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DISTINCTIVE CHARACTERISTICS

B Implements Media Access Control (MAC) layer B/ Supports data rates up to 100 Mbps
protocol for the ANSI X3T9.5 standard (Fiber B Supports group, individual, and broadcast

Distributed Data Interface, FDDI)
B Error detection capability

addressing
B Allows external address detection circuits

- Cyclic redundancy checking and generation — Useful in bridge applications

—~ Token claiming and beacon modes

M Diagnostics Features
— Four loopback modes
— Status bit collection

M Supports prioritized transmission of
asynchronous messages

B Promiscuous mode for network monitoring
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GENERAL DESCRIPTION
The Am79C83A Fiber Optic Ring Media Access Con-
troller (FORMAC) is a CMOS device which implements
the timed token passing protocol specified by the FDDI
standard. It performs frame formation functions such as
generating preamble, CRC, and status information. It

facilitates error recovery with token claiming and
beaconing capability. Information needed by station-
management software for ring diagnostics and statisti-
cal network characterization is also provided by the

FORMAC.

Notes:

The word “frame” is used in the SUPERNET data sheets to describe three different groups of information.
1. One group is passed over the network media and has the following structure:

Frame Start
Preamble | Delimiter

Frame
Control

Destination
Address

Source
Address

Frame

Information | Check Sequence

End
Delimiter

Frame
Status

2. The others are stored in buffer memory and are structured as follows:

A) Transmit frame

Frame | Destination Source Frame
Descriptor | Control Address Address | Information Check Sequence Pointer
B) Receive frame
Frame | Destination Source Frame
Descriptor | Control Address Address | Information Check Sequence

4-2

Am79C83




AMD a

TABLE OF CONTENTS

DISTINCTIVE CHARACTERISTICS . ... ... . ... i e 4-1
BLOCK DIAGRAM . . . e e 4-1
GENERAL DESCRIPTION . . .. e e e e 4-2
CONNECTION DIAGRAM . . ... s e e 4-9
LOGIC SYMBOL . ... ... . e 4-9
ORDERING INFORMATION . ... ... i 4-10
PIN DESCRIPTION . . .. e e 4-10
FUNCTIONAL DESCRIPTION . .. .. .. e i e 4-17
Overview of User-Accessible RESOUICES . ... ... .. i e 4-17
Programmable RESOUFCES . . . ... . . e 4-17
Hardwired ReSOUICES . . . .. ... 4-18

BloCk Diagram .. .. e 4-18
Operational MOTES . ... ... e e 4-20
Intialization . . ... e 4-20
ON-LiNe .o 4-21
Loopback . .. .. e 4-29

HOL D1 Operation . ..ottt e 4-30
FORMAC Programiming . ... ... it e e e e e 4-31
Mode Register (MODE) . ... .. .. . 4-31
INStruCtion Set . ... . 4-33
Address Registers (ADRS0-7) . ... .. e 4-36

MAC Information Register (MIRo—1) .. ... . 4-36

TMAX Register (TMAX) . . e 4-36

TVX Register (TVX) oo e 4-37

State Machine Register (STAT) . ... .. . e 4-37

Status Register and Interrupts . ... ... . 4-37
Interrupt Mask Register (IMSK) . ... ... 4-38
Asynchronous Priority Register (TPRI) .. .. ... .. . 4-38

Frame Status Register (FRSTAT) .. ... . i e e e 4-38

Data Handling and FOrmMats ... ... ... 4-40
FDDIFrame Formals . ... ... . e 4-40
Network Data Format . .. ... ... 4-40

User Test MOdes .. ... e 4-40
ABSOLUTE MAXIMUM RATINGS . . ... ... ... e 4-41
OPERATING RANGES . ... . ... . i e e e e e 4-41
DC CHARACTERISTICS ... .. . . e e e e e 4-41
CAPACITANCE . ... . e 4-41
SWITCHING CHARACTERISTICS . . ... .. e e e e 4-42
SWITCHING WAVEFORMS .. .. .. e e 4-46

SWITCHING TEST CIRCUIT .. .. e 4-50
SWITCHING TEST WAVEFORM

Am79C83 43



&\ amp

CONNECTION DIAGRAM
PGA Bottom View (Pins facing up)

A B c D E F G H J K L M N P R
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4 YRS YRa YRe ‘ GND RA7 NC 4
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A B C D E F G H J K L M N P R
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PIN DESIGNATIONS

(Sorted by Pin Number)

Pin Pin Pin Pin
No. Pin Name No. Pin Name No. Pin Name No. Pin Name
A-1 Vee c7 YR; H-13 GND N-10 RBs4
A-2 NC c-8 GND H-14 - GND N-11 GND
A-3 NC c-9 YT H-15 Vee N-12 XP
A4 YRs Cc-10 RDYTBYT J-1 NPs N-13 X7
A-5 YRz c-11 XMEDAVA J-2 NPg N-14 Xo
A-6 YT7 c-12 GND J-3 vCC N-15 So
A-7 Vee c-13 FULL J-13 S P-1 READY
A-8 YTs c-14 MISFRM J-14 AOUT P-2 HOLD>
A-9 YTa C-15 Sl J-15 EQUT P-3 RAs
A-10 | YT2 D1 INST, K-1 NP4 P-4 RA7
A-11 | XMTABT! D-2 CSi K-2 NPs P-5 RA4
A-12 | XMTABTO D-3 INSTo K-3 NP7 P-6 RA;
A-13 | RECEIVE D-4 GUIDE PIN K-13 LSTINC P-7 RBP
A-14 | DAVALID D-13 MEDREQA K-14 FRINC P-8 RB?
A-15 | FSHRCVF D-14 MEDREQS K-15 So P-9 RBs
B-1 RW D-15 TEST -1 NP2 P-10 RB3
B-2 RESET E-1 DS L-2 NP3 P-11 RB:
B-3 YRy E-2 NP14 L-3 GND P-12 XCU
B4 YR4 E-3 GND L-13 X2 P-13 Xs
B-5 YRo E-13 GND L-14 ERRINC P-14 VvCC
B-6 YRs E-14 INICLBN L-15 Sz P-15 X1
B-7 YTP E-15 CLM/BEC M-1 NP4 R-1 RAP
B-8 GND F-1 NP1s M-2 NPo R-2 RACU
B-9 YTs F-2 NP2 M-3 MINTR R-3 RACL
B-10 | YTo F-3 BMODE M-13 TOKISD R-4 NC
B-11 | YTs F-13 LNGADR M-14 GND R-5 RAs
B-12 | XMEDAVS F-14 XDAMAT M-15 S3 R-6 RAO
B-13 | XFRBYTE F-15 FSVLD N-1 NMINTR R-7 RBCU
B-14 | RCvABTI G-1 NP13 N-2 HOLD1 R-8 NC
B-15 | RCVABTO G-2 NP1o N-3 LPBEN R-9 RBs
Cc-1 INST> G-3 GND N-4 GND R-10 RB:
c-2 INST3 G-13 XSAMAT N-5 RAz R-11 RBo
c-3 BCLK G-14 couT N-6 RA3 R-12 XCL
c-4 YRs G-15 SDRCVD N-7 vCC R-13 Xs
Cc-5 YRP H-1 NP4 N-8 RBCL R-14 Xa
c-6 GND H-2 NC N-9 GND R-15 X3

H-3 NPs
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PIN DESIGNATIONS
(Sorted by Pin Name)

Pin Pin Pin Pin
No. Pin Name No. Pin Name No. Pin Name No. Pin Name
J-14 | AOUT F-13 LNGADR P-11 RB: P-13 Xs
c-3 BCLK N-3 LPBEN R-10 RB2 R-13 Xs
F-3 BMODE K-13 LSTINC P10 RB3 N-13  |X7
E-15 | CLM/BEC D-13 MEDREQA N-10 RB4 R-12 XCL
G-14 | couTt D-14 MEDREQS P-9 RBs P-12 XCu
D-2 Csi M-3 MINTR R-9 RBs F-14 XDAMAT
A-14 | DAVALID c-14 MISFRM P-8 RB7 B-13 XFRBYTE
E-1 DS N-1 NMINTR N-8 RBCL C-11 XMEDAVA
J-15 | EOUT M-2 NPo R-7 RBCU B-12 XMEDAVS
L-14 | ERRINC M—1 NP, P-7 RBP A-11 XMTABTI
K-14 | FRINC L-1 NP2 B-14 RCVABT! A-12 XMTABTO
A-15 | FSHRCVF L-2 NP3 B-15 RCVABTO [ N-12 XP
F-15 | FSVLD K—1 NP3 Cc-10 RDYTBYT G-13 |XSAMAT
C-13 | FULL K-2 NPs P—1 READY B-5 YRO
H-14 | GND J-2 NPs A-13 RECEIVE c-7 YR:
E-13 | GND K-3 NP7 B-2 RESET A-5 YR2
B-8 GND J-1 NPs K-15 So B-6 YR3
G-3 GND H-3 NPs J-13 S B4 YRs
N-9 GND G-2 NP1o L-15 S2 A4 YRs
E-3 GND H-1 NP1 M-15 S3 Cc-4 YRs
C-6 GND F-2 NP1z G-15 SDRCVD B-3 YR7
M-14 [ GND G-1 NP3 c-15 sl c-5 YRP
N-11 | GND E-2 NP4 N-15 SO B~10 YTo
c-8 GND F-1 NP1s D-15 TEST Cc-9 YT
N-4 GND B-1 RW M-13 TOKISD A-10 YTz
Cc-12 |GND R-6 RAO A vCC B-11 YTs
H-13 | GND P-6 RA: N-7 Vee A-9 YTa
L-3 GND N-5 RA. J-3 Vee B-9 YTs
D-4 GUIDE PIN N-6 RA3 A7 Vee A8 YTs
N-2 HOLD; P-5 RA4 P-14 Vee A6 YT7
p-2 HOLD:2 R-5 RAs H-15 Vee B-7 YTP
E-14 | INICLBN P-3 RAs N-14 Xo R—4 NC
D-3 INSTo P-4 RA7 P-15 X1 A-3 NC
D-1 INST: R-3 RACL L-13 X2 A-2 NC
C-1 INST2 R-2 RACU R-15 X3 R-8 NC
c-2 INST3 R-1 RAP R-14 X4 H-2 NC
R-11 RBO

4-6 Am79C83



AMD l.‘l

CONNECTION DIAGRAM
168-Pin PQFP
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PIN DESIGNATIONS

Plastic Quad Flat Package

Pin Pin Pin Pin

No. Pin Name No. Pin Name No. Pin Name No. Pin Name
1 NC 43 NC 85 NC 127 | NC

2 NC 44 NC 86 NC 128 | NC

3 NC 45 NC 87 NC 129 | NC

4 RESET 46 RCVABT! 88 VCC 130 | HOLD1
5 BCLK 47 RCVABTO 89 X4 131 | HOLD2
6 YRP 48 MISFRM 90 X5 132 | LPBEN
7 YR7 49 FULL 91 X6 133 | READY
8 YR6 50 GND 92 X7 134 | MINTR
9 YR5 51 Si 93 XCL 135 | NMINTR
10 GND 52 TEST 94 GND 136 | GND
11 YR4 53 MEDREQS | 95 XCU 137 | NPO
12 YR3 54 MEDREQA | 96 xp 138 | NP1

13 YR2 55 INICLBN 97 RBO 139 | NP2
14 YR1 56 CLM/BEC a8 RB1 140 | NP3

15 YRO 57 FSVLD 99 RB2 141 NP4
16 YTP 58 XSAMAT 100 | RB3 142 | NP5
17 YT7 59 XDAMAT 101 RB4 143 | NPs
18 YT6 60 LNGADR 102 | RBS 144 | NP7
19 VCC 61 SDRCVD 103 | RB6 145 | NP8
20 NC 62 cout 104 | GND 146 | vCC
21 GND 63 GND 105 | GND 147 | NC

22 GND 64 GND 106 | GND 148 | GND
23 GND 65 GND 107 | NC 149 | GND
24 YT5 66 NC 108 | vce 150 | GND
25 YT4 67 VCC 109 | NC 151 | NP9
26 YT3 68 AQUT 110 | RB7 152 | NP10
27 Y12 69 EOUT 111 | RBCL 153 | NP14
28 YT4 70 FRINC 112 | RBCU 154 | NP12
29 YTO 71 LSTINC 113 | RBP 155 | NP13
30 RDYTBYT 72 ERRINC 114 | RAO 156 | NP14
31 XMTABTI 73 S0 115 | RAt 157 | NP15
32 NC 74 S1 116 | RA2 158 | BMODE
33 XMTABTO 75 S2 117 | RA3 159 | DS

34 XMEDAVS 76 s3 118 | RA4 160 | GND
35 XMEDAVA 77 GND 119 | RA5 161 | CS

36 XFRBYTE 78 TOKISD 120 | RA6 162 | INSTO
37 GND 79 SO 121 | RA7 163 | INST1
38 RECEIVE 80 X0 122 | GND 164 | INST2
39 DAVALID 81 X1 123 | RACL 165 | INST3
40 FSHRCVF 82 X2 124 | RACU 166 | RW

41 NC 83 X3 125 | RAP 167 | vCC
42 NC 84 NC 126 | NC 168 | NC
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LOGIC SYMBOL
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of these elements:

AM79C83

lo

-[_— ALTERNATIVE PACKAGING OPTION
MW = Trimmed and Formed in a tray
(PQJ168)

OPTIONAL PROCESSING
Blank = Standard processing

TEMPERATURE RANGE
C = Commercial (0 to +70°C)

PACKAGE TYPE
G = 145-Lead Pin Grid Array without
Heat Sink (CGX145)

K = 168-Plastic Quad Flat Pack (PQR168)

SPEED OPTION
Not Applicable

DEVICE NUMBER/DESCRIPTION
Am79C83
CMOS Fiber Optic Ring Media Access Controtler

Valid Combinations

Valid Combtnations Valid Combinations list configurations planned to be

AM79C83 [ GC, KC, KCW supported in volume for this device. Consult the lo-

cal AMD sales office to confirm availability of specific

valid combinations or to check on newly released

combinations, and to obtain additional data on
AMD'’s standard military grade products.
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PIN DESCRIPTION

RBC Interface

RCVABTI
Receive Abort In (Input; Active HIGH)

This input indicates that an external event has caused a
received frame to be aborted. One such event may be
when Buffer Memory is full. The FORMAC will set the
C_indicator on address-recognized frames unless
RCVABTI or MISFRM goes HIGH or the FORMAC is
forced out of the receive state, as evidenced by
RCVABTO being driven HIGH. RCVABT will cause the
FORMAC to drive the RECEIVE, DAVALID, and
FSHRCVF outputs LOW and three state the YR-bus un-
til the next frame is received.

