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Am7961

StarLAN Coded Data Transceiver

ADVANCE INFORMATION

DISTINCTIVE CHARACTERISTICS

® Single-Chip Transceiver for StarLAN Networks (pro-
posed IEEE 802.3 1BASES5)

® Direct interface to Am7990, 82586, 82588 and 68802
LAN Controllers

e Digital Receiver Noise Filter

® Manchester Encoder/Decoder may be disabied by an
external control pin (MAN)

® External pin selects two different receiver input
thresholds (£700 mV or $300 mV)

® Multipoint Extension (Daisychain) Coliision Detection
Circuit

® Transmit Slew Rate Controlled with a Single External
Resistor

® Optional Fault Detection Modes
-~ Transmit Jabber Control
— Abort On No Receive of Carrier after transmit
- Loopback Testing Capability
® Oscillator Circuit
- Can be driven by a Crystal or External Clock
~ 8-MHz Output Clock is provided to Drive LAN Control-
ler and System Clock (No LAN Controller Crystal
Required)
® Fault Detection Output to Drive LED
- Indicates that Jabber or Abort on No Receive timers
have expired

GENERAL DESCRIPTION

The Am7961 is a single-chip transceiver which meets all
physical layer requirements specified by the StarLAN
network standard (proposed |[EEE 802.3 1BASES Specifi-
cation). This +5-volt device directly interfaces to most
Local Area Network (LAN) Controllers. The StarLAN Coded
Data Transceiver (SCDT) has two major operating modes:
Manchester encoder and decoder active, or Manchester
encoder and decoder bypassed. This means the SCDT can
operate with Manchester-formatted data or as a simple
transceiver. In either mode, the transmit slew rate and
receiver presence level may be adjusted by external control
pins. The SCDT has an internal digital receive filter which

removes the need for external discrete filters. The SCDT is
guaranteed to drive StarLAN transmit voltage levels of 2 V
minimum and 3.65 V maximum into IEEE 802.3 1BASES
heavy and light loads. This allows the SCDT to drive
StarLAN hubs or operate in Multipoint Extension (daisy-
chain) mode without a StarLAN Hub.

Used with two StarLAN isolation transformers and a LAN
controller, the Am7961 is a complete solution which oper-
ates between a personal computer bus and a StarLAN
network. This network is intended for office environments
with either installed telephone wire or with user-installed
twisted pair wire.
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RELATED AMD PRODUCTS

Part No. Description
AmM7960 Coded Data Transceiver
Am7990 Locai Area Network Controller for Ethernet
Am7992B Serial Interface Adapter
AmM7996 Ethernet Transceiver
AmZ8530 Serial Communications Controller
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LOGIC SYMBOL

| Controller » RTS cotT >
Interface » TxD GRS
> ECDT S Controller
’ MAN =) interface
Options —— | PLC/B RxD }——»
—»| SLAN ™C f—on
— TIMERS PL p——>
——»| RESET CLK ——
Channet 2, 2 Channel
Interface { RxL g, Rxly Tk g, Txy } Interface
SLEW X1 Xp
2
LS002980
M ORDERING INFORMATION

Standard Products

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

. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

o

AM7961 D C B

—\-——————e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
E = Extended Commercial (-55 to +125°C)
M = Military* (-55 to +125°C)

c. PACKAGE TYPE
D = 28-Pin Ceramic DIP (CD 028)
J = 28-Pin Plastic Leaded Chip Carrier (PL 028)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am79861
StarLAN Coded Data Transceiver

Valid Combinations Valid Combinations
AM7961 'DC, DCB; DE. Valid Combinations list configurations planned to be
DMB, JC, JCB supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
*Military or Limited Military temperature range products are combinations, to check on newly released combinations, and
“NPL" (Non-Compliant Products List) or Non-MIL-STD-883C to obtain additional data on AMD's standard military grade
Compliant products only. " products.
s ;
3
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PIN DESCRIPTION

LAN Controller Signals

CDT Collision Detection (Output; Active LOW)
The polarity of this signal can be reversed if SLAN is made
LOW: SLAN is normally HIGH. This signal will go active
when any of the following conditions occur:

1) A Manchester code violation is detected on the receive
data, or End Of Message (EOM) is detected.

2) Presence Level is reset after assertion.

3) Daisychain Collision (ECDT) goes active while CRS is
asserted.

4) Abort On No Receive goes active, CRS is de-asserted,
and RTS is enabled.

5) External Collision (ECDT) goes active while CRS is
asserted.

