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ETHERNET ENCODER/DECODER

The Fujitsu MB 502A is an Ethernet* Encoder/Decoder designed
to meet all the requirements of the Ethernet Blue Book specifica-
tion and fabricated with high-speed ECL and Schottky TTL tech-
nology.

The encoder converts serial binary data into complementary
Manchester code. The decoder converts Manchester code into
binary data and synchronous clock signals. The decoding method is
a digital phase locked loop with dual bandwidth which allows both
fast lock-on and a small amount of jitter. Typical acquisition is
eight bits or better. A key feature of the decoder design is its
capability to recover distorted input signals. The MB 502A is
packaged in a 24-pin ceramic standard DIP.

FEATURES
CERAMIC PACKAGE
- DIP-24C-C01

® Full Ethernet compatibility

® Manchester encode and decode

® [ evel conversion: transceiver level to/from TTL level

. . PIN ASSIGNMENT

® Carrier detection

® | arge distortion recovery: ¥20 ns

e Dual bandwidth phase locked loop: allows f = T =

ual bandwidth phase locked loop: allows fast acquisition ¢ 23[JcoL-

® | oopback “CONFIDENCE" test feature nc[]3 2[JcoL+

® Built-in clock generator osc.out[]4 21 JTXDATA-

® Small external parts count: all passive external components osc.IN[]5 20 JTXDATA+

® High-speed ECL and Schottky TTL technology OSCREF[]6 19 1RXDATA-

e Sindle bowe lv: 45V RESETL |7 18] JRXDATA+

Ingle power supply: Ten[] s 17[JDCTINK

® | ow power dissipation: 750mW typ. TxD[ ]9 16[]LBC

® 24-pin standard Dual In-line Ceramic Package Tckn[]10 15[ ]xcD
RXD[] 11 14[]xcoL
GND[]12 13[JRCKN

*Ethernet is a-trade mark of Xerox Corp. U.S.A.
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PIN ASSIGNMENT TABLE
Group Pin Number Symbol Pin Name /0 Level Function
Power 12 GND Power | Ground
Group 24 Vee supply | +5V DC power supply
18 RXDATA+ Receive I ECL Interfacing to receive pair
19 RXDATA- data pair | differential of the transceiver cable.
Cable 20 TXDATA+ Transmit 0 ECL Interfacing to transmit pair
Group 21 TXDATA- data pair (0] differential of the transceiver cable.
22 CoL+ Collision | ECL Interfacing to collision
23 coL- presence pair | | | differential | Presence pair of the
transceiver cable.
Transmit Input for encoding and
8 TEN encode enable : TTL TXDATA® enable.
T it Input for transmit data to
9 TXD ”’!”IS’;" I TTL be encoded onto the
serial data Ethernet coax.
Transmit Stable T0MHz clock output
10 TCKN data clock o L for transmit bit stream.
Receive Output of received and
" RXD serial data 0 TTL decoded bit stream.
EDLC
Group Receive
13 RCKN data clock (0] TTL Clock output to strobe RXD.
Collision Duplication of the collision
14 XcoL presence 0 TTL presence pair (COLz).
Receive Carrier detect function of
15 Xco carrier detect 0 TTL the decoder.
Input to command the
16 LBC Loopback i TTL MBS502A to operate in
loopback mode.
. 4 0OSC. OUT . (6] Pins for direct connection
OsGClIIator 5 OSC. IN Ois:sﬂlator | ECL of discrete oscillator com-
roup 6 OSC. REF P 0 ponents.
1 RC Capacitor - ECL Pins for direct connection
2 C pins — - of a capacitor.
Non-connection Output pin for PLL
3 NC (PLL test) o ECL testing purpose only.
Input pin to initialize
Others 7 RESET FF test | TTL flip-flops for testing purpose
only.
DC/AC
coupling Input to select DC/AC
17 DCLINK select for | TTL coupling of transceiver cable
transceiver pairs.
pairs
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FUNCTIONAL DESCRIPTION

The MB 502A has five major functions; encode, decode,
collision, master clock generation and loopback.

ENCODE

The encoder section of the MB 502A is a simple circuit
which performs an appropriate exclusive-OR between the
transmit clock and transmit data using latches to reduce the
skew of TXDATA® outputs. The encoder sends the transmit
clock (TCKN) to the Data Link controlier. Then an encode
enable signal {TEN) and data (TXD) are returned from the
Data Link controller.

DECODE

The decoder performs three functions. First, it decodes
data using the differential receive inputs (RXDATA+ and
RXDATA-) of the transceiver cable. Next is the carrier
detect function. The carrier is derived from the receive inputs
and passed to the Data Link controller from the XCD out-
put. The last function is the stripping of the first several bits
(eight bits maximum) of the packet. This is not a part of the
Ethernet Physical Layer specification. The receive clock
(RCKN) is actually inhibited for 6 or 7 clock cycles to allow
the PLL (phase locked loop) to gain acquisition. This func-
tion was designed into the Encoder/Decoder because the
EDLC (Ethernet Data Link Controller, MB 8795B) is a byte
oriented device, and the function is more appropriately

SIGNAL PIN DESCRIPTION
CABLE GROUP

RXDATA® (receive serial data pair, inputs)
These are the inputs to the decoder. They receive
Manchester coded signals which the transceiver en-
counters on the Ethernet coax.
The input circuit is a differential receiver and can
receive voltages of 0 to V. The differential receiver
has two operation modes; DC coupled operation and
AC coupled operation, which are selected by DCLINK
input.
In DC coupled operation (DCLINK is low), the differ-
ential threshold is typically OV. The differential input
voltage of more than 0.2V is regarded as high level
and the differential input voltage of less than -0.2V
is regarded as low level.
in AC coupled operation (DCLINK is high), the dif-
ferential threshold is typically -0.2V. A differential
input voltage of more than -0.05V is regarded as high
level and a differential input voltage of less than -0.4V
is regarded as low level.
The receiver circuit is designed to supply a high level to
the decoder when RXDATA+ and RXDATA- are not
receiving data but are just shortcircuited through a
transformer coil or left unconnected. However, when
RXDATA® are receiving data, the differential thresh-
old is typically OV to minimize receiving distortion.

TXDATA® (transmit data pair, outputs)
These are the outputs of the encoder. They transmit
Manchester coded signals to the transceiver.
The driver output circuit is an emitter-follower and
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provided in the Encoder/Decoder which is bit oriented.

The decoder PLL has excellent distortion handling capability.
It is designed to recover * 20ns exercised.

COLLISION

The collision detect inputs (COL+ and COL-) are simply
converted to a TTL level signal (XCOL). The latching and
timing functions for this signal are provided in the EDLC
(MB 8795B).

MASTER CLOCK GENERATION

The oscillator generates and supplies a T00MHz master clock
signal to the encoder and decoder.

Discrete oscillator components such as a crystal may be
directly connected to the provided oscillator pins.

The oscillation frequency must be T00MHz with a tolerance
of less than *0.01% to meet the Ethernet specification
because one tenth of the oscillation frequency is the transmit
bit rate.

LOOPBACK

A loopback input is provided to allow all encoding and
decoding functions to be exercised without using the trans-
ceiver cable. During loopback operation, the encoded data is
routed internally to the decoder, the transmit outputs are
idle, and the receive and collision inputs are ignored.

requires a pull-down resistor (27082 typ.). It can drive
a transceiver cable differential impedance of 782.

The differential transmitter outputs (TXDATA+ and
TXDATA-) also have the ability to emulate a trans-
former drive. This is actually implemented to reduce
the current involved in a transformer termination of
the transmit outputs in the transceiver which has a
DC resistance of zero ohms. After the encoding func-
tion stops, the transmitter outputs gradually return to
a 0V differential between the two output wires. The
returning time is determined by an external capacitor
connected between the RC and C pins.

COL* (collision presence pair, inputs)
This pair of signals indicates the presence of a collision
generated by the transceiver.
The input circuit is a differential receiver and can
receive voltages of OV to V¢ . The differential receiver
has two operation modes; DC coupled operation and
AC coupled operation, which are selected by DCLINK
input.
In DC coupled operation (DCLINK is low), the differ-
ential threshold is typically OV. A differential input
voltage of more than 0.2V is regarded as high level
and a differential input voltage of less than -0.2V is
regarded as low level.
In AC coupled operation (DCLINK is high), the dif-
ferential threshold is typically -0.2V. A differential
input voltage of more than -0.05V is regarded as high
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level and a differential input voltage of less than -0.4V LBC (loopback command, input)

is regarded as low level.

