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(57) Abstract

A communication network (10) has a memory unit (20) acces- . %
sible to all ports (16-0, 16-1, 16-2, 16-3) of the link with a plurality of ‘z\; st \ l
local sections (62) each associated with one of the ports. Intercon- 1. !
nections include a dual memory bus (28) with a common bus sub- 3 — !
system (36) providing access to a common memory section and a lo- ﬁ —l
cal bus subsystem (30) providing access to the local memory sec- W
tions, the subsystems constructed to permit concurrent independent '
use. Memory access priority circuitry (68) designates for each mem-
ory operating cycle a port for current service and makes memory '
access available to other elements when not required by the desig-

nated port. :
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Data Transmitting Link
Background of the Invention
This invention relates to information
processing and more particularly to forwarding
data from one station of a data processing network

to another.
Summary of the Invention

The invention features, in a communication
link, a memory unit including a common section
accessible to all ports of the link and a
plurality of local sections each associated with
one of the ports and accessible to its associated
port, and no other port; interconnections
including a dual memory bus with a common bus
subsystem providing access to the common memory
section and a local bus subsystem.providing access
to the plurality of local memory sections, the
common and local subsystems being constrﬁcted to
enable concurrent independent use; ports including
decoding circuitry which receives signals from its
associated station and in response thereto emits
signals distinctively indicating the need for
access to common or local memory, which emitted
siénals are transmitted to said memory priority
circuitry; memory priority circuitry supplying
timed signals which designate for each memory
operating cycle the one of the ports which may
have access to the memory, access being made
available to the several ports in cyclic order,
and further designating for each memory cycle one
of the ports for current service and responding to
request signals from elements of the ;ink
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indicating needs for memory access, and if the
currently designated port requests memory access,
enabling the currently designated port to use the
common bus subsystem or the local memory bus .
5 subsystem .in accordance with the signaled néeds of
the currently designated port, while concurrently
enabling other elements of the link to use the bus .
subsystems not requested by the currently -
designated port. N
10 The invention may.additionally feature
processing access requests for a succeeding memory
operation while a current memory operation is in
progress and a memory operation rate such that the
time interval expressed by (n + 1) T + L is less
15 than the minimum time required to transmit one
byte of data to one of said ports, n being the
number of ports, T being the memory operating
cycle period, and L being the overlap period
during which memory requests are being processed
20 for a succeeding memory operation while a current
operation is in progress.
Brief Description of the Drawing
Fig. 1 shows in block diagram form a data
processing network in which a communication link

25 according to the invention is used.
Fig. 2 shows in block diagram form the
communication link of Fig. 1.
Fig. 3 shows in block diagram form the
processor which is a part of the link of Fig. 2.
30 Fig. 4 shows in block diagram form the memory .
unit which is a part of the link of Fig. 2.
Fig. 5 shows in block diagram form one of the
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data ports of the link of Fig. 2.

Figs. 6-1, 6-2, and 6-3 are in the aggregate
the schematic wiring diagram of the processor of
Fig. 3. '

Figs. 7-1, 7-2, are in the aggregate the
schematic &iring diagram of the memory unit of
Fig. 4. '

Figs. 8-1, 8-2, 8-3 afe in the aggregate the
schematic wiring diagram of the data port of Fig.
5.

In each of multipart Figures 6, 7, and 8, in
order to avoid a clutter of lines a number of
connecting leads are not shown in full but are
terminated with an arrowhead and a notation
identifying the lead and the location on the
drawing where it goes, the location being given by
a first number, a letter, and a second number all
in parenthesis. The first number indicates the
drawing part, the letter and the second number
indicates, by reference to the edge marking, the
place on the sheet. At the designated place will
be found a lead starting with an arrowtail and a
notation identifying the lead and an indication in
parenthesis of the origin of the lead. The
arrowhead and arrowtail thus coupled are to be
considered as connected.

Description of the Embodiment

As shown in Fig. 1, data processing network 10
includes a communication link 12, according to the
invention, linking four work stations 14-0, 14-1,

14-2, and 14-3, the work stations being connected
to data ports 16-0, 16-1, 16-2, 16-3 respectively
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which are part of link 12.
Link 12, as shown in Fig. 2, includes data
ports 16-0, 1l6-1, 16-2, 16-3, processor 18, memory
unit 20, and power supply 22, with switch 24.

5 Interconngqtions 26 connect together the ports,
processor, memory unit, and power supply, and
include a dual memory bus system 28 with a local
memory bus subsystem 30 having a local address bus
32 and a local data bus 34, and a common memory

10 bus subsystem 36 having a common address bus 38
and a common data bus 40. Interconnections 26
also include diagnostic bus 42 and other control

leads.
Referring now to Fig. 3, 6-1, 6-2, and 6-3,
15 processor unit 18, includes a 280 CPU L36 and a

780 CTC L55, a local memory address buffer L54
connected to the local memory address bus 32, a
local memory data-in buffer L84, and a.local
" memory data-out buffer L85, both connected to

20 local memory data bus 34, a common memory address
buffer L51 and L52 connected to the common memory
address bus 38 and a common data in buffer L89 and
common data out buffer L90 both connected to the
common data bus 40. The processor unit 18

25 additionally includes a start up memory 44 of
elements L1l through L15 and L25 through L28,
wherein there are 7K of programmable read only .
memory and 1K of random access memory. The
processor also includes memory request/contnol

30 circuitry 46 connecting through leads ZMRQ, ZMWT,
7CM, ZENC, ZENL, ZBS0, 2ZBS1l to memory unit 20.
The processor unit includes circuitry 48 of
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conventional design dealing with diagnostic
operations for detecting errors and other control
functions which are shown in detail in Figs. 6-1,
6-2, 6-3 but are not directly related to the
subject invention and need not be discussed

further. _
Referring now to Figs. 5, 8-1, 8-2, 8-3 data

port 16-1 is shown as representative of the four
identical ports 16-0, 16-1, 16-2, 16-3. The data
port includes coax driver and receiver circuitry
50, which is connected by dual coax transmission
lines 52-1 to an associated remote station, and
decoding circuitry 53 which includes IC components
L40, L41, L42, and L25. The data port also
includes diagnostic and control circuitry 54 and

.memory request-control circuitry Sggﬁgfnecting

through leads SMRQl, SMWrl, SCM1, SENGL, SENLIL,
and SMARKl to memory unit 20. The data port
additionally includes status buffer L64, local
memory address buffer L58 connecting with local
address bus 32, local memory data-in buffer L62
and local memory data-out buffer L8030, both
connecting with local data bus 34, common memory
address buffer L59, L78 connecting with common
address bus 38, and common memory data-in buffer
L63 and common memory data-out buffer L81 both
conhedting with common memory data bus 40.
Referring now to Figs. 4, 7-1, 7-2, memory
unit 20 includes a common section 58 with a memory
controller 60, and refresh circuitry 66, local
memory sections 62 with local memory controller