CRS Carrier Sense (Output; Active LOW)

The polarity of this signal can be reversed if SLAN is made
LOW; SLAN is normally HIGH. This signal indicates that
valid data is being received from the differential receive
channel. CRS is qualified by two circuits: 1) Presence Level
Detect senses the receive signal for threshold voltages for
signals greater than +(700 + 100) mV if PLC/LB = 1, or
+(300 + 50) mV it PLC/TB = 0, and greater than 100-ns
duration, and 2) Preamble Search circuit must detect
preamble before CRS is asserted LOW. De-assertion of
RS indicates that IDLE has been detected, the presence
level has gone inactive for 16 TxC, or that a Manchester
coding violation has been detected.

CTS Clear To Send (Output; Active LOW)
This signal line is an output from SCDT. When the StarLAN
Controller asserts RTS and the SCDT is ready to receive
data on the transmit serial data line (TxD), the SCDT asserts
CTS.

ATS Request To Send (Input; Active LOW)
The polarity of this input can be reversed if SLAN is made
LOW: SLAN is normally HIGH. When this pin is driven active
the StarLAN Controller is ready to output data on its TxD
pin. When driven inactive, the SCDT will append IDLE to the
end of message and then disable the transmitter.

BRxC HReceive Clock (Qutput; Active LOW)
The polarity of this signal can be reversed if SLAN is made
LOW; SLAN is normally HIGH. Receive Clock is a MOS level
output voltage. AxC is used to strobe out RxD on a HIGH to
LOW clock transition if CRS = 0 (regardless of whether
MAN is tied to Vo, GND, or left open). When CRS is HIGH,
RxC is also held HIGH.

RxD Receive Serial Data (Output)
Receive data output to the StarLAN Controller. RxD has
MOS level output voltages. (See VOH spec.)

TXC Transmit Clock (Output; Active LOW)
This timing signal is the 1-MHz transmit bit rate clock. This
signal has MOS-level output voltages (see VoH spec). The
polarity of this signal can be reversed if SLAN is made LOW;
SLAN is normally HIGH.

TxD Transmit Serial Data (Input)
Transmit data input from the StarLAN Controller should be
either Manchester or NRZ coded depending on the logical
state of the MAN pin.

Option Signals

ECDT External Collision Detect (Input; Active LOW)
This input is active LOW and provides an auxiliary external
collision detect if CRS is asserted. This signal must be
present for a miminum of 15 ns. This pin has an internal pull-
up resistor.

MAN Manchester Mode (Input)

This input has three input logic levels: V¢, open circuit, and
ground. This input enables and disables the Manchester
encoder and decoder. If MAN = Vcg, the internal
Manchester encoder/decoder is enabled. If MAN = open
circuit, the Manchester encoder/decoder is enabled and the
PL output will latch to a logic O if either (Jabber or Abort On
No Receive) timer expires. If MAN = Ground, the
Manchester encoder/decoder is disabled.

PL Presence Level (Output; Active HIGH)

This signal has two modes controlled by the state of MAN.
Mode one is when MAN is at Vo or GND; in Mode one the
Presence Level signal will be logic 1 when the differential
signal on the RxLg-RxL4 pair has been accepted for
amplitude and minimum time duration. This mode supports
daisychain options. Mode two is when the MAN = open
circuit. In this mode, the PL signal will latch to logic ©
whenever the Jabber or Abart on No Receive timers expire.
This output can be used to directly drive an LED and a
series limiting resistor to Vcei-

PLC/LB  Presence Level Control/Loopback (Input)
This input has three states: Vcc, ground, and open circuit.
When this input is tied to Vcc, the presence level is set to
+(700+100) mV and the differential receiver complies with
the StarLAN |EEE 802.3 1BASES5 specifications. When this
input is open circuit, the presence level is decreased to
+(300+50) mV, which extends dynamic transmission range
in low-noise applications. When PLC/LB is tied to ground
(GND), loopback is active and the SCDT will process TxD
and then loop the data back as if it were received data. Then
the chip outputs RxD with the following support signals:
RxC, CDT and CRS.

SLAN Control Circuit Option Pin (Input; Active
HIGH)
This input, when tied HIGH or left open, will maintain the
active states as defined in the Functional Pin Description.
When this signal is tied LOW the foliowing signal active
states are inverted: RTS, TxC, CRS, TDT and RxC.This pin
has an internal pull-up resistor.

TIMERS Timers (Input; Active HIGH)

This input, when driven to a logic 1, will enable both the
Jabber timer and the Abort On No Receive timer. The
Jabber timer limits the maximum transmitted data message
to 16 ms which is longer than the maximum StarL AN packet
size. If this value is exceeded, then the SCDT transmitter is
three-stated until RTS goes inactive and then returns to an
active logic level. The Abort On No Receive timer ensures
that the SCDT is connected to the network. When the SCDT
transmits a packet, differential receive channel data must be
detected within 384 us or the transmitter circuit is disabled.
When TIMERS is a logic 0, both timers are disabled and
therefore the differential transmitter will be active when CTS
is active. This pin has an internal pull-up resistor.
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System Signals

CLK Clock (Output)
This clock output is 8 MHz which is synchronous with the
16-MHz internal clock oscillator circuit. This signal has MOS
output voltage levels and can be used to drive the StarLAN
Controller system clock.