The receiver circuit is designed to supply a high level to
the level converter when COL+ and COL- are not
receiving data but are just short-circuited through a
transformer coil or left unconnected.

Unlike RXDATAZ, the differential threshold is set to
-0.2V even when COL* are receiving data.

EDLC GROUP

TEN (transmit encode enable, input)
This is an input to the on-chip Manchester encoder and
enables TXDATA pair. Input high enables TXDATA
pair; input low makes TXDATA pair idle (high).

TXD (transmit serial data, input)
This is an input to the onchip Manchester encoder and
provides data to be encoded.
Serial binary data must be supplied to this input
synchronously with the falling edge of TCKN (transmit
data clock).
This input is enabled when TEN (transmit encode
enable) is high.

TCKN (transmit data clock, output)
10MHz clock output for the transmit serial binary data.
This is stable one-tenth of the master clock frequency.
See TXD (transmit serial data) description.

RXD (receive serial data, output)
This is an output of the on-chip Manchester decoder
and provides decoded data from Ethernet coax to a
Data Link controller.
This output is synchronous with the falling edge of
RCKN (receive data clock).

RCKN (receive data clock, output)
Clock output to strobe RXD (receive serial data).
See RXD (receive serial data) description.
At the beginning of a packet, RCKN is inhibited for 6
or 7 clock cycles to allow the PLL to gain acquisition.
And at the end of a packet, RCKN is inhibited for 1
clock cycle.
During idle state, this output generates a 10MHz clock
signal.

XCOL (collision presence, output)

This is a TTL duplication of the collision presence pair
(COL%). The transceiver connected to Ethernet coax
supplies a high level or differential voitage of OV to
COL * when collision. is not seen on the coax. It sup-
plies a 10MHz square wave signal to COL * when colli-
sion is detected. Accordingly, XCOL outputs high level
when collision is not seen and outputs a 10MHz square
wave signal during collision presence.

‘XCD (receive carrier detect, output)
This output provides carrier detect function of the
Manchester decoder. This signal is used by a Data Link
controller receiver as a data acquisition enable signal
and by a Data Link controller transmitter as transmi-
tion permission information.
Output is low when the Ethernet coax is idle.

High level input to this pin dictates loopback mode
operation. During the loopback mode operation,

XCOL output is high level,

TXDATA+ output is high level,

RXDATA* inputs are ignored
and the data supplied to TXD (transmit serial data)
when TEN (transmit encode enable) is high is encoded,
supplied to the Manchester decoder through the
internal route and output from RXD (receive serial
data), RCKN (receive data clock) and XCD (receive
carrier detect).

OSCILLATOR GROUP
OSC.OUT, OSC.IN AND OSC.REF (oscillator pins)

A 100MHz crystal ‘is to be placed between OSC.IN and
OSC.OUT.

An LC tank circuit is to be placed between OSC.IN and
OSC.REF to assure start-upin the proper harmonic of
the crystal.

OSC.OUT is an emitter-follower output and requires a
pull-down resistor (330€2 typ.). A phase adjusting
capacitor is to be placed in parallel with the pull-down
resistor to make the delay through the oscillator close
to 10ns to increase the efficiency of the crystal.

As a design recommendation, connection wires should
be as short as possible.

OTHERS
RC and C (capacitor pins)

A capacitor placed between these pins provides the
timing for the transformer emulation of the transmit
pair.

In AC coupled operation (DCLINK is high), after data
transmission, TXDATA- goes high with rise time deter-
mined by the time-constant of the internal resistor and
the connected capacitor. When a 470pF capacitor is
connected, the rise time of TXDATA- is typically
0.8us (20% to 80%).

Because pin C is connected to V¢ on chip, DC voltage
must never be supplied to this pin.

DCLINK {DC/AC coupling select for transceiver p

furan ver pair)

This input is to select DC/AC coupling of transceiver
cable pairs. Low level selects DC coupling. High level
selects AC coupling and makes both TXDATA+
and TXDATA- high during idle state to prevent the
transformer from saturation.

See CABLE GROUP description.

This pin must be stuck-at high or low level. It may be
connected directly to V¢ or ground.

K {DC/AC coupling se

RESET (FF testing purpose only)

This input pin is to initialize flip-flops for testing
purposes only and must be connected to V¢ or stuck
at high level in a normal operation. ‘

NC (non-connection)

This output pin is-for testing purposes only and must
be left open in a normal operation.
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ABSOLUTE MAXIMUM RATINGS*

Rating Symbol Value Unit
Supply Voltage Vee -0.3t0 7.0 \%
TTL Level Input Voltage VitTL -0.3t0 7.0 \Y}
Receiver Input Voltage : ViR -0.3to Ve +0.3 \
Driver Output Voltage Vopv Ve (max) \)
Driver Output Current lopv -40.0to 0 mA
Oscillator Input Voltage Viosc an;/i,‘c(;ltg];ﬁ:fé-?’ %
Oscillator Output Current loosc -20.0t0 0 mA
Operating Temperature Top -25to 100 °c
Storage Temperature Tsto -65t0 125 °c

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
restricted to the conditions as destailed in the operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Operating Temperature
Supply Voltage Vece 5.0V 5%
TTL High Level Output Current lon ~0.4 mA to 0 mA
TTL Low Level Output Current loL 0 mA to 8 mA
Receiver Input Voltage Vir 0V to Ve
Driver Terminator Rip 27002 . .
0°Cto+70°C
Differential Load RoLo 780 m
Oscillator Terminator RLosc 330%2 and 33pF parallel™
Crystal for Oscillator fxTaL 100MHz + 0.01%™*
Capacitor placed between C and RC pins Crx 470pF
LC Tank Inductance Losc 0.15 uH
Constant Capacitance Cosc 33pF*

The values of the oscillator capacitors may have to be tuned for a particular components layout. Both capacitors should be
adjusted for maximum voltage at OSC.IN.

However, once the correct values are determined for that layout, any more tuning will not be necessary for each board.

** 5th overtone series resonant.
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(Recommended operating conditions unless otherwise noted.)
Value
Parameter Symbol Condition Unit
Vee (V) min. typ. max.
High Level Input Voltage' Viy 2.0 v
Low Level Input Voltage;1 VL 0.8 \
Input Clamp Vol'cag(.e1 Vie liL =-18mA 4.75 -1.56 . Vv
High Level Output Voltage” Von lon = -0.4mA 4.75 2.7 v
2
Low Leve! Output Voltage Voo loL =8mA 4.75 0.5 \'
&
High Level Input Current Iy Vip =27V 5.25 20 HA
Low Level Input Current I VL =04V 5.2 -100 HA
*2
Output Short Current los Vo =0V 5.25 -100 -20 mA
High Level Differential Input Voltag(:.3 Viub Vire = Vin- 0.2 v
DCLINK =0V
Low Level Differential Input Voltagc;:3 ViLp Vir+ = Vir- -0.2 Vv
DCLINK =0V
High Level Differential Input Voltage | V,no Vie+ = Vin- -0.05 v
DCLINK = 4.5V
Low Level Differential Input Voltage Vil Vir+ — Vin- -0.4 v
DCLINK = 4.5V
High Level Differential Input Voltage”| Viup Vir+ = ViR- 0.2 v
DCLINK = 4.5V
Low Level Differential Input Voltagés Vv, Vies = Vin- -0.2 \%
Lo DCLINK = 4.5V
. *3 VIR =5.25V
High Level Input Current LTS BCLINK = OV 5.25 0.7 mA
Low Level Input C'_rren;3 LilR .__V'R - ov 525 -1.8 mA
DCLINK =0V

: Applicable to TTL input pins. (TEN, TXD, LBC, DCLINK and RESET)

: Applicable to TTL output pins. (TCKN, RXD, RCKN, XCOL and XCD)

: Applicable to RXDATA+ while XCD output is low (idle state) and COL%,
: Applicable to RXDATA* while XCD output is high.

1
2
3: Applicable to COL* and RXDATA®,
4
5
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DC CHARACTERISTICS (Cont’d)

(Recommended operating conditions unless otherwise noted.)

Value
Parameter Symbol Condition Unit
VeelV) min. typ. max.

