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DISTINCTIVE CHARACTERISTICS

B Complete ‘Byte-to-Light™ solution for fiber
optic links

M TTL bus l/O:
—12.5 Mbytes/sec transfer rate
- Selectable 8, 9 or 10 Data lines with
respectively 4, 3 or 2 Command lines
- Asynchronous input using STRB/ACK

B Synchronous serial optical link:
- High performance 1300 nm optics
- 125 Mbaud, 2 Km
~ PLL synchronizer on board
— NRZI, 4B/58 or 5B/6B encoding
— ST® optical connectors

B Pin compatible with 28-Pin DIP
Am7968/Am7969-125DC TAXIchip™ Set

B Single +5 Volt supply

GENERAL DESCRIPTION

The Am79h1068 Transmitter and the Am79h1069 Re-
ceiver are designed for use in optical fiber links for high
speed, point-to-point data communications. Both are
TTL compatible on the “electrical side,” and can be con-
nected to a bus. A simple STRB/ACK handshake is
used to write data into the Transmitter. The parallel data
supplied to the Transmitter is encoded, serialized and
converted into light signals, that can be sent over optical

fiber. The light source is a high-performance 1300 nm
ELED. The light detector is a high-performance planar
PIN photodiode. Both Transmitter and Receiver contain
ST optical connectors. At the Receiver end the data is
reconstructed into parallel words, which can be used by
the local bus. The Receiver supplies a Data or Com-
mand strobe (DSTRB or CSTRB) as timing for each out-
putword. The whole operationis transparent to the user.
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CONNECTION DIAGRAMS
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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:  a. Device Number
b. Speed Option (if applicable)

Am79h1068 =125

b. SPEED OPTION
125 = Max. Serial Encoded
Transmission Rate is 125 MHz

a. DEVICE NUMBER/DESCRIPTION
Am79h1068 = FOXI Transmitter
Am79h1069 = FOXI Receiver

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

AM79h1068-125 supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
AM79h1069-125 valid combinations to check on newly released com-

binations, and to obtain additional data on AMD’s
standard military grade products.
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SIGNAL DESCRIPTION
Am79h1068 FOXI Transmitter

Dlo - DI;

Parallel Data In (TTL Inputs)

These eight inputs accept parallel Data from the host
system, to be latched, encoded and transmitted.
DIs/Cls

Parallel Data (8) In or Command (3) In (TTL Input)
Dlg/Cl3 input is either Data or Command, depending
upon the state of DMS.

Dly/Cl2

Parallel Data (9) In or Command (2) In (TTL Input)
DIg/Clz input is either Data or Command, depending
upon the state of DMS.

Cl—-Cl

Parallel Command In (TTL Inputs)

These two inputs accept parallel Command information
from the host system. If one or more Command bits are
logic “1”, the Command bit pattern is latched, encoded,
and transmitted in place of any pattern on the Data
inputs.

STRB

Input Strobe Signal (TTL Input)

A rising edge on the STABinput causes the Data (Dl —
Dlg) orthe Command (Clo— Cl3) inputs to be latched into
the Am79h1068 Transmitter. The STRB signal is nor-
mally taken Low after ACK has risen.

ACK

Input-Strobe Acknowledge (TTL Output)

ACK High signifies that the Am79h1068 is ready to ac-
cept new Data or Command. The timing of ACK’s re-
sponse to STRB depends on the condition of the input
Latch (in given CLK cycle).

If the Input Latch is empty, data is immediately stored
and ACK closely follows STRB. If the Input Latch con-
tains previously stored data when STRB is asserted,
ACKis delayed until the next falling edge of CLK. Note
that for ACK'to rise, STRB must maintain HIGH for both
of the above conditions.

Xy, X2

Crystal Oscillator Inputs (Inputs)

These two crystal pins connect to an internal parallel
mode oscillator which operates at the fundamental fre-
quency of the crystal. During normal operation, the byte
rate is set by the crystal frequency.

Alternatively, X7 can be driven by an external TTL fre-
quency source. In multiple FOXI systems this external
source could be another Am7%h1068's CLK output.
DMS

Data Mode Select (Input)

Data Mode Select input determines the Data pattern
width. When it is wired to GND, the Am79h1068 Trans-
mitter will assume Data to be eight bits wide, with four
bits of Command. When it is wired to Vcc, the
Am79h1068 Transmitter will assume Data to be nine
bits wide, with three bits of Command. If DMS is left
floating (or terminated to 1/2 Vcc), the Am79h1068 will
assume Data to be ten bits wide, with two bits of
Command.

TLS
Test/Local Select (Input)

TLSinput determines the mode of operation. When TLS
is wired to GND, the Am79h1068 Transmitter assumes
aLocal mode. it will output NRZI data, and will enable its
CLK output driver. TLS pin should always be grounded
during normal operation.

When TLS is wired to Vcc (Test Mode 1), Transmitter
operationis similarto Local Mode Operation except that
serial output data is NRZ, CLK becomes an input, and
ACK timing is modified. This Mode is useful for Auto-
matic Test Equipment (ATE) testing at full speed and re-
moves the need for match loop testing often required for
NRZI data streams.

When this input is left unconnected, it floats to an inter-
mediate level which puts the Am79h1068 Transmitter
into its Test Mode 2. In Test Mode 2, the internal clock
muttiplier is switched out, and the internal logic is
clocked directly from the CLK pin. Test Mode 2 is in-
cluded to ease ATE testing by making the internal logic
of the FOXI synchronous to the external clock instead of
the internal PLL.

CLK

Clock (TTL /O)

CLK is an l/O pin for the byte rate clock reference that
drives internal logic. When TLS is connected to GND
(Local mode), CLK is enabled as a free-running (byte-
rate) clock output which runs at the Crystal Oscillator
frequency; this output can be used to drive the X: input
of a FOXI Receiver or other system logic. In Test mode
CLK becomes an input. In Test Mode 1 CLK is a Byte
rate input and in Test Mode 2 it is a Bit rate input.
RESET

PLL RESET (Input)

This pin is normally left open. It can be momentarily
grounded to force the internal PLL to reactivate lock.
This allows for correction in the unlikely occurrence of
PLL lockup on application of power.

