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USE IN LIFE SUPPORT DEVICES FOR SYSTEMS MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF SGS-THOMSON
Microelectronics. As used herein:

1. Life support devices or systems are those which (a) are 2. A critical component is.any component of a life support

intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided with the product, can be reasonably expected
to result in significant injury to the user.
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INTRODUCTION

AT SGS-THOMSON THE FUTURE OF DATA COMMUNICATION IS NOW.

Pin-for-pin compatibility between key devices in both LAN and WAN applications
enables you to develop new products in considerably less time, at dramatically lower
costs. Essentially, your investment is reduced to one hardware and software design
effort. This same compatibility will be maintained whenever possible through the
evolution of future SGS-THOMSON data communication products.

Our commitment to service is just as strong as our commitment to technology. Ontime
delivery is one impressive example. We have the manufacturing capacity, quality and
technical support needed tomorrow, today.

Four and six-inch wafer production capacity at our Dallas facility is just a part of the
extensive billion-dollar SGS-THOMSON manufacturing machine that spans the globe.
The Dallas plant utilizes 1.2 and 1.5 micron CMOS technology to produce data
communication ICs in large quantities.

At SGS-THOMSON quality is a corporate-wide mission in which every employee
shares responsibility. Demanding programs insure strict compliance with the quality
control procedures essential to service you, our customer.

Technical support is also a key determinate of success. SGS-THOMSON application
engineers around the world are ready to assist you with any problems that might arise
during the design cycle.

Regardless of your needs, you can expect the same close cooperation, manufacturing
quality and advanced technology that have made SGS-THOMSON Microelectronics
a one billion dollar company and one of the world’s leading semiconductor suppliers.
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PRODUCT GUIDE

WIDTH SURFACE
DEVICE DESCRIPTION (MiLs) | CERAMIC | PLASTIC | SN Page
T
MK2180A TRANSGEIVER 600 _ 40-PINDIP | PLCC 44 277
X.25
MK5025 CONTESLLER 600 | 48-PINDIP _ PLCC 52 205
CCSH# 7
MK5027 CONTROLLER 600 | 48-PIN DIP _ PLCC 52 255
MK5030 STARLAN HUB 600 | 48-PINDIP | 48-PINDIP | PLCC 52 9
ETHERNET/
ARLAN PLCC 52
MK5032 V-LANGE 600 | 48-PIN DIP _ PLCG 65 25
CONTROLLER
MANCHESTER
MK5033 ENG IDEC. 300 |28-PIN DIP | 28-PIN DIP _ 85
MANCHESTER
MK5035 ENG DEC. 300 _ 20-PIN DIP _ 99
MANCHESTER
MK50351 ENG DEC. 300 _ 20-PIN DIP _ 111
SERIAL
MK68564 | COMMUNICATIONS | 600 |48-PINDIP | 48-PINDIP | PLCC 52 307
CONTROLLER
ETHERNET CERDIP
MK68592 SiA 300 | g PN DIP _ _ 123
MULTI FUNCTION
MK68901 DERIPHERAL 600 | 48-PIN DIP | 48-PINDIP | PLCC 52 353
SERIAL
MK85C30 | COMMUNICATION | 600 _ 40-PINDIP | PLCC 44 387
CONTROLLER
HCMOS
TS68HC901 | MULTI FUNCTION 600 _ 48-PINDIP | PLCC 52 481
PERIPHERAL
SERIAL
78530 COMMUNICATION | 600 | 40-PIN DIP | 40-PINDIP | PLCC 44 527
CONTROLLER ‘
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StarLAN HUB CHIP

COMMUNICATIONS PRODUCTS

= COMPLETE HUB LOGIC DEVICE COM-
PATIBLE TO STARLAN SPECIFICATION

= SUPPORTS MULTI-POINT EXTENSION (MPE)

= AUTO COMPENSATION FOR WIRING
REVERSAL

= 12 PORT HUB

= OPTIONAL RETIME CIRCUIT

= CASCADABLE. TWO LEVELS MAY BE CAS-
CADED AND STILL APPEAR TO THE NET-
WORK AS ONE YIELDING UP TO A 121 PORT
HUB

s AUTO PREAMBLE GENERATION TO MI-
NIMIZE BIT LOSS

» SELECTABLE ACTIVE CARRIER POLARITY
SENSE

= JABBER FUNCTION ISOLATES NETWORK
FAILURES

= OPTIONAL MINIMUM FRAME LENGTH EN-
FORCEMENT

= COLLISION DETECTION
- multiple inputs
- missing mid-bit transition
- transitions too close together
- transitions too far apart
- AT &T Release 1 Collision presence signal

» 6X CLOCK YIELDS 167NS JITTER TOLER-
ANCE

= TRANSMIT DATA TRAILER ENFORCEMENT

= INPUT PROTECTION AT END OF FRAME
(20us)

» PIN SELECTABLE HIGH-END HUB VERSUS
INTERMEDIATE HUB

= OPTIONAL INTERNAL PULSE STRETCHER
FOR CARRIER SENSE SQUELCH

» UPLINK AND DOWNLINK ACTIVE STATUS
OUTPUTS

s UPLINKAND DOWNLINK COLLISION STATUS
OUTPUTS .

= PER PORT JABBER STATUS OUTPUT

s ONCHIP CRYSTAL OSCILLATOR CIRCUITRY

= 35mW TYPICAL POWER DISSIPATION

July 1989

= CMOS TECHNOLOGY

= 48 PINDIP

» SINGLE 5-VOLT SUPPLY

s ALL INPUTS AND OUTPUTS TTL COM-
PATIBLE"

= INDUSTRIAL VERSION AVAILABLE

Figure 1 : MK5030 Pin Assignment.

GND 1] e 148 vce
Xt 2] ] 47 MODEO
X2 3] ] 46 MODE1

OCLK 4 [] ] 45 MODE2
LEDO 5[] ] 44 MODE3
LED1 6 [] [] 43 MODE4
LED2 7 [] [} 42 MODE5
LED3 8 [] ] 41 MODES
LEDEN 9 ] M [] 40 RESET
co 10 [] K 139 DXD
Do 11 [ 5 ]38 DXEN
c1 12 ] 0 137 UXD
D1 13 ] 3 []36 UXEN
c2 14 [] 0 135 bn
D2 15 ] [ 7134 con
c3 16 [] 133 Dw0O
D3 17 [] 132 cwo
c4 18 [] 131 D9
D4 19 [] [130 c9
Cc5 20 [] 129 D8
D5 21 ] 128 c8
Cc6 22 [] 127 o7
D6 23 [] [126 €7
vee 24 [] [125 GND
DESCRIPTION

The MK5030-HUB is a 48 pin CMOS VLSI device
that simplifies the design and implementation of a
StarLAN compatible HUB. This chip provides all the
digital logic necessary in a HUB.

115




MK5030P/N

PIN DESCRIPTION

X1, X2

OCLK

Co-C11

DO-D11
UXD

UXEN

DXD

DXEN

MODEO

MODEH1

MODE2

2/15

Inputs. Either connect a 6.00 + 0.05%
MHz crystal between the pins, or
leave X2 not connected and apply a
6.0MHz £ .01% square wave to X1.
(Refer to figure 7).

Output. Provides a TTL CLK output
from the above crystal oscillator. This
is useful when cascading devices.

Schmitt inputs. Carrier sense inputs.
Active state is selectable. Refer to
MODE4 below.

Inputs. Received data streams.

Output. UPLINK data stream to the
next UPPER HUB, if any, in the net-
work hierarchy.

Output. UPLINK transmit enable indi-
cating that UXD contains valid data.

Output. Downlink data stream to all
ports. If MODE1 = 1, then this data
stream is derived from Port 11. If
MODE1 = Q then this data stream is
identical to UXD.

Output. Downlink transmit enable to
all ports. If MODET1 = 1, then this data
stream is derived from Port 11. If
MODE1 = Q, then this data stream is
identical to UXEN.

Input. Testmode. Should be tied high
for normal operation. Testmode is
useful only for semiconductor device
production test.

Input. If MODET1 = 1, then the chip is
an intermediate hub ; and C0-10/D0-
10 inputs will be used as UPLINK in-
puts and C11/D11 as the DOWNLINK
input. If MODE1 = 0, then the chip is
a high-end hub ; C0-11/D0-11 inputs
will be used as UPLINK inputs and
DOWNLINK outputs (DXD, DXEN)
will internally be connected to the UP-
LINK outputs . (UXD, UXEN). See
figure 5.

Inputs. If MODE2 = 0, then the input
carriers have been externally
stretched and no internal stretcher is
desired. This stretcher is required as
part of the squelch function. Refer to
figure 2. If MODE2 = 1, then the input

10

MODE3

MODE4

MODE5

MODES6

RESET

LEDEN

Lyy SES;THOMSON

carriers are threshold set off the in-
coming data stream and an internal
pulse stretcher must be used. With
MODE?2 = 1, users do not need to use
one-shots externally for each port.

Input. If MODES = 1, then the retimer
circuit is enabled as specified by IEEE
802.3. If MODES3 = 0, then the retimer
circuit is disabled. This allows HUBs
in close physical proximity to be cas-
caded together and appear to the net-
work as one HUB. Refer to figure 3.

Input. Selects carrier active state. If
MODE4 = 0, then the carrier inputs
(C0-C11) are active low. If
MODE4 = 1 then the carrier inputs
(CO-C11) are active high.

Input. If MODES = 1, then auto pre-
amble generation is enabled. The chip
will initiate preamble transmission
once phase lock is obtained. Once the
transmit FIFO is sufficiently full, trans-
mit data is obtained from the FIFO.
This decreases the amount of bits a
HUB implementation will lose. De-
pending on the implementation, bits
may actually be gained. If
MODE5 = 0, then automatic pre-
amble generation is disabled.

Input. If MODES6 = 1, then minimum
frame length of 96 bits is enforced. If
MODES® = 0, then no minimum frame
length is enforced.

Schmitt input. Active low. A low
causes the device to reset. Input must
be high for normal operation.

Input/output open drain. If LEDEN is
externally connected to GND, thenthe
LED (0-3) provide static status infor-
mation. Otherwise, LEDEN should be
pulled high through a 2Kohm pullup
resistor and LED (0-3) will provide an
ID of an internal status monitoring
point and will pull LEDEN low if that
monitoring point is active. This allows
connection of a single external multi-
plexer to drive indicating devices.

~ Refer to figure 4.




MK5030P/N

LEDO-LED3 Output. If LEDEN is connected to

GND :

LEDO UPLINK transmit enabled
LED1 UPLINK collision sense
LED2 DOWNLINK transmit enabled
LED3 DOWNLINK collision sense.

If LEDEN is not connected to GND,
then LEDEN = 0 indicates that the
LED (0-3) specified function is active :

LED3 LED2 LED1 LEDO Description LEDEN =0 | LEDEN=1

0 0 0 0 PORT 0 jabber active inactive

0 0 0 1 PORT 1 jabber active inactive

0 0 1 0 PORT 2 jabber active inactive

0 0 1 1 PORT 3 jabber active inactive

0 1 0 0 PORT 4 jabber active inactive

0 1 0 1 PORT 5 jabber active inactive

0 1 1 0 PORT 6 jabber active inactive

0 1 1 1 PORT 7 jabber active inactive

1 0 0 0 PORT 8 jabber active inactive

1 0 0 1 PORT 9 jabber active inactive

1 0 1 0 PORT 10 jabber active inactive

1 0 1 1 PORT 11 jabber active inactive

1 1 0 0 UPLINK inactive active

1 1 0 1 UPLINK Collision yes no

1 1 1 0 DOWNLINK inactive active

1 1 1 1 DOWNLINK Collision yes no
Note: 1. UPLINK and DOWNLINK status outputs are normally on and will blink off for 147mS when a frame is transmitted. LED

on-time of 147mS is guaranteed between each off blink.
2. UPLINK and DOWNLINK collision outputs are normally off and will blink on for 147mS when a collision is detected. LED
off time of 147ms is guaranteed between each on blink.

VCC Power supply pin. + 5 VDC + 5%
GND Ground. 0 VDC.

3/15
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MK5030P/N

Figure 2 : Internal Versus External Time Squelch.

EXTERNAL SQUELCH

Q LPF [+
{ 1 ' / "
— MKS5030
v, ————ﬁ*- —r_]—— O Cn
PW.=2,5
MODE2
INTERNAL SQUELCH
-
T ® [] LPF *
MK5030
Vi )
‘1’ ~———— MODE2
4/15
‘ SGS-THOMSON _
Y/ sicrorLEcTRONIES
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MK5030P/N

Figure 3 : Example Showing Retime and No-retime Modes.

RETIME MODE.
9 BIT ELASTIC MK5030
FIFO ENABLED. . HEADER
0’ —— MODE1 HUB
‘+ ——J{ MODE3
oxo M O
b D“
| I DXEN
bn UXxp
y & UXEN
MK5030 -
RETIME MODE. ‘' ——] MODE! SUBLEVEL
9 BIT ELASTIC A
FIFO ENABLED ‘1’ ———{MODE3
INTERMEDIATE
HUB
LEVEL
NO RETIME,
GATE DELAYS
ONLY.
MK5030 MK5030
1'— MODE1 1" ——4 MODE1 SUBLEVEL
B
'0'— MODE3 0" ——{ MODE3
TO DTE'S OR LOWER LEVEL HUBS

Note : Sublevels A and B may either be on same circuit board or on separate boards located in close proximity.

5/45
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Figure 4 : Status Display Modes.

= 2200
LEDO| ———Do————N—va\r——q»—— Vee
= 2200
LED1 —-[>o——|‘»—4\/\/v—-<' STATIC DISPLAY
> 2200 WIO JABBER DISPLAY
LED2 ————Do————“——'v\/\'—«v
= 2200
LED3 ——{>o—-———|‘—'\N\c—‘
LEDEN —1
~
0 +
4
LEDO A 1 —K——o
o
LED1 B 2200
74154 e T—VW— Ve
LED2 c .
SCAN DISPLAY
o W/JABBER DISPLAY
LED3 D
~
— 15 _K._
LEDEN G1
2Ke
vCC

OVERVIEW OF CIRCUIT DESCRIPTION

The MK5030 HUB chip consists of three sub-mo-
dules : the uplink, the downlink, and the status dis-
play module.

The uplink module multiplexes twelve inputs from
stations and/or "lower" HUBS (see figure 3) and re-
times the multiplexed data to remove jitter. The up-
link also handles several optional features including
retiming, disabled auto-preamble generation, and
collision detection/transmission. Refer to figure 5,
MK5030 HUB Block Diagram.

The downlink module is used only in the intermedi-
ate mode, and is nearly identical to the uplink (see

THE UPLINK MODULE -

The uplink module has a carrier processor which

performs the following :

u Detects carrier and outputs a carrier presence
signal.

» Detects collision and outputs a collision presence
signal.

= Will ignore one, or more, inputs by the jabber or
protection time functions.

= Provides time domain filtering to improve noise
tolerance on carrier inputs.

» When in the retime mode :
- Automatically compensates for wiring rever-

" sal.
figure 3). - Recovers clock using a DPLL (for internal
The status display modules provide both static and HUB chip use only).
scanned display of the line activity, detected colli- - Passes data through a serial 9 bit FIFO buff-
sions, and "jabbed" inputs. er.
615 LN7 SGS-THOMSON

Y/ naicrorLEGTRONIGS

14



MK5030P/N

- When in minimum frame length mode, the
frame length is guaranteed to be greater than
96 bits.

- Will perform Automatic Preamble Generation
(APG) if the optional APG is selected.

- Detects end of-frame using the DPLL.

= When NOT in the retime mode, the DPLL, APG

and FIFO are bypassed, and the output is taken

from the selected input without any flip-flop de-

lays (gate delays only).

CARRIER AND DATA INPUTS

When an input has a signal present, the carrier will
be detected on the appropriate pin (CO-C11). The
carrier input is user selected for either external
squelch (with external one-shots) orinternal squelch
(a 2uS pulse stretcher is added by the HUB chip).
MODE?2 = 0 selects external squelch, and MODE2
=1 selects internal.