DPC Interface

Ali output pins which go to the DPC change state syn-
chronously with BCLK. Allinput pins which are drivenby
the DPC must be asserted synchronously with BCLK.

CLM/BEC
Claim/Beacon (Output)

The CLM/BEC pinis used in conjunction with INICLBN.
CLM/BEC is a level signal that is HIGH when a claim is
required for transmission.

DAVALID
Data Valid (Output; Active HIGH)

The DAVALID signal indicates that the FORMAC has
placed valid data on the YR-bus. If DAVALID is HIGH
when RECEIVE is HIGH, the data output to the YR-bus
is part of the frame received from the media. lf DAVALID
is HIGH and RECEIVE is LOW, the data output to the
YR-bus represents status information. This occurs on
the clock cycle when RECEIVE is brought LOW.
DAVALID remains HIGH for an integral number of clock
cycles. DAVALID will also go LOW during frame recep-
tion when the FORMAC is put on “hold” by a HIGH
HOLD:+input.

FSHRCVF
Flush Received Frame (Output; Active HIGH)

The FSHRCVF pin is used to inform the RBC and DPC
that the frame currently being received should not be
copied. FSHRCVF is asserted on two conditions. One
condition is when the frame being received is a frag-
ment. This occurs when the FORMAC encounters a
non-data symbol in the frame stream before the End De-
limiter is encountered. (FSHRCVF will be asserted the
cycle prior to RECEIVE going LOW). Alternatively, the
FSHRCVF output may indicate the result of the FOR-
MAC address detect comparison. The pin is activated
for one BCLK cycle while RECEIVE is HIGH when the
destination address (DA) of the received frame does not
match the node’s own address. This condition is indi-

cated when neither the internal address detect logic nor
the XDAMAT input result in a match condition.

INICLBN
Initialize Claim/Beacon (Output; Active HIGH)

The INICLBN pin is set HIGH for one cycle, indicating a
need to issue claimor beacon frames, The type of frame
required is determined by the CLM/BEC output. After
activating INICLBN, the FORMAC expects the proper
frame to be queued for transmission via an S-frame me-
dia request (MEDREQS). The claim or beacon should
be continuously queued until the FORMAC indicates
otherwise. This indication can come in two forms. First,
if the FORMAC wishes to switch from issuing claims to
issuing beacons (or vise versa), INICLBN will be as-
serted again. Secondly, if the FORMAC transmit state
machine returns to idle, then the FORMAC will assert
XMTABTO.

MEDREQA

Media Request Asynchronous (Input; Active HIGH)
The MEDREQA input indicates a DPC request for ac-
cess to the medium so that A-frames may be transmit-
ted. If MEDREQA is HIGH, MEDREQS is LOW, and the
medium is available; then the FORMAC will assert the
XMEDAVA line.

MEDREQS
Media Request Synchronous (Input; Active HIGH)

The MEDREQS input indicates a DPC request for ac-
cess to the medium so that S-frames may be transmit-
ted. if MEDREQS is HIGH and the medium is available
then the FORMAC will assert the XMEDAVS line.

MISFRM
Missed Frame {Input; Active HIGH)

Missed Frame is generated by the DPC when frames
cannot be copied due to inter-frame gap error. The DPC
handles this condition differently from the case of a re-
ceive abort. The FORMAC, however, treats these cases
identically. The FORMAC will inhibit setting the C_indi-
cator of the second frame when the MISFRM is re-
ceived. RECEIVE, DAVALID, and FSHRCVF are
dropped and the YR-bus is set to the high-impedance
state.

RCVABTO
Receive Abort Out {Output; Active HIGH)

The RCVABTO pinis asserted forone BCLK cycle when
the FORMAC receiver is interrupted while the RECEIVE
output is HIGH. Such an interruption occurs when the
FORMAC transmitter leaves the idle or repeat states
due to a network event or an instruction to enter a new
state.

Am79C83 4-11



&\ amp

RDYTBYT
Ready to Transmit Byte (Input; Active HIGH)

The RDYTBYT is an indication from the DPC that it has
filled its internal FIFO and can guarantee transmission
of a continuous frame. Normally, RDYTBYT will remain
HIGH until the FORMAC receives the entire frame. In
case of an abon, it can go LOW before the frame trans-
mission is complete. RDYTBYT must never be HIGH if
XMEDAVS and XMEDAVA are both LOW.

RECEIVE
Receive Frame (Output; Active HIGH)

The RECEIVE signal indicates that a received frame is
being sentfromthe FORMAC to the DPC. Eachframeis
bound by an active RECEIVE signal. Itis set HIGH when
the frame control (FC) field is clocked onto the YR-bus.
RECEIVE goes LOW one byte after the final byte of the
frame’s Frame Check sequence (or information field) is
sent onto the YR-bus.

XFRBYTE
Transfer Byte (Output; Active HIGH)

The XFRBYTE outputis asserted by the FORMAC inre-
sponse tothe RDYTBY T input. It indicates that the FOR-
MAC is ready to read a byte from the YT-bus. XFRBYTE
may stay HIGH for one or more cycles. XFRBYTE can
go HIGH only if RDYTBYT is asserted.

XMEDAVA
Transmit Media Avallable for Asynchronous (Out-
put; Active HIGH)

The XMEDAVA s a handshake signal betweenthe DPC
and FORMAC that is generated when MEDREQA is
HIGH and a usable token is captured or held.
XMEDAVA is analogous fo the XMEDAVS signal.
XMEDAVA will not be asserted when XMEDAVS is ac-
tive (i.e., S-frames take precedent).

XMEDAVS
Transmit Media Available for Synchronous (Output;
Active HIGH)

The XMEDAVS is a handshake signalbetweenthe DPC
and FORMAC that is generated in response to both of
the following conditions: 1) MEDREQS is HIGH and a
usable token is captured or held, or 2) MEDREQS is
HIGH and the FORMAC has received an ILDSNDM in-
struction. XMEDAVS goes LOW after the frame is trans-
mitted (end of frame is signified by the RDYTBYT input
going LOW). If the MEDREQS remains HIGH and the
FORMAC determines that another transmission oppor-
tunity exists, the XMEDAVS will go HIGH again in the
next clock cycle.

XMTABTI
Transmit Abort In (Input; Active HIGH)

If an abort is initiated through the DPC, then
MEDREQS, MEDREQA, and RDYTBYT are set LOW.
One cycle later, the XMTABTI pin is asserted. Upon de-
tecting XMTABTI HIGH, the FORMAC aborts the outgo-
ing frame by ensuring that the FCS and FSfields are not
appended to the frame.

XMTABTO
Transmit Abort Out (Output; Active HIGH)

XMTABTO is generated when the FORMAC exits the
claimvbeacon mode.

YRo-7
Y Receive Bus (Output; Three State)

The YR-bus is used to transfer data received from the
media to the DPC. The YR-bus is also used to send
status information to the DPC at the end of a frame
transfer. The YR-bus is active when eitherthe RECEIVE
or DAVALID outputs are HIGH.

When the FORMAC receives a frame from the media
and the transmitter is in the idle or repeat state (in half-
duplex mode},the YR-bus is enabled and the RECEIVE
lineis set HIGH. DAVALID is asserted as the data is sent
to the Y-bus. In full-duplex mode, YR is always config-
ured for output. Frames received from the media are
presented on the YR-bus regardiess of the transmitter
state.

Status information is also passed over the YR-bus. The
received frame’s status is stored as a byte in the FOR-
MAC, appended to the end of the frame and output to
the Y-bus. The FORMAC indicates this status byte with
a special handshake. When the status is placed on the
bus, DAVALID is set HIGH while RECEIVE remains
LOW.

YRP
Y Receive Bus Parity (Output; Three State, Active
HIGH)

YRP indicates odd parity on the YR-bus. This signal
changes state at the same time as the YR-bus.

4-12 Am79C83
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YTo-7
Y Transmit Bus (Inputs)

The YT-bus carries data to be transmitted on the media
fromthe DPC to the FORMAC. The YT-bus interfaces to
Y-bus of the DPC. In a half-duplex system, the YT input
and YR output bus share the Y-bus of a common DPC.
Data for transmission is passed to the FORMAC over
the YT-bus synchronous to the BCLK. Data flow is con-
trolled using a two-wire handshake. When the DPC is
ready to transmit data, it sets the RDYTBYT line HIGH.
When the FORMAC is ready to receive the frame, the
XFRBYTE line is set HIGH.

YTP
Y Transmit Bus Parity (Input; Active HIGH)

The YTP signal indicates odd parity on the YT-bus.

ENDEC Interface

The following sections describe the pins used to inter-
face the FORMAC with the Am7384A ENDEC. All out-
puts to the ENDEC are driven synchronously with
BCLK. Allinputs must change state synchronously with
BCLK.

RAo-7
Receive Bus A (Inputs)

The RA-bus is used to receive information from an EN-
DEC. Bytes are clocked into the FORMAC RA-bus syn-
chronously with BCLK.

RACL
Receive A Control Lower (Input; Active HIGH)

The RACL is driven HIGH to indicate that the lower nib-
ble of the RA-bus (RAo-3) is a network control character.

RACU

Recelve A Control Upper (Input; Active HIGH)
RACU is driven HIGH to indicate that the upper nibble of
the RA-bus (RA+7) is a network control character.
When RACU is LOW, this nibble contains data.

RAP

Recelve A Parity (Input; Active HIGH)

The RAP input reflects odd parity on the RAc—7, RACU,
RACL, and RAP lines. If the number of “1s” on RAc-7,
RACU, and RACL is odd, then RAP will be logic “0".

RBo-7

Receive Bus B (Inputs)

The RB-bus is used to receive information from an EN-
DEC. Bytes are clocked into the FORMAC RB-bus syn-
chronously with BCLK.

RBCL
Receive A Control Lower (Input; Active HIGH)
The RBCL is asserted to indicate that the lower nibble of

the RB-bus (RBo-3) is a network control character.
RBCL is synchronous with the BCLK.

RBCU
Receive B Control Upper (Input; Active HIGH)

RBCU is asserted to indicate that the upper nibble of the
RB-bus (RB4-7) is a network control character. When
RBCU is LOW, this nibble contains data. RBCU is syn-
chronous with the BCLK.

RBP

Recelve B Parity (Input; Active HIGH)

The RBP input reflects odd parity on the RBo-7, RBCU,
RBCL, and RBP lines. If the number of “1s” on RBo-7,
RBCU, and RBCL is odd, then RBP will be logic “0”.

Xo-7

Transmit Bus (Outputs)

This output bus is used as a path for control and data in-
formation which will be transmitted over the medium
through the ENDEC.

XCL

Transmit Control Lower {Output; Active HIGH)

The XCL output signal is used to identify control sym-
bols on the lower nibble of the transmit bus. If XCL is
HIGH, the lower nibble of the X-bus is interpreted as a
network control character. Otherwise, itis interpreted as
a data nibble.

XCu

Transmit Control Upper (Output; Active HIGH)

The XCU output signal is used to flag control symbols on
the upper nibble of the transmit bus. if XCU is HIGH, the
upper nibble of the X-bus is interpreted as a network
control character. Otherwise, it is interpreted as data
nibbie.

XP

Transmit Parity (Output; Active HIGH)

This signal reflects odd parity on the Xo-7, XCU, XCL,
and XP lines. If the number of “1s” on Xo-7, XCU, and
XCL is odd, then XP will be logic “0".

Node Processor interface

All inputs from the Node Processor (NP) must be as-
serted synchronously with BCLK uniess the FORMAC is
in asynchronous mode (BMODE pin is LOW). All out-
puts to the NP change state synchronously with BCLK.
CSi

Chip Select Input (Input; Active LOW)

'CSI enables read and write operations to the FORMAC.
Itis logically “ANDed” with the DS line to enable transmit
fogic of the FORMAC. In synchronous mode TSI must
stay LOW one BCLK cycle longer than DS.
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DS

Data Strobe (Input; Active LOW)

This signal is logically “ANDed” with the CS line. The
DS input is part of the handshake between the NP and
FORMAC whenthe FORMAC acts as bus slave. This in-
put signalis set by the Node Processor to frame the data
transfers between the NP and the FORMAC. The direc-
tion of the data transfer is dictated by the status of the
R/W line. The NP sets DS LOW, initiating a data trans-
fer. The FORMAC reacts asynchronously to this signal
when BMode is LOW.

INSTo-3

Instruction 0-3 (Inputs)

The instruction input lines allow direct access to the
FORMAC internal registers. These lines are used to
place the FORMAC into different operating states. The
instruction timing has been designed so that INSTo-3
can be tied to the address bus of a conventional micro-
processor.