64, memory priority circuitry 68 and timing
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circuitry 70. Common memory 58 has a 9 bit by 64K
capacity and its 16 address bits connect to common
address bus 38, and its 8 data bits and one parity
bit to common data bus 40. Local memory 62 has a
9 bit by 1K capacity and its data bits connect to
local memory bus 54. Of the 10 addressing bits of
the local memory 62 eight (LAO - LA7) connect to
local address bus 32. The remaining 2 addressing
bits are connected through leads B20 and BS1 to
memory priority circuitry 68. Local memory 62 is
thus effectively divided into 4 sections with data
entering from local data bus 34 entered into a
memory section in accordance with the signals on
leads BSO0 and BS1 from memory priority circuitry
68. Timing circuitry 70 includes a crystal
oscillator operating with a period 58 ns from
which are derived various timing signals for
synchronizing the system. Among these are signals
emitted on lead CNTO with period 936 ns and on
lead CNT1 with period 1872 ns which are used to
control the time sharing of the four ports.
Memory priority circuitry 68 connects through
control leads 72-0, 72-1, 72-2, 72-3, to ports
16-0, 16~-1, 16-2, 16-3, and to processor 18,
through leads 72-Z, ZBS0 and ZBSl. It also
connects with the local and common memories, the
refresh circuitry and the timing circuitry. -

All chips used in the link are standard
commercially available items described in
published documents well known in the field.
Their standard commercial designations are
indicated on each in the detailed drawings.

Ao WIPO N
ZERNaATION
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In operation, each port of the link transfers
serial data to or from its corresponding station
at a rate of 4.27 megabits per second over the
double coaxial cable 52-1 (using port 16-1 as
exemplary). The transmission character consists
of 11 bits: a start bit (one) eight data bits
(transmitted most significant bit first), an odd ' -
parity bit, and a stop bit (zero). When the ‘
transmission cable is idle the-port is in its
receive state and the signal state is zero. The
protocol between the link and the stations calls
for the station to initiate all transmissions.

- When such a signal is transmitted to the port it

is stripped of its start and stop bits,
parallelized and parity checked. The protocol
admits of six commands:

1) write one byte to memory (code 1010 0011).
The first following transmission character will
contain the 8-bit high order address of the memory
site, the second following character will contain
the 8-bit lower address, and the third follewing
character will contain the 8-bit data byte.

2) write 256 bytes to memory (code 1010
0101). The next transmission characters will
contain the high order address, the lower order
address for the first byte and then the data bytes
successively to be written to memory.

3) read one byte from memory (code 1010
0010). The first following transmission character
will contain the high order address and the second
following character the low order address of the

byte to be read.

™
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4) read 256 bytes from memory (code 1010
0100). The first following transmission character
will contain the high order address and the second
following will contain the low order address of
the first of the 256 bytes to be read.

5) reset (code 1010 1000) -

6) report hardware status (code 1011 0000)
Commands 5 and 6 will be discussed in connection
with start up and diagnostics.

The parallelized byte is entered into decoding
buffer L4l, into memory-out buffers L80, L81 and
address buffers L58, L59, L62. Decode circuitry'
decodes the command, counts successive bytes as
required to interpret whether a byte is a high
order address, a low order ad@ress, a data byte,
or a command and decodes the address to
distinguish whether the address is in local or
common memory. (The lowest 256 addresses are
assigned to local memory). The decode circuitry
outputs on leads SMRQlL, SMWT1l, and SCMl signals
indicating respectively whether memory is needed

or not, whether read or write is required, and
whether common or local memory is required.
Concurrently with the transmission flowing
between each of the ports and its associated
station, the CPU is engaged in activities for
managment of the link and its data space under
control of the program in a portion of the common
memory and these activities generate requirements
to have access to the common and to each of the
local memory sections. Memory request control
circuitry 46 in the CPU unit indicates its needs
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for memory access by signals on lead ZMRQ, ZMWT,
7CM in a manner directly analogous to similar
signals from the ports as described above. 1In
addition the memory request circuitry generates
signals on leads ZBS0 and ZBS1 which indicate
which of the four sections of local memory are

needed.
The signals indicating memory access needs

from all ports and from the CPU pass to the memory
priority circuitry 68 in the memory unit. The
priority circuitry also receives signals from the
timing circuitry 70 on lead ¢R indicating a need
to refresh the dynamic common memory and signals
on CNTO and CTN1l which designate the particular
one of the ports to have its turn to be served.
The logic of the priority circuits designate the
access to the memory buses for the next memory.
cycle in response to input'signals according to
the following priorities:

1. To the port designated by CNTO and CNT1
for either the local or common memory buses in
accordance with its request.

2. To the refresh circuitry for the common
memory buses if these are not used at higher
priority.

3. To the CPU if the bus it requests is not
assigned by higher priority.

The memory priority circuitry emits signals on
leads SENC-1, SENL-1l, and SMAR-1 to port 1l6-1 and
analogous ones to other ports and the 'CPU unit to
effect the switching to the buses in accordance
with the priority decision as described above. 1In
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addition the priority circuitry generates signals
which designate the particular section of the
local memory torbe addressed by generating address
bits emitted on leads BSO and BS1. When a
particular port is given access to the local
memory, these two bits are derived from the
signals on CNTO and CNT1 which indicate the port
on turn. When the CPU is given access to the
local memory the two address bits are derived from
the signals emitted by the CPU on leads 2ZBSO and
ZBS1l.

A single operation of the memory includes a
period of 117 ns for resolving the bus priorities
followed by a period of 468 ns for actual memory
access. To speed up memory operation the
successive operations are overlapped, with
priority resolution for a succeeding cycle going
forward while memory entry is. in progress, so that
the memory cyclic period is 468 ns. In the event
a particular port had signaled its need for memory
just after the memory regquests had been sampled
there would be a wait of 4 cycles or 1872 ns as
the priority circuitry serviced the other ports
and returned to the request of the particular
port. Then there would be the intervals of 117 ns
and 468 ns while its memory operation was
pProcessed--a total of 2457 ns. This may be
compared with the maximum rate of data flow. With
a transmission rate of 4.27 Mbits/sec and 11 bits
per character, the period from one byte to the
next is 2576 ns, showing that no data can be
lost. The maximum rate at which a port needs
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memory access is however, 389 MHz or 1.566 MHz for
the aggregate of the 4 ports. The memory access
requirements for the refresh logic is 0.064 MHz so
that even with maximum port activity 0.52 MHz of
memory access is available for the CPU, and in
practice ﬁore than this because of the dual memory
system. '

The start up of the link is not directly
related to the invention and needs only cursory
description. It is effected by turning on switch
24 of power supply 22. The application of éhe
power supplies to the equipment set gates in
initial states and starts the CPU on a program at
address 0000 in start-up memory 44. The program
may go through various system test of if desired
but in any case selects a station as a master
station for implementation and sets a flag in the
status register L64 of corresponding port
indicating that the link is ready to be
programmed. The master station has been
periodically requesting a status report from the
link and now for the first time receives a report
that the link is ready for programming. The
master station then enters the operating program
into the common memory using the procedure as
described above for entering data. After the
program is entered the master station transmits
the reset command and this transfers the CPU to
the program just entered in the common memory.
The system then begins its normal operations.

