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Am7968/Am7969

TAXIchip™ Integrated Circuits
(Transparent Asynchronous Xmitter-Receiver Interface)

1T-75-37-0S “'l

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B Parallel TTL bus Interface W Easy interface with fiber optic data links
- Eight Data and four Command Pins W 32-140 Mbps (4-17.5 Mbytes/sec) data
- or nine Data and three Command Pins throughput
— orten Data and two Command Pins E Asynchronous Input using STRB/ACK
= Tfigssz'gtt Ss;g'l'lfgmus serial link ® Automatic MUX/DEMUX of Data and Command
— AC or DC coupled n Compjete on-chip PLL, Crystal Oscillator
~ NRZ| 4B/58, 5B/6B encoding/decoding W Single +5V supply operation
B Drive coaxial cable or twisted palr directly B 28-pin PLCC or DIP or LCC

GENEﬁAL DESCRIPTION

The Am7968 TAXichip Transmitter and Am7969
TAXIchip Receiver Chipset is a general-purpose inter-
face for very high-speed (4-17.5 Mbytes/sec, 40-175
Mbaud serially) point-to-point communications over co-
axial or fiber-optic media. The TAXIchip set emulates a
pseudo-parallel register. They load data into one side
and output it onthe other, except in this case, the “other”

The speed of a TAXIchip system is adjustable over a
range of frequencies, with parallel bus transfer rates of
4 Mbytes/sec at the low end, and up to 17.5 Mbytes/sec
atthe high end. The flexible bus interface scheme of the
TAXIchip set accepts bytes that are either 8, 9, or
10 bits wide. Byte transfers can be Data or Command
signaling.

side is separated by a long serial link.
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BLOCK DIAGRAM (Continued)
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CONNECTION DIAGRAMS
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CONNECTION DIAGRAMS (Continued)
Top View
Am7969
DIPs LCC/PLCC
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Pin 1 is marked for orientation.

LOGIC SYMBOLS

Am7968 Am7969

|| | ||

TLS DMS RESET CNB DMS RESET
1 ]2 2 ‘ 12
ljf> Dh/Clm SEROUTi‘i> :t> SERIN: DOWCOm t>
—
— ! sTRB VLTN
ACK—™ DSTRB [—*
% —| X
CSTRB ™™
1% o ke IGM |—»
—={ TSERIN CLK fo—> ClLK —>
12834-007A 12834-008A
Vce = Power Supply (3) Vce = Power Supply (2)
GND = Ground (2) GND = Ground (2)

Am7968/Am7969 3




ADVANCED WICRO DEVICES 59E D EE 0257525 00433L5 &0L ENAMDL

I"l AMD

ORDERING INFORMATION

Standard Products ‘ . o
AMD standard products are available in several packages and operating ranges. The ordering number (Vaiid Combination) is
formed by a combination of:

AM7968
AM7968 125 D c

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

PACKAGE TYPE

P = 28-Pin Plastic DIP (PD 028)

D = 28-Pin Ceramic DIP (CD 028)

J = 28-Pin Plastic Leaded Chip
Carrier (PL 028)

SPEED OPTION

-125 = Max. Serial Encoded
Transmission Rate is 125 MHz

-175 = Max. Serial Encoded
Transmission Rate is 175 MHz

DEVICE NUMBER/DESCRIPTION
Am7968 TAXIchip Transmitter
Am7969 TAXIchip Receiver

Valid Combinations Valid Combinations

AM7968-125 Valid Combinations list configurations planned to
PC,DC, JC be supported in volume for this device. Consult
AM7969-125 the local AMD sales office to confirm availability of
AM7968-175 specific valid combinations, to check on newly re-
AM7969-175 PC,DC,JC leased combinations, and to obtain additional

data on AMD’s standard military grade products.

4 Am7968/Am7969
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MILITARY ORDERING INFORMATION
CPL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. CPL (Controlled

Products List) products are compliant with MIL-STD-883C requirements with exceptions for Vcc or aperating temperature. The
order number (Valid Combination) is formed by a combination of:

AM7968
AM7969 125 VL K c

L C = Controlled Product List

TEMPERATURE RANGE
K = -30°Cto 125°C
M = ~-55°Cto 125°C

PACKAGE TYPE

D = 28-Pin Ceramic DIP (CD 028)

L = 28-Pin Ceramic Leadless Chip
Carrier (CL 028)

Vcc RANGE
Blank = 45Vt055V
V = 475Vio55V

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

DEVICE NUMBER/DESCRIPTION
Am7968 - TAXIchip Transmitter (Local Mode only)
Am7969 — TAXIchip Receiver (Local Mode only)

Valid Combinations Valid Combinations

Valid Combinations list configurations planned to
AM7968-125 AKC. /DKC be supported in volume for this device. Consult
AM7969-125 ' the local AMD sales office to confirm availability of
i spacific valid combinations, or to check on newly
AM7968-125 V released combinations.
/LMC, /DMC
AM7969-125 V

Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11,

Am7968/Am7969 5
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PIN DESCRIPTION
Am7968 TAXIchip Transmitter

Dlo - DIy

Parallel Data In (TTL inputs)

These eight inputs accept parallel data from the host
system, 10 be latched, encoded and transmitted.

Di/Cla

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

Di/Cl2
Paraltel Data (9) in or Command (2) In (TTL Input)

DIs/Clz input is either Data or Command, depending
upon the state of DMS.

Clo-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)

Arising edge onthe STRB input causes the Data (Dlo—
Dig)orthe Command (Clo— Cl3) inputs to be latched into
the Am7968 Transmitter. The STAB signal is normally
taken LOW after ACK has risen.

ACK

Input-Strobe Acknowledge (TTL Output)

ACK High signities that the Am7968 is ready to accept
new Data and Command. The timing of ACK’sresponse
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 STAB is asserted,
ACK is delayed until the next falling edge of CLK. Note
that tor ACKto rise STRB must maintain HIGH for both
of the above conditions.

SEROUT+, SEROUT-

Ditferential Serial Data Out (Differential Open Emit-
ter ECL Outputs)

These differential ECL outputs generate data at ECL
voltage levels referenced to +5.0 V. When connected to

appropriated puli down resistors, they are capable of
driving 50-Q terminated lines, either directly or through
isolating capacitors.

Xs, X2

Crystal Oscillator Inputs (Inputs)

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

Alternatively, X1 can be driven by an external TTL fre-
quency source. In multiple TAX! systems this external
source could be another Am7968°s CLK output.

DMS .

Data Mode Select (Input)

Data Mode Select input determines the Data pattern
width. When it is wired to GND, the Am7968 Transmitter
will assume Data to be eight bits wide, with four bits of
Command. When it is wired to Vce, the Am7968 Trans-
mitter will assume Data to be nine bits wide, with three
bits of Command. If DMSis left floating (or terminated to
1/2 Vee), the Am7968 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 Am7968 Transmitter assumes a
Local mode connection to the media. It will output NRZI
encoded data, and will enable its CLK outputdriver. The
TLS pin should always be grounded during normal
operation.

When TLS is wired to Ve (Test Mode 1) the serial data
is NRZ, CLK becomes aninput, and ACK timing is modi-
fied. This mode is only used for Automatic Test Equip-
ment (ATE) testing at full speed.

When this input is left unconnected, it floats to an inter-
mediate level which puts the Am7968 Transmitter into
its Test Mode 2. In Test Mode 2, the internal clock multi-
plier is switched out, and the internal logic is clocked di-
rectly fromthe CLK pin. Test Mode 2 is included to ease
Automatic Test Equipment (A.T.E.) testing by making
the internal logic of the Transmitter synchronous to the
external clock instead of the internal PLL.

6 Am7968/Am7969
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CLK
_Clock (TTL I/0)
CLKis an |/O pin that supplies the byte-rate clock refer-
ence to drive all internal logic. When TLSis connected to
ground (Local mode), CLKis enabled as a free-running
(byte-rate) clock output which runs at the Crystal Oscil-
lator frequency; this output can be used to drive the X;
input of TAXIchip Receivers 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, but 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 an internal puli-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 1 operation.

Veer, Veez, Vees

Power Supply

Veer, Vecz, and Vees are +5.0 volt nominal power sup-
ply pins. Vcer powers TTL I/O, Vo2 powers ECL and
Vces powers 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.

Am7968/Am7969 7
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Am7969 TAXIchip Receiver

DOo - DOy

Parallel Data Out (TTL Outputs)

These eight outputs reflect the most recent Data re-
ceived by the Am7969 Receiver.

DOs/COs

Parallel Data (8) Out or Command (3) Out

(TTL Output)

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

D0Y/CO2

Parallel Data (9) Out or Command (2) Out

(TTL Output)

DOe/CO2 output will be either a Data or Command bit,
depending upon the state of DMS.

COo ~ CO:

Parallel Command Out (TTL Output)

These two outputs reflect the most recent Command
data received by the Am7969 Receiver.

DSTRB

Output 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 Data Strobe (TTL Output)

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

VLTN

Violation (TTL Output)

The rising edge of this output indicates that a transmis-
sion error has been detected. It changes state at the
same time DO, or CO;i change and will be followed by
either DSTAB or CSTAB. This pin goes LOW when the
next valid byte is decoded.

IGM

I-Got-Mine (TTL Output)

This pin signals cascaded Am7969 Receivers that their
upstream neighbor has captured its assigned data byte.
IGM talls at the mid-byte when the first half of a sync
byte is detected inthe Shifter. It rises at mid-byte when it
detects a non-sync pattern. During Local mode opera-
tion the /GM signal is undefined.

CLK

Clock (TTL Output)

This is afree-running clock output which runs at the byte
rate, and is synchronous with the serial input. It falls at
the time that the Decoder Latch s loaded from the

Shifter, and rises at mid-byte. The CLKoutput of the Re-
ceiver is not suitable as a frequency source for another
TAXI Transmitter or Receiver. it is intended to be used
by the host system as a clock synchronous with the re-
ceived data.