RESET has aninternal pull-up resistor which causes it to
float high when left unconnected (50 K ohm nominal).
TSERIN

Test Serial Input (Pseudo ECL Input)

This pin is left unconnected in Local Mode operation.
TSERIN can be used to input serial data patterns into
the Shifter in Test Mode operation.

Veer, Veez, Vees

Power Supply

Veer, Veez, and Vees are +5.0 Volt nominal power sup-
ply pins. Veer powers TTL /O, Vccz powers ECL cir-
cuitry, the LED and optical drive circuits, and Vccs pow-
ers internal Logic and Analog circuitry.

GND,, GND;

Ground Pins

GND; is a TTL I/O Ground and GND: is an internal
Logic and Analog Ground.

LIGHTOUT

Optical Serial Output (ST Connector)

This signal can be coupled into a fiber using the ST con-
nector. The signal is a series of Light-On and Light-Off

levels, representing the 4B/5B NRZI encoded data.The
light source is a high performance 1300 nm ELED.
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Am79h1069 FOXI RECEIVER
DO, - DOy
Parallel Data Out (TTL Outputs)

These eight outputs reflect the most recent Data re-
ceived by the Am78h1069 Receiver.

DOs/COs

Parallel Data (8) Out or Command (3) Out (TTL Out-
put)

DOg/CO3 output will be either a Data or Command bit,
depending upon the state of DMS.

DOy/CO;

Parallel Data (9) Out or Command (2) Out (TTL Out-
put)

DOg/CO; output will be either a Data or Command bit,
depending upon the state of DMS.

CO,-CO,

Paraliel Command Out (TTL Output)

These two outputs reflect the most recent Command
data received by the Am79h1069 Receiver.

DSTRB

Data Strobe (TTL Output)

The rising edge of this output signals the presence of
new Data on the DOp - DOglines. Data is valid just be-
fore the rising edge of DSTRB.

CSTRB

Command Strobe (TTL Output)

The rising edge of this output signals the presence of
new Command data onthe COp— COslines. Command
bits are valid just before the rising edge of CSTRB.

VLTN

Violation (TTL Output)

VLTN High indicates that an invalid code has been de-
tected. It changes state at the same time DO, or CO;
change and will be followed by either DSTRB or
CSTRB. This pin goes LOW when the next valid byte is
decoded.

IGM

I-Got-Mine (TTL Output)

The function of this pin depends on the timing relation-
ship between CNB & CLK. If the limitations shown in the
AC table are not met, the function of this pin is not
guaranteed.

CLK (TTL Output)

This clock runs at the byte rate, and is synchronous with
the serial input. It falls at the time the Decoder Latch is
loaded from the Shifter, and rises at mid-byte. The CLK
output of the FOXI Receiver is not suitable as a fre-
quency source for another FOXI Transmitter or Re-
ceiver. It is intended to be used by the host system as a
clock synchronous with the received data.

CNB

Catch Next Byte Input (TTL Input)

InLocal Mode, CNBmust be connected to the FOXI Re-
ceiver's CLK output. Each received byte will be cap-
tured, decoded and latched to the outputs.

X1, X2

Crystal Oscillator Inputs (Inputs)

These two crystal pins are connected to an internal par-
allel mode oscillator which operates at the fundamental
frequency of the crystal. During normal operation, the
crystal sets the expected data rate. The actual byte rate
is set by the incoming serial stream.

Alternatively, X; can be driven by an external frequency
source. In multiple FOXI systems, this external source
could be a FOXI Transmitter's CLK output or an external
TTL frequency source.

DMS

Data Mode Select (Input)

DMS selects the Data pattern width. When it is wired to
GND, the Am79h1069 Receiver will assume Data to
be eight bits wide, with four bits of Command. When itis
wired to Vcc the Am79h1069 Receiver will assume Data
to be nine bits wide, with three bits of Command. If DMS
is left floating (orterminated to 1/2 Vcc), the Am79h1069
Receiver will assume Data to be ten bits wide, with two
bits of Command.

RESET

PLL RESET (Input)

This pin is normally left open. It can be momentarily
grounded to force the internal PLL to reactivate lock.
This allows for correction in the unlikely occurance of
PLL Lockup on application of power.

RESET has an internal pull-up resistor (50 K nominal)
which causes it to float high when left unconnected.

Veer, Veez

Power Supply

Veerand Vieezare +5.0 Volt nominal power supply pins.
Veer powers TTL /O, and Vicez powers internal Logic,
and Analog circuitry.

GND,, GND:

Ground

GND; is a TTL /O Ground, GND: is an internal Logic
and Analog Ground.

LIGHTIN

Optical Serial Input (ST Connector)

This signal is coupled using the ST connector to a high
performance planar PiN photo diode.
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FUNCTIONAL DESCRIPTION
General

The Am79h1068 Transmitter and the Am79h1069 Re-
ceiver make possible the implementation of a high
speed serial link using optical fiber as the medium. They
include the necessary data handling, timing and control
functions together with the optical transducers. The de-
sign of the Transmitter/Receiver pair allows the use of
the serial link as a generic bus-to-bus connection.

Link Operation

The link is unidirectional: a parallel wordis sent fromone
end and recovered at the other end. For each point-to-
point direction a pair of FOXis and a separate fiber are
required.

The FOXI parallel interface is TTL with a maximum
transfer rate of 12.5 Mbytes/sec. The word to be trans-
mittedis latched in the Transmitter, encoded, serialized,
converted into light and sent over the fiber at rates up to
125 Mbaud. At the Receiver end the serial string of sym-
bols is converted into an electrical signal, deserialized,
decoded and clocked out as parallel words.