MINTR

Maskable Interrupt (Output; Open Drain, Active
LOW)

The MINTR output of the FORMAC is an attention line

that indicates, when LOW, the status of one or more un-
masked flags in the status registers.

NMINTR

Non-Maskable Interrupts (Output; Open Drain, Ac-
tive LOW)

TheNMINTR output of the FORMAC is an attention line
that indicates, when LOW, that one or more non-mask-
able interrupt conditions have occurred.

NPo_s5

Node Processor Data Bus (Input/Qutput; Three
State)

The NP-bus is a 16-bit wide bidirectional data bus used
tointerface the FORMAC to the NP. Datatransfer onthe
NP-bus can be synchronous or asynchronous depend-
ing upon the setting of the BMODE pin. For asynchro-
nous operation, a two-wire handshake is provided
through the READY and DS lines.

R/W

Read/Write (Input)

This pin allows the NP to read from or write into internal
registers of the FORMAC.

READY
Ready (Output; Open Drain, Active LOW)

The READY output is used in the handshake between
the NP and FORMAC. The FORMAC READY output
provides an asynchronous acknowledgment to the NP
that a data transfer is complete. The FORMAC asseris
READY when it has put data onto the NP-bus during a
read cycle or is about to take data off the NP-bus during

a write cycle. READY is a response to the DS and will
return HIGH after the DS signal goes HIGH.

Clocks, Control, and Special-Function
Interfaces

AOUT

Address Indicator (Output; Active HIGH)

AQUT identifies the state of the A_indicator which is re-
ceived from frames whose source address match the lo-
cal address. AOUT is HIGH for set indicators and LOW
for indicators received as reset or not received. The
state of EOUT is only meaningful when the FSVLD out-
put is asserted. EOUT, AOUT, and COUT will retain
their values until the next Start Delimiter is received.
This allows simple latching of these status bits on the
falling edge of FSVLD.

BCLK

Byte Clock (Input)

The BCLK is the clock that runs the media access logic
in the FORMAC. Data transmitted to and received from
the ENDEC interface is synchronous to BCLK.

BMODE

Bus Mode (Input)

The BMODE input is strapped HIGH for synchronous
operation of the NP-bus. A LOW level allows asynchro-
nous operation of the NP-bus.

CouT
Copy indicator (Output; Active HIGH)

COUT identifies the state of the C_indicator received
from frames whose source address match the node’s
address. COUT is HIGH for set indicators and LOW for
indicators received as reset or not received. The state of
COUT is only meaningful whenthe FSVLD outputis as-
serted. EOUT, AOUT, and COUT will retain their values
untilthe next Start Delimiter is received. This allows sim-
ple latching of these status bits on the falling edge of
FSVLD.

EOUT

Error Indicator (Output; Active HIGH)

EOQUT identifies the state of the E_indicator received
from frames whose source address match the node’s
address. EOUT is HIGH for set indicators and LOW for
indicators received as reset or not received. The state of
EOUT is only meaningful when the FSVLD output is as-
serted. EQUT, AOUT, and COUT will retain their values
until the next Start Delimiter is received. This permits
simple latching of these status bits on the falling edge of
FSVLD.

ERRINC
Error Counter Increment {Output; Active HIGH)

ERRINC is synchronous with BCLK and remains HIGH
for one BCLK cycle. ERRINC indicates reception of an

4-14 Am79C83



AMD a

invalid FDDI frame (invalid data length or CRC) where
the error indicator was not set by a previous station. This
output can be usedto increment a counter for the collec-
tion of ring statistics.

FRINC
Frame Counter Increment (Output; Active HIGH)

FRINC is synchronous with BCLK and remains HIGH for
one BCLK cycle. FRINC indicates reception of a symbol
stream which conforms to the FDDI frame format.
FRINC can be used to increment an external counter for
collection of ring statistics.

FSVLD
Frame Status Valid (Output; Active LOW)

This pin is used to indicate that valid status information
is presented on the EOUT, AOUT, and COUT pins.
FSVLD is asserted when a frame whose source address
equals the local address is received. This match is de-
termined by either the internal address detection logic or
the XSAMAT input. FSVLD as well as the EQUT,
AOUT, and COUT indicators are asserted on the sec-
ond cycle after the End Delimiter is received on the R-
bus. The rising edge of FSVLD can be used to clock
EOUT, AOUT, and COUT into a register.

FULL
Full Duplex (Input; Active HIGH)

During normal operation, RECEIVE cannot go HIGH
while the transmit state machine is in the transmit data,
claim, or beacon states. The FULL pin overrides this re-
quirement and is useful for implementing a full-duplex
system.

HOLD.
Hold One (Input; Active HIGH)

HOLD: acts as a suspend/resume feature. When
HOLD. is asserted, the FORMAC receive state ma-
chines and the internal pipelines will hold their present
values. Bytes received during the cycle following HOLD-
assertion are ignored. If the chip is transmitting or re-
ceiving on the Y-bus, HOLD: will also cause XFRBYT
and/or DAVALID to go LOW. The TV X timer will be held
and frame transmission suspended as a result of
HOLD:. No other timers are aftected by HOLD:.

HOLD:2

Hold Two (Input; Active HIGH)

HOLD:2 holds the current state of the THT and TRT
timers.

LNGADR
Long Address (Output; Active HIGH)

The LNGADR output becomes valid during the BCLK
cycle after the SDRCVD pin is asserted. The LNGADR
output vaiue will hold until the next Start Delimiter is re-
ceived. LNGADR is asserted if the frame’s frame-con-
troltield indicates a 48-bit address. The LNGADR output
is used in conjunction with the SDRCVD signal to sup-
port external address detection and token discrimina-

tion. Upon reception of a token, the LNGADR output will
be HIGH if the frame-control field identifies the token as
a restricted token.

LPBEN

Loopback Enable (Output; Active HIGH)

LPBEN is asserted whenthe FORMAC enters loopback
mode. This pin is provided to support configurations us-
ing external hardware to store loopback frames.

LSTINC

Lost Counter Increment (Output; Active HIGH)
LSTINC is synchronous with BCLK and remains HIGH
for one BCLK cycle. LSTINC indicates reception of a
non-data, non-End Delimiter symbol pair in the midst of
frame. LSTINC can be used to increment an external
counter for collection of ring statistics.

RESET
Reset (Input; Active LOW)

RESET is an asynchronous input which initializes the in-
ternal FORMAC state machines and registers. It must
be held LOW for at least four BCLK cycles.

So-3
Status Receive (Outputs)
The S pins indicate the type of frame received by the

FORMAC (regardless of destination or source address
match). The bit assignment is as follows:

Ss S2 S1  So Description

0 0 0 0 Quiescent

0 0 0 1 Claim frame

0 0 1 0 Beacon frame

0 0 1 1 Other MAC frame

0 1 0 0 NSA frame

0 1 0 1 Other SMT frame

0 1 1 0 Implementor frame

0 1 1 1 Reserved

1 0 0 0 Pass Token—Unrestricted

1 0 0 1 Pass Token-Restricted

1 0 1 0 Capture Token—
Unrestricted

1 0 1 1 Capture Token—Restricted

1 1 0 0 Reserved

1 1 0 1 Reserved

1 1 1 0 Reserved

1 1 1 1 PH_Invalid Received
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The Spins are setto logic “0" upon reset. They remain in
this state until a frame is received from the ring. Afterthe
frame status field is received, the code corresponding to
the frame type is driven onto the S pins for one BCLK cy-
cle. PH_lInvalid is output upon receipt of the PH_Invalid
symbol from an ENDEC. PH_Invalid is indicated by all
“1s” on the upper nibble of the selected R-bus with the
upper and lower control input held HIGH. These pins
can be used by the NP in conjunction with external RS
flip-flops.

SDRCVD

Start Delimiter Received (Output; Active HIGH)
The SDRCVD output is asserted after a Start Delimiter
(JK) is received at the FORMAC input. The signal re-
mains HIGH for one clock cycle. The SDRCVD pin is
used to support external address detection.

Sl
Shift In (Input)
The Si pin provides an input path for seriat shift scan di-

agnostics. This pin must be left unconnected for normal
operation.

SO
Shift Out (Output)

SO is the output for shift scan diagnostic data while in
TEST mode. This pin must be left unconnected for nor-
mal operation.

TEST
Test Mode (Input; Active HIGH)

The TEST pinis used for factory and incoming testing of
FORMAC. This pin must be strapped to ground for nor-
mal operation.

TOKISD
Token Issued (Output; Active HIGH)

The TOKISD pin indicates that the FORMAC issued a
restricted or non-restricted token. The pin goes HIGH for

one BCLK cycle when the token End Delimiter is placed
on the X-bus.

XDAMAT

External Destination Address Match (Input; Active
LOW)

This input provides a means for additional destination
address detection outside of the FORMAC. In order to
ensure proper setting of the A indicator and correct
FSHRCVF operation, XDAMAT assertion must occur
during a specific window of the frame arrival on the R-
bus. This window begins on the third byte following the
frame start delimiter and ends on the fifth byte of the in-
formation field.

XSAMAT

External Source Address Match (Input;

Active LOW)

This input provides a means for additional source ad-
dress detection outside of the FORMAC. XSAMAT
causes the received frame to be stripped from the ring.
When XSAMAT is asserted, the byte present on the R-
bus at the time of assertion and all following bytes of the
frame will be stripped from the ring. This pin should be
tied HIGH when external address detection is not used.

Power Supply

GND

Ground (inputs)

There are fourteen GND pins. They must all be con-
nected to the power return.

vce

Power (Inputs)

There are six Vcc pins. They must all be connectedto a
+5-V+5% supply.
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FUNCTIONAL DESCRIPTION
Overview of User-Accessible Resources

Programmable Resources

Several registers in the FORMAC can be accessed
through the NP-bus. Through initialization of these reg-
isters, the user can tailor the device to fit a particular ap-
plication. The instruction bus (R/W, INSTo-3) is used as
a pointer to select the various internal registers.

Mode Register (MODE)

The FORMAC contains a 16-bit mode register. When
reset, the mode register is initialized so that all bits (ex-
cept MSELRA) are inactive (LOW). The NP can access
the mode register using the ILDMODE and IRDMODE
instructions.

Address Registers (ADRSo-7)

The FORMAC address registers store the node’s 48-bit
address, 16-bit individual and 16-bit group address, and
the station T_Request time value. These registers are
organized in a 8-by-16-bit structure that is loaded and
read sequentially through the ILDADRS and IRDADRS
instructions.

MAC Information Register 1-0 (MIR1-)

The MIR is a read-only register. MIR is used to store the
first four bytes of the information field of received MAC
frames. MIR is also used to store the first four informa-
tion bytes of a frame in loopback mode. It can be read
with the IRDMIR; and IRDMIRo instructions.

Token Rotation Timer (TRT)

The TRT is used to implement the timed token access
protocol specified by FDDI and determine certain error
conditions on the ring. It can be read from or written to
under processor control. The upper 16 bits of the TRT
timer can be read directly with the IRDTRT instruction.
The lower 5 bits are read with the IRDTLSB instruction.
Asingle instruction, ILDTRT, loads the entire 21-bit TRT
register, filling the upper 16 bits with the value stored in
TMAX and writing “Os” into the lower 5 bits.

Timer Default Maximum (TMAX)

TMAX specifies the default token rotation time to be
used during ring initialization and recovery. It is also
used to hold a default TRT (TMAX) during the claim to-
ken process. This 16-bit register is loaded using the
ILDTMAX instruction and read using IRDTMAX.

Valid Transmission Timer (TVX)
The 8-bit TVX counts the time between valid frame
transmissions on the ring. If the time exceeds the value

loaded into TVX at initialization, then ring recovery will
oceur. Loading TVX (using the ILDTVXD instruction)
writes the default number into a latch. Reading TVX (us-
ingthe IRDTVXT instruction) places the TVXtimer value
on the most-significant byte of the NP-bus, and the pre-
viously written latch value on the ieast-significant byte of
the NP-bus.

Negotiated Token Rotation Time (TNEG)

This 21-bit register stores the lowest 21 bits of the bid
field of a received Higher Claim or My Claim frame.
When the ring becomes operational, this register repre-
sents the winning value of the claim process. The upper
16 bits of TNEG can be read with the IRDTNEG instruc-
tion. The lower 5 bits are read with the IRDTLSB instruc-
tion.

Status Register (STAT)

STAT is used to report error and operational conditions
to the NP. Individual bits in the status register can be
used to generate interrupts to the NP. Status is a read-
only register which can be read using the IRDSTAT in-
struction.

Interrupt Mask Register (IMSK)

The FORMAC contains a 13-bit register used to control
maskable interrupts. This register can be written and
read via the NP-bus using the ILDIMSK and IRDIMSK
instructions.

Frame Status Register (FRSTAT)

Frame status is generated and appended to the end of
all frames when they are transferred to the YR-bus.
Frame status is recognized by the DPC through a spe-
cial handshake sequence. The DPC stores this byte (as
external status) in the received frame header in the
Buffer Memory.

State Machine Register

The state machine register is a read-only register that
contains the states of the machines as described in the
FDDI MAC protocol specifications. It can be read using
the IRDSTMC instruction and the NP-bus.

Asynchronous Priority Register (TPRI)

The TPRI register is used to control the priority of asyn-
chronous messages. The value of TPRI is compared
with TRT or THT. This register can be loaded from the
NP-bus with an ILDTPRI instruction or read with an
IRLTPRY! instruction.
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Instruction Set

The NP can issue software instructions to the FORMAC
using the INSTo-3, R/W and NPo-1s lines. INSTo-s are nor-
mally connected to the address bus of the NP.