CNB

Catch Next Byte input (TTL Input)

It this input is connected to the CLK output, the Receiver
will be in the Local mode, and each received byte will be
captured, decoded and latched to the outputs.

Ifthe CNBinput is HIGH, it allows the Am7969 Receiver
to capture the first byte after a sync. The Am7969 Re-
ceiver will wait for another sync before latching the data
out, and capturing another. If CNBis toggled LOW, it will
react as if it had decoded a sync byte.

In Cascade mode, CNB input is typically connected to
an upstream Am7969’s IGM output. The first Am7969
Receiver in line will have its CNB input connected to
Vce.

SERIN+, SERIN-

Differential Serial Data in (ECL Inputs)

Data is shifted serially into the Shifter. The SERIN+ and
SERIN- differential ECL inputs accept ECL voltage
swings, which are referenced to +5.0 V. When SERIN-
is grounded, the Am7969 is put into Test Mode; SERIN+
becomes a single-ended ECL input, the PLL clock gen-
erator is bypassed, and X; determines the bit rate
(rather than the byte rate). Both pins have internal pull
down resistors which cause unterminated inputs to stay
low.

X, X2

Crystal Oscillator Inputs (Inputs)

These two crystal input pins connect to an internai paral-
felymode oscillator which oscillates at the fundamental
frequency external crystal. During normal operation, the
byte rate is set by the crystal frequency. Alternatively, Xy
can be driven by an external frequency source. In multi-
ple TAXI systems, this external source could be a TAXI
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 Am7969 Receiver will assume Data to
be eight bits wide, with four bits of Command. When itis
wired to Vcc the Am7969 Receiver will assume Datato
be nine bits wide, with three bits ot Command. if DMS'is
left tloating (or terminated to 1/2 Vcc), the Am7969 Re-
ceiver will assume Data to be ten bits wide, with two bits
of Command.

8 Am7968/Am7969
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RESET

PLL RESET (input)

This pin is normally left open, but 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.

Veet, Vecz
Power Supply
Veer and Veez are +5.0 volt nominal power supply pins.

Veer powers TTL /O, and Vecz powers internal Logic
and Analog circuitry.

GND,, GND:
Ground

GND:1 is a TTL VO Ground, GND: is an internal Logic
and Analog Ground.

Am7968/Am7969 9
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FUNCTIONAL DESCRIPTION

System Configuration

The TAXIchip system provides a means of connecting
paraliel data systems over a serial link (Figure 2). In
LOCAL Mode (normal operation mode) each TX/RX
pair is connected over a serial link which can be a Fiber
Optic or Copper Media (Figure 3).

The Am7968 Transmitter accepts inputs froma sending
host system using a simple STRB/ACK handshake.
Parallel bits are saved by the Am7968's input latch on
the rising edge of a STAB input. The input latch can be
updated on every CLK cycle; if it still contains previously
stored data when a second STRB puise arrives, Data is
stored inthe input laich, and the second ACK response
is delayed until the next CLK cycle.

The inputs to an Am7968 Transmitter can be either Data
or Command and may originate from two different parts
of the host system. A byte cycle may contain Data or
Command, but not both. Data represents the normal
data channel message traffic between host systems.
Commands can come from a communication control
section of the host system. Commands occur at a rela-
tively infrequent rate but have priority over Data. Exam-
ples include communication specific commands such
as REQUEST-TO-SEND or CLEAR-TO-SEND; or
application specific commands such as MESSAGE-
ADDRESS-FOLLOWS, MESSAGE-TYPE-FOLLOWS,
INITIALIZE YOUR SYSTEM, ERROR, RETRANSMIT,
HALT, etc.

The Am7968 Transmitter switches between Data and
Command by examining Command input pattemns. All
0s on Command input pins cause information on the

Am7968's Data input pins to be latched into the device -

onthe rising edge of STAB. All other Command pattems
cause a Command symbol to be sent in response to an
input strobe. The pattern on the Data inputs is ignored
when a Command symbolis sent. In either case, if there
is no STABbefore the next byte boundary, a Sync sym-
bot will be transmitted. The sync pattern maintains link
synchronization and provides an adequate signaltransi-
tion density to keep the Receiver Phase-Locked-Loop
(PLL) circuits in lock. it was chosen for its unique pattern
which never occurs in any Data or Command mes-
sages. This feature allows Sync to be used to establish
byte boundaries.

The Sync pattern utilized by TAXIchip set keeps the
automatic gain control (AGC) tiber-optic transceiver cir-
cuits in their normal range because the pattern has zero
DC offset. ’

The Am7969 Receiver detects the difference between
Data and Command patterns and routes each to the
proper Output Latch. When a new Data pattern enters
the output latch, DSTAB is pulsed and Command infor-
mation remains unchanged.  a Command pattern is
sentto the output latch or if Sync is received, CSTRBis
pulsed and Data outputs remain in their previous state.

Reception of a Sync pattern clears the Command out-
puts to all 0's, since Sync is a legal command.

Noise-induced bit errors can distort transmitted bit pat-
terns. The Am7969 Receiver logic detects most noise-
induced transmission errors. Invalid bit patterns are
recognized and indicated by the assertion of the viola-
tion {VLTN) output pin. This signal rises to a logic “1"
state at the same time that Data or Command outputs
change and remains HIGH until a valid pattem is de-
tected by the Data Decoder. The error detection method
used in the Receiver cannot identify bit errors which
transform one valid Command or Data pattern 10 an-
other. Fault-sensitive systems should use additional er-
ror checking mechanisms to guarantee message
integrity.

Am7968 Transmitter

The Transmitter accepts messages from its parallel in-
put pins (Command or Data). Once latched into an
Am7968, a parallel message is encoded, serialized, and
shifted out to the serial link. The idle time between trans-
mitted bytes (evident by lack of STRB) is filled with Sync
bytes.

Am7969 Receiver

Receivers accept differential signals on the SERIN+/
SERIN- input pins. This information, previously en-
coded by an Am7968 Transmitter, is loaded into a
decoder.

When serial patterns are received, they are decoded

“and routed to the appropriate outputs. If the received

message is a Command, it is stored in the output latch,
appears at the Command output pins, and CSTRB is
pulsed:; Data output pins continue holding the last Data
byte and DSTRB stays inactive. If a Data message fol-
lows the reception of a Command, Command output
pins continue holding the previous Command byte and
CSTAB stays inactive. The command outputs will retain
their states until another Command signal is received
(Syncis considered to be a valid command which, when
decoded, sets Command outputs to “0” and issues a re-
sulting CSTRAB).

Byte Width

The TAXlichip set has twelve parallel interface pins
which are designated to carry either Command or Data
bits. The Data Mode Select (DMS) pin on each chip can
be set to select one of three modes of operation: eight
Data and four Command bits, nine Data and three Com-
mand, or ten Data and two Command. This allows the
system designer to select the byte-width which best
suits system needs.

Am7968 Encoder/Am7969 Decoder

To guarantee that the Am7969's PLL can stay locked
onto an incoming bit stream, the data encoding scheme

10 Am7968/Am7969
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must provide an adequate number of transitions in each
data pattern. This implies a limit on the maximum time
allowed between transitions. The TAXIchip set encod-
ing scheme is based on the ANSI X3T9.5 (FDD}) com-
mittee's 4-bit/5-bit (4B/5B) code.

An ANSI| X3T9.5 system used an 8-bit parallel data pat-
tern. This pattern is divided into two 4-bit nibbles which
are each encoded into a 5-bit symbol. Of the thirty-two
patterns possible withthese five bits, sixteen are chosen
1o represent the sixteen input Data patterns. Some of
the others are used as Command symbols. Those re-
maining represent invalid patterns that fail either the
run-length test or DC balance tests.

Transmitters in 8-bit mode use two 4B/58 encoders to
encode eight Data bits into a 10-bit pattern. in 9-bit
mode, Transmitters use one 5B/6B encoder and one
4B/5B encoder to code nine Data bits into an 11-bit pat-
tern. In 10-bit mode, two 5B/6B encoders are used 1o
change ten bits of Data into a 12-bit pattern (see Tables
1 and 2 for encoding patterns).

The Am7968 Transmitter further encodes all symbols
using NRZI (Non Return to Zero, invert on Ones). NRZ|
represents a “1” by a transition and a “0” by the lack of
transition. In this systema*“1”canbe a HIGH-to-LOWor
LOW-to-HIGH transition. This combination of 4B/5B
and NRZ! encoding ensures at least two transitions per
symbol and permits a maximum of three consecutive
non-transition bit times. The Am7969 then uses the
same method to decode incoming symbols so that the
whole encoding/decoding process is transparent to
the user.

Most Serially transmitted data pattems with this code
will have the same average amount of HIGH and LOW
times. This near DC balance minimizes pattern-sensi-
tive decoding errors which are caused by jitter in AC-
coupled systems. :

Operational Modes

In normal operational mode, a single Transmitter/
Receiver pair is used to transter 8, 9, or 10 bits of paraliel
Data over a private serial link. (On the Am7968, the TLS
pin is tied to ground and TSERIN is left unconnected).
On the Am7363, CNB must be connected to the CLK
output. The Am7969 Receiver continuously deserial-
izes the incoming bit stream, decodes the resutting pat-
terns, and saves parallel data at its output latches (see
Figure 3).

Local mode provides a fast and efficient parallel
throughout because data can be transterred on every
clock cycle. Onthe other hand, it is not necessary forthe
host to match the byte rate set by the Transmitter’s crys-
tal oscillator; the Am7968 automatically sends a Sync
pattern during each clock cycle in which no new Data or
Command messages are being transmitted.

Cascade Mode (for —125 only)

For very wide parallel buses, TAX!I Receiver's (commer-
cial temperature parts only) can be Cascaded. The

Am7969 Receivers all have their SERIN+ and SERIN-
pins connected to the media (or an optical data link).
IGM of each Am79683 is connected to CNB of its down-
stream neighbor or is left unconnected on the Receiver
farthest downstream. CNB of the first Receiver is tied
HIGH, making this device the only Receiver inthe chain
that can act on the first non-Sync pattern in a message
(see below).