The Structure of the Parallel Word
(Electrical Interface to the System)

“Data” means, in the FOXI sense, a group of 8, or 9, or
10 bits (depending on the “data mode selection”). An-
other group, called “Command”, has 4, or 3, or 2 bits,
correspondingly. The two groups are treated differently.
A Command word is recognized by the Transmitter logic
if at least one of the input Command lines (Cly) is not
zero at the rising edge of STRB. If so, the Data word at
the Transmitter input is ignored and a Command word is
transmitted. The Receiver will clock out a Command
word using Command Strobe (CSTRB); Data output
lines stay unchanged. If all input Command lines are
zero atthe rising edge of STRB, Datais transmitted. The
Receiver then uses Data Strobe (DSTRB) to clock out
the word; the Command outputs remain unchanged. In
a given byte cycle time, it is possible to transmit either a
Data word or a Command word, but not both.

Data represents the normal data channel message traf-
fic between host systems. Commands can come from a
communication control section of the host system. Com-
mands are assumed to occur at a relatively infrequent
rate but have priority over Data. Examples include com-
munication specific commands such as REQUEST-TO-
SEND, CLEAR-TO-SEND, or application specific com-
mands such as MESSAGE-ADDRESS-FOLLOWS,
MESSAGE-TYPE-FOLLOWS, INITIALIZE-YOUR-
SYSTEM, ERROR, RETRANSMIT, HALT, etc.

The Structure of the Serial Word
(Transmitter to Receiver Interface)

When transmitted over fiber, Command or Data words
look similar: they are encoded versions (symbols) of the
original words. The encoding used in FOX! is 4B/58 and
5B/6B, resulting in symbol pairs of 10, or 11, or 12 bits
for both Data and Command. They correspond to Data

Mode selection of 8, or 9, or 10 bits. The transmitted bits
are represented in NRZI form:

- “1” as a transition (Light ON-to-OFF or Light OFF-to-
ON).

- “0" as no-transition (Light stays ON or Light stays
OFF).

Timing

The operation of the link is based on two clock frequen-

cies: the “byte” (or parallei) rate and the baud (or serial)

rate. Both the Transmitter and the Receiver have a crys-

tal controlled oscillator that generates the byte rate, and

a PLL multiplier that generates the baud rate. The CLK

output of each one is a byte rate clock. The byte rate is

the maximum average rate at which data can be inputto
the Transmitter.

Transmission over the fiber uses the serial clock gener-
ated in the Transmitter. A clock recovery circuit in the
Receiver tracks the serial data, synchronizes to it, and
separates clock and data. The recovered serial clock is
then divided down to generate a synchronized byte rate
on the Receiver side.

Transmitter input Asynchronous
Operation

On average, the input byte rate (STRB rate) should be
less than or equal to the CLK rate. When the STRB rate
is less than the CLK rate, some of the CLK cycles will
pass with no input STRB. In these cycles FOXI auto-
matically pads with “Sync”. STRB can be input at any
phase in respect with CLK edges, without loss of infor-
mation. Individual bytes can be strobed into the Trans-
mitter at intervals less than the CLK cycle, if the STRB/
ACK protocol (handshake) is observed.

STRB/ACK Handshake

The input parallel word is latched in at the rising edge of
STRB. The input latch consists of two stages. if both are
empty at the strobe edge, the input word is transferred
directly to the second stage and ACK goes HIGH. If the
second stage is “busy” (contains a previously stored
word), the input word is stored in the first stage of the
latch; at the falling edge of CLK, the words are moved
forward and ACK goes HIGH.

The Encoding Scheme

To guarantee that the Am79h1069's PLL can stay
locked onto an incoming bit stream, the data encoding
scheme must provide an adequate number of transi-
tions in each data pattern. This implies a limit on the
maximumtime allowed between transitions. The encod-
ing scheme is based on the 4-bit/5-bit (4B/5B) code
used by the ANSI X3T9.5 (FDDI) committee.

An ANSI X3T9.5 compatible system uses an 8-bit paral-
lel data pattern. This pattern is divided into two 4-bit nib-
bles which are each encoded into a 5-bit symbol. Of the
thirty-two possible symbols with these five bits, sixteen
are chosen to represent the sixteen input Data patterns.

Am79h1068/Am79h1069 7



Some of the others are used as Command symbols.
Those remaining represent invalid patterns that fail
either the run-length or DC balance tests.

Transmitters in 8-bit mode use two 4B/5B encoders to
encode eight Data bits into a 10-bit symbol pair. In 9-bit
mode, Transmitters use one 5B/6B encoder and one
4B/5B encoder to encode nine Data bits into an 11-bit
symbol pair. In 10-bit mode, two 5B/6B encoders are
used to encode ten bits of Data into a 12-bit symbol pair
(see Tables 1 and 2 for encoding patterns).

The Am79h1068 Transmitter further converts all sym-
bols using NRZI (Non Return to Zero, Invert on Ones).
This combination of 4B/5B encoding and NRZ!I ensures
at least two transitions per symbol and permits a maxi-
mum of three consecutive non-transition bit times.

The Sync Signal

The unique symbol pair called Sync is generated and
sent by the Transmitter if a CLK cycle passes without
any STRB input. Sync is recognized by a state machine
inthe Receiver. Its main purpose s byte alignment of the
Receiver; it is needed if the Receiver loses phase or
byte synchronization with the incoming signal. Itis good
practice to use Sync for “padding” byte cycles in which
no information needs to be transmitted.

When Syncis detectedin the Receiver, Data outputs re-
main in their previous state, all Command outputs go to
“0”, and CSTRB is asserted since Sync is a legal Com-
mand.

The encoded NRZI representation of Sync does not
generate DC shifts of the “baseline”. This helps to bring
AC coupled links and circuits, and AGC-controlled am-
plifiersto the middle of their operating range (DC operat-
ing point and gain).