High Level Output Voltage *! VoHTX 5.0 4.1 \Y
Low Level Output Voltage *! VorTx 5.0 3.3 \Y
High Level Differential Output Vo+ —Vo_ 55
Voltage *1 Vorp BCLINK = 0V 0 Lt I
Low Level Differential Output Vor = V

v -0t "0~ -1.0 -0.
Voltage *! oLp DCLINK = 0V 0851 v
Oscillator Reference Voltage *2 Vee 5.0 3.7 \
High Level Input Current*3 liho Vig =4.1V 5.0 150 LA
High Level Output Voltage ** Vono OSC.IN is open 5.0 4.15 \Y
Low Level Output Voltage *4 VoLo Viosc =4.1V 5.0 3.3 \%
RC Internal Resistor Rgre Vgc =0.5V 0.5 25 50 100 kQ
Power Supply Current l All signal pins 5.25 220 mA

cc are open. '

Note: 1: Applicable to TXDATAL.

These pins are connected to ground through 270S2 resistor. And 7852 resistor is placed between these pins.

: Applicable to OSC.REF.
: Applicable to OSC.IN.
: Applicable to OSC.OUT.
This pin is connected to ground through a 3302 resistor.

S WN
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AC CHARACTERISTICS
TRANSMIT TIMING
(Recommended operating conditions unless otherwise noted. V¢c=5.0V)
Value
Parameter Symbol Condition Unit
Fig. min. typ. max.
TCKN Cycle Time teete 2,3 99.99 | 100.00 | 100.01 ns
TCKN Low Time twiTe 2,3 40 50 ns
TCKN High Time twHTC 2,3 40 50 ns
2,3
TXDATA Encode Time todTX 56 95 ns
TXDATAZ Output Rise Time trrx 5,6 2.0 ns
TADATA* Output Fall Time terx 5,6 2.0 ns
- . CTX = 470pF
TXDATA- Low Level Hold Time tLTx DCLINK = Vec 5,6 3 Ms
CTX = 470pF
TXDATA- Idling Rise Time trTX (20% ~ 80%) 5,6 0.8 Hs
DCLINK = V¢c
TXD, TEN Setup Time tsuTx 4 20 ns
TXD, TEN Hold Time thaTx 4 0 ns

TRANSMIT TIMING DIAGRAM

(START OF PACKET) . {(END OF PACKET)
TEN / ’ —\
1 0 0 -1 EXtE

TXD £ X [“”f_\""'\

tsuTX thdTx thdTx
j
TCKN _H_\S_J 1‘—/ "-—J f
togrw L ]

twLTC twHTC

TXDATA+ f
\ 7 80%
\-—/_\4’ 20%
tLTx tTx
i ‘ -
TXDATA _/’ ) - / \ / X 50% 20% 80%

TXDATA +—————— - ===
(Differential) 0 \

last bit=0  _ \ i N\

TXDATA bit=1

(Differential) last bi ~

46

RC / ' v T

Note: ~—— — — DCLINK = L
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AC CHARACTERISTICS (Cont’d)

RECEIVE TIMING
{Recommended operating conditions unless otherwise noted. Vcc=5.0V)

Value
Parameter Symbol Condition Unit
Fig. min. typ. max.

RCKN Cycle Time in Idle tetRC 2,3 99.99 100.00 | 100.01 ns
RCKN Low Time twiLRC 2,3 35 50 ns
RCKN High Time twHRC 2,3 35 50 ns
RCKN Delay Time toHLRC 2,3,7 120 ns
XCD ON Delay Time toLHCD 2,3,7 80 110 ns
XCD OFF Delay Time toHLCD 2,37 230 ns
XCD Low Hold Time thaLed 2,3 0 10 ns
XCD High Hold Time thdHCD 2,3 120 ns
XCD Low Setup Time tsuLcD 2,3 80 ns :
RXD Setup Time t.uRXD 2,3 20 60 ns
RXD Hold Time thdRXD 2,3 10 20 ns

RECEIVE TIMING DIAGRAM

(START OF PACKET) 8th edge
1st edge (1) (0) (1) (0) (1) (0) (1) (0) (1) (o)

Differential * “—‘\m \ [ 1
RXDATA 0 ===y B ) . i ] ) ) ] -
(ideal) " ‘ [ A__ — \ I’ \

Differe_r|1_tial t==11 L—]

RXDATA m

toLHCD thHLRC

XCD
jL twHRC twLRC
— thdLCD
RCKN W—” 6 ~ 7 clocks missing

tsuRXD thdRXD
RXD \ /\ / \ / \ -/

1 0o 1 0

°~ Threshold manipulation in AC coupled operation
————— DC coupled operation
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AC CHARACTERISTICS (Cont’d)

RECEIVE TIMING DIAGRAM (Cont'd)

(END OF PACKET) last data edge
(1) M (0 (0)/

oA o [ m——
RXDATA 0 M . . i
(ideal) - - - . .

Differential + =————ymyey e o——— e ————————— T, T = . s o G it T
RXDATA 0 L —
(distorted) -
toHLCD
XCD X
thdHeD |tsuLcD tetRe | ¢
f {twLRC twHRC
RCKN M
thdRXD l=—thdRXD 1 clock missing
LsuRXD tsuRXD
1 1 0 0
Note: —— -—— Threshold manipulation in AC coupled operation
————— DC coupled operation
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AC CHARACTERISTICS (Cont'd)

LOOPBACK TIMING
(Recommended operating conditions unless otherwise noted. Vcc=5.0V)

Value [
Parameter Symbol Condition Unit ’
Fig. min. typ. max.
LBC Receiving Data Purge Time togLBC 2,3,4 230 ns
LBC Receiving Data Accept Time tacLBC 2,3, 4 80 ns
DATA Thl’OUgh Time tpHLTRU 2, 3, 4 280 ns
TEN Wait Time twteN 2,34 0 ns

in Loopback mode operation, COLt and RXDATAZ inputs are ignored, TXDATA+ and XCOL are high level and XCD, RCKN
and RXD functions are in the same manner as a normal receive operation.

LOOPBACK TIMING DIAGRAM

@

L ]

LBC 1 X
fe—tpgLBC—o] p=—1twiEN
TEN f—
TXD W A W
tsuTx
o NSNS\ S\ AR
bHLTRU
. tacLBC

- [ | — m
RexN SRR AT N/ /"

* Note 1 * Note 2

Rxo [T | WY J VY i W N

Note 1: When RXDATAC* are receiving a packet at LBC rising, the received data is not complete.
Note 2: When RXDATA* are receiving a packet at LBC falling, the packet may not be decoded correctly.
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AC CHARACTERISTICS (Cont'd)
COLLISION TIMING
(Recommended operating conditions unless otherwise noted. Vcc=5.0V)
Value
Parameter Symbol Condition Unit
Fig. min. typ. max.
COL to XCOL s
= 2,3,7 9 30

Propagation Delay Time toLh DCLINK =0V ! ns

COL to XCOL —

Propagation Delay Time tore DCLINK =0V | 2,3.7 " 30 ns

tem————

Differential ¢ 1
coL N %

Note:

COLLISION TIMING DIAGRAM

tpLH——— tpHL
XCoL

DC coupled operation

—— - —— Threshold manipulation in AC coupled operation
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AC CHARACTERISTICS (Contd)

AC TEST CONDITIONS

Fig.2 TTL OUTPUT LOAD CIRCUIT

Vee (+5V)
% .
11 1N3064x4
N

(or Equivatent)
c RL=2kQ
L CL = 15pF
{including jig capacitance)

TTL OUTPUT

——

Fig.3 TTL OUTPUT WAVEFORM

Vou

15V 1.5V 1.5V

tw i

Threshold voltage = 1.5V

Fig.4 TTL INPUT WAVEFORM

1.5V

VIH =3V, V|L=0V
t, =ts=10ns
Threshold voltage = 1.5V
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AC CHARACTERISTICS (Cont’d)

AC TEST CONDITIONS (Cont’d)

T

FUJITSU

TN

AN

Fig. 5 TXDATAt OUTPUT LOAD CIRCUIT

Rt
TXDATA+ AN
3
R =780
Ry Rt = 2709
TXDATA- AN

Fig. 6 TXDATA+ OUTPUT WAVEFORM

3

Vou
80%
50% )
20%

K 50%

Fig. 7 RXDATA+, COL+ INPUT WAVEFORM

2.5V

Viy =35V, V| =15V
t,=t¢ =2.0ns

RXDATA-, COL~ Input voltage = 2,5V (DC)
DCLINK = 0V (DC coupling)

5-16



AR
FUJITSU

NSRS

TYPICAL CHARACTERISTICS CURVES

Fi

VoH. VoL Output Voltage (V)

MB 502A

g. 8
TXDATAt
Output Voltage vs. Output Current
T i
Ta =25°C I l
Ve = 0V (Shifted) =

