
null beacon frames; claim frames; and frames with
SA = MA and DA = MA.

1 1 1 Promiscuous mode. Receive all frames including claim
frames and void frames. Void frames are not received in
any mode except the promiscuous mode.
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The following paragraphs describe the various states of
the ADDET2-0 bits shown in the previous table:

1. ADDET2-0 = 000: FORMAC Plus flushes the re-
ceived frame when the destination address of the
frame does not match the corresponding station ad-
dress in the FORMAC Plus, and the XDAMAT input
is not asserted (see XDAMAT timing diagram, Figure
34). Broadcast frames are treated as address
matches and are always accepted. DA equals MA
when DA matches either (1) the long or short individ-
ual address, or (2) the long or short group address.

2. ADDET2-0 = 001: Inthis mode, in addition to inhibit-
ing the flushing of frames whose DA = MA, FORMAC
Plus does not flush the frames it transmitted.

3. ADDET2-0 = 010: FORMAC Plus receives the non-
NSA frames that are addressed to this station but not
transmitted by this station, as well as NSA frames
addressed to this station with their A indicator reset.

4. ADDET2-0 = 011: in this mode FORMAC Plus re-
ceives the non-NSA frames that are addressed to
this station, as well as NSA frames addressed to this
station with their A indicator reset.

5. ADDET2-0 = 100:; The ADDET bits 2-0 in the state
100 produces the disable-receive (DISRCV) condi-
tion. In this state, FORMAC Plus does not receive
frames from the network. The C indicators associ-
ated with address-recognized valid frames are re-
peated without modification when the receiver is dis-
abled. if DISRCYV is set when the FORMAC Plus is
receiving a frame, the frame is aborted. No frame will
be received until DISRCV is cleared.

6. ADDETZ2-0 = 110: This is the “limited-promiscuous”
mode. In this mode, all frames, regardless of desti-
nation-address match (either internal or external),

are received and not flushed, except for null beacon
frames, claim frames and frames that are transmit-
ted from this station but addressed to other stations.

7. ADDET2-0 = 111: This is the “promiscuous” mode.
Inthis mode, allframes regardiess of destination-ad-
dress match (eitherinternal or external) are received
and not flushed, including claim frames and void
frames. This is the only mode in which void frames
can be received. Note: In this mode the ‘Strip FCS’

* feature should not be used for receiving a frame.

IMPORTANT. The XSAMAT and/or XDAMAT signals
must be activated as shown in their timing diagram, Fig-
ure 34, if the external address-match criterion is to be
used to prevent flushing. See the discussion of Special
Functions under FORMAC Plus Operational Modes for

more details about XSAMAT and XDAMAT timina. |
T-75-49

Select RA Bus or RB Bus. SELRA (bit 7)

SELRA controls the mux input to the FORMAGC Plus at
its interface with the PHY sublayer (per FDDI). A1 inthis
bit position selects the RA bus as the active FORMAC
Plus media input. A 0 selects the RB bus as the active
input. SELRA retains its state after a FORMAC Pius
hardware and software reset.

Disable Carry. DISCRY (bit 6)

The DISCRY bit, when set, permits testing of the opera-
tion of certain internal FORMAG Plus timers by dividing
each one into independent counters of four or five bits in
length. These individual small counters are then tested.
By dividing them up, their full-count period during tests
does nhot take up an undue length of time. The DISCRY
bit must always be cleared in order to permit normal
FORMAC Plus operation. Setting this bit breaks the
TRT, THT, TVX, and TMSYNC timers into the segments
shown in Table 10.
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Table 10. Summary of the Disable Carry, (DISCRY) Bit Operation on FORMAC Plus Timers.

Normal Size No. and Size of
Counter with Counter Segments
Mnemonic DISCRY Low with DISCRY High Bits Used For Each Segment

TRT 21 bits 1 segment: 5 bits 20 through 16.
4 segments: 4 bits each 15 thru 12; 11 thru 8;
7 thru 4; and 3 thru 0.
TVX 8 bits 2 segments: 4 bits each 7 thru 4; and 3 thru 0.

THT 21 bits 1 segment: 5 bits 20 through 16.
4 segments: 4 bits each 15 thru 12; 11 thru 8;
7 thru 4; and 3 thru 0.

TMSYNC 21 bits 1 segment: 5 bits 20 through 16.
4 segments: 4 bits each 15 thru 12; 11 thru 8;
7 thru 4; and 3 thru 0.

Notes:

1. In this mode, the independent timer segments clock each BCLK cycle.
2. With DISCRY set, all counter segments count continuously; i.e. they wrap around.

3. DISCRY, when set, overrides any hold function on the timers.

Extended Group Addressing. EXGPA1-0
(blts 5-4)

These bits allow the reception of multicast frames based
on the partial-address filtering shown in Table 11.

Table 11. Summary of the Extended Group Addressing (EXGPA1-0)
Bits Assighments for Partial Address Filtering.

EXGPAT1 EXGPAQ Partial-Address Filtering Mode
0 0 Frames with my group address accepted.
0 1 Soft Filtering. Accepts all frames with group address bit set.
1 0 Only upper 24 bits of group address register must match for multicast.
1 1 Only upper 16 bits of group address register must match for multicast.
Note:

" Broadcast frames are received under all values of EXGPA1-0.

Lock Transmit Asynchronous Queues. LOCKTX
(bit 3)

This bit, when low, allows all the asynchronous queues
fortransmissionto be transparently transmitted afterthe
completion of a ring-recovery operation. This bit, when
high, forces the asynchronous transmit queues to be-
come locked on a transition of SRNGOP, and to remain
locked until the unlock command is issued. It is to be
noted that the synchronous-frame queue is always
locked on a transition of SRNGOP and remains locked
until the unlock command is issued.

Full/Half Duplex. FULL/HALF (bit 2)

The full/half bit selects between full-duplex and half-du-
plex operation. This bit, when low, forces half-duplex op-

eration. When high, it enables full duplex mode. In half-
duplex mode, no received frames are buffered to mem-
ory during transmission. In full-duplex mode, depending
on the state of the ADDET2-0 bits, the frames received
onthe RA or RB bus are buffered into memory evendur-
ing transmission. This includes performing a CRC check
on received frames during transmission.

Hold/Transmit Ihhibit. HOLD/XMTINH (bit 1)

The FORMAC Plus HOLD/XMTINH pin can be pro-
grammed to perform either of two functions: it can pro-
vide a suspend/resume function forthe chip (i.e. HOLD);
or it can provide an unconditional transmit-inhibit func-
tion (i.e. XMTINH). Which of these two functions is se-
lected depends upon the state of the HOLD/XMTINH bit.
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When this bit is set high, the HOLD/XMTINH pin is se-
lected for the transmit-inhibit function (XMTINH). When

PRELIMINARY

tions of the HOLD/XMTINH pin and HOLD/XMTINH bit
are described in Table 12,

this bit is low, the HOLD function is selected. The func- T-75-49
Table 12. Summary of HOLD/XMTINH (bit 1) and HOLD/XMTINH Pin Functions.
HOLD/XMTINH (bit 1) HOLD/XMTINH Pin Function

0 "0 Normal FDD! operation.

0 1 FORMAC Plus operation is suspended. All timers
and state machines are frozen.

1 0 Normal FDD! operation.

1 1 All transmission inhibited but timers and state machines
operate normally.

Mode Register 2 (MDREG2)

Mode register 2 is used to program buffer-memory inter-
face operational parameters. See Figure 20. All bits are
reset to zero on a reset instruction or when RST is as-
sertedlow. The following paragraphs describe the bits in
MDREG2.

Buffer-Memory Mode. BMMODE (bit 15)

This bit defines whether data in buffer memory is to be
stored in accordance with the tag mode format or the
nontag mode format. When BMMODE = 1, tag mode is
selected. When BMMODE = 0, nontag mode is se-
lected. In tag mode (i.e. when BMMODE = 1) each
frame consists of a group of long words of data followed
by a status word identified by atag bit. The nontag mode
supports link-lists (as supported by the previous genera-
tion of FORMAC) for transmit frames. Receive frames
are always stored in buffer memory in a FIFO mode.

Strip Frame Check Sequence (FCS). STRPFCS
(bit 14)

When this bit is set high, FORMAGC Plus strips the fout-
hyte FCS field of the received frame (i.e. containing the
32-bit CRC value). When this bit is set low, FORMAC
Plus includes the four-byte FCS field in the received
frame in buffer memory. Note: This bit should not be set
when receiving error frames, i.e. when RCVERR =1,

Check Parity. CHKPAR (bit 13)
If CHKPAR is set high, the parity of the 32-bit buffer-

memory BD-bus data is checked against the BDP-bus
value by the -FORMAC Plus during buffer-memory

reads, and the parity of the BD-bus is generated and
written on the BDP-bus during buffer-memory writes.

Any parity error during buffer-memory read operation
while transmitting frames is flagged by the parity bits
SPCEPD(S, A0, A1, and A2) in status register 1.

It CHKPAR is low, then parity is neither generated nor
checked at the buffer memory interface. When
CHKPAR is low:

1) The BDP bus is ignored during memory reads.

2) 1 SYMCTL and CHKPAR are both low, the BDP bus
is forced to all-low during memory writes.

3) If SYMCTL is high and CHKPAR is low, then the
BDP-bus is forced to ali-high during memory writes.

Refer to the discussion of SXMTABT (status transmit
abort), bit 15 of status register 1, for actions taken if par-
ity/coding errors are detected in the transmit-queue data
for both the tag- and nontag modes.

Parity Type. PARITY (bit 12)

Whenthisbitis set high, even-parity is selected. Parity is
computed on a byte basis in both the nontag mode and
the tag mode.

Least Significant Byte. LSB (bit 11)

LSB high indicates that the least significant byte in a
long word is transmitted/received first. The most signifi-
cant byle is transmiited/received first when LSB is set
low. The order of bits in a byte is not changed by the
state of the LSB bit. This bit applies to frame data only
and does not affect pointers, descriptors, or status
words.
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Recelve Frame Byte Boundary. RXFBB1-0
(bits 10-9)

These bits indicate in which of the four bytes of a buffer—
memory long word the loading of the received frame
should begin. This is shown in the following table. Since
frames can have any length, the frame may end on any

T-75-49 aAmMD 1‘.1

boundary. The next frame is again loaded at the byte
boundary indicated by RXFBB1-0. If these bifs are

changed during reception the results are undefined. As
shown in the following table, the state of the LSB bit con-
trols the order in which the bytes are stored inthe buffer-
memory long words.

Case 1: LSB = 0 (in MDREG2, bit 11)

If RXFBB1-0 = 00

01

10

11

Then first byte starts at: Byte 1
(MSBYTE)

Byte 2

Byte 3

Byte 4
(LSBYTE)

Case 2: LSB =1 (in MDREG2, bit 11)

If RXFBB1-0 = 11

10

01

00

Then first byte starts at: Byte 4
(MSBYTE)

Byte 3

Byte 2

Byte 1
(LSBYTE)

MSB | 15 14 | 13 12 | 11 10 9

2 1 0 |LSB

AFULLO
AFULLA
AFULL2
AFULL3

RCVERR

SYMCTL

SYNPRQ

ENNPRQ

ENHSRQ

BXFBBO

RXFBB1

LSB

PARITY

CHKPAR

STRPFCS

BMMODE

Figure 20. Mode Register 2 (MDREG2)
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Enable Host Requests. ENHSRQ (bit 8)

When the FORMAC Plus is reset, this bit is reset, caus-
ing host requests to be ignored. When the ENHSRQ bit
is set, host DMA requests are then detected and serv-
iced by FORMAC Plus. Resetting ENHSRQ to a low
does not affect an already acknowledged request but
does disregard any pending host request, By its ability to
regulate the flow of host requests, this bit can be used to
control the bus-bandwidth allowed to host read/write op-
erations by the NP.