Note, a carrier input must be active for at least three
clock samples for it to be recognized by the chip.
Any isolated pulse less than three clock samples
wide will be ignored. However, when using internal
carrier squelch, the carrier must be active for at least
one clock sample time every 2uS to be considered
valid beyond the initial carrier recognition. When not
using internal squelch, the carrier must be active
during the entire frame to avoid data loss. Ignoring
carrier spikes provides extra noise protection and is
also referred to as time domain filtering (TDF).

RETIME MODE

The selected valid data input is fed to a digital phase
locked loop (DPLL). The DPLL is implemented with-
a counter which clears on each transition. This gives
a jitter tolerance of 167ns peak to peak (83ns peak).
This is 40% more tolerance than required by the
StarLAN specification.

The valid input is passed through a 9 bit FIFO. Out-
put from the FIFO is prevented until the FIFO is 4
bits full. This is called the 4 bit watermark, and gives
the FIFO 4 bits of elasticity which is more than suf-
ficient to absorb the allowable 0.01% clock toler-
ance.

AUTOMATIC PREAMBLE GENERATOR

If APG is enabled, preamble generation at the out-
puts DXD and UXD is started as soon as the DPLL
acquires lock. When the FIFO reaches the 4 bit
watermark, the output data are taken from the FIFO.

‘7’ %}ﬂ‘é?ﬁégggv'me@ncs

The APG keeps the preamble from "shrinking” as a
frame is passed from HUB to HUB. Without APG, a
HUB chip will lose an average of 2 preamble bits,
but with APG, an average of 2 preamble bits are
gained. This two bit gain should be taken into ac-
count by system designers.

AUTOMATIC COMPENSATION FOR WIRING
REVERSAL

When installing twisted pair telephone wiring, it is
often difficult and expensive to maintain proper po-
larity on the wire pairs. The MK5030 will automati-
cally compensate for this reversal on a per port
basis. Any frame that is received with inverse po-
larity will be detected and will be transmitted on the
DXD and UXD pins with the correct polarity. This po-
larity compensation is active only while in the retime
mode.

MINIMUM FRAME LENGTH ENFORCEMENT

When minimum frame length enforcement (FLE) is
enabled (MODES = 1) and the MK5030 is in retime
mode, the input carrier is assumed to be valid for at
least 96 bit times. If either the incoming carrier goes
inactive or EOF is detected prior to 96 bit times, the
MK5030 will send collision presence (CP) for the re-
mainder of the 96 bit times. This feature is import-
ant in multi-port environments where signal
superposition may cause early carrier dropout.
NOTE : IEEE standards committee is, at the print-
ing, still defining FLE. The actual length guaranteed
is subject to change.

NO-RETIME MODE

If the retime mode is disabled, then the DPLL, FIFO,
and APG are bypassed. The outputs, DXD and
UXD,are taken from the selected input without
clocked delays (i.e., flip-flops). There are gate de-
lays only. End-of-frame is detected by a counter in-
stead of the DPLL. The advantage of the no-retime
mode is that two HUBs cascaded together will ap-
pear to the network as one. See figure 3. In no-re-
time mode, an average of 2 bits will be lost as
outputs are enabled after the first rising edge of the
incoming data.

PROTECTION TIME

At the end of each frame, all carrier inputs are ig-
nored for20uS. Thisis called the protection time and
insures immunity to post end-of-frame spikes
caused by transformer coupling.

SON 7115
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Figure 5 : MK5030 HUB Block Diagram.

eee. =X - X 7 X -
N/ /I

h—__’

STROBE POINTS

® ®0 LED3-0
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COLLISION

A collision is defined when any one of the following
five conditions exists : a. Multiple carrier inputs ; b.
Manchester code violations ; c. FIFO under-
flow/overflow exception. d. PLL lock acquisition ti-
meout ; e. frame length violation. An IEEE defined
collision presence (CP) code is placed on the UXD
output. The starting point of the CP sequence is ad-
justed to allow faster CP detection by the remote
station or HUB. The HUB chip is fully upward com-
patible with the existing AT&T release 1 CP signal.

JABBER

If a station transmits data for greater than 27mS
(which allows twice its normal maximum frame size)
then the HUB will output a CP signal. This should
correct the error in the station in most cases. How-
ever, if that station continues to transmit for up to a
total time of 54mS, then the station is "jabbed". This
means that the jabber function in the HUB chip will
ignore that input and, in effect, remove the station
from the network. If the "jabbed" station goes silent
and then is the originator of new data, the station is
allowed back onto the network by the HUB chip.

Thus, StarLAN networks automatically adjust as
portions of the network fail and are repaired.

THE DOWNLINK MODULE

The downlink is identical to the uplink except with-
out the multiplexer, frame length enforcement, and
jabber functions. In the intermediate mode (MODE 1
= 1), port 11 is a downlink input connected to the
next "higher" HUB downlink output. See fig. 3. In the
high-end mode (MODET1 = 0), all twelve ports feed
the uplink, and DXD-DXEN are internally connected
to UXD-UXEN.

Figure 7 : Oscillator Operation.

STATUS DISPLAY
Two display modes are supported : static and scan.

" When LEDEN is externally tied to GND, then

LEDO - LED3 provide static status information.
When LEDEN is externally tied to VCC through a
pull-up resistor, then an external demultiplexer
(such as a 74154) may be used to provide 16 lines
of status information. See Figures 4 and 6, and also
see the description of pins LEDO - LEDS.

OSCILLATOR

The MK5030 will accept two forms of clock input : a
CMOS input or a crystal. If pin X2 is left uncon-
nected, a 6.0MHz £ 0.01% CMOS clock may be ap-
plied to pin X1. Alternately, a crystal circuit may be
connected between X1 and X2 to form the basis of
an oscillator. Typically, a 6.0 = 0.005% parallel res-
onant crystal is needed to insure the + 0.01% fre-
quency accuracy required for StarLAN. Refer to
figure 7. A fundamental mode, parallel resonance
type crystal should be used with the manufacturer’s
suggested load capacitance.

OCLK provides a TTL CMOS level clock output use-
ful for cascading HUB chips or driving surrounding
logic.

RESET INPUT

The reset pin is an active low Schmidt trigger input.
A simple RC network may be used to insure correct
operation upon power-up. In addition, if the mode
inputs are changed after the application of power,
reset must be reapplied. If either MODE1 or MODE3
is changed, an internal reset is generated automati-
cally. Refer to fig. 8.

A) EXTERNAL CLOCK B) CRYSTAL OPERATION
a7pl
cMos ll X1
x1
CEvEL 6.0MM. T
cLocK OMHz
+.005% D
4 }— -I X2
X2 | 47pf
L37 SGS-THOMSON 15
Y/ wicrorEcTRONICS :
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MK5030P/N

Figure 8 : Typical RC Connection for Power-On Reset.

vce
—e———
10KQ
| RESET
I N F
- S

SYSTEM PERFORMANCE CONSIDERATIONS allows designers flexibility in their design. Figure 9
USING THE MK5030 shows a typical circuit diagram.
The MK5030 has several modes of operation. This

Figure 9 : MK5030 External Component Diagram.

e -
T S PORTS 0-10 OUTPUT
6.0 MHz 3+ 0.005% °
\
< 2200
1 = I 4 - a .
DI A7pF —m 3 48 —
4 i = rf—)}ﬂ_ N .
M 1A s —
s 6 a
:'"‘5‘ 7 -
,;. E 6| Vee : :;
= & 2K i :
—|>'——us po«ro{ : E ::
— 2 0 E'l D g
e I - m
v, = 08V ng I »
. — . 3
o FORT :‘ 1. b
o * 4 1 EY
981 1 ° 20|
3pt
T roms{ ] : :
— 22 27
PWS{ N ”
TYPICAL INPUT = veco— | 2
1015 (37 SGS-THOMSON
Y/ MicroELECTRONICS
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ELECTRICAL SPECIFICATIONS

This chapter provides tabular presentations for Ab-
solute Maximum Ratings, DC Characteristics, Ca-

pacitance, and AC Timing Specifications. In rams.

ABSOLUTE MAXIMUM RATINGS

addition, illustrations are provided for an Output
Load Diagram (figure 10) and HUB Timing Diag-

Symbol Parameter Value Unit
Temperature under Bias - 25to + 100 °C
Storage temperature - 65 to + 150 °C
Voltage on any Pin with Respect to Ground —0.5to Vce + 0.5 Vv
Power Dissipation (no load) 125 mW

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other condition above those indicated in the operational sections of the specifica-
tion is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

DC CHARACTERISTICS T4 = 0°Cto 70°C, Voc = + 5V + 5% unless otherwise specified.

Symbol Test Condition Min. Max. Unit
V|L -05 + 0.8 \
Vi Except Pin X1 +20 [Veec +05 \
Vi Pin X1 +35 |Vgc +05 Vv
VoL @ loL =3.2mA +05 \Y
Vou @ lo =— 0.4mA +24 Vv

[ @ VN =04 to Vee + 10 uA
lcc | @ Txi = 6MHz 25 mA

CAPACITANCE F = 1MHz

Symbol Test Condition Min. Max. Unit
Cin 10 pf
Cout 10 pf
Cio 20 pf

&37 $SsTHoMsoN
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MKS5030P/N

AC TIMING SPECIFICATIONS
Ta =0°Cto 70°C, Vg = + 5V £ 5% unless otherwise specified, Vyy = 2.0V, V¢ =0.8V

#| Signal [Symbol Parameter Min. Typ. Max. Unit
1 X4 Txir X1 Period 160 ns
2 X4 TxiL X1 Low Time 60 ns
3 X4 TxiH X1 High Time 60 ns
4 X1 TxiR Rise Time of X1 0 10 ns
5 X4 Txie Fall Time of X1 0 10 ns
6 X2 Txz X2 Delay from X1 30 ns
7|1 OCLK TocLk | OCLK Delay from X1 45 ns
8| UXD Tuxo | UXD Delay from X1 45 65 ns
9| UXEN Tuxen | UXEN Delay from X1 48 75 ns
10 DXD Toxo | DXD Delay from X1 48 65 ns
11| DXEN Toxen | DXEN Delay from X1 51 75 ns
12| UXD Juxo | Transmit Jitter : | Tuxo T — Tuxp 4 |+ 2 2 4 ns
13| DXD Joxp | Transmit Jitter : | Toxp T — Toxp 4 |+ 2 2 4 ns
14 CO-11 Tcs CO0-11 Setup to X1 15 ns
15| CO-11 TcH C0-11 Hold from X1 15 ns
16| DO-11 Tos DO-11 Setup to X1 15 ns
17{ DO-11 ToH DO0-11 Hold from X1 15 ns
18| DO-11 JoIN DO0-11 Incoming Jitter Tolerance 162 ns
19|UXD, DXD| Texp | Delay from any D Input 42 60 ns
20|UXD, DXD| Jnm No Retime Jitter : | Txp T = Txp { |+ 2 2 4 ns
21| LEDO-3 TLED Delay from X1 50 ns
22| LEDEN |T_epenr| Guaranteed Release Time until LEDg.3 2600 ns
Change
23| LEDEN |T_epenr| Delay from LEDg.3 Transition 2660 ns

Figure 10 : Oscillator Timing Diagram.
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Figure 11 : Retimer Enabled (MODES3 = 1) Timing Diagram.
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Figure 12 : Retimer Disabled (MODES = 0) Timing Diagram.
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Figure 13 : Status Display Timing Diagram.
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Figure 14 : Output Load Diagram.

Vee

14K

FROM OUTPUT LEDEN
UNDER TEST
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.|H
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Jay

VCC
R, = 1.2K
cR,

O} %

C, = 100pf min @ 1 MHz

CR,-CR, = IN914 OR
EQUIVALENT

GLOSSARY OF TERMS

automatic preamble An optional circuit in the HUB

generator (APG)  chip which will begin preamble
generation before the FIFO
reaches the 4 bit watermark.
The APG replaces a 2 bit loss
in the preamble through a HUB
with a 2 bit gain. See Retime
Mode.

protection time A 20uS period at the end of
each frame where all carrier in-
puts are ignored. This protec-
tion insures immunity to post
end-of-frame spikes caused by
transformer coupling. See Pro-
tection Time.

downlink The data path going from a
"higher" HUB to the next
"lower" HUB, or going from a
HUB back to the stations.

14/15 :
ST R
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high-end hub

intermediate hub

jabber

uplink

A HUB that does not connect
to another "higher" HUB. The
downlink outputs, DXD and
DXEN, are internally con-
nected to_the uplink outputs,
UXD and UXEN.

A HUB that connects to an-
other "higher" HUB. Pins C11
and D11 must be used as
downlink inputs.

A circuit module inside the
HUB chip which protects the
network from a station which is
constantly transmitting. See
Jabber.

The data path going from a
"lower" HUB to the next
"higher" HUB, or going from the
stations to a HUB.
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PACKAGE DESCRIPTION
48 Pin Ceramic - MK5030P

DIM. INCHES
MIN | MAX
o . . . o A 2376 | 2424
48 26 B 0576 | 0.604
c 0.120 | 0.160
:1; D 0.015 | 0.021
. F 0.030 | 0.055

,0 " G 0.100 BSC
= —— J 0.008 | 0.013
K 0.100 | 0.165
L 0590 | 0.616
M 0° 10°
F N 0.040 | 0.060

48 Pin Plastic - MK5030N

MILLIMETERS INCHES
DIM MIN MAX MIN MAX
A 61.468 | 62.738 | 2.420 | 2.470
48 25 B 14.986 | 16.256 | .590 .640
C 13.462 | 13.97 .530 .550
D 3.556 4064 .140 .160
E 0.381 1.524 .015 060
F 3048 3.81 120 150
G 1.524 | 2.286 .060 .090
O H 1.186 | 1.794 .090 110
1 24 J | 1524 | 1778 | 600 | 700
1 K 0.381 0.533 .015 .021
G—J '4—— L 0.203 | 0.305 .008 012
A M 1.143 | 1.778 .045 .070
. 1
7 l
E —7J
i S N °
b /
f i E J!‘ L T
. AT B |
K L 1
M ¢ €
L 23 EQUAL SPACES
AT 0.100 + 0.010 (T.N.A.)
15/15
" SGS-THOMSON
I MICROELECTRONICS
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MK5032

VARIABLE BIT-RATE (1 — 10MHz)

= SUPPORTS LAN STANDARDS :
IEEE 802.3, ETHERNET, CHEAPERNET, AND
STARLAN

= SUPPORTS DATA RATES FROM 1 TO 10Mbps

» SUPPORTS SYSTEM CLOCKS FROM 1 TO
10MHz

» ON-CHIP DMA WITH BUFFER MANAGEMENT
USING CIRCULAR QUEUES

» COMPLETE CSMA/CD DATA LINK CONTROL-
LER (MAC)

= PREAMBLE INSERTION AND CHECKING

CRC INSERTION AND STRIPPING

GENERAL PURPOSE BUS INTERFACE COM-

PATIBLE WITH 8086 AND 68000 BUSES

» CABLE FAULT DETECTION

w 48 PIN DIP. + 5V ONLY. ALL INPUTS/OUT-
PUTS TTL COMPATIBLE

= COMPATIBLE WITH MK5033, MK50351 EN-
CODER/DECODER AND WITHMK68591/2 SER-
IAL INTERFACE ADAPTOR

DESCRIPTION

The 5032 variable Bit-Rate LANCE is a 48-pin VLSI
device that simplifies the interfacing of a microcom-
puter or a minicomputer to an IEEE 802.3 Local
Area Network.

PIN DESCRIPTION

DALO0-DAL15
(Data/Address Bus )

Input/Output Three State. The time multiplexed Ad-
dress/Data bus. These lines will be driven as a bus
master and as a bus slave.

READ

Input/Output Three State. Indicates the type of oper-
ation to be performed in the current bus cycle. When
i#is a bus master, MK5032 drives this signal.

MK5032 as bus slave :

High - The chip places data on the DAL lines.
Low - The chip takes data off the DAL lines.

MK5032 as bus master :

High - The chip takes data off the DAL lines.
Low - The chip places data on the DAL lines.

July 1989

Figure 1 : Pin Connections.

