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Transparent Asynchronous Transmitter/Receiver Interface

DISTINCTIVE CHARACTERISTICS

B Paralle! TTL interface
— Eight (8) Data bits, Four {4) Command bits or
— Ten (10) Data bits, Two (2) Command bits

B ANSI Fibre Channel X3T9.3 FC-PH compatible
in 8-bit mode

B IBM® ESCON" compatible in 8-bit mode
H ATM compatible

B Selectable encoded or unencoded (raw) serial
transmission modes

B Dedicated TLOOP and RLOOP pins allow easy
implementation of loopback test
B Parallel data throughput

— 17.5 Mbyte/sec to 27.5 Mbyte/sec in 8-bit
mode, or

— 14.6 Mbyte/sec 1o 22.9 Mbyte/sec in 10-bit
mode

B Serlal data throughput 175 Mbaud to
275 Mbaud

— 140 Mbit/sec to 220 Mbit/sec in 8-bit mode, or
— 146 Mbit/sec to 229 Mbit/sec in 10-bit mode
W +5V single power supply operation

W Serial link Interface compatible with standard
fiber optic components

H Direct interface with copper transmission lines,
no need for extra driver/receiver components

B On-chip Phase-Locked-Loop (PLL) requires
only an external clock reference

B Diagnostic feature ESEL facllitates link integ-
rity testing.

GENERAL DESCRIPTION

The Am738168 Transmitter and Am79169 Receiver
chipset is a general-purpose interface for very high
speed point-to-point communications over coaxial or fi-
ber optic media. TAXIchips emulate a parallel register.
They load data into one side and output it on the other,
except that, the two sides are separated by a long serial
link.

The speed of a TAXI-275 system is adjustable over a
range of frequencies. The TAXI-275 flexible bus inter-

face scheme accepts bytes that are either 8 or 10 bits
wide. Byte transfers can be Data or Command
signaling.

Am79168/169 are second generation TAXI devices
whichuse an 8B/10B NRZ transmission code and K28.5
synchronization. They offer features similar to the
Am7968/69.

This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended Publication# 15765 = RevrB. ;Amendment/q
1o help you 1o evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice. | |ssue Date: March 1993
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BLOCK DIAGRAM
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CONNECTION DIAGRAMS (Top View)
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LOGIC SYMBOLS
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15765B-5
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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:

AM79168 -275 J C

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

PACKAGE TYPE
J = 28-Pin Piastic LCC (PL 028)

DEVICE NUMBER/DESCRIPTION
Am79168 = TAXIchip Transmitter
Am79169 = TAXlchip Receiver

Valld Combinations
AM79168-2751 JC
AM79169-275] JC

SPEED OPTION
—275 = Maximum serial encoded
transmission rate is 275 Mbaud

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local
AMD sales office to confirm availability of specific valid
combinations or to check on newly released
combinations.

Am79168/Am79169-275
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PIN DESCRIPTION

The terms Data and Command are used to indicate the
groups of pins listed below for all data-width modes.

Data Command
Mode MSB « LSB MSB < LSB
Encoded, Tx: Diz, Dle, Dls, Dls, D3, Dl2, DIy, Dlo Tx: Cls, Clz, Cly, Clo
8-bit mode Rx: DO7, DOs, DOs, DO4, DO3, DO2, DO4, DOo Rx: CO3, CO2, CO1, COo
DMS=GND
ESEL=GND
Encoded, Tx: Dlg, Dls, DIz, Dls, Dls, Dla, Dla, Dl2, D4, Dlo Tx: Cl1, Clo
10-bit mode Rx: DOg, DOs, DO7, DOs, DOs, DO4, DO3, DO, DO4, DOo Rx: CO1, COo
DMS=Vcc
ESEL=GND
Unencoded, Tx: Dls, Dlg, Diz, Dls, DIs, Dls, Dls, Di2, Dl1, Dlo N/A
10-bit mode Rx: DOg, DOg, DO7, DOs, DOs, DO4, DO3, DO2, DO+, DOo N/A
DMS=GND
ESEL=Vcc
Unencoded, Tx: Clo, Ch, Dlg, Dls, Dl7, Dls, Dis, Dla, Dls, DIz, D1, Dlo N/A
12-bit mode Rx: CO1, COo, DO9, DOs, DO7, DOs, DOs, DO4, DO3, DO2, N/A
DMS=Vcc DO1, DOo
ESEL=Vcc

Am79168 Transmitter

Dlo - DI7
Data Inputs <0-7> (TTL inputs)

These inputs accept parallel data from the host system.
The Data is latched by STRBL.

DIs/Cls
Data <8> or Command <3> Input (TTL input)

This input is either a Data (Dls) or Command (Cl3) bit,
depending upon the state of the DMS and ESEL pins. In
8-bit Encoded mode this pin is Cls. Otherwise, this pinis
Dls. Dla/Cla is latched by STRBI.

Dls/Cl2
Data <9> or Command <2> Input (TTL input)

This input is either a Data (Dlg) or Command (Cl2) bit,
depending upon the state of the DMS and ESEL pins. In
8-bit Encoded mode, this pinis Cl2. Otherwise, this pinis
Dls. DIo/Cl2 is latched by STRBL.

Ch,Clo
Command Inputs <1> , <0> (TTL Inputs)

These inputs accept parallel Command information
fromthe host system. They are latched by STRBL. Inthe
unencoded 12-bit mode, these pins are the 2 most sig-
nificant bits of the 12-bit data bus.

CDSEL
Command or Data Select (TTL input)

This input is used to select between Command or Data
transmission. When High, the parallel Command inputs
are selectedto be encoded and transmitted. When Low,
the paralie! Data inputs are selected to be encoded and

transmitted. CDSEL is latched by STRBI. When ESEL is
High, CDSEL is ignored.

ESEL
Encoded Data Select (TTL Input)

ESEL enables or disables the Data/Command Encoder
logic. ESEL is latched by STRB! and affects the corre-
sponding parallel data input. When High, 10-bit or 12-bit
parallel words (set by DMS) are transmitted without en-
coding. When Low, 8-bit or 10-bit parallel words (set by
DMS) are transmitted as encoded 88/10B or 10B/12B
data. Commands can only be transmitted in Encoded
mode.

DMS

Data Mode Select (Hard-Wired TTL Select Input)
This input selects the Data pattern width. The transmis-
sion modes for all possible combinations of DMS and
ESEL are given in the table below.

Inputs
DMS ESEL Transmission Mode
0 0 8-bit Mode, Encoded Data
0 1 10-bit Mode, Raw Data
1 0 10-bit Mode, Encoded Data
1 1 12-bit Mode, Raw Data

Note:

For receiver replace strobed in ESEL input with hardwired
Raw input.

Am79168/Am79168-275 7
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STRBI
Data/Command Strobe Input (TTL input)

The rising edge of this input causes both the Data and
Command inputs to be latched into the Am79168 Trans-
mitter. STRBI can be tied to CLK! for synchronous op-
eration or STRBI can be operated asynchronously. For
asynchronous operation, the STRBI/ACK protocol must
be observed.

CLKI
Clock Input (TTL input)

This input supplies the reference to the internal PLL
clock multiplier. It must be driven by an external crystal-
controlled frequency source. The internal state machine
counters are synchronized to the falling edge of this
signal. In Test mode, the clock-multiplying circuit is
disabled and the falling edge of this input supplies the
internal bit-clock to the entire circuit.

OE1, OE2

Output Enable 1, 2 (TTL inputs, active Low)

These inputs control the TX/TY and TLOOP serial out-
puts according to the table below. OE1 and OE2 are
synchronized internally by the talling edge of CLKI.

OE1 | OE2 | TX/TY Outputs |TLOOP Output
Low Low Sarial Data Serial Data
Low High Serial Data Low
High | Low Low/High Serial Data
High | High Off/Off Low

Note:

Output High = Vo , output Low = Vo, output Off = the output
emitter-followsr circuit is turned off to allow Pseudo Emitter
Coupled Logic (PECL) ‘wired~OR.’