Hardwired Resources

The FORMAC provides two strap options that configure
the FORMAC for special functionality. The FULL pin is
used to select full-duplex operation at the FORMAC Y
interface. The BMODE input can be strapped to Vcc for
synchronous operation of the NP-bus.

Block Diagram
External Buses

Seven buses are provided to interface the FORMAC
with external hardware. The NP-bus provides a path for
initialization and control of the chip. Associated hand-
shake logic permits asynchronous communication over
the NP-bus. The NP-bus can also be programmed for
synchronous operation.

The two Y-buses are used 1o interface to the DPC. The
YR-bus is the output for frames received from the me-
dia. The YT-bus is the input for data to be transmitted on
the medium. Y-bus handshake logic provides control
signals for data flow between devices. In addition, data
on both YR- and YT-buses is protected with a parity
signal.

The RA-, RB-, and X-buses comprise the FORMAC in-
terface with the physical layer. Data received from the
media is input via the selected R-bus. AMUX atthe input
of the FORMAC permits selection of the active R input
bus. Data is sent to the media over the X-bus. Again,
parity is provided on both buses.

Fipally, aninstruction bus input (R/W, INSTo-3) is used to
select between read and write operations on the differ-
ent registers within the chip.

MUX1

AMUX s provided at the input to the FORMAC to select
the input to the receiver logic of the chip. Under normal
operation, the MUX is used to select one of the R-buses
as an input to the FORMAC. A HIGH MSELRA bit in the
mode register selects the RA-bus as the chip input.
MSELRA LOW selects RB. This control is provided to
facilitate ring re-configuration.

There is a case when neither R-bus is used as the FOR-
MAC input from the media. This occurs when the FOR-
MAC is programmed for internal loopback; the FOR-
MAC X-bus is used as the input to the chips internal re-
ceive path. This is useful for “in-circuit” testing of the
FORMAC and associated hardware before a station is
placed on the ring. When internal loopback is selected,
data input on the RB- and RA-buses is ignored.

STATUS
BUS

INSTRUS,
RW

INSTRUCTION
DECODE PARITY

YR-BUS
& PARITY

YT-BUS
& PARITY

R8-BUS
& PARITY

RECEIVE
STATE

MACHINE

TRANSMIT
STATE
MACHINE

new <
mMX»TOQZPT

BUS

PLIBUS

09731-005A

Figure 1. FORMAC Detailed Block Diagram
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Pipelinet

Pipeline1 captures received data and brings it onto the
internal PL1— bus. This latching allows appropriate
setup time for decoding the frame control and address
field of incoming frames.

Parity Alter

The parity alter logic changes the parity systemused by
the FORMAC. Odd parity is normally used on the se-
lected R-bus, RCU, and RCL input signals. This parity
system is altered to reflect odd parity on only the R-bus
information, by setting input parity based on the state of
the RCU and RCL signals. Thus, bad parity received on
the RP input will yield bad parity output from this logic.

Receive Frame Logic

This block of logic consists of three basic elements. First
a decoder is provided to interpret the frame control and
other special symbols in the incoming frames. Frame
validity logic within this block checks each frame against
the FDDI criteria. Finally, the receive state machine is
included in this block. The receive frame block provides
many of the global signals used throughout the chip.

Receive Frame Body Logic

This logic sets the flags required for address detection
and token claiming. The addresses and requested to-
kentime associated withthe FORMAC are stored inreg-
isters within this block. An ALU compares these stored
values withthe address and T_Bid_Rc fields of received
frames. A state machine within the block selects the
proper address for comparison. The receive frame body
logic uses the inputs from the receive frame logic block
to determine the type of address being received (i.e.,
long/short, individual/group). The flags that are set by
this block are used by the transmit state machine and
the symbol generator. The flags are also input to the Y-
bus handshake block where they are used to generate
some of the FORMAC-DPC interface signals.

Timers

The timer block contains the timers and registers re-
quired for the timed token protocol of FDDI. Three tim-
ers are contained within this block. The TVX timer is
used to check the time between End Delimiters on the
ring. Should TVX exceed the value programmed by the
user, ring recovery is initiated through the claim proc-
ess. The TVX timer is an 8-bit timer clocked once per
255 clock cycles. The TVX timer is loaded with the 8-bit
TVX default value every time a valid frame of unre-
stricted token is received by the FORMAC. An instruc-
tion is provided to force the default value into the timer.
The timer is also loaded each time the mode register is
programmed to exit initialization mode.

The TRT timer counts the time between receipt of to-
kens. Ifthe TRT exceeds 2 times the operative token ro-
tation time (2 x TOPR) for the network, recovery action

is required. When the ring is operational, TOPR will be
the time negotiated through the claim process and is
stored in TNEG. During ring initialization and recovery,
TOPR is equal to the default value called TMAX. TMAX
can be loaded directly via the NP-bus. Loading of TRT
with TMAX can also be forced by an instruction. In addi-
tion, TRT is loaded with TMAX everytime the FORMAC
is programmed 1o exit the initialization mode.

The third timer, the THT or token holding timer, controls
the length of time that the node can hold a token for the
purpose of transmitting A-frames. Functionally, THT
can be thought of as a down counter. THT is loaded
whenthe FORMAC captures a token. The value loaded
is the difference between the time the FORMAC ex-
pected to capture a token (TOPR) and the actual time it
took for the token to circulate the ring. If this is greater
than the value loaded into TPRI (i.e., the token was re-
ceived sooner than expected), the FORMAC can trans-
mit asynchronously. The FORMAC can continue to
transmit A-frames until the THT falis below the TPRI
value. Both TRT and THT are implemented as 21-bit
counters providing one BCLK resolution.

Bus Interface Logic

This block of logic controis the handshake pins required
to interface the FORMAC with the NP.

Instruction Decode

The instruction decode logic decodes the instruction
bus. The decoded outputs are used internally as point-
ers and control signals.

Status/Mode/Interrupts

This block is comprised of the status, mode, and inter-
rupt logic. The status logic allows for error reporting to
the NP. This status information can be read directly or
reported using maskable and non-maskable interrupts.
The mode register allows the NP to control the operation
of the FORMAC.

Frame Status

This block is used to map the frame status (FS) of are-
ceived frame and other pertinent information into an
8-bit register. The R and S symbols received after the
End Delimiter of the frame are decoded as a zero and
one, respectively. The contents of the frame status reg-
ister are appended to the receive frame and passed to
the DPC.

MUX2

MUX2 is used to append the frame status byte to the
frame being sent out to the Y-bus. The MUX will output
data from the PL1-bus, while received FC and INFO
data is contained internally. After the last byte of infor-
mation has passed through the MUX, it will switch to se-
lect the receive frame status register.
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Pipeline2

Pipeline2 latches the received frame information being
sentoutonthe Y-bus. This ensures sufficient setup time
at the FORMAC-DPC interface.

Confirmation Status

This block is used to confirm the received status of
frames originating at the station associated with the
FORMAC.

Transmit State Machine

This block implements the transmit state machine out-
lined in the FDDI MAC specification.

Y-bus Handshake

The Y-bus handshake logic controls all signals required
to interface the FORMAC to the DPC.

Pipeline3

This pipeline latches frames before they are transmitted
onto the FORMAC internal transmit path. This allows
adequate setup time for the frame check sequence
logic.

Frame Check Sequence (FCS)

This logic checks the FCS of received frames and gen-
erates FCS for fransmitted frames. A MUX steers either
the PL1 (internal receive) or the PL3- (internal transmit)
bus into the CRC logic. The MUX normally selects the
PL1-bus when the FORMAC is in the repeat or idle
modes. When the FORMAC enters one of the transmit
states, PL3 is selected. The CRC is calculated using a
32-bit Autodin Il polynomial as specified by the FDDI
MAC specification.

MUX4

MUX4 selects one of three different sources to be output
on the X-bus. These sources are the output of the sym-
bol filter, the FCS logic, and the PL3-bus.

Symbol Filter

The symbol filter logic alters the E_, A_, and C_indica-
tors on repeated frames as specified by the FDDI stan-
dard.

Symbol Generator State Machine

This logic generates the command symbols required for
transmission on the media. These include idle symbols
for preamble, as well as the set/reset and End Delimiter
symbols appended to transmitted and repeated frames.
This logic is also used to generate the tokens when they
are issued.

MUX5

MUX5 selects between the internal transmit and repeat
paths and the symbol generator output for transmission
onto the X-bus.

Pipelined
Pipeline4 guarantees ENDEC setup time.

Operational Modes

This section describes the various control tasks per-
formed by the FORMAC. The operation is broken down
to three basic modes. Initialization mode is entered
upon reset. On-line enables the receive and transmit
state machines for operation on the ring. The four
modes of loopback permit node self-test before entering
the on-line state. Selection of these modes is performed
through the mode register.

Initialization

The initialization mode is indicated by three zeros in the
MMODE bits in the mode register. This mode is auto-
matically entered on a pin or software reset. In this
mode, the receive and transmit state machines are
locked in the reset condition. The network data path is
locked in a “blind repeat” configuration. In this fashion,
data input to the selected R-bus is repeated on the X-
bus with no protocol processing.

The FORMAC address registers can only be written and
read properly with the chip in initialization mode. Al-
though the timer default values can be written in any
mode, changing these ring parameters while on-line
may lead to undeterministic behavior. Network events
can occur asynchronous to the loading of the registers.
The timers can be loaded with the default at any time.
The user cannot determine if the timer is operating with
the new or old default time.

During initialization mode, no receiver protocol is exe-
cuted. When the chip is placed in this mode, certain ring
events such as claim or beacon frames may be missed.
Thus, a FORMAC leaving the initialization mode may
not be operating with current parameters such as the
negotiated token rotation time for the ring. Also, the
Claim/Listen and Beacon/Listen instructions do not op-
erate in the initialization mode.

Eventhough the transmit state machine will not process
the information, the internal timers (TRT and THT) con-
tinue to operate. This permits rough timer checkout be-
fore going on-line. Onreset, TVX is loaded with its termi-
nal count vaiue. This timer, during non-initialization op-
erations, will expire in 255 clock cycles. Status is set ac-
cordingly. TVX will stop once expired until it is reloaded.
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TRT and THT are cleared on reset. They expire in 221
BCLK cycles. THT will stop when the terminal count is
reached. TRT will reload with the current TMAX value
and resume counting.

Al counters resume sequencing when reloaded.
Reloading can be forced with the instruction commands
provided. These instructions can be used with the timer
expiration bits in the status register to verify timeropera-
tion against “soft” timers during power on confidence
testing of the node hardware. it should also be noted
that the timers are loaded with their default values when
the Mode register MMODE bits are programmed to exit
the initialization mode.

On-Line

The on-line mode is entered by writing the appropriate
bit pattern to the MMODE bits. When this mode is en-
tered, the FORMAC performs the operational se-
quences required for the FDDI. The chip exits the on-
line mode if the MMODE bits are altered or a chip reset
occurs. The on-line sequences can be examined further
by investigating the functions of the chips receiver and
transmitter.

Recelver

When “on-line” the FORMAC continually processes the
incoming symbol stream as per the FDDI receiver state
machines. The actions of the receiver can be further
categorized. The fundamental actions are frame recep-
tion and frame repetition control. The receiver also con-

trols some special function outputs that are used to log
ring statistics, support external addressing and provide
general status information.

Frame Reception. Frame reception refers to the action
of placing network data on the YR-bus and setting the
control signals on the bus accordingly. There are four
basic actions that can occur when the head of aframe is
received from the selected R-bus. First, normal frame
reception can occur. This case is illustrated in Figure 2.
Here the RECEIVE and DAVALID outputs from the
FORMAC go HIGH as the YR-bus is activated.
DAVALID goes LOW after the last byte of the frame is
output. RECEIVE stays HIGH. In the next cycle,
DAVALID goes HIGH while RECEIVE drops, indicating
that the contents of the frame status register have been
placed on the YR-bus.

The second case of frame reception is the flushed
frame. There are two criteria for flushing a frame. First,
flush occurs at the end of a properly formed frame when
the address matching criteria are not met. The address
match criteria includes the internal and external address
match decisions and the state of the MDELADET and
MADET bits in the mode register. The frame will also be
flushed if the frame ends on an uneven byte boundary.
Figure 3 illustrates a case of a flush due to an address
mismatch. If no valid address match occurs (either inter-
nal or external) by the fifth byte of the frame following the
SA (when MDELADET = 0), FSHRCVF is asserted.

r-Bus {50 ) e X 0a X 0a X sa Xsa X _nn) {nn X_on Xrcs X FesX res )X Ees ) TR X RRX i X X 1 X X e X 1)
YRBUS mmmmmmﬂmm@@@@o@ e

RECEIVE —(l

DAVALID v
f

FSHRCVF !

09731-0068

Figure 2. Normal Frame Reception

Am79C83 4-21



&\ amp

e L Lo L n
1 1 1
Raus (X EEX XA SIS X o X X o XEesXEEX e XEe X TR R TX XX X XD

YR-BUS '@Emm'ml
i
RECEVE — /' HEAN
' L 1
pavauo /' PN
| |
FSHRCVF 1 ./_|\

(Case A) Flush on Address Mismatch: frame with 5 or more data bytes following SA field boundary and MDELADET =0

reupiniplpipipipigipipipipipipipigipNpinpinipliy

1 1
R-BUS @@mmmmmmﬁamonnnnnnnnnnn

YR-BUS NGO, €D D €D €D €Y €D, “This byis has ro meaning
Receve—— ¢/ L N—

pavao N
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{Case B) Flush on Address Mismatch: less than 5 data bytes following SA field boundary or when 5 or more data bytes follow

SA field and MDELADET = 1

09731-0078

Figure 3. Flush Cases A and B

FSHRCVF is also asserted during reception of a
stripped or lost frame. Stripped frames are frames that
were partially repeated by a node. Before the End De-
limiter is repeated, the node began to transmit idle. The
resultant symbol stream is referred to as a stripped
frame. A lost frame is one whose symbol stream is cor-
rupted so that a symbol encountered after the Start De-
limiter results in a non-data, non-End Delimiter symbol.
These frames are flushed in a similar fashion to the
stripped frame case. This is illustrated in Figure 4.