RESET Reset (Input; Active HIGH)
RESET is active HIGH and can be used asynchronously. It
resets all internal flip-flops and three-states TxLg and TxL4.
TxC and CLK outputs continue to operate when RESET is
active.

SLEW Slew Rate Control {Input/Output)
This pin is used to control the transmit slew rate with an
external resistor to ground. External slew rate resistor of 2K
will cause the rise and fail times to be approximately equal
to 100 ns from zero crossing to +2.0 volts.

X4, X2  Crystal Oscillator Connections (Input/Output)
X1 and X are connections for an external crystal. Xy may
be driven by a MOS or TTL level clock, but Xp must be left
open in this mode.

StarLAN Network Signals

RxLg, RxL1 Receive Data (Inputs)
RxLg and RxLy form a differential receive data input pair.

FUNCTIONAL DESCRIPTION

The Am7961 StarLAN Coded Data Transceiver (SCDT) is a
single-chip transceiver for StarLAN (proposed IEEE 802.3
1BASE5 Specification). This chip links LAN controllers to
StarLAN and provides advanced networking features while
reducing the cost of interfacing Data Terminal Equipment
(DTE) to StarLAN. This chip integrates the following functions:
differential transmitter, differential receiver, Manchester en-
coder, Manchester decoder, digital noise filter, watchdog timer
(jabber), diagnostic features (abort on no receive and loop-
back), presence level detection circuit (squelch), crystal oscit-
lator, and daisychain collision detection. it allows the designer
to build a two-chip solution for StarLAN by using existing LAN
controllers (e.g., 82586), SCDT, a 16-MHz crystal, and two
StarLAN isotation transformers. The SCDT replaces more than
10 discrete parts, reduces printed-circuit board area, and
includes advanced StarlLAN networking features.

Transmitter

The SCDT biock diagram is shown on page 1. The Transmit
Control circuit receives Request-To-Send (RTS) and responds
by sending back Clear-To-Send (CTS). The Transmit Enable
Control activates the differential transmit circuit. If the LAN
controller outputs Non-Return to Zero (NRZ) data, then the
option pin (MAN) should be held HIGH. This places the
internal Manchester encoder into the signal path. When the
LAN controller outputs Manchester encoded data, then the
MAN pin should be held LOW. This disables the internal
Manchester encoder output and allows TxD to drive the
transmit circuit. In either mode, the SCDT differential transmit-
ter directly drives the primary of the StarLAN isolation trans-
former. The transmit circuit matches the rise and fall times to
minimize transmitter jitter. An external resistor connected to
the transmit slew rate control pin adjusts the rise and fail times
of the differential line driver to minimize higher-order harmon-
ics, thus reducing EMI and RFI.

The transmitter circuit has two optional timers: Jabber, and
Abort On No Receive (AONR). Both of these timers are
enabled if the option pin (TIMERS) is HIGH. During normal
operation these two timers will not expire. If a LAN controller

TxkLg, TxLq1 Transmit Data (Outputs)
TxLg and TxLy form a differential transmit data pair. (The
external resistor connected to the SLEW pin controls the
slew rate).

Power Supply Pins

GND4y Ground
This pin is power-supply return for TTL and the differential
transmit circuit.

GND2 Ground
This pin is power-supply return for the internal logic circuits.

Vgoc1 Power Supply
This pin is nominally 5.0 Volts and powers the TTL circuitry.

Vccz Power Supply
This pin is nominally 5.0 Volts and powers the internal logic
circuitry.

Vecr Transmit Power Supply
The differential transmitter circuit has a separate +5-volt
power supply pin. This pin also controls Test Mode; if Voo
is tied to O volts while Vgt and Voo are connected to 5V,
the TxC output will stay in a logic-1 state (assuming SLAN is
HIGH). In addition, if RTS is LOW and TIMER is HIGH, the
Abort On No Receive and Jabber counters will run at a rate
16 times faster than normal (i.e., Abort will time outin 24 us
and Jabber at 1 ms).

tries to send a message much longer than the maximum
StarLAN packet length, the Jabber timer will disable the
differential transmitter until the RTS signal has gone inactive
(HIGH). This ensures that one DTE station cannot lock up the
whole StarLAN network and isolates the failure to the trans-
mitting DTE. This ability gives greater network efficiency, by
detecting and isolating the faulty DTE at the SCDT instead of
at the StarLAN hub. The Abort On No Receive (AONR) timer,
if enabled, monitors whether Carrier Sense (CRS) goes active
after each transmission. Failure to go active within 384 us
indicates a fault in one of the following: SCDT transmitter,
SCDT receiver, twisted pair wiring, connectars, hub receiver,
or hub transmitter. If this condition exists, the differential
output driver is disabled which prevents the DTE from random-
ly transmitting onto a busy network, thereby improving network
efficiency. If either timer expires, the chip is capable of directly
driving the PL output pin to an LED indicator. This indicator is
helpful for user installation and diagnostic testing.