Each TAXIchip Receiver monitors the serial link and a
special acknowledgment scheme is used to direct sym-
bols into each of the Am7969s. When a Catch-Next-
Byte (CNB) input is HIGH, the Receiver will capture the
next non-Sync symbol from the serial link. At this point,
the device forces its I-Got-Mine (/GM) pin HIGH to teli
the downstream Receiver 10 capture the next symbol.
The Receiver then waits for the Sync symbol or for its
CNB 1o be set LOW before transferring the message to
its output latch. IGM is forced LOW whenever a Sync
byte is detected or when CNB goes LOW. This IGM-
CNB exchange continues down the chain until the last
Receiver captures its respective byte. The next byte to
appear on the serial link will be a Sync symbol which is
detected by all of the cascaded Am73969s. On the follow-
ing Clock cycle their messages are transferred 10 the
output latch of each device and sent to the receiving
host. IGM pins on all Rgceivers are also set LOW when
the first half of the Sync symbol is detected.

Asynchronous Operation

Inputs to the Am7968 Transmitter input Latch can be
asynchronous to its internal clock. Data STRB will latch
data into the Am7968 Transmitter and an internal clock
will transfer the data to the Encoder Latch at the first
byte boundary. Data can be entered at any rate less
than the maximum transfer rate without regard to actual
byte boundaries. As data rates approach the TAXI
BYTE RATE, care must be taken to insure that the 2
BYTE FIFO inside TAX! Transmitter is not over filled.
STRB/ACK handshake will assure that every byte is
transferred correctly. At higher byte rates, where delays
and setup/hold times make the STRB/ACK handshake
impractical, STRB should be synchronized with CLK.

Synchronous Operation

The Transmitter may be strobed synchronous by tying
the strobe to the input clock. When doing this a provision
should be make to inhibit the strobe periodically to en-
sure proper byte alignment. In the absence of a strobe,
Syncs will be transmitted on the serial link which will al-
low the receiver to re-align the byte boundaries. In addi-
tion itis essential that the delay between the falling edge
of the internal byte clock (CLK) and the rising edge of
strobe does not violate tes specification shown in the
SWITCHING CHARACTERISTICS Section.

The internal byte clock controls the flow of data fromthe
input register through the shift register. The falling edge
of the internal byte clock delineates the end of one byte
from the start of the next. Due to various tolerances in
the PLL, the period of the internal byte clock may vary
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slightly. This effect may cause a shit in the location of
the byte boundary with respect to the falling edge of the
clock. This variation may move the byte boundary and
therefore creates a window during which the part should
not be strobed. This window called the ts window, is
shown in the Figure below. If the part is strobed during
the ts window data will not be lost however, a sync may
be added and the transmitter latency will be increased
by one byte time. :

Strobe Stayout Area
(t6 window)

CLK

-9/8(t1/n) + 9 ns
20 ns
07370E-005A

Nominal Byte
Boundary

Sync Acquisition "

Incase of errors which cause Am7969 Receivers to lose
byte/symbol sync, and on power-up, internal logic de-
tects this loss-re-acquisition of sync and modifies the
CLKoutput. CLK output is actually a buffered version of
the signal which controls Data transfers inside the
Am7969 Receiver on byte boundaries. Byte boundaries
move when the Am7969 Receiver loses, and re-

acquires sync. To protect slave systems (whichmayuse

this output as a clock synchronous with the incoming
data) from having clocks which are too narrow; the out-
put logic will stretch an output pulse when the puise
would have been less than a byte-time long. The data
being processed just prior to this re-acquisition of sync

will be lost. The Sync symbol, and all subsequent data
will be processed correctly.

TAXI User Test Modes

TLSinput can be used to force the Am7968 Transmitier
into either of the two Test modes. If TLSis open or termi-
nated to approximately Vcc/2 (Test Mode 2), the internal
VCO is switched out and everything is clocked directly
from the CLK input. The serial output data rate will be at
the CLK bit rate and not at 10X, 11X, or 12X, as is the
case in normal operation. Test Mode 2 will allow testing
of the logic in the Latches, Encoder, and Shifter without
having to first stabilize the PLL clock multiplier. In Test
‘Mode 1 (TLS wired to Vcc), the PLL is enabled and the
chip operates normally, except that the output is an NRZ
stream (CLK is an input & ACK function is slightly modi-
fied). This will allow testing of all functions at full rate
without needing to perform match loop tests to accom-
modate the data inversion characteristics of NRZI.

Differential SERIN+/SERIN- inputs can be used to
force the Am7969 Receiver into its Test mode. This will
allow testing of the logic in the Latches, Decoder, and
Shifter without having to first stabilize the the PLL. If
SERIN-is tied to ground, the internal Vco is switched
out and X1becomes the internal bit rate clock. The serial
data rate will be at the CLK bit rate, not at 10X, 11X, or
12X, as is the case in normal operation. in this mode,
SERIN+ becomes a single-ended serial data input with
nominal 100K ECL threshold voltages (Referenced to
+5 volts).

These Test Mode swilches make the parts determinate,
synchronous systems, instead of statistical, asynchro-
nous ones. An automatic test system will be able to
clock each part through the functional test patterns at
any rate or sequence that is convenient. After the logic
has been verified, the part can be put back into the nor-
mal mode, and the PLL functions verified knowing that
the rest of the chip is functional.

12 Am7968/Am7969
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Oscillator

The Am7968 and Am7969 contain an inverting amplifier
intended to form the basis of a parallel mode oscillator.
The design of this oscillator considered several factors
related to its application.

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
variations in temperature and supply voltage, and if it is
unaffected by individual component changes and aging.
The design of the TAXIchip setis suchthat 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 is 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
frequencies.

A typical crystal specification for use in this circuit is:

Fundamental Frequency 3.3-17.5MHz £ 0.1%

Resonance: Mode Parallel
Load Capacitor (Correlation) 30 pF
Operating Temperature Range 0to 70°C
Temperature Stability 1100 ppm
Drive Level (Correlation) 2mw
Effective Series Resistance 25 Q (max)
Holder Type Low profile
Aging for 10 years +10 ppm

It is good practice to ground the case of the crystal to
eliminate stray pick-up and keep all connections as
short as possible.

X1

AM7968 or, AM7969

RESET
—[ Power On RESET (Optional)

X2

- ¢

i—

+—0——

L c

I—

12834-009B

C* = 220 pF for 4.0-12.5 MHz crystal, 150 pF for a 12.5-17.5 MHz Crystal.
*C determined by crystal specifications and trace capacities. Values shown are typical.

Figure 1. Connections for 4.0-17.5 MHz

Am7968/Am7969 13
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Table 1. TAXIchip Encoder Patterns
4B/5B Encoder Scheme 5B/68 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 (IRD] 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 oC 01100 110010
D 1101 11011 0D 01101 110011
E 1110 11100 0E 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
iF 11111 111101
* Note:

HEX data is paraliel 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:
9-Bit Mode:

D7, Ds, Ds, Da, (4-Bit Binary), and D3, D2, D1, Do, (4-Bit Binary)
Da, D7, De, Ds, Da, (5-Bit Binary), and D3, D2, D1, Do, (4-Bit Binary)
10-8it Mode: Da, D7, De, D5, Da, (5-Bit Binary), and 09,D3, D2, D1, Do, (5-Bit Binary)
Saerial bits are shifted out with the most significant bit of the most significant nibble coming out first.

14
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Table 2. TAXIchip Command Symbols
Am7968 Transmitter Am7969 Receiver
Command Input Command Output
Encoded
HEX Binary Symbol Mnemonic : HEX Binary
8-Bit Mode .
0. 0000 AXAXX 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 1111111111 11 1 0001
2 0010 01101 01101 T 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 o111
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 101
E {Note 3) 1110 00000 11111 Ql E 1110
F (Note 3) 1111 00000 00000 QQ F 1111
9-Bit Mode
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 11111111111 1"t 1 001
2 010 011101 01101 TT 2 010
3 011 011101 11001 T$s 3 011
4 100 111111 00100 I'H 4 100
5 101 011101 00111 TR 5 101
6 110 111001 00111 S'R 6 110
7 111 111001 11001 S'S 7 111
10-Bit Mode '
0 00 XXXXXX 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 111111111111 [ 1 ]
2 10 011101 011101 T T 2 10
3 11 011101 111001 T'S’ 3 11
Notes:

1. Command pattern Sync cannot be explicitly sent by Am7968 Transmitter with any combination of inputs and STRB,
but is used to pad between user data.

2. A strobe with all Os on the Command input lines will cause Data to be sent. See Table 1.

3. While these Commands are legai data and will not disrupt normal operation if used occasionally, they
may cause data errors if grouped into recurrent fields. Normal PLL operatlon cannot be guaranteed if one or more
of these commands is continuously repeated.

Am7968/Am7969 15
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Am7968 Transmitter Functional Block Description

(Refer to page 1)

Crystal Oscillator/Clock Generator

The serial link speed is derived from a master frequency
source (byte rate). This source can either be the buit-in
Crystal Oscillator, or a clock signal applied through the
X1pin. This signal is buffered and sentto the CLK output
when Am7968 Transmitter is in Local mode.

CLK (input is muRtiplied by ten (8-bit mode), eleven (9-bit
mode), ortwelve (10-bit mode), using the internal PLL to
create the bit rate.