Error Detection

Noise-induced bit errors can distort transmitted bit pat-
terns. The Am79h1069 Receiver logic detects errors by
recognizing invalid symbols that violate the code. They
are indicated by the assertion of the violation (VLTN)
output pin. This signal rises at the same time Data or
Command outputs change, and remains HIGH until a
valid symbolis detected by the Data Decoder. The error
detection method used in the Receiver cannot identify
bit errors which transform one valid Command or Data
into another. Fault-sensitive systems should use addi-
tional error checking mechanisms to guarantee mes-
sage integrity. (Refer to application notes #14229A
TAXI Error Management and #12572A Implementing
Parallel Cyclic Redundancy Check (CRC) for Reliable
High-Speed Point-to-Point Communication Using TAX)

Operational Modes

Local Mode

Thisis the normal mode of operation. A Transmitter/Re-
ceiver pairis used fo transfer bytes of data over a private

serial link. The following connections are to be made to
select Local Mode:

~for Am79h1068 Pin 10 (TLS) to ground
—for Am79h1069 Pin 24 (CNB) to Pin 19 (CLK)

Local mode provides a fast and efficient parallel
throughput because data can be transferred on every
clock cycle. Itis not necessary for the host to match the
byte rate set by the Transmitter’s crystal oscillator; the
Am79h1068 automatically sends a Sync pattern during
each clock cycle in which no new Data or Command
messages are being transmitted.

Test Mode

Test Mode 2 inthe Transmitter allows testing of the logic
in the Latches, Encoder, and Shifter without having to
use the PLL clock multiplier. If TLS is open orterminated
to approximately Vcecsz, theinternal VCOis switched out,
and CLK becomes a bit-rate-clock input. This means
that the serial output rate will be at the CLK rate and not
at 10X, 11X, or 12X, as is the case in normal operation.

The FOXI Receiver will acquire and track the test sys-
tem data stream and should cause no significant test
problems if the tester maintains a continuous frequency
of data. Therefore no equivalent of Test Mode 1 or 2 is
provided on the FOXI Receiver.

Oscillator

The Am79h1068 and Am73h1069 contain an inverting
amplifier intended to form the basis of a parallei mode
crystal oscillator. In designing this oscillator, it is neces-
sary to consider several factors related to the applica-
tion.

The first consideration is the desired frequency accu-
racy. This may be subdivided into several areas. An os-
cillator is considered stable if it is insensitive to vari-
ations in temperature and supply voltage, and if itis un-
affected by individual component changes and aging.
The design of the TAXIchips is such that the degree to
which these goals are met is determined primarily by the
choice of external components. Various types of crystal
are available and the manufacturers’ literature should
be consulted to determine the appropriate type. For
good temperature stability, zero temperature coefficient
capacitors should be used (Type NPO).

The mechanism by which a crystal resonates s electro-
mechanical. This resonance occurs at a fundamental
frequency (1st harmonic) and at all odd harmonics of
this frequency (even harmonic resonance is not me-
chanically possible). Unless otherwise constrained,
crystal oscillators operate at their fundamental
frequency.

8 Am79h1068/Am79h1069



Crystal

A typical crystal for use with the FOXI is specified as It is good practice to ground the case of the crystal to

follows: eliminate stray pick-up and keep all connections as
short as ible.

Fundamental Frequency 410125 MHz £ 0.1% ort as poss

Resonance Mode Parallel A crystal is connected between X1 and Xz, as shown in

Load Capacitor (Correlation) 75 pF

Operating Temperature Range 0 to 70°C Figure 1.
—  Temperature Stability +100 ppm
Drive Level (Correlation) 2m
Effective Series Resistance 25 Q (max)
Holder: Type Low profile
Aging for 10 years +10 ppm
Am79h1068
or RESET
Am78h1069 Power On
X1 X2 Reset
(Optional)

o] C

I 1

C" = 150 pF for a 12.5 MHz Crystal, 220 pF for a 4 MHz Crystal

|
i

* Values shown are typical. C is determined by Crystal specifications and trace capacitances.

Figure 1. Crystal Connection

14380-005A
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Table 1. FOXI Encoder Patterns

4B/5B ENCODER SCHEME 5B/6B ENCODER SCHEME
4-BIT 5-BIT 5-Bit 6-Bit
HEX Binary Encoded HEX Binary Encoded
Data Data Symbol Data Data* Symbol
0 0000 11110 00 00000 110110
1 0001 01001 01 00001 010001
2 0010 10100 02 00010 100100
3 0011 10101 03 00011 100101
4 0100 01010 04 00100 010010
5 0101 01011 05 00101 010011
6 0110 01110 06 00110 010110
7 0111 01111 07 00111 010111
8 1000 10010 08 01000 100010
9 1001 10011 09 01001 110001
A 1010 10110 0A 01010 110111
B 1011 10111 0B 01011 100111
c 1100 11010 ocC 01100 110010
D 1101 11011 0D 01101 110011
E 1110 11100 OE 01110 110100
F 1111 11101 oF 01111 110101
10 10000 111110
11 10001 011001
12 10010 101001
13 10011 101101
14 10100 011010
15 10101 011011
16 10110 011110
17 10111 011111
18 11000 101010
19 11001 101011
1A 11010 101110
1B 11011 101111
1C 11100 111010
1D 11101 111011
1E 11110 111100
1F 11111 111101

*Note:

HEX data is paralle!l input data which is represented by the 4- or 5-bit binary data listed in the column to the immediate
right of HEX data. Binary bits are listed from left to right in the following order.

8-Bit Mode: Dy, De, Ds, Da, (4-Bit Binary), and Da, Dy, D1, D, (4-Bit Binary)
9-Bit Mode:  Ds, D7, Ds, Ds, Ds, (5-Bit Binary), and D3, D, D1, Do, (4-Bit Binary)
10-Bit Mode: Ds, D7, Ds, Ds, D4, (5-Bit Binary), and Dg, D3, Do, D1, Do, (5-Bit Binary)
Serial bits are shifted out with the most significant bit of the most significant nibble coming out first.