VoH

L

/Vono =45V
Venp = -5
5

VGN D~ — 5V

Vor

Al
e

//
//
/

—

-60 -40 -20 0
o Output Current (mA)

Fig. 10

TTL-OUTPUT
High Level Output Current vs.
High Level Output Voltage

e [l
£ 0-Ta=25°C <
-
c
e
a 40l Ve =45V
5 V4 Vee =5V
g '/ Vee =55V
o
T .80
ﬂ)
|
ey
=
T
T -120
o
0 2 4 6 8
Von High Level Output Voltage (V)
Fig. 12
TTL-INPUT
Input Current vs. Input Voltage
o—Ta=25°C /
. /
£ 10— }
g Ve = 4.5V
3 Vee =5V 1—f
5 Vec =6.5V
g* -20
Z
-30
0 1 2 3

Vin Input Voltage (V)

Fig. 9
RXDATA*L, COL+
Input Current vs. Input Voltage
l
Ta=25°C
06—
VCC =5V
< 04
£
v 0.2 %
2 DCL
3 o '
2 -0.2 DCLINK =0V
<
Z 04 %
-0.6
-0.8
0 2 4 6

VN Input Voltage (V)

Fig. 11
TTL-OUTPUT

Low Level Output Current vs.
Low Level Output Voltage

| Ta=25°C l

VCC =5V

. /
/

. /
/
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Fig. 14
COLt to XCOL TRANSFER (Receiver Threshold)
Output Voltage vs. Differential Input Voltage
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Fig. 15
COL* to XCOL TRANSFER (Receiver Threshold)
Output Voltage vs. Differential Input Voltage
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APPLICATION INFORMATION

Fig. 20 TYPICAL APPLICATION CIRCUIT
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Fig. 21 TYPICAL COMPONENT LAYOUT
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PACKAGE DIMENSIONS

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-24C-C01) l
0°~15°
LM rrir T u
025(0.64)
REF
514(13.06) .600(15.24)
541(13.74) .625(15.88) 600(15.24) TYP
LN O A O 0 ¢ i L
o0
; : 1014(0.36)
—j r——.100(2.54)MAX
1230(5.84)MAX
.120(3.05)
150{3.81)
.090(2.29) *_l 032(0.81) ] 62010.51)
) YP . .
110(2.79) T 1050(1.27)
1.100(27.94)REF
.042(1.06) .015(0.38) Dimensions in
1062(1.58) m inches (millimeters)
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Preiiminary

Advanced Products FUJITSU

B MB8795B
Ethernet Data Link Controller

Description

The Fujitsu MB8795B Ethernet Data Link Controller (EDLC)
manufactured with Fujitsu’s Advanced CMOS Technology, is
designed for Ethernet* Local Area Network Systems and to
be used with Fujitsu's MB502A Ethernet Encoder/Decoder
(EED).

The MB8795B EDLC provides the user with a low power imple-

mentation of the Data Link Layer of the Ethernet Blue Book B

Specification. High throughput is possible via the separate data ! i
ports, while low cost implementations are also possible by tying i ’lf

the ports together. b

The host system communicates with the MB8795B EDLC using Ceramic lPackage

the command and status registers accessed through the control ~T PGA-64C-A02 ——

port. Functions provided include complete transmit and receive
control, and interrupt masking.

Features

® Implementing Ethernet Blue B Random exponential backoff
Book Specification to recover from collisions

® Function to generate and B Three separate data ports
remove preamble and CRC providing flexible interface;

B Conversion between serial Transmit, Receive, Control
and parallel Data Ports

B Four modes of address B Optional parity check on
recognition transmit byte stream

. B Odd parity generated for
Accept no packet, Physical .
Address/Multicast-group . rLecelve byte .;tream dsili
Address/Broadcast Address, OW power, advanced silicon

Physical Address/Muiticast - gate CMQS leg:nglogy
Address, Accept all packels pace saving 64-pin pin
grid array package

Note: *Ethernet is a trademark of Xerox Corp.
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MB8795B
Block Diagram
PHYSICAL LAYER INTERFACE
P A A A RCKN |
TCKN| TXD XCcD RXD LBC
TEN|  xcoL
- — RRDY _ |
TRQNSM'E/ RECEIVE AsTE
PARALLEL/ |- SERIAL/ -
ACLLN SERIAL PARALLEL F"If,%E'VE< P
;l,%NsM,T CONVERTER CONVERTER CONTROL b=
[CONTROL RDo-
TRANSMIT RECEIVE o
TRANSMI :Dra cRe cRe s EIVE
pogf THer rl 4 BYTE 6 BYTE RPAR R%%RIT
TPAR 2BYTE Py CRC ASYNC.
:IstaNc BACKOFF € DORESS TRAP FIFO REOF
TEOF RAM
TRANSMIT RECEIVE RDIS
JRET STATE STATE D"-—’
MACHINE MACHINE
TPOK
¥ + l——prsT
o > RINT
RET ~——»-0) COMMAND/STATUS/INTERRUPT TINT
ALY ALY Y |
—| WRA, & RDA, A
CE[ wWRB,¥3 RDSB 3 a 48
WRC RDC SAlj-s 10D0-7
CONTROL PORT
Pin Assignment
PHYSICAL MISCELLANEOUS
/_ LINK GROUP
GROUP
(- 1.4 \
[« ) 0o O
27 20 19
E] S 2N
TRANSMIT
ryifiad o O o ol [™— controL roup
NE 50 _17 CONTROLS
[« I *] o O
31 60 49 16
oo o o
32 | 61 TOP VIEW 48 15
) AR
[N\_ CONTROL GROUP
o O o O DATA
3463 46 13
TRANSMIT GROUP 0o =7 o
ONT \\35 64 45 [ 12
offo o] o 0
36|37 38|39 11
ollo ollo 51 o] [™\_. CONTROL GROUP
142 3]l4a 9 |10 ADDRESS
\— RECEIVE \- RECEIVE
GROUP GROUP
CONTROLS DATA

FUJITSU
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Pin Assignment

(Continued) PIN Pin PIN Pin PIN Pin PIN Pin
No. 170 Name No. 1/0 Name No. 1/0 Name No. 1/0 Name
1 O TEM 17 | WRC 33 | TD2 49 1/0 10D6
2 (@] RRDY 18 [ WRB 34 | TDO 50 | RDA
3 [ RSTB 19 | CE 35 o} TPOK 51 ! RDB
4 (o] RDO 20 | WRA 36 | TSTB 52 I RDC
5 6 RD2 21 ¢ TINT 37 0 RDIS 53 | RST
6 (0] RD3 22 (0] RINT 38 | ROEN 54 Vss GND
7 (0] RD5 23 O PRST 39 O RD1 55 | RCKN
8 O RD7 24 (0] ™ 40 Vss GND 56 | XCOL
9 O RPAR 25 | RXD 41 (0] RD4 57 [ XCD
10 1 SA1 26 | TCKN 42 O RD6 58 O LBC
1 | SA3 27 O TXD 43 O REOF 59 | TEOF
12 1/0 10D0 28 O TEN 44 | SA0 60 | TD6
13 /O 10D2 29 I TPAR 45 ] SA2 61 Vob Veo
14 1/0 10D3 30 I TD7 46 1/0 10D1 62 | TD3
15 /O 10D5 31 [ TDs 47 Voo Veo 63 | TD1
16 1/0 10D7 32 | TD4 48 170 10D4 64 (0] TRET

Absolute Maximum Ratings

Value
Rating Symbol Min. Max. Unit
Supply Voltage Vee GND -0.3* 70 v
Input and Output Voltage V), VouTt GND-0.3" Vg +0.3* V
Storage Temperature Tsta -55 150 °C
Operating Temperature Top 0 70 °C

Note: *0.3 Vis for stable state. For transit state, 0.5 V is allowed. (20 to 30 nsec.)

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional
operation should be restricted to the conditions as detailed in the operational sections of this data sheet.