Enable NP DMA Requests. ENNPRQ (bit 7)

On a FORMAC Plus reset, this bit is reset and disables
NP DMA requests. When set, it enables this request. NP
DMA requests use the NPMEMREQ and NPMEMACK
signals for control of address and data buses.

Synchronous NP DMA Recuests. SYNPRQ (bit 6)

When this bit is set, FORMAC Plus assumes that NP
DMA requests are synchronous to BMCLK and that they
satisfy setup and hold timing requirements. When
SYNPRQ s reset to zero, FORMAC Plus assumes that
NP DMA requests are asynchronous, and synchronizes
the request within the chip. On a general FORMAC Plus
reset SYNPRQ is reset to zero. In the asynchronous
mode (i.e. SYNPRQ = 0), an additional clock period is
needed to synchronize the request, as compared to the
synchronous mode.

Symbol Control. SYMCTL (bit 5)

To use this mode, parity must be disabled by setting
CHKPAR low. SYMCTL is used only for diagnostic pur-
poses to transmit user-controlled symbols and symbol
violations to the PHY (physical layer). Symbol control
mode can be used in both tag and nontag modes.

Whenthe SYMCTL bitis set high and a word is written to
buffer memory by the NP using the MDR registers, the
parity bits BDP3-0 are all setto 1. When the SYMCTL bit
is set low, the parity bits BDP3-0 are all set to zero if the
CHKPAR bit is set low.

Control and data symbols may be assembled together

in a frame by toggling SYMCTL during NP writes to
buffer memory through the MDR registers. Data sym-
bols have BDP3-0 = 0000 and control symbols have
BDP3-0 = 1111. To write data symbols through MDR,
SYMCTL must be set low. Using the NP write operation
through the MDR, control and data symbols can be as-
sembled on a long word “granutartity” only, i.e. a word
can contain either control symbols or data but not both.

See the discussion on Command Registers 1 and 2 and
their instruction set (below).

During transmission in symbol-control mode, each of
the parity bits (BDP3-0) is routed to the XCU and XCL
paths, forcing the bytes written in symbol-control mode
to be interpreted as control symbols if the parity bit is
high, or as data symbols if the parity bit is low.

SYMCTL must be set high during transmission for rout-
ing BDP3-0 to XCU and XCL. The receiver must be dis-
abled in SYMCTL mode by setting the ADDET2-0 bits in
mode register 1. No start delimiter or FCS field or end
delimiter is transmitted in this mode unless the appropri-
ate symbols are written into buffer memory.

Recelve Errored Frames. RCVERR (bit 4)

RCVERR, when set to a 1, allows all frames that pass
the address-match conditions to be buffered to memory,
evenif they contain FCS-, minimum-length, orodd-byte-
boundary errors, or the E indicator is not reset. The
RCVERR bit set to a 0 flushes/aborts receive frames
that contain errors. See the discussion of frame flushing
and frame abort under On-Line Mode. The “Strip FCS"
feature should not be used when this bit is set.

Almost Full. AFULL3-0 (bits 3-0)

The almost-full bits (AFULL3-0) are presettable to a
4-bit binary value representing the number of empty lo-
cations remaining in the current transmit queue. Then,
during tag mode, when the number of free long words in
the transmit queue currently being loaded decreases to
less than twice the value programmed in AFULLS3-0,
FORMAC Plus signals to the host, by means of the
QCTRL2-0 pins, the almost-full condition in the queue.
This is used to stop loading the transmit FIFO before the
queue overflows. If this function is desired, AFULL3-0
must be programmed with a non-zero value.

Command Registers 1 and 2 and Their
instruction Set

INTRODUCTION. In certain instances, the NP address

"bus (NPADDRS-0) and the NP instruction bus (NP15-0)

are used to provide direct control of FORMAC Plus op-
eration by issuing instructions to either of its two com-
mand registers. These registers provide a repertoire of
29 instructions affecting various aspects of chip opera-
tion. The instruction set available with these two regis-
ters is summarized in the table below, and is described
in the paragraphs following the table:
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Instruction Name NP15-0 Instruction Code (Hex) | Mnemonic
Command Register 1 (NPADDR6-0 = O0H)

Software Reset 01H

Load MDR from buffer memory with 02H IRMEMWI

MARR increment

Load MDR from buffer memory without 03H IRMEMWO

MARR increment

Idle/Listen 04H

Claim/Listen 05H

Beacon/Listen 06H

Load TVX timer from TVX register 07H

Nonrestricted Token Mode 08H

Enter Nonrestricted Token Mode 09H

Enter Restricted Token Mode 0AH

Restricted Token Mode 0BH

Send Unrestricted Token 0CH

Send Restricted Token ODH

Enter Send-Immediate Mode OEH

Exit Send-Immediate Mode OFH

Clear Synchronous Queue Lock 11H

Clear Asynchronous Queue 0 Lock 12H

Clear Asynchronous Queue 1 Lock 14H

Clear Asynchronous Queue 2 Lock 18H

Clear Receive Queue Lock 20H

Clear All Queue Locks 3FH
Command Register 2 (NPADDR6-0 = 01H)

Transmit Synchronous Queue 01H

Transmit Asynchronous 0 Queue 02H

Transmit Asynchronous 1 Queue 04H

Transmit Asynchronous 2 Queue 08H

Abort Current Transmit Activity 10H

Reset Transmit Queues 20H

Set Tag bit 30H

Enable Receive Single Frame 40H

Command Register 1 (NPADDR6-0 = 00H)

Command register 1 is selected by the address 00H on
the NPADDR®6-0 bus. Command register 1 issues com-
mands to FORMAC Plus to go into various operational
modes and to perform certain other functions, as de-
scribed below. Each function or operation is selected by
the command code on the NP15-0 data bus.

Software Reset (NP15-0 = 01H)

Software reset performs the same function as asserting
the RST pin. Software reset places the FORMAC Plus
internal registers and state machines into a known state.
FORMAC Plus goes to initialization mode on receiving a
software reset. The SELRA bit in mode register 1 is not
disturbed and retains its previous setting.
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Load Memory Data Register (MDR) From Buffer
Memory With MARR Increment. IRMEMWI
(NP15-0 = 02H)

This instruction loads the MDR with the contents of the
location inthe buffer memory addressed by the contents
of the MARR. After the buffer memory is read, the
MARR is incremented. Once boththe MDRL and MDRU
registers are read, the data fromthe next location as ad-
dressed by MARR is fetched automatically. Automatic
data fetching is repeated until the ‘Load MDR from
buffer memory without MARR increment’ instruction
(08H) is issued by the node processor.

Load Memory Data Register (MDR) From Buffer
Memory Without MARR Increment. IRMEMWO
(NP15-0 = 03H)

This instruction (03H) loads the MDR with the contents
of the location in buffer memory addressed by the con-
tents of the MARR. After buffer memory -is read, the
MARR is not incremented.

Idle/Listen (NP15-0 = 04H)

IDLE/LISTEN places the FORMAC Plus transmit state
machine in the IDLE (T0) state while the receiver enters
the LISTEN (RO) state. This function is referred to as a
MAC_reset in the FDDI specification. Note that register
values are unaffected by this operation.

Claim/Listen (NP15-0 = 05H)

This command forces the FORMAC Pius into the claim
state. The TRT is loaded with TMAX value when this in-

struction is given. This corresponds to the RO and T4
states in the FDDI specification.

Beacon/Listen (NP15-0 = 06H)

This command forces the beacon state. The TRT is
loaded with TMAX when this instruction is given. This
corresponds to the RO and T5 states in the FDDI
specification.

Load TVX Timer From TVX Register

(NP15-0 = O7H)

On giving this command to FORMAC Plus, the value of
the TVX register is loaded into the TVX timer. It is useful
for testing purposes only, and should not be used in nor-
mal operation.

Restricted and Nonrestricted Transmit Modes

The following four commands (08H, G9H, 0AH, and
0BH) deal with restricted and non restricted transmit
modes, i.e. the modes associated with restricted and
nonrestricted tokens. Before discussing these com-
mands, it is necessary to understand the interaction of
these modes with synchronous and asynchronous
queues. These modes, the associated token types, and
the corresponding queues that can be transmitted are
shown in Table 13. See Figure 21 for a state diagram
showing these modes.

Table 13. Summary of Allowed Transmission Queues with
Respect to Different Token Mode and Token Type

FORMAC Plus Token Queues That Can Be Transmitted with Indicated Mode and
Token Mode . Type Token-Type
R R Asynchronous and synchronous
R NR Asynchrohous and synchronous
NR R Synchronous only
NR NR Asynchronous and synchronous
Legend:

R = Restricted
NR= Nonrestricted

Notes:

1. Regardless of mode type or token type, synchronous queuss can always be transmitted.

2. A nonrestricted token is defined as one that always permits transmission of both asynchronous queues and synchronous
queuss; i.e. it is a token that imposes no restrictions. This is true regardless of whether FORMAC Plus is in restricted or non-

restricted mode.

3. Arestricted token is one that allows transmission of asynchronous queues while the FORMAC Plus is in the restricted-token
mode; but only allows transmission of synchronous queues when FORMAC Plus is in non-restricted-token mode.

4. Restricted-token mode allows transmission of both synchronous and asynchronous queues when either type of token is

captured.

5. Nonrestricted-token mode allows transmission of synchronous queues only, with restricted tokens; and transmission of both

types of queues with nonrestricted tokens.
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. Wait for restricted
token

. Change token type to
nonrestricted

. Enter nonrestricted
state

. Wait for second non-
restricted token

. Change token type to
restricted

. Enter restricted state

Legend:

R = Restricted
NR = Nonrestricted
08H = Nonrestricted token mode.

09H = Enter nonrestricted token mode.
0AH = Enter restricted token mode.
0BH = Restricted token mode.

14977-024A

Figure 21. State Diagram for Interaction of Restricted and Nonrestricted Token Modes

Nonrestricted Token Mode (NP15-0 = 08H)

This is the default option selected at chip-reset, trans-
mit-reset, or ring-recovery. In this mode FORMAG Plus
reissues the same type of token as that captured. inthis
mode, FORMAC Plus transmits asynchronous data
only when a non-restricted token is received. Synchro-
nous data, however, is transmitted on any token regard-
less of its type.

Enter Nonrestricted Token Mode (NP15-0 = 09H)

This command introduces an intermediate state be-
tween restricted and nonrestricted modes. See Figure
21, This state is selected by session-terminator (i.e.
higher-level protocol) software as a method for complet-
ing a restricted dialogue. Command 09H causes a two-
step operation to take place, as follows:

1. Asynchronous requests capture and use a restricted
token if the criteria for THT and late-count are met.

2. In the second step of this mode FORMAC Plus is-
sues a nonrestricted token. Once this token is is-
sued, FORMAC Plus returns to the nonrestricted-to-
ken mode.

Enter Restricted Token Mode (NP15-0 = 0AH)

This command (0AH) places the FORMAC Plusinanin-
termediate mode between nonrestricted and restricted
modes. See Figure 21. This option is used by higher-
level protocol software when it issues command 0AH to
initiate a restricted dialogue. The command takes place
in two steps:

1. When the command 0AH is issued while the FOR-
MAC Plus is in the nonrestricted-token mode, it en-
ters an intermediate state in which it waits for the
second nonrestricted (NR) token to be issued. This
extra-token delay allows other stations on the ring to
transmit frames before a restricted dialog can begin.
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2. After the second NR token is received, the token is
reissued as restricted. FORMAC Plus now enters re-
stricted mode and a restricted-token dialog can now
take place until terminated by the higher-leve! proto-
col sofiware and the issuance of the Enter Non-
restricted Token Mode (09H) command.