What is claimed is:
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Claims
l. A communication link for receiving data
from one station of a data processing network
having a plurality of stations and forwarding such
5 data to another station of the data processing
network, said link including a plurality of data
ports each constructed to receive data from and
dispatch data to an associated station when
connected thereto, a processor for effecting
10 manipulations of data in accordance with a
program, a memory unit for storing data, memory
priority circuitry which receives signals
indicating the needs of link components for access
to the memory and in response thereto emits
15 signals determining, in accordance with a priority
scheme, the access to the memory, and
interconnections connecting said port, processor,
and memory together, wherein
said memory unit includes a common section
20 accessible to all of said ports and a plurality of
local sections each associated with one of said
Plurality of ports and accessible to its
associated port, and no other port,
said interconnections include a dual memory
25 bus with a common bus subsystem providing access
to the common memory section and a local bus
subsystem providing access to the plurality of
said local memory sections, said common and local
subsystems being constructed to enable concurrent
30 independent use,
each of said ports includes decoding circuitry
which receives signals from its associated station
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and in response thereto emits signals
distinctively indicating the need for access to
common or local memory, which emitted signals are
transmitted to said memory priority circuitry,

said memory priority circuitry supplies timed
signals which designate for each méﬁory operating
cycle the one of said ports which may have access -
to the memory, access being made available to the -
several ports in cyclic order,

said memory priority circuitry for each memory
cycle designates one of said ports for current
service and responds to request signals from
elements of the link indicating needs for memory
access, and if the currently designated port
requests memory access, enables said currently
designated port to ﬁée the common bus subystem or
the local memory bus subsystem in accordance with
the signaled needs of said currently designated
port, said memory priority circuitry concurrently
enabling other elements of the link to use the bus
subsystems not reguested by the currently
designated port.

2. Apparatus as claimed in claim 1 wherein
the memory priority circuitry processes memory
access requests for a succeeding memory operation
while a current memory operation is in progress.
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3. Apparatus as claimed in claim 2 wherein
the memory operation rate is such that the time
interval expressed by (n + 1) T + L is less than
the minimum time required to transmit one byte of
data to one of said ports, n being the number of
ports, T Being the memory operating cycle period,
and L being the overlap period during which memory T
requests are being processed for a succeeding
memory operation while a current memory operation
is in progress.

4. Apparatus as claimed in claim 1, including
memory refresh circuitry, wherein said memory
priority circuitry gives memory access to said
refresh circuitry at a priority level below said
designated port but ahead of other link elements

each of said ports includes decoding circuitry
which receives signéls from its associated station
and in response thereto emits signals
distinctively indicating the need for access to
common or localy memory, which emitted signals are
transmitted to said hemory priority circuitry.

A WIFO %
NG /.
ZERNATION




WO 82/01777

PCT/US81/01455

1 713

FIG |

///44-0'
STATION
,/xo
12
PORT
STATION £oal
~~16-0
PORT
-1
///44-2 PORT
62
STATION SORT
\\\\|6-3
/14—3
LINK
STATION

. et 7 ’-“T
e ememmpery T O U




WO 82/01777 PCT/US81/01455

MEMORY
UNIT

BORT =TT 17—
B

PROCESSOR

I /?2—2

———"sw|pwr suPeLy |

—— —— —— ——— — — —— owo—— w— ——— ————— — e —— — —

ome1

————

4 WIPO )
4’7‘ph\v M m!f\ﬁv/




WO 82/01777

PCT/US81/01455

3/13
A iy
18 42 32 34\ 38 40
L56 ' M
N 280 ADE
AD ~
c LS4
LM #———‘
DATA_IN <
L84
L35 280 M
N CTC DATA QUT [° -
L85
M
START-UP | oy L32
44\\ cM PN T W—— ==
DATA OUT _| .
L0
SYSTEM AND.
CPU CONTROL
48
R —
——+— ZMRQ |
o .
T ZMWT |
MEMORY ——;-—:- ZCM |
46\\ REQUEST _+__:__ ZENC |
CONTROL —!——:— ZENL |
CIRCUITRY __]\_1_ ZVAK |
\—L\\
722
ZBS0
Z#BS|
SUBSTITUTZ EHEET

?‘ -




WO 82/01777

FIG 4

PCT/US81/01455

41713
20
N e == = = Z —-}
DATA “i—]: Loc |62 |
ADCRESS E‘;_:— MEMORY |
. | — MEMORY
32
| LOC_MEMORY | -84 uNIT |
| CONTROLLER [
l A [ l
_J —
| A3 J g l
| aje 5 £ l
: | CNTO |
72‘9\/_. _‘ CNTI l
| =—— TIMING. |
[ ~— 72"\:?(_—1_—_‘ ‘
| = oR |
[ 7/«7—7—-3 MEMORY > |
| e
' [Z————  PRIORITY 0|
Tt =
21 3 ‘ -
SN T CIRCUIT :
~ L |
R == N l
et o |
|\\#\—-5——— ‘
| 2850 l
2831 | | l
| ) . |
| e [ : |
= = @x -
l 60 66 l
N\t /
\ 7 l
| o
20 | CONTROLLER |
E | | REFEESH |
DATA com CIRCUITRY. |
E—— ,
l




PCT/US81/01455

WO 82/01777
5/13
161
1 ™ ™™
50___ \ 42 B 3 ] 34 3 40
-~ ~ N \ \
/Ty | ) STATUS <
,,,_i ‘l \ « . \ .
| —a—
| | DRIVERS DRESS 4 -
A ™
— 1 —NDV " L58
' RECLIVERS DATA IN
| NLe2
52-1 —
DATA QUT <
NLgo
cM
ADDRESS N
N L5Q
DECODE CM
CIRCUITRY DATA IN “INLs3
&M
DATA OUT <5
~\L8I
54|
> DIAGNOSTIC_AND
bt b L L~ bemad
CONTROL CIRCUITRY
Ty
—~——— SMRQ |
56—~ Dl ==
MEMORY T SMWT |
REQUEST ——— SCM |
CONTROL —:——' SENC |
[ ——
—i—-l— SENL |
e
———1— SMAK |
\ )
\-4\