The next case that needs to be examined are those of
non-reception. Inthese cases, the RECEIVE, DAVALID
and YR-bus outputs never go active. In order to activate
these signals, the receive state machine must be in the
awaiting SD state. A valid Start Delimiter followed by
two data symbols must be received. The two data sym-

bols are interpreted as the frame control (FC) field. If FC
indicates a claim frame or token, frame reception will not
occur. If all criteria have been met, the state of the trans-
mitter must be considered. The transmitter must be in
the idle or repeat states for frame reception. The only ex-
ception is when the FULL strap option is tied HIGH. Fi-
nally, reception will not occur if the mode register is
programmed to disable receive.

The final case of frame reception deals with the frame
abort action. This action is indicated in Figure 5. The
abort action occurs when the RCVABT! or MISFRM in-
puts are activated within the proper time periods shown.
The abort action also occurs if the FORMAC enters a
non-repeat, non-idle transmit state during frame recep-
tion or the disable receive mode register setting is pro-
grammed while frame reception is taking place.
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Figure 4. Flush Case C
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Figure 5. RCVABTI/MISFRM Reception
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Frame Repetition. Frames received on the selected R-
bus are repeated on the X-bus. In a normal case the en-
tire frame is repeated with the frame status (FS) indica-
tors modified according to the FDDI specification. The
FORMAC transmitter can leave the repeat mode for
several reasons. When this occurs, the frame received
at that time is said to have been stripped.

One primary cause for stripping is the recognition of a
frame whose source address (SA) equals the nodes
corresponding address (my address or MA){when com-
paring the receive source address against MA, the
most-significant bit of the address is ignored). Thisis the
mechanism for removing frames once they’ve circulated
the ring. An example is illustrated in Figure 6-a. Strip-
ping also occurs when a lost frame is encountered. The
byte containing the offensive symbol as well as all sub-
sequent bytes are removed from the ring. This case is
illustrated in Figure 6-b. Tokens are also stripped when
the FORMAC decides to capture. In this case, only the
Start Delimiter of the token is repeated on the X-bus.

Frame status indicators are repeated, stripped, or modi-
fied according to the FDDI protocol. The FORMAC will
repeat an infinite number of symbols following the frame

providedthey are properly formed. The first control sym-
bol encountered must be a “T" in the most-significant
nibble of the R-bus. This signifies termination of the
trame. If the first control character encountered is a “T”
in the least-significant nibble, the frame has an uneven
number of symbol pairs. The octet containing the “T" is
repeated and all subsequent indicators are stripped. Ina
properly formed frame, the “T" is present in the most-
significant nibble of the byte. The symbol after the “T” in
the least- significant nibble is the error indicator. The er-
ror indicator received should be an “S” or “R” symbol. If
the error indicator is not an “S” or “R”, an “S” is assumed
and the FORMAC will assume that frame status (FS) re-
ception is complete. The FORMAC will recover the
missing error indicator by transmitting an “S”. Aside
from the error indicator, no other indicator will be recov-
ered. If a byte of FS is received with a non-“S” or “R”
symbol in the most-significant nibble or non-“S”, “R”, or
“T" symbol in the least-significant nibble, FS processing
is completed. That byte and subsequent bytes of status
are stripped.

Frames are not repeated when the FORMAC transmit-
ter is in the transmit data, issue token, claim, or beacon
states.

¢
EERE D EE)C) ) 6 0 0000000000000
SERODO 6006000 0000000000000

a Frame Strip — Internal Source Address Match

XXX = Non-Data/Non-End Delimitar Symbol

LR OOOOOONOCEECERC 000000
LS00 O0O0O0000MNDO0000000000

b Frame Strip ~ Corrupted Frame

09731-010A

Figure 6. Frame Stripping
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Special Function Operation. The FORMAC receiver
processes additional status informationthat is output via
some special function pins. Special inputs are available
to allow the user to supplement the FORMAC's internal
address detect logic with additional hardware. This sec-
tion covers the operation of these pins.

Figure 7 illustrates the relative timing of the SDRCVD,
LNGADR, FSVLD, EOUT, AQOUT, COUT, ERRINC,
FRINC, and Se-3outputs to the received symbol stream.
SDRCVD goes HIGH indicating a valid Start Delimiter is
received. The LNGADR output retains the state of the
last frame until the new SD is received. FSVLD, along
with the E/A/COUT pins, goes HIGH at the end of
frames whose SA = MA. FSVLD, EOQUT, AOUT, and
COUT go HIGH after the byte containing the A_ and

C_indicators is received. The FRINC and ERRINC go
HIGH when the ED is received. The So-3 pins go HIGH
when the first byte of non-status informationis received.

Figure 8 shows the operation of SDRCVD, LNGADR,
and So-3 with relation to a foken. In this case, the
LNGADR output changes to reflect the type of token
rather than the address length.

External address detection is illustrated in Figure 9. This
figure shows the standard case for address detection
with the solid lines. Either the XDAMAT or XSAMAT in-
puts can be set as early as indicated by note 1. This is
the third byte following the SD on the R-bus. Aithough
the FORMAC can handle this case, it may be difficult to
achieve since the DA is still being received in the 48-bit
case and the SA has not yet begun.

BCLK

R-BUS

SDRCVD

LNGADR

EOUT
AQUT

couT
FVID

FRINC

ERRINC

So-S3

09731-011C

Figure 7. Special Function Outputs for Frame Reception
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i
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I
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LNGADR

XAI;

Y

So-S,

LM\

09731-012A

Figure 8. Special Function Outputs for Token Reception
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The XSAMAT input can come as late as the appear-
ance of the End Delimiter on the R-bus (shown as 2 on
Figure 9). There is an important issue to consider re-
garding the timing of the XSAMAT pin. The XSAMAT
will result in a stripping action beginning with the byte
being received on the R-bus at the time assertion. Ac-
cording to the FDDI state machines, stripping for SA =
MA frames should begin with the byte following the last
SA byte (the solid line timing). Later assertion of
XSAMAT , though in violation of the spec, will not cause
inoperability problems so long as the End Delimiter is
stripped. For stripping of the frame after the SA field,
XSAMAT should be asserted inthe cycle shownas4in
Figure 9.

For proper setting of the FSHRCVF pin, based on exter-
nal address detection, XDAMAT must be asserted in
the cycle shown as cycle 3 when MDELADET =0 or in
cycle 2when MDELADET = 1. If source address match-
ing is being used as a criteria for frame reception (pro-
grammed in the mode register), the XSAMAT pin
should also be asserted at cycle 3 to prevent the frame
from being flushed, when MDELADET = 0, or at cycle 2
when MDELADET = 1.

Transmitter

The FORMAC transmitter controls the timing of node
transmission as a result of network activity. The trans-
mitter reacts to timer expiration and received MAC
frames to queue the claim and beacon frames. The
transmitter controls the node’s flow of data by indicating
XMEDAVS or XMEDAVA as a result of token capture.
The transmitter makes capture and pass decisions
based upon the state of the MEDREQ inputs and token
control register when the token is received.

The FORMAC asserts XMEDAVA and XMEDAVS
based upon the corresponding request and the timer
values. Only one XMEDAYV output will be HIGH at a
given time. XMEDAVS is given priority when conditions
indicate that both S- and A-frames can be transmitted.
When XMEDAVS is asserted, the THT timer is held.
This keeps the S-frame transmission from eating info
the A-frame bandwidth. The FORMAC re-evaluates the
decision to transmit each time the RDYTBYT input goes
LOW. If a MEDREQ input remains HIGH, the FORMAC
will check the token holding criteria to determine
whether another frame can be sent (see FDDI spec).

The FORMAC transmitter enters the transmit idle state
when reset.

1

I
!
R-BUS @E@@EEE A X Xrosk FosX(rosX rosX e X X it X 1 X 1 X 1 X 1 X 1 )

xaus XXX X X oKX X XX X XX XX X XX X XD

i L v
YR-BUS E@@E@ﬂ IXEX:)G

* This byte has no meaning

RECEIVE L/ l ' \

T 1 i ] 1
XSAMAT —m~—r —
RO\ Nay

1

AMA . v s
ORIV ENO% @

| C\O(I:k I

'<Cyces_>|

1 Earliest allowed assertion
2 Latest allowed assertion still stripping 'ED’

3 Latest allowed assertion suppressing FSRCVF and setting A_ indicator (if MDELADET = 0)

4 Latest allowed assertion still stripping after SA

5 Latest allowed assertion suppressing FSRCVF and A_ indicator (if MDELADET = 1)

09731-0138

Figure 9. External Address Detection
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Frame Transmission. Figure 10 gives anexample of a
transmitted frame. The XMEDAVS or XMEDAVA is as-
serted based on a corresponding MEDREQS or
MEDREQA. The delay from the request to the ack-
nowledgement is based on the time required to capture
atoken. Once XMEDAV is given, the FORMAC waits for
RDYTBYT input. RDYTBYT guarantees a continuous
frame is available at the YT-bus for transmission. The
FORMAC will wait to assert XFRBYT, if required, to en-
sure that at least 8 bytes (16 symbols) of preamble have
been transmitted.

The FORMAC will encapsulate all bytes inputonthe YT-
bus when XFRBYTE and RDYTBYT signals are active.
An SD is output on the X-bus immediately prior to trans-
mission of the first YT byte. The frame check sequence
(FCS) is appended after the last byte givenon YT. FCS
will not be appended if the MNFCS bit is set in the FOR-
MAC mode register. After the FCS field, a “T" and “R”
symbol are output on the most- and least-significant nib-

bie of the X-bus, respectively. This is the frame’s End
Delimiter and error status indicator. This is followed by
two more “Rs” for the address and copy indication.

In Figure 10, the frame transmitted is the final frame in
the queue. This is determined by the MEDREQ going
LOW with RDYTBYT. Figure 11 gives the case where
another frame should be transmitted from the queue.
Here MEDREQ remains HIGH. The FORMAC will lower
XMEDAV as a result of RDYTBYT going LOW. If the
network conditions for sending another frame can be
met, XMEDAV is asserted in the next cycle.

A transmit abort is indicated by the XMTABTI input pin
going HIGH. In this case, the next byte to be placed on
the X-bus is replaced by idle. The FORMAC transmit
state machine will be reset to the idle state. XMTABTI is
assertedinthe cycle after MEDREQ (S or A) and RDYT-
BYT are lowered. This case is given in Figure 12.
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, | | 1
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MEDREQS | 1 1 1~
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or ! i | | I
XMEDAVA (I — 1 I
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XFERBYTE T l—’l : |
YT-BUS e )I
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JI(FCX oA X oA X sA X A X 13‘ Y

[} I { 3
xBus (i Xt X X w X1 K v Xso X(re X oa X 0aX(sa X sa X X, X m Xres)reskrosXresX 1R X RR X 1)
| 1 | | 1

09731-014A

Figure 10. Frame Transmission: Last Frame on the Queue
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Figure 11. Frame Transmission: Another Frame
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Figure 12. Frame Transmission: Transmit Abott
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Recovery Operation. The FORMAC transmitter cango
into recovery based upon frames received, instructions
fromthe NP, and timer expiration. There are two recov-
ery states specifiedinthe FDDI. These are the claim and
beacon states. Claim is used to negotiate the operative
time for token rotation and determine which node will is-
sue the token. Beacon is used to guarantee ring integrity
by verifying the path of the ring.

Claim and beacon state can be entered at any given
time. Once claim or beacon is entered, the FORMAC
must respond by placing the corresponding claim or
beacon frames onthe X-bus. The FORMAC signals the
claim or beacon state so that the proper frame can be
queued for transmission. This is shown in Figure 13.

The INICLBN will go HIGH for one cycle indicating the
claim or beacon state has been selected. The exact
state is determined by the CLM/BEC output. This pinis
HIGH the entire time the FORMAC s in the claim state.
IfINICLBNis asserted and CLM/BEC is LOW, the FOR-
MAC has entered the beacon state. INICLBN can be as-
serted in the middle of a transmission. This is shown in
the figure with the dotted lines. In this case, INICLBN
acts like an abort of frame.

The FORMAC can go from claim to beacon orbeaconto
claim. Each of these transitions result in assertion of IN-
ICLBN. When the FORMAC exits claim or beacon to re-
turn to the idle state, XMTABTO is asserted.

Loopback

Loopback mode is useful for “in-circuit” testing of the
FORMAC and associated node hardware before inser-

tion on the ring. loopback operation can be performed
fourways. First, loopback can be categorized as internal
or external. it internal loopback is selected, the FOR-
MAC's X-bus is connected internally to R-bus input.
Data on the RA- and RB-buses is ignored. !t external
loopback is selected, the loopback connection is as-
sumed to be outside of the chip boundary.

Both internal and external loopback testing can be per-
formed in two different manners, making four possible
loopback modes. With loopback 1 selected, the datare-
ceived will not be output on the YR-bus. In this fashion,
the shared YT~/YR-bus can be used for transmit only.
When the FORMAC is programmed for loopback, the
first four bytes following the frames source address field
are stored in the two MAC information registers (MIR).
These two registers can be read from the NP-bus. This
operation permits limited loopback testing without addi-
tional hardware.