Note: [n the restricted-token mode, FORMAC Plus
transmits a void frame (from location 0000} every time a
restricted token is received and no data is queued for
transmission. Inrestricted mode, this void frame ¢auses
the TVX of the stations on the ring to be reset in the ab-
sence of frames, since restricted tokens do not reset the
TVX timers.

Restricted-Token Mode (NP15-0 = O0BH)

This mode is automatically entered on successful com-
pletion of the enter-restricted-mode instruction (0AH)
described above. Restricted mode command (0BH) is
also issued explicitly by other participants in the re-
stricted dialogue once they are notified that the process
has begun. Inthis mode, an asynchronous queue is en-
abled to capture and use a restricted token. Each token
issued is the same type as the captured token.

Send-Immediate Commands

The following three commands canbe used to force im-
mediate transmission on the media;

1) Send nonrestricted token (OCH).
2) Send restricted token (0DH).
3) Enter send-immediate mode (OEH).

Itis important to note that while these commands are re-
quired by the FDDI standards they are not intended for
normal operation and should only be used under rare
circumstances. Issuing these instructions causes a
transmit reset as outlined in the FDDI Transmit State
Machine. This has the effect of setting T_OPR to
T_MAX, loading TRT with T_OPR and clearing the
SRNGOPbitinthe status register. See the discussion of
send-immediate mode  under - Buffer-Memory
Operation.

Send Nonrestricted Token (NP15-0 = OCH)

This option resets the FORMAC Plus transmitter and
then causes a transition to the T3: Issue_Token state. A
nonrestricted token is subsequently issued. The send
instruction is cleared after the token has been sent.

Send Restricted Token (NP15-0 = ODH)

This option resets the FORMAC Plus transmitter and
then causes a transition to the T3: Issue_Token state. A
restricted token is subsequently issued. The send in-
struction is cleared after the token has been sent.

Enter Send-immediate Mode (NP15-0 = 0EH)

On giving the command 0EH, FORMAC Plus enters the
send-immediate mode and operates for transmission
without capturing a token. Bit 12 in the state machine
registeris set high as long as the FORMAC Plus is oper-
ating in send-immediate mode. When this command is
given inthe middle of a frame transmission the ring goes
nonoperational, the frame being transmitted is aborted,
andthe queueislocked. As soon as this commandis de-
coded by FORMAC Plus, TRT is loaded with TMAX.

Exit Send-Immediate Mode (NP15-0 = OFH)

On giving this command the FORMAC Plus exits the
send-immediate mode and bit 12 in the state machine
register is reset. After exit, FORMAC Plus goes to the

X_IDLE (T0) and LISTEN (R0) states. After this com-
mand is decoded, the SRNGOP bit in ST2L. is reset.

Clear Sync Queue Lock (NP15-0 = 11H)

This instruction clears a lock on the synchronous trans-
mit queue.

Clear Async0 Queue Lock (NP15-0 = 12H)

This instruction clears a lock on asynchronous transmit
queue 0.

Clear Async1 Queue Lock (NP15-0 = 14H)

This instruction clears a lock on asynchronous transmit
queue 1.

Clear Async2 Queue Lock (NP15-0 = 18H)

This instruction clears a lock on asynchronous transmit
queue 2.

Clear Receive Queue Lock (NP15-0 = 20H)

This instruction clears a lock on the receive queue to en-
able further transfer of data received from the receive

FIFO. It also clears the receive bufter full (SRBFL) bit in
status register 2 (bit 12 of ST2U).

Clear All Queue Locks (NP15-0 = 3FH)

This instruction clears locks on all queues.

Command Register 2 (NPADDR6-0 = 01H)

Command Register 2 includes commands to FORMAC
Plus to transmit from a specific queue in nontag mode.
FORMAC Plus supports a maxmimum of iwo chains ina
transmit queue. The various commands available
through command register 2 are described in the follow-
ing paragraphs.

Transmit Synchronous Queue (NP15-0 = 01H)

This command instructs FORMAC Pilus to enable the
synchronous queue for transmission in nontag mode.
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The synchronous queue is enabled for transmission un-
til aframe whose descriptor has its MOREbit reset is en-
countered.

Transmit Asynchronous Queue 0 (NP15-0 = 02H)

This command instructs FORMAC Plus to enable asyn-
chronous queue 0 for transmission in nontag mode.
Asynchronous queue 0 is enabled for transmission until
a frame whose descriptor has its MORE bit reset is en-
countered.

Transmit Asynchronous Queue 1 (NP15-0 = 04H)

This command instructs FORMAC Plus to enable asyn-
chronous queue 1 for transmission in nontag mode.
Asynchronous queue 1 is enabled for transmission until
a frame whose descriptor has its MORE bit reset is en-
countered.

Transmit Asynchronous Queue 2 (NP15-0 = 08H)

This command instructs FORMAC Plus to enable asyn-
chronous queue 2 for transmission in the nontag mode.
Asynchronous queue 2 is enabled for transmission until
a frame whose descriptor has its MORE bit reset is en-
countered.

Abort Current Transmit Activity (NP15-0 = 10H)
Whenthis command isissued, if FORMAC Plus is trans-

mitting, it aborts the transmit activity from the current
queue and locks the current queue.

Reset Transmit Queues (NP15-0 = 20H)

Issuing this command in tag mode resets the internal
FORMAC Plus transmit queue pointers to the start of
each queue. The synchronous, asynchronous 0, asyn-
chronous 1, and asynchronous 2 queues are reinitial-
ized, and special-frame pointers and receive queues
are unaffected. Any transmit frames that are queued
when this command is issued are lost. in hontag mode
this command resets all the existing transmit
commands.

Set Tag Bit (NP15-0 = 30H)

When writing to buffer memory from MDRL and MDRUY,
this command sets the tag-bit of the next long word writ-
fen. This command applies to tag mode only. lt is valid
for one NP write operation only.

Enable Receive Single Frame (NP15-0 = 40H)

This command is useful in tag mode only for single
frame receive operation. When this command is given,
FORMAC Plus enables the assertion of the RDATA sig-
nal to indicate the availability of a receive frame.

Initialization Values for Timers, Counters,
and Related Registers

Table 14 lists the values of the station-address register,
the MAC information register, and various timers and
counters, after a hard or soft reset.

- Table 14. Summary of Initialization Values for Timers, Counters and Registers.

Name Caondition After Hard or Soft Reset
Station-Address Registers Not reset

MAC Information Registers (MIR1 and MIR0) Both reset to 0000

TMAX register Reset to 0000

TVX register & timer Reset to FFOOH

TREQ registers Nof reset

Priority-Sequence Registers (PRI0-2)

Each is reset to FFFFH

Token rotation timer (TRT)

Reset to 0000 and enabled

Token holding timer (THT)

Reset to FFFFH

TNEG register Reset to 0000
TSYNC register Reset to 0000
Frame Counter (FRMCTR) Reset to 0000
Error Counter (ERRCTR) Reset to 0000
Lost Counter (LSTCNTR) Reset to 0000
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FDDI Timer Implementation

Programming the timers loads the counters with their
start-count value. The value programmed in the timer
registers must be the two’s complement of the number
of 80 ns clocks. Note the following:

1. TRT and THT are implemented as 21-bit up-count-
ersthat may countfrom0to 1FFFFFH, When atimer
reaches 1FFFFFH, it has expired.

. The TVXtimeris implemented as an 8-bit up counter
clocked at a rate that is 1/255 of BCLK. When the
TVX timer expires, it sets the STVXEXP bit in status
register 2 (bit 11 in ST2L),

. When TRT expires with a late count not equal to
zero, it sets the STRTEXP bit in status register 2 (bit
10 in ST2L).

Station-Address Registers

FORMAC Plus station-addressing implements individ-
ual and group addresses as combinations of long and
short addresses. These combinations are referredto as:
Short Address Individual (SAID); Long Address Individ-
ual (LAID); Short Address Group (SAGP); and Long Ad-
dress Group (LAGP). A short address requires 16 bits,
and a long address requires 48 bits.

The 16-bit address values can be read or written via the
NP bus. These registers may only be written into while in
initilization mode. If a write is attempted in other modes it
is ignored.

MAC Information Register (MIR)

The MIR stores the first four bytes following the source
address of a MAC frame. In the case of claim frames,
this field represents the T_Bid_RC value, as per the
FDDI specification. When the FORMAC Plus is config-
ured for loopback mode, the MIR stores the four bytes
following the source address of any frame received.
This provides a means of in-circuit testing without exter-
nal hardware.

The MIR is composed of two separately addressable
16-bit read-only registers (MIR0 and MIR1). MIR1 con-
tains the most significant word, or the first two bytes re-
ceived from the media. MIRO contains the least signifi-
cantword, orthe next two bytes received from the media
{i.e. after the first two).

MIR is loaded sequentially with bytes as they arrive on
the FORMAC Plus internal receive bus. When reading
MIR1 and MIRO, it is important to realize that these reg-
isters only hold the correct value from the time the first
four information bytes are received until the next frame
arrives. Thus the MIR registers may only be useful for

loopback testing where the frame reception is under -

user control, or at times when the protocol insures suc-
cessive reception of frames with identical information
fields.

Priority-Sequence Registers. PRI2-0

Each priority-sequence register is 16-bits long and can
be written and read by the NP. These three registers set
the priority levels for the corresponding asynchronous
transmit queues. Upon capture of the token, and after
transmission of synchronous queues, FORMAC Plus
looks for queued asynchronous frames and services
them in the fixed order: asynchronous queue 0, asyn-
chronous queue 1, and asynchronous queue 2, The pri-
ority-sequence registers are used for allocating asyn-
chronous bandwidth to each of these queues.

An asynchronous queue can be transmitted once the
proper token is captured and the THT value is greater
than the priority threshold value programmed into the
priority register for that queue, and transmission from
that queue is enabled. The contents of the priority regis-
ters are compared {o the upper 16-bits of THT. After
transmission of each frame the priority registers are
again checked for prioritizing the transmit sequence.
Transmission of asynchronous queues is continued un-
tilthe queue becomes empty or the conditions for trans-
mission are not satisfied (i.e. THT is less than the priority
value for that queue). Once transmission is complete,
the token is released. In nontag mode, transmission
fromany asynchronous queue can be enabled using the
appropriate command through command register 2. In
tag mode, no such command is needed since the FOR-
MAC plus monitors the loading of transmit frames in
buffer memory. Correct behavior is not guaranteed if a
register value is changed during a token-holding period.

Timer and Counter Registers
TMAX Register

As per the FDDI specification, the expected token rota-
tion time (TRT) is negotiated through the token claiming
procedure. Upon initialization, reset or recovery, a de-
fault token-rotation time, designated TMAX, is loaded
into TRT. The FDDI default value for TMAX is 165 ms.
During the claim procedure, TMAX is used as the sta-
tion's TOPR (T_Operational).

The TMAX register contains the user-specified TMAX
value. TMAX is a single 16-bit register. The value of
TMAX is represented as the 2's complement of the de-
sired number of clocks between 1 and 64K (0 to FFFF).
Thetime value associated with TMAX is a function of the
BOLK frequency. The TMAX value is loaded into the up-
per 16 bits of the TRT timer. FDDI specifies a TMAX de-
fault value of at least 165 ms. At a clock rate of 12.5
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MHz, a TMAXiwo’s-complement value of 03C7H yields
aTMAX of 165.29664 ms. In general, the TMAX register
value can be determined from the following algorithm:

TMAX = Two’s complement of
[(required time / 80 ns) / 32]

TVX Register and Timer (Valid-Transmission
Timer)

The TVX value, is defined as the expected time between
valid transmissions. Each station maintains a TVXtimer
that checks the time between the end delimiters of the
valid frames received. Should this timer expire, a prob-
lem is assumed and the station attempts to recover the
ring.