The working frequency can be varied between 3.3 MHz
and 17.5 MHz. The crystal frequency required to
achieve the maximum 175 Mbaud on the serial link, and
the resultant usable data transter rate will be:

Crystal Am7968-125 Input and Am7969-125 Internal
Mode Frequency Maximum Parallel Throughput Divide Ratio
8-Bit 12.50 MHz 80 ng/pattern (100 Mbit/sec) 125/10
9-Bit 11.36 MHz 88 ns/pattern (102 Mbit/sec) 12511
10-Bit 10.42 MHz 96 ns/pattern (104 Mbit/sec) 125/12

Crystal Am7968-175 Input and Am7969-175 Internal
Mode Frequency Maximum Paratlel Throughput Divide Ratlo
8-Bit 17.50 MHz 57.1 ns/pattern (140 Mbit/sec) 175/10
9-Bit 15.90 MHz 62.8 ns/pattern (143 Mbit/séc) 175/11
10-Bit 14.58 MHz 68.5 ns/pattern (145 Mbit/sec) 175/12

Input Latch Data Encoder

The Am7968's Input Latch accommodates asynchro-
nous strobing ot Data and Command by being divided
into two stages. ‘

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

Aninput patternis strobed into the first stage of the input
Latch oniy 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. Contents of the first stage are not protected from
subsequent. STABs within the same CLK cycle. At the
falling edge of CLK, previously stored data is transferred
tromthe second stage to the Encoder Latch and the new
data is clocked into the second stage of the Input Latch.
it in Local mode, ACK will rise at this time.

Encoder Latch

Input to the Encoder Latch is clocked by an internal sig-
nal which is synchronous with the shifted byte being
sent on the serial link. Whenever a new input pattern is
strobed into the Input Latch, the data is transferred to the
Encoder Latch at the next opportunity.

Encodes twelve data inputs (8, 9, 10 Data bits or 4, 3,2
Command inputs) into 10, 11, or 12 bits. The Command
data inputs control the transmitted symbol. If ali Com-
mand inputs are LOW, the symbol for the Data bits will
be sent. If Command inpuis have any other pattemn then
the symbol representing that Command will be
transmitted.

Shitter

The Shifter is paratlel-loaded from the Encoder at the
first available byte boundary, and then shifted until the
next byte boundary. The Shifter is being serially loaded
at all times. As data is being shifted out of the Transmit-
ter, the shifter fills from the LSB. if parallel data is avail-
able at the end of the byte, it is parallel-loaded into the
Shifter and begins shifting out during the next clock cy-
cle. Otherwise, the serially loaded data fills the next
byte. The serial data which loads into the Shifter is gen-
erated by an internal state machine which generates a
repeating Sync pattern.

Media Interface

The Media Interface is differential ECL, referenced to
+5 V. ltis capable of driving lines terminated with50 Qto
(Vee - 2.0) volts.

16 Am7968/Am7969
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Am7969 Receiver Functional Block Description

(Refer to page 1)
Crystal Oscillator/Clock Generator

The data recovery PLL inthe Am7969 must be supplied
with a reference frequency at the expected byte rate of
the data to be recovered. The source of this frequency
can either be the built-in Crystal Oscillator, or an exter-
nal clock signal applied through the X, pin. The refer-
ence frequency source is then multiplied by ten (8-bit
mode), eleven (9-bit mode) or twelve (10-bit mode) us-
ing an internal PLL.

Media Interface

SERIN+, SERIN- inputs are to be driven by differential
ECL voltages, referenced to +5 V. Serial data at these
inputs will serve as the reference for PLL tracking.

PLL Clock Generator

A PLL Clock recovery loop follows the incoming data
and allows the encoded clock and data stream to be de-
coded into a separated clock and data pattern. It uses
the crystal oscillator and clock generator to predict the
expected frequency of data and will track jittered data
with a characteristically small offset frequency.

Shifter

The Shifter is serially loaded from the Media Interface,
using the bit clock generated by PLL.

Byte Sync Logic

The incoming data stream is a continuous stream of
data bits, without any signiticant signat which denotes
byte boundaries. This logic will continuously monitor the
data stream, and upon discovering the reserved code
used for Am7969 Receiver Sync, will initialize a syn-
chronous 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. CLK output from the Receiver is not suitable as a
frequency source for another TAXI Transmitter or Re-
ceiver. 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 is synchronous
with the Receiver's internal byte clock.

Byte Sync Logic is responsible for generating the inter-
nal strobe signals for Parallel Output Latches. It also
generates the IGM (I-Got-Mine) signal in Test mode
when the first byte after a Sync symbol is transferred.

Parallel outputs are made on a byte boundary, after
CNB falls, or when Sync is detected.

The I-Got-Mine (/GM) signal will fall when the first half of
a Sync is detected in the Shifter or when CNB goes
LOW. It will remain LOW until the first half of a non-Sync
byte is detected in the Shifter, whereupon it will rise (as-
suming that the CNB input is HIGH). A continuous
stream of normat data or command bytes will cause /GM
to go HIGH and remain HIGH. A continuous stream of
Sync's will cause /GM to stay LOW. IGM will go HIGH
during the byte before data appears at the output. This
feature could be used to generate an early warning of in-
coming data.

Decoder Latch

Data is loaded from the Shifter to this latch at each sym-
bol/byte boundary. It serves as the input to the Data
Decoder.

Data Decoder

Decodes ten, eleven, or twelve data inputs into twelve
outputs. 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 pattern or
a 3-bit Command pattern. In 10-bit mode, data is de-
coded into either a 10-bit Data pattern or a 2-bit Com-
mand pattern.

The decoder separates Data symbols from Command
symbols, and causes the appropriate strobe output to be
asserted.

Parallel Output Latch

Qutput Latch will be clocked by the byte clock, and will
reflect the most recent data onthe link. Any Data pattern
will be latched to the Data outputs and will not affect the
status of the Command outputs. Likewise, any Com-
mand pattern will be latched to the Command outputs
without affecting the state of the Data outputs.

Any data transfer, either Data or Command will be syn-
chronous with an appropriate output strobe. However,
there willbe CSTRBswhenthere is no active dataonthe
link, 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 CSTRB or DSTRB output when the
indeterminate pattern is transferred to the output latch.

Am7968/Am7969 17
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Command | M, > M, »| Command
Source Command Command Destination
Signals Signais
STRB CSTRB
Message > >
Transfer 7 7 VLTN % D(a:t: Pa}h
Control 9 [ = ——— 9 > ntro
Logic " ACK Transm|§suon DSTRB _ Logic
N 6 Media 6 >
Data N’ P > N,, _ > Data
Source Data Data Destination
Signals Signais
12834-010A
Note:

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

Flgure 2. TAXIchip System Block Dlagram
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Message Transter Control Logic Message Transfer Cantrol Logic
Data Command Data Command
Source Source Source Source
& & T &
L
Dly-Dly Clg-Cly STRB ACK Dig-Dig Cig-Cly - STRB  ACK
——f{SerouT. [~ —Jserouts
r SEROUT- ote 1) TAX| -rx #1 ' '_' SEROUT- TAX' Tx #2
{ S OMS Xy X2 CLK : } TLS  DMS X4 X2 CLK
I {1 |_ﬁ |
oL L : ! L
b= ) g |1 S (Noe2) -
{ 33MHz 10 I
I 17.5 MHz ' ! »
LI >
I ; : I To Other Stages
I (Note 4) | 4 {Note 4} ﬁ&
i 1 oq 33 MHz 10 [l cq 33MHz 10
| 17.5 MHz L | | 17.5 MHz
vy |'|uh . S Y I'Iuh .
SERIN+SERIN- X3 Xz  DMS CLOCK SERIN+ SERIN- Xy X2 DMS CLOCK
CNB TAXI RX #1 IGM 1™ CNB TAXI RX #2 IGM =
VLTN | VLTN
DSTRB D0p-DO;  COp-CO3 CSTRB iosma DOy-DO; CO¢-CO; CSTRB —‘
& IS
Y \ A A
Data Command Data Command
Destination Destination Destination Destination
i 1 R R 1 1 ;
Data Path Control Logic Data Path Control Logic
Notes: 07370E-007A
1. DMS = GND = 8 Bit Mode TLS = GND = Local Mode Pin 11 = Don’t Connect = Local Mode
2. DMS = Vcc = 9 Bit Mode TLS = GND = Local Mode Pin 11 = Don’t Connect = Local Mode

3. Two 8-bit local mode systems in parallel will result in an effective data rate of 200 Mbps.
4. Use inverter for operation above 140 MHz only.
*Alternatively, the X1 inputs may be driven by external TTL frequency sources.

Figure 3. TAXIchip System in Local Mode
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l From Serial Media _
1 1
SERIN- SERINs+ SERIN- SERIN+ SERIN- SERIN+
DMS DMS 1 DMS|
Yee Am7969 = Am7969 = Am7969
| Primary RX
CNB 1GM CNB IGM CNB IGM NG
CLK X2 X1 X2 X1 X2 X1
L T -L-T J_—T

Figure 4. Cascaded Receiver Clock Connections (Commercial ~125 only)
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Am7968/Am7969-125 OPERATING RANGES
ABSOLUTE MAXIMUM RATINGS Commercial (C) Devices

: Temperature {Ta) 0 to +70°C
StorageTemperature —65 to +150°C Supply Voltage (Vec) +4510455V
Ambient Temperature Operating ranges define those limits between which the func-
Under Bias -85 10 +125°C tionality of the device is guaranteed.
Supply Voltage to Ground
Potential Continuous —05t0+7.0V

DC Voltage Applied to

Qutputs -0.5 V to Vcc Max.
DC Input Voltage —0.5t0 +55V
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.
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DC CHARACTERISTICS over operating range unless otherwise specified
Am7968-125 TAXIchip Transmitter