With loopback 2 selected, the FORMAC writes the en-
tire received frame to the YR-bus. This data can be re-
ceived by a dedicated receive DPC (in a two DPC/RBC
full-duplex system). If a full-duplex system is not used,
an external bus transceiver on the YR-bus and a high-
speed FIFO can be added to support loopback. The
LPBEN output pin is provided to facilitate this feature.

The internal timers are held during loopback mode. This
prevents the FORMAC from entering a recovery state
due to a time-out. While in loopback mode, the transmit
immediate instruction should be used to allow the FOR-
MAC transmitter to enter the transmit data without cap-
turing a token. This instruction is normally used by sta-
tion management (SMT) when ring operation is off.
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Figure 13. Recovery Operation
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HOLD, Operation HOLD:+’s use is outside the scope of FDDI. Itis useful for
HOLD?1 acts as a suspended/resume feature. Bytesre-  the development of hybrid FDDI rings using a time-divi-
ceived in the cycle following HOLD: assertion are ig- sion muttiplex approach to incorporate circuit and
nored. Transmission is temporarily suspended by as- packet switch operation.

sertion of HOLD4. See Figures 14 and 15.
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Figure 14. HOLD: Operation: Frame Reception
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Figure 15. HOLD: Operation: Frame Transmission
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FORMAC Programming

There are two basic methods for controlling operation of
the FORMAC. First, programming the FORMAC mode
register sets a variety of operational parameters. Sec-
ondly, the instruction bus input is used directly in certain
instances to control dynamic operation of the chip.

Mode Register (MODE)

The mode register is used to program FORMAC opera-
tional parameters and is shownin Figure 16. All bits with
the exception of MSELRA are reset to zero on RESET
assertion or an instruction to reset. All unused bits are
reserved and should be programmed to logic “0". The
bits within MODE are as follows:

MMODEo-2 (Modeo-—2 )
The three mode bits control the operational mode of the
FORMAC. The bit assignment is as follows:

MMODE2 MMODE: MMODEo Description

0 0 0 Initialize

0 0 1 Reserved

0 1 0 Reserved

0 1 1 On-Line

1 0 0 Internal
Loopback 1

1 0 1 Internal
Loopback 2

1 1 0 External
Loopback 1

1 1 1 External
Loopback 2

Initialize. Initialize is the reset mode of the FORMAC.
Initialize mode is used to read and write many of the in-
ternal registers in the FORMAC.

On-Line. On-line mode places the FORMAC in the
FDDI operational mode.

Internal Loopback 1. Internal loopback 1 places the
FORMAC ininternalloopback mode. The internal frans-
mit bus is connected to the chip’s internal receive path.
R-bus inputs are ignored. in this mode, the LPBEN pinis
asserted.

internal Loopback 2. Internal loopback 2 operates ex-
actly like 1 with the exception of the receiver operation.
With the 2 setting, data received in loopback mode will
be output on the YR-bus. Again, LPBEN is asseried
when this mode is entered.

External Loopback 1. This setfting places the FOR-
MAC in external loopback mode. LPBEN is arrested in
this mode.

External Loopback 2. External loopback 2 is analo-
gous to the internal ioopback 2.

MUSESA (Mode to Use Short Address)

This mode bit is used by FORMAC in the token claiming
procedure. This bit should be setto one if the addresses
transmitted in the node’s claim frames are 16 bits long.
Otherwise, MUSESA is reset. It is important that the
MUSESA bit, the address length bit in the FC fields of
the claim and beacon frames stored in Buffer Memory,
and the actual address lengths used in the claim and
beacon frames ali be consistent. Otherwise the claim
process may never finish.

MDELADET (Mode Delayed Address Detection)
MDELADET selects the delayed address detection. If
MDELADET = 1, external DA detection is accepted until
the End-Delimiter is received. If MDELADET = 0, and if
DA does not match within four BCLKs after SA is re-
ceived onthe R-bus, the frame is flushed from the Buffer
Memory.

MDISRCV (Mode to Disable Receive)
With disable receive set, the FORMAC will not send
frames on the YR-bus.

MADET:, (Mode Address Detect)

The MADET bits select the conditions which inhibit the
FSHRCVF signal during frame reception onthe YR-bus.
These bits are decoded as follows:

MADET: MADET, Description
0 0 DA = MA
0 1 DA =MAor SA=MA
1 0 Promiscuous
1 1 Reserved

DA = MA. In this setting, the FORMAC will assert
FSHRCVF whenthe destination address of the received
frame does not match the corresponding source ad-
dress inthe FORMAC and the XDAMAT input is not as-
serted during frame reception.

DA = MA and SA = MA. In addition to inhibiting
FSHRCVF for frames whose DA = MA, the FORMAC
will also inhibit the signal for frames it transmitted.

Promiscuous. In promiscuous operation, FSHRCVF is
not asserted as a result of destination address mis-
match.
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Promiscuous. In promiscuous operation, FSHRCVF is
not asserted as a result of destination address mis-
match.

Reserved. Reserved for future use; should not be used.

MNFCS (Mode No Frame Check Sequence)

This bit allows the user to suppress generation of CRC
on transmitted frames. The MNFCS feature is particu-
larly useful for loopback testing.

MSELRA (Mode to Select RA)

MSELRA controls the MUX input to the FORMAC at its
interface with the ENDECs. A one in this bit position se-
lects the RA-bus as the active FORMAC media input. A
zero indicates RB as the active input. MSELRA retains
its state on a chip reset.

MDSCRY (Disable Carry)

MDSCRY is used to test the operation of the internal
FORMAC timer. MDSCRY must be cleared for proper
FDDI operation.

MMODE 5

MMODE 4

MMODE

MUSESA

MDELADET

MDISRCV

MADET

MADET g

MNFCS

RESERVED

MODE REGISTER

MSELRA

MDSCRY

RESERVED

RESERVED

RESERVED

RESERVED

09731-0198

Figure 16. Mode Register
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Instruction Set Secondly, the instructions are sometimes used to force
The instruction bus of the FORMAC performs two con- the FORMAC into a given state. Table 1 outlines the
trol functions. First, the inputs on R/Wand INSTes act as FORMAC instruction set. The description following Ta-

apointer, selecting the proper internal register forasub- ~ 2€ 1 details the meaning of each instruction. The 5-bit
sequent read or write operation. code is given along with a 7-letter mnemonic.

Table 1. FORMAC Instruction Set

Instruction (LSB)
Mnemonic R/W  INSTa INST2 INST: INSTo NPo-15 Function

Software Reset:

ILDSRST 0 0 [ [¢] 0 XX X X Software Reset
Instructions to Force the FORMAC into a Specific State:

ILDIDLS 0 0 0 0 1 X X X X Idle/Listen
ILDCLLS 0 0 0 1 0 X X X X Claim/Listen
ILDBCLS 0 0 0 1 1 X XXX Beacon/Listen
ILDRCTL 0 0 1 1 1 WWWW Restricted Control
ILDSNDM 0 1 0 0 1 WWWW Send Immediate

Instructions to Load and Read FORMAC Registers:

IRDTLB 1 0 0 0 0 RRRR Read LSBs

IRDTNEG 1 0 0 0 1 RRRR Read TNeg

IRDMIR1 1 0 0 1 0 RRRR Read MIR1

IRDMIRO 1 0 0 1 1 RRRR Read MIRo

ILDTHTT 0 0 1 0 0 X XXX Load THT

IRDTHTH 1 0 1 0 0 RRRR Read THT

ILDTRTH 0 0 1 0 1 X X XX Load TRT

IRDTRTH 1 0 1 0 1 RRRR Read TRT

ILDTMAX 0 0 1 1 0 WWWW Load TMAX

IRDTMAX 1 0 1 1 0 RRRR Read TMAX

ILDTVXD 0 1 0 0 0 WWWW Load TVX

IRDTVXT 1 1 0 0 0 RRRR Read TVX

IRDSTMC 1 1 0 0 1 RRRR Read States

ILDMODE 0 1 0 1 0 WWWW Load Mode Register
IRDMODE 1 1 0 1 0 RRRR Read Mode Register
ILDIMSK 0 1 0 1 1 WWWW Load Interrupt Mask Register
IRDIMSK 1 1 0 1 1 RRRR Read Interrupt Mask Register
ICLAPTR 0 1 1 0 0 X X X X Reset Address Pointer
IRDSTAT 1 1 1 0 0 RRARR Read Status Register
ILDADRS 0 1 1 0 1 WWWW Load Address Register
IRDADRS 1 1 1 0 1 RRBRRR Read Address Register
ILDTVXT 0 1 1 1 0 WWWW Load TVX Timer
IRDTPRI 1 1 1 1 1 RRRR Read TPRI Register
ILDTPRI 0 1 1 1 1 WWWW Load TPRI Register
Reserved Instructions:

IRSV1 1 0 1 1 1 — Reserved

IRSV2 1 1 1 1 0 — Reserved

Key: WW W W = Write data to FORMAC register
R R R R = Read data from FORMAC register
X X X X =Dont Care
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Software Reset

Software reset performs the same function as the
RESET pin. Software reset places the FORMAC inter-
nal registers and state machines into a known state.

ldle/Listen

This instruction places the FORMAC transmit state ma-
chine in the idle state while the receiver enters the listen
state. This function is referred to as a MAC_reset inthe
FDDil specification. It should be noted that timer and reg-
ister values are unaffected by this operation.

Claim/Listen
This instruction forces the claim state. The TRT is
loaded with TMAX when this instruction is given.

Beacon/Listen
This instruction forces the beacon state. The TRT is
loaded with TMAX when this instruction is given.

Load THT

This instruction loads the 21-bit THT timer with the value
of the TRT timer. This instruction is provided for test pur-
poses and should not be used during normal operation.

Load TRT

This instruction loads the 21-bit TRT timer with the value
of the TMAX register. The lower 5 bits are loaded with
“0s". This instruction is provided for test purposes and
should not be used during normal operation.

Load TMAX

This instruction loads the 16-bit TMAX register with the
value of the NP-bus. The TMAX register is used to load
the TRT timer when the ring is not operational. The
TMAX register represents bits 20-5 of the TMAX time.
Bits 4--0 are fixed as zero. When loaded with TMAX,
TRT will expire at a time equalto The TMAX value multi-
plied by the BCLK cycle time. The FDDI default value for
TMAX is 165 ms.

Restricted Control

This instruction is used to control use of the restricted to-
ken. There are four options that can be selected by the
value of the lower two bits on the NP-bus when the in-
struction is given. The options are as follows:

P; Description
Off

Exit Restricted Token Mode
Enter Restricted Token Mode
Restricted Token Mode

a a0 o |z
0
_‘o_noLz

Load TVX Default Vailue

This instruction loads the 8-bit TVX default value with
the lower byte of the NP-bus. The TVX register allows
the userto specify the value of the TVX counter. TVXisa
single 8-bit register. The value of TVX is the two’s com-
plement of the desired number of clocks between 1 and
255 (1 to FF). The TVX timer is clocked at 1/255 the
BCLK rate. The FDDI standard specifies a default value
of at least 2.5 ms.

Send Immediate

This instruction can be used to start immediate trans-
mission on the media without waiting for a token. Three
options are available to select the immediate transmis-
sion of data, a restricted token or an unrestricted token.
The options are selected by placing following bit combi-
nations on the NP-bus when the instruction is given:

NP; NP, Description

0 Reserved

1 Send Unrestricted Token

0 Send Restricted Token

1 Send the Synchronous Queue

P O S s T e

Use of this instruction could violate the FDDI specifica-
tion. This service is intended for diagnostic purposes.

Load Mode Register
This instruction loads the 16-bit mode register with the
value of the NP-bus.

Load IMSK Register
This instruction loads the interrupt mask register.
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Reset Address Pointer

The address registers consist of eight 16-bit registers
used to store the node’s individual and group addresses
aswellasthe 32-bit T_Reqvalue. Accessto these regis-
ters is sequential, with each read or load instruction
(1DHEX and ODHEX) incrementing the pointer. The
pointer is reset to zero with this instruction. it should be
noted that the address pointer will “wrap-around” after
the eighth access, so reset is not mandatory.

Load Address Registers
This instruction loads the address register selected by
the pointer.

Load TVX Timer

This instruction loads the TVX timerwith the TVX default
value. This instruction is provided for test purposes and
not intended for normal operation.

Read The Least-Significant Bits

The lower 5 bits of TNEG, TRT, and THT canbe read via
this instruction. Bit 15 of the NP-bus will reflect the state
of the FORMAC's fate flag. Bits 14-10 are the lower 5
bits of TNEG. Bits 9--5 indicate the lower TRT bits while
4-0 indicate the low-order THT bits.

Read TNEG
This instruction reads the upper 16 bits of the TNEG reg-
ister.

Read MIR,

This instruction reads the upper 16 bits of the 32-bit MIR
value. Since MIR is loaded sequentially from the 8-bit
network interface, the 16-bit value read could indicate a
byte of the previous information and a byte of new infor-
mation.

Read MIR,
This instruction reads the lower 16 bits of the 32-bit MIR
value.

Read THT
This instruction reads the upper 16 bits of THT.

Read TRT
This instruction reads the upper 16 bits of TRT.

Read TMAX
This instruction reads the TMAX register.

Read TVX

This instruction reads the 8-bit TVX default vaiue and
8-bit TVX timer value. The default is read on the lower
byte of the NP-bus while the timer value is placed onthe
most-significant byte.

Read States
This instruction reads the state machine register.

Read Mode Register
This instruction reads the mode register.

Read Interrupt Mask Register
This instruction reads the interrupt mask register.

Read Status

This instruction reads the status register. After this read
instruction, all the status bits except for SRNGOP will be
cleared.

Read Address Register

This instruction reads the address register selected by
the pointer. After the read instruction, the pointer is in-
cremented. If the last register was read, the pointer is re-
set.