10 Am79h1068/Am79h1069




Table 2. FOXI Command Symbols

Am79h1068 Transmitter Am79h1069 Receiver
Command Input Command Qutput
HEX Binary Encoded Mnemonic HEX Binary
Symbol
8-Bit FOXis
0 0000 XXXXX XXXXX Data No Change No Change
(Note 2) (Note 2)
No STRB No STRB 11000 10001 JK (8-bit Sync) 0 0000
(Note 1) (Note 1)
1 0001 11111 11111 [ 1 0001
2 0010 0110101101 1T 2 0010
3 0011 01101 11001 TS 3 0011
4 0100 11111 00100 IH 4 0100
5 0101 01101 00111 TR 5 0101
6 0110 11001 00111 SR 6 0110
7 0111 11001 11001 SS 7 0111
8 (Note 3) 1000 00100 00100 HH 8 1000
9 1001 00100 11111 HI 9 1001
A (Note 3) 1010 00100 00000 HQ A 1010
B 1011 00111 00111 RR B 1011
C 1100 00111 11001 RS C 1100
D (Note 3) 1101 00000 00100 QH D 1101
E (Note 3) 1110 00000 11111 Ql E 1110
F (Note 3) 1111 00000 00000 QQ F 1111
9-Bit FOXIs
0 000 XXXXXX XXXXX Data No Change No Change
(Note 2) (Note 2)
No STRB No STRB 011000 10001 LK (9-bit Sync) 0 000
(Note 1) (Note 1)
1 001 111111 11111 I'l 1 001
2 010 011101 01101 TT 2 010
3 011 011101 11001 T8 3 011
4 100 111111 00100 I'H 4 100
5 101 011101 00111 TR 5 101
6 110 111001 00111 SR 6 110
7 11 111001 11001 S's 7 111
10-Bit FOXIs
0 00 XAXXXX XXXXXX Data No Change No Change
(Note 2) (Note 2)
No STRB No STRB 011000 100011 { LM (10-bit Sync) 0 00
(Note 1) (Note 1)
1 01 111111 111111 rr 1 01
2 10 011101 011101 ™ 2 10
3 11 011101 111001 T8 3 11
Notes:

1. Command pattern Sync cannot be explicitly sent by Am79h1068 Transmitter with any combination of inputs and STRB,
but is used to pad between user data.

2. A strobe with all Zeros on the Command input lines wili cause Data to be sent. See Table 1.
3. While these Commands are legal data and will not disrupt normal operation if used occasionally, they

may cause data errors if grouped into recurrent fields. Normal PLL operation cannot be guaranteed if one or more
of these commands is continuously repeated.
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Am79h1068 Transmitter Functional Block
Description (Refer to block diagram)

Crystal Oscillator/Clock Generator

The serial link speed is derived from a master frequency
source (byte rate). This source can either be the built-in
Crystal Oscillator, or a clock signal applied through the
X1 pin. The Byte rate signal is buffered and sent to the
CLK output when Am79h1068 Transmitter is in Local
mode.

The byte rate is also multiplied by ten (8-bit mode),
eleven (9-bit mode), or twelve (10-bit mode), using the
internal PLL, to create the Bit rate.

The working serial frequency can be varied between 40
and 125 MHz. The crystal frequency required to achieve
the maximum 125 Mbaud on the serial link, and the re-
sultant usable data transfer rate will be:

Internal
Crystal [Am79h1068 Input and Am79h1069 | Divide
Mode|Frequency] Maximum Parallel Throughput | Ratlo

8-Bit | 12.5 MHz 80 ns/pattern (100 Mbit/sec) 125/10
9-Bit |11.36 MHz 88 ns/pattern (102 Mbit/sec) 125/11
10-Bit] 10.42 MHz 96 ns/pattem (104 Mbit/sec) 125/12

Input Latch

The Am78h1068's Input Latch accommodates asyn-
chronous strobing of Data and Command by being di-
vided into two stages.

It STABis asserted when both stages are empty, Data
or Command bits are transterred directly to the second
stage of the Input Latch and ACK rises shortly after
STRB. This patternis now ready to move to the Encoder
Latch at the next falling edge of CLK.

Input data is held in the first stage of the Input Latch only
when the second stage is “busy” (contains previously
stored data). The Transmitter will be busy when STRB
is asserted a second time in a given CLK cycle. Con-
tents of the first stage are not protected from subse-
quent STRBs within the same CLK cycle. Atthe falling
edge of CLK, previously stored data is transferred from
the second stage to the Encoder Latch and the new data
is clockedinto the second stage of the Input Latch. InLo-
cal mode ACK will rise at this time.

Encoder Latch

The input to the Encoder Latch is clocked by an internal
signal which is synchronous with the shifted byte being
sent on the serial link. After a new input byte is strobed
into the Input Latch, it is transferred to the Encoder Latch
during the next CLK cycle.

Data Encoder

Encodes twelve data inputs (8, 9, 10 Data inputs and 4,
3, 2 Command inputs) into 10, 11, or 12 bits. The Com-
mand inputs select the transmitted symbol pair. If all
Command inputs are LOW, the symbol pair for the Data
inputs will be sent. If Command inputs have any other

pattern, then the symbol pair representing that Com-
mand will be transmitted.

Shifter

The Shifter is parallel-loaded from the Encoder, at the
first available byte boundary, and shifted until the next
byte boundary. The Shifter is being serially loaded at all
times. As data is being shifted out of the Transmitter,
the Shifter fills fromthe LSB. If parallel data is available
atthe endof the byte, itis parallel-loaded into the Shifter
and will be shifted out during the next clock cycle. Other-
wise, the serially loaded data fills the next byte. The se-
rial data which loads into the Shifter is generated by an
internal state machine which generates a repeating
Sync pattern.

Light Source Interface

This is a light source driver. It translates logic levels at
the Shifter output into drive currents for the LED, which
is a high-performance 1300 nm MOVPE ELED.

Am79h1069 Receiver Functional Block
Desctiption (Refer to block diagram)

Light Detector Interface

Alight detector (PIN photodiode) converts the input light
signals from the fiber into electrical signals. The Detec-
tor Interface amplifies and filters the signal, and
reshapesitinto an appropriate logic signal. This signalis
supplied to the Shifter as serial data andto the PLL as a
timing reference.