Vss 1 . 48 vce
DALO? 2 47 DAL8
DALOS 3 46 DALOS
Dalos 4 45 DALIO
DALO4 5 a4 DALY
DALO3 6 43 pau2
DALD2 27 42 DAL13
DALOY 8 41 DALa
DALOO 9 40 DALYS

READ 10 3 A

WTR 11 38 A7

DAU 12 MK5032 37 Al

DAIO 13 3% A9

DAS 14 3 A2

BMO/BYTE 15 3¢ An

BM1/BUSAKO 16 33 A2

HAOLD/BUSRO 17 32 A23

ALE/AS 18 31 Rx
HiDA 19 30 RENA
cs 20 29 T

ADR 21 28 Cisn

READY 22 27 RCLK
RESET 23 26 Tena

Vss 24 25  SCiK

INTR
(Interrupt)

Output Open Drain. When enabled, an attention sig-
nal that indicates the occurence of one or more of
the following events : a message reception or trans-
mission has completed or an error has occured dur-
ing the transaction ; the initialization procedure has
completed ; or a memory error has been en-
countered. Setting INEA in CSRO (bit 06) enables
INTR.

DALI
(Data/Address Line In)

Output Three State. An external bus transceiver
control line. When MK5032 is a bus master and
reads from the DAL lines, DALI is asserted during
the data portion of the transfer.

DALO
(Data/Address Line Out)

Output Three State. An external bus transceiver
control line. When MK5032 is a bus master and
drives the DAL lines, DALO is asserted during the
address portion of a read transfer of for the duration
of a write transfer.

1/14
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DAS
(Data Strobe)
Input/Output Three State. Defines the data portion
of the bus transaction. DAS is driven is driven only
as a bus master.
BMO, BM1 OR BYTE, BUSAKO
(Byte Mask)
Output Three State. Pins 15 and 16 are programm-
able through bit (00) of CSR3 (known as BCON).
Asserting RESET clears CSR3.
CSR3(00) BCON =0

PIN 16 = BM1 (Output Three State)

PIN 15 = BMO (Output Three State)
BMO, BM1 Byte Mask. Indicates the byte(s) of a bus
transaction to be read or written. The BM lines are
ignored as a bus slave and assume word transfers
only. The MK5032 drives the BM lines only when it
is a bus master. Byte selection occurs as follows :

BM1 BMO

Low Low Whole Word

Low High Byte of DAL 08 - DAL 15
High Low Byte of DAL 00 - DAL 07
High High None

CSR3(00) BCON = 1
PIN 16 = BUSAKO (Output)
PIN 15 = BYTE (Output Three State)

BYTE. An alternate byte selection line. Byte selec-
tion occurs when the BYTE and DAL (00) lines are
latched during the address portion of the bus trans-
action. BYTE, BMO and BM1 are ignored when
MK5032 is a bus slave. There are two modes of or-
dering bytes depending on bit (02) of CSR3, (known
as BSWP). This programmable ordering of upper
and lower bytes when using BYTE and DAL (00) as
selection signals is required to make the ordering
compatible with various 16-bit microprocessors.
BSWP =0 BSWP =1

BYTE DAL(00) BYTE DAL(00)

Low Low Low Low  Whole Word
Low High Low High lllegal Condition
High High High Low  Upper Byte
High Low  High High Lower Byte

BUSAKO. The DAM daisy chain output.

HOLD/BUSRQ
(Bus Hold Request)

Input/Output Open Drain. MK5032 asserts this sig-
nal when it requires access to memory. HOLD is
held low for the entire bus transaction. This bit is pro-
grammable through bit (00) of CSR3 (known as

2/14
26
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BCON) In the daisy chain DAM mode (BCON = 1)
BUSRQ is asserted only if BUSRQ is inactive prior
to_assertion. Bit (00) of CSR3 is cleared when
RESET is asserted.
CSR3(00) BCON =0
PIN 17 = HOLD (Output Open Drain)
CSR3(00) BCON = 1
PIN 17 = BUSRQ (Output Open Drain)
BUSRQ will be asserted only if PIN 17 is high
prior to assertion.
ALE/AS
(Address Latch Enable)

Output Three State. Used to demultiplex the DAL
lines and define the address portion of the bus cycle.
This pin is programmable through bit (01) of CSR3.
As ALE, the signal transitions from high to low at the
end of the address portion of the bus the address
portion of the bus transaction and remains low dur-
ing the entire data portion of the transaction. As AS,
the signal transitions from low to high at the end of
the address portion of the bus transaction and re-
mains high throughout the entire data portion of the
transaction. The MK5032 drives the ALE/AS line
only as a bus master.

CSR3(01) ACON =0
PIN 18 = ALE
CSR3(01) ACON = 1
PIN 18 = AS
HLDA
(Bus Hold Acknowledge)
Input. A response to HOLD indicating that the
MK5032 is the Bus Master. HLDA stops its response
when HOLD ends its assertion.
cs
(Chip Select)
Input. When asserted, CS indicates MK5032 is the
slave device of the data transfer. CS must be valid
throughout the data portion of the bus cycle.
ADR
(Register Address Port Select)
Input. When CS is asserted, ADR indicates which

of the two register ports is selected. ADR must be
valid throughout the data portion of the bus cycle.

DATA PORT

Low Register Data Port
High Register Address Port
READY

Input/Output Open Drain. When the MK5032 is a
bus master, READY is an asynchronous acknow-
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ledgement from external memory that will complete
the data transfer. As a bus slave, the chip asserts
READY when it has put data on the bus, or is about
to take data off the bus. READY is a response to
DAS. READY negates after DAS negates. Note : If
DAS or CS deassert prior to the assertion of
READY, READY cannot assert.

RESET

Input. Bus reset signal. Causes MK5032 to cease
operation and to enter an idle state.

SCLK
(System Clock)

Input. A clock from 1 to 10MHz.

TENA
(Transmit Enable)

Output. Transmit Output Stream Enable. A level as-
serted with the transmit output bit stream, TX, to en-
able the external transmit logic.

RCLK
(Receive Clock)

Input. Normally a 6 square wave synchronized to
the receive data and present only while receiving an
input bit stream.

CLSN

(Collision)

Input. A logical input that indicates that a collision is
occuring on the channel.

X
(Transmit)

Output. Transmit output bit stream. This pin is pro-
grammable through bit (07) of the MODE REGIS-
TER (MAN). When this bitis a "zero" the output data
stream will be NRZ. When MAN is set to a "one",
the data will be Manchester Encoded starting at a
zero level and ending at the end of packet in a mark-
ing condition. (Continuous one level). This mode will
function only when the data rate is programmed less
than the rate of SCLK.

Three other bits in the MODE register provide a data
rate division of 1, 2, 4, 6, 8, or 10. This means that
the data rate of TX will be a division of SCLK. For
more details on the MODE register, see the techni-
cal manual.

RENA
(Receive Enable)

Input. A logical input that indicates the presence of
data on the channel.

RX
(Receive)

Input. Receive input bit stream.

A16 - A23
(High-Order Address Bus)

Output Three State. The additional address bits
necessary to extend the DAL lines to produce a 24-
bit address. These lines will be driven only as a bus
master.

vCcC

Power supply pin. + 5VDC + 5 percent.

Filtering : A power supply filter is recommended at
the MK5032 between Vcc (48) and Vss (1, 24). This
filter consists of two capacitors in parallel having the
values of 10 uf and 0.47 uf respectively.

VSS
Ground. 0 VDC.

FUNCTIONAL CAPABILITIES

The MK5032 interfaces to a microprocessor bus
characterized by time-multiplexed address and da-
talines. Typically, data transfers are 16 bits wide but
byte transfers occur if the buffer memory address
boundaries are odd. The address bus is 24 bits
wide.

The IEEE 802.3 packet format consists of 64-bit pre-
amble, a 48-bit destination address, a 48-bit source
address, a 16-bit field, and from a 46 to 1500 byte
data field terminated with a 32-bit CRC. The pac-
kets' variable widths accommodate both short-
status command and terminal traffic packets and
long data packets to printers and disks (1024-byte
disk sectors, for example). Packets are spaced a
minimum of 96 bit times apart to allow one node
enough time to receive back-to-back packets.

The MK5032 operates in a minimal configuration
that requires close coupling between local memory
and a processor. The local memory provides packet
buffering for the chip and serves as a communica-
tion link between chip and processor. During initial-
ization, the control processor loads the starting
address of the initialization block plus the operating
mode of the chip via two ports that can access four
control registers into MK5032. The host processor
talks directly to MK5032 only during this initial
phase. All further communications are handled via
a Direct Memory Access (DMA) machine under
microword control contained within  MK5032.
Figure 2 shows a block diagram of the MK5032 and
PLS (MK68591, MK50351, or MK5033) device used
to create an IEEE 802.3 interface for a computer
system.

L7 SGS-THOMSON 3n4
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mode of the chip via two ports that can access four
control registers into MK5032. The host processor
talks directly to MK5032 only during this initial
phase. All further communications are handled via
a Direct Memory Access (DMA) machine under

microword control contained within  MK5032.
Figure 2 shows a block diagram of the MK5032 and
PLS (MK68591, MK50351, or MK5033) device used
to create an IEEE 802.3 interface for a computer
system.

Figure 2 : Ethernet Local Area Network System Block Diagram.
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FUNCTIONAL DESCRIPTION

SERIAL DATA HANDLING

MK5032 provides the IEEE 802.3 interface as fol-
lows. In the transmit mode (since there is only one
transmission path, IEEE 802.3 is a half duplex sys-
tem), the MK5032 reads data from a transmit buff-
er by using DMA and appends the preamble, sync
pattern (two ones after alternating ones and zeros
in the preamble), and calculates and appends the
complement of the 32-bit CRC. In the receive mode,
the destination address, source address, type, data,
and CRC fields are transferred to memory via DMA

4/14
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cycles. The CRC is calculated as data and trans-
mitted CRC is received. At the end of the packet, if
this calculated CRC does not agree with a constant,
an error bit is set in RDM1 of the receiver descrip-
tor ring. In the receive mode, MK5032 accepts pac-
kets under four modes of operation. The first mode
is a full comparison of the 48-bit destination address
in the packet with the node address that was pro-
grammed into the MK5032 during an initialization
cycle. There are two types of logical addresses. One
is a group type mas ; where the 48-bit address in
the packet is put through a hash filter in order to map
the 48-bit physical addresses into 1 of 64 logical
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ation is the so called "promiscuous mode" in which
a node will accept all packets on the cable regard-
less of their destination address.

COLLISION DETECTION AND IMPLEMENTA-
TION

The IEEE 802.3 CSMA/CD network access algo-
rithm is implemented completely within MK5032. In
addition to listening for a clear network cable before
transmitting, IEEE 802.3 handles collisions in a pre-
determined way. Should two transmitters attempt to
seize the network cable at the same time, they will
collide, and the data on the network cable will be
garbled. MK5032 is constantly monitoring the Colli-
sion (CLSN) pin. This signal is generated by the
MAU when the signal level on the network cable in-
dicates the presence of signals from two or more
transmitters. If MK5032 is transmitted when CLSN
is asserted, it will continue to transmit the preamble
(collisions normally occur while the preamble is
being transmitted), then will "jam" the network for 32
bit times. This jamming ensures that all nodes have
enough time to detect the collision. The transmitting
nodes then delay a random amount of time accord-
ing to the "truncated binary backoff" algorithm
defined in the IEEE 802.3 specification to minimize
the probability of the colliding nodes havinb multiple
collisions with each other. After 16 abortive attemps
to transmit packet, MK5032 will reporta RTRY error
due to excessive collisions and step over the trans-
mitter buffer. During reception, the detection of a col-
lision causes that reception to be aborted.
Depending on when the collision occurred, MK5032
will treat this packet as an error packet if the packet
has an address mismatch, as a runt packet (a
packet that has less than 64 bytes), or as a legal
length packet with a CRC error.

Fatal error reporting is provided by the MK5032
through a microprocessor interrupt and error flags
in CSRO. These error conditions are collision error
(the failure of the MAU to send a signal-quality-er-
ror message at the conclusion of a normal transmis-
sion), transmitter ON longer than 1518 bytes, a mis-
sed packet, and a memory error (failure of a memo-
ry transaction to complete within 256 sys clocks).

Additional errors are reported through bits in the de-
scriptor rings (on a buffer by buffer basis). Receive
error conditions include framing, CRC and buffers
errors, and overflow. Transmit descriptor rings have
error bits indicating buffer, underflow, late collision,
and loss of carrier. Additionally, transmit descriptor
rings have a bit indicating that the transmitter has

unsuccessfully tried to transmit over a busy com-
munication link.

Transmit descriptor rings also have ten bits reserved
for a Time Domain Reflectometry counter (TDR). On
the occurance of a collision, the value in the TDR
will give the number of system clocks until the colli-
sion, which can be used to determine the distance
to the fault.

BUFFER MANAGEMENT

A key feature of the MK5032 and its DMA channel
is the flexibility and speed of communication be-
tween the MK5032 and the host microprocessor
through common memory locations. The basic or-
ganization of the buffer management is a circular
queue of tasks in memory called descriptor rings, as
shown if figure 3. These rings control both transmit
and receive operations. Up to 128 tasks may be
queued on a descriptor ring for execution by the
MK5032. Each entry in a descriptor ring holds a
pointer to a data memory buffer and an entry for the
data buffer length. Data buffers can be chained or
cascaded to handle a long packet in multiple data
buffer areas. The MK5032 searches the descriptor
rings to determine the next empty buffer. This en-
ables it to chain buffers together or to handle back-
to-back packets. As each buffer is filled, an "own"
bit is reset, signaling the host processor to empty
this buffer.

MICROPROCESSOR INTERFACE

The parallelinterface of MK5032 has been designed
to be "friendly", or easy to interface, to many popu-
lar 16-bit microprocessors. These microprocessors
include the TS68000, Z8000, 8086, LSI-11, T-11.
MK5032 has a wide 24-bit linear address space
when in the Bus Master Mode, allowing it to DMA
the entire address space of the above microproces-
sors. MK5032 uses no segmentation or paging me-
thods. As such, MK5032 addressing is closest to
MK68000 addressing, but is compatible with the
other microprocessors. When MK5032 is a bus
master, a programmable mode of operation allows
byte addressing, either by employing a Byte/Word
control signal (much like that used on the 8086 or
the Z8000) or by using an Upper Data Strobe/Lower
Data Strobe much like that used on the TS68000,
LSI-11 microprocessors. A programmable polarity
on the Address Strobe signal eliminates the need
for external logic. MK5032 interfaces with multi-
plexed and demultiplexed data busses and features
control signals for address/data bus transceivers.

L7 S5s-THOMSON : 514
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After the initialization routine, packet reception or
transmission, transmitter timeout error, a missed
packet, or memory error, the MK5032 generates an
interrupt to the host microprocessor. )

CSRO0.Bit (06) of CSRO, INEA, enables or disables
interrupts to the micorprocessor. In the polling
mode, BIT (07) of CSRO is sampled to determine if

an interrupt causing condition has occurred.

The cause of the interrupt is ascertained by reading

Figure 3 : MK5032 Memory Management.

MK5032 CSR REGISTERS
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MK5032 INTERFACE DESCRIPTION

ALE, DAS and READY time all data transfers from
the MK5032 in the Bus Master mode. The automatic
adjustment of the MK5032 cycle by the READY sig-
nal allows synchronization with variable cycle time
memory due either to memory refresh or to dual port
access. Bus cycles are a minimum of 600ns long
and can be increased in 100ns increments.

READ SEQUENCE

Atthe beginning of a read cycle, valid addresses are
placed on DALOQO-DAL15 and A16-A21. The BYTE
Mask signals (BM0 and BM1) become valid at the
beginning of this cycle as does READ, indicating the
type of cycle. The trailing edge of ALE or AS strobes
the addresses A0O-A15 into the external latches. Ap-
proximately 100ns later, DALOO-DAL15 go into a
three state mode. There is a 50ns delay to allow for
tranceiver turnaround, then DAS falls low to signal
the beginning of the data portion of the cycle. At this
point in the cycle, the MK5032 stalls waiting for the
memory device to assert READY. Upon assertion
of READY, DAS makes a transition from a zero to
aone, latching memory data. (DAS is low for a mini-
mum of 200ns).