The TVX register allows the user to specify the value of
the TVX counter. TVX is a single 8-bit register. The
value of TVX is represented as the 2’s complement of
the desired number of clocks between 1 and 256 (0 to
FF). The time value associated with TVXis a function of
the BCLK frequency. The TVX timer is clocked at 1/255
the BCLK rate.

FDDI specifies a TVX defaulit value of at least 2.5 ms. At
aclock rate of 12.5 MHz, a TVX value of 85H translates
to a 2.50 ms time value. The TVX value can be deter-
mined from the following algorithm:

TVX = Two's complement of
[(required time/80 ns)/255]

Loading TVX means writing into the TVX register.
Reading TVX puts the TVX timer value on the most sig-
nificant byte of the NP bus, and the previously written
TVXregister value onthe least significant byte of the NP
bus.

The TVXtimer canbe loaded with the value stored inthe
TVX register by using the NP-bus "load TVX timer from
TVX register” command to command register 1. This is
provided only for diagnostic purposes and is not in-
tended for normal operation.

Requested TRT Register (TREQ)

The requested TRT value (same as TTRT, per FDDI) is
stored inthe TREQ register. This 32-bit value is used by
the station during the claim process for comparison
against the incoming claim values. Two 16-bit words are
used to store the station’s TREQ value. The most signifi-
cant 16-bits are stored in TREQ1, and the least signifi-
cant 16-bits are stored in TREQQO.

Note: The TREQ value must be the same as the T_Bid
value programmed in this station’s claim frame.

Token-Rotation Timer (TRT)
The token rotation timer is loaded with different values

during different phases of token ring operation, as de-
finedinthe FDDI standards. When TRT expires, and the

late count is greater than zero, it indicates a problem on
the ring, and the ring goes into the recovery mode; i.e., it
enters a claim process (T4 state in the FDDI transmit
state-machine). If, however, the late count is equal to
zero, ring recovery is not necessary. In this case, the
late count is incremented, and TRT is reset with the lat-
est negotiated time T_Neg (T_Opr in the FDDI
standards).

The TRT can be read or written (for test purposes only)
under processor control using the NP interface. The up-
per 16-bits of the TRT canbe read directly, and the lower
five bits are obtained by reading the TMRS register.

Token Holding Timer (THT)

The token holding timer is initialized with the TRT value
when the token is captured and the late count is zero.
THT controls the duration for which the station can
transmit asynchronous frames.

The THT can be read or written (for test purposes only)
under processor control using the NP interface. The up-
per 16-bits of the THT canbe read directly, and the lower
5-bits are obtained by reading the TMRS register.

Negotiated TRT Register (TNEG)

After the claim process, the lower 21 bits of the negoti-
ated TRT is stored in the 21-bit TNEG register. The up-
per 11 bits of negotiated TRT are all 1's and do not con-
tribute to timer operation. The upper 16-bits of the
TNEG register can be read directly, and the lower 5-bits
are obtained by reading the TMRS register.

Synchronous-Transmission Bandwidth Register
and TMSYNC Timer (TSYNC and TMSYNC)

The TSYNC register is programmed to allocate syn-
chronous transmit bandwidth. Writing to the TSYNC
register programs the upper 16 bits of a 21-bit counter
that is clocked with the 80 ns BCLK. Afterring recovery,
upper-layer protocols negotiate for synchronous
bandwidth, and the result is used to program TSYNC.
Assuming that the upper-tayer protocol result is an allo-
cated time value, then the TSYNC register can be pro-
grammed by using the following algorithm:

TSYNC = Two’s complement of [(allocated time /
80 ns) — maximum synchronous frame
length] / 32

If frames are queued for synchronous transmission dur-
ing this token period (XDONE has not been reached),
and TSYNC is less than 1FFFFFH, then FORMAC Plus
transmits the next synchronous frame,

A value of zero in TSYNC provides the maximum syn-
chronous bandwidth. Synchronous-frame transmission
proceeds as long as TSYNC is less than 1FFFFFH, or
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XDONE in a frame descriptor is not encountered, and
other conditions for transmission are satisfied.

The TMSYNC timer is loaded from the TSYNC register
value at the begining of synchronous transmission and
is clocked on every BCLK (80 ns).

Frame Counter. (FCNTR)

The frame counter is a 16-bit counter that counts all the
frames received, as defined in FDD! standards. Over-
flow of the counter sets the status bit SFRMCTR in
status register 2 (bit 4 of ST2L), This counter can be writ-
ten with a preset value and can be read using the NP
interface.

Error Counter. (ECNTR)

The error counter is a 16-bit counter that counts all error
frames (as per FDDI standards) detected by this station
and no other previous station. Frames received with the
E indicator set to S are not counted. Overflow of the
counter sets the status bit SERRCTR in status register 2
(bit 5 of ST2L). This counter can be written with a preset
value and can be read using the NP interface.

Lost Counter. (LCNTR)

The lost counter (LCNTRY) is a 16-bit counter that counts
all the frames/tokens being received by the FORMAC
Plus that have an error (as per FDDI standards). Over-
flow of the counter sets the satus bit SLSTCTR in status
register 2 (bit 6 of ST2L). This counter can be written
with a preset value and can be read using the NP
interface. '

TMRS Register

The TMRS register is a read-only register that contains
the lower bits of TNEG, TRT, THT timers and the late
count. Bits 14—10 are the lower 5-bits of TNEG, bits 9-5
are the lower TRT bits and bits 4-0 reflect the lower THT
bits. Bit 15 indicates the current state of the late count.

MAC State-Machine Register

The state machine register is a 16-bit read-only register
that indicates the current states of the transmit and re-
ceive state machines as per the FDDI MAC-protocol
specification. The bit assignments in this register are
shown in Figure 22 and described in the following
paragraphs.

Bits 0 and 1. Reserved

MDRTAG. (bit 2)

This is the tag bit of the long word read into MDRL and
MDRU during the NP read operation. This applies to tag
mode only.

SNPPND. (bit 3)

SNPPND, when set, indicates that an MDR request to
read or write from buffer memory is pending, awaiting
arbitration and service. If SNPPND is zero, the NP can
issue further MDR requests. The NP typically reads this
register before it issues the next request.

Transmitter State. (bits 4, 5, and 6)
Bits 4, 5, and 6 provide a 3-bit binary value for each of
the transmit state-machine states, as defined in the

FDDI specification. Bit 4 is the LSB and bit 6 is the MSB.
Note: Send-immediate mode is coded as 110.

Receiver State. (bits 7, 8, and 9)

Bits 7, 8, and 9 provide a 3-bit binary value for each of
the receive state-machine states, as defined inthe FDDI
specification. Bit 7 is the LSB and bit 9 is the MSB.

TMO and TM1. (bits 10 and 11)

Bits 10 (TM0) and 11 (TM1) indicate the current token
mode. Table 15 shows the token modes indicated by the
various states of these two bits.

Table 15. Summary of TMO and TM1 Bit Assignments for Different Token Mode.

TMO (bit 10) M1 (bit 11)

Indicated Token Mode

0 0

Nonrestricted token mode.

Enter nonrestricted token mode.

0
1
1

1
0 Enter restricted token mode.
1 Restricted token mode.
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RESERVED
| RESERVED
MDRTAG
SNPPND
TRANSMITTER STATE 0
TRANSMITTER STATE 1

TRANSMITTER STATE 2
RECEIVER STATE 0

RECEIVER STATE 1

RECEIVER STATE 2

TMO

TM1

SEND IMMEDIATE MODE

REVISION NUMBER 0

REVISION NUMBER 1

REVISION NUMBER 2

14977-025A

Figure 22, State Machine Register

Send Immediate Mode. (bit 12)

Bit 12, when asserted, indicates that FORMAC Plus is
programmed for send-immediate mode.
Revision Number. (bits 13, 14, and 15).

Bits 13, 14, and 15 provide a three-bit binary value that
indicates the revision number of the FORMAC Plus.

Programming The Buffer-Memory-
Management Registers :

Figure 5 shows the buffer-memory organization for both
tag and nontag modes. Allbuffer-memory-management
registers are 16 bits. The node-processor bus
(NPADDR) addresses for loading or reading these reg-
isters are listed in the Table of Programmable Re-
sources under Programming the FORMAC Plus.

Reset Status

Except for the frame threshold register, FRMTHR,
which is reset to 0000, no other buffer-memory-man-
agement register is reset to a specific state.

Buffer-Memory-Management Registers In Nontag
Mode

In nontag mode, the registers described in the following
paragraphs are used to control access to buffer
memory.

End Addresses (hontag mode)

In nontag mode, FORMAC Plus uses the value of the
claim/beacon end address plus 1 (i.e. EACB+1) as the
start of the receive area. The FORMAC Plus expects to
see the EACB+1 value as less than the EARV value;
otherwise, correct operation cannot be assured. These
registers are listed as follows:

EACB: End Address of Claim/Beacon Queue
EACB+1: Start Address of Receive Queue
EARV: End Address of Receive Queue

Special-Frame Pointers (hontag mode)

The WPXSF pointer is used for loading Claim, Beacon,
or Auto-Void frames in Buffer Memory. The FORMAC
Plus provides the SACL register to access the Claim
frame and the SABC register to access the Beacon
frame. See the discussion of SACL and SABC operation
under Transmitting Claim/Beacon/Auto-Void Frames
{nontag mode).

While multiple Claim and Beacon frames can be stored
in Buffer Memory, only one Auto-Void frame is permitted
and its 16-bif pointer must be loaded at location 0000.
The read pointer RPXSF is used for reading special
frames for transmission. RPXSF is incremented after
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every read of special frames. These registers and point-
ers are listed as follows:
SACL : Pointer to a Pointer to the Claim Frame
SABC : Pointer to a Pointer to the Beacon Frame
WPXSF: Write Pointer for Special Frames
RPXSF: Read pointer for Special Frames

Receive Pointers (hontag mode)

FORMAC Plus uses three pointers to receive frames
into buffer memory. WPR holds the address of the next
long word to be written into buffer memory. SWPR
points to the first location of the current frame being writ-
ten to buffer memory. The status and length of the
receivced frame is loaded at this location. RPR main-
tains the current address for a host read of the received
queue. At initialization, RPR must be equal to SWPR
and WPR must be equal to SWPR+1. The three receive
pointers are listed as follows:

WPR: Write Pointer for Receive Queue
SWPR: Shadow Write Pointer for Receive Queue
RPR: Read Pointer for Receive Queue

Read Transmit Pointers (nontag mode)
FORMAC Plus maintains a set of read pointers for each

transmit queue to determine the current location of data’

fortransmission. These pointers are incremented when
the corresponding queue is read. These pointers are
listed as follows:

RPXS: Read Pointer for Transmit Synchronous
Queue

RPXAQ: Read Pointer for Transmit Asynchronous
Queue 0

RPXA1: Read Pointer for Transmit Asynchronods
Queue 1

RPXA2: Read Pointer for Transmit Asynchronous
Queue 2

Write Transmit Pointers (nontag mode)

FORMAC Plus maintains a set of write pointers for each
transmit queue to determine the current location of host
writes to buffer memory. The type of host request
(HSREQ2-0) determines the pointer to be used. The
write transmit pointers are useful only if the host inter-
face is used for writing to the buffer memory. These
write pointers are listed as foliows:

WPXS: Write Pointer for Transmit Synchronous
Queue

WPXAO: Write Pointer for Transmit Asynchronous
Queue 0

WPXA1: Write Pointer for Transmit Asynchronous
Queue 1

WPXA2: Write Pointer for Transmit Asynchronous 7
Queue 2 '

Buffer-Memory Management Registers Ih Tay
Mode

The following registers are used by FORMAC Plus to
control memory access in the tag mode. The relation-
ship of these pointers is shown in Figure 5.