COUNMRERTTITIE (TR ey t et
e L d 29 P S T, "3 Ja a2
&R 332D 2 vl:'a:'—si




WO 82/01777 PCT/US81/01455
6/13a :
1 . 10 . ! 8 ! 7
( A4
G
ware @
82AS-81A3 (183 ) *S‘."ZZSVR
) B0l 200 I"“ Blcen =0 Do e300
\CRL__ 310 1qf2—20L4 22! 195, & > py|2ezny
NCDR 122D 1Q{i6—2D2¢ a4 Daw
NCDA. 4lop o3 2d5—2D2 8243 L3 srmg pSd _ZDY
NCRe T2 sqaZnag BEAF(163); 3 22 kpmy u‘—Z%; Z
31D SGF—E’ 532 Llenfmz o
) L *BVR (jAlly rxima 22064
ENR OC “m RI2 ‘é ZEL z;&g-,i——zpz
"t - Orre, agmil
41 S 14 2
iz @ o o b ml
Iiqu cls ' I 1EC i
1|+ -jllﬁmclz —EREET Z/mr.
§2 | coF et e M L2
(os) | 902 oLl G 1y Og— ZES<cre
20, LoP 3oz 3 mJ_:a_L;_r\n M- Ok =
{?_525) =) saz Mg Y RESET
) ewy ozt 13 DI 057 S3L
Nge @ \ I 5
5 iz} .
+svR 2N [ ' oV W7
o2 8lp T X pqlaZog DL
L0\ 20 1 @[S BRI i =7
NLD2. 17] 70 79155__15& |
w02 | 4lon | 84 z
- Db L1305 TS375 sqill 204
N 2D 7%5 wm
s Lo ocilS 204
Lz | 8l y 4Q9—2074 N
ni -
ZMAK (B "\J;g& h{1:le]
Zene @ - + 23
. - 1 S 1532
\)
i l’é B
o (X5 . e Malalo—
oV Kpin 18 ’_LLL,}a
ZENL @ ' L5322
IENL
2y ten{ies)
0EQ 9D 55
II Lo W22 F?'.CK ~5VR
3[ O Tn {25 tsor R20
gzog( AL ga B2 ~ = §z.zx
810! _ Go—~=ia o PR”M(“’B”*—@;&A
g| o2 G ——m § w N — 1
8203 _ Co~——iA3 § B 1532, rE N
gz0¢ {'s S1a 5 g
810% _ (io—~—{as T g5
B e IO WRC 2E8)
H ezo7 - @G—a1 87 -
H \96 wRE® WEZ 284
=== (2d)
)’:;J-—ez&%;)ew7
G
iFy &
AlZz b soo
12 &
2 .=::orx’<:\(1c57>——J
i '
3 Y
H

o

1} 1

10 |

FIG 6-1A

(el
. -

B IR T

» p— -
’ - T e e~

= C\'v-ﬁnnT

Pl e . Th

T i-‘.i:‘fs.U

C. Pl
aTie

ERraTION

w,




WO 82/01777 RPCT/US81/01455

! y L 6/13b

o0 WY Ak

1OV +5VR .

T4
: cop
FARY W 1IN -y vy (za4) \f’!z__._&w M _'Laﬂ-'\ ZE—Ni()QV—%'—\ A —7\2\0\
tor ool LoEmmER pow  NAT—Aluz, vl SR T A
o Z sl SoRE r (268 N Biua Sy AR | f‘é'fu
b4 3 3ple—>BRD (2F3 1228 P —Rma § |Y4£—9 = [Eu> o2y 8 A2
44 § an—>BWR REBIGR)NST—I42M § 202N 122 s 0Pyl 2r4d
Hes oY BRFSH 283) [ So 12oaz 4 zvdL R (1A2) g
: | TP% (29”) \z;-r——lﬁgz aﬁ;?—.::::—%m@??) ‘
oV ' 8IS S8
v T3 ‘ 311 ‘O\J-
; T )
r =2 s BEAIS TS SRS o B
:FT @h BME (C0) \ZA-\:——?"\AU'E Zmﬂ-— ¥ AL b,.’s' . .
4120 L4O 2 >BMREQ (L) (AR 4, o wal6 BAR) | SeAReR g " Lge :
LZea £ syl > BIORQ (AC) \%ﬁ;_\___ﬁmq__zwgf.‘.% wa %6 (RS | (\E10) -
:-,;. 3 BROCIFS)(ied NEAS 81,71 vy man 1 65 -
A S f e Lo
oA 8 BEAID S 3 L X
[ens o, s .
wan 55 nC 4 i :
Ccs N -
VR AN
\——> 57A@~BZAIS (268 I
BIAQ- 204 63)
ELAg- BLAL (F2)
i 3 i
TUREA
=7 i3l :
VR
,\/r/.'ba 'IPO \'?})




WO 82/01777 PCT/US81/01455

6/13¢
5 ; 4 ; 3 | 2 | 1
N\
\
N
a3
v g + 107
¢ L L Las L
~5VR—— | -WF S5 A0F j’\‘; f'\.‘:% ?l‘uF f\}: G
Lo Lor—1 [er—1 [afr—1 [e—TL.
% 2] z.l)‘“ z'Vuu M ]Vm I Vop ,uvoo z:v”
2it=t) | 88 Ves “"88 Yeu g [**JYgs V&g
~Zad 3l a2 AO AS - AO L) Ao
ZAL__Bly B ] Al Al —Za A D T
i ¥.- i3] Zf-’. 2 |—Haz 2 e A2 5l 2 B
a3 4l A3 i3 3 A3 R I 2 A3
.m._—j-“ Ad LW Ad Ad AL _ﬁ,
2t ad A Ay A Lad
28 Qas s As —3as AS —Jlr\s s |3l s
__z&___.LA‘ Ab AS Ae 73 AL A6 A ag
—za e | Ty g ar a7 A7 A7 a7 (—Har | F
MPB—):@JZSM 23;,5 :33 ™ MJ:M-—S;M
za9 IS o o 22 A
BT 3 T el gy ol o O 8 )
(186) _%gg _éqg rov 192 l2ov [L14 | 2ov [UIS Jeov 128 127 [=ov [\26 §zov LS
“ z raie.y 28 ol [Z7Bly 27D -
ot = @i Q QU —p &1 Q Qi Qi 2—2R0g
o2 o a2 afio | oo ZDu)
11031 ik} Q i1 Q \\ Q 11 il ZD2<
1 i) 94\3 falld J3 Q"m
Tl P Mt o e - it 2D
Yorl2 cels E
L
A a7 @
3:‘_\‘ aall ol 2--ZD2
e g B ]
S o
TOED —
oo T8>t Py T %) TR
2 [TTE s LSO& 3&7:4_ TMRG (240 -
e Do 25 TAWT
{ ) Wi\ B LS50 012 18
$z(en >—-ZCK1PR'Z§——] N PRI Rt N A S R P
RB 0 | Z03 & el
RB T 1Az Y2 <Je) CD3
PRI —-ZDSG-\ABL s e Q:‘DCDS
L7 &) \M-‘S. 4 e v’\ cot
. 2D 4l Z 9 ,-\"5 -
N——{2A1, % 2Y1 8 coe
106 T4 11t .
N———12A2 . 2Y2 [P %) CDG
102 15 w BYErS 3 v
a3 23T fo) coz (O
& 2Y4
N ZAE 3?:, \ @ coce |~
PR N X ¢ %
- £y coe |2
- i3). LDP
I T P T
D 2 : 18 .
———u® Ry, —@ | -
\BS_#\AZ Y2 e A ,’-\LDS °
zse] s e Lo
07 8f % 2 | T
;_194'\\"“ 3 v 5 1 @ Lo
e 2N Lo s o4+ |8
1242 1 2Y2 33) LDG
w2 8| s & )
mm AE) 3 ~ @ Loz
s zve f————() LOg
) D
A