Crystal Oscillator/Reference Clock
Generator

The clock recovery PLLinthe Am79h1069 must be sup-
plied with a reference frequency at the expected byte
rate of the data to be recovered. The source of this fre-
guency can either be the built-in Crystal Oscillator, or an
external clock signal applied through the X; pin. The
crystal frequency is then multiplied by ten (8-bit mode),
eleven (9-bit mode) or twelve (10-bit mode) using anin-
ternal PLL and is used to set the expected serial data
rate.

Clock Recovery Circuit

Using a clock recovery PLL the input signalis separated
into clock and data. The PLL is “biased” to the expected
data frequency by the Reference Clock Generator, to fa-
cilitate locking. After achieving lock, it tracks the incom-
ing data.

Shifter

The Shifteris serially loaded from the Light Detector In-
terface, using the recovered bit clock.

Byte Sync Logic

The incoming data stream is continuous, without any
signal which denotes byte boundaries. The Byte Sync
Logic will continuously monitor the data stream, and
upon discovering the reserved code used for Sync, will

12 Am79h1068/Am79h1069



initialize a synchronous bit counter which counts bits,
and indicates byte boundaries.

The logic signal that times data transfers from the Shif-
ter to the Decoder Latch is buffered and sent to the CLK
output. It is intended to be used by the host system as a
clock synchronous with the received data. This output is
synchronous with the byte boundary and the Receiver’s
internal byte clock.

Byte Sync Logic is responsible for generating the inter-
nal strobe signals for Paralle!l Qutput Latches. Paralle!
outputs are made on a byte boundary, after CNBfalls, or
when Sync is detected.

Decoder Latch

Data is loaded from the Shifter to this latch at each sym-
bol/byte boundary. It holds the input to the Data De-
coder.

Data Decoder

The Data Decoder decodes ten, eleven, or twelve bit en-
coded words. In 8-bit mode, data is decoded into either
an 8-bit Data pattern or a 4-bit Command pattern. In
9-bit mode, data is decoded into either a 9-bit Data pat-
tern or a 3-bit Command pattern. In 10-bit mode, data is

decoded into either a 10-bit Data pattern or a 2-bit Com-
mand pattern.

The Decoder separates Data symbols from Command
symbols, and causes DSTRB or CSTRB output to be as-
serted.

Parallel Output Latch

The output Latch will be clocked by the byte clock, and
will reflect the most recent data on the link. Any Data
pattern will be latched to the Data outputs and will not
affect the status of the Command outputs. Likewise, any
Command pattern will be latched to the Command out-
puts without affecting the state of the Data outputs.

Any data transfer, either Data or Command, will be syn-
chronous with an appropriate output strobe. There will
be CSTRBs when Sync bytes are detected, since Sync
is a valid Command code.

Any pattern which does not decode to a valid Command
or Data pattern is flagged as a violation. The output of
the decoder during these violations is indeterminate and
will result in either a CSTRBor DSTRBoutput when the
indeterminate pattern is transferred to the respective
output latch.

Note:

Command M M Command
Source Command A A Command Destination
Signals M M Signals
STRB . CSTRB
Messa > Fiber
Transfge(ra 9 Optic 9 VLTN Dca:ta Pa}h
______ > ontrol
C&ntg I ACK h Transmission h DSTRB Logic
9 -— 1 Media 1 EE—
Data N, > N Data
Source 8 9 Destination
Data Data
Signals Signals

N can be 8, 9, or 10 bits of parallel data, and N + M = 12 bits.

Figure 2. FOXI System Block Diagram

14380-006A
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ABSOLUTE MAXIMUM RATINGS

StorageTemperature —20 to +85°C
Case Temperature

Under Bias 0to +70°C
Relative Humidity 95%
Soldering Temperature 240°C for 10 seconds
Supply Voltage to Ground

Potential Continuous Oto+6.0V
DC Voltage Applied to Outputs —0.5 V to V¢c max.

DC Input Voltage -05Vto55V
DC Output Current +100 mA
DC input Current -30to +5.0 mA

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES

Commercial (C) Devices
Temperature (Tc) 0 to +70°C
Supply Voltage (Vcc) +4.5t0+55V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.
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DC CHARACTERISTICS over operating range unless otherwise specified

Am79h1068 FOXI Transmitter

Parameter
Symbol | Parameter Description Test Conditions (Note 1) Min. Max. Unit
Bus Interface Signals: Dlp—Dl3, DIg/Cls, DIg/Cl2, Clo—Cl4, STRB, ACK, CLK
Vori Output HIGH Voltage ACK Vee = Min, lon =-1mA 24 v
Vin =00r3V
VoHz2 Output HIGH Voltage CLK Vce = Min,, lon = -3 mA 4 \Y
ViNn =00r3V
Voo Output LOW Voltage ACK,CLK | Vcc = Min., loL = 8 mA 0.45 \
Vin =0o0r3V
ViH input HIGH Voltage Vce = Max. (Note 9 Vv
ViL Input LOW Voltage Vce = Max. (Notg9) 08 \
Vi Input Clamp Voltage -1.5 \
I Input LOW Current —400 HA
IH Input HIGH Current 50 A
li Input Leakage Current 50 pA
Isc Output Short Circuit Current -15 -85 mA
ACK, CLK {Note 4)
Input HIGH Voltage X 2.0 \
ViLx Input LOW Voltage 0.8 Vv
hex 0.45V -900 pA
hHx =24V +600 YA
lcc DMS=0V Pin Vec (TTL) 30 mA
Veet = Veez Pin Vcco (ECL) 205 mA
= Vges = Max. Pin Vces (CML) 215 mA
Parameter Typ.
Symbol Test Conditions (Note 1) Min. [(Note 2)] Max. | Unit
Optical Output Characteristics: LIGHTOUT
AC Center Wavelength 1270 | 1300 | 1380 | nm
FWHM Spectral Width 90 120 { nm
Pour Output Power Average output power from a -20 -15 ~14 | dBm
62.5 um core, NA = 0.275 fiber, or
while transmitting “command 1" 10 32 40 uw
(square wave)
Note:
See notes following end of Switching Characteristics tables.
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Am79h1069 FOXI Receiver