Important: These registers are loaded during the in-
itialization period and, with the exception of SACL,
SABC, and WPXSF, must not be modified during nor-
mal on-line operation.

End Addresses (tag mode)

In tag mode, FORMAC Plus uses the end addresses of
the various memory queues to detect wrap-around con-
ditions. The end addresses are also used to determine
the start addresses of the following queue. Therefore,
the FORMAC Plus expects to see the queues organized
in order of increasing address, as shown in Figure 5.
The end-address registers are listed below in order of in-
creasing address:

EACB: End Address of Claim/Beacon Area

EARV: End Address of Receive Queue

EAS: End Address of Synchronous Queue

EAAQ: End Address of Asynchronous Queue 0

EAA1: End Address of Asynchronous Queue 1

EAA2: End Address of Asynchronous Queue 2

Special-Frame Pointers (tag mode)

FORMAG Plus uses individual start-address pointers to
point to the beginnings of the claim and beacon frames
in use. The auto-void frames have to be stored at loca-
tion 0000. The WPXSF pointer is used for writing claim,
beacon or auto-void frames in buffer memory. Multiple
claim and beacon frames can be stored in buffer mem-
ory. The read pointer RPXSF is used for reading special
frames for transmission. See the discussion of Buffer
Memory operation for more details about using these
pointers. These registers and pointers are listed as
folows:

WPXSF: Write Pointer for Special Frames
RPXSF: Read Pointer for special Frames
SACL : Start Address of Claim Frame
SABC : Start Address of Beacon Frame

Recelve Pointers (tag mode)

FORMAC Plus uses three pointers to receive frames
into buffer memory. WPR addresses the next long word
to be written to in buffer memory. SWPR points to the
first long word in buffer memory following the last com-
pletely received frame by FORMAC Plus, and should
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not be written to by the user during normal operation.
RPR maintains the current address for a host read of the
received queue. The three receive pointers are listed as
follows:

WPR: Write Pointer for Receive Queue
SWPR: Shadow Write Pointer for Receive Queue
RPR: Read Pointer for Receive Queue

Shadow Transmit Pointers (tag mode)

In tag mode, the shadow transmit pointers point to the
beginning of the next (incomplete or empty) frame
stored in memory. These pointers are usedto determine
whether there is a frame in a given queue for transmis-
sion. These shadow pointers are not to be written by the
user after initialization. Each shadow transmit pointer
should be initialized to a value one greater than its corre-
sponding transmit pointer. There is one shadow register
for each transmit queue. These pointers are listed as
follows:

SWPXS: Shadow Write Pointer for Transmit Syn-
chronous Queue -

SWPXAO0: Shadow Write Pointer for Transmit Asyn-
chronous Queue 0

SWPXAT1: Shadow Write Pointer for Transmit Asyn-
chronous Queue 1

SWPXA2: Shadow Write Pointer for Transmit Asyn-
chronous Queue 2

Read Transmit Pointers (tag mode)
FORMAC Pius maintains a set of read pointers for each

transmit queue to determine the current location of data
for transmission. These pointers are listed as follows:

RPXS: Read Pointer for Transmit Synchronous
Queue

RPXAO: Read Pointer for Transmit Asynchronous
Queue 0

RPXA1: Read Pointer for Transmit Asynchronous
Queue 1

RPXA2: Read Pointer for Transmit Asynchronous
Queue 2

" Write Transmit Pointers (tag mode)

FORMAC Plus maintains a set of write pointers for each
transmit queue to determine the current location of host
writes to the buffer memory. These pointers are listed as
follows:

WPXS: Write Pointer for Transmit Synchronous
Queue

WPXAO: Write Pointer for Transmit Asynchronous
Queue 0

WPXA1: Write Pointer for Transmit Asynchronous
Queue 1

WPXAZ2: Write Pointer for Transmit Asynchronous
Queue 2

Frame Threshold Register. FRMTHR

This is a 16-bit register which holds the receive-frame
(RTHR) threshold value (FRMTHR15-12), and the
transmit-frame (XTHR) threshold value
(FRMTHR11-0). See Figure 23. The frame threshold
register must not be changed except in initialization
mode. RTHR and XTHR are discussed in the following
paragraphs.
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Figure 23, Frame Threshold Register

Receive Threshold. RTHR (bits 15-12 of FRMTHR)

One of the uses of this parameter is in asserting the
RDATA pin in tag mode during the reception of frames,
including single-frame mode.

In multi-frame mode, after the number of long words re-
ceived in aframe exceeds the value of RTHR times 4, or

acomplete frame is received into the buffer memory, the
RDATA signal is set high. A value of 0 programmed into
this register disables the threshold check for setting the
RDATA signal, i.e. a complete frame must be received
into buffer memory before the RDATA pin is set.
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In single-frame operation in tag mode the receive
threshold is used differently. See the discussion of
Loading Receive Frames Into Buffer Memory (Tag
mode) under Buffer-Memory Operation.

Receive frame threshold is also used in the external ad-
dress-detecion process in both the tag- and nontag
modes. See the discussion of Special Functions under
On-Line Mode.

Transmit Threshold. XTHR (bits 11-0 of FRMTHR)

XTHR is used in tag mode only. When the number of
long words in the transmit queue exceeds the transmit
threshold, the queue is enabled for transmission. A
value of 0 programmed into this register effectively dis-
ables this function, i.e. a full frame must reside in any
transmit queue before FORMAC Plus enables that
queue for transmission. Availability of a full frame in
buffer memory Is detected through the tag bit during a
host memory write.

Memory Address Register for Random Reads
(MARR)

This 16-bit register is loaded by the NP with the address
of the long word in the buffer memory that it wants to
read through the FORMAC Plus. MARR is used during
the execution of IRMEMWI and IRMEMWO instruc-
tions. In the case of an IRMEMWI instruction MARR is
automatically incremented after the data is fetched in to
MDRU and MDRL.,

Memory Address Register for Random Writes
(MARW)

This 16-bit register is loaded by the NP with the address
of the long word in the buffer memory to be written
through FORMAC Plus. This register is automatically in-
cremented when MDR is written into buffer memory.

Memory Data Register for Random Access (MDR)

The memory data register (MDR) is a 32-bit register
which has access to the node processor's NP-bus as
well as to the buffer memory's 32-bit BD bus. Loading or
reading of the MDR register from the NP bus is accom-
plished by separately accessing each of its two halves,
i.e. MDRU (upper 16-bits), and MDRL (lower 16-bits).
The MDR can be loaded from the butfer memory by the
instruction IRMEMWO or IRMEMW]I,

After the MDR is foaded by the NP from the NP bus,
each long word is transferred into buffer memory at the
location pointed to by the value in the address register
(MARW). The long word address in the buffer memory
for reading and writing operations is obtained from the

MARR and MARW respectively. Hence, it is imperative

that the appropriate address register be loaded before

T-75-4

any of these operations is performed.

Intag mode, while performing NP writes through MDRL
and MDRU, the tag bit can be set in buffer memory by
using the command-register-2 30H instruction (set tag
bit). See the discussion of command registers 1 and 2
under Programming the FORMAC Plus.

LOADING DATA INTO BUFFER MEMORY. To load
data into buffer memory, using the MDR, proceed as
follows:

1. Load the MARW with the 16-bit address of the long
word in buffer memory to be written.

2. Write each half of the long word to be transferred into
MRDU and MDRL. A buffer-memory write cycle will
take place after both parts of the MDR are loaded.

3. Subsequent consecutive words can be loaded into
buffer memory simply by writing to the MDR, since
the address in MARW is automatically incremented
after each buffer-memory write cycle.

READING A DATAWORD FROM BUFFER MEMORY.
To read a data word from buffer memory to the node
processor, using the MDR, proceed as follows:

1. Load the MARR with the 16-bit address of the long
word in buffer memory to be read.

2. Issue the IRMEMWO instruction to command regis-
ter 1, and then read the contents of MDRU and
MDRL to the NP.

READING CONSECUTIVE WORDS FROM BUFFER
MEMORY. To read a sequence of consecutive words
from buffer memory to the node processor, using the
MDR, proceed as follows:

1. Load the MARR with the beginning buffer-memory
address of the desired sequence of long words.

2. Issue the IRMEMWI! instruction to command register
1 and read the sequence of words from MDRU and
MDRL to the NP.

3. Toterminate the sequence of reads so that it can be
resumed without having to reload MARR, first issue
the IRMEMWI instruction to command register 1,
and read all but the last word of the sequence to the
NP through the MDR.

4. Then, issue the IRMEMWO instruction to command
register 1 before reading the last word in the se-
quence. Because IRMEMWO does not increment
MARR, the sequence can be resumed from its stop-

ping point.
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1 [} 4 [} []
BCLK ;
t () 1 1 ]
] 1 ] ] )
) 1 ] ] )
RBus—{ 5D X FC X DA X DA X SA X SA X dd X X dd X_dd X FCS XFCs XFCS X FCS X TR X RR X i I
‘ : oo '
XSAMAT :\-Nglg 1, ! ! :\_Ngle_ 3, FNotg 2,
] ] 1 ] ]
1 1 ] ] ]
XDAMAT wNote 47 ' ‘ whiote 3, rNote 2,
1 1 § ] ]
Notes:

1. Earliest allowed assertion
2. Latest allowed assertion if RTHR = 0 or receive threshold not crossed

3. Latest allowed assertion if RTHR # 0 (before receive threshold crossed)——based on RTHR value programmed
dd = data bits

1 = Idle symbol

14977-037A

Figure 34. External Address Detectlon
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES T-75-49
Storage Temperature ~65°C to +150°C Temperature, Ta 0°C to 70°C
Amblent Temperature 01070°C Supply Voltage, Vcc 475Vt05.25V
Supply Voltage Referenced to Vss -0.3to+6V

DC Voitage applied to any
Pin Referenced to Vss -0.5t0 Vop+05V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is nof implied. Exposure to absolute
maximum ratings for extended periods may affect device reli-
ability.

DC CHARACTERISTICS over COMMERCIAL operating ranges

Parameter
Symbol | Parameter Description Test Conditions

Vi Input Low Voltage

Vi Input High Voltage

VoL Output Low Voltage loL= Max.

VoH Output High Voltage lon = —loL/2 mA
(Note 1)

loL Output Low Current (Note 2)

loL Qutput Low Current (Note 3)

loH Output High Current
loz Output Leakage Current (Note 4) | 0.4 V < Vour < Vce

hx Input Leakage Current (Note 5) 0V<Vin<Vce

lcc Power Supply Current Vce = Max.
{(BCLK) = 12.5 MHz
f(BMCLK) = 25 MHz

Notes:
1. VoH does not apply to open-drain pins.

2. AnloL value of 8.0 mA applies to the following signals : ADDR15-0, WR, RD, BD31-0, BDP3-0, BDTAG, CSO,
MINTR1, MINTR2, and READY. Note that MINTR1, MINTR2 and READY are open-drain pins.

3. An loL value of 4.0 mA applies to all FORMAC Plus signals except those specified in Note 2.
4. lozapplies to all three-state output pins and bidirectional pins.

5. lix applies to all input-only pins.