Load TPRI

This instruction loads the TPRI 16-bit register with the
value placed on the NP-bus. A binary value of “1" repre-
sents a time of 32 x the BCLK period.

Read TPRI
This instruction reads the TPRI 16-bit register.
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Address Registers (ADRSo.7)

The FORMAC has an address space organized as eight
16-bit words. The assignment of the eight words are
shown in Figure 17.

The FORMAC address registers are used to implement
individual and group as well as long and short ad-
dresses. These combinations are referred to as the long
address individual (LAID), the short address group
(SAGP) and short address individual (SAID). Two words
are used to store the station’s T_Request value. This
value is equal to the number transmitted in the informa-
tion field of the station claim frame. The most-significant
16-bits are stored in TREQu, with the least-significant
word stored in TREQu. This value is used to compare
against incoming claim values. One of the eight address
words is reserved.

The eight address words can be read or written via the
NP-bus. The user is cautioned not to access these reg-
isters unless the FORMAC is placed in Initialization
mode. The registers will not be properly read or loaded
unless this mode is selected.

MAC Information Register (MiRo-1)

In normal operation, the MIR is used to store 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.

When the FORMAC is configured for loopback mode,
the MIR will store the four bytes following the source ad-
dress of any frame received. This provides a means for
“‘in-circuit” testing without external hardware.

The MIR is composed of two separate 16-bit “read-only”
registers. Eachregister is selected by executing a sepa-
rate instruction. MIR: contains the most significant word
or the first two bytes received from the media.

MIR is loaded sequentially with the bytes as they arrive
on the FORMAC's internal receive bus. When reading
MIR1 and MIiRo it is important to realize that the registers
will only hold the correct value from the time the first four
information bytes are received until the next frame ar-
rives. 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 ensures suc-
cessive reception of frames with identical information
fields.

TMAX Register (TMAX)

In the FDDI scheme, the expected token rotation time
(TRT) is negotiated through the token claiming proce-
dure. During the claim procedure, TMAX is used as the
node’s expected TRT.

The TMAX register is used to load the TRT timer when
the ring is not operational. The TMAX register repre-
sents bits 20-5 of the TMAX time. Bits 4~0 are fixed as
zero. When loaded with TMAX, TRT will expire at a time
equal to the TMAX value multiplied by the BCLK cycle
time. The FDDI default for TMAXis 165 mS. If the BCLK
cycle time was 80 ns, a TMAX value of 1F8720 would
correspond to a TRT expiration of 165.3 mS. The upper
16 bits of this value (FC39HEX) would be loaded into
TMAX to yield a 165 mS time value.

ARAM ASSIGNMENT

000

001

010

011

100

101

110

111

SAID
LAID MSW
LAID MID
LAID LSW
SAGP
RESERVED

T_REQ MSW
T_REQ LSW

09731-020A

Figure 17. Address Register Assignment
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Negotiated Token Rotation Time (TNEG)

This 21-bit register stores the lowest 21 bits of the bid
field of a received Higher Claim or My Claim frame.
When the ring becomes operational, this register repre-
sents the winning value of the claim process. The upper
16 bits of TNEG can be read with the IRDTNEG instruc-
tion. The lower 5 bits are read with the IRDTLSB instruc-
tion.

TVX Register (TVX)

The TVX value, as defined in the FDDI, is the expected
time between valid transmissions. Each node maintains
a TVX timer that checks the time between valid trans-
mission. Should this timer expire, the node will attempt
to recover the ring.

State Machine Register (STAT)

The state machine register is a 16-bit read only value
that gives the states of the machines according to the
FDDI MAC protocol specification. The bit assignment is
given in Figure 18.

Status Register and Interrupts

One 16-bit register in the FORMAC is dedicated to
status handling and interrupt reporting. The STAT regis-
ter stores status information in the FORMAC. Any bit set
in the status registers can be used to generate aninter-
rupt. Bit 15, 14, and 13 generate non-maskable inter-
rupts. interrupt reporting on the lower 13 bits can be
masked by clearing the appropriate bits of the IMSK reg-
ister. Al status bits are autocieared on reading with the
exception of SRNGOP.

SRNGOP: Status Ring Operational

This bit is cleared when ring recovery actions are com-
plete and set after the first token is received. A change in
SRNGOP sets a shadow SOPCHNG flag. If SOPCHNG
is HIGH, a non-maskable interrupt will be generated to
the node processor. Reading the status word clears the
SOPCHNG (but does not affect SRNGOP) thereby
bringingNMINTR LOW.

{MSB)
15 14 13 12 11 10 9 8 7 6

RECEIVER STATE S

RECEIVER STATE 4

RECEIVERSTATE 3

BECEIVER STATE 2

BECEIVER STATE 1

RECEIVERSTATEQ

JRANSMITTER STATES

TRANSMITTER STATE 4

TRANSMITTER STATE 3

STATE MACHINE REGISTER

TRANSMITTER STATE 2

TRANSMITTER STATE 1

TRANSMITTER STATEQ

BESERVED
RESERVED

RESERVED
| BESCRVED

09731-0218

Figure 18. State Machine Register
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SMULTDA: Status Multiple Destination Address

This bit is used to identify nodes on the ring which use
the same individual address. The bit is set when a frame
is received which has an individual DA that matches the
FORMAC individual address and which has the A_indi-
cator set. SMULTDA forces a non- maskable interrupt.

SMISFRM: Status Missed Frame

The SMISFRM is set when the MAC logic sets the
A_indicator (i.e. DA match) but repeats the C_indicator
as received. This tells the NP that a frame which was
sent to the node was not received. In general, any
incoming frame whose destination address (DA) (and
not the source address (SA)) matches the node's
address and is not received causes the SMISFRM
status bit to get set. This bit is set when the end delimiter
of the frame is received. When bits MADETo and
MADETo, in the FORMAC mode register are
programmed to anything other than 0,0, the SA is not
checked as a qualifier for setting SMISFRM. The
SMISFRM bit is set when an incoming frame, whose DA
matches the node's address, is repeated but not
received by the node for one of the following reasons:

1) The MISFRM signal is asserted to the FORMAC
2) The RCVABTI input to the FORMAC is asserted

3) The NP disables the FORMAC receiver or forces
the FORMAC into the clainvbeacon state

SMISFRM causes NMINTR to go LOW. SMISFRM
stays LOW if the received frame was in error.

SXMTABT: Status Transmit Abort

Status Transmit Abort is set when the FORMAC gener-
ates a transmit abort. This status bit is used by the NP
during ring recovery. Transmit abort occurs when the
FORMAC leaves the Claim or Beacon mode.

STKERR: Status Token Error

The Status Token Error bit is set if a valid token is re-
ceived while the FORMAC transmitter is in states T2 or
T3.

SCLM: Status Claim
This bit is set when the FORMAC enters state T4: Claim
state described in the FDDI transmit state machine.

SBEC: Status Beacon
This bit is set when the FORMAC enters state T5: Bea-
con state described inthe FDDI transmit state machine.

STVXEXP: Status TVX Expired
STVXEXP is set when the valid transmission timer ex-
pires.

STRTEXP: Status TRT Expired
STRTEXP is setwhen the Token Rotation Timer expires
and the Late count is not equal to zero.

STKISS: Status Token Issued
STKISS bit is set when the FORMAC issues a token
and leaves state T3: Issue Token State.

SADET: Status Address Detect

The SADET bitis set when a received packet DA match
occurs as indicated by the internal detection logic. The
SADET is useful for monitoring received messages
while data is being transmitted. The status bit is also
used to check the address detect logic during loopback
testing.

SMYCLM: Status My Claim
This bit is set when My_Claim is received.

SLOCLM: Status Lower Claim
SLOCLM is set when a lower claim (i.e., longer
T_Bid Rc) frame is received.

SHICLM: Status High Claim
This bit is set when a higher claim is received.

SMYBEC: Status My_Beacon
When My_Beacon is received, SMYBEC is asserted.

SOTRBEC: Status Other Beacon
SOTRBEC is asserted when Other Beacon is received.

Interrupt Mask Register (IMSK)

The interrupt mask register (IMSK) is used to disable in-
terrupts caused by an event setting a status bit. Setting
an IMSK bit to one enables the corresponding status bits
capability of causing an interrupt. The bit assignment is
given in Figure 19. Ali bits in IMSK are cleared when the
FORMAC is reset.

Asynchronous Priority Register (TPRI)

The TPRI register is used to control the priority of all
asynchronous messages within a node. The value of
TPRI is compared with TRT or THT. Conceptually, TRT
(or THT) act as “down counters.” TRT is loaded with the
token rotation time that was negotiated during claim
(TNEG) and counts down until a new token is received.
THT is loaded with the value of TRT when a tokenis cap-
tured, andthen TRT is reset to the value of TNEG. If the
most-significant 16 bits of the TRT value is greater than
TPRI when a token is captured, then A-frames may be
transmitted until THT falls below TPRI. TPRI is a 16-bit
register, and is loaded with zeros when reset, giving the
highest threshold priority.

Frame Status Register (FRSTAT)

The contents of the frame status register are placed on
the YR-bus following the final FCS byte of a received
frame. The special handshake flags this status informa-
tion. The bit assignment within the register is as follows:
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Bit 7: E_Indicator as received

Bit 6: A_Indicator as received

Bit 5: C_Indicator as received

Bit 4: Error detected at this node (CRC or Invalid Length)
Bit 3: Address Recognized

Bit 2: MAC Frame

Bit 1: SMT Frame

Bit 0: Implementer Frame

The first three bits are set if the status symbols received
are set. Otherwise, these bits are zero. Bit 4 is set if the
CRC comparison is incorrect or the frames length was
invalid. Bit 3 is set if the frame’s DA matched the node’s
address as a result of an internal or external match
decision.

See also the MSEXTo7 bit descriptions in the 79C82A
data sheet.

(MSB)
15 14 13 12 11 10 8 8 7 6

(LSB)
0

SRNGOP

SMULTDA

SMISFRM

SXMTABT

STKERR

SCLM

SBEC

STVXEXP

STRTEXP

STKISS

STATUS REGISTER

SADET

SMYCLM

SLOCLM

SHICLM

SMYBEC

SOTRBEC

(LSB)
]

INTERRUPT MASK REGISTER (IMSK)

09731-022A

Figure 19. Status Register and Interrupt Mask Register
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Data Handling and Formats
FDDI Frame Formats

The FDDI frame format is outlined in section 4 of the
FDDI Token Ring MAC Layer Protocol Standard. Basi-
cally, FDDI frames are composed of the following fields
in this order:

IDLE: Frame Preamble

SD: Start Delimiter

FC: Frame Control Field

DA: Destination Address

SA: Source Address

INFO: Information Field

FCS: Frame Check Sequence (CRC)
ED: End Delimiter

FS: Frame Status

For transmitted frames, the FORMAC will precede the
transmission with the required IDLE and SD symbols.
The FORMAC expects FC, DA, SA and INFO to be
stored in the transmit buffer. If the MNFCS control bit is
reset, the FORMAC will append the CRC result after the
last byte stored in memory is presented to the ring. The
FORMAC attaches the End Delimiter and FS indicators.

On receive, the FORMAC strips IDLE and SD before
storing the frame. The 4-byte FCS fieid is stored at the
end of the INFO field. The first three FS indicators are
stored as bits in the received frame status field.

Network Data Format

Control and data information passed between the FOR-
MAC and ENDEC is distinguished by a control signal.
The upper nibble on each bus is interpreted as the first
received from (or transmitted to) the media. Every 4 bits
of information has a corresponding controi signal. This
line is LOW when the nibble represents an FDDI data
symbol. For control symbols, the signal is asserted. Ta-
ble 2 shows the format for symbol transfer between the
two devices. Certain control characters are never gen-
erated by the FORMAC. They could be received from an
ENDEC, however. These patterns are indicated with an
asterisk.

User Test Mode

The loopback modes, described in the “Operational
Modes" section, are provided to facilitate “on-line” test-
ing of the FORMAC. Loopback testing canbe performed
internally as well as externally.

Table 2. Network Data Format

Format FORMAC/ENDEC

Symbol NRZ Code Control Int. Data
0 11110 0 0000
1 01001 0 0001
2 10100 0 0010
3 10101 0 0011
4 01010 0 0100
5 01011 0 0101
6 01110 0 0110
7 01111 0 0111
8 10010 0 1000
9 10011 0 1001
A 10110 0 1010
B 10111 0 1011
G 11010 0 1100
D 11011 0 1101
E 11100 0 1110
F 11101 0 1111
HALT1 00100 1 0100
HALT2 10000 1 0100*
HALT3 01000 1 0100*
HALT4 00010 1 0100*
HALTS 00001 1 0100*
IDLE 11111 1 0111
J 11000 1 1100
K 10001 1 0011
QUIET 00000 1 0000*
R 00111 1 0001
S 11001 1 1001
T 01101 1 1101
VIOL1 00011 1 1000*
VIOL2 00101 1 1000*
VIOL3 00110 1 1000*
VIOL4 01100 1 1000*
Phy_Inv. XXXXX 1 1111
Phy_lnv._J 11000 1 1110*
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65 to +150°C
Ambient Operating

Temperature ~-55 to +125°C
Maximum Vcc Relative to Vss -0.3t0+7.0V

DC Voltage Applied to
Any Pin Relative to Vss

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device reli-
ability.