Capacitance

(Ta=25°C, Vo = Vi= GND = 0V, Value

f=1MHZ Parameter Symbol Min. Typ. Max. Unit
Input Capacitance Cin 8 pF
Output Capacitance Court 8 pF
Bus Capacitance Cio 12 pF

Recommended

Operating Conditions Value
Parameter Symbol Min. Typ. Max. Unit
Supply Voltage Vee 45 5.0 5.5 \
Operating Temperature Top 0 70 °C

FUJITSU
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DC Characteristics

Value
Parameter Symbol Min. Typ. Max. Unit
Power Supply Current
(For Stable State; Viy = Vgc, ViL = GND) lcc 0 01 mA
Output High Voltage (Igy = -0.4mA) Voun 4.0 Vee \
Output Low Voltage (I = 2mA) VoL GND 0.4 Vv
Input High Voltage Viy 22 \
Input Low Voltage ViL 0.8 \
Input Leakage Current (V, = 0V to V) Iy -10 10 HA
Input Leakage Current for Bus Pins ~
(V| = 0V to VCC) ||_z 40 40 [JA

AC Characteristics

Control Register Read Timing

Value
Parameter Symbol Min. Typ. Max. Unit
Read Pulse Width thw 35 ns
Read Address Pulse Width traw 35 ns
Read Access Time (C_ = 80 pF) tra 110 ns
Read Address Access Time (C_ = 80 pF) trRAA 150 ns
Read Turn-off Delay Time (C_ = 80 pF) trz 10 ns
Read Address Turn-off Delay Time N 20 ns
(C_ = 80 pF) RAZ
Address Register Read Access Time i‘
(C, = 80 pF) tARRA 300 ns |
Address Register Read Address Turn-off t 20 ns
Delay Time (C,_ = 80 pF) ARRAZ
Address Register Read Address Setup Time tarras 15 ns
Address Register Read Address Hold Time  tarran 90 ns
Control Register Write Timing

Value
Parameter Symbol Min. Typ. Max. Unit
Write Pulse Width tww 35 ns
Write Address Set-up Time twas 30 ns
Write Data Set-up Time twos 15 ns
Write Address Hold Time twaH 40 ns
Write Data Hold Time twon 80 ns
Test Pin Delay Time (CL = 50 pF) tr 150 ns
Transmit Status Register Reset Delay Time t 150 ns
(CL = 50 pF) TS
Receive Status Register Reset Delay Time
(C_ = 50 pF) trs 150 ns
Reset Register Reset Delay Time
(C, = 50 pF) tg 220 ns

FUJITSU
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MB87958B

AC Characteristics
(Continued)

Transmit Timing

Value
Parameter Symbol Min. Typ. Max. Unit
TSTB Pulse Width tTSTBW 35 ns
TCKN Pulse Width troknw 35 ns
TCKN Frequency frekn 10.2 MHz
Transmit Data Set-up Time trps 20 ns
Transmit Data Hold Time tron 25 ns
TEM Delay Time High (G, = 50 pF) tremMH 100 ns
TEM Delay Time Low (C_ = 50 pF) tremi 150 ns
TEM Delay Time Low (Sync.) (C_ =50 pF) tremis 170 ns
TEN Delay Time (C_ = 50 pF) TEN 55 ns
TXD Delay Time (C_ = 50 pF) trxp 70 ns
TPOK Delay Time (C| = 50 pF) trPoK 150 ns
TRET Delay Time (C_ = 50 pF) treT 140 ns
TINT Delay Time (Transmit) (C_ = 50 pF) trNTT 160 ns
Receive Timing
Value

Parameter Symbol Min. Typ. Max. Unit
RCKN Pulse Width trRokNw 35 ns
RCKN Frequency RCKN 10.2 MHz
RSTB Pulse Width trsTBW 35 ns
ROEN Pulse Width tROENW 35 ns
Receive Data Set-up Time trDs 20 ns
Receive Data Hold Time troH 10 ns
RRDY Delay Time High (Sync.) (C| = 50 pF) tgrpyns 650 ns
Receive Data Delay Time (Sync.) (C_ = 50 pF) tgpps 650 ns
RRDY Delay Time High (C_ = 50 pF) tRRDYH 100 ns
RRDY Delay Time Low (C, = 50 pF) tRRDYL 65 ns
Receive Data Delay Time (C, = 50 pF) trp 10 100 ns
ROEN Access Time (C_ = 50 pF) tROENA 80 ns
ROEN Turn-off Delay Time (C,_ = 50 pF) trRoENZ 10 ns
RDIS Delay Time (C,_ = 50 pF) trDIS 120 ns
PRST Delay Time (C| = 50 pF) tpRsT 120 ns
RINT Delay Time (C, = 50 pF) tRINT 160 ns
TINT Delay Time (Rcv) (C_ = 50 pF) trINTR 190 ns

FUJITSU
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Timing Diagram

Control Register Read
Registers 0~7, F

taz

RDA

RDB

SA0~3

tRaw

Address Registers 8~D

— J&—— tARRA ———»]
CE
RDC ‘\\
RDA /
RDB |———— tRW

taRRAS

t— tARRAH

SAO~3 |

ovo -7 OO

DATA VALID

(XXXN

WHEN RESET OR WHEN IN LOOPBACK
AND ACCEPT NO PACKET MODE.

m DATA UNDEFINED

FUJITSU
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Timing Diagram
(Continued) Control Register Write

CE
WRC

WRA

et P e

WRB

SA0~3

10D0~7

tr

LBC
™

TINT

trs

RINT

trs

TPOK
TRET

R

RDIS
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PRST
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DON'T CARE
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Timing Diagram
(Continued)

Transmit

TSTB

trsTew

e LTEMH o]

tremLs

treknw

TCKN ————

TEN

tremu

o

et tTEN

trxo >

- tTXD ]

TXD

TCKN ﬁ

>
V)

TPOK
[ £ ¢
) by
|e———tTRET.
ry (4
55 >
TRET
£ S <
b ey
[ tTINTT
o S Wiy
— >y >
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Timing Diagram
(Continued)

Receive

RCKN —————\——-/—————\

tRDs -»‘(—lRDH‘D'

tRCKNW

RXD x

RCKN ——-—-\

——

tRRDYHS

'\

RRDY

tRDDS

tRsTBW

KX XXX XXX XXX XXX KX KXXRRRKXXHXR)

RSTB
\ /

[ tRRDYL l—— tRRDYH

RRDY
[~ thD —»{
RDO~7
RPAR
REOF
WHEN ROEN IS KEPT LOW.

_ [——————— IROENW ——————— |
ROEN ‘\ r

\ /

t— tROENA |——— tROENZ
RDO~7
RPAR
REOF

m DATA UNDEFINED
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Timing Diagram
(Continued)

Receive (Continued)

[€~—— trOIS

RDIS

j«——— tpRST

PRST

A
~

$— tRINT
<
—— 7
RINT
P
7
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L €
>
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Functional Description

The MB8795B EDLC is
designed as two distinct
sections, a transmitter and a
receiver. Each section provides
a small amount of
asynchronous buffering,
provisions for byte parity
(which can be ignored),
preamble generation/stripping,
CRC generation/checking,
and conversion between serial
and parallel data. In addition,
the transmitter provides
contention resolution by
means of binary exponential
backoff. Finally, the receiver
provides various modes of
address recognition.

Transmitter

The block diagram on page 2
shows the various functions
the transmitter performs.

Asynchronous FIFO

A two-byte FIFO provides a
minimum amount of elastic
buffering for the transmit byte
data. Two signals are used for
the byte controls. The first
signal, TEM, indicates that the
input register is full. The
second signal, TSTB, is the
input register data strobe. On
the rising edge of this strobe
input, the eight data bits, the
parity bit and the ‘end of frame’
(TEOF) bit are latched into the
input register. Strobes are
ignored while the register is
full.

The TRET signal indicates
that a collision has occurred
and that the packet in
progress should be restarted.
The buffer management
would typically flush any
buffers and reset its pointers
to the beginning of the packet.
Note that on the block diagram
the asynchronous FIFO is
cleared by this signai.

The TPOK signal indicates
that successful transmission
of the packet has been
completed and the transmitter
is ready for the next packet.
This signal goes high when
transmission of the packet is
complete.

Note: The TPOK signal remains
low long enough after the last byte
is strobed into the FIFO, so the
FIFO can be emptied and the CRC
appended. Therefore the buffer
management must remain

prepared to reset its pointers in
the case of a late collision.

Transmit Parallel/Serial
Conversion

This section has a shift
register for parallel to serial
data conversion, a preamble
generator, and a sychronization
circuit for the collision and
carrier detect signals. Also
included is the optional ‘ODD’
parity check that is performed
on the byte data supplied to
the CRC generator. The parity
check provides added security
against internal chip failures
due to undetected bad data
transmissions.

Transmit CRC

The 32-bit CRC generator as
defined in the Ethernet
Specification.

Backoff

A pseudo-random number
generator (17-bits), clocked at
the bit rate so that distances
between stations becomes
part of the randomizing
function, is sampled at the time
of collision and counted down
at the slot-time rate (512-bits)
defined in the Ethernet speci-
fication, which provides a
binary exponential backoff
from collisions.