ACK
Acknowledge (TTL Output)

ACK Highindicates that the Am79168 is ready to accept
a new Data and Command. The timing of ACK’s
response to STRBI depends on the condition of the
Transfer Register.

If the Transfer Register is empty when STRB! goes
High, new data immediately falls through the Input Reg-
ister into the Transfer Register and ACK closely follows
STRBI. If the Transfer Register contains previously
stored data when STRBI is asserted, ACK is delayed
until the next falling edge of CLKI. If the ACK signal
needsto be observed, STRBI must remain High untilthe
ACK signal is active. ACK is provided as a convenience
to asynchronous TAXIchip systems and may be ignored
in synchronous systems.

ACK goes Low inresponse to the falling edge of STRBI.

X, TY
Transmitted Serial Data (Ditferential PECL Outputs)

These outputs generate data at PECL voltage levels.
When correctly biased, they are capable of driving
transmissionlines. TX/TY is enabled or disabled by OE1
and OE2.

TLOOP

Transmitted Loopback Data (Single-Ended PECL
Output)

TLOOP generates the same PECL serial data signal as
TX. When correctly biased, it is capable of driving
50-ohm lines either directly or through isolating capaci-
tors. TLOOP can be connected to RLOOP at the
Receiverto perform system diagnostic testing. TLOOP
is enabled or disabled by OE1 and OE2.

TEST
Test Mode Enable (Hard-Wired 3-Level Select input)

This is a factory test pin and must be wired to ground
during normal operation.

PVCC, CVCC
Peripheral Vcc, Core Logic Vcc (Power Supply)

PVCC powers the TTL input/output and PECL output
circuits. CVCC powers all internal logic and analog
circuits. They are isolated from each other to reduce
internal noise coupling, but must be connected to a
common external +5 V supply.

PGND, CGND
Peripheral GND, Core Logic GND (Ground Pins)

PGND is used by the TTL circuits. CGND is used by all
internal logic and analog circuits. They are separated
from each other to reduce internal noise coupling, but
must be connected to a common external ground
reference.

Am79169 Receiver

REFCK
Reference Clock (TTL input)

REFCK is driven by an external crystal-controlled
frequency source. REFCK supplies the expected byte-
rate frequency reference for the clock and data recovery
PLL.

LPSEL

Loop Select (TTL Input, Active Low)

LPSEL Low selects the serial RLOOP data stream input
as the received data. This can be used in system diag-
nostic test to bypass the transmission medium. LPSEL
High selects the RX/RY input.

8 Am79168/Am79169-275
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DO-—DO>
Data Outputs <0—7> (TTL Outputs)

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

DOs/COs
Data <8> or Command <3> Output (TTL Output)

This output is either a Data (DOs) or Command (COa)
bit, depending on the state of the DMS and RAW pins. In
8-bit Encoded mode, this output is COs. Otherwise, it is
DOs. The output reflects the most recent valid DOs or
CO:s bit received by the Receiver.

DO./CO:
Data <9> or Command <2> Qutput (TTL Output)

This output is either a Data (DOg) or Command (COz)
bit, depending onthe state of the DMS and RAW pins. In
8-bit Encoded mode, this output is CO2. Otherwise, it is
DQOg. The output reflects the most recent valid DOs or
CO:z bit received by the Receiver.

COy, COo
Command Qutputs <1>, <0> (TTL Outputs)

These outputs reflect the most recent valid Command
received by the Receiver. In 10-bit Raw mode, these
outputs are the two most significant bits of the 12-bit
data bus.

81,82
Status Indication 1,2 (TTL Output)

These outputs indicate the status of the paraliel output
data (Data received, Command received, Violation de-
tected, or re-alignment of byte boundary) according to
the table given below. The timing of the S1 and S2 out-
puts is the same as all Data and Command outputs.

Pin Status
S1 S2 Indication
0 0 Data
1 0 Command
0 1 Violation (see Notes 2, 3)
1 1 Re-Align (see Notes 1, 3)
Notes:

1. Re-Align = Byte boundary adjustment made through re-
ceiptof SYNC pattern. If a SYNC pattern is received that is
aligned with the current byte alignment, no adjustment of
the byte boundary is made and Re-Align is not signalled.

2. Violation = Coding violation or Disparity error.

3. In the case of Re-Align, the Data outputs remain un-
changed from their previous values while a CMD (5/13)
appears on the Command outputs (CMD (1/3) in 10-bit
mode). In the case of Violation, the Command outputs re-
main unchanged and the Data outputs reflect a decoded
interpretation of the data that was received.

STRBO
Command/Data Strobe Output (TTL Output)

This output signals the presence of new Command or
Data at the output register. It is High after new outputs
are presented and it goes Low midway through the
same byte.

SYNCD
Byte Synchronization Disable (TTL Input)

When High, this pin disables Byte Sync Logic and
prevents the SYNC patten from resetting the byte
boundary. For most applications, the SYNCD pin should
be tied to GND.

CLKO
Clock Qutput (TTL Output)

This is a byte rate clock output from the clock-recovery
PLL circuit. When data is being received, CLKO is
locked to the serial signal. Itfalls at the time that the Par-
allel Outputs are updated, and rises at mid-byte. CLKO
has no direct frequency relationship with REFCK.

CLKO may contain feed-through jitter fromthe received
data. It will be stretched during byte boundary
realignment.

RX, RY
Received Data (Differential PECL Inputs)

RX and RY receive differential serial data. They are
compatible with typical PECL interfaces. RXand RY can
be directly connected to +5 V referenced PECL or AC
coupled to -5.2 V referenced ECL.

This input pair has wide common mode voltage range
and high differential sensitivity. They can be connected
directly to properly terminated transmission lines in wire
interconnect systems.

RLOOP
Received Loopback Data (Single-Ended
PECL Input)

RLOOP accepts 100K PECL voltage swings, which are
referenced to +5 V. This input can be connected to the
Am79168 Transmitter TLOOP pin through a terminated
line for system level diagnostic loopback test functions.

DMS
Data Mode Select (Hard-Wired 3-Level Select input)

DMS selects the Data pattern width. The transmission
modes for all possible combinations of DMS and RAW
are given in the table shown in the Transmitter DMS pin
description.

This input also serves as a Test mode enable for factory
or incoming inspection. When left open (internally termi-
nated to 1/2 Vcc), the Am79169 is forced into an 8-bit

Am79168/Am79169-275 9
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Test mode. In this mode, the internal bit-clock is derived
from the REFCK input, instead of the internal PLL.

RAW
RAW Data Reception Enable (TTL Input)

RAW enables or disables the Data/Command Decoder
logic. When High, the Receiver converts the incoming
serial bit stream into 10-bit or 12-bit (determined by
DMS) parallel words and presents these words at the
parallel outputs without any decoding. When RAW is
Low, the Receiver converts the incoming serial bit
stream into decoded 8-bit or 10-bit parallel words.

PVCC, CVCC
Peripheral Vcc, Core Logic Vcc (Power Supply)

PVCC powers the TTL output circuits. CVCC powers all
input circuits, internal logic and analog circuits. They are

isolated from each other to reduce internal noise cou-
pling, but must be connected to a common external +5 V
supply.

PGND, CGND
Peripheral GND, Core Logic GND (Ground Pins)

PGND is used by the TTL output circuits. CGND is used
by all inputs, internat logic and analog circuits. They are
separated from each other to reduce internal noise cou-
pling, but must be connected to a common external
ground reference.

10 Am79168/Am79169-275
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FUNCTIONAL DESCRIPTION

Unless stated otherwise, all descriptions in this section
assume Encoded Mode operation.

Transmitter Operation

The inputs to the Am79168 Transmitter typically come
fromtwo different parts of the sending host system. Data
comes from a data channel and represents information
transfer between host systems. Command comes from
a communication control section of the sending host
system. The set of COMMANDSs provided by the
TAXichip could be the basis of a user-defined protocol.

When a byte has been latched into the Transmitter by
the STRBI input, the Data or Command (selected by
CDSEL) is encoded, serialized and shifted out onto the
serial link. If the Transmitter ESEL pin is strobed in
HIGH, the data bypasses the encoder, is serialized and
then shifted out for that byte.