FIG 6-IC )

SUREA U

CLI™ime—rese .. - .
SCesti ol D SHITT —OMPT
AR T W g R | //V WIFO

ED\'I'W'“‘\\(‘




WO 82/01777 ' PCT/US81/01455

7/13a .
11 ) 10 { 9 .
+SYR .
R ngé ggzg RM% BZD(G-B;D7 ———
L2KS LAS LIRS LIRS 1AL
¢ II:{;/—J‘; : 4-11 Sl m,.:&.nzm
& AL 2l BZRZ_4
Iaf//jg 6‘A3 m I%:’“ azﬁ :
£ JL 1af L iyaphaRARE 4
- 1! \-lg 1p a1 % 2 b2BRADRT 4
1i 16 B?A’ 2 m E)
B 923 © zrp5-B2DR3 4
1512 Ilizad 7 75 2v4p2—BRDl
lowz b oo & 5
Tov Lj R30S RLBS R32 S RISS A k)
F 22K z2K 22022 —
+5VR !
\g \'5!I 7
1 -
5008 _ 6 :u,w zz,,,b___amlé %
- E'D'GT@ we T |Yz?‘.;_.§2.m_.<
3552 Blias l\'so-—ﬁ-lﬂl—<|?_
55039 L2 pzna

337
SiE 7
Ny 03 PROM (284) »—Efim wijta 8201
kuR YA
o gf N MSI-%BD:% 1AZ " :
v MPET (285) >—EiAn
SI JE —Blias Lé." W2 BZR7 )
_ T S P LI Y1,
GBGA C B A Mgaemo))__ﬂ,m :- zgaz_‘B%z_(
: MSBGEDL)y—d2as  zvaft BIDE 4
Tmm PN I 3
B
q p—
E)‘ !
NN N N N NN A \‘?‘/'_g’
(10%)
(o
N
B
o
Al lltEn] e ®|0|6|6
FHEEED 0988
1 M EEERpRESR 823228282
; , N aad o e v d i ) ed

i i 1

C; 1r‘fp-E-rm= e B vk Bend sede of
ol fg -

M 5 ;0 - C e
o ke oS 4w i vx L




WO 82/01777

PCT/US81/01455
8 | 7 7/13b¢ 0 5 |
O NIt AL
BLAB-BZAIS 4 1 Z
(183) >— \ Lsngﬂ
\B_LAF___@A Yo
@plLINIW B 4 aal 1 D-g—>OU\'O|(zca)
NDZAG 23 | paiNSWL Sonnl BN~ Z
A L% g,i:.uﬁ.uu A 23 3 4 )
\MD 1 3,§.MJ | BZA2 21l \ 54 Ap= .
4 S OUT @5GE!
e s gy ||l HTC
6 pdem' 3UTET
__j \BZA3 20 768 | BLAL g ;9 a7 Bed :
‘ ° apd &l 9piy GUTES BAW
Bzas 181y,  9p2—>TINGS(w0) 10p by STTEA 22€)
@ ’“3 1 | pl—y TUTRE (2AL) S
il i) 2 —
lZ:-:g- |3 -L._..
13 19 5
F!::ﬁ?) o |4ﬁ R
B
J? REEK(IBAY
TP2 L
U
qu'LSOO
Sr~NG
e
_ 20 143 2
| BMi S
Ucs)
5
153&
MPC (88) = (88)
1o AT PROM (3D
e 3o
2 PET K74 o2
N @DI0) |sov l“T”‘ L)ﬁo_mma)
—
A L;;\a:_,WQNo) -
2 7 b wRBP(AIOY
10 l\ngR
TMRQ > Ube 2a 1
(103) 2 — )_3@],_
REs)OuT oA TE\8 [ ?]%5 Ls08
255) @
(5 oures LSo8
8 ! 7 ! 4 ' 5 ' 4 !

&

Epay

SUREAT
Cl4PL
WirO

“
4 o=y (\\Q?~




PCT/US81/01455

WO 82/01777
7/13¢ )
, 3 , 2 : !
' INGWa
INewl
- ITNSW2
T 3 INSW3
BLD4 ;,-?{Sco 72) CTSW G G
BLOS [ oliis “_‘wo FOOTW |
) @5TWE
\B207 o LW’{soo ) RTTew 3 |
) OUTeZ
>.___4.z;3 o 2i—tfa a3 @@W*ENTS
VLl 3o, 1@ 34 av ) TEN
>—-——1i$°¢ -GD——Lféeé ok p2 RS
>&DZ Dlap ' sA sy "; APRELL F
) D41} A0 4 10 ldea 61 @T’EST
2ex 4 B _p UToC
£ . o 3q- | H P -
::%.R 1919 <ov ST {" ]}
wwE -

ot K}
Sgaadady  amas -~
Bl o 23| 3 o B SRR
r ™
SLDG- 80T
@D - Q7 RS
.
v| ol 10K VR
A N R ae——>RsTP(389) @A g
5 ] 7
B @@
r il (355D
e Qo |2
] A ~@yResEr
+8vR: -
|
-0 REEET 2 —&2) BLK
LS
— f .
L3089
MBEQ (1eaimd
R 1C>—I508 > 2mRa (1B10)(105) -
LS
U PROMEN
L532 @piy B
A