Parameter
Symbol Parameter Description Test Conditions (Note 1) Min. Max. Unit
Bus Interface Signals: DOg—-DO7, DOg/CO3, DOs/CO,, CO—COy, DSTRB, CSTRB, IGM, CLK, CNB, VLTN
Vou Output HIGH Voltage Vee = Min,, loH=-1mA 2.4 \
ViNn=0or3V
Voo Output LOW Voltage Vce = Min,, loo =—-1 mA 0.45 \'
Vin=0or3v
ViH Input HIGH Voltage Vee = Max. (Note 9) \"
Vi Input LOW Votltage Vce = Max. (Note 9) 0.8 \Y
Vi Input Clamp Voltage Vce = Min. In= -1.5 Vv
I Input LOW Current Vce = Max., VN : —400 A
IH input HIGH Current 50 HA
ly Input Leakage Current 50 HA
Isc Output Short Circuit Current -15 -85 mA
(Note 4)
Miscellaneous Signals: X1, Vcer, Vec2
ViHx Input HIGH Threshold X; 2.0 Vv
Vix Input LOW Threshold X; 0.8 \Y%
liLx Input LOW Current X; -900 UA
liHx Input HIGH Current X% +600 LA
lec Supply Current Pin Vees (TTL) 55 mA
Worst Case £ Pin Veca (CML) 450 mA
Parameter Typ.
Symbol | Paral Test Conditions (Note 1) Min. [(Note 2)] Max. [ Unit
Optical Input Cha
AC 1240 1300 1390 | nm
S Average input power from -28 —26 | dBm
62.5 um core, 0.275 NA fiber or
(Note 21) 1.0 25 | uW
Pmax Maximum input Power Average input power from -14 -12 -9 | dBm
62.5 um core, 0.275 NA fiber or
40 63 130 | uw
Note:

See notes following end of Switching Characteristics tables.
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

{Note 20)
Am79h1068 Transmitter (Notes 10, 13)
Parameter
No. Symbol | Parameter Description Test Conditions Min. Max. Unit
Bus Interface Signals: Dlg—Dly, DIg/Cls, DIg/Cl2, Clo—Cl1, STRB, ACK, CLK
1 te CLK Period 8n 25n ns
2 trw CLK Pulse Width HIGH 30 ns
3 tew CLK Pulse Width LOW 30 ns
4 tpw STRB Pulse Width HIGH (Note 7) 15 ns
5 tew STRB Pulse Width LOW 15 ns
6 tes Internal Byte Boundary to CLK{ 20 ns
(Note 11) +1
9 ts Data—-STRB Setup Time ns
10 tH Data—-STRB Hold Time ns
11 tH ACKT to STRBJ Hold (Note 8) 0 ns
12 tH ACK/ to STRBT Hold 0 ns
13 tpp STRBT to ACKT (Note 18) 40 ns
14 tro STRB! to ACK! 23 ns
15A tep CLK! to ACKT (Note 18 3_:11 L33l "
16 tr ACK Rise Time (No! L Output Load 17 ns
17 1 TTL Output Load 10 ns
18 iR TTL Output Load 17 ns
19 tF TTL Output Load 10 ns
Optical Signals
20 tro b 5 2t +8 ns
n n
21 1 1 4 ns
22 tr TOUT Fall Time 1 4 ns
23 tew TOUT Pulse Width Distortion| Average output power from
2b?32r;5w$1?ect?;i'smting 2 % 5% NS
“command 1” (square wave)
Miscellaneous Signals: X; (Note 15)
29 trw X1 Pulse Width HIGH (Note 12) [ TTL Output Load on CLK 35 ns
30 trw XiPulse Width LOW (Note 12) TTL Output Load on CLK 35 ns
32 tpp XiTto CLKT TTL Load 25 ns
33 ten X1l to CLKY TTL Load 32 ns
Note:
See notes following end of Switching Characteristics tables.
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Am79h1069 Receiver (Notes 13, 14)

Parameter
No. Symbol Parameter Description Test Conditions Min. Max. | Units
Bus Interface Signals:  DOo—D07,D0s/C03,004/CO,,CO~C04,DSTRB,CSTRB, IGM,CLK,CNB,VLTN
35 te X1 Clock Period 8n 25n ns
36 tro Data Valid to STRBT Delay TTL Output Load | 2tss ns
n
37 tep CLK{ to STRBT TTL Output Load 2bs 5| 1S
n
38 tep CLKT to STRBL TTL Output Load | tas 7 ns
39 tpD CLK{ to Data Valid Delay tas p| NS
n
40 trw STRB Pulse Width Stas ns
n
41 trw CLK Pulse Width HIGH ns
42 trw CLK Pulse Width LOW Stae ns
n
43 trp LIGHTIN to CLK | Delay 13s 17| o8] M
2n n
44 tpo CLK Tto IGM | ns
235
=47
n
45 tep CLK Tto IGMZ. TL Output ns
) 2bs 140
n
46 TTL Output 20 ns
47
_<2;ss_32 ns
n
47A ns
_ (135 31
n
48 235 +5 ns
n
49 B Pulse Width LOW o ns
2las
n
50 tR STRB Rise Time (Note 3) TTL Output Load 17 ns
51 tF STRB Fall Time (Note 3) TTL Output Load 10 ns
52 ta CLK Rise Time (Note 3) TTL Qutput Load 17 ns
53 tr CLK Fall Time (Note 3) TTL Qutput Load 10 ns
Optical Signals
57 t LIGHTIN peak-to-peak 25 ns
jitter tolerance
Miscellaneous: X, (Note 15)
60 trw Xi Pulse Width HIGH 35 ns
61 trw X1 Pulse Width LOW 35 ns
Note:

See notes following end of Switching Characteristics tables.
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Notes:

Notes listed correspond to the respective references made in the DC characteristics and the Switching characteristics tables.
1. For conditions shown as Min. or Max., use the appropriate value specified under operating range.