The serial link speed is derived from a crystal-controlled
frequency source external to the Transmitter. This
source frequency is multiplied by ten (DMS = GND) or
twelve (DMS = Vcc) by the internal clock-multiplying
PLL. The multiplied frequency gives the baud rate onthe
serial link.

In 8-bit mode, the source frequency can be varied be-
tween 17.5 MHz and 27.5 MHz. In 10-bit mode, the
source frequency can be varied between 14.6 MHz and
22.9 MHz. The frequency required to achieve the maxi-
mum speed of 275 Mbaud on the serial link is given in
the table below.

Max Max Internal Max
Data | Clock Parallel Clock Serial
Width | Freq. | Throughput | Multiply | Data Rate
Mode | (MHz) (ns/Byte) Ratio | (Mbits/sec)
8-bit 27.5 36.4 10 220
10-bit | 22.9 43.7 12 229

TAXI System Byte Alignment

Inorder to maintain correct symbol boundaries between
the Transmitter and Receiver, a SYNC pattern has been
chosenwhich is uniquely recognized by the Receiver. At
power-up or if byte alignment is lost through link errors,
a SYNC pattern must be sent by the Transmitter to allow
the Receiver to reset its byte boundaries.

The SYNC pattern is defined as a K28.5 followed by
another K28.5 either immediately or after exactly 1, 2, or
3 sets of n-bits. This fulfills byte alignment requirements
for ANSI Fibre Channe! Standard and IBM ESCON.
Data at the Receiver outputs is aligned after the second
K28.5. In 10-bit mode, the K28.D13/18 symbol replaces
the K28.5. The four possible SYNC patterns are illus-
trated in the following diagram.

K28.5 K28.5

K28.5 n-bits K28.5

K28.5 n-bits n-bits K28.5

K28.5 n-bits n-bits n-bits K28.5

Notes:
1. Valid Symbol can be any valid command or data symbol
2. In 10-bit mode, K28.013/18 replaces K28.5

3. n = 10 for 8-bit mode
n = 12 for 10-bit mode

The TAXI Transmitter automatically generates and
sends K28.5 symbols (K28.D13/18 in 10-bit mode)
when it is not strobed. Also, these symbols can be ex-
plicitly sentusing the Command channel. Either of these
means can be used to generate one of the SYNC pat-
terns. The SYNC pattern will fimit the run-length of a
byte alignment error. The interval at which SYNC needs
to be sent depends solely upon the environment and
requirements of the application.

In addition to being part of the specially defined SYNC
patterns, the K28.5 (K28.D13/18 in 10-bit mode)
symbols have encoded patterns that contain the
appropriate number of data transitions to aid Receiver
PLL data acquisition and keep it in its optimal operating
condition.

Receiver Operation

The Am79169 Receiver accepts encoded NRZ serial
dataonthe RX/RY or RLOOP inputs. The clockinforma-
tion is extracted from the encoded data using a PLL cir-
cuit. The clock-recovery PLL in the Receiver examines
every transition in the arriving serial data stream and
aligns its own bit-clock with these data transitions. All
data transfers and decoding in the Receiver are syn-
chronous to this bit-clock.

The data stream is continuously monitored by the Byte
Sync Logic and loaded in parallel into the Decoder on
byte boundaries (see block diagramon page 2). The de-
coded data is latched to either Data or Command out-
puts synchronous to STRBO. STRBO signals the arrival
of new Data or Command in the respective output
latches. If aninvalid code is detected by the Decoder, S1
and S2 will indicate a Violation.

The Command, Data, S1 and S2 outputs are stable dur-
ing STRBO pulses. The timing relationship between
these outputs and STRBO is derived from the internal

Am79168/Am79169-275 1
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bit-synchronous logic. CLKO is a buffered version of the
internal byte boundary clock.

When the Receiver loses byte alignment and upon
power-up, subsequent reception of a SYNC pattern
causes the Byte Sync Logic 1o re-establish the byte
boundary and signal its detection at the S1 and S2 out-
put pins. When this occurs, CLKO will be stretched to
the new byte boundary to guarantee minimum pulse
widthfor receiving systems. Inthe case of Re-Align, the
Data outputs remain unchanged from their previous val-
ues while a CMD (5/13) appears on the command
outputs (CMD (1/3) in 10-bit mode). The fragment being
processed just prior to this re-acquisition of the byte
boundary will be lost.

Am79168 Transmitter Test Mode

The TEST input pin is used to put the Transmitter into
Test mode. This allows the testing of the logic in the
Registers, Encoder, and Shifter without involving the
PLL. The below mentioned actions must take place to
put the chip into Test mode. Either 8-bit or 10-bit mode
can be used.

® TESTto Vcc

m CLK the device

B TEST to float to reset to known state
B CLK the device

When the Transmitter is in Test mode, the internal bit-
clock is switched out and replaced by the CLKI input,
which clocks the serial output data at the CLKI rate.

An automatic test system will be able to clock the part
through its functional test patterns at any rate or se-
quence that is convenient.

Am79169 Receiver Test Mode

The DMS input is used to put the Receiver into Test
mode. This will allow testing of the logic inthe Latches,
Decoder, and Shifter without involving the PLL. Whenin
Test Mode, only the 8-bit Mode may be used.

When DMS is left open, the internal bit-clock is switched
out and replaced by the REFCK input. An automatic test
system will then be able to clock the part through its
functional test patterns at any rate or sequence that is
convenient.

Am79168 Transmitter Raw Data

The ESEL input on the Transmitter is used to send un-
encoded data. When ESEL is High, the Encoder logic in
the Transmitter is bypassed and the 10-bit or 12-bit (de-
termined by DMS) parallel words that are strobed into
the Transmitter are sent serially as raw bits (no encod-
ing). Command inputs and CDSEL are ignored.

When sending raw data, as when sending encoded
data, the Transmitter inserts K28.5 (K28.D13/D18 in

12-bit mode) symbols into the serial data streamwhenit
is not strobed.

Sending raw data is useful for diagnostic purposes and
for systems that implement a coding scheme other than
the 8B/10B and 10B/12B schemes.

Disparity is suspended for both the Transmitter and Re-
ceiver during raw data transmission.

Am79169 Receiver Raw Mode

The RAW input on the Receiver is used to put the
Receiver into Raw mode. When in Raw mode (RAW =
High), the Decoder logic in the Receiver is bypassed.
Serial data is converted into parallel 10-bit or 12-bit
words and presented to the receiving system without
any decoding.

Function of the SYNCD input is the same in Raw mode
as in Encoded mode. If SYNCD is Low, Byte Sync Logic
is enabled and word alignment at the Receiver is per-
formed when a SYNC pattern is received. If SYNCD is
High, Byte Sync Logic is disabled and raw, unaligned
data is presented to the receiving system.

When in Raw mode, the Receiver decodes everything
as Data. Hence, the Receiver status outputs (S1 and
S2) can only indicate Data and if SYNCD is Low, Re-
Align can also be indicated. Several bytes of padding
should be allowed before and after a transition of the
RAW Pin.

When the Receiver is in Raw mode, a Resync will be
output as S1, S2 = 1, with the outputs not representing
any particular Data or Command. A Raw mode Resync
can be generated in 8-bit mode by the reception of a
Command 5 or Command 13 and in 10-bit mode by
Command 1 or Command 3.

Data Encoding/Decoding Format

For details on coding see the TAXI-275 Technical
Manual (PID #17490). The encoding/decoding scheme
used by the Am79168/79169 is taken from the ANSI
Fibre Channel standard. In the 8-bit encoded mode, the
code is exactly the 8B/10B code used in Fibre Channel.
In this code, 8 data bits are converted into a 10-bit code
word {symbol). This is done in two parts. The least sig-
nificant 5 bits are coded into a 6-bit sub-block using the
5B/6B coding table given and the 3 remaining bits are
coded into a 4-bit sub-block using the 3B/4B coding ta-
ble. The 6-bit sub-block is transmitted serially inthe NRZ
format in the order a, b, ¢, d, e, i followed by the 4-bit
sub-block in the order f,g.h,j.