The bus transceiver controls, DALI and DALO, con-
trol the bus transceivers. DALI signals to strobe data

MK5032 ELECTRICAL SPECIFICATION
ABSOLUTE MAXIMUM RATINGS

toward the MK5032 and DALO signals to strobe
data or addresses away from the MK5032. During
aread cycle, DALO goes inactive before DALI goes
active to avoid "spiking" of bus transceivers.

WRITE SEQUENCE

The write cycle begins exactly like a read cycle with
the READ line remaining inactive. After ALE or AS
pulse, the DAL00-DAL 15 change from addresses to
data. DAS goes active when the DALO0-DAL15 are
stable. This data remains valid on the bus until the
memory device asserts READY. At this point, DAS
goes inactive, latching data into the memory device.
Data is held for 75ns after the negation of DAS.

MK5032 INTERFACE DESCRIPTION BUS
SLAVE MODE

The MK5032 enters the Bus Slave Mode whenever
CS becomes active. This mode must be entered
whenever writing or reading the four status control
registers (CSRO, CSR1, CSR2, and CSR3) and the
register address pointer (RAP). RAP and CSRO may
be read or written to at any time, but the MK5032
must be stopped (CSRO bit 02) when CSR1, CSR2,
or CSR3 is to be written to or read.

Symbol Parameter Value Unit
Ta Temperature Under Bias —25to0+ 125 °C
Tstg Storage Temperature —651to + 150 °C
" Voltage on any Pin with Respect to Ground -03to+7 Vv
Pp Power Dissipation 2.0 \%

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other condition above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

DC CHARACTERISTICS T, = 0°C to 70°C, V¢ = + 5V £ 5 percent unless otherwise specified.

Symbol Parameter Min. Max. Unit
Vi Input Low Voltage - 0.5 +0.8 \Y
Viy Input High Voltage +2.0 |Vec +0.5 \
Voo Output Low Voltage +0.5 \
Vou Output High Voltage +24 \
I Input Leakage +10 HA
L7 SGS-THOMSON 4
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CAPACITANCE F = 1MHz

Symbol Parameter Min. Max. Unit
Cn Input Capacitance 10 pF
Cout | Output 10 pF
Cio 20 pF

AC TIMING SPECIFICATIONS (T, = 0°C to 70°C, V¢ = + 5V * 5 percent, unle

ss otherwise specified.

32

N° | Signal | Symbol Parameter Test Conditions Min. Typ. Max.
(ns) (ns) (ns)
1 | SCLK Tsct SCLK Period 99 101
2 | SCLK TscL SCLK Low Time 45 55
3 | SCLK Tsch SCLK High Time 45 55
4 | SCLK Tscr Rise Time of SCLK 0 8
5 | SCLK Tscr Fall Time of SCLK 0 8
6 | TENA Trep TENA Propagation delay after the rising | C_ = 50pF 75
edge of SCLK.
7 | TENA Tren TENA Hold Time after the rising edge of| C, = 50pF 5
SCLK.
8 X Trpp TX data propagation delay after the C_ = 50pF 75
rising edge of SCLK. (see note 1)
8A X Trorr TX Transition - Transition C_ = 50pF By -7 B-7
(see note 2)
9 > Tron TX data Hold Time after the rising edge | C, = 50pF 5
of SCLK. (see note 1)
10 | RCLK Tret RCLK Period 85 118
11| RCLK | Trey | RCLK High Time 38
12 | RCLK TreL RCLK Low Time 38
13 | RCLK Ther Rise Time of RCLK 0 8
14 | RCLK Trer Fall time of RCLK 0 8
15 RX Tror RX Data Rise Time 0 8
16 RX Tror RX Data Fall Time 0 8
17 RX Trou RX Data Hold Time (RCLK to RX data 5
change)
18 RX Tros RX Data Setup Time (RX data stable to See
(see note 3)| the rising edge of RCLK) note 3 |
19 | RENA.. TopL RENA Low Time 120
20 | RENA TrenH RENA Hold Time after rising edge of 40
RCLK.
21 | CLSN Tepu CLSN High Time 80
22 | A/DAL Toorr Bus master driver disable after rising 0 50
edge of HOLD
23 | A/DAL Toon Bus master driver enable after falling 0 150
edge of HLDA
24 | HLDA Thua Delay to falling edge of HLDA from 0
falling edge of HOLD (bus master)
g4 LS5 SGS-THOMSON
Y/ sicaosLECTRONICS
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AC TIMING SPECIFICATIONS (continued)

N° | Signal | Symbol Parameter Test Conditions Min. Typ. Max.
(ns) (ns) (ns)
25 | RESET Taw RESET Pulse Width Low 200
26 | A/DAL TeveLe Read/Write, Address/Data Cycle time 600
27 A Txas Address setup time to the falling edge of 75
ALE.
28 A Txan Address hold time after the rising edge 15
of DAS.
29 | DAL Tas Address setupt time to the falling edge 75
of ALE.
30 | DAL Tan Address hold time after the falling edge 35
of ALE.
31 DAL Troas Data setup time to the rising edge of 50
DAS (bus master read).
32 | DAL TroAH Data hold time after the rising edge of 0
DAS (bus master read).
33 | DAL Topas Data setup time to the falling edge of 0
DAS (bus master write).
34| DAL Twos Data setup time to the rising edge of 200
DAS (bus master write).
35| DAL TwoH Data hold time after the rising edge of 35
DAS (bus master write).
36 | DAL Tspo+ Data driver delay after the falling edge | (CSR 0, 3, RAP) 400
of DAS ( bus slave read).
37 | DAL Tspoz2 Data driver delay after the falling edge (CSR 1,2) 1200
of DAS (bus slave read).
38 | DAL TsroH Data hold time after the rising edge of 0 35
DAS (bus slave read).
39 | DAL TswoH Data hold time after the rising edge of 0
DAS (bus slave write).
40 | DAL Tswos Data setup time to the falling edge of 0
DAS (bus slave write).
41| ALE TaLew ALE Width High 120 150
42 | ALE ToaLE Delay from rising edge of DAS to the 70
rising edge of ALE.
43 | DAS Tosw DAS Width Low 200
44 | DAS Tapas Delay from the falling edge of ALE to 80 130
the falling edge of DAS.
45 | DAS TriDr Delay from the rising edge of DALO to 15
the falling edge of DAS (bus master
read).
46 | DAS Trovs Delay from the falling edge of READY to| Taryd = 300ns 75 250 °
the rising edge DAS.
47 | DALI TroE Delay from the rising edge of DALO to 15
the falling edge of DALI (bus master
read).
Ly7 SGS-THOMSON 9ri4
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AC TIMING SPECIFICATIONS (continued)

DAS (bus slave).

o | a: . Min. Typ. Max.
N° | Signal | Symbol Parameter Test Conditions (ns) (ne) (ns)
48 | DAL Tas DALI setup time to the rising edge of 135

DAS (bus master read).
49 | DALI Tam DALI hold time to the rising edge of 0
DAS (bus master read).
50 | DALI Trior Delay from the rising edge of DALI to 55
the falling edge of DALO (bus master
read).
51 | DALO Tos DALO setup time to the falling edge of 110
ALE (bus master read).
52 | DALO TroH DALO hold time after the falling edge of 35
ALE (bus master read).
53 | DALO Twosi Delay from the rising edge of DAS to 35
the rising edge of DALO (bus master
write).
54 CsS Tesh CS hold time after the rising edge of 0
DAS (bus slave).
55| CS Tcss CS setup time to the falling edge of 0
DAS (bus slave).
56 | ADR Tsan ADR hold time after the rising edge of 0
DAS (bus slave). ’
57 | ADR Tsas ADR setup time to the falling edge of 0
DAS (bus slave).
58 | READY TarvD Delay from the falling edge of ALE to 80
the falling edge of READY to insure a
minimum bus cycle time (600ns).
59 | READY Tsros Data setup time to the falling edge of 75
READY (bus slave read).
60 | READY TrovH READY hold time after the rising edge 0
of DAS (bus master).
61 | READY TsRro1 READY driver turn on after the falling (CSR 0, 3, RAP) 600
edge of DAS (bus slave).
62 | READY TsRro2 READY driver turn on after the falling (CSR 1,2) 1400
edge of DAS (bus slave).
63 | READY TsryH READY hold time after the rising edge 0 35
of DAS (bus slave).
64 | READ TsrH READ hold time after the rising edge of 0
DAS (bus slave).
65 | READ Tsrs READ setup time to the falling edge of 0

Notes : 1. This timing is for the NRZ mode only.
2. By = Bit time. This measurement is during preamble ; valid for Manchester Mode only.
3. Tros (min) = Tret — 25ns. Therefore, Tret = 100ns when Tros (min) = 75ns.

10/14
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Figure 4 : Output Load Diagram.

TEST v
POINT =
R, = 12K
CR,-CR,  IN914 OR EQUIVALENT
FROM OUTPUT
UNDER TEST o CR C, = 100pf min a 1 MHz
1
CR,
0.4mA
cl.
4
an) CR;
CR,
—_

Note : This load is used on DALOO through DAL15, READ, DALI, DALO, DAS, BM0O, BM1 ALE/AS, A16 through A23, TENA, and TX.

Figure 5 : Open Drain Output Load Diagram.

Vee
Ry = 14K
FROM OUTPUT
UNDER TEST
I )

Note : This load is used on open drain outputs INTR, HOLD/BUSRQ, and READY.
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Figure 6 : Physical Link Signaling Timing Diagram - PLS-VMAC Interface Signals.
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Note : Timing measurements are made at the following voltages unless otherwise specified.
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Figure 7 : MK5032 Bus Master Timing Diagram.
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Figure 8 : MK5032 Bus Slave Timing Diagram.
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CHAPTER 1
GENERAL DESCRIPTION

1. INTRODUCTION

1.1. OVERVIEW

The MK5032 VLANCE variable Bit Rate (Local Area
Network Controller for Ethernet) is a 48 pin VLSI de-
vice designed to simplify greatly the interfacing of a
microcomputer or a minicomputer to an Ethernet
Local Area Network. This chip is intended to operate

Figure 1 : VLANCE Block Diagram.

in a local environment that includes a closely coupled
memory and microprocessor. The VLANCE uses
scaled N-channel MOS technology and is compatible
with several microprocessors. A block diagram of the

chip is shown in figure 1.
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VLANCE is a trademark of SGS-THOMSON Microelectronics.
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1.2. FUNCTIONAL CAPABILITIES

The Variable bit rate Local Area Network Controller
For Ethernet (VLANCE) interfaces to a micropro-
cessor bus characterized by time multiplexed ad-
dress and data lines. Typically, data transfers are
16 bits wide, but byte transfers occur if the buffer
memory address boundaries are odd. The address
bus is 24 bits wide.

The Ethernet packet format consists of a 64-bit pre-
amble, a 48-bit destination address, a 48-bit source

Figure 2 : Ethernet and VLANCE Packet Format.

address, a 16-bit type field, and a 46 to 1500 byte
data field terminated with a 32-bit CRC as shown in
figure 2 and figure 3. The variable widths of the pac-
kets accommodate both short status, command and
terminal traffic packets, and long data packets to
printers and disks (1024 bytes disk sectors for
example). Packets are spaced a minimum of
9.6 usec apart to allow one node time enough to re-
ceive backtoback packets.

PACKET
.{ DEST. SOURCE | TYPE | DATA DEST. | SOURCE | TYPE | DATA
PREAMBLE ; ADDR. ADDR. FIELD | FIELD | CRC PREAMBLE | ADDR ADDR FIELD | FIELD [ CRC
64 48 48 16 8n 32 64 48 48 18 8n 32
e [e——— MINIMUM PACKET SPACING (96 BIT TIMES)
——— CRC COVERS THESE FIELDS ——

* Last Byte is Start of Frame Synchronization Byte..10101011.

Figure 3 : Ethernet and VLANCE Packet Bit Transmission Sequence.
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The VLANCE is intended to operate in a minimal
configuration that requires close coupling between
local memory and a processor. Figure 5 shows the
relationship between the chip and local memory.
The local memory provides packet buffering for the
chip and serves as a communication link between
the chip and the processor. During initialization, the
control processor loads into VLANCE the starting

address of the initialization block plus the operating
mode of the chip via two control registers. it is only
during this initial phase that the host processor talks
directly to VLANCE. All further communications are
handled via a DMA machine under microword con-
trol contained within the VLANCE. Figure 4 is a block
diagram of the VILANCE and SIA device used to cre-
ate an Ethernet interface for a computer system.

Figure 4 : Ethernet Local Area Network System Block Diagram.
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Figure 5 : VLANCE Conceptual View.
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1.3. FUNCTIONAL DESCRIPTION

1.3.1. SERIAL DATA HANDLING. The basic oper-
ation of the chip set to provide the Ethernet interface
is as follows. In the transmit mode (since there is
only one transmission path, Ethernet is a half duplex
system), the VLANCE reads data from a transmit
buffer by using Direct Memory Access (DMA) and
appends the preamble, sync pattern (two ones after
alternating ones and zeros in the preamble), and
calculatés and appens the complement of the 32-bit
CRC. The first eight words of the transmit buffer
must contain the destination address, source ad-
dress, and type field as detailed in the Ethernet spe-
cification. In the receive mode, the destination
address, source address, type, data, and CRC fields
are transferred to memory via DMA cycles. The
CRC s calculated as the data and transmitted CRC
are received. At the end of the packet, if this calcu-
lated CRC does not agree with a constant, an error
bit is set and in RMD1 of the receiver descriptor
rings. In the receive mode, packets will be accepted
by the VLANCE under four modes of operation. The
first mode is a full comparison of the 48-bit destina-
“tion address in the packet with the node address
that was programmed into the VLANCE during an
initialization cycle. There are two types of logical ad-
dress. One is a group type mask where the 48-bit
address in the packet is put through a hash filter in
order to map the 48-bit physical addresses into 1 of
64 logical groups. This mode can be useful if send-
ing packets to all of one type of a device simulta-
neously or the network (i.e. sending a packet to all
file servers or all printer servers). The second logi-
cal address is the broadcast address where all
nodes on the network receive the packet. The last
receive mode of operation is the so called "promi-
scuous mode" in which a node will accept all pac-
kets on the network cable regardless of their
destination address.

1.3.2. COLLISION DETECTION AND IMPLEMEN-
TATION. The Ethernet CSMA/CD network access
algorithm is implemented completely within the
VLANCE. In addition to listening for a clear network
cable before transmitting, Ethernet handles colli-
sions in a predetermined way. Should two transmit-
ters attempt to seize the network cable at the same
time, they will collide, and the data on the network
cable will be garbled. VLANCE is constantly moni-
toring the CLSN (collision) pin. This signal is gener-
ated by the transceiver when the signal level on the
network cable indicates the presence of signals from

8/46 .
46

E" $GS-THOMSON
RMICROELECTRONICS

two or more transmitters. If VLANCE is transmitting
when CLSN is asserted, it will continue to transmit
the preamble, (normally collisions will occur while
the preamble is being transmitted) then will "jam" the
network for 32 bit times (3.2 microseconds). This
jamming ensures that all nodes have enough time
to detect the collision. The transmitting nodes then
delay a random amount of time according to the
"truncated binary backoff" algorithm defined in the
Ethernet specification to minimize the probability of
the colliding nodes having multiple collisions with
each other. After 16 abortive attemps to transmit a
packet, VLANCE will report a RTRY error due to ex-
cessive collisions and step over the transmit buffer.
During reception, the detection of a collision causes
that reception to be aborted. Depending on when
the collision occured, VLANCE will treat this packet
as an error packet if the packet has an address mis-
match, as a runt packet (a packet that has less than
64 bytes), or as a legal length packet with a CRC
error. Extensive error reporting is provided by the
VLANCE through a microprocessor interrupt and
error bits in a status register. The following are the
significant error conditions : CRC error on received
data ; transmitter on longer than 1518 bytes ; missed
packet error (meaning a packet on the network
cable was missed because there were no empty
buffers in memory), and memory error, in which the
memory did not respond (handshake) to a memory
cycle request.