FIG 6

Crrr e

N Nt e

Tr—a e
Doy 0T hoiad
i A T

1

2
-2C ]
TUREAD
CMPI

[l ol ]
LT e e
DB S R |

[ J—




WO 82/01777 PCT/US81/01455

8/13a
n i 10 | 9 i
NO
————— - &F7)
I -
!
G i s
INGTP p |
i 92 : I 25
oK
S ! 2y yiBEZD2
149 | 122 le-J@ ECZ
=1 TINsTe @—’ ! 5% Bl yat BEDA]
Insrz w13 | l 8l 1yed2 =204
1ok | ! ! on 2119820
syr| | | 3 7yl BZD
| | ENEER
[ ' 13243 At =
F \4-! : ' or  zra2BE2L
£
INST3 @%RIG | s
IR | -
+SYR| ! |
; | a3e
7 S ! 22K
| M o™\ A
TINST! Qlaﬁ | \AA,
“&% : | 22X pap
E +9vR | > ! Rdb %
b1t v
22K
Rz >—ron Jlg—— | [ 230815,
OUTo5EFI> I = e e a\: é"] +SVR
08 19 Rk ST L B JS‘«S
202 ! ,n!:_ﬂ zan o 3L 8T %) v
- a2 Tarad & VR
MMPE
13 V2 2Ce) jo———
\ @no P
s N
.—’1 |
N A
L= -
] 25
BVR
0K R22
Ry OX
10K R24
C >BZD‘ z ii»] !.‘_5_5:&6 ox
L 3} si= 1g2
\fv\.
_ RSTP >=— ——
7] (@3) 2l | Jde
N 9 |53 ‘Es
1 1TL500gT 1500 37100 & LS00
!
] _‘i.h_‘
NB2D8 21,17 ol a{}:@
S~ ge iTe44
3R
I
ﬁ 164 Rﬂ_ﬁ')—t
LI £
\ BzZD! 'lbfg_g ) @F7 | \usm
o(u-;ﬁ))_hu&x\,smmi g e
4 "
Al 3 L gen |
£ rE 13
Wi
R ©
J — 28350 2891
n | 10 T 9 T
FIG 6—3A
(™ P e e g —— o v -
~ewTilel . L CHEET

Vo WEO
Zrnamio/




WO 82/01777 PCT/US81/01455

8/13b
v

00 NOT AL

TOLB
—©) T
© s
ST

+~5VR -

P

282
3EI)

2A

-
<
—d sy
bS. o R 28 oyl
[DJ bk | o3| BiIe Bt "]
Rk a 3] pBIST 1Y
. i
2
3

~

\D

1)

D §

> MS3(2 010)
L MS1 (2D10)

T @)
et ©)
weer ()-
®
®

tn

FIG 6-3B

c’ TP Mmooy vs-v:-: f" -—Er—
[ PR . £ T e b
Wl b F e i e e




PCT/US81/01455

WO 82/01777
1 4 { 3 Q’h e 23 2 l 1
TR A T2 ™
olelle o
. |F
E
{WToR
\ 1 {
7 LT1 7L il
%77':;!7%17?137‘67'57#4%7
., ©
SiA 20y ey slg
) &
ST Ls0 3 1932, Lsazs x
i . i
EYH Y RY T _
8
& O & 6 @ ®
ACTZ  ACTS IPLM3 IPLMZ  IPLMI IPLMO -
® © A
ACTE  ACTV
4 I 3 1

FIG 6-3C

W e e e 2 oL




W0 82/01777 PCT/US81/01455
9/13a
1 | 10 ' 9 | 8 \
ZMWT
’ G 1] 16 -
R o 5%
1L 15
e G 26
W TR (s y|T 5 'f‘,
) - SAWT1 @ Sher P
STWTE@_ 4hez
SMWT 3 ({ N 1 [ NPy L
0 ,c°L5153
——-SCM“’@-3 1] ,
F AT (gr————i2C! B
‘m@ ez 2y ’D‘:ég :i—B\lé‘]G 2, @l
3 e s 1504 , alz
A_S a’m\s S i -
#] 2] polss/ Tk
- CNTP(1C3 ) Do
s
CNTH oaz)fmg — ‘ . de
SMRQ’@ R‘él £ico 11 2\rnJ2 Rl it
EM"Q'@ [iox Sher iz 2 G-s- ; it
E : 2 _P.Gsl’ 133 _“'%}5__'?_
TRQ2 310K, 2licz a4 2 G T 5
SR hSEE L]
Py ad 4
. %-ZCI "4 1] -
AT S (A
T7(ct
Aales Qeiy—
16 26
tov_'.] 'ST
> TS (¢t > R
¢ ———%—;‘53\ 1
A2
m@T. rov
B2 B 7 -
- s q'_i
LS
’N]. LosR 4
2
M (Ba) SINGE
~ 63
ok
< +5YR
rs el
118 =2
+5eR vAp leﬂ' 2
ER (’Bl) ?nv'..".’.zms&
h - oLy
1
L Rem! o
3 2f ﬁ =ML 14
Lyu s Z348 welte_C4
- B 2l ;9,_%..____‘3_'-“3 L1g M CA—LS
ov T o s
2eir e T3 A5
13 ppvl] IS!;: Z,; CAG )
E” A | ATim T owdl
N> Ao~ CAR4(REI)
* -
o
Al g *
] ®
i . WAIT
H b
! -]
n 10 T 2 ] 3
FIG 7-1A
- om— e — g 2 7™ C".f?"»- i s
c! A T h e - san s O:'/IPI

- s ik v B e

—_—
WIFO
RPara -—;:f(\‘*‘t

e

&




WO 82/01777 PCT/US81/01455

9/13b
7 ! !
80 roT AL
prmmmmm—— o
'
t
s WTC (2811)
1 .
1
t
]
i
1
[}
i
i
!
SR -
1die o peSENCH
T - T
28 iy bé—SEACR,
AL b lSERG
i 1213
Lé3
’ I‘V Mﬂ
R
EERT D! | e
dal 7 @0 ha (Mmar3 22K
— 3 2E41 ey
e Lie 10,7 TN
3 . (AT ikt o]
| 13 3 ' 117 .
R ) ‘a'@"_ Yol9 13 lnf-ﬁ-———\‘ SENLS
S, L85 nediiady
I & L5133m;:§w v,
8 — B
= SED Miee e 2
< AN 128
% Qm)).._[_w igzc ggl:_.‘f‘..{
CNTH(1C3)> T
NT1(182 e d 2. Tl |
T (ict >__LD°Z__£<XI Q22 '
# Qe 3] Y Elry
A | z 4 8sg
1275 ol £ir 1y
__.;m ﬁ‘-’—'—- 5L
s 3 § o2 77l 851
iy PR KT i
-] 12 gn LT
z = ot LSi5T.
Vee Gmi —A8 3
5l nr I‘i:,.; i
. +35YR 20V Bles  4yi2
s %
57
oy

3}
x
)
x

o
X
-
)
m
x
o
W,
E
&
)
5
=
1%
£
=
§
©
™

!