Receiver

The input pins of the differential receiver circuit are driven by a
StarLAN isolation transformer. To be accepted, the received
data must be qualified by the two following conditions: the
protection time has expired, and both the positive and
negative Presence Level Detectors have been asserted.
Protection time is the minimum time from the end of the last
message to the time the next message can be received. This
parameter is not to be confused with the interframe gap which
is also defined by the StarLAN specification.

The Am7961 supports three levels of signal qualification. First,
the Presence Level Control option pin (PLC/LB) sets the
signal threshold qualification level at the receiver input to a
nominal +700 mV or +300 mV. The higher value supports the
proposed |EEE 802.3 1BASES5 StarLAN specification for
signals on twisted pairs in bundied telephone cables. The
lower value supports networks which use user-installed wiring
which has comparatively greater noise margins and which
permits extended communication distances. The receive dif-
ferential signal must be above the positive presence level for a
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minimum of 100 ns and then go below the negative presence
level for a minimum of 100 ns to qualify for reception. The
Presence Level Detector, when enabled, allows data 1o pass
through the Digital Noise Filter.

Second, the output of the Digital Noise Fiiter drives the
Preamble Search, Manchester Decoder and the Receiver
Control. When Manchester mode is disabled {(MAN = 0), the
data flows directly from the digital noise filter to the Receiver
Control and out to the Receive Data pin (RxD). When
Manchester mode is enabled (MAN = 1), the Preamble Search
and Manchester decoder paths are active. First, the Preamble
Search circuit has to detect 500-KHz StarLAN preamble, at
the completion of which data is synchronized and decoding
commences. The Manchester decoder separates data into
NRZ received data (RxD) and received clock (RxC). This
Manchester decoder has a digital phase-locked-loop which
operates at sixteen times the received data rate and iengthens
or shortens its cycle to track the incoming data. This decoder
can successfully track the received Manchester data with
enhanced jitter performance.

Finally, the Manchester Decoder examines the data stream for
Manchester coding violations and reports their presence to
the LAN controlier through the Collision Detect (CDT) pin. At
the end of message, the Manchester decoder detects the start
of the IDLE condition, which is the time when the transmitter
output is driven HIGH for 2us to 3us (End of Message) and
then released to a three-state condition. When IDLE goes
active, the protection timer is started which inhibits the
Presence Level Detector during the end-of-message tran-
sients.

The Receiver Control circuit interfaces the SCDT to its
controlier. LAN controllers fall into two main categories which

support either active-LOW signals or active-HIGH signals. The
option pin (SLAN) in the Control circuit of the SCDT is used to
select appropriate signal polarity of CTS, TxC, CRS, CDT and
BxC. Two other input pins to the Control circuit are used in the
following way: the Manchester Mode Pin (MAN) controls
whether the encoder and decoder are active; Presence Level
and Loopback (PLC/LB) cantrols whether the presence level
is +700 mV or +300 mV, or if loopback mode is provided as a
diagnastic tool. Loopback Mode allows the LAN controlier to
send transmit data (TxD) to the SCDT, which then processes
the data and loops it back to the LAN controller as received
data (RxD). The loopback point is just prior to the differential
transmitter and after the differential receiver circuits, which are
disabled in this mode. This test can be performed with
Manchester mode enabled or disabled.

Oscillator

The Oscillator Gircuit can either be driven with an external 16-
MHz source or a 16-MHz crystal can be connected between
pins X1 and Xp. The SCDT divides the 16-MHz signal and
outputs an 8-MHz clock which can directly drive the system
clock of some LAN Controllers. This eliminates the need to
have separate crystals for the LAN controiler and the SCDT.

Multipoint Extension Option

The SCDT supports the daisychain option, presently one of
the Multipoint Extension Options (MPE) being considered by
the IEEE 802.3 1BASES5 committee. The SCDT detects a
collision at the transmitter circuit output and asserts the
collision detection line (CDT) when a collision occurs. This
allows DTEs to be connected together without the use of a
StarLAN hub.