1.3.3. BUFFER MANAGEMENT. A key feature of the
VLANCE and its on board DMA channel is the flexi-
bility and speed of communication between the
VLANCE and the host microprocessor through com-
mon memory locations. The basic organization of the
buffer management is a circular queue of tasks in
memory called descriptor rings, as shown in figure 6.
There are separate descriptor rings to describe trans-
mit and receive operations. Up to 128 tasks may be
queued up on a descriptor ring awaiting execution by
the VLANCE. Each entry in a descriptor ring holds a
pointer to a data memory buffer and an entry for the
length of the data buffer. Data buffers can be chained
or cascaded in order to handle a long packet in
multiple data buffer areas. The VLANCE searches the
descriptorringsin a "look ahead manner" to determine
the next empty bufferin order to chain buffers together
or to handle back to back packets. As each buffer is
filled, an "own" bit is reset, signaling the host proces-
sor to empty this buffer. The minimum buffer size is
64 bytes for receive buffers and 100 bytes for trans-
mit buffers.
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1.3.4. MICROPROCESSOR INTERFACE. The par-
allel interface of the VLANCE has been designed to
be "friendly" or easy to interface to a variety of popu-
lar 16-bit microprocessors. These microprocessors
include the following : 80186, 68000, Z8000, 8086,
LSI-11, T-11. The VLANCE has a wide 24-bit linear
address space when it is in the Bus Master Mode,
allowing it to DMA directly into the entire address
space of the above microprocessors. No segmen-
tation or paging methods are used within the
VLANCE, and as such the addressing is closest to
that used by the 68000 but is compatible with the

Figure 6 : VLANCE Memory Management.

others. When the VLANCE is a bus master, a pro-
grammable mode of operation allows byte address-
ing either by employing a Byte/Word control signal,
much like that used on the 8086 or the Z8000, or by
using an Upper Data Strobe/Lower Data strobe
much like that used on the 68000 and LSI-11 micro-
processors. A programmable polarity on the Ad-
dress Strobe signal eliminates the need for external
logic. The VLANCE interfaces with both multiplexed
and demultiplexed data buses and features control
signals for address/data bus transceivers.
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Figure 7 : VLANCE Pin Assignment.
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Interrupts to the microprocessor are generated by
the VLANCE upon completion of its initialization rou-
tine, the reception of a packet, the transmission of
a packet, transmitter timeout error, a missed packet,
or a memory error.

The cause of the interrupt is ascertained by reading
the control status register (CSRO0). Bit (06) of CSRO,
INEA, enables or disables interrupts to the micro-
processor. In a polling mode, BIT (07) of CSRO is
sampled to determine when an interrupt causing
condition occured.

1.3.5. PIN DESCRIPTION.
DALO0-DAL15

(Data/Address Bus).

Input/Output Tri-State. Pins 2-9 and 40-47. The time
multiplexed Addres/Data bus. During the address
portion of a memory transfer, DAL <15 : 00> con-
tains the lower 16 bits of the memory address. The
upper 8 bits of address are contained in A <23 : 16>.
During the data portion of a memory transfer,
DAL <15 : 00> contains the read or write data, de-

10146 L7 S5s-THOMSON

pending on the type of transfer. The VLANCE drives
these lines both as a Bus Master and as a Bus Slave.
READ
Input/Output Tri-State. Pin 10. Read indicates the
type of operation the bus controller is performing
during a bus transaction. When it is a Bus Master,
VLANCE drives READ. Read is valid during the en-
tire bus transaction and is tri-stated at all other times.
VLANCE as Bus Slave :
High - The chip places data on the DAL lines.
Low - The chip takes data off the DAL lines.
VLANCE as Bus Master :
High - The chip takes data off the DAL lines.
Low - The chip places data on the DAL lines.
INTR
(Interrupt).
Output Open Drain. Pin 11. INTERRUPT is an at-
tention interrupt line that indicates that one or more
of the following CSRO status flags is set : BABL,
MISS, MERR, RINT, TINT, OR IDON. Interrupt is
enabled by CSRO <6>, INEA = 1.

MICROELECTRONICS
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DALI
(Data/Address Line In).

Output Tri-State. Pin 12. DAL IN is an external bus
transceiver control line. VLANCE drives DALI only
while it is the Bus Master. When VLANCE reads the
DAL lines during the data portion of a READ trans-
fer, DALI is asserted. DALI is not asserted during a
WRITE transfer.

DALO
(Data/Address Line Out).
Output Tri-State. Pin 13. DAL OUT is an external
bus transceiver control line. VLANCE drives DALO
only when it is a Bus Master. When VLANCE drives
the DAL lines during the address portion of a READ
transfer or for the duration of a WRITE transfer,
DALO is asserted.
DAS
(Data/Strobe).
Input/Output Tri-State. Pin 14. Data Strobe defines
the data portion of the bus transaction. By definition,
data is stable and valid at the low to high transition
of DAS. When it is the Bus Master, VLANCE drives
this signal. At all other times, the signal is tri-stated.
BMO, BM1 or BYTE, BUSAKO
(Byte Mask).
Output Tri-State. Pins 15 and 16 are programmable
through CSR3.
CSR3 <00>BCON =0
PIN 15 = BMO (Output Tri-State)
PIN 16 = BM1 (Output Tri-State)
Byte Mask <1 : 0> Indicates the byte(s) on the DAL to
be read or written during this bus transaction.
VLANCE drives these lines only as a Bus Master.
VLANCE ignores the BM lines when it is a Bus Slave
and assumes word transfers. Byte selection follows :
BM1 BMO

LOW LOW Whole Word

LOW HIGH Byte <DAL 15 : 08>
HIGH LOW Byte <DAL 07 : 00>
HIGH HIGH None

CSR3 <00> BCON =1
PIN 15 = BYTE (Output Tri-State)
PIN 16 = BUSAKO (Output)
Byte selection occurs by using the BYTE line and

DAL <00> latched during the address portion of the
bus transaction. VLANCE drives BYTE only as a

Bus Master and ignores it when operating as a Bus
Slave. Byte selection occurs as follows :

BYTE DAL <00> (During Address Portion)
LOW LOW WHOLE WORD

LOW HIGH ILLEGAL CONDITION
HIGH LOW LOWER BYTE

HIGH HIGH UPPER BYTE

BUSAKO is a bus request daisy chain output. If
VLANCE is not requesting the bus and it receives
HLDA, BUSAKO is driven low. If VLANCE is re-
questing the bus when it receives HLDA, BUSAKO
remains high.

HOLD/BUSRQ

(Bus Hold Request).

Input/Output Open Drain. Pin 17. This pin is pro-
grammable through CSR3.
CSR3 <00>BCON =0

PIN 17 = HOLD

VLANCE asserts the HOLD request when it requires
a DMA cycle regardless of the HOLD pin state.
HOLD is held LOW for the entire bus transaction.

CSR3 <00> BCON = 1
PIN 17 = BUSRQ

VLANCE asserts BUSRQ when it requires a DMA
cycle if the prior state of the BUSRQ pin was high.
BUSRQ is held low for the entire bus transaction.

ALE/AS
(Address Latch Enable).

Output Tri-State. Pin 18. The active level of Address
Strobe is programmable through CSR3. The ad-
dress portion of a bus transfer occurs while this sig-
nalis at its asserted level. VLANCE drives this signal
while it is the Bus Master. At all other times, the sig-
nal is tri-stated.

CSR3<01>ACON=0
PIN 18 = ALE

Address Latch Enable is used to demultiplex the
DAL lines and define the address portion of the
transfer. As ALE, the signal transitions from high to
low during the address portion of the transfer and
remains low during the data portion. A slave device
can use ALE to control a latch on the bus address
lines. When ALE is high, the latch should be open
and when ALE goes low, the latch should be closed.

CSR3 <01> ACON =1
PIN 31 = AS

L3y S5s-THOMSON ‘ 11746
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As AS, the signal pulses low during the address por-
tion of the bus transfer. The low to high transition of
AS can be used by a slave device to strobe the ad-
dress into a register.

HLDA

(Hold Acknowledge).

Input. Pin 19. Hold Acknowledge is the response to
HOLD. When HLDA is low in response to VLANCE's
assertion of HOLD, the VLANCE is the Bus Master.

HLDA should be deasserted after VLANCE re-
leases HOLD.

Cs

(Chip Select).

Input. Pin 20. When low, CS indicates VLANCE is
the slave device for the data transfer. CS must be
valid throughout the data portion of the transaction.
ADR

(Register Address Port Select).

Input. Pin 21. Address selects the Register Address
Port of the Register Data Port. It must be valid
throughout the data partion of the transfer and the
chip only uses it when CS is low.

ADR PORT

LOW Register Data Port

HIGH Register Address Port
READY

Input/Output Qpen Drain. Pin 22. When VLANCE is
a Bus Master, READY is an asynchronous acknow-
ledgement from the bus memory that memory will
accept data in a WRITE cycle or that memory has
put data on the DAL lines in a READ cycle. As a Bus
Slave, VLANCE asserts READY when it has put
data on the DAL lines during a READ cycle or is
about to take data off the DAL lines during a WRITE
cycle. READY is a response to DAS and is negated
after DAS is negated. CS and DAS must remain as-
serted until READY is asserted or READY will not
be asserted.

RESET
(Bus Reset Signal.).

Input. Pin 23. Causes VLANCE to cease operation,
clear its internal logic and enter an idle state with the
STOP bit of CSRO set.
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TCLK
(Transmit Clock).

Input. Pin 25. A crystal-controlled 10MHz clock. This
clock is the primary VLANCE clock as well as the
Transmit clock. (A0.01% clock as specified in the
Ethernet Specification.

TENA
(Transmit Enable).

Output. Pin 26. A high level signal asserted with the
transmit output serial bit stream, TX, to enable the
external transmit logic.

RCLK
(Receive Clock).

Input. Pin 27. The 10MHz clock that is synchronous
with the received data and is used for transferring
the received data into the VLANCE.

CLSN
(Collision).

Input. Pin 28. A logical input that indicates, when
high, that a collision is occuring on the channel.

TX

(Transmit).

Output. Pin 29. Transmit Output Bit Stream.
RENA

(Receive Enable).

Input. Pin 30. Alogical inputthatindicate, when high,
the presence of data on the channel.

RX

(Receive).

Input. Pin 31. The input for the serial receive data.
The data is synchronous with the receive clock.
A16-A23

(High-Order Address Bus).

Output, Three State pins 32 thru 39. Address bits
<23 : 16> used in conjunction with DAL <15 : 00> to
produce a 24-bit address. VLANCE drives these
lines only as a Bus Master.

MICROELECTRONICS
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Vce
Power supply pin 48. + 5VDC + 5%.

Vss
Ground pins 1 and 24. 0 VDC

1.3.6. VLANCE INTERFACE DESCRIPTION BUS
MASTER MODE. All data transfers from the
VLANCE in the Bus Master mode are timed by ALE,
DAS, and READY. The automatic adjustment of the
VLANCE cycle by the READY signal allows syn-
chronization with variable cycle time memory due
either to memory refresh or to dual port access. Bus
cycles are a minimum of 600nsec in length and can
be increased in 100nsec increments. Figure 8 and
figure 9 show generalized interfaces to both multi-
plexed and demultiplexed bus microprocessors,
and figure 10, the Bus Master Timing modes.

1.3.6.1. Read Sequence. At the beginning of a read
cycle, valid addresses are placed on DAL <15 : 00>
and A <23 : 16>. The BYTE Mask signals (BM0 and
BM1) become valid at the beginning of this cycle as
does READ, indicating the type of cycle. The trail-
ing edge of ALE or AS is used to strobe in the ad-
dresses A <15 : 00> into the external latches.
Approximately a hundred nanoseconds later,
DAL <15 : 00> go into a tri-state mode. There is a
fifty nanosecond delay to allow for transceiver turn-
around, then DAS falls low to signal the beginning
of the data portion of the cycle. At this point in the
cycle, the VLANCE waits for the memory device to
assert READY. Upon assertion of READY, DAS
makes a transition from a zero to a one, latching
memory data. (DAS) is low for a minimum of
200nsec).

goes inactive before DALI goes active to avoid the
"spiking" of the bus transceivers.

1.3.6.2. Write Sequence. The write cycle begins
exactly like a read cycle with the READ line remain-
ing inactive. After ALE or AS pulse, the
DAL <15 : 00> change from addresses to data.
DAS goes active when the DAL <15 : 00> lines are
stable. This data will remain_valid on the bus until
the memory device asserts READY. At this point,
DAS goes inactive latching data into the memory
device. Data is_held for 75 nanoseconds after the
deassertion of DAS.

1.3.7. VLANCE INTERFACE DESCRIPTION BUS
SLAVE MODE. The VLANCE enters the Bus Slave
Mode whenever CS becomes active. This mode
must be entered whenever writing or reading the
four status control registers (CSR0, CSR1, CSR2
and CSR3) and the register address pointer (RAP).
RAP and CSRO may be read or written to at any
time, but the VLANCE must be stopped for CSR1,
CSR2, and CSRS3 to be written to or read.

1.3.7.1. Read Sequence. CS, READ, and DAS are
asserted at the beginning of a read cycle. ADR also
must be valid at this time. (If ADR is a "1", the con-
tents of RAP are placed on the DAL lines. Otherwise
the contents of the CSR register addressed by RAP
are placed on the DAL lines.) After the data on the
DAL lines become valid, VLANCE asserts READY.
CS, READ, DAS, and ADR must remain stable
throughout the read cycle. Refer to figure 11.

1.3.7.2. Write Sequence. This cycle is similar to the
read cycle, except that during this cycle, READ is
not asserted. The DAL buffers are tristated which
configures these lines as inputs. The assertion of

The bus transceiver controls, DALI and DALO, are
used to control the bus transceivers. The DALI sig-
nal is used to strobe data toward the VLANCE and
the DALO signal is used to strobe data or addresses
away from the VLANCE. During a read cycle, DALO

READY by VLANCE indicates to the memory device
that the data on the DAL lines has been stored by
VLANCE inits appropriate CSRregister. CS, READ,
DAS, ADR, and DAL <15 : 00> must remain stable
throught the write cycle. Refer to figure 12.
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Figure 8 : Multiplexed Bus Interface.
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Figure 10 : Bus Master Timing.
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Figure 11 : Bus Slave Read Timing for CSR0, RAP, and CSR3.
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Figure 12 : Bus Slave Write Timing for CSR0, RAP, and CSR3.
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1.3.7.3. Reference Documents. The following do-
cuments provide a good overview and background
for Ethernet. They can be requested from :
Ethernet
Xerox Office Systems Division
Dept. A
3333 Coyote Hills Rd.
Palo Alto, CA 94304
1. The Ethernet, a Local Area Network, Data Link

Layerand Physical layer Specifications-Version 2.0,
November 1982.

2.John F. Shoch, An Annotated Bibliography on
Local Computer Networks, October 1979.

3. The Ethernet Local Network : Three Reports, Fe-
bruary 1980.

4. Internet Transport Protocols, Xerox System inte-
gration Standard, December 1981.

5. Courier : The Remote Procedure Call Protocaol,
Xerox System Integration Standard, December
1981.
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CHAPTER 2
PROGRAMMING SPECIFICATIONS

2. INTRODUCTION

2.1. PROGRAMMING SPECIFICATIONS

This section defines the Control and Status Regis-
ters and the memory data structures required to pro-
gram the VLANCE Ethernet Protocol Controller.

2.2. PROGRAMMING THE VLANCE

The VLANCE is designed to operate in an environ-
ment that includes close coupling with a local mem-
ory and a microprocessor (HOST). The VLANCE is
programmed by a combination of registers and data
structures resident within the VLANCE and in mem-
ory. There are four Control and Status Registers
(CSR's) within the VLANCE which are programmed
by the HOST device. Once enabled, the VLANCE
has the ability to access external buffer memory lo-
cations to acquire additional operating parameters.
VLANCE has the ability to do independent buffer
management as well as transfer data packets to and
from and Ethernet. There are three memory struc-
tures accessed by VLANCE, as follows :

1. Initialization Block - 12 words in contiguous mem-
ory starting on a word boundary. The initialization
block is assembled by the HOST, and is accessed
by VLANCE. The initialization block contains the
operating parameters necessary for device oper-
ation. The initialization block is comprised of :

1. Mode of Operation (1 word)

2. Physical Address (3 words)

3. Logical Address Mask (4 words)

4. Location of Receive and Transmit Descriptor

Rings (2 words)
5. Number of Entries in Receive and Transmit
Descriptor Rings (2 words)

2. Receive and Transmit Descriptor Rings - Two ring
structures, one each for incoming and outgoing pac-
kets. Each entry in the rings is 4 words long. Each
entry must start on a quadword boundary. The De-
scriptor Rings are comprised of :

1. The address of a data buffer.

2. The length of that buffer.

3. Status information associated with the buffer.

3. Data Buffers - Contiguous portions of memory
reserved for packet buffering. Data buffers may
begin on arbitrary byte boundaries.