In the 10-bit encoded mode, a 10B/12B code is used
which is a derivative of the 88/10B code. In this mode,
the 10-bit word is divided into two 5-bit words, which are
each encoded into a 6-bit sub-block using the 5B/6B

12 Am79168/Am79169-275
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coding table given. Serial transmission is then done
identically to 8-bit mode.

The 8B/10B and 10B/12B codes guarantee DC balance
by insuring the same average amount of “High” time as
“Low” time. By insuring DC balance, the data-induced
noise effects due to DC shifts in an AC-coupled system
are minimized.

The DC balance of a code can be characterized by its
“Running Disparity”. The “Disparity” of a sub-block of
code bits is the difference between the number of ones
and zeroes in the sub-block. For example, the Disparity
of the sub-block 011000 is -2 and the Disparity of the
sub-block 110110 is +2. Running Disparity is defined as
the cumulative Disparity of all previous sub-blocks. In
the 8B/10B and 10B/12B codes, all sub-blocks defined
inthe 5B/6B and 3B/4B coding tables have a Disparity of
-2, 0, or +2. Those sub-blocks with non-zero Disparity
have two versions: one with —2 Disparity and one with
+2 Disparity. These two versions are complements of
each other. Sub-blocks with 0 Disparity have only one
version. Two exceptions to this are the encoding D7 and
Dx.3 in the 5B/6B and 3B/4B coding tables, respec-
tively. These sub-blocks are balanced (0 Disparity) but
have two versions. The decoder always changes the
Disparity to + when 000111 is received and to — when
111000 is received. This is done to reduce the maximum
run length of the code.

The Running Disparity at the end of any sub-biock is
always -1 or +1. When a sub-block is sent that has non-
zero Disparity, the +2 Disparity version is chosen if the
Running Disparity is ~1 and the —2 Disparity version is
chosen if the Running Disparity is +1. When a 0 Dispar-
ity sub-block is sent, the Running Disparity is not
changed. Hence, the Running Disparity at sub-block
boundaries is always —1 or +1 and the code maintains
DC balance. In addition to maintaining DC balance, the
sub-blocks detfined by the code provide sufficient transi-
tion density for clock recovery circuits by limiting run-
length to a maximum of 5 bits.

llustrated in Table 1 below is the naming convention for
symbols obtained through a combination of sub-block
names from the 5B/6B and 3B/48B tables.

In addition to the 5B/6B and 3B/4B coding tables used
for data, special symbols are defined which are used for
TAXI Command transmission. These special symbols
have names that begin with K instead of the D for data
symbols. In the 8-bit mode, Commands D21.5/4 (1110)
and D10.5/4 (1111) are special cases inwhich data sub-
blocks are sent. When Command 14 is sent, the TAXI
Transmitter chooses to send either D21.4 or D21.5 to
guarantee that the Running Disparity after this symbol
will be —1. Similarly, when Command 15 is sent, the
choice is made between D10.4 or D10.5. These special
cases are available to ease implementation of End-of-
Frame functions in Fibre Channel compliant systems.

Table 1. Example of Naming Convention

8-Bit 5B 3B

Parallel Encoder Encoder Symbol Encoded Version

Data Input Input Name Current RD-  Current RD +
D7 DO | D4 Do | D7 DS
10110010 10010 101 D18.5 010011 1010 010011 1010
01101101 01101 011 D13.3 101106 1100 101100 0011

Am79168/Am79169-275
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Table 2. TAXIchip Data/Command Symbols 5B/6B-Bit Encoder/Decoder

6-Bit Alternate
Encoded NRZ Encoded NRZ
Data 5-Bit Binary * Sub-Block i Sub-Block .-
D4D3D2D1Do abcdei abcdei
Do 00000 + 011000 - 100111 +
D1 00001 + 100010 - 011101 +
D2 00010 + 010010 - 101101 +
D3 00011 d 110001 d
D4 00100 + 001010 - 110101 +
D5 00101 d 101001 d
D6 00110 d 011001 d
D7 00111 + 000111 + 111000 -
D8 01000 + 000110 - 111001 +
D9 01001 d 100101 d
D10 01010 d 010101 d
D11 01011 d 110100 d
D12 01100 d 001101 d
D13 01101 d 101100 d
D14 01110 d 011100 d
D15 01111 + 101000 - 010111 +
D16 10000 + 100100 - 011011 +
D17 10001 d 100011 d
D18 10010 d 010011 d
D19 10011 d 110010 d
D20 10100 d 001011 d
D21 10101 d 101010 d
D22 10110 d 011010 d
D23 10111 + 000101 - 111010 +
D24 11000 + 001100 - 110011 +
D25 11001 d 100110 d
D26 11010 d 010110 d
D27 11011 + 001001 - 110110 +
D28 11100 d 001110 d
D29 11101 + 010001 101110 +
D30 11110 + 100001 - 011110 +
D31 11111 + 010100 - 101011 +
Notes:

*Initial Running Disparity

**Final Running Disparity

d: Running Disparity = either + or —
Serialization order: a is transmitted first, i is transmitted last

14
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Table 3. TAXIchip Data/Command Symbols 3B/4B-Bit Encoder/Decoder

4-bit Alternate
Encoded NRZ Encoded NRZ
Data 3-bit Binary * Sub-Block b * Sub-Block i
D7DeDs fghj fghj

Dx.0 000 + 0100 - - 1011 +
Dx.1 001 d 1001 d
Dx.2 010 d 0101 d
Dx.3 011 + 0011 + - 1100 -
Dx.4 100 + 0010 - - 1101 +
Dx.5 101 d 1010 d
Dx.6 110 d 0110 d
Dx.7 111 + 0001 - - 1110 +

OR + 1000 - - 0111 +

Notes:

d: Running Disparity = either + or —
Serialization order: f is transmitted first, j is transmitted last

The second 111 code is used when the previously encoded 6B sub-block is 110100, 101100, or 011100 (use 1000} or 100011,
010011, or 001011 (use 0111) to avoid a possible alias K28.5 special character.

Table 4. TAXIchip Data’Command Symbols 8-Bit Encoder/Decoder

TX TX Command Alternate RX Command
Decimal | Command Input Encoded NRZ NRz Output
Value input 4-Bit Binary * Sub-Block .- - Sub-Block . 4-Bit Binary
C3C2C1Co abcdei fghj abcdei fghj
0 K28.0 0000 - 001111 0100 - + 110000 1011 + 0000
1 K28.1 0001 - 001111 1001 + + 110000 0110 - 0001
2 K28.2 0010 - 001111 0101 + + 110000 1010 - 0010
3 K28.3 0011 - 001111 0011 + + 110000 1100 - 0011
4 K28.4 0100 - 001111 0010 - + 110000 1101 + 0100
5 K28.5 0101 - 001111 1010 + + 110000 0101 - 1101/0101
6 K28.6 0110 - 001111 0110 + + 110000 1001 - 0110
7 K28.7 0111 - 00t111 1000 - + 110000 0111 + 0111
8 K23.7 1000 - 111010 1000 - + 000101 0111 + 1000
9 K27.7 1001 - 110110 1000 - + 001001 0111 + 1001
10 K29.7 1010 - 101110 1000 - + 010001 0111 + 1010
11 K30.7 1011 - 011110 1000 - + 100001 0111 + 1011
12 Reserved 1100 d 001111 1010+ No Alternate 1101
13 K28.5+ 1101 d 001111 1010 + No Alternate 1101
14 D21.5/4 1110 - 101010 1010 - + 101010 0010 - b
15 D10.5/4 1111 - 010101 1010 - + 010101 0010 - o
Notes:
*Initial Running Disparity
**Final Running Disparity

***Received as Data

d: Running Disparity = either + or —
Serialization order: a is transmitted first, j is transmitted last
Command 13 (K28.5+) can be used to reset the Running Disparity in the Transmitter to +1 so that systems that keep track of

Disparity externally can reset the Disparity to a known value. When the Transmitter sends a K28.5, the Receiver will output a
K28.5 (Command 5) if the Running Disparity is +1, and a K28.5+ (Command 13) if the Running Disparity is —1.