£

4

(1]

i

f

&
[
g
&
"
&
N

»

™

&

§

v,

™

&

3 1
FIG 7-1B

- 3 T v—— V‘JL\‘:AU
e~ oTITUTE Sl CMPI
CuToTE , :

WIF Y
4’},\ vIFQ ™

ERNATION




WO 82/01777 PCT/US81/01455

n
| S
w
\O
S~
=
(9]
(2]
N
=

—

oV #5IR
1 -
El we SA. 5
Ar Siac blas
a2 7irz 7 G
A3 4lay - 4
Py 3ike 3ixe
las L4 21As 192 2las _L23
oot Zies ], 7=
13 LA¢ . -
%1 [Ty Tiar
A8 IGlu 16 1a0
» 15y i5hs
18)VE J0IWE
3 3
. ce
—‘ »’l -
77 (1er)
2in
E
T2@Ct)> '
VR
2.2K
9. L
3G e
FRQL (20¢)> B
c:{ e 3T :%5
! 2 A e "lD“ 187 82
4 f 14 Lt
Tl T
33603 XTAL ‘3%0_:.
G
1Lt
.
$5VR—8 - .
1K
) U
{b—‘r . 1 <
x S5 veplfu. Blo  WELSTS(rzi
2 gapt ol vipit__42p z=:5 TeUo? ~
Ea Qa3 2 vepli T30 saié L 5T7(E3)(S2)E0) >
+_5_c Qﬁilz de  yppl2 B40 4 loTo(ca)(en) ~
Py %L‘:v Egl_i.y,,l_'._/lmzﬁs.sz%gL
20V | A2 Ll yopld—to™ 573 (1237280 .
Zlew F:&J <ot vi T 1:,}“73 (o) "
10 e ﬁce“;l) Eﬁa . 7 __18lan L
trov oc
'T
7 v
10 mer
’_;‘, call4 B
5
oia ‘_é—,.o-,iz,"” ENT
SO N B B R )
! ek $R.
25} uid- I T TT A N )
2 o0 -
S Te3
TP
. A
I 2 i 1

FIG 7-IC

it et e T

i i e b 38 § e s diloim

BUREA U
1iPI

DopWEO™_

EpnamianNt




WO 82/01777 PCT/US81/01455

10/13a
1 | 10 !
R
G
A
ers©—] o]
car Gy MAL |
N ‘1‘"-@""1 MA3
cAs 1
CAe E—
CAs ~ G
r ©—
cAr G
FI cas@— -
cay @~
U"@—" 2 MAe
CAn @-" 4 MAS |
| cre@—1 \CA¢_ 6 lias a0t e
cas @ Bline 12
CAg-CA6 (89 ) > &"I_E*’LM 3 -
|CAR 15]2a3 miS
CAB I312A2 ml7
£ 2RI rdd
e Ok
=3VR ' g ! —f K‘l ™,
_‘l &ﬂl ¢ 12
TR (106)>— £n (34 G 26
- Al m&'.!i_l 1| BBT%xia
T £
4T 12
T3 (121 )> T
: piomn 3
—»|  FERCQET)> A e s
o
o
- T70G>
cae @
C CAIS 60y
T8 (1er)>
T2t )>-
B
WTCQee)>
-
‘-
Alg s
FE
“
W
i
1 ! 10 ! 9
C2ITT T TN ey s

R T ST | :
Y, IS
PEP\M'HO’A?’




WO 82/01777 PCT/US81/01455

10/13b
i 8 ! 7 [ ! s
00 Mav WAL
. z! 2l 2 2l
ars  can s[> sh " . S| 2" |
T R £ i i e rareis Y —
Sl e % . M s —
RIT Billa, T m " I
L SER igly 1 M
NAS_ 713 3 13 f 12 ISiAs S
FASE R4, 682 4lzme +] L4 MAS S
LI ¥, cAs L
WR_Ar <8 3luw 34
oe1£
pyoQ ¢
§88  jepl <
D " 3
a5i, .
Ayt 'CS2
™
T Slre o
L38 Z4ar L33 LIt L 40 AL (8] e =
WKATS lg Az MK = A2 Mkaiie i WeiC ——
Al I ine TR T
10 a5 18 as 71/ I
Tlhe izine Ti3Tae —
2475 td7as 27as —
5 |0A3 54cAs I50cas I
3 3 ] 3iwE
DelE qwR Be wR Iz < I#
a - o
333 aga v 9 L 76
S cT0 > S>> > > To#
S UC 7 .
U 1
c& f,’g_}
i, L}
’ 2 .I;‘F‘ 2| Jaf
Mhe £3%  (8n 51O V) o 5 *ov
e _R30, 8% Tia, ;8¢ ZIAs  L37 Z |
Z ASS GAX =22 & =2 3 A2
T AN T L) AL KA 1 MKATIC Tlar MK
FEYN-FATR I TRy ;’.., %M
8 1 i L SR
R .u;_;: Hine Zhhe Alhs _
| [FREZ R34 685t 7R 4 ez 27T tdras I— .
ﬁ 231 ¢8n IS5 7 X3 54cAs P yd Ifdm
s z s g TN 7 v LB /- e LS =
e o Lx
gug ¥Ss| sngSS.LE_ oug Yssl/& 0u8 V5SLL
388 ceT 8y8 [XD) 8382 et 283 cl:;
44 s ] NEC T -t S
i 1 3
1 o8 €% ¢ €34
4 W 1y
Iy 2 Sl | 2 sef || 2 wel| 2 Iaf
TT7 Mo _rST 8. s [ Y|g [t 101 5 [ore oy :ﬁ” ror
Ema ;:z “’M 4 :. LT3 z: LT4 Al :;f:" ! :; MLx?;fl IR,
- 3= 2 2 MK4116 HAZ MK41l6 A2 e — v
RE [ 12 12 1ax 121A T
Moo R 4 ST :: u: I-ILM H: | I
:E R¥G GES 10lac 10.1As 10 IAs 1018 | I
\We_RS),  6E] Aé [FA7YS TERLYS i3iA6 [ R
A & JFAT *oras tirAs I )
|_TaE_R#S_68rlSims ST AP e oAy
| WR_R4I c8r3lam i 34WR 0o I 3dWR oelTE 3HWR polE—
7 @ o Vssiie ¥s5
geg ™ 838 i | | 888 "
/193 v i ﬂa[ oY 11918 0V :‘9 1 +or
3 ] £ RE
, TEE 127 ug) Vel ul) 123 U2, -
3 6
[ 139
- [ g? # 128
coP copent r.oz €D3 CD% CDS Ché COT
] A ]
8 I 7 : 5