LAN CONTROLLER
82586
RS 28
CTs 2
< 26
<« DATABUS ] TxD L
CTS 31
¢ ADR.BUS RxD 25
BxC
¢ CONT. BUS ToTHY
cLk &
RESET

SCoT
AM7961 8-PIN
R ISOLATION PHONE
SLEW |2—Am—1, TRANSFORMERS JACK
25
TxLp 26 N
TxLy
Rxtgy [} 1 [:I:]
RxLq |5 2 Ry
)(\1 9 1 —

—» +5V

RESET

Ca

—» GND

LD0O01360

Figure 1. SCDT and the 82586 (SCDT Internal Manchester Encoder and Decoder Active)
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Figure 2. SCDT and the 82588 (SCDT Internal Manchester Encoder and Decoder Active)
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Figure 3. SCDT and the 82588 (82588 Internal Manchester Encoder and Decoder Active)
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Figure 4. SCDT and the Am7990 (SCDT Internal Manchester Encpder and Decoder Active)
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Figure 5. SCDT and the 68802 (SCDT

Internal Manchester Encoder and Decoder Active)
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ABSOLUTE MAXIMUM RATINGS

OPERATING RANGES

Storage Temperature ............................ -65 to +150°C Commercial (C) Devices
Temperature Under Bias ....................... -55 to +125°C Temperature (TA)...c.coovvveieiiiiniiiniianinn.. 0 to +70°C
Supply Voltage Above Ground Potential.-0.5 V to +7.0 V Supply Voltage (Vco) ....+45 V to +55 V
Receiver Common Mode Voltage ........ -10.0 Vto +6.0 V . ) L .
Transmitter Common Mode Voltage ...... -05 Vto +55 V zﬁi;/a;;;gm;agf?:ecﬁ;ﬂ;je tgoseafamf;:egetween which the
DC Output Current guaran ’
into Outputs (Logic Outputs)............................ 30 mA -
DC Input Voltage (Logic Inputs)........... -05 Vito +55V S »/
DC Input Current (Logic Inputs) ....... -30 mA to +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 ratings for extended periods may affect device
reliability.
DC CHARACTERISTICS over operating ranges unless otherwise specified
Parameter
Symbol Parameter Description Test Conditions Min. Max. Units
Output HIGH Voltage loH=-1 mA 2.4
VoH Notes 1 & 2 v
(Notes ) loH=-0.4 m 3.9
Output LOW Voltage - .
Vou (Notes 1 & 2) loL=+8 mA N v
(Note 3) 2.0
ViH Input HIGH Voltage (TTL) v
{Note 5) Voo - 0.1
(Note 3)
ViL input LOW Voltage (TTL) - Vv
VT
v Differential Transmit Output Voltage Vv
T .
Matching of Differential
VTo (Note 4) . +75 mv
losc i -300 mA
! . ~100 +100
OX Vox=Vgcc +2 #A
VTH COftset ge 0<Vcm<+5 -100 +100 mV
RR Input Resistance 13.5 KQ
TTL/MO tput Short-Circuit Current _
Isc (Note 6) Vee = Max. -40 -240 mA
) PLC/LB = Voo or GND 600 800
Rpv Receiver Positive Presence Voltage Level — mv
PLC/LB Open 250 350
) PLC/LB = Vg or GND -600 -800
RNy Receiver Negative Presence Voltage Level — mV
PLC/LB Open -250 -350
Tem Transmit Common Mode Output Voltage 200 mv
Voo = 5.5 V, Transmit Outputs Open Circuit
lcc (Unloaded) 192 mA
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ﬁnput Capacitance*
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Parameter
Symbol Parameter Description Test Conditions Typ. Units
Cr Differential Receiver Input Capacitance — 4
- - RTS =Vce pF
Ct Differential Transmit Voltage Capacitance 6
* Parameters are not Tested
Notes: 1. TTL output signals CTS, CDT, CRS.
2. MOS output signals TxC, RxC, RxD, GLK.
3. TTL inputs TxD, RTS, ECDT.
4. V1 and VT are the differential output signals TxLo - TxL1 depending upon signal polarity.
5. Three-level input signals: MAN and PLC/LB.
6. No more than one TTL or MOS output may be shorted at a time, and short-circuit duration shall not exceed 1 second.
SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified
Transmit Specifications
Parameter Parameter
No. Symbol Descriptions (Note 5) Min. Nom. | Max. Unit
Transmit (Beginning of Packet) (Refer to Timing Diagrams 1A & 1B)
1 tpw CLK HIGH Time (Notes 1 & 6) 57 62.5 68 ns
2 tpw CLK LOW Time (Notes 1 & 6) 57 62.5 68 ns
3 te CLK Fall Time (Notes 1 & 3) 10 ns
4 trR CLK Rise Time (Notes 1 & 3) 10 ns
5 tpp CLK LOW to TxC LOW (Notes 1 & 6) 15 ns
6 tpw TxC HIGH Time (Notes 1 & 6) 485 500 515 ns
7 tpw TxC LOW Time (Notes 1 & 6) 485 500 515 ns
8 tR TxC Rise Time (Notes 1 & 3) 10 ns
9 te TxC Fali Time (Notes 1 &.3) 10 ns
10 ts TS LOW to TXC HIGHE (NI 700 ns
11 X1 Input Period 416 MHZ @ 62.5 62.5 ns
12 ' o 50 ns
13 it Period) 2200 ns
14 ve (Notes 1, 2, & 7) 2200 2300 2570 ns
15A “HIGH (MAN=1) (Notes 1 & 6) 50 ns
158 tH |GH to TxD Valid (MAN = 1) (Notes 1 & 6) 50 ns
16 tpp TXC HIGH to TxLg_1 Transition (MAN =0) (Notes 6 & 7) 750 ns
17A ts TxD Valid to CLK LOW (Edge 2) (MAN =0) (Notes 1 & 6) 50 ns
178 tH CLK LOW (Edge 2) to TxD Valid (MAN = D) (Notes 1 & 6) 50 ns
19 tR TxLg - TxLy Rise Time (Notes 2 & 8) 100 ns
20 tF TxLg-TxLy Fall Time (Notes 2 & 8) 100 ns
Transmit (End of Packet) (Refer to Timing Diagram 2)
21 tpp BTS HIGH to CTS HIGH (Notes 1 & 6) 50 ns
23 tH2, tL2 TxC HIGH to TxLg, TxLq Three-State (Notes 1, 2,6 &9) 2800 ns
26 ts BTS HIGH to TxC HIGH (Notes 1 & 6) 300 500 700 ns
10