The 8-bit mode Commands 14 and 15 send D21.4 or D21.5, or D10.4 or D10.5, respectively, depending on the initial Running
Disparity. These Commands can be used in sending Fibre Channel End-of-Frame delimiters (see ANSI X3T9.3 Fibre Channel
Specification for details).

Am79168/Am79169-275 15
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Table 5. TAXIchip Data/Command Symbols 10-Bit Encoder/Decoder

X TX Command Alternate RX Command
Decimal { Command Input Encoded NRZ NRZ Output
Value Input 4-Bit Binary Sub-Block b Sub-Block ** | 4-Bit Binary
C1Co abcdei fghjkl abcdei fghjkl
0 K28.D16 00 001111 100100 - 110000 011011 + 00
1 K28.D13/D18 01 001111 101100 + 110000 010011 - 11/01
2 K28.D14/D17 10 001111 011100 + 110000 100011 - 10
3 K28.D13+ 11 001111 101100 + No Alternate 11
Notes:
*Initial Running Disparity
**Final Running Disparity

Serialization order: a is transmitted first, | is transmitted last

When the Transmitter sends a Command 1 (K28.D13 or K28.D18), the Receiver will output a Command 1 if the Running Disparity
is -1 (D18 received) and a Command 3 if the Running Disparity is +1 (D13 received).

Am79168 Transmitter Functional Block
Description

Unless stated otherwise, all descriptions in this section
assume Encoded Mode operation.

Clock Generator

Depending upon the state of the DMS pin, the internal
PLL multiplies the CLKI reference frequency by ten
(8-bit mode) or twelve {10-bit mode) to derive the serial
link baud rate.

Input Register

Data, Command, ESEL and CDSEL inputs are clocked
into the Input Register by the rising edge of STRBI.

STRBI/ACK Logic and Transfer Register

If the Transfer Register is empty, data is immediately
transferred from the Input Register to the Transfer Reg-
ister and ACK goes High. If the Transfer Register is full,
the data transfer and assertion of ACK will be delayed
until the Transfer Register is cleared. ACK indicates a
successful transfer into the Transter Registerand afree
Input Register.

Encoder Register

Data is transferred from the Transfer Register to the En-
coder Register at each byte boundary by aninternal sig-
nal which is synchronous with CLKI.

Encoder

Whenthe corresponding CDSEL bit is Low, the encoder
encodes 8 or 10 bits of Data into 10 or 12 code-bits.
Whenthe CDSEL bit is High, the 4 or 2 bits of Command
are encoded into 10 or 12 code-bits. If ESEL is High, the
encoder is bypassed.

Shifter

Parallel encoded data is transferred from the Encoder to
the Shifter at each byte boundary, and is then serially
shifted to the outputs. The shifter is also responsible for

generating K28.5 (K28.13/18 in 10-bit Mode) patterns
when the Transmitter is not strobed.

Media Interface

TX and TY outputs are differential PECL signals. The
serial outputs carry the encoded or raw NRZ bit stream.
TLOOP is a single-ended PECL serial data output.
These outputs are controlled by the OET and OE2 pins.

Am79169 Receiver Functional Block
Description

Unless stated otherwise, all descriptions in this section
assume Encoded Mode operation.

Media Interface

RX and RY inputs are differential PECL line Receiverin-
puts. RLOOP is a single-ended PECL serial data input.
Selection between RX/RY and RLOOP is done with
LPSEL.

Clock-Recovery

The Clock-Recovery circuit generates an internal bit-
clock synchronized to the incoming serial data stream.
When serial data is absent, REFCK provides a fre-
quency reference for the Clock-Recovery circuit.

Shifter

Serial data is loaded into the Shifter from the Media In-
terface using the recovered bit-clock.

Byte Sync Logic

The Byte Sync Logic monitors the contents of the Shifter
and resets the byte boundary upon detection of one of
the SYNC sequences defined in the Functional Descrip-
tion. If the byte boundary is adjusted, the Byte Sync
Logic indicates re-align at the S1 and S2 outputs.

Decoder Register

Data is transferred from the Shifter to the Decoder Reg-
ister on the byte boundary.

16 Am79168/Am79169-275
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Decoder

Content of the Decoder Register is decoded into Com-
mand, Data, or a code Violation (invalid code or Dispar-
ity error) by the Decoder. In eight-bit mode, 10 input
code bits are decoded into either an 8-bit Data byte ora
4-bit Command. In ten-bit mode, 12 input code bits are
decoded into either a 10-bit Data word or a 2-bit Com-
mand. If RAW is High, the decoder is bypassed.

The Decoder classifies each symbol as Data, Com-
mand or a code Violation and sets S1 and S2
accordingly.

Output Register

The most recently received and decoded data is loaded
from the decoder into the Output Register on the byte
boundary. Any Data will be tatched to the Data outputs
and will not affect the state of the Command outputs.
Likewise, any Command will be latched to the Com-
mand outputs without affecting the state of the Data out-
puts. S1 and S2 are similarly transferred from the
Decoder into the Output Register on the byte boundary.

When Violation is detected, the Command outputs re-
mainunchanged and the Data outputs reflect a decoded
interpretation of the data that was received.

Am79168/Am79169-275 17



l‘:' AMD

PRELIMINARY

TAXichip APPLICATION ISSUES

Reference Clocks

One master frequency reference source is required for
the Am79168 Transmitter, and one is required for the
Am79169 Receiver. The CLKI frequency reference for
the Transmitter is used to generate the serial link baud
rate. The Receiver uses REFCK as a frequency refer-
ence for its clock-recovery PLL circuits. The maximum
frequency offset of REFCK to the received data fre-
quency is less than 0.2%. In a subsystem with muitiple
Transmitters and/or Receivers, all CLK! and REFCK in-
puts can share a common clock reference.

The external clock source must be crystal controlied and
continuous. It must not contain ‘clock-stretchers’ or
other similar logic, since this would cause the PLL cir-
cuits to behave in unpredictable ways. It is not recom-
mended to use the CLKO of the Receiver directly as a
reference clock.

All of the internal logic of the Transmitter runs on an in-
ternal clock thatis PLL-multiplied from the reference. All
of the internal logic of the Receiver runs on the
PLL-recovered clock.

STRBI/ACK Protocol

Inputs to the Am79168 Transmitter are latched into the
Input Register by the rising edge of STRBI and later
transferred into the Transfer Register whenthe Transfer
Register is empty. The data transfer from the Transfer
Register to the Encoder Register occurs at the byte
boundary synchronous to CLKI.

In systems where the Transmitter inputs are strobed
asynchronously with respect to CLKI, the ACK signal
must be used to determine the minimum STRBI spac-
ing. After inputs are latched into the Transter Register,
ACK goes High and STRBI can go Low. The next data
pattern can then be presented and strobed into the
Transmitter immediately. However, ACK will not rise
again until the next transfer between the Input Register
and the Transfer Register has been completed. Data
canbe entered at a rate whichis less than the maximum
transfer rate without regard to actual byte boundaries. It
the STRBI/ACK protocol is observed, individual data
bytes can also be strobed into the Transmitter at less
than the byte transfer time.

Ifthe STRBI/ACK protocol is not observed, the following
will guarantee no loss of data:

B No more than 2 STRBIs within any 1-byte interval

B No more than 1 STRBI within any subsequent byte
interval following a byte interval which had 2
STRBIs, without having an intervening byte interval
having no STRBIs (the third STRBI must not occur
within 3 bit times of the falling edge of CLKI), and

B The overall STRBI rate should not exceed the
CLKI rate.

Note that inputs are latched into the Input Register by
the rising edge of STRBI. It is not necessary to hold
STRBI High longer than a minimum pulse width for a
data transfer. However, if STRBI is not held High until
ACK goes High, ACK may not go High. (Refer to STRBI
hold time).