Parameter
Symbol | Parameter Description | Test Conditlons (Note 1) Min. | Max. |Unit
Bus Interface Signals: Dlo-Dl7, Dla/Chs, DIs/Clz, Clo—Cli, STRB, ACK, CLK ‘
Vor1 Qutput HIGH Voltage Vee = Min., lon=-1mA 24 v
ACK Vin=0or3V
Vonz Cutput HIGH Voltage Vee = Min,, fon=-3mA 24 v
CLK Vin=0o0r3V
Vou Output LOW Voltage Vee = Min,, loL = 8 mA 045 7| V
ACK, CLK Vn=00r3V
Vin Input HIGH Voltage Vee = Max. (Note 9) 20 v
ViL Input LOW Voltage Vee = Max. (Note 9) 0.8 v
Vi Input Clamp Voltage Vece = Min. IIn = =18 mA -1.5 v
I Input LOW Current Ve =Max., Vin =04V -400 | pA
hH Input HIGH Current Vee = Max., ViN = 2.7V 50 HA
h Input Leakage Current Vee = Max., All Inputs 50 HA
VN=55V Except CLK
CLK Input 150 | pA
isc Qutput Short Circuit (Note 4) ~15 -85 | mA
Current ACK, CLK
Serial interface Signals: SEROUT+, SEROUT-
Vo Qutput HIGH Voltage Vee = Min. ECL Load Vec | Vee v
~1.025| -0.88
VoL Output LOW Voltage Vee = Min. ECL Load Vec | Vee v
-1.81 | -1.62
Miscellaneous Signals: Xi, Vce1, Vees, Voea
Viux Input HIGH Voitage X1 2.0 \'
Vix Input LOW Voltage X1 08 v
lix Input LOW Current X, Vin=0.45V -900 | pA
liHx Input HIGH Current Xy V=24V +600 | pA
lec Supply Current SEROUT = ECL |Pin Veer (TTL) 20 | mA
Load, DMS =0 [, vee, ECL) 45 |ma
Vecs = Veez =
Veea = Max. Pin Veca (CML) 200 | mA

*See notes following end of Switching Characteristics tables.
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Am7969-125 TAXIchip Receiver
Parameter
Symbol Parameter Description | Test Conditions (Note 1) Min. Max. | Unit
Bus interface Signals: DOo-DO7, DO&/CO3, DOWCO2, CO—COy, DSTRB, CSTRB, IGM, CLK, CNB, VLTN
Vo QOutput HIGH Voltage Vee = Min,, lon = -1 mA 24 v
Vn=0o0r3V
Vou Output LOW Voltage Vee = Min,, loL = 8 mA 0.45 Vv
Vin=0or3V
ViH Input HIGH Voltage Vee = Max. (Note 9) 2.0 Vv
Vi Input LOW Voltage Vce = Max. (Note 9) 08 A
Vi Input Clamp Voltage Vee = Min,, lin=-18 mA -15 \'J
i Input LOW Current Vcc = Max., Vin= 04V —400 | pA
lin Input HIGH Current Vee = Max., Vin=27V 50 pA
Iy Input Leakage Current Vee = Max., VN=55V 50 HA
Isc Qutput Shor Circuit =15 -85 | mA
Current (Note 4)
Serial Interface Signals: SERIN+, SERIN-
ViHs Input HIGH Voltage (Notes 9, 21) Vee Vee \'
SERIN+ -1.165 | -0.88
Vis Input LOW Voltage (Notes 9, 21) Vee Vee v
SERIN+ -181 | -1.475
VIHT Test Mode Threshold Vece = Max. 0.25 Vv
SERIN-
Voir Differential Input Voltage 0.3 11 \
Vicm input Common Mode (Note 6) 3.05 Vce v
Voitage -0.55
I|L Input LOW Current Vee = Max., Vin=Vcec =181V 05 HA
i Input HIGH Current Vee = Max., 220 | pA
Vin= Vcc -0.88 V
Miscellaneous Signais: X1, Vcer, Vee2
ViHx Input HIGH Threshold X1 2.0 v
Vix Input LOW Threshold Xi 08 A
lux Input LOW Current Xi Vin=045V -900 | pA
hiHx Input HIGH Current X1 Vin=24V +600 | pA
icc Supply Current Veet = Veez = Max |Pin Veer (TTL) 50 mA
DMS=0V Pin Vecz (CML) 20 300 | mA
Am7968/Am7969-125 23
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SWITCHING CHARACTERISTICS (Note 20)
Am7968-125 TAXichip Transmitter (Notes 10, 13, 22)

Parameter
No. Symbol | Parameter Description Taest Conditions Min. | Max. | Units
Bus Interface Signais: Dio-Dlz, Die/Cla, Dls/Clz, Cle-Ch, STRB, ACK, CLK ’
1 tp CLK Period 8n 25n ns
2 trw CLK Puise Width HIGH . 30 ns
3 tew CLK Pulse Width LOW 30 ns
4 tew STRB Pulse Width HIGH (Note 7) 15 ns
5 trw STRB Pulse Width LOW 15 ns
6 tas Internal Byte Boundary to CLK{ ot 20 ns
(Note 11) |80 9
9 ts Data—STRB Setup Time 5 ns
10 H Data-STRB Hold Time 15 ns
11 tH ACKT to STRB! Hold (Note 8) TTL Output Load 0 ns
12 tH ACKJ to STRBT Hold TTL Output Load 0 ns
13 teD STRBT to ACKT (Note 18) TTL Output Load 40 ns
14 teo STRB! to ACK{ TTL Qutput Load 23 ns
15 tro CLK! to ACKT (Note 18) TTL Output Load 3u,33] M
Serlal Intertace Signals: SEROUT+, SEROUT- (Note 2)
| 22 tsk! | SEROUT= Skew ECL Output Load —200 | +200 ps
23 trt SEROUTZ Output Rise Time ECL Output Load .45 2 ns
24 tet SEROUTZ Output Fall Time ECL Qutput Load .45 2 ns
26 tew! SEROQUT # Pulse Width LOW ECL Output Load t_r“ —-5% t_;l +5% M
27 tew! SEROUT + Pulse Width HIGH | ECL Output Load t_;l —-5% t_;l +5% NS
Miscellaneous Signals: X1 (Note 15)
29 tew X1 Pulse Width HIGH (Note 12) | TTL Output Load on CLK 35 ns
30 trw X1Pulse Width LOW (Note 12) TTL Output Load on CLK 35 ng
32 teD X1Tto CLKT - TTL Load 32 ns
33 trp X1d to CLK{ TTL Load 32 ns
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Am7969-125 TAXlIchip Receiver (Notes 13, 14, 22)
Parameter
No. Symbol Parameter Description Test Conditions Min. Max. | Unit
Bus Interface Signals: DO0-DO7,008/C03,009/C02,C00-C0O1,DSTRB,CSTRB, IGM,CLK,CNB,VLTN
35 te CLK Period (Note 24) 8n 25n ns
36 tpD Data Valid to STRBT Delay TTL OutputLoad | 2tas ns
n
37 tep CLK{ to STRBT TTL Output Load 2 45| M8
n
38 tro CLKT to STRB! TTL Outputtoad | tss _5 ns
38a teD STRBT to CLKT (Note 23) TTL QutputLoad |3tss 44 ns
n
39 tro CLK/ to Data Valid Delay TTL Output Load (u_s)m ns
40 tew STRB Pulse Width HIGH TTL Qutput Load Stas. Stas ns
2n n
41 tew CLK Pulse Width HIGH ~ | TTL OutputLoad (Stss o ns
‘ n
42 trw CLK Pulse Width LOW TTL Output Load Stas 15 ns
n
43 tep SERIN to CLK! Delay TTL Output Load % 7 2%5_ 26 ™
44 tro CLKT to IGM{ TTL Qutput Load 2ts 4| ns
. n
45 teo CLKT to IGMT TTL Output Load 2s 10| ns
n
46 tro CNBJ! to IGMI TTL Output Load 20 ns
47 ts CNBT to CLKT Setup Time (21_35 ) ns
(Note 5) B
47A ts CNBJ to CLKT Setup Time ’ a5 ns
(Note 19) -(T' )
48 ™ CNB! to CLKT Hold s g ns
n
49 tew CNB Pulse Width LOW 235 ns
n
Serial Interface Signals: SERIN+, SERIN-
57 ut SERIN+ Peak to Peak Input Jitter 5 ns
Tolerance (Note 16)
Miscellaneous Signals: X1 (Note 15)
60 trw X1 Pulse Width HIGH 35 ‘ns
61 trw X1 Pulse Width LOW 35 ns
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Am7968/Am7969-175 OPERATING RANGES
ABSOLUTE MAXIMUM RATINGS Commercial (C) Devices

Temperature (Tc) ‘0 to+70°C
Stora-geTemperature —65to + 50°C Supply Voltage (Veo) +4510 45.5 V
Amblent.Temperature o Operating ranges define those limits between which the func-
Under Bias -5510 +125°C tionality of the device is guaranteed.
Supply Voltage to Ground
Potential Continuous —05t0+7.0 V
DC Voltage Applied to
Qutputs —0.5 V to Vec Max.
DC Input Voltage —-0.5t0+5.5V
DC Output Current +100 mA
DC Input Current -301to0 +5.0 mA

Stresses above those listed under Absolute Maximum Ratings
may cause permanent device failure. Functionality at or above
these limits is not implied. Exposure to absolute maximum rat-
ings for extended periods may affect device reliability.
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S59E D W 0257525 DO43388 303
l"l AMD
DC CHARACTERISTICS over operating range unless otherwise specitied
Am7968-175 TAXIchip Transmitter
Parameter
Symbol | Parameter Description | Test Conditions (Note 1) Min. | Max. |Unit
Bus Interface Signals: Dlo-Dl7, Dla/Cls, DIe/Cl2, Clo—-Cl1, STRB, ACK, CLK
VoH1 Qutput HIGH Voltage Vee = Min, loH=-1 mA 24 v
ACK Vin=0o0r3V
Vouz Output HIGH Voltage Vee = Min,, lon = -3 mA 24 v
CLK Vn=00r3V
Voo Oulput LOW Voitage Vee = Min,, loL = 8 mA 0.45 v
ACK, CLK Vn=00r3Vv
ViH input HIGH Voliage Vee = Max. (Note 9) 2.0 v
Vi Input LOW Voltage Vee = Max. {(Note 9) 0.8 v
Vi Input Clamp Voltage Vee = Min. In = —18 mA -15 | v
In Input LOW Current Vee = Max., Vin =0.4V -400 | pA
4 input HIGH Current Vce = Max., Vin =27V 50 HA
h Input Leakage Current Vee = Max., All Inputs 50 HA
ViN=55V Except CLK
CLK Input 150 HA
Isc Output Short Circuit (Note 4) -15 | -85 | mA
Current ACK, CLK
Serial Interface Signals: SEROUT+, SEROUT-
Vor Output HIGH Voltage Vee = Min. ECL Load Vee | Vee v
-1.025 -0.88
VoL Qutput LOW Voltage Vee = Min. ECL Load Vee Vco v
-181 | -1.62
Miscellaneous Signals: Xi, Vees, Veez, Voes '
ViHx Input HIGH Voltage Xi 20 \
Vix Input LOW Voltage Xi 08 v
lux Input LOW Current X1 ViN=045V - =900 | pA
bimx input HIGH Current X1 Vin=24V +600 | pA
lee Supply Current SEROUT = ECL | Pin Vee (TTL) 20 mA
Load, DMS =0 i, yee, (ECL) 45 |[ma
Vcer = Vecz =
Vees = Max. Pin Vcea (CML) 200 | mA