SWITCHING CHARACTERISTICS (Cont'd.)
Transmit and Receiver Specifications

Protection Time

Parameter Parameter
No. Symbol Description Min. Nom. Max. Units
Receiver (Beginning of Packet) (Refer to Timing Diagram 3)
RxLo—RxL1 to CRS LOW
30 tPD (Notes 1, 6, & 7) 1250 ns
31 tpp CRS LOW to RxC LOW (Notes 1 & 6) ns
Receiver (Middle of Packet) (Refer to Timing Diagram 4) \
34 tp RxC Period (Notes 1 & 6) 1080 ns
35 tR RxC Rise Time (Notes 1 & 3) 10 ns
38 tr RxC Fall Time (Notes 1 & 3) 10 ns
37 tpw RxC LOW Time (Notes 1 & 6) 580 ns
38 tpw RxC HIGH Time (Notes 1 & 6) 580 ns
RxD Valid Before RxC LOW
39 's (Notes 1 & 6) 300 ns
RxD Valid After RxC LOW
40 tH (Notes 1 & 6) 690 ns
41 tr RxD Rise Time (Notes 1 & 3) 10 ns
42 te RxD Fali Time {Notes 1 & 3) 10 ns
Receiver (End of Packet) (Refer to Timing Diagram 5)
RxC HIGH to CRS HIGH
51 teD (Notes 1 & 6) w 100 405 ns
CRS HIGH to AxC HIG
52 tpD (Notes 1 & 6) 100 600 ns
RxLo - RxL1 Three-Staté to
60 TRS HIGH (Notes'1, 6, & 10) 380 ns
61 tpD TDT LOW to CAB.HIGH (Notes 1 & 6) 940 ns
RxD LOW to CRS HIGH
62 tPO (Notes 1 & 6) 160 ns
63 tpD RxC_HIGH to CDT LOW (Notes 1 & 6) 470 520 850 ns
Receiver (End of Packet) (Refer; Thming Diagram 6)
CTHS HIGH to Receiver Active
65 tp [+for Next Packet Reception 20 TxC
" (Protection Time) (Notes 1 & 6)
Loopback Test (Refer ta Timing Diagram 7)
©RS HIGH to CDT LOW _—
70 o (Notes 1 & ©) 7 ™G
CRS HIGH to CDT HIGH JE—
7 (Notes 1 & 6) 14 ™
72 CRS HIGH to End of 20 =
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SWITCHING CHARACTERISTICS (Cont'd.)
Miscellaneous Timing Specifications

Parameter Parameter
No. Symbol Description Min. Nom. Max. Units
75 SR Transmit Slew Rate (Note 11) +20 mv/ns
76 TJT Transmit Jitter Tolerance +10 ns
77 TID Transmit IDLE HIGH Time 1.9 3 us
78 RJT Receiver Jitter Tolerance ns
79 RID Receiver IDLE Detect HS
80 RTP ns
81 ns
82 e S
; ee” Timing Diagram 8)
84 Abort On No Receive Counter 384 Hs
85 Jr Jabber Timer 16 ms
CF Crystal Frequency (Note 12) 16 MHz
86 tpw Master Reset Pulse Width 3 us
Notes: 1. See Test Circuit for TTL and MOS Output Drivers (See Switching Test Circuit).
2. Differential Heavy Load Specification IEEE 802.3 1BASES.
3. Rise and Fall Times measured fram 0.6 V to 3.6 V (TxC, AxC, RxD, and CLK).
4. Rise and Fall Times measured from 0.8 V to 2.0 V (CTS, CDT, CRS, and PL).
5. SLAN pin equals Vg or open circuit for all measurements.
6. Times for all single-ended signals are measured at 1.5-volt points.
7. Times for all differential signals are measured at 50% points.
8. Transition time to be measured from 0 to 2 volts differential.
9. Three-state level of TxLp-TxLq at start of IDLE is defined as 1.1 volt differential.
10. Three-state level of RxLo-RxLy at start of IDLE is defined as 300 mV differential.
11. With Heavy Load = 180 £ in paraliel with series circuit (0.022 uF and 150 £2).
12. The frequency tolerance will be within +0.01% if a Crystek series resonant crystal, Part Number CY16B with variable load capacitor,