Data inputs strobed into the Transmitter may be syn-
chronous with CLKI. In these systems, the ACK output
can be ignored and the highest sustained data through-
put is reached. Note that if the rising edge of STRBI oc-
curs near the internal byte boundary (within the te
limits), the Transmitter may process the data within the
present or subsequent byte time (see Switching
Waveforms, ts).

Link Error and VIOLATION Status

When the Receiver receives a pattern that cannotbe in-
tentionally sent by a Transmitter, Violation status is indi-
cated by the S1 and S2 outputs.

Examples of Violation include:

W lllega! symbol according to the Encode/Decode
Table, or

B Mixed Data and Command sub-blocks in the same
byte, or

B Any combination of Command sub-block pairs
which are not listed in the Command Encode/ De-
code Table or,

B Valid sub-block pairs which result in a Running
Disparity error.

Detection of a Violation does not necessarily indicate
that the symbol in which the violation was detected was
in error. Violations may result from a prior error which al-
tered the Running Disparity of the bit stream but which
did not result in a detectable error at the symbol in which
the error occurred. Table 6 illustrates this behavior:
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Table 6. Defayed Violation Detection

RD Character RD Character RD Character RD
Transmitted character stream - D21.1 - D10.2 - D235 +
Transmitted bit stream - 101010 1001 - 010101 0101 - 111010 1010 +
Bit Stream after error - 101010 1011 010101 0101 + 111010 1010 +
Decoded character stream - D21.0 D10.2 + Code Violation +

Transmitter Serial Output Control

The Transmitter TX/TY outputs can be forced to a Low/
High state (OE1 = High, OE2 = Low).

The Transmitter TX/TY outputs can also be forced to the
OFF/OFF state (OE1 = High, OE2 = High). In the OFF/
OFF state, these outputs can be “‘wired-OR” connected.
This allows several Transmitters to be multiplexed di-
rectly onto a single transmission medium as long as only
one of the Transmitters is enabled at any given time.

The OE control signals are sampled at the CLK! falling
edge by the Transmitter. (The output enable latency to
the serial outputs is the same as that of the strobed
data.) However, when changing output states in a multi-
plexed TAXI Transmitter system, several bytes of K28.5
(K28.D13/18 in 10-bit Mode) should precede and follow
the OE switching so that no user data are lost. The Re-
ceiver which is receiving this multiplexed data can use
the K28.5 (K28.D13/18 in 10-bit Mode) bytes for syn-
chronization. Violation status should be expected at the
Receiver during the transition period.

Serial Link Timing Parameters

A TAXl-based serial link meets or exceeds the Fibre
Channel specifications, as shown in the FC-PH docu-
ment, with respect to distance of operation on coax or
shielded twisted pair (STP) cables and bit error rate
(BER), at 266 MHz line baud rate. Detailed information
about copper serial links is included in the Technical
Manual.

The jitter levels in the FC-PH document that apply for
TAXI-275 are relevant at 266 MHz only and using the
test setup shown in the document. If the serial link

structure is kept constant, the same jitter performance
should be expected at any frequency of operation. The
two values for DJ (Deterministic Jitter) in the table repre-
sent DDJ/DCD (Data Dependent Jitter/Duty Cycle
Dependent Jitter).

Jitter Performance

DJ RJ | Total

Transmitter Output Jitter

(percentage of line bit time)
FC-PH specs for cable input* 10 8
Am79168 (maximum, f> 1 MHz) 6.4

Receiver Input Jitter Tolerance
(percentage of line bit time)
FC-PH specs
Am79169 (minimum)

No specs
4258 | 27 |

*FC-PH specifies jitter only at the transmitter end of the
cable, and not at the TAXI serial I/O pins.

Delays

Am79168 Transmitter Parallel-In to Serial-Out Latency
Typical delay from the falling edge
of CLKI after parallel data are accepted

to the first bit out at the serial outputs 1 byte time

Am79169 Receiver Serial-In to Parallel-Out Latency
Typical delay from the first bit of an
encoded byte presented at the serial
inputs to the falling edge of

CLKO associated with that byte 2.5 byte time

Other Parameters

Am79169 Receiver PLL Acquisition Time
(from QUIET to valid data) <2,500 baud intervals

CLKO Range (no input data) REFCLK frequency £ 0.7%

Am79168/Am79169-275 19
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ABSOLUTE MAXIMUM RATINGS

StorageTemperature .......... —65°C to +150°C
Ambient Temperature

UnderBias .................. -55°C to +125°C
Supply Voltage to Ground

Potential Continuous .......... -05Vto+7.0 V
DC Voltage Applied to

Outputs ................... —-0.5 V to Vcc Max
DC Input Voltage ............. -05Vto+55V
DC QutputCurrent . ................. +100 mA
DC Input Current .. ......... -30 mAto +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
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices
Temperature (Ta) ............ 0°C to +70°C
Supply Voltage (Vce) ... .. +4.75 Vo +5.25 V

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

Am79168 TAXIchip Transmitter

Parameter Typ
Symbol Parameter Description Test Conditions (Note 1) Min | (Note 1)] Max | Unit
TTL Inputs: Dli, Cli, CDSEL, OET, OE2, STRBI, CLKI, ESEL, DMS
VIH Input HIGH Voltage Vce = Max (Note 3) 2.0 \
ViL Input LOW Voltage Vce = Max (Note 3) 0.8 Vv
Vi Input Clamp Voltage Vce = Min, liN = -18 mA -15 \
4 Input HIGH Current Vce = Max, VIN =2.7V 50 HA
11N Input LOW Current Vee = Max, VIN =04V —400 | pA
I Input Leakage Current Vce = Max, 50 pA
VIN=55V
TTL Output: ACK
VOH Output HIGH Voltage Vee = Min, loH = -1 mA 24 \
VoL Output LOW Voltage Vce = Min, lot =4 mA 0.45 Vv
Isc Output Short Circuit (Note 4) -15 -85 mA
Current
PECL Outputs: TX, TY, TLOOP
VoH Output HIGH Voltage PECL load Vee vee v
-1.085 -0.88
Vou Output LOW Voltage PECL load Vece Vee \
~1.81 —1.55
Power Supplies
lcct PVCC Supply Current PVCC = CVCC = Max 15 30 mA
(Note 5)
lccz CVCC Supply Current PVCC = CVCC = Max 150 200 mA
Am79168/Am79169-275 21
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DC CHARACTERISTICS over operating range unless otherwise specified
Am79169 TAXIchip Receiver

Parameter Typ
Symbol Parameter Description Test Conditions (Note 1) Min |(Note 1) Max | Unit
TTL Inputs: REFCK, TPSEL, RAW, SYNCD
ViH Input HIGH Voltage Vce = Max (Note 3) 2.0 v
Vi Input LOW Voitage Vce = Max (Note 3) 0.8 v
Vi Input Clamp Voltage Vce = Min N = =18 mA -1.5 v
liH Input HIGH Current Vece =Max, ViN =2.7V 50 HA
L Input LOW Current Vce = Max, VIN =04V —400 HA
I Input Leakage Current Vee = Max, 50 pA
VN=55V
TTL Outputs: DO;, CO;, S1, S2, STRBO, CLKO
VoH Output HIGH Voltage Vce = Min, IoH = -1 mA 24
VoL Output LOW Voltage vce = Min, loL = 4 mA 0.45 v
Isc1 Output Short Circuit (Note 4) -15 -85 mA
Current (STRBO, CLKO)
Isc2 Output Short Circuit (Note 4) -10 -50 mA
Current (DO, CO;, S1, S2)
PECL Differential Inputs: RX, RY
Vem Input Common Mode (Note 3) (Note 15) 25 Voo v
Voltage +1/2 Vit —1/2 Vit
Vit ¥ Input Differential Voltage (Note 3) 0.10 1.1 v
IH Input HIGH Current Vce = Max, 220
VIN=Vcc-0.88V
L Input LOW Current Vce = Max, 0.5
VIN=Vcc—~-181V
PECL Single-ended Input: RLOOP
ViKs Single-ended input Vce Vee \Y
HIGH Voitage (Notes 3, 6) -1.165 -0.88
ViLs Single-ended input Vee Vee \
LOW Voltage (Notes 3, 6) -1.81 -1.475
liH Input HIGH Current Vce = Max, VIN =Vcc - 0.88 V 220 HA
I Input LOW Current Vee = Max, VIN =Vec-1.81V 0.5 LA
Power Supplies
lcct PVCC Supply Current PVCC = CVCC = Max 30 40 mA
lcc2 CVCC Supply Current PVCC = CVCC = Max 300 350 mA