In general, the programming sequence of VLANCE
may be summarized as :

1. Programming the VLANCE CSR’s by a HOST
device to locate an initialization block memory.
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2. VLANCE loading itself with the information
contained within the initialization block.

3. VLANCE accessing the Descriptor Rings for
packet handling.

2.3. CONTROL AND STATUS REGISTERS

There are four Control and Status Registers (CRS’s)
resident within VLANCE. The CSR’s are accessed
through two bus addressable ports, an address port
(RAP), and a data port (RDP).

2.3.1. ACCESSING THE CONTROL AND STATUS
REGISTERS. The CSR's are read (or written) in a
two step operation. The address of the CSR is writ-
ten into the address port (RAP) during a bus slave
transaction. During a subsequent bus slave trans-
action, the data being read from (or written into) the
data port (RDP) is read from (or writteninto) the CSR
selected in the RAP. Once written, the address in
RAP remains unchanged until rewritten. A discrete
control input pin (ADR) control input pin (ADR) is
provided to distinguish the address port from the
data port.
ADR Pin  Port
L REGISTER DATA PORT (RDP)
H REGISTER ADDRESS PORT (RAP)

2.3.1.1. Register Data Port (RDP).

1111110000000000
5432109876543210
FTrrrrrrrrririd

CSR DATA
APt rrirtt

CSR DATA
Bits 15:00

Writing data to the RDP loads data into the CSR se-
lected by RAP. Reading the data from RDP reads
the data from the CSR selected by RAP. CSR1,
CSR2 and CSRS3 are accessible only when the
STOP bit of CSRO is set. If an attempt to access
CSR1, CSR2, or CSR3 is made without the STOP
bit being ser, VLANCE does not respond to the bus
transfer. VLANCE will assert READY, but no data
will be transferred either into or out of these regis-
ters.
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2.3.1.2. Register Address Port (RAP).

1111110000000000
54321 9876543210
AT TTTrrrrrrrrri
CSR
RES 1:0
HEEEEEEENEE RN
RES
Bits 15:02
Reserved and read as zeroes.
CSR
Bits 01:00

CSR address select bits. READ/WRITE. Selects the
CSR to be accessed through the RDP. RAP is
cleared by Bus RESET.

CSR <1:0> CSR
0 CSRO
1 CSR1
2 CSR2
3 - CSR3

2.3.2. CONTROL AND STATUS REGISTER DE-
FINITION

2.3.2.1. Control And Status Register 0 (CSR0)
RAP=0
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ERR
Bit 15

(Error Summary) Error Summary is set by the 'OR’
of BABL, CERR, MISS and MERR. ERR remains
set as long as any of the error flags are true. ERR

is read only, writing it has no effect. It is cleared by
RESET or by setting the stop bit.

BABL
Bit 14

(Babble) BABL is a transmitter timeout error. It indi-
cates that the transmitter has been on longer than
the time required to send the maximum length
packet. BABL will be set if the number of bytestrans-
mitted exceeds 1518. When BABL is set, an inter-
rupt will be generated if INEA = 1. BABL is
READ/CLEAR ONLY and is set by VLANCE and
cleared by writting a "1" into the bit. Writting a "0"
has no effect. RESET or setting the STOP bit clears
it.

CERR

Bit 13

(Collision Error) Collision Error indicates that the col-
lision input to the chip failed to activate within 2 usec
after a chip initiated transmission was completed.
Collision after transmission is a transceiver test fea-
ture. CERR is READ/CLEAR ONLY. The chip sets
it and clears it by writing a "1" into the bit. Writing a
"0" has no effect. RESET or setting the STOP bit
clears it.

MISS
Bit 12

(Missed Packet) Missed Packet is set whenever a
packet arrives and passes address recognition, but
is lost because the receiver does not own a receive
buffer. When MISS is set, an interrupt will be gener-
ated if INEA = 1. MISS is READ/CLEAR ONLY and
is set by VLANCE and cleared by writing a "1" into
the bit. Writing a "0" has no effect. RESET or setting

~ the STOP bit clears it.

MERR
Bit 11

(Memory Error) Memory Error sets when VLANCE
is the Bus Master and has not received READY with-
in 25.6 psec after asserting the address on the DAL
lines. Whena Memory Error is detected, the receiver
and transmitter are turned off and an interrupt is
generated if INEA = 1. MERR is READ/CLEAR
ONLY and is set by the chip and cleared by writing
a"1"into the bit. Writing a "0" has no effect. RESET
or setting the STOP bit clears it.

L7 SGS-THOMSON 19146
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RINT
Bit 10

(Receiver Interrupt) Receiver Interrupt is set after
VLANCE updates the last entry in the Receive De-
scriptor Ring for the completed packet. When RINT
is set, an interrupt is generated if INEA = 1. RINT is
READ/CLEAR ONLY and is set by VLANCE and
cleared by writing a "1" into the bit. Writing a "0" has
no effect. RESET or setting the STOP bit clears it.

TINT
Bit 09

(Transmitter Interrupt) Transmitter Interrupt is sert
after VLANCE updates the last entry in the Trans-
mit Descriptor Ring for that completed packet. When
TINT is set, an interrupt is generated if INEA = 1.
TINT is READ/CLEAR ONLY and is set by VLANCE
and cleared by writing a "1" into the bit. Writing a "0"
has no effect. RESET or setting the STOP bit clears
it.

IDON

Bit 08

(Initialization Done) Initialization Done indicates that
VLANCE has completed the initialization procedure
started by setting the INIT bit. When IDON is set,
the chip has read the Initialization Block from mem-
ory and stored the new parameters. When IDON is
set, an interrupt is generated if INEA = 1. IDON is
READ/CLEAR ONLY and is set by VLANCE and
cleared by writing a "1" into the bit. Writing a "0" has
no effect. RESET or setting the STOP bit clears it.

INTR
Bit 07

(Interrupt Flag) Interrupt Flag indicates that one or
more of the following interrupt causing conditions
has occurred : BABL, MISS, MERR, RINT, TINT,
IDON. If INEA =1 and INTR = 1 the INTR output pin
will be low. INTR is READ ONLY, writing this bit has
no effect. INTR is cleared by RESET or by setting
the STOP bit.

INEA
Bit 06

(Interrupt Enable) Interrupt Enable allows the INTR
Output pin to be driven low when the Interrupt Flag
is set. If INEA =1 and INTR =1 the INTR pin will be
low. If INEA =1 and INTR = 1 the INTR pin will be
low. If INEA = 0 the INTR pin will be high, regard-
less of the state of the Interrupt Flag. INEA is
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READ/WRITE set by writing a "1" into this bit and is
cleared by writing a "0" into this bit or by RESET or
by setting the STOP bit.

RXON

Bit 05

(Receiver On) Receiver On indicates that the re-
ceiver in enabled. RXON and IDON are set at the
same time, if the DRX bit in the Mode Register is a
"0". RXON is cleared by MERR or STOP being set
or by RESET. RXON is READ ONLY, writing this bit
has no effect. RXON is gated by the STRT bit ; thus
it will always be read as a "0" until STRT is set.

TXON
Bit 04

(Transmitter On) Transmitter On indicates that the
transmitter is enabled. TXON and IDON are set at
the same time, if the DTX bit in the Mode Register
is "0". TXON is cleared by MERR, or STOP being
set, a TRANSMIT UNDERFLOW, or by RESET.
TXON is READ ONLY ; writing this bit has no effect.
TXON is gated by the STRT bit ; thus it will always
be read as a "0" until STRT is set.

TDMD
Bit 03

(Transmit Demand) When set, Transmit Demand
causes VLANCE to access the Transmit Descriptor
Ring without waiting for the polltime interval to
elapse. (about 1.6ms). TDMD need not be set to
transmit a packet, it merely hastens VLANCE's re-
sponse to a Transmit Descriptor Ring entry insertion
by the host. TDMD is WRITE WITH ONE ONLY and
microcode clears if after it is used. It may read as a
"{" for as short time after it is written because the
VLANCE microcode may have been busy when
TDMD was set. It is also cleared by RESET or by
setting the STOP bit. Writing a "0" in this bit has no
effect.

STOP
Bit 02

(Stop) STOP disables VLANCE from all external ac-
tivity when set and clears the internal logic. Setting
STOP is the equivalent of asserting Bus RESET.
VLANCE remains inactive and STOP remains set
until the STRT or INIT bit is set. If STRT, INIT and
STOP are all set together, STOP will override the
other bits and only STOP will be set. STOP is
READ/WRITE WITH ONE ONLY and set by
RESET. Writing a "0" to this has no effect.
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STRT
Bit 01

(Start) Start enables VLANCE to send and receive
packets, perform direct memory access and do buff-
er management. If STRT and INIT are set together,
the INIT function will be executed first. STRT is
READ/WRITE WITH ONE ONLY. Writing a "0" into
this bit has no effect. STRT is cleared by RESET or
by setting the STOP bit.

INIT

Bit 00

(Initialize) When set, Initialize causes VLANCE to
begin the initialization procedure and access the In-
itialization Block. If STRT and INIT are set together,
the INIT function is executed first. INIT is
READ/WRITE WITH "1" ONLY. Writing_a "0" into
this bit has no effect. INIT is cleared by RESET or
by setting the STOP bit.

2.3.2.2 Control and Status Register 1 (CSR1).

RAP =1

READ/WRITE : Accessible only when the STOP bit
of CSRO0 is a ONE. Access at any
other time will not be responded to
by VLANCE. READY will be as-
serted but no data will be trans-
ferred. CSR1 is unaffected by

RESET.
1111 10000000000
54321 9876543210
FTTTTTTTRTITT
IADR <15:01> 0
RN EE N
IADR
Bits 15:01

The low order 16 bits of the address of the first word
(lowest address) in the Initialization Block. Bit 00
must be zero.

2.3.2.3. Control and Status Register 2 (CSR2).
RAP =2

READ/WRITE : Accessible only when the STOP bit
of CSRO is a ONE. Access at any
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other time will not be responded to
by VLANCE. READY will be as-
serted but no data will be trans-
ferred. CSR2 is unaffected by

RESET.
111111000000 00
$43210987654 10

HEEREE
RES

Lt idl

RES

Bits 15:08

Reserved.

IADR

Bits 07:00

The high order 8 bits of the address of the first word

(lowest address in the Initialization Block).

2.3.2.4 Control And Status Registers 3 (CSR3).

CSR3 allows redefintion of the Bus Master interface.

RAP =3

READ/WRITE : Accessible only when the STOP bit
of CSRO is a ONE. Access at any
other time will not be responded to
by VLANCE. READY will be as-
serted but no data will be_trans-

ferred. CSR3 is cleared by RESET
or by setting the STOP bit in CSRO.

FT1T1rii
IADR<23:16>

RN

1111110000000000

5§432109876543210

FTTTTTI I 11T [g]alB
S|C|C

RES wiolo

P{N[N

AN

RES

Bits 15:03

Reserved/read as "0".
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BSWP

Bit 02

(Byte Swap) Byte Swap allows VLANCE to operate
with memory organizations that have bits <07 : 00>
at even addresses with bits <15 : 08> at odd ad-
dresses or vice versa.

With Byte Swap =0 :

Address Address

xxo. o

This memory organization is used with the LSI 11
microprocessor and the 8086 microprocessor.

With Byte Swap =1 :

Address

X1 45 8

Address

xx1 I 7[ 0
This memory organization is used with the
MK68000, MK68200, and Z8000 microprocessors.
Only data from SILO transfers are swapped. Initial-
ization Block Data and Ring Descriptor entries are
not swapped. BSWP is READ/WRITE and cleared
by RESET or by setting the STOP bit in CSRO.
ACON

Bit 01

(ALE Control) ALE Control defines the assertive
state of ALE/AS when VLANCE is a Bus Master.

X0 Wg 8

ACON is READ/WRITE and cleared by RESET or
by setting the STOP bit in CSRO.

ACON ALE/AS
0 ASSERTED HIGH (ALE)
1 ASSERTED LOW (AS)
BCON
Bit 00

(Byte Control) Byte Control redefines the Byte Mask
and Hold I/O Pins. BCON is READ/WRITE and
cleared by RESET or by setting the STOP bit in
CSRo. .
BCON I/OPIN16 I/OPIN15 I/QPIN 17
0 BM1 BMO HOLD
1 BUSAKO  BYTE BUSRQ

2.4. INITIALIZATION

2.4.1. INITIALIZATION BLOCK. VLANCE initializa-
tion include the reading of the initialization block in
memory to obtain the operating parameters. The fol-
lowing is a definition of the Initialization Block. The
Initialization Block is read by VLANCE whenthe INIT
bitin CSRO is set. The INIT bit should be set before
or concurrent with the STRT bit to ensure proper
parameter initialization and VLANCE operation.
After VLANCE has read the Initialization Block,
IDON is setin CSR0 and an interrupt is generated if
INEA = 1.

HIGHER ADDRESSES

TLEN - TDRA <23:16> IADR <23:00> +16

TDRA <15:00> IADR <23:00> +14

RLEN - RDRA <23:16> IADR <23:00> +12

RDRA <15:00> IADR <23:00 > +10

LADRF <63:48> IADR <23:00> +E

LADRF <47:32> IADR <23'00>+C

LADRF <31:16> IADR <23:00> +A

LADRF <1500> IADR <2300>+8

PADR <47:32> IADR <23.00> +06

PADR <31:16> IADR <23:00> +04

PABR <1500> IADR <23:00> +02

BASE ADDRESS MODE IADR <23:00> +00

OF BLOCK
L7 SEs:mHomson
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2.4.1.1. Mode. The Mode Register allows alteration
of VLANCE's operating parameters. Normal oper-
ation is with the Mode Register clear.

IADR <23 : 00> + 00

1111111111 111111
54 3210987654321 0
e[ T T T Ta[s]&[umi[o]c[o]i]o]o
Rl Res |A[A|lA[A|N|R|O|T|O|T|R
o} T|T[T|N|{T]T|L|c]o]x|x
Mo ] 2] 1]o] |L]Y|L|r[P
PROM

Bit 15

(Promiscuous Mode) When PROM = 1, all incom-
ing addresses are accepted. This bit must be set in
internal loopback if a physical address is not used.

RAT <2 : 0>
Bits 10 : 08

(Divide By Rate Control) These rate bits determine
the transmit data rate as a Function of System
Clock. The available divide by modes are 1, 2, 4, 6,
8, and 10.

RAT 2 RAT 1 RAT O | DIVISIOR

0 0 0 1

0 0 1 2

0 1 0 4

0 1 1 6

1 0 0 8

1 0 1 10
MAN
Bit 01

(Manchester) For this bit to be active at least one of
the "RAT" bits must be set to a "1". (Divide by two or
Greater). Setting this bit changes the NRZ transmit
data stream to a Manchester encoded data stream.

RES

Bit 14:11
(Reserved)
Bit 06

(Internal Loopback) Internal Loopback is used with
the LOOP bit to determine where the loopback is to
be done. Internal loopback allows VLANCE to re-
ceive its own transmitted packet. Since this repre-
sents full duplex operation, the packet size would be
limited by the SILO size, which 48 bytes. However,
a SILO full flag is generated after 32 bytes are
loaded into the SILO. This limits the transmit buffer
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size to 32 bytes in internal or extended loopback.
With transmit CRC enabled, the VLANCE generates
the 4-byte CRC code and appends it to the data.
Thus, the receive buffer is filled with 36 bytes and
the host CPU checks the CRC result. With transmit
CRC disabled, the host CPU provides 4 bytes of
CRC as part of the 32 bytes in the transmit buffer.
The VLANCE checks the CRC on reception and
transfers only 28 bytes of "data" to the receive buff-
er. After each Internal Loopback packet, VLANCE
should be reinitialized.