or with Crystek MF10 +0.005% with two-load capaciters (capacitor values to be determined) or equivalent is connected to pins X1
and Xp. With this connection, the Am7961 shall be capable of obtaining a tolerance of TxC period of 1 MHz +0.1%.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




TO
OUTPUT
DRIVER
(UNIT
UNDER
TEST)

Notes: 1. All diodes are 1N914.
2. All resistors are 0.25 W.
3. Table of Resistor Values:

SWITCHING TEST CIRCUIT

AAA
VVv

Outputs

Rq ()

R2 ()

MOS

10 K

450

TTL

24 K

620

VCC =+50V

TC004070
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T SWITCHING WAVEFORMS

Key to Switching Waveforms

WAVEFORM INPUTS OUTPUTS

MUST BE WILL BE
STEADY STEADY

WILL BE
CHANGING
FROMH TO L

MAY CHANGE
FROMHTOL

WILL BE
CHANGING
FROML TOH

MAY CHANGE
FROML TOH

DON'T CARE: CHANGING.
ANY CHANGE STATE
PERMITTED UNKNOWN

CENTER
LINE 1S HIGH
IMPEDANCE
“OFF" STATE

KS000010

o TR I L ST U U S U U UUU UL

@%%— —i—®

WF024180

Diagram 1A. Transmit (Beginning of Packet)

_— Uﬂfmmmm_mmmmmmmm

od ol Afo |

TxC 1Mz

NRZ
XD yajar

WF024190

Diagram 1B. Transmit (Beginning of Packet)
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SWITCHING WAVEFORMS (Cont'd)

Diagram 2. Transmit (End of Packet)

R A U AR U A U B S A W A
ATS ___/
CTS
TxD x /
™o ... e STARTOFIDLE
® THREE-STATE—

WF023920

PREAMBLE BITS

o X X C X X XX

D G S G S G G

coT Togic AIGH

WF024200

Diagram 3. Receiver (Beginning of Packet)
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F SWITCHING WAVEFORMS (Cont'd.)

iF BIT CELL N
3 v]

RxLg.q X A I x
BCC BCB BCC BCB BCC
(Bit Cell Boundary) {Bit Cell Center)

CRS

Logic LOW S

A
RxC ﬂ
- ke
RxD X I £
@ e
€T Logic HIGH
WF023940

Diagram 4. Receiver (Middle of Packet)

— [P

RXL0_1 [ \i /
e START OF PROTECTION TIME
CRS _

=
— @
RxD __/ \

& ./

WF023951

Notes: 1. RxC remains until end of protection time (see Diagram 6).

Diagram 5. Receiver (End of Packet)
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SWITCHING WAVEFORMS (Cont'd.)

START OF IDLE

Foto-t. AN
le

1
RS /
F—PHOTECTION TIME —»

A
JER

coT “

RxC

O

R

x
o

‘WF023960

Notes: 1. CDT responses to IDLE detection.
2. Receiver circuit enabled for next packet reception.

Diagram 6. Receiver (Start of IDLE)

s | |

crs | J

RxC L A
— @

crs P
0!

oot i L
b—e—r

Diagram 7. Loopback Test
(PLC/LB =0)
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ADVANCED MICRO DEVICES
U.S. SALES OFFICES

MASSACHUSETTS .................o0 (617) 273-3970
MINNESOTA ... i (612) 938-0001
MISSOURI ... ... ... (314) 275-4415
NEW JERSEY .. ..ooiiiiiieieeiaenns (201) 299-0002
NEW YORK,

Liverpool ............. ... .. (315) 457-5400

Poughkeepsie (914) 471-8180

Woodbury . ... (516) 364-8020
NORTH CAROLINA ... ................ (919) 847-8471
OREGON ... .. i (503) 245-0080
OHIO ... . (614) 891-6455
PENNSYLVANIA,

ASMOWN .. s (215) 398-8006

Willow Grove . ...... ... ... (215) 657-3101
TEXAS,

Austin ... (512) 346-7830

Dallas ..o {214) 934-9099

Houston ... ... ..ooiii i, (713) 785-9001
WASHINGTON ... . ... ... {206) 455-3600
WISCONSIN ... .. (414) 782-7748