22
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

{Note 7)
Am79168 Transmitter
Parameter
No.: Symbol | Parameter Description Test Conditions Min Max Unit
Am79168 Transmitter Parallel Interface (Note 8)
0 tTo Internal Bit Clock Period (Definition only) 3.64 5.71 ns
1 tp CLKI Period (Note 9) ntT0 ntT0 ns
2 tpw CLKI Pulse Width HIGH 10 ns
3 tpw CLKI Pulse Width LOW 10 ns
4 tPw STRBI Pulse Width HIGH (Note 10) 10 ns
5 tPw STRBI Pulse Width LOW 10 ns
6 88 STRBI rise to CLKI fall internal 0 10 ns
byte boundary. (Note 11)
7 ts OE1, OE2 to CLKI Fall Setup 15 ns
8 tH OE1, OE2 to CLKI Fall Hold 5 ns
9 ts Data to STRBI Rise Setup 8 ns
10 tH Data to STRBI Rise Hold 2 ns
11 tH ACK Rise to STRBI Fall Hold TTL Output Load 0 ns
(Note 12)
12 tn’ ACK Fall to STRBI Rise Hold TTL Output Load 0 ns
(Note 12)
13 tPD STRBI Rise to TTL Output Load 20 ns
ACK Rise Delay (Note 13)
14 tPD STRBI Fall to TTL Output Load 14 ns
ACK Fall Delay
15 tPD %Lulilyl—::g:(o) /?(’3515113;) TTL Output Load 3t10+16 ns
Transmitter SERIAL Data Outputs
19 tsk’ TX, TY Skew PECL Qutput Load 50 ps
20 trt TX, TY, TLOOP Rise PECL Output Load 0.3 1.2 ns
21 tet TX, TY, TLOOP Fall PECL Output Load 0.3 1.2 ns
22 tpaD ¥ TX, TY, TLOOP PECL Output Load -75 +7.5 deg
Phase Angle Distortion
(Note 14)
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SWITCl)-IING CHARACTERISTICS over operating range uniess otherwise specified
(Note 7

Am79169 Receiver

Parameter

No. Symbol | Parameter Description Test Conditions Min Max Unit
Am79169 Receiver Parallel Interface (Notes 8, 9)

31 tRO Internal Bit Clock Period (Definition only) 3.64 5.71 ns

32 tp REFCLK Period (Note 9) n3.64 n5.71 ns

Data Frequency Offset

33 trw REFCK Pulse Width HIGH 10 ns

34 tPw REFCK Pulse Width LOW 10 ns

35 ts Data Valid to STRBO Fall TTL Output Load Ctr0-8 ns

36 tH STRBO Fall to Data Invalid TTL Output Load AtRO-12 ns

37 ts Data Valid to CLKO Rise TTL Output Load BtrO-9 ns

38 tH CLKO Rise to Data Invalid TTL Output Load BtrO-8 ns

39 tpw STRBO Pulse Width TTL Output Load AtRO-5 ns

40 tpw CLKO Pulse Width TTL Output Load BtrO-8 ns
Notes: *

+

1.

3.

This parameter(s) is guaranteed but is not included in production testing.

For conditions shown as Min or Max, use the appropriate values specified under operating range. Typical conditions
are 5.0 V at 25°C.

Measured with device in Test mode while monitoring output logic states.

Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
The Transmitter Icc is tested with all PECL outputs terminated to Voc (unloaded). The PECL outputs (TX/TY and TLOOP)

contribute 25 mA (when TLOOP is LOW) or 45 mA (when TLOORP is HIGH) nominally to lcc1 when they are loaded with

PECL loads, 50Q to (Vcc-2). In calculating the chip power dissipation, the contribution by the output loads shall be
multiplied by 1 V instead of by Vcc.

Device thresholds on the RLOOP pin are verified during production test by ensuring that the input threshold is less than Virs
(min) and greater than ViLs (max). The figure below shows the acceptable range (shaded area) for the transition voltage.

Vce
(max) Vce—-0.88 V
ViHs
(min) Vce-1.165 V
Input threshold
transition voltage
(max) Vce-1.475V
ViL,s
(min) Vee-1.81 V

Figure for Note 6
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Notes:

7.

10.
11.

12,
13.

14.

15.

All timing references are made with respect to + 1.5 V for TTL-level signals or to the 50% point between Vo and VoL for
PECL signals. PECL input rise and fall times must be 2 ns + 0.2 ns between 20% and 80% points. TTL input rise and fall times
must be 2 ns + 0.2 ns between 1 Vand 2 V.

For the Am79168 Transmitter, "Data” includes DI7.9, Dlg/Clz, Dlg/Cl2, Cly, Clp, ESEL, and CDSEL. For the Am79169
Receiver, “Data” includes DO;7.o, DOg/CO3, DOg/CO2, COy, COp, St and Sz.

tR0= tT0 of the Transmitter to which the Receiver PLL is locked.
8-Bit Mode 10-Bit Mode

= 10 12
A= 4 5
B= 5 6
C= 6 7

t4 guarantees that data is latched. t11 timing may not be valid.

ts (Internal Byte Boundary to CLK fall} is created by the variation of internal STRBI propagation delays relative to internal byte
boundaries over temperatures and Vcc ranges. The internal byte boundary determines the byte in which data will be transmit-
ted at the serial outputs (TX/TY and TLOOP). If STRBI occurs before the byte boundary, then the data will be sent out in the
next byte. If STRBI occurs after the byte boundary, then the output data will be delayed by one additional byte.

If t11 is not met, ACK response and timing are not guaranteed, but data will still be latched on STRBI rising edge.

ACK delay is determined by t13 when the Transfer Register is emplty or by t1s when the Transfer Register is full (Busy
mode). ‘Busy ACK” occurs any time a second STRBI is applied prior to the clearing of the Transfer Register. When this oc-
curs, active ACK does not depend on STRBI. Instead, ACK will be synchronous to the data transfer from the Transfer Regis-
ter into the Encoder Register, thus tis is defined with respect to CLKI.

tz2 defines the maximum deviation of a given TX/TY transition from its ideal location relative to the previous transition. Where
1 bit-time is 360°, this deviation is expressed as +x° phase deviation.

Voltages applied to either of the differential input pins should not be above Vcc or below +2.5 V to assure proper
operation.
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SWITCHING TEST CIRCUITS

vee
R
Vout Vout
c 50 Q
24K == 30pF
Vee-2V
15765B-9
= 15765B-8
TTL Output Load ECL Output Load

Notes: Notes:
1. Ry =1KQforthe lo. =4 mA 1. CL <3 pF includes scope probe, wiring and stray
2. All diodes IN916 or IN3064, or equivalent capacitances without device in test fixture.

2. AMD uses Automatic test equipment load
configurations and forcing functions. This figure
is for reference only.

3. Ci = 30 pF includes scope probe, wiring and stray
capacitances without device in test fixture.

4. AMD uses constant current (A.T.E.} load

configurations and forcing functions. This figure is for
reference only.
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SWITCHING TEST WAVEFORMS

3.0V

20V

1.5V

1.0V

oV

2+02ns

/

TTL Input Waveform

2+0.2ns

15765B-10

VCC-09V ---\

80%

50%

20%

VCC-17V

2+0.2ns |—— — 2+0.2ns
15765B-11
ECL Input Waveform
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
fromLtoH 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
Am79168 Transmitter

CLKI

Din, Clm
CDSEL
ESEL

o]
m
(]
m
o

STRBI

ACK

15765B-12
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SWITCHING WAVEFORMS
Am79168 Transmitter

CLKI _/ \

!
]

[ A/ S\

)

STRBI

— ——I;_

D G TS A X
TLOOP Data Byte A Data Byte B

15765B-13

When STRBI occurs before ts (max), the strobed data will appear at “Data Byte A” position at the setial outputs.
When STRBI occurs after ts (min), the strobed data will appear at “Data Byte B” position at the serial outputs.