*See notes following end of Switching Characteristics tables.
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Am7969-175 TAXIchip Receiver
Parameter
Symbol | Parameter Description | Test Conditions (Note 1) Min. Max. | Unit
Bus Interface Signals: DOo—DO7, DOs/CO3, DO/CO2, CO~CO+, DSTRB, CSTRB, IGM, CLK, CNB, VLTN
Vox Output HIGH Voltage Vee = Min,, loH = ~1 mA 2.4 \
ViN=00r3V
VoL Output LOW Voitage Vee = Min,, loL =8 mA 0.45 v
ViN=0or3V
ViH Input HIGH Voltage Vee = Max. {(Note 9) 2.0 A
Vi Input LOW Voltage Vee = Max. (Note 9) 0.8 \'
Vi Input Clamp Voltage Vee = Min., in=-18 mA -15 A
o Input LOW Current Vec =Max., ViN=04V -400 | pA
I input HIGH Current Vee = Max., Vin=2.7V 50 HA
li input Leakage Current Vee = Max., Vin=55V 50 HA
Isc Output Short Circuit -15 -85 | mA
Current {Note 4)

Serial Interface Signals: SERIN+, SERIN-

Vins input HIGH Voitage (Notes 9, 21) Vee Vee \
SERIN+ -1.165 | -0.88
Vs Input LOW Voltage {Notes 9, 21) Vee Vee v
SERIN+ -1.81 | -1.475
VTHT Test Mode Threshold Vee = Max. 0.25 v
SERIN-
VoIF Differential Input Voltage 0.3 1.1 \)
Vicm Input Common Mode (Note 6) 3.05 Vee v
Voltage -0.55
h Input LOW Current Vee = Max., Vin=Vee —-1.81V 0.5 HA
hH | input HIGH Current Vece = Max., 220 pA
Vin=Vcc -0.88 V
Miscellaneous Signals: X1, Vcer, Veez
Virx Input HIGH Threshold X1 2.0 \J
Vix Input LOW Threshold Xi 0.8 A
lix Input LOW Current X1 ViN=0.45V —900 | A
hHx Input HIGH Current X1 ViN=2.4V +600 | pA
lec Supply Current Vet = Vecz = Max |Pin Voer (TTL) 50 mA
DMS=0V Pin Vccz (CML) 300 [ mA
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SWITCHING CHARACTERISTICS (Note 20)
Am7968-175 TAXIchip Transmitter (Notes 10, 13, 22)

Parameter
No. Symbol |Parameter Description Test Conditions Min. Max. | Units
Bus Interface Signals: Dlo—-Dlz, Dle/Cla, Dle/Cl2, Clo-Cli, STRB, ACK, CLK
1 tp CLK Period . 57n 8n ns
2 trw CLK Pulse Width HIGH 20 ns
3 tew CLK Pulse Width LOW 20 ns
4 tpw STRB Pulse Width HIGH (Note 7) 15 ns
5 trw STRB Pulse Width LOW 15 ns
6 188 Internal Byte Boundary to CLK{ 2N 4 20 ns
(Note 11) 8n
9 s Data—STRB Setup Time 5 ns |
10 tH Data-STRB Hold Time 15 ns
1 tH ACKT to STRB! Hold (Note 8) TTL Output Load 0 ns
12 tH ACK{ to STRBT Hold TTL Output Load 0 ns
13 trp STRBT to ACKT (Note 18) TTL Output Load 40 ns
14 trD STRB! to ACK{ TTL Qutput Load 23 ns
15 trD CLK! to ACKT (Note 18) TTL Output Load 3_:11 +33] s
Serial Interface Signals: SEROUT+, SEROUT- (Note 2)
22 tsk! | SEROUT Skew ECL Output Load -200 | +200 ps
23 trt SEROUT# Qutput Rise Time ECL Output Load .45 2 ns
24 tet SEROUTz Qutput Fall Time ECL Qutput Load 45 2 ns
26 tew'! | SEROUT + Pulse Width LOW ECL Output Load b5y t_; 5% 8
27 tew? SEROUT + Pulse Width HIGH ECL Output Load t_:I —5% t_;l +5% 0
Misceltaneous Signals: X1 (Note 15)
29 trw X1 Pulse Width HIGH (Note 12) TTL Output Load on CLK 24 ns
30 tpw XiPulse Width LOW (Note 12) | TTL Output Load on CLK 24 ns
32 trD X T to CLKT TTL Load ) 32 ns
33 tro X1 to CLK{ “TTL Load 32 ns
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Am7969-175 TAXIchip Receiver (Notes 13, 14, 22)
Parameter
No. Symbol Parameter Description Test Conditions Min. | Max. Unit
Bus Interface Signals: D00-D07,D08/C03,D09/C02, CO0-CO1,DSTRB, CSTRB, IGM, CLK,CNB,VLTN
35 te CLK Period (Note 24) 57n 8n ns
36 tro Data Valid to STRBT Delay TTL Outputload |2t o ns
n
37 /0 CLK! to STRBT TTL Output Load s | 1S
n
38 tep CLKT to STRBY" TTL Qutput Load | tss -5 ns
n
38a tro STRBT to CLKT (Note 23) TTL OutputLoad |3l 44 ns
n
39 1D CLK! to Data Valid Delay TTL Output Load i (t_a_s_)ml ns
n
40 trw STRB Pulse Width HIGH TTL Cutput Load | Stss Stas ns
2n n
41 trw CLK Pulse Width HIGH TTL Output Load | 5tgs 7 ns
. n
42 trw CLK Pulse Width LOW TTL Qutput Load | 5tas 4 ns
n
43 tPD SERIN to CLK{ Delay TTL Qutput Load % 17 2_% w28 ™
47A ts CNB{ to CLKT Setup Time \as ns
(Note 19) o 2!

478 1s CNBT to CLK! Setup Time 29 ns
48 tH CNBJ to CLKT Hold 21735_3 ns
49 tew CNB Pulse Width LOW 2_:13_5 ns

Serlal Interface Signails: SERIN+, SERIN-
57 ! SERIN+ Peak to Peak Input Jitter 2 ns
Tolerance (Note 16)
Miscellaneous Signals: Xi (Note 15)
60 tew X1 Puise Width HIGH 21 ns
61 trw X1 Pulse Width LOW 21 ns

Am7968/Am7969-175
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Am7968/Am7969-125 MILITARY OPERATING RANGES
ABSOL Military (CPL) Devices
BSOLUTE MAXIMUM RATINGS o AM7968-125 VILMC
StorageTemperature -85 10 +150°C Am7968-125 V/DMC
Ambient Temperature :rm";ggg::gg x;lbn%
;"‘,"‘*I' B\"as o ~5510 +125°C Temperature (Tc) 55 10 +125°C
Pg?:n{ialocnoar?t?n:fou;o e 0510470V Supply Voltage (Vec) 47510455V
) | ' Am7968-125/1LKC
DC Voltage Applied to Am7968-125/DKC
Outputs ~0.5 V to Vcc Max. Am7969-125/LKC
DC Input Voltage -05t0 465V Am7969-125/DKC
DC Output Current +100 mA Temperature (Tc) =30 10 +125°C
DC Input Current -3010 +5.0 mA Supply Voltage (Vcc) +4510 455V

' 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 define those limits between which the func-
tionality of the device is guaranteed.
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BC CHARACTERISTICS over operating range uniess otherwise specified (for CPL Prod-
ucts Group A, Subgroups 1, 2, 3 are tested unless otherwise noted)

S9E D WM 0257525 0043393 770 MAMD]

Am7968-125 Military TAXIchip Transmitter

Parameter .
Symbol | Parameter Description | Test Conditions (Note 1) Min. | Max. |Unit
Bus Interface Signals: Dlo—Dl7, DIs/Cls, Dls/Clz, Clo-Chi, STRB, ACK, CLK
VoH1 Output HIGH Voltage Vee = Min., lon=-1mA 24 v
ACK ViN=0or3V
VoHz Output HIGH Voltage Vee = Min,, lod = —1 mA 24 v
CLK ViN=0o0r3V
Voo Output LOW Voltage Vee = Min., loL = 8 mA 045 | V
ACK, CLK Vin=0o0or3Vv
Vir Input HIGH Voltage Vee = Max. (Note 9) | Tc = -30t0 +125°C 2.0 Vv
Tc =-55t0 +125°C 2.1 \'J
ViL Input LOW Voltage Vce = Max. (Note 9) 08 Vv
Vi Input Clamp Voltage Vee = Min. IIn = —-18 mA -15 v
I Input LOW Current Vee = Max., Vin =04V -400 | pA
IH Input HIGH Current Vcec = Max., Vin =27V 50 pA
h Input Leakage Current Vce = Max., All inputs 50 HA
ViN=55V Except CLK
CLK Input 150 | pA
Isc Output Short Circuit (Note 4) -15 | -85 | mA
Current ACK, CLK
Serial Interface Signals: SEROUT+, SEROUT-
Vo Output HIGH Voltage Vee = Min. ECL Load Veec | Vec v
-1.165( -0.88
Vou Output LOW Voltage Vee = Min. ECL Load Vee Vce v
' -181 | -1.62
Miscellaneous Signals: Xi, Veeyr, Veez, Veea
ViHx Input HIGH Voltage X. Vcc = Max. (Note 8) | Te =-30to +125°C 2.0 \'2
Tc = -55t04125°C 2.1 v
Vix Input LOW Voltage X1 08 v
lnx Input LOW Current X1 ViN= 045V -900 | pA
hux Input HIGH Current X4 Vin=24V +600 | pA
lcc Supply Current SEROUT = ECL | Pin Vee1 (TTL) 30 mA
Load, DMS =0 [— '
Veer = Vecs = Pin Veez (ECL) 45 mA
Vees = Max. Pin Vces (CML) 215 | mA