CAPACITANCE (See Note 6)

Parameter
Symbol Parameter Description Test Conditions

CiN Input pins
Cro Bidirectional pins (Note 7)

Notes:
6. Pin capacitance is characterized at a frequency of 1 MHz, but is not 100% tested.
7. The following bidirectional or output pins are designed to drive a 100 pF capacitive load: BD31-0, BDTAG, BDP3-0,

capacitive load.
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m
AMD £\ PRELIMINARY 2
SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges i
Parameter
No.* Parameter Description - Min. Max. nu
1 BCLK Period 80 ns z
2 BCLK HIGH Pulse Width 35ns g
3 BCLK LOW Pulse Width 35ns g
4 Unused o
5 CSI, DS Setup Time to BCLK HIGH (Synchronous NP-Bus) 30 ns E
6 CSl, DS Hold Time from BCLK HIGH (Synchronous NP-Bus) 0 ns o
7 NPADDRS-0, R/W Setup Time to BCLK HIGH 30ns o
8 NPADDRS6-0, R/W Hold time from BCLK HIGH Ons o
9 Unused , |
10 BCLK HIGH to NPDATA15-0 Enabled Ons
11 BCLK HIGH to NPDATA15-0 Valid 55 ns =
12 NPDATA15-0 Hold Time from BCLK HIGH 0ns g
13 NPDATA15-0 Disabled from BCLK HIGH 30ns -
14-16 Unused
17 BCLK HIGH to READY LOW 20 ns
18 . | BCLK HIGH to READY Deasserted 30ns
19 Unused ~
20 | NPDATA15-0 Write Setup Time to BCLK HIGH 20 ns 5
21 NPDATA15-0 Write Hold Time from BCLK HIGH Ons t.j
22-23 Unused . L|_‘J
24 DS HIGH to DS LOW (Asynchronous Read/Write Recovery Time) 100 ns Z
251 R/W & NPADDRS-0 Setup Time to DS (CSl) LOW 0ns <
262 R/W & NPADDRS-0 Hold Time from DS (CSI) HIGH Ons ~
27 Unused =
28! DS (CSl) LOW to NPDATA15-0 Enabled (Asynchronous Read) Ons 2
29! DS (CSI) LOW to NPDATA15-0 Valid (Asynchronous Read) 235 ns <
302 NPDATA15-0 Hold Time from DS (CSI) HIGH (Asynchronous Read) 5ns
312 DS (CSI) HIGH to NPDATA15-0 Disabled 30 ns
32 Unused '
33! DS (CS1) LOW to READY LOW 270 ns
342 DS (CSI) HIGH to READY Deasserted 35ns
35 NPDATA15-0 Valid before READY LOW (Asynchronous Read) 15ns
36 Unused
37! NPDATA15-0 Setup Time to DS (CSI) LOW (Asynchronous Write) -60 ns
Notes: :

1. Parameter measured from CSI or DS whichever goes LOW last,

2. Parameter measured from CSl or DS whichever goes HIGH first.

3. Except for buffery memory read using MDR,.

*The numbers in this column refer to the corresponding circled timing values in Figures 36 through 45.
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PRELIMINARY AMD &\ _
SWITCHING CHARACTERISTICS (Continued) T-75-49
Parameter
No.* Parameter Desctription Min. Max.
382 NPDATA15-0 Hold Time from DS (CSI) HIGH (Asynchronous Write) Ons
39-43 Unused
44 BCLK HIGH to X Bus (X0 — X7, XCU, XCL) Valid 35ns
45 X Bus (X0 — X7, XCU, XCL) Hold Time from BCLK HIGH 6 ns
46-47 Unused
48 RAO — RA7, RACU, RACL Setup Time to BCLK HIGH 10 ns
RBO0 - RB7, RBCU, RBCL Setup Time to BCLK HIGH
49 RAO - RA7, RACU, RACL Hold Time from BCLK HIGH 3ns
RBO - RB7, RBCU, RBCL Hold Time from BCLK HIGH
50-57 Unused
58 BMCLK Period 40 ns 80 ns
59 BMCLK HIGH Puise Width 45% of | 55% of
BMCLK | BMCLK
60 BMCLK LOW Pulse Width 45% of | 55% of
BMCLK | BMCLK
61 HSREQ2-0 Setup Time to BMCLK HIGH 20 ns
62 HSREQ2-0 Hold Time from BMCLK HIGH 10 ns
63 Unused
64 BMCLK HIGH to HSACK HIGH 25 ns
65 BMCLK HIGH to HSACK LOW 25ns
66-69 Unused
70 BMCLK HIGH to RDATA HIGH 25ns
71 BMCLK HIGH to RDATA LOW : 25ns
72 BMCLK HIGH to QCTRL2-0 Valid 25ns
73 QCTRL2-0 Hold Time from BCLK HIGH 5ns
74 Unused
75 NPMEMRQ Setup Time to BMCLK HIGH 15 ns
76 NPMEMRQ Hold Time from BMCLK HIGH 10 ns
77 BMCLK HIGH to NPMEMACK HIGH ) 20 ris
78 BMCLK HIGH to NPMEMACK LOW 20 ns
79-90 Unused
91 BMCLK HIGH to ADDR15-0 Enabled 0ns
92 BMCLK HIGH to ADDR15-0 Valid 26 ns
93 ADDR15-0 Hold Time from RD or WR HIGH 0ns
94 BMCLK HIGH to ADDR15-0 Disabled 30 ns
95 BMCLK HIGH to CSO LOW 26 ns
Notes:

1. Parameter measured from CSI or DS whichever goes LOW fast.
2. Parameter measured from CSI or DS whichever goes HIGH first.
'.The numbers in this column refer to the corresponding circled timing values in Figures 36 through 45,
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SWITCHING CHARACTERISTICS (Continued) T-75-49

Parameter
No.* Parameter Description . Max.

96 CSO HOLD Time from RD or WR HIGH

97 BMCLK HIGH to CSO Disabled 30 ns

98 Unused

99 BMCLK LOW to RD LOW 7 : 18 ns

100 BMCLK LOW to RD HIGH 18 ns

101 BMCLK HIGH to RD Disabled 30ns

102 Unused

103 BD31-0, BDP3-0, BDTAG Setup Time to RD HIGH

104 BD31-0, BDP3-0, BDTAG Hold Time from RD HIGH

105 ADDR15-0 Valid to WR LOW

106 BMCLK LOW to WR LOW

107 BMCLK LOW to WR HIGH

108 BMCLK HIGH to WR Disabled

109 Unused

110 BMCLK LOW to BD31-0, BDP3-0, BDTAG Enabled

111 BMCLK LOW to BD31-0, BDP3-0, BDTAG Valid

112 BD31-0, BDP3-0, BDTAG Hold Time from WR HIGH

113 BMCLK HIGH to BD31-0, BDP3-0, BDTAG Disabled

114 BD31-0, BDP3-0, BDTAG Valid before WR HIGH
115-119 | Unused

120 BCLK HIGH to MINTR1 or MINTR2 LOW

121 BGLK HIGH to MINTR1 or MINTR2 Deasserted

122 Unused

123 Hold/XMTINH Setup Time to BCLK HIGH

124 Hold/XMTINH Hold Time from BCLK HIGH

125 Unused

126 BCLK HIGH to RS4-0, XS2-0 Valid

127 RS4-0, XS2-0 Hold Time from BMCLK HIGH

128 Unused

129 XSAMAT, XDAMAT Setup Time to BCLK HIGH

130 XSAMAT, XDAMAT Hold Time from BCLK HIGH

131 Unused

132 RESET LOW Puise Width
Notes:

1, Parameter measured from CSI or DS whichever goes LOW last.
2. Parameter measured from CSl or DS whichever goes HIGH first.
3. The minimum value of parameter #105 is: )
Parameter #105 (ADDR valid to WR valid) = Parameter #59 (MIN) + Parameter #106 (MIN) — Parameter #92 (MAX).
*The numbers in this column refer to the corresponding circled timing values in Figures 36 through 45.
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Figure 36. NP-Bus Synchronous Read Timings
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Figure 37. NP Bus Synchronous Write Timings
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SWITCHING WAVEFORMS

oSl ———y 4
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NP15-0 ARV ///l
@ 3 -
<_@—>
READY 3 @
\ .
Note 1 [* @ Note 2 ‘[ Open Drain
Notes: 14977-041B

1. 25, 28, 29, 33 are measured from CSI or DS whichever goes LOW last.
2, 28, 30, 31, 34 are measured from CSI or DS whichever goes HIGH first.

Figure 38. NP Bus Asynchronous Read Timings
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Notes:

1. 25, 87, 33 are measured from CSI or DS whichever goes LOW last.
2. 26, 38, 34 are measured from CST or DS whichever goes HIGH first.

Figure 39. NP Bus Asynchronous Write Timings
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Figure 40. PHY Interface Timings
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Figure 41. Host Interface Signal Timings
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Figure 42, Buffer Memotry Read Cycle Timings
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Figure 43. Buffer Memory Write Cycle Timings
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Figure 44. NP DMA Cycle Timings
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Figure 45. Timings of Miscellaneous Signals
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SWITCHING TEST CIRCUIT T-75-49

e

FROM OUTPUT
UNDER TEST

Notes:

Ct = 100 pF for the following pins:
BD31-0

o . 14977-049A
CL = 50 pF for all other bidirectional or output pins.

Standard Test Load
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Figure 46. Input Waveform Test Points
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Figure 47. Output Waveform Test Points
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APPENDIX A T-75-49
GLOSSARY OF FORMAC Pilus MNEMONICS

Introduction

The following table provides the meanings, equivalents, or definitions for each of the FORMAC Plus mnemonics used
in this data sheet.

Mnemonic Meaning

A Address-match indicator field. Part of the E/A/C frame-status (FS)
indicators at the end of each frame.

A0, A1, A2 Designations for the three asynchronous transmit queues.

ADDET2-0 Address detect. Bits10, 9, and 8 in MDREG1.

ADDR Buffer memory address.

AFULL3-0 Almost-full; i.e. a preset binary value for the number of free long words left
in the current transmit queue. Bits 3-0 in MDREG2.

AS Address strobe from NP (input). Active low.

ASYNCO Asynchronous transmit queue 0.

ASYNCH1 Asynchronous transmit queue 1.

ASYNC2 Asynchronous transmit queue 2.

BCLK Byte clock. Runs the FORMAC Plus media-access logic. From 12.5 MHz
external clock.

BD Bufter-memory data bus (32 bits).

BDP3-0 Four-bit buffer-memory data-parity bus.

BDTAG . Buffer-memory tag-bit signal. Tag mode only.

BMCLCK Buffer-memory clock input. for buffer memory use. From 12.5 MHz to
25 MHz external clock.

BMMODE Buffer-memory-mode. Bit 15 in MDREG2. Tag or nontag mode.

C Frame-copied indicator field. Part of the E/A/C frame-status (FS)
indicators at end of frame.

CHKPAR Check-parity-bit. Bit 13 in MDREG2.

CMDREG1 Command register 1.

CMDREG2 Command register 2.

CMT Connection management.

CRC Cyclic redundancy check. The 32-bit CRC value in the FCS field of a frame

CSi Chip-select input from NP. Active low.

CSO Chip-select-output command from address arbiter to buffer memory.
Active low,

DA Destination-address field in a frams.

DAS Dual-attachment station on an FDDI ring.

DISCRY Disable-carry bit. Bit 6 in MDREGH.

DISRCV Disable receive state. Asserted whenthe ADDET2-0 bits in MDREG1 are
inthe 1 0 0 (binary) state.