When STRBI occurs within the ts (min) to té (max) window, the strobed data may appear at either position at the serial
outputs.

15765B-14

— /
- . 7/
The ideal location, /
relative to previous

edge /s .
@ Deviation from ideal location

>l > | (in degrees)
[ ]
|
|

15765B-16

15765B-15
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SWITCHING WAVEFORMS
Am79168 Transmitter
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Am79168 Transmitter (STRBI-Byte Boundary)

SWITCHING WAVEFORMS
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SWITCHING WAVEFORMS
Am79169 Receiver

@
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15765B-19
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PRELIMINARY

Am79169 Receiver (Byte Re-alignment) (Note 8)

SWITCHING WAVEFORMS
RX/RY or RLOOP Serial Inputs
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SWITCHING WAVEFORMS
Am79169 Receiver (Normal Receive)
RX/RY or RLOOP Serial Inputs
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PHYSICAL DIMENSIONS*

PL 028
28-Pin Plastic Leaded Chip Carrier (measured in inches)

'% 050 020
: . MIN
REF
—
— 042 __y
056
y O CoCormmel
o A
-
485 450 _L
495 456 026
T 032
I O S0 009
.450 015
456 “—™ 120 06751E
485 _ 165
495 I 180

*For refsrence only. BSC is an ANSI standard for Basic Space Centering.
Trademarks
Copyright @ 1993 Advanced Micro Devices, Inc. All rights reserved.

AMD is a registered trademark of Advanced Micro Devices, Inc.
Product names used in this publication are for identification purposes only and may be trademarks of their respective companies.
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Sales Offices

North American
ALABAMA ... (205) 882-9122

ARIZONA ... (602) 242-4400
CALIFORNIA,
Culver City (310) 645-1524

(714) 752-6262
(916) 786-6700
..(619) 560-7030
..{408) 452-0500
(818) 992-4155

Newport Beach ..
Sacramento{Roseville) ..
San Diego ...
San Jose ......
Woodland Hills

CANADA, Ontario,

(613) 592-0060

Willowdale ... (416) 222-7800
COLORADO (303) 741-2900
CONNECTICUT .. (203) 264-7800
FLORIDA,

Clearwater ... (813) 530-9971

Ft. Lauderdale
Orlando (Longwood)

(407) 361-0050
..(407) 862-9292

GEORGIA (404) 449-7920
IDAHO L. (208) 377-0393
ILLINOIS,

Chicago (ltasca) ... ( ) 773-4422

Naperville | ) 505-9517
MARYLAND ...... ..(301) 381-3790
MASSACHUSETTS . (617) 273-3970
MINNESOTA (612) 938-0001
NEW JERSEY,

Cherry Hill ... (609) 662-2900

Parsippany ... (201) 299-0002
NEW YORK,

Brewster (914) 279-8323

Rochester .... (716) 425-8050
NORTH CAROLINA

Charlotte . (704) 875- 3091

Raleigh .... (919) 878- 8111
OHIO,

Columbus {Westerville) .. (614) 891-6455

Dayton ... ..(513) 439-0268
OREGON ... ..(503) 245-0080
PENNSYLVANIA. (215) 398-8006
TEXAS,

Austin (512) 346-7830

Dallas . ..{214) 934-9099

Houston .. (713) 376-8084
International

BELGIUM, Antwerpen (03) 248 43 00

...(03) 248 46 42

FRANCE, Paris ............... .{1) 49-75-10-10

...(1) 49-75-10-13

GERMANY,
Bad Homburg ...{06172)-24061

(06172)-23195

Minchen ... ..(083) 45053-0
..{089) 406490
HONG KONG, ... ...(B52) 865-4525
Wanchai FAX .(852) 865-4335
ITALY, Milano ..{02) 3390541
(02) 38103458

JAPAN,
AtSUGT v TEL .. (0462) 29-8460
FAX .. (0462) 29-8458
Kanagawa ................... TEL .. .(0462) 47-2911
FAX .. .{0462) 47-1729
TOKYO .o TEL .. .{03) 3346-7550
FAX .. .{03) 3342-5196
Osaka ..o TEL.. (06) 243-3250
FAX . (06) 243-3253
KOREA, Seoul ... TEL .. {82) 2-784-0030

FAX.. ...{82) 2-784-8014

International (continued)
LATIN AMERICA,
Ft. Lauderdale

(305) 484-8600
.{305) 485-9736

SINGAPORE ..(65) 3481188
(65) 3480161

SWEDEN,
Stockholm area ....(08) 986180
{Bromma) (08) 98 09 06

TAIWAN, Taipei (886) 2-7153536

..(886) 2-7122183

UNITED KINGDOM,

Manchester area ....... .TEL .. (0925) 830380
(Warrington) FAX . ...(0925) 830204
London area .............. TEL.. ...(0483) 740440
(Woking) FAX ... ...(0483) 756196

North American Representatives
CANADA
Burnaby, B.C. - DAVETEK MARKETING........... (604) 430-3680
Kanata, Ontario — VITEL ELECTRONICS ......... (613) 592-0060
Mississauga, Ontario — VITEL ELECTRONICS . (416) 564-9720
Lachine, Quebec — VITEL ELECTRONICS ........ (514) 636-5951
ILLINOIS

Skokie — INDUSTRIAL

REPRESENTATIVES,INC ... (708) 967-8430
INDIANA

Huntington — ELECTRONIC MARKETING

CONSULTANTS, INC ... (317) 921-3450

Indianapolis - ELECTRONIC MARKETING

CONSULTANTS, INC ... (317) 921-3450
IOWA

LORENZ SALES ... (319) 377-4666
KANSAS

Merriam — LORENZ SALES

Wichita — LORENZ SALES

(913) 469-1312
(316) 721-0500

KENTUCKY

ELECTRONIC MARKETING

CONSULTANTS, INC ... (317) 921-3452
MICHIGAN

Holland — COM-TEK SALES, INC ................. (616) 335-8418

Brighton — COM-TEK SALES, INC ................ (313) 227-0007
MINNESOTA

Mel Foster Tech. Sales, Inc. ... (612) 941-9790
MISSOURI

LORENZ SALES ..o, (314) 997-4558
NEBRASKA

LORENZ SALES ... (402) 475-4660
NEW MEXICO

THORSON DESERT STATES ... (505) 883-4343
NEW YORK

East Syracuse — NYCOM, INC ..................... (315) 437-8343

Hauppauge — COMPONENT

CONSULTANTS, INC ..o (516) 273-5050
OHIO

Centerville - DOLFUSS ROOT & CO ...

Columbus — DOLFUSS ROOT & CO ..

Westlake — DOLFUSS ROOT & CO ...
OREGON

...{513) 433-6776
.(614) 885-4844
..{216) 899-9370

ELECTRA TECHNICAL SALES, INC ... (503) 643-5074
PENNSYLVANIA

RUSSELL F. CLARK CO.INC. ... (412) 242-9500
PUERTO RICO

COMP REP ASSOC, INC ..., (809) 746-6550
UTAH

Front Range Marketing ... (801) 288-2500
WASHINGTON

ELECTRA TECHNICAL SALES .................. (206) 821-7442
WISCONSIN

Brookfield — INDUSTRIAL

REPRESENTATIVES,INC ... (414) 7839-9393

Advanced Micro Devices reserves the right to make changes in its product without notice in order to improve design or performance characteristics.
The performance characteristics listed in this document are guaranteed by specific tests, guard banding, design and other practices common to
the industry. For specitic testing details, contact your local AMD sales representative. The company assumes no responsibility for the use of any

circuits described herein.
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