*See notes following end of Switching Characteristics tables. -
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Am7969-125 Military TAXIchip Receiver
Parameter
Symbol Parameter Description | Test Conditions (Note 1) Min. Max. | Unit
Bus Interface Signals: DOo~DOz, DOs/CO3, DOg/CO2, CO-CO1, DSTRB, CSTRB, IGM, CLK, CNB, VLTN
VoH Output HIGH Voltage Vee = Min., low =~-1 mA 24 \
Vin=0or3Vv
Vou Output LOW Voltage Vee = Min., loL =8 mA 0.45 "
ViN=0o0r3V
ViH Input HIGH Voltage Vce = Max. (Note 9) 2.0 Vv
Vi Input LOW Voltage Vee = Max. (Note 9) 0.8 v
Vi Input Clamp Voltage Vce =Min., in =-18 mA -1.5 \'
e Input LOW Current Vce = Max., Vin=0.4V —400 | pA
hH Input HIGH Current Vec = Max.,, Vin=2.7V 50 A
h Input Leakage Current Vec=Max., VinN=55V 50 #A
Isc Output Short Circuit -15 -85 | mA

Current (Note 4)

Serial Interface Signals: SERIN+, SERIN-

Vins Input HIGH Voltage (Notes 8, 21) Vce Vce v
SERIN+ -1.165 | -0.88
Vis Input LOW Voltage {Notes 9, 21) Vee Vee \%
SERIN+ -1.81 | -1.475
VIHT Test Mode Threshold Vee = Max. 0.25 Vv
SERIN-
Vo Differential Input Voltage 0.3 1.1 \'%
Vicm Input Common Mode {Note 6) 3.05 Vee A
Voltage -0.55
e Input LOW Current Veec = Max., Vin=Vec -1.81V 0.5 pA
hH Input HIGH Current Vce = Max., 220 uA
Vin = Vee -0.88 V
Miscellaneous Signals: X, Veer, Vecz
ViHx Input HIGH Threshold X1 2.0 \';
Vix Input LOW Threshold X1 0.8 v
Inx Input LOW Current Xq Vin=0.45V -900 | pA
hHx Input HIGH Current X1 Vin=24V +600 | pA
lcc Supply Current Vcer = Veez = Max.|Pin Veer (TTL) 55 mA
DMS =0V Pin Vcez (CML) 335 | mA
Am7968/Am7969-125 Military 35
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified
(Note 20) (for CPL Products Group A, Subgroups 9, 10, and 11 are tested unless other-

wise noted)
Am7968-125 Military TAXIchip Transmitter (Notes 10, 13, 22)
' Parameter
No. Symbol | Parameter Description Test Conditions Min. Max. { Units
Bus Interface Signals: Dlo—Dlz, D1s/Cla, Dls/Clz, Clo—Ch, STRB, ACK, CLK
1 te CLK Period 8n 25n ns
2 tew CLK Pulse Width HIGH 25 ns
3 tPw CLK Pulse Width LOW 25 ns
4 trw STRB Pulse Width HIGH (Note 7) 20 ns
5 tew STRB Pulse Width LOW 20 ns
6 tea Internal Byte Boundary to CLK{ -8t 25 ns
(Note 11) Bn 3
9 ts Data-STRB Setup Time 10 ns
10 tH Data—STRB Hold Time 15 ns
11 tH ACKT to STRBI Hold (Note 8) TTL Qutput Load 0 ns
12 tH ACKJ to STRBT Hold TTL Qutput Load 0 ns
13 ) STRBT to ACKT (Note 18) TTL Qutput Load 45 ns
14 trD STRBI to ACK{ | TTL Qutput Load 25 ns
15 trD CLK{ to ACKT (Note 18) TTL Cutput Load 3, 4] ns
n
Miscellaneous Signais: Xi (Note 15)
29 trw Xi Pulse Width HIGH (Note 12) TTL Output Load on CLK 35 ns
30 trw X1Pulse Width LOW (Note 12) TTL Output Load on CLK 35 ns
32 tPD X1T to CLKT TTL Load 32 ns
33 tep X1l to CLK{ TTL Load 32 ns
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Am7969-125 Military TAXichip Receiver (Notes 13, 14, 22)
Parameter

No. Symboi Parameter Description Test Conditions Min. Max. | Unit
Bus Interface Signais: D00-D07, D08/C03, DO9/CO2, CO0—CO1,DSTRB,CSTRB, IGM, CLK, CNB, VLTN

35 te CLK Period (Note 24) 8n 25n ns

36 teo Data Valid to STRBT Delay TTL Output Load 235 ns

n
37 teD CLK! to STRBT TTL Output Load 2_}‘35_ REIBL
38 tro CLKT to STRBI TTL QutputLoad | s _
n
38a tro STRBT to CLKT (Note 23) TTL Output Load | 3tas _, 4
39 teo CLK{ to Data Valid Delay TTL Output Load _ég)m ns
n
40 trw STRB Pulse Width HIGH TTLOutputLoad | S5t | 5t ns
2n n
41 tew CLK Pulse-Width HIGH TTL Output Load | 5t35 _15 ns
42 tow CLK Pulse Width LOW TTL Output Load  |Stss _yg ns
2n
43 ten SERIN to CLK! Delay TTLOutputload |15  ,7|2ls g1 N8
2n Fi

Serial Interface Signals: SERIN+, SERIN-

57 ut SERINt Peak to Peak input Jitter 5 ns

Tolerance (Note 16)

Miscellaneous Signals: X. (Note 15)

60 tPw X1 Pulse Width HIGH 35 ns

61 trw X1 Pulse Width LOW 35 ns
Note:

CLK (pin 19) must be connected to CNB (pin 24).
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Notes: *

. For conditions shown as Min. or Max., use the appropriate value specified under operating range.

. The clock fall to serial output délay is typically 3 bit times.

- Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
. If the CNBT to CLKT setup time is viclated, IGM will stay LOW.

. Voltage applied to either SERIN+ pins must not be above Vcc nor below +2.5 V to assure proper operation,

. 14 guarantees that data is latched. ACK (t11) timing may not be valid.

. If t11 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.

. For the TAXI Transmitter, “n” is determined by the following table:

-

C Y 0 N AN

pury

DMS s “n”

, 8Bit
OPEN n=1 TostMode 2

GND 8 Bit
GNDNCC | n=10; [oeqi/Tost Mode 1

. 9Bt
OPEN ] n=% TestMode2

vee GNDNVCC 19; 2Bt
N=11 | ocal/Test Mode 1

Open . 108Bit
g, OPEN n=1 Tast Mode 2

3VCC | GNDNVCC

. 10Bit
n=12 | ocal/Test Mode 1

11. ts (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
(SEROUT%). If STRB occurs before the byte boundary, then the data will be sent out two bytes later. If STRB occurs afterthe
byte boundary, then the output data will be delayed by one additional byte.

12. X1 Pulse Width is measured at a point where CLK output equals t2 or 3.
13. For the TAXI Transmitter, ‘Data’ is either Dio - DIz, Dla/Cla, Dlg/Clz, Clo ~ Cl1. For the TAXI Receiver, '‘STRB' is sither
CSTRB or DSTRB and ‘Data’ is either DO ~ DO7, DOs/CO3, DO/CO2, COp — COA.

14. For the TAXI Receiver, ‘n’ is determined by the state of the DMS and SERIN-
inputs. When SERIN- is held below VTHT max or left open, n=1. When SERIN- is held above 0.25 V and when:

DMsS SERIN- s
< VTHTMAX or OPEN n=1; -BreB;: Mode
GND 8 Bit
>25V n=10; Loclal Mode
< VTHTMAX or OPEN n=1; %’eBs’tt Mode
VvCC 25V 11 9 Bit
> 2. n=11 Local Mode
Ooen . 10Bit
gr < VTHTMAX or OPEN n=1, TastMode
1 -
7 VCC >25V n=12; .’_32.'? Mode
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15. Jitter on X1 input must be less than £0.2 ns 10 ensure that automatic test equipment can properly measure device
switching characteristics. The X1 input frequency will determine the byte rate reference for the recaiver byte clock.

16. This specification is the sum of Data Dependent Jitter, Duty Cycle Distortion, and Random Jitter.

18. ACK delay is determined by t:s 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 risas.

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

20. All timing referances are made with respact to +1.5 V for TTL-level signais or to the 50% point between Vo and Vou for
ECL signals. ECL input rise and fall times must be 2 ns £ 0.2 ns between 20% and 80% points. TTL input rise and fall times
mustbe 2 ns between 1 Vand 2 V.

21. Device thresholds on the SERIN (+/-} pin(s) are verified during production test by ensuring that the input threshold is less

than ViHs (min) and greater than ViLs (max). The figure below shows the acceptable range (shaded area) for the transition
voltage.

Vee
Vec=0.88 V
Vec=1.165V

Input threshold
transition voltage

Vee= 1475V

Veec=181V

22. Switching Characteristics are tested during 8-bit local mode operation.

23. The limit for this parameter cannot be derived from t37 and ta2.

24, This specification does not apply during reacquisition when CLK stretch can occur.
t This parameter is guaranteed but is not included in production tests.