Transmitter State Machine

The state machine provides
the major sequencing of
events for the transmitter
including idle, preamble, data,
CRC, interframe gap, jam, and
backoff. It also provides
indicators for various error
conditions.

Receiver

Refer to the block diagram for
the relation of the sections.
(See page 2).

Asynchronous FIFO

A six byte FIFO is provided so
that when in diagnostic mode
a minimum size packet (6 byte
destination address and 4 byte
CRC) can be received even in
systems where the buffer
management is half duplex.
The data, parity and ‘end of
frame’ bit are tri-stated with
signal ROEN, a low true
enable. The ‘receive byte

ready’ (RRDY) indicates a byte
is available to the host system.
RSTB is a low true clock
whose falling edge causes
RRDY to be false and whose
rising edge causes the data in
the register to be removed.
See the timing charts for
further clarification.

CRC Trap

All received bytes are delayed
by four bytes so that the last
bytes of the received packet
(CRC) can be removed. After
four bytes are received the
trap will put one byte into the
asynchronous FIFO for each
subsequent byte received,
thereby always maintaining
four bytes in the trap. At the
‘end of frame’ the four bytes in
the trap are the CRC and they
are never put into the
asynchronous FIFO.

Receive Serial/Parallel
Conversion

This section has a shift
register for data serial to
parallel conversion, a circuit
to recognize the end of
preamble, and an odd parity
check circuit.

Receive CRC

The 32-bit CRC checking
register and comparison logic
as described in the Ethernet
specification.

6 Byte Address RAM

A 48-bit storage RAM used for
comparing with the Destination
Address Field of the incoming
packets (the first 48 bits after
the preamble).

Receiver State Machine

The state machine provides
the major sequencing through
the receiver states including
idle, address recognition,
data, and holding as a
discarded packet completes. It
also provides indicators of
various error conditions.

FUJITSU
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Functional Description
(Continued)

Command/Status/Interrupt

This section has fifteen
registers, a register address
decoder, and gating for
interrupt conditions. Each
register is one byte length.

The host system communicates

with the MB8795B EDLC using
these registers accessed
through the control port.

Interrupt conditions are
defined by setting the registers
of Transmit Marks and Receive
Masks.

Register Description

The Register in the MB8795B
EDLC can be accessed via the
control port with their address
assigned by the signals

SAO0-3. (SAO represents the
LSB of the address.) The
address signals SA0-3 are
activated by both the chip
enable signal CE and, write
signals WRA, WRB, WRC, or,
read signals RDA, RDB, RDC.
A brief description of each
register is given in the table
below.

Register Description

7 6 5 4 3 2 1 0
ROY E XMIT  SHORT- UNDER 16 PAR
RD For  NET - " coLL
Fef BUSY RECVD ED FLOW COLL ERR
0 XMIT STATUS
CLR o n CLR CLR
WR — - - - UNDER- <o)\ 16 PAR
FLOW COLL ERR
MIT MASK MASK MASK MASK MASK MASK
1 RD/WR STATUS — STATUS — STATUS STATUS STATUS STATUS
MASKS
7 5 3 2 1 0
ro PKT _ RESET SHORT ALIGN CRC V&%
OK PKT  PKT ERR  ERR -0
2 REC STATUS
wr CLR CLR CLR CLR CLR
PKT  — - - ERR ERR ERR  ERR
REC MASK MASK MASK MASK MASK MASK
3 RD/WR STATUS — - STATUS STATUS STATUS STATUS STATUS
MASKS
7 4 3 2 1 0
TMODE + DIS-
4 COLL RDMWR 3 2 1 0 ISNORE M LBC  ABLE
ATTEMPT CONTNT
Collision Attempts, Read Only
5 RMODE RDMWR 19T  _ - ADD Eﬁém ENA  ADD  ADD
CRC size  SPOFT RST  ENA1T  ENAO
Write
6 RESET ol RESET — - — — _ _ _
7 TDR1 %erﬁg TDR7 TDR6 TDR5 TDR4 TDR3 TDR2 TDR1 TDRO

FUJITSU
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MB87958

Register Description
(Continued)

48-Bit
Ethernet
Address

[————————————

NODE IDO RD/WR

NODE ID1 RD/WR

NODE ID2 RD/WR

NODE ID3 RD/WR

NODE ID4 RD/WR

NODE ID5 RD/WR

(RESERVED)

Read

TDR2 only

*Multicast bit

FUJITSU
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7 6 35 9 3 2 1 o
8th 7th 6th 5th 4th 3rd 2nd 1st -----I
BIT BIT BIT BIT BIT BIT BIT BIT
AP AP AP AP AP AP AP AP |
First Byte After Preamble {
16th 15th 14th 13th 12th 11th 10th 9th l
BIT BIT BIT BIT BIT BIT BIT BIT I
AP AP AP AP AP AP AP AP |
Second Byte After Preamble }
24th 23rd 22nd 21st 20th 19th 18th 17th I
BIT BIT BIT BIT BIT BIT BIT BIT |
A.P A.P AP A.P A.P A.P. A.P A.P l
Third Byte After Preamble |
|
32nd 31st 30th 29th 28th 27th 26th 25th |
BIT BIT BIT BIT BIT BIT BIT BIT |
A.P. AP A.P A.P AP A.P. A.P A.P I
Fourth Byte After Preamble |
[
40th 39th 38th 37th 36th 35th 34th 33rd |
BIT BIT BIT BIT BIT BIT BIT BIT I
AP AP A.P A.P. AP A.P. A.P. A.P. I
Fifth Byte After Preamble I
48th 47th 46th 45th 44th 43rd 42nd 41st }
BIT BIT BIT BIT BIT BIT BIT BIT
AP AP AP AP AP AP AP AP |
——————————————————— Sixth Byte After Preamble ——-—-—————---l
— TDR13 TDR12 TDR11 TDR10 TDR9 TDR8



MB8795B

Register Description
(Continued)

Transmit Status— Address 00H

This register indicates the
status of the transmitter.

Bit 7

Read—Ready for Packet—A
copy of the Transmit Packet
Successful (TPOK) signal pin.
For use in systems where the
processor handles the trans-
mit buffer management.

Write—no effect.

Bit 6
Read—Net Busy—A copy of

the Receive Carrier Detect
(XCD) input.

Write—no effect.

Bit 5

Read—Transmitted Packet
was Received—Indicates that
shortly after transmission was
completed a good packet was
received by the receiver. This
is used to indicate self-
reception of the packet, which
allows the software to take
advantage of the hardware
address matching even in
systems which are designed
for half duplex operation. This
bit is cleared as each
transmission begins.

Write—no effect.

Bit 4

Read—Shorted—Set if the
Receive Carrier Detect (XCD)
stops during packet trans-
mission. Either a collision or
shorted coax can cause the bit
to be set. This bit is cleared as
each transmission begins.
—Write—no effect.

Bit 3

Read—Underflow—Set when
data to be transmitted is not
available to the parallel to
serial converter before the
converter is empty. Trans-
mission is aborted immedi-
ately while bytes will be
accepted from the FIFO until
an EOF is encountered.

Write—0, no effect; 1, clear the
error condition.

Bit 2
Read—Collision—Set when a

collision terminates trans-
mission of a packet.

Write—0, no effect; 1, clear the
error condition.

Bit 1

Read—16 Collisions—Set
when the 16th collision for a
single packet aborts trans-
mission. Bytes are strobed
through FIFO normally to
discard the packet.

Write—0, no effect; 1, clear
the error condition.

Bit0

‘Read—Parity Error—Set

when the parallel to serial
converter detects a parity
error in the data. If parity
check is enabled transmission
is aborted while the bytes
continue to be strobed from
the FIFO, until EOF.

Write—0, no effect; 1, clear
the error condition.

Transmit Masks—Address 01H

The interrupt conditions
which define the signal at
TINT are defined by setting
the bits of this register.

Bit 7—Rd/Wr—Gates ‘Ready
For Packet’

Bit 6—no bit, read as 0

Bit5—Rd/Wr—Gates ‘Transmit
Received’

Bit 4—no bit, read as 0.

Bit 3—Rd/Wr—Gates ‘Under-
flow’

Bit 2—Rd/Wr—Gates ‘Collision’

Bit 1—Rd/Wr—Gates ‘16

Collisions’
Bit 0—Rd/Wr—Gates ‘Parity
Error

Receive Status—Address 02H
This register indicates the
status of the receiver.