DPC . Data path controller chip (Am79C82A)

Am79C830
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GLOSSARY OF FORMAC Plus MNEMONICS (Continued) T-75-49
Mnemonic Meaning
I3 Data strobe from NP (input). Active low.
E Frame-error indicator field. Part of the E/A/C frame-status (FS) indicators
at end of frame.
EAAO End address of asynchronous transmit queue 0.
EAA1 End address of asynchronous transmit queue 1.
EAA2 End address of asynchronous transmit queue 2.
E/A/C E, A, and C frame-status (FS) indicators (set to S or R) in the last three
symbol fields of a frame.
EACB End address of claim/beacon queue.
EARV End addréss of receive queue.
EAS End address of synchronous transmit queue.
ECNTR 16-bit error counter. Counts error frames.
ED End delimiter field in frame (T symbol).
ENHSRQ Enable-host-requests bit. (Bit 8 of MDREG2).
ENNPRQ Enable-NP-DMA-requests bit. (Bit 7 of MDREG2).
ENRSF Enable single-frame receive.
ERFBB1-0 Two bits indicating end of received-frame byte boundary.
In receive-frame status word.
EXGPA1-0 Extended-group-addressing bits. (In MDREG1).
FC Frame-control field in frame (indicates frame type).
FCNTR 16-bit frame counter. Counts received frames.
FCS Frame-check sequence field in frame. Contains result of 32-bit CRC
check of complete frame.
FDDI Fiber Distributed Data Interface.
FIFO Dual-port First-In/First-Out buffer for temporary data storage.
FORMAC Fiber Optic Ring Media Access Controlier (Am79C83).
FORMAC Plus Single-chip Fiber Optic Ring Media Access Controller (Am79C830).
Replaces and is downward compatible with the three-chip set: Am79C81A
(RBC), AM79C82A (DPC), and Am79C83 (FORMAC).
FRMTHR 16-bit frame-threshold register.
FS Frame-status field at end of frame. Contains E, A, and C indicators.
FULL/HALF Full/half-duplex bit. (Bit 2 of MDREG1).
HOLD /XMTINH Hold/transmit-inhibit.
HSACK Host acknowledge: output to host.
HSREQ2-0 Host-request bus input. Specifies the type of buffer-memory access the
host requires

Am79C830 2-129
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GLOSSARY OF FORMAC Plus MNEMONICS (Continued) T-75- <
Mnemonic Meaning l
| Frame preamble. Also known as an “idle” symbol. These symbols are -
transmitted between frames. m
IFG Interframe gap. uD"
IMSK1 Interrupt-mask register for status register 1. IMSK1U is for upper 16 bits of m
ST1; IMSK1L is for lower 16 bits of ST1. =
IMSK2 Interrupt-mask register for status register 2. IMSK2U is for upper 16 bits of ~
8T2; IMSK2L is for lower 16 bits of ST2. u
INFO Designation for the information field in a frame. u,-\_-’
IRMEMWI Instruction: read memory with address increment. ”n_,-’
IRMEMWO Instruction: read memory without address increment. o
LAGC Long address, group (middle words of LAGP). l
LAGL Long address, group (LSW of LAGP).
LAGM Long address, group (MSW of LAGP). A
LAGP Long address, group (complete 48-bit address). Lt
LAIC Long address, individual, (middle words of LAID). -
LAID Long address, individual (complete 48-bit address).
LAIL Long address, individual (LSW of LAID).
LAIM Long address, individual (MSW of LAID).
LCNTR 16-bit lost counter. Counts lost frames.
LLC Link layer control. =
LNCNL Length count (in bytes) of next frame. This is the lower 8 bits of 16-bit 8
length count. Nontag mode. L
LNCNU Length count (in bytes) of next frame. This is the upper 8 bits of 16-bit .__',_,
length count. Nontag mode. t
LOCKTX Lock-transmit-asynchronous-queues bit. In MDREG1. -
LSB Least-significant-byte bit. Bit 11 in MDREG2. The state of this bit 14
: determines the ordering of bytes in buffer-memory data frames. g
LSW Least significant word. =
MA My address; i.e. the address of this station. Z
MAC This is the FDDI-defined Media Access Contro! (MAC) sublayer, defining <
frame structure, addressing, etc.
- MARR 16-bit memory-address register for MDR random reads from buffer
memory to NP.
MARW 16-bit memory-address register for MDR random writes from NP into
buffer memory.
MDR 32-bit memory data register for random access of buffer memory by node
processor.
MDREG1 16-bit mode-register 1.
MDREG2 16-bit mode-register 2.
MDRL Lower 16 bits of 32-bit memory data register (MDR) for random access by
NP.
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GLOSSARY OF FORMAC Plus MNEMONICS (Continued) T-75-49
Mnemonic Meaning
MDRTAG MDR tag bit. Bit 2 in MAC state-machine register.
MDRU Upper 16 bits of 32-bit memory data register (MDR) for random access
by NP.
MINTR1 Maskable interrupt 1 to NP: Active low.
MINTR2 Maskable interrupt 2 to NP: Active low.

MIR, MIR1 and MIRO

MMODE2-0

MORE
MSRABT
MSVALID
MSwW
NFCS

NP

NPADDR
NPMEMACK
NPMEMRQ
NPMODE
NSA

0Osl

PARITY
PHY

PMD

PRIO, PRI1 and PRI2

QCTRL2-0

R

RA

RACL

RACU

RB

32-bit MAC information register. It is made up of the two 16-bit read-only
registers: MIR1 and MIRO.

Three MDREG1 bits that control FORMAGC Plus operational modes.
(Bits 14-12 in MDREGH).

More frames in queue. Nontag mode.

Memory-status-receive-abort bit. Bit 30 in receive-frame status word.
Memory-status-valid bit. In receive-frame status word.

Most significant word.

No FCS; i.e., do not append four-byte frame-check sequence (FCS)
at end of transmit frame.

Designation for the node processor; or a designation for the 16-bit
data bus from the node processor (input).

Input from the 7-bit NP address bus.

NP memory access acknowledge output (to NP DMA logic).
NP memory request input (from NP DMA logic).

NP bus mode (input).

Next station address (used in SMT).

Open Systems Interconnection communication model.
Parity-type bit (1 = even parity). Bit 12 in MDREG2.

Physical protocol sublayer (per FDDI): encodes and decodes data
moving between the FORMAC Plus and the physical media.

Physical-media-dependent sublayer (per FDDI): i.e. the optical
interconnecting components that convert light signals to/from
electrical signals.

Designations for three 16-bit registers containing the assigned
transmit-priority values for the three corresponding asynchronous
transmit queues. ’

Buffer-memory three-bit queue-control output to host. Tag mode only.

Reset state of the E, A, or C indicator in the frame status (FS) field of a
frame.

Receive bus A (input from PHY). Each nibble contains either data or a
network control character.

Receive A control line for lower nibble of RA bus (input from PHY).
High = network control character. Low = data

Receive A control line for upper nibble of RA bus (input from PHY).
High = network control character. Low = data

Receive bus B (input from PHY). Each nibble contains either data or a
network control character.

48E D EE 0257527 0030933 L EMAMD3|
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GLOSSARY OF FORMAC Plus MNEMONICS (Continued) <t
Mnemonic Meaning I
RBC RAM buffer controller chip (Am73C81A). o
RBCL Receive B control line for lower nibble of RB bus (input from PHY). r:,r-,
High = network control character. Low = data l:l|:“l
RBCU Receive B control line for upper nibble of RB bus (input from PHY). m
High = network control character. Low = data =
RCVERR Receive-errored-frames bit. Bit 4 of MDREG2. ~
RDATA Receive data output signal to host. Tag mode only. m
RD Buffer memory read command. Active low. L‘-_,
READY Ready output to NP (read/write acknowledgment that data transfer is nJ
complete). Active low., o
RPR Read-pointer for receive queue. I
RPXA0Q Read-pointer for transmit asynchronous queue 0.
RPXA1 Read-pointer for transmit asynchronous queue 1. A
RPXA2 Read-pointer for transmit asynchronous queue 2. l:al
RPXL Read-pointer transmit lower. This is the lower 8 bits of the 16-bit =
address of the descriptor for the next transmit frame. Nontag mode only.
RPXS Read-pointer for transmit synchronous queus.
RPXSF Read-pointer for transmitting special frames.
RPXU Read-pointer transmit upper. This is the upper 8 bits of the 16-bit
address of the descriptor for the next transmit frame. Nontag mode only. -~
RS Receive-status output. 2
’ RST Reset-Input from external source. Active low. Initializes FORMAC Plus tj
. state machines and registers. d
RTHR 4-bit receive-frame threshold value in the 16-bit FRMTHR register. ~
Tag mode. ~
R/W Input line selecting read or write access between FORMAC Plus and NP. g
RXFBB1-0 Receive-frame byte boundary. Bits 9 and 10 in MDREG2. g
S Reset state of the E, A, or C indicator in the frame status (FS) field of =
a frame. >
SA Source-address field in frame. i:
SABC Start-address of beacon frame.
SACL Start-address of claim frame.
SADET Status: address detect.
SADRRG Status: internal-address-recognized bit. In receive-frame status word.
SAGP Short address, group (16-bit address).
SAID Short address, individual (16-bit address).
SAS Single attachment station on an FDDI ring.
SCLM Status: claim-state entered. Bit 6 of ST2U.
SD Start-delimiter field in a frame (contains J and K symbols).
SDUPCLM Status: duplicate claim. Bit 2 of ST2L.
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GLOSSARY OF FORMAC Plus MNEMONICS (Continued) T1-75-
Mnemonic Meaning
SEAC2-0 Three bits indicating’ihe set/reset status of the received
E, A and C frame-status indicators.
SELRA If SELRA bit = logic 1 (high), then RA bus input from PHY is selected.
If SELRA = logic 0 (low), then RB bus is selected as input from PHY.
(In MDREGH1).
SELSA Select-short-address bit. Bit 11 of MDREGH.
SERRSF Status: error in special frame. Bit 7 of ST2U.
SERRCTR Status: error counter overflow. Bit 5 of ST2L.Set when the 16-bit error
counter (ECNTR) overflows.
SFRMCTR Status: frame counter overflow. Bit 4 of ST2L.Set when the 16-bit frame
counter (FCNTR}) overflows.
SFRMTY2-0 Status: frame-type. In receive-frame status word.
SHICLM Status: high claim. Bit 4 of ST2U.
SLOCLM Status: lower claim. Bit 3 of ST2U.
SLSTCTR Status: lost counter. Bit 6 of ST2L.Set when the 16-bit lost counter
(LCNTR) overflows.
SMISFRM Status: missed frame. Bit 9 of ST2L.
SMT Station management. A portion of FDDI affecting the individual sublayers
and involving ring configuration, error detection, and fault isolation.
SMULTDA Status: multiple destination address. Bit 14 of ST2L.
SMYBEC Status: my beacon. Bit 1 of ST2U.
SMYCLM Status: my claim. Bit 5 of ST2U.
SNFSLD Status: NP/FORMAC Plus simultaneous load. in ST2U.
SNGLFRM Single-frame-receive-mode. Bit 15 in MDREGH.
SNPPND Status: node-processor MDR read or write request pending. This is
bit 3 of MAC state-machine register.
SOTRBEC Status: other beacon. Bit 0 of ST2U.
SPCEPD Status: parity/coding error in pointer, or descriptor, or data
(S, AO, A1, A2) (synchronous queue, asynchronous queue 0, async1 and async2).
SPHINV Status: PHY invalid. Bit 7 of ST2L.
SQLCK Status: queue-lock (synchronous queue, asynchronous queue 0,
(S, AQ, A1, A2) asynchronous queuet, and asynchronous queue 2). Bits 0-3 of ST1L.
SRABT Status: receive abort. Bit 13 of ST2U.
SRBFL Status: receive buffer full. Bit 12 of ST2U.
SRBMT Status: receive buffer empty. Bit 14 of ST2U.
SRCOMP Status: receive complete. Nontag mode. Bit 15 of ST2U.
SRCVFRM Status: receive single frame. Bit 10 of ST2U.
SRCVOVR Status: receive FIFO overflow. Bit 11 of ST2U.
SRFRCTOV Status: receive frame counter overflow. Bit 9 of ST2U.
SRNGOP Status: ring operational. Bit 15 of ST2L.
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GLOSSARY OF FORMAC Plus MNEMONICS (Continued) T-75-49.

Mnemonic Meaning )
SSIFG Status: short interframe gap. Bit 3 of ST2L.