INTL is only valid if LOOP = 1, otherwise itis ignored.

LOOP  INTL  LOOPBACK
0 X NO LOOPBACK,
NORMAL OPERATION
1 0 EXTERNAL
1 1 INTERNAL
DRTY
Bit 05

(Disable Retry) When DRTY =1, VLANCE attempts
only one packet transmission If there is a collision
on the first transmission attempt, a Retry Error
(RTRY) is reported in Transmit Message Descriptor
3 (TMD3).

COLL
Bit 04

(Force Collision) This bit allows the collision logic to
be tested. VLANCE must be in internal loopback for
COLL to be valid. If COLL = 1, a collision will be
forced during the subsequent transmission attempt.
This will resultin 1 or 16 total transmission attempts
with a retry error reported in TMD3. The number of
attemps depends upon the state of DRTY (Bit 05).

DTCR
Bit 03

(Disable Transmit CRC) When DTCR =0, the trans-
mitter generates and appends a CRC to the trans-
mitted packet. When DTCR = 1, the CRC logic is
allocated to the receiver and no CRC is generated
and sent with the transmitted packet. During loop-
back, DTCR = 0 causes a CRC to be generated on
the transmitted packet but the receiver will not per-
form a CRC check since the CRC logic is shared
and cannot generate and check CRC at the same
time. The generated CRC is written into memory
with the data and can be checked by the host soft-
ware. [f DTCE = 1 during loopback the host software
must append a CRC value to the transmit data. The
receiver checks the CRC on the received data and
reports any errors.
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LOOP
Bit 02

(Loopback) Loopback allows VLANCE to operate in
full duplex mode for test purposes. The maximum
packet size is limited to 36 bytes as described above
for the INTL bit. During loopback, the runt packet fil-
ter is disabled because the maximum packet is
forced to be smaller than the minimum size Ether-
net packet (64 bytes). LOOP = 1 allows simulta-
neous transmission and reception for a message
constrained to fit within the SILO. The chip waits until
the entire message is inthe SILO before serial trans-
mission begins. The incoming data stream fills the
SILO from behind as it is being emptied. Moving the
received message out of the SILO to memory does
not begin until reception has ceased. In loopback
mode, transmit data chaining is not possible. Re-
ceive data chaining is allowed regardless of the re-
ceive buffer length. In normal operation, the receive
buffers must be 64 bytes long, to allow time for buff-
er lookahead.

DTX

Bit 01

(Disable the Transmitter) Disable the Transmitter
causes VLANCE not to access the Transmit De-
scriptor Ring and therefore no transmissions are at-
tempted. DTX disables TXON from being set when
initialization is complete.

DRX

Bit 00

(Disable the Receiver) Disable the Receiver causes
VLANCE to reject all incoming packets and not ac-
cess the Receive Descriptor Ring. DRX disables
RXON from being set when initialization is complete.

PADR
Bits 47 : 00

(Physical Address) Physical Address is the unique
48-bit physical address assigned to VLANCE.
PADR <0> must be zero.

2.4.1.3. Logical Address Filter. The Logical Address
Filteris a 64 bit mask composed of four sixteen bit reg-
isters LADRF <63 : 00> in the initialization block that
is used to accept incoming Logical Addresses. This is
an imperfect filter that requires the host processor to
do the final filtering. The first bit of the incoming ad-
dress must be a "1" for either the Logical Address Fil-
ter or the Broadcast Address decode to be enabled.
Otherwise the incoming address is a physical address
and is compared against the contents of
PADR <47 : 00> that was loaded through the Initial-
ization Block.

Allincoming data goes through the CRC Generator.
In the case of a logical address, the six most signi-
ficant bits of the CRC Generator are strobed into the
Hash Register after the 48th bit of the logical ad-
dress has gone through this circuitry. This 6-bit ad-
dress then selects one of the 64 bits in the Logical
Address Filter. If the mask bit selected is a "1", the
address is accepted and the packet will be put into
the current receive buffer space. The task of map-
ping a logical address to one of 64 bits positions is
a tedious one that requires a simple computer pro-
gram to generate the CRC codes for the addresses
desired. The Ethernet CRC Polynomial is CRC-32,
which is : X324+ X% 4+ X2 4 X224 X101 X124 XM 4
X104 X8+ X7+ X3+ X*+ X2+ X + 1. Figure 13 shows
one such mapping. (This is one of 2% possible map-
pings). Hash Address 00 will select bit 0 and Hash
Address 63 will select bit 63.

2.4.1.2. Physical Address.
63 1]
PR [ ]
FTTTTTTTTTTTTTT \ J“"’"“”‘
IADR <23:00> +06 PADR <47:32>
LIl Lt R EBwrrou) [L“”i
FErrTrTrTrrrrrrrid - o
IADR <23:00> +04 PADR <31:16> I l CRC GENERATOR
P el
RN EEREEN * If MATCH = 1, the packet is accepted.
IADR <23:00> +02 PADR <15:00> 0 If MATCH = 0, the packet is rejected.
RN ENE NN
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The Broadcast address, which is all ones, is

1111110000000000
decoded independent of the Logical Address Filter 5432109876543210
(Broadcast Address will also map to bit 47 of the
Logical Address Filter). If the Logical Address Filter PTTTTTTTTTTTT
is loaded with all zeroes, all incoming logical ad- IADR <23:00> +E LADRF <63:48>
dresses except Broadcast will be rejected.
P e
LADRF REEREEERERRERE
Bits 63 : 00 IADR <23:00>C LADRF <47:32>
The 64bit mask used by VLANCE to accept logical ULl Ll Ll
addresses. FTTTrTTrrrrTrrTTd
1ADR <23:00> +A LADRF <31:16>
AN
FTrrrrrrrrrrr
1ADR <23:00> +8 LADRF <15:00>
PLE e bty
Figure 13 : Mapping of Logical Address to Filter Mask.
LAF LAF destination LAF LAF destination
REG. LOC. address accepted REG. LOC. address accepted
BITS BITS
SET DEC. (HEX) SET DEC. (HEX)
0 0 FF FF FF FF FF 65 0 32 FF FF FF FF FF D1
1 FF FF FF FF FF 55 33 FF FF FF FF FF F1
L 2 FF FF FF FF FF 15| L 34 FF FF FF FF FF Bt
A 3 FF FF FF FF FF 35| A 35 FF FF FF FF FF Of
F 4 FF FF FF FF FF B5| F 36 FF FF FF FF FF 11
5 FF FF FF FF FF 95 37 FF FF FF FF FF 31
0 6 FF FF FF FF FF D5| 2 38 FF FF FF FF FF 71
7 FF FF FF FF FF F5 39 FF FF FF FF FF 51
8 FF FF FF FF FF DB 40 FF FF FF FF FF_ 7F
9 FF FF FF FF FF FB 41 FF FF FF FF FF 4F
10 FF FF FF FF FF BB 42 FF FF FF FF FF 1F
11 FF FF FF FF FF 8B 43 FF FF FF FF FF 3F
12 FF FF FF FF FF 0B 44 FF FF FF FF FF BF
13 FF FF FF FF FF 3B 45 FF FF FF FF FF OF
14 FF FF FF FF FF 7B 46 FF FF FF FF FF DF
15 15 FF FF FF FF FF 5B 15 47 FF FF FF FF FF FEF
0 16 FF FF FF FF FF 27 0 48 FF FF FF FF FF 93
17 FF FF FF FF FF 07 49 FF FF FF FF FF B3
18 FF FF FF FF FF 57 50 FF FF FF FF FF F3
19 FF FF FF FF FF 77 51 FF FF FF FF FF D3
L 20 FF FF FF FF FF F7| L 52 FF FF FF FF FF 53
A 21 FF FF FF FF FF C7| A 53 FF FF FF FF FF 73
F 22 FF FF FF FF FF 97| F 54 FF FF FF FF FF 23
23 FF FF FF FF FF A7 55 FF FF FF FF FF 13
1 24 FF FF FF FF FF 99| 3 56 FF FF FF FF FF 3D
25 FF FF FF FF FF B9 57 FF FF FF FF FF 0D
26 FF FF FF FF FF F9 58 FF FF FF FF FF 5D
27 FF FF FF FF FF C9 59 FF FF FF FF FF 7D
28 FF FF FF FF FF 59 60 FF FF FF FF FF FD
29 FF FF FF FF FF 79 61 FF FF FF FF FF DD
: 30 FF FF FF FF FF 29 62 FF FF FF FF FF 9D
15 31 FF FF FF FF FF 19 15 63 FF FF FF FF FF BD
Ly7 SGS-THOMSON 25/46
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2.4.1.4. Receive Descriptor Ring Pointer.

1111110000000000
5432109876543210
TTTTTTTTTTTTT T

IADR <23:00> +12 RLEN RES RDRA <23:16>
RN
T

1ADR <23:00> +10 RDRA <15:03> ojojo
LidLrr eyt

Bits 15: 13

(Receive Ring Length) Receive Ring Length is the
number of entries in the Receive Ring expressed as
a power of two.

RLEN NUMBER OF ENTRIES

0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128

RES

Bits 12 : 08

(Reserved)

RDRA

Bits 07 : 00 and 15 : 03

(Receive Descriptor Ring Address) Receive De-
scriptor Ring Address is the base address (lowest
address) of the Receive Descriptor Ring.

RDRA
Bits 02 : 00

(Must Be Zeros) These bits are RDRA <02 : 00> and
must be zeroes because the Receive Rings are
aligned on quadword boundaries.

2.4.1.5. Transmit Descriptor Ring Pointer.
0
8

1111110000000000
5432109876543210

TTTTTTT
IADR <23:00> +16 TLEN| RES

[yt
T

TDRA <15:03> 0{0;0

LIy

IIIIIIT

TDRA <23:16>

IADR <23:00> +14
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TLEN
Bits 15: 13

(Transmit Ring Length) Transmit Ring Length is the
number of entries in the Transmit Ring expressed
as a power of two.

TLEN NUMBER OF ENTRIES

0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128

RES

Bits 12: 08

(Reserved)

TDRA

Bits 07 : 00 and 15: 03

(Transmit Descriptor Ring Address) This address is
the base address (lowest address) of the Transmit
Descriptor Ring.

Bits 02 : 00

(Must Be Zeros) These bits must be zeroes because
the Transmit Rings are aligned on quadword boun-
daries.

2.5. BUFFER MANAGEMENT

Buffer Management is accomplished through mess-
age descriptors organized in ring structures in mem-
ory. Each message descriptor entry is four words
long. There are two rings allocated for the
VLANCE : a Receive ring and a Transmit ring. The
VLANCE is capable of polling each ring for buffers
either to empty or fill with packets to or from the
channel. The VLANCE is also capable of entering
status information in the descriptor entry. When poll-
ing, VLANCE is limited to looking one ahead of the
descriptor entry with which it is currently working.
The speed of the data stream restricts the receiver
buffer size to a minimum of 64 bytes to avoid an
overflow when chaining receive buffers. The loca-
tion of the descriptor rings and their length are found
in the initialization block, accessed during the initial-
ization procedure by VLANCE. Writing a "ONE" into
the STRT bit of CSRO will cause VLANCE to start
accessing the descriptor rings and enable it to send
and receive packets. The VLANCE communicates
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with @ HOST device (probably a microprocessor)
through the ring structures in memory. Each entry
in the ring is either "owned" by VLANCE or the
HOST. There is an ownerschip bit (OWN) in the
message descriptor entry. Mutual exclusion is ac-
complished by a protocol which states that each de-
vice can only relinquish ownership of the descriptor
entry to the other device ; it can never take owner-
ship, and each device cannot change the state of
any field in an entry after it has relinquished owner-
ship. When chaining buffers, the minimum transmit
buffer size is restricted to 100 bytes (to avoid mu-
tual exclusion violations, which could occur follow-
ing a collision). Otherwise, VLANCE would access
a buffer to which it had relinquished ownership (to
reinitialize a transmission interrupted by a collision).

2.5.1. DESCRIPTOR RINGS. Each descriptor in a
ring in memory is a 4 word entry. The following is
the format of the receive and the transmit descrip-
tors.

2.5.1.1. Receive Message Descriptor Entry.
2.5.1.1.1. Receive Message Descriptor 0 (RMDO)
MEMORY ADDRESS : XXXXXXXO0
11000000000
10987654321

000093

3210
FTHETTTTTTTT
LADR

Lttt rrtgld
LADR
Bits 15 : 00

The Low Order 16 address bits of the buffer pointed
to by this descriptor LADR is written by the Host and
unchanged by VLANCE.

2.5.1.1.2. Receive Message Descriptor 1 (RMD1)
MEMORY ADDRESS : XXXXXXX2

1111
5432
i

1111110000000000
5432109876543210
ole|rlojcieislel I T T T | |1
WIR|R|F[R|U|T|N
N|R[A|L|C|F|P|P HADR
Mmlo| |F
HEEREE

OWN
Bit 15

This bit indicates that either the Host owns the de-
scriptor entry (OWN = 0) or VLANCE owns it
(OWN = 1). The chip clears the OWN bit after filling
the buffer pointed to by the descriptor entry. The
Host sets the OWN bit after emptying the buffer.
Once the VLANCE or Host relinquishes ownership
of a buffer, it may not change any field in the four
words that comprise the descriptor entry.

ERR
Bit 14

(Error Summary) Error Summary is the "OR of
FRAM, OFLO, CRC or BUFF, ERR is set by
VLANCE whent it releases the buffer and is cleared
by the Host.

FRAM
Bit 13

(Framing Error) Framing Error indicates that the in-
coming packet contained both a non-integer
multiple of eight (8) bits and a CRC error. In internal
loopback, whenever a CRC error occurs, FRAM will
always be set. FRAM is set by VLANCE when it re-
leases the buffer and is cleared by the Host.

OFLO
Bit 12

(Overflow) Overflow error indicates that the receiver
has lost all or part of the incoming packet due to an
inability to store the packet in a memory buffer be-
fore the internal SILO overflowed. OFLO is set by
VLANCE when it releases the buffer and is cleared
by the Host.

CRC
Bit 11

CRC indicates that the receiver has detected a CRC
error on the incoming packet. CRC is set by
VLANCE when it releases the buffer and is cleared
by the Host.

BUFF
Bit 10

(Buffer Error) Buffer Error is set either when
VLANCE has utilized all its allocated buffers or if the
next status is not acquired in time while data chain-
ing a received packet. BUFF is set by VLANCE
when it releases the buffer and is cleared by the
Host. If a Buffer Error occurs, an Overflow Error also
occurs because VLANCE tries to acquire the next
buffer until the SILO overflows.

L7 SGS-THOMSON 27146
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STP
Bit 09

(Start of Packet) Start of Packet indicates that this
is the first buffer used by VLANCE for this packet. It
is used for data chaining buffers. STP is set by
VLANCE when it releases the buffer and is cleared
by the Host.

ENP

Bit 08

(End of Packet) End of Packet indicates that this is
the last buffer used by VLANCE for this packet. It is
used for data chaining buffers. If both STP and ENP
were set, the packet would fit into one buffer and
there was no data chaining. ENP is set by VLANCE
when it releases the buffer and is cleared by the
Host.

HADR

Bits 07 : 00

The High Order 8 address bits of the buffer pointed
to by this descriptor. This field is written by the Host
and unchanged by VLANCE.

2.5.1.1.3. Receive Message Descriptor 2 (RMD2)

MEMORY ADDRESS : XXXXXXX4

1111110000000000
5§432109876543210
FTTTTTTTTTT
111111 BCNT
Lt
Bits 15 : 12

(Must Be Ones) This field is written by the Host and
unchanged by VLANCE.

BCNT

Bits 11 : 00

(Buffer Byte Count) Buffer Byte Count is the length
of the buffer pointed to by this descriptor expressed
as a two’'s complement number. This field is written

by the Host unchanged by VLANCE. The minimum
buffer size is 64 bytes.
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2.5.1.1.4. Receive Message Descriptor 3 (RMD3)
MEMORY ADDRESS : XXXXXXX6

11111 00000000O00O0
54321 9876543210
NEEEERRERREEREERE
RES MCNT
EREEEEEENERERE

RES

Bits 15: 12

(Reserved) Read as zeroes.