Bit 7

Read—Packet OK—Set when
CRC of a legal length packet
received is correct.

Write—0, no effect; 1, clear the
error condition.

Bit6
not used

Bit5
not used

Bit 4

Read—Reset Packet—Set
when a packet is received
successfully and the field
type is 0900H. The bit is
cleared at the beginning of the
next packet reception. The bit
is set only if the Node ID
matches, not multicast or
broadcast. Reset packets are
recognized in any Address
Match mode from NONE to
PROMISCUOUS.

Write—no effect

Bit 3

Read—Short Packet—Set if a
packet does not meet the
minimum length requirements
of the Ethernet specification.

Write—0, no effect; 1, clear
condition.

Bit 2

Read—Alignment Error—Set
if a packet has bad CRC at the
last octet boundary and the
number of bits are not
divisible by eight.

Write—0, no effect; 1, clear
condition.

Bit 1
Read—CRC Error—Set if the

CRC does not verify at the end
of the packet.

Write—0, no effect; 1, clear the
error condition.

Bit0

Read—Overflow—Set if the
internal asynchronous FIFO is
full when a byte is available
from the serial to parallel
converter.

Write—O0, no effect; 1, clear
error condition.
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Register Description
(Continued)

Receive Masks—Address 03H

The interrupt conditions
which define the signal at
RINT are defined by setting
the bits of this register.

Bit 7—Rd/Wr—Gates ‘Packet
OK’

Bit 6—no bit, read as 0.

Bit 5—no bit, read as 0.

Bit 4—Rd/Wr—Gates ‘Reset
Packet’

Bit 3—Rd/Wr—Gates ‘Short
Packet’

Bit 2—Rd/Wr—Gates ‘Align-
ment Error’

Bit 1—Rd/Wr—Gates ‘CRC
Error

Bit0—Rd/Wr—Gates ‘Overflow’

Transmit Mode—Address 04H
Bits 7-4

Read Only—Collision Attempts
—Indicates the number of
collisions occured before the
last packet was sent (or
aborted). This is a testing aid
as the number is cleared at
the beginning of a subsequent
transmission.

Bit 3
Rd/Wr—Ignore Parity—if set

this bit prevents the setting of
the Parity Error condition.

Bit 2

Rd/Wr—TM—A bit whose
complement is available as
signal pin TM. Intended to
control the power to the trans-
ceiver or any other function
external to the chip.

Bit 1

Rd/Wr—LBC—A bit whose
complement is available as
signal pin LBC. Intended to
control the loopback function
of the Encoder/Decoder or
any other function external to
the chip.

Bit 0

Rd/Wr—Disable Contention—
When this bit is set the trans-
mitter disregards Receive
Carrier Detect. This special
function would only be used if
the MB8795B EDLC were
used in a two wire point to
point link, in true full duplex

operation. In this case the
Collision Detect signal (a low

. level will inhibit the start of

transmission) acts as carrier
sense for the transmitter while
collisions during transmissions
are ignored.

Receive Mode—Address 05H
Bit 7

Rd/Wr—Test Mode—For chip
testing this bit:

1) Inhibits the receiver from
accumulating CRC. The last
four bytes of a packet are
shifted into the CRC register
and checked without being
modified.

2) Changes the backoff
algorithm so that the pseudo-
random number generator is
disabled and the number to
backoff becomes 271 +1,
where n is the number of colli-
sions. Also, the slot time is
reduced to one (1) byte.

Bit6
not used.

Bit 5
not used.

Bit 4

Rd/Wr—Address Size—When
set this bit reduces the Node
ID address match to 5 bytes
instead of the normal 6. This is
used where the node is per-
forming some multiplex
function on the least
significant byte of the
destination address.

Bit 3

Rd/Wr—Short Packet Enable—
For testing, when this bit is set
the receiver will successfully
receive any packet of ten (10)
bytes or more. This function is
used in half duplex systems
for the loopback check and
can be used by all testing
programs to reduce testing
time.

Bit2
Rd/Wr—Reset Enable—When
this bit is zero, the checking

done for the special type field
is disabled.

Bit 1-0
Rd/Wr—Address Match Mode—

¢ ModeO—acceptno packets

e Mode 1—accept Node ID
packets, multicasts which
match the first three bytes
of the Node 1D packets,
and broadcast packets.

e Mode 2—accept Node ID
packets, and all multicasts
including broadcast of
course

® Mode 3—promiscuous,
accept all packets.

Reset—Address 06H

Bit7

Write Only—Reset—This latch
is writeable and will hold the
device in the reset state while
set. It is set by the external
reset pin RST being low. After
power up the software should
first initialize all the modes
and masks, and then clear the
reset.

Bit 6-0 -
not used

TDR LSB—Address 07t
Bits 7-0

Read Only—contains the least
significant 8 bits of the TDR
register which counts how
many bits were successfully
transmitted. Counting stops
on collision or drop of carrier.
Count is reset with each
transmission.

Node ID—Addresses 10-15H

These 6 bytes are Rd/Wr and
represent the address against
which th frame addresses are
matched during Address
Match Modes 1 and 2. Bit 0 of
address 10H is equivalent to
the multicast bit.

TDR MSB—Address 17H
Bits 7-6
not used

Bits 5-0

Read Only—Contains the
most significant six bits of the
TDR register which was’
described above.
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Register Description
(Continued)

Intertace Signal Description
Power Group

Vec—+5V power supply
(two pins)

GND—ground (two pins)

Control Group

‘CE (Chip enable, low active
input)

This active low signal gates all
control port reads and writes.

RDA,RDB,RDC (Control read,
inputs)

These two active high and one
active low signals are ANDed
with CE to form read signals
inside the MB8795B EDLC.

WRA,WRB,WRC (Control
write, inputs)

These two active high and one
active low signals are ANDed
with CE to form write strobes
inside the MB8795B EDLC.
One of the signals is intended
to be a clock so that address,
data, and other controls will
be stable when the internal
write is active.

SAO0-3 (Control port address,
input)

These four signals address the
16 possible registers of the
MB8795B EDLC. SAQ is the
least significant bit of the
address.

10DO0-7 (Control port data, 3-
state outputs and inputs)

These eight signals are the bi-
directional data used to read
and write the 16 possible
internal registers of the
MB8795B EDLC.

Transmit Group

TDO-7 (Transmit data bytes,
inputs)

Eight bits of data to be
transmitted.

TPAR (Transmit data parity,
input)

Optional parity accompanying
the transmit byte data.

TEOF (Transmit data end of
frame, input)

Required data bit which signals
the last byte of the frame.
After the byte having this bit is
sent, CRC transmission will
start.

TEM (Transmit byte register
not empty, output)

Indicates that the asynchro-
nous FIFO has no room fora
byte.

TSTB (Transmit byte register
strobe, positive edge-trigger
input)

Strobes the transmit data into
the asynchronous FIFO.

TRET (Transmit packet -
retransmit packet, output)

Indicates that a collision or
underflow has occurred.
Buffer management logic
should discard any remaining
bytes of the current packet
and then restart transmission
of the packet.

TPOK (Transmit packet
successful, output)

Indicates to the buffer manage-
ment that it will not be
required to retransmit the
current packet again and thus
can proceed to the next packet.

Recelve Group

RDO-7 (Receive data bytes, 3-
state outputs)

Eight bits of data being
received.

RPAR (Receive data parity, 3-
state output)

Odd parity computed on the
incoming data stream.

REOF (Receive data end of
frame, 3-state output)

A tenth data bit which accom-
panies the last byte of the
frame, which is only present if
reception was successful.
Successful reception means
that a packet had good CRC,
appropriate length and an
address match in the current
mode.

ROEN (Receive byte output
enable, low active input)

3-state enable for the ten data
bits above. This allows multi-
plexing the receive data port
with the transmit and control
ports in low cost systems.

RRDY (Receive byte ready,
output)

Indicates that a byte is available
at the output of the async FIFO.

RSTB (Receive byte strobe,
positive edge trigger input)

Strobes the receive data out of
the async FIFO to the host
system.

RDIS (Receive packet discard,
output)

Indicates that the bytes
received so far should be
discarded because of bad
address, bad length or bad
CRC. This signal and the
REOF output are mutually
exclusive.

Physical Link Group

RCKN (Receive data clock,
negative edge trigger input)

This signal is generated by the
Ethernet Encoder/Decoder
(EED) MB502A. It is a strobe
frequency source for the
receive bit clock and is used
to strobe RXD.

RXD (Receive serial data,
input)

Decoded data from the
MBS502A EED.