INTERNATIONAL SALES OFFICES

ALABAMA ... ... ... (205) 882-9122
ARIZONA,
BMPE .« oot (602) 242-4400
CALIFORNIA,
Culver City ............oiiiiiinn (213) 645-1524
Newport Beach ....................... (714) 752-6262
San Diego ...... i (619) 560-7030
Sunnyvale ... ... (408) 720-8811
Woodland Hills ........................ (818) 992-4155
COLORADO ........ ... (303) 741-2900
CONNECTICUT ... .. ... (203) 264-7800
FLORIDA,
Clearwater .............ccuiioeeeaennn (813) 530-9971
Ft Lauderdale (305) 484-8600
Melbourne . ....... (305) 729-0496
Orlando .......... (305) 859-0831
GEORGIA ... .. (404) 449-7920
iLLINOIS .... .. (312) 773-4422
INDIANA ... s (317) 244-7207
KANSAS .. .. (813) 451-3115
MARYLAND ... ..oviiiiiiiie e (301) 796-9310
BELGIUM,
Bruxelles ............ ... TEL: . (02) 771 99 93

ITALY, Milano (02) 3390541

(02) 3498000
315286

FAX: .. (02) 762-3716  TLXr ...
TLX: oo 61028 JAPAN,

CANADA, Ontario, Tokyo ... TEL: .. (03) 345-8241
Kanata ..........coccoiieiiioen TEL: . (613) 592-0090 FAX: ..o 3425196
Willowdale ..................... TEL: . (416) 224-5193 TLX: ... J24064AMDTKOJ

FAX: . (416) 224-0056 08aKa ...oiiia s TEL: .......... 06-243-3250

FRANCE, FAX: .......... 06-243-3253

Paris .......oiiiiiii TEL: (01) 45600055 KOREA, Seoul ............ TEL: ......... 82-733-1021/7
FAX: (01)46 862185 FAX: .......... 82-733-1028
TLX: ..., 202053F TLX: oo K22652

GERMANY, LATIN AMERICA,

Hannoverarea ................. TEL: .. (05143) 50 55 Ft. Lauderdale ........... TEL: ........ (305) 484-8600
FAX: .. (05143) 55 53 FAX: ........ (305) 4B5-9736
TLX: ... 925287 TLX: .. 5109554261 AMDFTL

Minchen ...................... TEL: .. (089) 41 14-0 SWEDEN, Stockholm ...... TEL: ........ (08) 733 03 50
FAX: ... (089) 406490 FAX: ........ (08) 733 22 85
TLX: ........ 523883 TLX: 11602

Stuttgart ... TEL: . (0711) 6233.77 UNITED KINGDOM,
FAX: .. (0711) 625187 « * . - Manchesterarea ......... TEL: (0925) 828008
TLX: oo 721882 ° FAX: .. (0925) 827693

HONG KONG, - LXK 628524

Kowloon ............cooivioonn. TEL: ...... 3-695377 London area ............ TEL: ........ (04862) 22121
FAX: ....... 1234276 FAX: ........ (04862) 22179
TLX: - 50426 TLX: oo 859103
\ S . .
NORTH AMERICAN REPRESENTATIVES

CALIFORNIA NEW MEXICO

PINC ... i . OEM (408) 988-3400 TFTHORSON DESERT STATES .......... (505) 293-8555
- " DISTI (408) 496-6868 NEW YORK

IDAHO . . . . NYCOM,INC ... ...t (315) 437-8343
INTERMOUNTAIN TECH MKGT ........ (208) 888-6071 OHIO ..

INDIANA .+ [payton
SAI MARKETING CORP ............... (317) 241-9276'+ « } r, DOLFUSS ROOT &CO ............... (513) 433-6776

IOWA S . ‘Strongsville -

LORENZ SALES . .............ccveinns (319) 377-4666 DOLFUSS ROOT & CO ............ ... (216) 238-0300

MICHIGAN PENNSYLVANIA
SAI MARKETING CORP ............... (313) 750-1922 DOLFUSS ROOT & CO ........... ... (412) 221-4420

NEBRASKA

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

UTAH
RZ MARKETING (801) 595-0631

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 specific testing details, contact your local AMD sales representative. The company
assumes no responsibility for the use of any circuits described herein.

‘ ADVANCED MICRO DEVICES 901 Thompson P1., P.O. Box 3453, Sunnyvale, CA 94088, USA
‘ TEL: (408) 732-2400 ® TWX: 910-339-9280 ® TELEX: 34-6306 ® TOLL FREE: (B0O) 538-8450

@ 1987 Advanced Micro Devices, Inc.
Printed in U.S.A. AIS-WCP-20M-3/87-0
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