SSRCRTG Status: source-routing bit. Set if source address (SA) of frame has
MSB set. Bit 28 in receive-frame status word.

ST1, ST1U and ST1L 32-bit Status Register 1. Divided into two separately addressable
16-bit upper and lower halves designated ST1U and ST1L.

S§T2, ST2U and ST2L 32-bit Status Register 2. Divided into two separately addressable
16-bit upper and lower halves designated ST2U and ST2L.

STBFLA Status: transmit buffer full, asynchronous queues. Tag mode only.
Bit9 of ST1U.

STBFLS Status: transmit buffer full, synchronous queue. Tag mode only.
Bit 10 of ST1U.

STBUR Status: transmit buffer underrun (synchronous, async0, async1,
(S, A0, A1, A2) and async2 queues). Bits 12-15 of STiL.

STECFRM Status: transmit end of chain of frames (synchronous, async0, asynct,
(S, A0, A1, A2) and async2 queues). Bits 4-7 of ST1U.

STEFRM Status: transmit end of frame (synchronous, async0, asynci, and
(S, A0, A1, A2) async2 queues). Bits 0-3 of ST1U.

STEXDONS Status: transmit until “*XDONE” in synchronous queue.
STKERR Status: token error. Bit 13 of ST2L.
STKISS Status: token issued. Bit 12 of ST2L.
STMCHN State machine register.
- STRPFCS Strip frame-check-sequence (CRC) bit. In MDREG2. ‘
STRTEXP Status bit set when TRT (token rotation timer) expires and late count

is greater than 0. Bit 10 of ST2L.

STRTEXR Status bit set when TRT expires in recovery, i.e. when transmit
state-machine is in T4 or T5 state. Bit 1 of ST2L.

STVXEXP Status: TVX (valid transmission timer) expired. Bit 11 of ST2L.

STXABR Status: transm»it abort due to reset or recovery.
(S, A0, A1, A2) (synchronous, async0, async1, async2 queues).

STXINFL Status: transmit instruction full (synchronous, async0, async1, and
(S, A0, A1, A2) async2 queues).

SWPR Shadow write pointer for receive queue.

SWPXA0 Shadow write pointer: transmit asynchronous queue 0.
SWPXA1 Shadow write pointer: transmit asynchronous queue 1.
SWPXA2 Shadow write pointer: fransmit asynchronous queue 2.
SWPXS Shadow write pointer: transmit synchronous queue.
SXMTABT Status: transmit abort. Bit 15 of ST1U.

SYMCTL Symbol-control bit. Bit 5 of MDREG2.

SYNPRQ Synchronous-NP-DMA-request-bit. Bit 6 of MDREG2.
T End-delimiter symbol in a frame.
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Mnemonic Meaning

THT 21-bit token-hold timer.

TMO, T™M1 Token-mode bits. These are bits 10 and 11 of the 16-bit MAC
state-machine register (read only).

TMAX Default token-rotation time loaded into TRT after recovery, reset or
initialization.

TMRS 16-bit read-only timer register holding token-timing information.

TMSYNC 21-bit timer loaded with TSYNC value at the start of synchronous
transmission.

TNEG Negotiated token-rotation time (TRT).

TOPR Operational time. This is the initial value (i.e. current in-use value)
of TRT as set by the claim process.

TPRI Stores and checks priority for the three asynchronous queues.

TREQ Requested TRT (contained in two 16-bit registers: TREQO and TREQ1)

TRT 21-bit token-rotation timer.

TSYNC Synchronous transmission bandwidth.

TTRT Target TRT for the ring.

TVX 8-bit timer counting expected time between valid transmissions.

TXFBB1-0 Transmit-frame byte boundary. Bits 28 and 27 in buffer-memory
transmit descriptor.

WPR Write-pointer for receive queue.

WPSF Write-pointer special frames.

WPXAO Write-pointer for transmit asynchronous queue 0.

WPXA1 Write-pointer for transmit asynchronous queue 1.

WPXA2 Write-pointer for transmit asynchronous queue 2.

WPXS Write-pointer for transmit synchronous queue.

WPXSF Write-pointer for transmit special frames.

WR Buffer-memory write signal (output). Active low.

X FORMAC Plus 8-bit transmit bus (output to PHY).

XCL Transmit control, lower nibble of X bus (output to PHY).
High = network control character. Low = data.

XCU Transmit control, upper nibble of X bus (output to PHY).
High = network control character. Low = data.

XDAMAT External-destination address-match input. Active low. (From external
address-match logic).

XDONE Transmit done. -

XMTABT Transmit abort.

XMTINH /HOLD Hold/transmit-inhibit bit. Bit 1 of MDREG1. This is also the name of the
hold/transmit-inhibit input signal from external special-purpose logic.

XS Transmit-status output.

XSAMAT External-source address-match input. Active low. (From external
address match logic).

XTHR 12-bit transmit-frame threshold value in the 16-bit FRMTHR register.

Tag mode only.
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APPENDIX B

SUMMARY TABLES DESCRIBING FORMAC Plus Status Registers and Mode Registers
Status Register 1, Upper 16 Bits (ST1U)

Bit Mnemonic

Bit Position

Description or Function

SXMTABT
STXABRA2

STXABRA1

STXABRAO

STXABRS

STBFLS
STBFLA
STEXDONS
STECFRMA2
STECFRMA1
STECFRMA2
STECFRMS
STEFRMA2
STEFRMA1
STEFRMAO
STEFRMS

15
14

13

12

-
-

—
o

O = N W hHh T N O ©

Status: transmit-abort.

Status: asynchronous queue 2 transmit-abort due to reset

or recovery.

Status: asynchronous queue 1 transmit-abort due to reset

or recovery.

Status: asynchronous queue 0 transmit-abort due to reset

or recovery.

Status: synchronous queue transmit-abort due to reset

or recovery.

Status: synchronous-queue transmit-buffer full.

Status: asynchronous-queue transmit-buffer full.

Status: transmit until XDONE in synchronous queue.

Status: transmit end of chain of asynchronous-queue—2 frames.
Status: transmit end of chain of asynchronous-queue—1 frames.
Status: transmit end of chain of asynchronous-queue—0 frames.
Status: transmit end of chain of synchronous-queue frames.
Status: transmit end of frame: asynchronous queue 2.

Status: transmit end of frame: asynchronous queue 1.

Status: transmit end of frame: asynchronous queue 0.

Status: transmit end of frame: synchronous queue.

Status Register 1,

Lower 16 Bits (ST1L)

Bit Mhemonic

Bit Position

Desctiption or Function

STBURA2
STBURA1
STBURAO
STBURS
SPCEPDA2

SPCEPDA1
SPCEPDAO
SPCEPDS

STXINFLA2
STXINFLA1
STXINFLAD
STXINFLS
SQLCKA2
SQLCKA1
SQLCKAQ
SQLCKS

15
14
13
12
11

10

O = N W Hh OO N

Status: transmit-buffer underrun: asynchronous queue 2.
Status: transmit-buffer underrun: asynchronous queue 1.
Status: transmit-buffer underrun: asynchronous queue 0.
Status: transmit-buffer underrun: synchronous queue.
Status: parity/coding error in pointer, or descriptor, or
data: asynchronous queue 2.

Status: parity/coding error in pointer, or descriptor, or
data: asynchronous queue 1.

Status: parity/coding error in pointer, or descriptor, or
data: asynchronous queue 0.

Status: parity/coding error in pointer, or descriptor, or
data: synchronous queue.

Status: transmit instruction full: asynchronous queue 2.
Status: transmit instruction full: asynchronous queue 1.
Status: fransmit instruction full: asynchronous queue 0.
Status: fransmit instruction full: synchronous queue.
Status: queue lock for asynchronous queue 2.

Status: queue lock for asynchronous queue 1.

Status: queue lock for asynchronous queue 0.

Status: queue lock for synchronous queue.
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Bit Mhemonic Bit Position Description or Function

SRCOMP 15 Status: receive complete. Nontag mode.
SRBMT 14 Status: receive buffer empty.

SRABT 13 Status: receive abort.

SRBFL 12 Status: receive buffer full.

SRCVOVR 11 Status: receive FIFO overflow.
SRCVFRM 10 Status: receive frame.

SRFRCTOV 9 Status: receive frame counter overflow.
SNFSLD 8 Status: Node processor and FORMAC Plus simultaneous load.
SERRSF 7 Status: error in special frame.

SCLM 6 Status: claim state entered.

SMYCLM 5 Status: my claim received.

SHICLM 4 Status: high claim received.

SLOCLM 3 Status: low claim received.

SBEC 2 Status: beacon state entered.

SMYBEC 1 Status: my beacon received.

SOTRBEC 0 Status: other beacon received.

Status Register 2, Lower 16 Bits (ST2L)

Bit Mnemonic Bit Position Description or Function

SRNGOP 15 Status: ring operational.

SMULTDA 14 Status: multiple destination address.
STKERR 13 Status: token error.

STKISS 12 Status: token issued.

STVXEXP 11 Status: TVX expired.

STRTEXP 10 Status: TRT expired and late count greater than 0.
SMISFRM 9 Status: missed frame.

SADET 8 Status: address detect.

SPHINV 7 Status: PHY invalid.

SLSTCTR 6 Status: lost counter overflow.

SERRCTR 5 Status: error counter overflow.

SFRMCTR 4 Status: frame counter overflow.

SSIFG 3 Status: short interframe gap.

SDUPCLM 2 Status: duplicate claim received.

STRTEXR 1 Status: TRT expired in claim or beacon state.
—_— 0 Reserved.

Am79C830
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Mode Register 1 (MDREG1) ' <t
Bit Mnemonic Bit Position Description or Function .
SNGLFRM 15 Single-frame-receive mode. m
MMODE2 14 Control FORMAC Plus operational modes (bit 2). ?
MMODE1 13 Control FORMAC Plus operational modes (bit 1). 1“:1-
MMODEO 12 Control FORMAC Plus operational modes (bit 0). g
SELSA 11 Select-short-address bit o
ADDET2 10 Address-detect bit 2. -
ADDET1 9 Address-detect bit 1. 3
ADDETO 8 Address-detect bit 0. '
SELRA 7 Select input from PHY. 1 = input from RA. 0 = input from RB. g
DISCRY 6 Disable-carry bit.
EXGPA1 5 Extended-group-addressing bit 1. .
EXGPAO 4 Extended-group-addressing bit 0. a
LOCKTX 3 Lock-transmit-asynchronous-queues bit. L
FULL/HALF 2 Full-duplex/half-duplex bit. ;C_l
XMTINH/HOLD 1 Transmit-inhibit/hold bit,
_— 0 Reserved.

Mode Register 2 (MDREG2)
Bit Mnemonic Bit Position Description or Function =
BMMODE 15 Buffer-memory-mode bit. N
STRPFCS 14 | Strip-frame-check-sequence (CRC) bit. -
CHKPAR 13 - | Check-parity bit. P
PARITY ' 12 Parity type: 1 = even; 0 = odd. ad
LSB 11 The state of the LSB bit determines the ordering of bytes g

in buffer-memory data frames. U

RXFBB1 10 Receive frame byte boundary (bit 1). =
RXFBBO 9 Receive frame byte boundary (bit 0). -~
ENHSRQ 8 Enable-host-request bit. 2
ENNPRQ 7 Enable-NP-DMA-request bit.
SYNPRQ 6 Synchronous-NP-DMA-request bit.
SYMCTL 5 Symbol-control bit.
RCVERR 4 Receive-errored-frames bit.
AFULL3 3 Transmit queue almost-full value, bit 3.
AFULL2 2 Transmit queue almost-full value, bit 2.
AFULLA 1 ~ Transmit queue almost-full value, bit 1.
AFULLO 0 Transmit queue almost-full value, bit 0.
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