TCKN (Transmit data clock,
negative edge trigger input)

Generated by the MB502A
EED as a strobe frequency
source for the transmit bit
clock.

TEN (Transmit encode enable,
output)

High true enable for
Manchester encoding. This
signal is strobed and stable at
the same time as TXD.

TXD (Transmit serial data,
output)

Serial data to be encoded
onto the Ethernet Coax. Gated
by TEN

XCD (Receive carrier detect,
input)

Carrier detect signal of the
decoder. Used by the receiver
as data gate and by the
transmitter as contention
information.
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Register Description
(Continued)

XCOL (Collision presence,
input)

A TTL copy of the Collision
presence pair of the transceiver
cable. The idle state is
indicated by a logic “1” and
the collision is indicated by a
10 MHz square wave.

LBC (Loopback Control,
output)

A copy of a software setable
latch used to command the
MB502A EED to operate in
Loopback mode.

Misc. Group
PRST (Packet reset, output)

Indicates that a complete and
legal packet of type 0900H
was received. This is intended
to be used as a remote reset
function.

RINT (Receive interrupt,
output)

A logic “0” indicates the
receiver interrupt condition
coincides with its correspond-
ing mask bit.

TINT (Transmitter interrupt,
output)

Same as RINT for transmitter
interrupt.

RST (Reset, low active input)

TM (Test mode, output)

A copy of a software loadable
latch. Intended to control a
circuit to turn the Transceiver
power on and off.

Timing Diagram

TPOK
(our)

TRET
(ouT)

TEM
(ouT)

TSTB
(IN)

TDO~7, TPAR
(IN) -

TEOF
(IN)

TEN
(ouT)

TXD
(IN)

TCKN
(IN)

XCD
(IN)

*Note 1: This period could be as great as 1 byte times.

Transmit Good Packet (1)

\_

*NOTE 1

.

n 1N

NNV UL

oL

V//4 i

BYTEO BYTE1——

IDLE -

PREAMBLE -
6.4 usec

DATA
n+1 BYTES x 0.8usec
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Timing Diagram
(Continued)

Transmit Good Packet (2)

TPOK
(ouT)

TRET
(ourm)

TEM
(out)

TSTB
(IN)

TDO0~7, TPART
(IN) . ;

TEOF
(IN)

TEN
our)
T™XD
(IN)
TCKN
(IN)
XCD
(N

XcoL
(IN)

*Note 1: Must be less than ~ 5.0 u sec. to guarantee minimum packet spacing.

r :f,._...\—
£ Gt *NOTE 1
ry4 A €
X d e
L S
\_ /\ < /
£¢
Fy [ S
) \_— \_/_‘
V4
*NOTE 2 i \ e
. . 56
XX XXX XXX XX XY XX XXX XY XX XX m 55
y X .
5%
A\\N 55
LA
L < £ ¢
LA R 4
—ee BYTe . BYTE . CRC __gg  CRC |
DATA » g’z‘gm >

*Note 2: This could be %-2% byte times.
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Timing Diagram
(Continued)

Transmit Collision—First Fifteen Collisions only

TPOK
(ouT)

TRET
(ouT)

TEM
(ouT)

TSTB
(IN)

TEOF
(IN)

TEN
(ouT)

XD
(ouT)

TCKN
(IN)

XCD
(IN)

XCOL
(IN)

>r
V3

*NOTE 1

/

Jh

o

A TSTB IN PROGRESS DURING A TRET PULSE WILL BE IGNORED. STROBES FOR FIRST BYTES OF RETRANSMITTED PACKET
TD¢~7,TPAR
(IN) i

PREAMBLE, JAM
“DATA OR CRC 3.2 yrsec BACKOFF

TRANSMIT 16TH COLLISION, PARITY ERROR, UNDERFLOW ERROR
® SOLID LINES INDICATE 16TH COLLISION.
o DOTTED LINES INDICATE PARITY ERROR OR UNDERFLOW ERROR.

*Note 1: Must be less than =~ 5.0 u sec. to guarantee minimum backoff time.

>

VS

<« PREAMBLE
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Timing Diagram
(Continued)

Transmit 16th Collision, Parity Error, Underflow Error
¢ Solid lines indicate 16th collision.
® Dotted lines indicate parity error or underflow error.

L G
T it
TPOK L S = e -z RRRRABAAB ‘ £
(ouT)
TRET —
(ouT)

e M\ I\ —— N/
W NS NS —\_/ \_/

P STROBES BYTES AT NORMAL
TDO~7, TPAR e x- ™™ RATE UNTIL EOF IS STROBED. NEXT PACKET IF READY IMMEDIATELY
(IN) X Loz ; . . IF THE UNDERFLOW CONTINUES, AFTER EOF STROBED AND TPOK.
> Wil THE SAMPLING WILL STILL
CONTINUE UNTIL A VALID EOF

TD0~7, TPAR ey s. “qn R ' IS LOADED.
(N) l_L_.g° 5_/ L

TEOF .
(N) ‘\ 5 b s -

TEN i T S s [
(ouT) Iy

o XAXLXXX —\
(ouT) Y S—
TCKN

(IN) J'\.I'\.I'\.

XCD .

(IN) N T i \

R VA VAVAWAVAVAVAVAVAVAVAVAYAV Al

B
ViR's

Receive

g
LV

L
(V3

w ] :

(IN) j¢————— BYTEO0 ———»|«BYTE{®S G# (e BYTES ~——————]

SR VAVAVIVAY VAVAVIRAVIVAN BVIes
(IN) CLOCKS DROPPED

CLOCK PHASE  BY ENCODER/
HERE IS DECODER TO ALLOW «—— ~500ns —]
ARBITRARY PLL TO AQUIRE.
RDIS <
(ouT)

Jr
o

3

RRDY 5
(ouT)

RSTB
(IN)

VARV )
J" J"

ROEN
(IN)

RD0~7, RPAR
(OUT)

REOF
(0uUT)
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Timing Diagram
(Continued)

Receive— Address Mismatch, Overflow Error, CRC Error, Packet Length Error

ALLOWED EXCESS BITS

AN
XXA )

XCD
(IN)

(IN)

BYTEn
RCKN
N
IF ADDRESS HAS IF CRC ERROR OR
NO MATCH {F OVERFLOW PACKET TOO SHORT
/_ _____ [rm————-h e
Vi £ < Z
RDIS > Y
(ouT) e
A 27 N
RRDY \/ | N g \ AN
(oum)
RSTB \ ’
aN)

RDO ~7, RPAR

(ouT) 3 x i

REOF | "
(ouT) \ "0 /
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Typical Application

Circuit for MB8795B Vee
and MB502A 200
700
(+5 ov) T TRANSCEIVER
PIN 9|
\J 2700
1 {RC Vcc 24 — AAAN———p
C = 470pF
- 51
C = 33pF —E_—_E c MB502A coL- |23
IL
—} PIN 2
Ry = 3300 E NC coL+ | 22 AL = 2700 !
E _‘—E 0sc.ouT TXDATA- | 21 |——J PIN 10
—t . - Zo
“ Xtal (100MHz) D =780 | I
1 [ ™
g 1 p— - 5] oscaN TXDATA+ |20 CTH
L= 0.15uH T C=3 RL 2700
I 1 1
1 1 6] osc.rer RXDATA- | 19 |— TR
C=0.014F v 30
cC
;; 7 | RESET RXDATA+ E————- 2700
——— — Vee =W\
TEN 8] TN DCLINK | 17
XD [o| o0 LBC 16 = PINS[
19 Lo
ToRn ] roxn xeo [s}—— |}
RXD {1—1“ RXD XCoL E———
EDLC 12| GND RCKN | 13
MB87958
RCKN
xcoL
XCD
LBC
—
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Package Dimensions
Dimensions in inches

64-LEAD CERAMIC (METAL SEAL) PIN GRID ARRAY PACKAGE

(millimeters) (CASE No.: PGA-64C-A02)
.050(1.27) TYP DIA
.090(2.29)
110(2.79)
] © 0o 00000 0@
/) — © 0 00000 O0 OO
=T o o o o
=== o o (- -
1.020(25.91) == 900(22.86) |° ° o0
1.050(26.67) ——] REF oo o o
INDEX AREA = oo oo
F——— o © ° o
o ©0 0 0 0 O © o
LU ® © 000000 0®
T 015(0.38) .
.718(18.24)sQ .025(0.64)
Typ _»J .035(0.89)
1.020(25.91) 060{1.52)
1.050(26.67) .210(5.33) .120(3.05)
MAX 150(3.81)
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