2. Typical limits are at Vee = 5.0 V, 25°C ambient and maximum loading.

3. Rise and Fall time measurements are made at 20% and 80% points.

4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.

5. Ifthe CNBT to CLKT setup time is violated, IGM will stay LOW.

7. 14 guarantees that data is latched. ACK (t4) timing may not be valid.

8
9.
1

. Ift11 is not met, ACK response and timing are not guaranteed, but data will still be latched on STRBT (see ta).
Measured with device in Test mode while monitoring output logic states.
0. For the FOXI Transmitter, “n" is determined by the state of DMS and TLS inputs.

DMS TLS “n”
OPEN n=1; 8BitTest Mode
GND
GND n = 10; 8 Bit Local Mode
vee OPEN n=1; 9 Bit Test Mode
GND n=11; 9 Bit Local Mode
Open OPEN n=1; 10 Bit Test Mode
or
Fvcc | GND | n=12; 10Bit Local Mode

11. 16 {Internal Byte Boundary to CLK{.) is created by the variation of internal STRB propagation delays relative to internal byte

boundaries over temperatures and Vcc. The internal byte boundary determines the byte in which data will come out
(SEROUTR). If STRB occurs before the byte boundary, then the data will be sent out two bytes later. If STRB occurs after the
byte boundary, then the output data will be delayed by one additional byte.

12. X4 Pulse Width is measured at a point where CLK output exactly meets CLK input (t2 or ta) spec limit.

13. For the FOXI Transmitter, '‘Data’ is either Dlg ~ DIz, Dlg/Cl3, Dlg/Clz, Clo — Chy. For the FOXI Receiver, ‘STRB' is either
CSTRB or DSTRB and ‘Data’ is either DOg — DQ7, DOs/CO3, DOg/CO32, COp — COy.
14. For the FOXI Receiver, ‘n’ is determined by the state of the DMS input.

DMS “n”

GND n=10; 8-Bit Local Mode

VCC n=11; 9-Bit Local Mode

Open
1 or n=12; 10-Bit Local Mode
3 VCC

15. Jitter on X1 input must be less than £0.2 ns.
16. This specification applies to any edge of an incoming pattern.

18. ACK delay is determined by t,, when the input latch is empty or by tis when the latch is full (Busy mode). Also note that ACK
will not rise if STRB does not remain HIGH until ACK rises.

19. f taza (CNB to CLKT setup) is violated, then output data will occur one byte time later.

20. All timing references are made with respect to +1.5 V for TTL-level signals.

21. Input power needed to transfer 50 Mbytes with no error, while transmitting the FDDI DDJ test pattern.
t Notincluded in production tests.
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SWITCHING TEST CIRCUITS

Vce

Ry 500 Q

Vour 4 b oL =8mA

2.4K§ 50 pF i
L

TTL Output Load

Notes:

1. All diodes IN916 or IN3064, or equivalent

2. CL =50 pF includes scope probe, wiring and stray
capacitances without device in test fixture.

14380-007A
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SWITCHING TEST WAVEFORMS

3.0V
20V
15V

1.0V

2+0.2ns

100% -

80% —-—-\\

50% == onoses

20%

0%

TTL Input Waveform

/

Optical Input Waveform

N

4

2+0.2ns

14380-009A

15+ .5ns ft— —» 151 .5ns
14380-010A
KEY TO SWITCHING WAVEFORMS
WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fromHto L
May Will Be
Change Changing
fromLto H from Lto H
Don’t Care Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedence
“Off” State

KS000010
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SWITCHING WAVEFORMS
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SWITCHING WAVEFORMS (Continued)
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SWITCHING WAVEFORMS (Continued)
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SWITCHING WAVEFORMS (Continued)

Vb 10-08EY (apow 1001 ug-g)

Bujwi] 19A1999Y IXO4

L L |

_ L GWD _ JONVHO ON _ 0 AWo _ JONVHD ON

JONVHO ON _

JONVHO ON _

L | L

I N B

_ JONVHO ON _ 1 ¥YLva _ JONVHO ON _ N viva

I-N Viva _

_ €viva _ ) _ L VLlva _ ONAS

N VvLiva r

I I E I U R

EERNNaNEERRE dLuUdLl LulLuldT

4

L00O0LOO0OO LI

ITTM TTAT TATT TTOT
Ekh@m EFPE%ﬁ@PhEFhﬁ@ﬁTkhEHﬁﬁPh:llJM@ﬂAF

L00OOLOOGO LI

L L
_|_|_|_|rl_|F|_||_|_l_|_l_.

_J.Jl_ﬂﬂ.w” l_.._l_Jm.-.ﬁ._._Mme.ﬂjl_Jl MO._ljJ.,_I—JJ- 4@413

rM J.vw”imm

LT TEEEE T e e e e e e e e e e e e e e e e e e e oo

49A1993Y IXOd

1N0 gd1sd

1NO ANVIWINOO

1N0 gy1sa

1No vivad

+HOLVY1H3doo3a

WOI

gNO =
1NO X710

WViva ZuN

(leondo)
v1iva vIy3s
NILHOIN

0070 TYNYILNI

25

Am79h1068/Am79h1069




SWITCHING WAVEFORMS (Continued)
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PHYSICAL DIMENSION*

215 b [144—— pins —>1

MAX
v

-«

— 1
15 4——— Pins ———p28 Qil

E @) 156 166
6.4 MIN MAX |MAX
6.5M

- Y«»W«U””””” LS K E\_A e

45 ' 1524 DIA NOMINA
NOMINAL s

MIN
MAX NOMINAL

14380-013A

* For reference only. All dimensions are measured in mm. BSC is an ANSI standard for Basic Space Centering.
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Sales Offices International (Contnued)
Osaka TEL 06-243-3250

North American

KOREA, Seoul
ALABAMA (205) 882-9122
ARIZONA (602) 242-4400 LATIN AMERICA,
CALIFORNIA, Ft. Lauderdale
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contact your local  AMD sales representative. The company assumes no responsibility for the use of any circuits described herein.
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