MCNT

Bits 11 : 00

(Message Byte Count) Message Byte Count is the
length in bytes of the received message. MCNT is
valid only when ERR is clear and ENP is set. MCNT
is written by VLANCE and is cleared by the Host. In
data chaining, RMD3 is only written to after the last
buffer status is updated. Only the status word is up-
dated for intermediate buffers in the data chain.

2.5.1.2. Transmit Message Descriptor Entry.
2.5.1.2.1. Transmit Message Descriptor 0 (TMDO)
MEMORY ADDRESS : XXXXXXX0

110000000
1

t111 00
5432109876543210

CrrrrrrrtTrrrrn

LADR
NN

LADR
Bits 15: 00

The Low Order 16 address bits of the buffer pointed
to by this descriptor. LADR is written by the Host and
unchanged by VLANCE.
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2.5.1.2.2. Transmit Message Descriptor 1 (TMD1)
MEMORY ADDRESS : XXXXXXX2

-tk

10000000000
0987 4

0
6543210
FPETTTTI

HADR

Lyt

N =4

11
43

[4, Y

Z30
DTIM
mwm>D
m»0Z
mzoO
nmmo
vH®

vZm

OWN

Bit 15

This bit indicates that either the Host owns the de-
scriptor entry (OWN = 0) or VLANCE it (OWN = 1).
The host sets the OWN bit after filling the buffer
pointed to by the descriptor. VLANCE clears the
OWN bit after transmitting the contents of the buff-
er. Both the Host and VLANCE must not alter a de-
scriptor entry after it has relinquished ownership.

ERR

Bit 14

(Error Summary) Error Summary is the "OR" of
LCOL, LCAR, UFLO or RTRY. ERR is set by
VLANCE when it releases the buffer and is cleared
by the Host.

RES

Bit 13

(Reserved) VLANCE will write this bit with a "0".
MORE

Bit 12

MORE indicates that more than one retry was
needed to transmit a packet. MORE is set by
VLANCE when it releases the buffer and is cleared
by the Host.

ONE
Bit 11

ONE indicates that exactly one retry was needed to
transmit a packet. ONE is set by VLANCE when it
releases the buffer and is cleared by the Host. ONE
is not valid if LCOL in TMD3 is set.

DEF
Bit 10

(Deferred) Deferred indicates that VLANCE had to
defer while trying to transmit a packet. This condi-
tion occurs whenthe channelis busy when VLANCE
is ready to transmit. DEFER is setby VLANCE when
it releases the buffer and is cleared by the Host.
STP

Bit 09

(Start of Packet) Start of Packet indicates that this
is the first buffer to be used by VLANCE for this
packet. It is used for data chaining buffers. STP is
set by the Host and is unchanged by VLANCE.

ENP
Bit 08

(End of Packet) End of Packet indicates that this is
the last buffer to be used by VLANCE for this packet.
It is used for data chaining buffers. If both STP and
ENP are set, the packet fits into one buffer and there
is no data chaining. ENP is set by the Host and is
unchanged by VLANCE.

HADR
Bits 07 : 00

The High Order 8 address bits of the buffer pointed
to by this descriptor. This field is written by the Host
and is unchanged by VLANCE.

2.5.1.2.3. Transmit Message Descriptor 2 (TMD2)
MEMORY ADDRESS : XXXXXXX4

1111110000000000

§432109876543210
[TTTHTITTTT

11111 BCONT
EEEEEEEEEN]

ONES

Bits 15:12

(Must Be Ones) This field is set by the Host and un-
changed by VLANCE.
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BCNT
Bits 11 : 00

(Buffer Byte Count) Buffer Byte Count is the usable
length in bytes of the buffer pointed to by this de-
scriptor expressed as a two’s complement negative
number. This is the number of bytes from this buff-
er that will be transmitted by VLANCE. This field is
written by the Host and unchanged by VLANCE.
The minimum buffer size is 100 bytes when chain-
ing or 64 bytes when not chaining.

2.5.1.2.4. Transmit Message Descriptor 3 (TMD3)

TMD3 is valid only if the ERR bit of TMD1 has been
set by VLANCE.

MEMORY ADDRESS : XXXXXXX6

17111110000000000
5432109876543210
Blufr{L|cir] T T TTT T T
ulrle|clc|T
FlL|s|o|a|r TDR
Fio| |L|R|Y

EEEEEEEE
BUFF
Bit 15

(Buffer Error) Buffer Error is set by VLANCE during
transmission when VLANCE does not fing the ENP
flag in the current buffer and does not own the next
buffer. BUFF is set by VLANCE and cleared by the
host. If a buffer Errors occurs, an Underflow Error
will also occur because VLANCE tries to read mem-
ory data until the SILO is empty. Buffer Error is valid
only if UFLO is set.

UFLO
Bit 14

(Underflow Error) Underflow Error indicates that the
transmitter has truncated a message due to data
late from memory. UFLO indicates that owing to a
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lack of data from memory. The SILO has emptied
before the end of the packet was reached. UFLO is
set by VLANCE and is cleared by the Host.

RES

Bit 13

Reserved bit. VLANCE writes this bit with a "0".
LCOL

Bit 12

(Late Collision) Late Collision indicates that a colli-
sion has occured after the slot time of the channel
has elapsed. VLANCE does not retry on late colli-
sions. LCOL is setby VLANCE and is cleared by the
Host.

LCAR
Bit 11

(Loss of Carrier) Loss of Carrier is set when the car-
rier presence (RENA) input to VLANCE goes false
during a VLANCE-initiated transmission. VLANCE
does not retry upon Loss of Carrier. LCAR is set by
VLANCE and is cleared by the Host.

RTRY
Bit 10

(Retry Error) Retry Error indicates that the transmit-
ter has failed in 16 attempts to successfully transmit
a message due to repeated collisions on the me-
dium. If DRTY =1 in the MODE register, RTRY sets
after 1 failed transmission attempt. RTRY is set by
VLANCE and is cleared by the Host.

TDR
Bits 09 : 00

(Time Domain Relectometry) Time Domain Reflec-
tometry is an internal counter that counts system
clocks from the start of a transmission to the occur-
rence of a collision. This value is useful in determin-
ing the approximate distance to a cable fault. The
TDR value is written by VLANCE and is valid only
RTRY is set.
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DESCRIPTOR RINGS IN MEMORY

HIGHER ADDRESSES
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CHAPTER 3
FUNCTIONAL SPECIFICATIONS

3. INTRODUCTION

3.1. FUNCTIONAL DESCRIPTION

This section describes the logical elements used to
implement the VLANCE Ethernet Controller.

3.2. LOGIC

3.2.1. CLOCK. The VLANCE has its clocks derived
from a basic free running 10MHz clock presented to
the input pin SCLK. Refer to Section 4 for the clock
specification. The microcycle is 200 nanoseconds
long, or two basic clock ticks. The microcycle is the
basic unit of time in the microsequencer and the
control data path. Clock suppression is the act of se-
lectively stretching the microcyle to allow a memory
transfer to complete when the Chip is operating as
a bus master. Clock suppression can only occur in
those microcycles that contain an asserted USUP-
PRESS bit in the microword register.

3.2.2. MICROSEQUENCER. VLANCE is controlled
by an internal microprogram. Chained sequecing is
used to advance the program address. Each micro-
word contains the address of the next instruction
plus any microbranch and trap information required
in the program being executed. The microse-
quencer operates as a one level deep pipeline. As
one micro-instruction is being executed, the next is
being accessed. The basic microcycle is 200 nano-
seconds long, but may be extended on 200 nano-
seconds boundaries to allow memory transfers to
complete. During each microcycle, an address is
formed to access the program store which is clocked
into the microword register at the end of each cycle.

3.2.3. CONTROL DATA PATH. The Control Data
Path contains the hardware necessary to build, con-
trol, and store the information required to do buffer
management and to control the block transfers of
data to and from the silo. The major components in
this section of logic are a 24-bit adder, a data shuf-
fler, a constant selector, and a static memory. In this
memory resides twelve 24-bit Address Registers
and ten 16 bit Status/Byte Count Registers.

3.2.4. MESSAGE BYTE COUNT. The message
byte count is contained in a 12-bit counter. The
message byte count keeps track of the number of
bytes entering or leaving the Silo under micropro-
gram control for each transmission or reception. The
value contained in the message byte count is writ-
ten into memory through the MDR as part of the re-
ception process. It is also used for the detection of
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runt packet on reception, and for the detection of
babbling transmissions.

3.2.5. RING END FINDERS. The ring end finders,
one each for the receive and transmit rings, deter-
mine whether the ring address pointers in the CDP
RAM are at the end of the rings, and provide a micro-
branchable signal, which, when true, informs the
microprogram to restore the pointers with the begin-
ning address of the rings. The ring end finders are
simply a pair of programmable modulo counters, the
value of which is loaded at initialization time. The
counters are independently incremented under
microprogram control.

3.3. BUS CONTROL

3.3.1. BUS ADDRESS REGISTER. The Bus Ad-
dress register (BA) is 27 bits wide. It is loaded di-
rectly from the Data Shuffler under control of a bit in
the microword, ENA BA CLK, at the end of the
microcycle. At the same time, the bus address is
clocked, byte mask and read/write information, as-
sociated with the transfer is clocked into a three bit
extension of the BA. Clocking of the BA initiates the
bus transfer. The upper 8 bits of the BA drive
A <A : 16> directly. The lower sixteen bits of the BA
are multiplexed onto DAL <15 : 00> during the ad-
dress portion of the bus cycle when VLANCE is the
Bus Master. This is an internal register and is not di-
rectly addressable by the user.

3.3.2. MEMORY DATA REGISTER. The Memory
Data Register (MDR) buffers data transfers to and
from the 1/O bus. The MD is clocked at the end of
the microcycle. It is enabled from the ENA MD CLK
bit of the microword register. /O bus data is syn-
chronized to VLANCE prior to loading the MDR.

3.3.3. BUS MASTER CONTROL. VLANCE
becomes a Bus Master for the purposes of acquir-
ing data from the initialization block, buffer manage-
ment, and the block move of data during the
transmission or reception process. The Bus Master
Control works in partnership with the microprogram.
The microprogram is responsible for loading the BA
and MDR for a write transaction, and loading the BA
and unloading the MDR for a read transaction.
Clocking the BA initiates the transfer. The micropro-
gram also provides a clock suppress enable to stall
selectively a microcycle until @ memory transaction
completes, thus providing synchronization between
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the microprogram and the Bus Master Control. Dur-
ing block transfer (DMA) of data, memory referen-
ces overlap. VLANCE performs up to 8 data
transfers before relinquishing HOLD. Refer to Chap-
ter 4 for timing specifications.

3.3.4. MEMORY TIMEOUT. As a Bus Master,
VLANCE detects and recovers from non-existent
memory errors. VLANCE waits for a_maximum of
25 microseconds for the assertion of READY after
itasserts ALE. If VLANCE does not receive READY
within that time, it sets the MERR bit of CSRO, ne-
gates the RXON and TXON bits, and takes no fur-
ther action unless either the RESET signal is
asserted or the STOP bit of CSRO is asserted.

3.3.5.BUS SLAVE CONTROL. The Bus Slave con-
trol is invoked when a memory transaction occurs
and the CS pin is asserted. When this happens, it
indicates that one of the four VLANCE CSR’s is
being accessed. CSRO provides visibility into
VLANCE and is accessed independently of the
microprogram. CSR1 and CSR2 hold the address
of the initialization block and are resident within the
CDP RAM. Accessing CSR1 and CSR2 causes a
microtap for access. The microprogram issues the
READY signal for CSR1 and CSR2. The Bus Slave
Control independently returns READY for CSRO
and CSR3. CSR3 allows the I/O pins to be pro-
grammed. CSR1, CSR2, and CSR3 are accessible
only when the STOP bit of CSRO is set. Refer to
Chapter 4 for timing specifications.

3.3.6. DISCRETE USER APPARENT REGIS-
TERS. Of the register ports and control and status
registers, CSR0, CSR3 and RAP are read and writ-
ten asynchronously from the parallel /O bus. Refer
to Section 2.3 for definitions of the register ports and
control and status registers.

3.4. TRANSCEIVER DATA PATH

3.4.1. SERIAL DATA OUTPUT. Serial output data is
presented at the TX Output pin by VLANCE. The
presence of the output data stream is indicated by the
assertion of the TENA level at the Output pin. TX and
TENA are synchronous to the internal clock SCLK.

3.4.2. SERIAL DATA INPUT. Serial input data is
presented to VLANCE at the RX Input pin. The ser-
ial input data clock is presented at the RCLK Input
pin. The presence of the input data stream is indi-
cated by the assertion of the RENA at its Input pin.
RX, RCLK, and RENA are asynchronous to the in-
ternal clock TCLK. RCLK is used by VLANCE to
clock in the input data stream. After the assertion of
RENA, VLANCE waits 800 nanoseconds before
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searching for the start bit. If VLANCE detects a
double ZERO prior to detecting a START bit,
VLANCE rejects the rest of the packet. Once the
Start bit has been detected, VLANCE frames the re-
maining bit stream into byte boundaries, syn-
chronizes the bytes to the internal clock, and loads
the Silo if not otherwise disabled.

3.4.3. SILO. The SILO provides buffer storage for
the data being transferred between the parallel bus
I/0 pins and serial bus 1/O pins. The capacity of the
SILO is 48 bytes. The fall-through time of the SILO
is 200 nanoseconds maximum. The SILO has the
following capabilities :

1. SILO OPERATION - TRANSMISSION. Data is
loaded into the SILO under microprogram con-
trol from the MDR. Data from the SILO goes to
the serial output shift register.

2. SILO OPERATION - UNDERFLOW. Under-
flow occurs during Transmission when the out-
put serial shift register requires data to continue
an unbroken bit stream output, but data is not
available at the output of the SILO, and the last
data byte in the frame has been shifted out.
Once the SILO has underflowed, the SILO
locks out further reads and writes until cleared
by the microprogram.

3. SILO OPERATION - RECEPTION. Data is
loaded into the SILO from the serial input shift
register during Reception. Data leaves the
SILO under microprogram control. The desti-
nation is the MDR. Preamble is not loaded into
the SILO.

4. SILO OPERATION - OVERFLOW. Overflow
occurs during Reception when the SILOis filled
and data needs to be transferred from the input
serial shift register. Once the SILO has over-
flowed, the SILO locks out further reads and
writes until cleared by the microprogram.

5. SILO OPERATION - RESTORE. During Re-
ception, restoring the SILO refers to the action
of discarding the 6 bytes of the destination ad-
dress that have accumulated in the SILO after
an address match has been tested and an ad-
dress match has not occurred. The same ac-
tion occurs if less than 6 bytes are received
before the packet ends. Note that this is differ-
ent from clearing the SILO since there may be
residual data in the SILO from a previous re-
ception which cannot be lost. During the Trans-
mission process, restoring the SILO refers the
action of discarding the accumulated Transmit
bytes when bit stream transmission has not yet
begun and the receiver becomes active.
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6. SILO OPERATION - INDEXING. The SILO is
capable of holding residual data from a re-
ceived packet, and accepting data from a sec-
ond packet. The SILO is able to mark the end
of one packet and the beginning of another.

7. SILO OPERATION - CLEARING. The SILOis
cleared as part of the recovery for overflow,
underflow, and collision. SILO clearing is the
action of flushing all data from the SILO uncon-

ditionally by clearing the address counters. The

SILO is cleared by a discrete microprogram
operation.

3.4.4. SILO - MEMORY BYTE ALIGNMENT. Mem-
ory buffers may begin and end on arbitrary byte
boundaries. Parallel data is byte aligned between
the SILO and the MDR. Byte alignment can be
reversed by setting the Byte Swap (BSWP) bit in
CSR3.
TRANSMISSION - WORD READ FROM EVEN
MEMORY ADDRESS
BWSP =0:SILOBYTEn gets MDR <07 : 00>
SILOBYTEn+1 gets MDR <15: 08>
BWSP =1:SILOBYTEn gets MDR <15 : 08>
SILOBYTEn+ 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>