0510 Vee+ 0.3V

OPERATING RANGES

Commercial (C) Devices
Ambient Temperature (Ta)
Supply Voltage {Vcc)

0to +70°C
+4.7510 +46.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating range

Parameter Parameter Test Conditions Min. Max. Unit

Symbol Description

Vi InputLOW Voltage 0.8 \

ViH Input HIGH Voltage 2.0 \

Vou Output LOW Voltage lot = 4.0 mA 0.4 \

Vo Qutput HIGH Voltage lon =—4.0 mA 2.4 Vv
(Note 1)

hx Input Leakage Current 0V<Vin<Vec -10 10 HA
(Note 2)

loz Qutput Leakage Current 0.4V < Vour < Vec -10 10 A
{Note 3)

lec Power Supply Current Vee = Max. 140 mA

#{BCLK) = 12.5 MHz
Notes:

1. Vou does not apply to open-drain output pins.
2. hxapplies to all input-only pins.

3. lozapplies to all three-state output pins and bidirectional pins.

CAPACITANCE*

Parameter Parameter Typ. Unit
Symbol Descriptions

Cn Input Pins (except HOLD+) 15 pF
Co Bidirectional Pins (except R'W) 15 pF
Notes:

*Pin capacitance is characterized at a frequency of 1 MHz, but is not 100% tested.

HOLD1 has Cin < 30 pF, R/W has Cio < 25 pF.
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SWITCHING CHARACTERISTICS over COMMERCIAL operating range (Notes 1 & 3)

Parameter Parameter Parameter Min. Max.

Number Description Symbol (Note 2) {Note 2) Unit
1 Clock Period BCLK 80 ns
2 HIGH Pulse Width BCLK 35 ns
3 LOW Pulse Width BCLK 35 ns
4 Setup Time Before BCLK T C3i, DS, 45 ns

INSTos, RIW
5 Hold Time After BCLK T CSI,RW 2 ns
6 Hold Time After BCLK T D3 6 ns
7 Hold Time After BCLK T INSTos 10 ns
8 Hold Time After BCLK T NPo1s 15 ns
9 Setup Time Before BCLK T NPos 12 ns
10 RWT,CSI{, DS L NPos 3 ns
(Whichever Occurs Last)
Until NP-bus is Enabled
(Synchronous Mode)
11 Signal Valid After BCLK T NPos 51 ns
12 Signal Invalid After BCLK T NPg15 3 ns
13 Signal Invalid After CST T NPo-15 3 ns
or R/W { (Whichever Occurs
First at the End of a
Synchronous Read Cycle)
14 R/W { or TST T (Whichever NPoss 35 ns
Occurs First at the End of
a Synchronous Read Cycle)
to Bus Inactive
15 Hold Time After BS T or NPo1s 0 ns
TSI T (Whichever Occurs
First in Asynchronous Write)
16 Signal LOW After NP-bus READY (T1-20) ns
Valid
17-19 Unused
20 Setup Time Before C3I | or R/W { (Write) 0 ns
DS | (Whichever Occurs or RW T (Read),
Last in Asynchronous INSTo-a
Read/Write)
21 Unused
22 Pulse Width HIGH DS, CSI (1.5x T1) ns
(Asynchronous Read or Write)
23 Hold Time After DS T or RIW T(Write) or 0 ns
CSI T (Whichever Occurs R/W ! (Read),
First at the End of INSTo-3
Asynchronous Read/Write)
24 Signal LOW After DS or READY 3xTH (4xT1 ns
Csil +70)
25 Signal Disabled After DS T READY 40 ns
orCSIT
26 Bus Active After DS { or NPois 0 ns
CSI L(Whichever Occurs
Last in Asynchronous Read)
27 Bus Valid After DS { or NPo1s (3xT1 ns
CSi | (Whichever Occurs +48)
Last in Asynchronous Read)
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SWITCHING CHARACTERISTICS (Continued)

Parameter Parameter Parameter Min. Max. Unit
Number Description Symbol (Note 2) (Note 2)
28 Signal Invalid After DS T NPo.1s 0 ns
or CSI T (Whichever Occurs
First in Asynchronous Read)
29 Bus Disabled After DS T NPois 35 ns
or C31 T (Whichever Occurs
First in Asynchronous Read)
30 Setup Time Before DS | NPois ~[(T1x2) ns
or CSI { (Whichever Occurs -20]
Last in Asynchronous Write)
31 RA_bus, RB_bus Setup Before RA o7, RACU, 10 ns
BCLK T RACL, RAP, RB o,
RBCL, RBCU, RBP
32 Signal Enabled After BCLK T YR o7, YRP 2 ns
33 Signal Valid After BCLK T YR o7, YRP 50 ns
34 Signal Invalid After BCLK T YR o7, YRP 9 ns
35 Signal Disabled After BCLK T YR o7, YRP 55 ns
36 Hold Time After BCLK T RA o7, RACU, RACL, 15 ns
RAP, RB o7, RBCU,
RBCL, RBP
37 Signal Valid After BCLK T RECEIVE 45 ns
38 Signal Invalid After BCLK T RECEIVE 8 ns
39 Signal Valid After BCLK T DAVALID 45 ns
40 Signal Invalid After BCLK T DAVALID 8 ns
41 Signal Valid After BCLK T FSHRCVF 50 ns
42 Signal invalid After BCLK T FSHRCVF 8 ns
43 Signal Valid After BCLK T RCVABTO 50 ns
44 Signal Invalid After BCLK T RCVABTO 8 ns
45 Setup Time Before BCLK T RCVABTI, MISFRM 10 ns
416 Hold Time After BCLK T RCVABTI, MISFRM 9 ns
47 Setup Time Before BCLK T XDAMAT , XSAMAT 10 ns
48 Hold Time After BCLK T XDAMAT , XSAMAT 10 ns
49 Signal Valid After BCLK T LPBEN 55 ns
50 Setup Time Before BCLK T FULL 20 ns
51 Signal Invalid After BCLK T LPBEN 3 ns
52 Hold Time BCLK T FULL 10 ns
53 Unused
54 Setup Before BCLK T YTor, YTP 10 ns
55 Hold Time After BCLK T YToz, YTP 15 ns
56 Setup Time After BCLK T MEDREQS, MEDREQA 20 ns
57 Signal Valid After BCLK T XMEDAVS, XMEDAVA 45 ns
58 Hold Time After BCLK T MEDREQS, MEDREQA 10 ns
59 Signal Invalid After BCLK T XMEDAVS, XMEDAVA 8 ns
60 Unused
61 Setup Before BCLK T RDYTBYT 20 ns
62 Hold Time After BCLK T RDYTBYT 10 ns
63 Signal Valid After BCLK T XFRBYTE 40 ns
64 Signal Invalid After BCLK T XFRBYTE 3 ns
65 Signal Valid After BCLK T X o7, XCU, XCL, XP 57 ns
66 Signal Invalid After BCLK T X o7, XCU, XCL, XP 10 ns
67 Signal Valid After BCLK T XMTABTO 50 ns
68 Signal Invalid After BCLK T XMTABTO 10 ns
69 Signal invalid After BCLK T INICLBN 8 ns
70 Signal Valid After BCLK T INICLBN 50 ns
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SWITCHING CHARACTERISTICS (Continued)

Parameter Parameter Parameter Min. Max. Unit
Number Description Symbol {Note 2) (Note 2)
71 Signal Valid After BCLK T CLM/BEC 50 ns
72 Signal Invalid After BCLK T CLM/BEC 10 ns
73 Signal LOW after BCLK T NMINTR , MINTR 45 ns
74 Signal Disabled After BCLK T NMINTR , MINTR 0 (Note 1h) ns
75 Setup Time Before BCLK T XMTABTI 20 ns
76 Hold Time After BCLK T XMTABTI 6 ns
77 Signal Valid After BCLK T TOKISD 50 ns
78 Signal Invalid After BCLK T TOKISD 3 ns
79 Unused
80 Signal Valid After BCLK T SDRCVD 45 ns
81 SDRCVD Invalid After BCLK T SDRCVD 8 ns
82 LNGADR Valid After BCLK T LNGADR 50 ns
83 LNGADR Invalid After BCLK T LNGADR 10 ns
84 Signal Valid After BCLK T EOUT, AOUT, COUT 50 ns
85 Signal Invalid After BCLK T EOQUT, AQUT, COUT 3 ns
86 Signal Valid After BCLK T FSVLD 45 ns
87 FSVLD Invalid After BCLK T FSVLD 8 ns
88 Unused
89 Signal Valid After BCLK T FRINC, LSTINC, ERRINC 50 ns
90 Signal Invalid After BCLK T FRINC, LSTINC, ERRINC 3 ns
9 Pulse Width HIGH FRINC, LSTINC, ERRINC 60 ns
92-93 Unused
94 Signal Invalid After BCLK T Sos 8 ns
95 Signal Valid After BCLK T Soas 45 ns
Notes:

1. Measurement points for timing parameters are the following:
a) Input waveforms: +1.4 V
b) Output HIGH threshald: > 2.0 V
c) Output LOW threshold: < 0.8 V
d) Outputvalid:<0.8Vor>20V
e) Output invalid minimum: output is verified to be still valid at the minimum spec time.
f) Output enabled: time when the output driver turns on.
g) Output disabled: time when the output driver turns off.
h) T74 is guaranteed by design.
2. Numbered parameters such as T1 or T51 refer to the switching characteristic number listed in the far left-hand column.

3. Maximum “BCLK to Signal Valid” delay and minimum "BCLK to Signal Invalid” delay specifications apply to both rising and
falling edges of the signal listed, even though the measurement is only shown once in the Switching Waveforms section that
follows. Valid and Invalid do not mean HIGH or LOW; see notes 1d and 1e and Switching Waveforms for the definition of Valid
and Invalid.

4-44 Am79C83



AMD a

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OQUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fromHto L fromHto L
May Will be
Change Changing
fromLto H fromLto H
Don’t Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-

Impedance
“Off” State
KS000010
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SWITCHING WAVEFORMS
BCLK J‘—_\—7
@ <—-©—>
(5] NN\ £
~©i < -
.3 AN Iz 4
‘®-> ‘\——NotsB
INST_ CXXXXX% D
- 0} >
NPo1s (% *XX)
Nu\eA—f @ [~
Notes: 09729-018A

A. Timing measured from falling edge of TSI, DS, or RAW or the assertion of INSTo-3, whichever occurs last.

B. Parameter #5 is measured from the rising edge of CSI, or R/W, whichever occurs first;
Parameter #4 is measured from the falling edge of TSI, DS, or R/W, or the assertion of INSTo-3, whichever occurs last.

NP-Bus Synchronous Write Timing

mK 7 00 N\ 3
(2}
NS

S IEANNNNY,

A S S W

ADDRESS 1IN

LERANNNNY
INST 5., XX
rW /77777
NP

015 T o]
Note & I

Notes:

N
N
k
A
——

INVALID

VALID DATA 1 OUT

o

Y.

© 1 O—]

j‘//;‘ W™ Note D
% <1'_NcleEJ
Nk
—] (2 3
3 )
r)

Nate C
09729-019A

A Timing measured from falling edge of CSl or DS, or the rising edge of R/W (or the assertion of INSTo-3 for parameter #4
only), whichever occurs last.

Timing is measured from the rising edge of CSl or the falling edge of RAW, whichever occurs first.

If an address register in the FORMAC is being addressed, then the register being read onto the NP-bus will be
incremented with each rising edge of BLCK.

D. DS must be driven HIGH at the completion of each read cycle.

NP-Bus Synchronous Read Timing
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SWITCHING WAVEFORMS
csr s
B —
20; Nt
DS L B 4
2 .
INSTo3
FERDS (
® - ~le
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w s:) ' @ .
o N%—lS
{ mvmo) VALID DATA OUT ]
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£ n— J
= 7
:
€
NPo1s ¢ DATA IN
1 Measured from falling Measured from rising g
TSlor DS,
v sonu st ;:g;,iﬁ?’oggj’fﬁ,;r
09729-020A
NP-Bus Asynchronous Read/Write Timing
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SWITCHING WAVEFORMS

BCLK mw

1 1 |
T ca—: G—
RB .7 . RBP, RBCU, RBCL } XX } 2%

ot ® * O
RECEIVE
DAVALID
FSHRCVF | @ ] R
]
RCVABTO |
MISFRM |
or
RCVABTI ]
XDANAT 1
or
XSAMAT | A ‘_f—‘
LPBEN | _ 5 N ! B
FULL 1 o 7|2 — .
T 14y T 3 g
09731-026B

YTg.7 . YTP
MEDREQS

or
MEDREQA

XMEDAVS

or
XMEDAVA

RDYTBYT

XFERBYTE

X -7, XCU, XCL, XP

09731-0288

Frame Transmission Timing
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09731-029B
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SWITCHING WAVEFORMS

@
8
o
N~
2]
(=]
®
5 “u ““ J“ > ““ n o e G» o
||||||||||| A _ ]+
w
@ 1y ® W ]
|MI + Il —\@
IIIII F="I"1""""-""19" - o - e e = e ] = o] = el — R A
I I g
o ®.r_ E
jo Tl ]
||||| [N [N N R | I —— >
= =z =z = = £ = N 2 9 > > >t -
T
o,
® =
E
a
B
w j!
L .
=i 3 .
@
O lte
N
o Tlel | Ll [ 1| | &3 Ll L.
x o = _C E = [a)
fm wd = L m 7
g 5 0Q > S a Q s gz 2 2
x [3) < = ZZ29Q m = o =z E= & 0
s &8 ¢ 3P Gz B £ 3E: °F

Special Frame Reception Timing
Am79C83

A. This signal will stay LOW# until the status register is read.

Note:
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SWITCHING TEST CIRCUIT

From Output
Under Test

Notes:

Ct = 100 pF for pin NPo-15 READY, MINTR, NMINTR.
CL = 50 pF for all other output pins.

Standard Test Load 09731-023A

SWITCHING TEST WAVEFORM

240V
20V
1.4V '% TEST POINTS %’
08V
0.40 V
Input/Output Waveform

09731-024A
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