Notas listed correspond to the respective references made in the DC Characteristics and the Switching Characteristics
tables.
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SWITCHING TEST CIRCUITS
Vee
R1 ;
Vour © =<} Vourt
CL 50Q
2-4K§ == 30pF
Vee—-2V
07370E-008A 12834-014A
TTL Output Load : ECL Output Load
Notes: Notes:
1. Rt =500 Qforthe loL = 8 mA 1. CiL <3 pF includes scope probe, wiring and stray
2. All diodes IN916 or IN3064, or equivalent capacitances without device in test fixture.
3. CL =30 pF includes scope probe, wiring and stray 2. AMD uses Automatic test equipment load
capacitances without device in test fixture. configurations and forcing functions. This figure
4, AMD uses constant current {A.T.E.) load is for reference only.

configurations and forcing functions. This figure is for
reference only.

40 Am7968/Am7969




ADVANCED MICRO DEVICES

59E D WE 0257525 0043400 ?30 MEAMD]

AmD £\
SWITCHING TEST WAVEFORMS
3ov
20V [ X
15V
1.0V
2+0.2ns .- —> 21+02ns
12834-015B
TTL Input Waveform
Vee-09V
80%
50%
20%
Vcc_ 1.7V ———----———-’
2+02ns 2+02ns
12834-016B
ECL Input Waveform
SWITCHING TEST WAVEFORMS
WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fromHtoL
May Will Be
Change Changing
fromLto H fromLto H
Don't Care Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedence
“Off” State
KS000010

Am7968/Am7969 1




ADVANCED MICRO DEVICES S9E D WM 0257525 0043401 L77 iAl‘lDl

£\ amp
SWITCHING WAVEFORMS
g
® © g
@ s
®
@ 1
®
LN
®7 o
1 }

Note 2

Am7968 TAXichip Transmitter AC

X
CLK
DATA IN
DATA OR
COMMAND
STRB
ACK
SEROUT+
SEROUT.

42 Am7968/Am7969




AMD l‘.‘
43

OV Jeaesoy diydIXVL 696LWY

‘seBed Bumoy|o} uo paljelo $1 UoiTeiedo [euoiiound “peinsesus ae sdiysuoneres Buiwn moy serensny)) wesbeip siyp

"8)q ouis Jo ey I1s1ly = NIHIS esneosq s|je) WO '
8|2} ND esneseq s|jej WO ‘2
‘e14q ouks-uou 4o jey 1S = NIJIS PUe | = GND esnedeq sesl WO °)

:SOION
VOL0-30LE£0

®

£ WoN 1 oN

N aNd

fo
S A R (—
s Y anfreoo X wwa Y —

]

’—- e L mﬁw—.omzog
®- = ® @'w
- 1
- \

®

— §oN
ﬁ Wol
- — ~®
\
&

59E D NHE 0257525 0043402 503 EEAMNDL

Am7968/Am7969

M=YIVG 1NOviva

~©

Mo

*NIH3S

—\ 7\ i
&l

SWITCHING WAVEFORMS (Continued)

ADVANCED MICRO DEVICES




39E D W D257525 0043403 yyr -AHDI

CES

l"l AMD

ADVANCED MICRO DEVI

SWITCHING WAVEFORMS (Continued)

sjeubls rewseiy,
(epow je00 1g-g)

Bujwil 1NOHIS 0} AYLS
’ 'g eInBi4 o} Jejey
"MOPUIM Y71 1XOU @U3 [llun peke(ep SI HOV-BHLS [BUIBIUl Byl ‘Ul SBWEO GHLS PUOSSS BY) USUM ASNA ! ydteT Indul ey) |
‘9lON

V1 10-30LEL0

TISEBITL o L TFRLINHOTL ke 11 obe T s

100010001 1L L0001 00011
T T T T :
OB b LTI T ETI [ Piss ][ bfss | wavozn
- 1000100051 . 1000L000 LI
| eviva | oms | zviva | iviva { onas | oNAs [ -wavams

d «HOLY 43C0ON3

_ ¥ viva _ £viva XXXXXXXXXX 2viva _ Lviva
vviva | eviva  BOOOOOOOOOOOE vivaDOOOOO] +viva PXX  -HoLvILndm

_|_ _ll_ _||_ _|_ LNO MoV
{1 310M)
_ _ _ _ _l_ _.I_ 1NdNI8HLs

| VIVa — 1NdNI
GNVYWINOO/VIVA

¥ vLVQ _ eviva _ Zviva _
£ z 1

9 S v
L L LT LI L L[ ] tamem

Janjwsuest diydixvL

Am7968/Am7969




598 D HEM 0257525 0043404 386 ENAMDL

ADVANCED MICRO DEVICES

AMD a

SWITCHING WAVEFORMS (Continued)

v210-30£E40
(epowy €007 11G-8)
Bujwy, JoA1939Y dIyAXVL

L] - N0 8HISO

4 I OWO _ 3JONVYHOON _ 0 OND _ JONVHO ON _ JDNVHO ON _ JONVHO ON _ 110 GNYWWOO
_ _ _ _ _ _ _I||_I. 100 8H1S0

_ 3ONVHO ON _ L viva _ 3DNVHO ON _ N viva _ -NVLVO _ Z-Nviva _ lnoviva

_ gviva _ tang - _ L viva _ ONAS _ N VivO _ N vLva r HOLV14300934

. _||||_ i ] _ | | | _ | _|_ _| 8ND = LNO Y10

9 ] P

4 2 ]
R O I s I CHR

1000100011}

(et T FrImT NTATGGLT mT T
i e A A | R

10001000 L1

[T T O A T eI T A AT IR TR TETTETTT - morowmeau

Jan@day diyoIxvL

Am7968/Am7969




@

ADVANCED MICRO DEVICES

S9E D MN 0257525 0043405 212 WEAMDL

n AMD

SWITCHING WAVEFORMS (Continued)

Jou3 INAS Jo 19943 [euseix3 Bupmoys (jeaoy/epow lig-8) Bujunt Jeajecey diydxXy.L

"} Bels Je Jese) s eulyorw BlelS By} J ewn 4q 6UO PeIYs eq Aew eqons “L

“Ino >00j0 ey} jo ebpe Buisy sy e sife) eqons ‘9

‘eulydRW BleS 8y} JO 8lels LIS 9 Byl Je sesk WO °S

"1esel sf suIoRW [euieIu 8yl Jo elels 1eym uo Buipusdep peysiels sieb ewn HoYH 10 swll MO OYL ‘¥

‘uoiysod meu 0} padejep IndiNo o0 ‘g

"uolisod auAs meu O} poLOUAS-8s BUILORW BIRIS 2

"BUIYOBLL OIS [BULSIUN YIM PEZIUCIYOUAS JOU INq "JBIUS Ul peloelep SuAS °|

V900-302£L0 - sieuBis jeuioiu),
:SOJION

{ e10N) :
L] | | L@ @oN) | _ L] 1N0 8Y1SQ
{ 2VLva | 1 V1va | 3onwviooON | N vLVa | +nNviva _ lnoviva
—L 1NO ayLSd
[ 3onvHOON | 39NwHOON | ONAS | | 3onvHOON | 39NVHOON | 1NO ANVWWOO
) (1s01) :
[ eviva ] eviva | tviva | onas — POOOOXY Nviva -HOLY1 4300030
L M1 1 I LT LI LT ™
{5 e10N)
——

| | | AND = 1NO XD

(e a1oN)

(¥ &10N,

UL AR ORI L™ ORI oz
L000LOO0O1 !
m
U1 U DI EHBIOTARE I P I IOMRETEE yug s
(221S810N) 10001000 41
LTI IO TT LTI T TO I ITTTTTLITIITTITITTTTIT  v00m0 ensaan
8.9G¥F€21068.9SV€21068Y lo6gs9svECtO

9 6 95reEZl0SreEC Sy

Am7968/Am7969

46




S9E D WM 0257525 004340b 159 ENAMD)

ADVANCED MICRO DEVICES

AMD I"l

SWITCHING WAVEFORMS (Continued)

(epowy epesse) 1a-g)
Bujunl seajedel] diudXVL
spulis pwew),
VE10-302620
_ _ 1noautsa ﬁ
_ JONVHO ON _ 3ONVHO ON _ Nvlva _ 3IONVHO ON _ 3ONVHO ON _ JONVHO ON _ 1NOVLVO m
3
1noey1so
_ JONVHO Oz_ JONVHO ON _ J9NVHO ON _ JONVHO ON _ JONVHO ON _ JONVHO ON _ 50oz<s_zooﬂ
_ _ lnoaylsa h
_ JONVHO ON _ 39NVHO ON _ 1-N VLvVQ _ FONVHI ON _ JONVHO ON _ JONVHI ON 1noviva o
X
"
_ _ mnoguiss -
_ 3ONVHO ON _ 0 GNVINNOOD _ JONVHO ON _ JONVHI ON _ JONVHO ON _ JONYHO ON _ h:onizonVA
_ _ _ 2# IXVL BND
= L# IX¥VL NOI
I = 1#IXVL OND

L 7 7 1 LI L

14

9 S € 2 1
I G R G T

10001000 L1 L000CL0O001LL0O00L000 I}

I Gl R s H D S T

1000LOOO L} —ooo—ooo—_.—ooo—ooo:

I
19n1999H diudIX YL

1NOX19

Viva ZuN

vivQ WVIH3S
NIibU3s

S10070 TYNHILNI

47

Am7968/Am7969




ADVANCED MICRO DEVICES
&\ amp

S9E D WM 0257525 0043407 095 —AHDL

PHYSICAL DIMENSIONS*
PD 028

-
£
)

—
o
[
[=]

045 090 .005
065 110 MIN.
TOP VIEW -600
.625
140 | 008
225 015 015
060
120 :
760 f o
_.l "__ 74—-'
. .630 I 068420
% ‘ =06 CASFD 023
. 2/392 cde
SIDE VIEW END VIEW
CD 028
050 .100 .005
.065 BSC MIN
TOP VIEW 590
615
.008
160 012
220 i 015 Yo
) —3 .060 150
125
160 ? 10_5: /\\ ‘{MIN
.015 -700 8Z13CD 028
022 MAX 1881 cac
SIDE VIEW END VIEW

*For reference only. All dimensions measured in inches. BSC is an ANSI| standard for Basic Space Centering.
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