FIG 7-2B

BU L\Ld U
OMPT

TWIPO
\\RNATIO

F AP mme e cC et mg e
s N

\-u—i—vi-l\.‘:a *--l—-lh-dx

W,




WO 82/01777 PCT/US81/01455

10/13¢
! 4 ! 3 | 2 ! !
-
2l . 2l z] : 2 2|
.éﬂf{' slas” lae ae” lhs”
v 124 LA g2 ZlAr  L2e A 27 Zih 128
t AL e 51a b A2
£AL TKATS LA e AL wwaTic At MK £t wrne G
A 1 1Ae 1 TS
AS 1A 101As 10las 10 |ns
113146 131a¢ 3iae L3iAe 13{Ae
JEAY; L7 ] tiwns tdxas £ wAs
e Eems 51zAs e 15lems .
13dwR 3 wh : SR 3 R 3 wR
] M mwe AL . 17 i Dallt
gyq W g3 98 W] | gug e g8 B
8¢8 Sem | [ 828 em | | 8¢ e | 838 e | [ 882 Tem
gx. — 7 — 71378 — 7 i~ T3 i
e et " L cédy ces, ez 1
TaF 'ee0 Al kTS .m“[E_“f‘ ASe 'c‘&a F
2 piyf I iy I Al o2 y.r: ]
s o | [0 oV oo vl s[> o0V | 5[ v
LA Le2 Zim 143 ] ZA; L48 Zh 146
Al 2 uNSIIE ~
Tale MK4i16 T2IA3 MKA6 i2]as WRATIG it . M §
Tilae v i -
Lo ks 10IAs 10!
13he E17YY i3
SLF7rd 4q%AS *
Lo SdeAT 1¢]
134 TR 34wr 3
- a a Do a E
3?0 Sﬁn s 8
> S >3 >
11918 1918 8
i
2! —
(o 4‘?.;'-' s
.{.f. §0 K Ay L6/ Z Ls&
RICXYY
- TElhy MKeTe ilas MG £ MiFIIB
U jhe 4 71
YA 10 AT 10
FEIr ERTYS i3 g
SRR 2 4RAS 2 RS
R Y e B4cAs =7z s}
43 34WK WR WK .
ATcm Do L2 Do Deli%.
sud VssiLe |;90V55 Qoa VSSLL R - vas|S
088  Jess £$8  le9r 088 c11 292 e 2388  fon ~
o f 98 198 il 98] ./=* 318 Ui
e e38 ¢roo cloa| cioM -
1 - '__i f
2 Jdaf] ] 2 dafl | 2 dy? 2 St 2 Ia#
= L7l sf2 zovl s [ 24 P Kb = ~
.im LTT " Aar LTS Ziae L79 Z A L8O kd A{L L81 g
FE-NY AL 2 AL 441 A Allb
T Mrae 1Ay MKl 2ax wang A{4% WK [ 142 S
LLiAe 111A% 7RIS Iy 1A%
Liglas 10 [As ig JAs [o]As 0|5
Jidiae FIFYY [ER7Y3 131a¢ 11 A%
{84 Faz 247AS 4 (TS 447RS DI - ]
{47as 5aas 15izag Ry I3k
4 34 wR SqWwR Jwr
f‘w 0o [T R ™ 07F i 0o - pelr4
Qoa @ga VS5 Jga VSS oa YSS ua VSS
853 818 | 348 1| 888 88
i ‘iE‘ he 1 1]514 oV T rov -'.P[E‘ = ey JEL] oV 8
¥ $%s £ S¥ fx3
iy %] bl ob g “Gd )
) [ U3 Vet 4 +*+ Us | [l 14 1+ Ut}
<
A
T ! l 3 ! 2 ' 1

®
ERNATIOND




WO 82/01777 PCT/US81/01455

11/13a o
I 10 o - 8 :
I |
.
G| ©OsR (x: 1;-38\3
(2as)>__:1r‘_—/"s°;, _lé_"é_
SEL g2 18 M@
M) TPL (184)>2—1A 218 | N2l g, Y1
1
— e NS aime_wvze—0
7 \BZ01 (GEN e PA 2v{ZE | (@ s‘l"ﬁug’: 2 M3/
PE i 0 N 1| 9 M4
MPE @ \Bz0z_ L3z1-1S04 10 ; w1 | \se 2‘2 Z; 7 MS /
14 \LE 15 s vy
¢ 8200 314 Ay | (g gﬁ 4] 7 A
STE 15244
8201 ‘ cog®
1 =
82h2 2 sEL \re 8], Ls2
) a3 A Laaty L1 5]/ LS280 1
1 e e N g S SR
N snsazAwsz?vZ'-'-'—s/ \L3 11 ¢ Leslres
BZD4 1|23 La 2|2
3A 94 | =—H¢
\E2D6 10 ayF—=/ | \LS 13|
B2D0S 3e NS B &
g d MiaA 217 ) e Zop~
8206 @ \g27i3l,g v | \LZ 21,
sT8 4
5 vz
8207 (M)
_|3UTIW (H2
FENC (R STENS
ENC 2, 2l (264 303)
1PR
tov—2iD 48 12
a| L5741,
—» €K T
1CLR
TN Fo)—oo——bsacs
. | VRT3 lzl
Lee > Sz re
&
(3F2) " Lee s
Cor> 211578 g—?{l—
(3£2) l_a-cxi Ql"‘i
C
Now (23
2002
1 | 55 1 ‘
SM AK (346) >
) COG-COT> ,og “h
(354,) \___31[3 IQLZ__"'E/
Neo! 4 5 M1 A
o2 7 20 ZG'
e Mz
\—lyp g
8 o3 Bl Ll M3 A
hco4 13[C iy |7 Yy ]
cos 4l s MS
R
coé 17 i€ ME A
2T IE) ggLGB Z&———/'e M7
7 15373
- ENE
]
Ly
AlzlE
4
N
H 7
i
n ! 1 8 1

FIG 8-1A

SUREATS
Ch7I

P WIPO .

SRNATION

CIIrm/ Arm s jrmen -
IR P ST e N 3
R la B 2 N R L A d b s mam




WO 82/01777 PCT/US81/01455

11/13b
7 ! v . 5
OB MOV XM - m
Ould
X, )
SMAK (3A10) =
TEST (2EIO)-
s
(283)
s > -
(257)
+s5VR —-2
] HEDG :
)
13 SR8
129 8
lsaz 59
12
L 328 HL
oV Lsgs
-
+5VR
R4
22K
iz
RS> P (169)

———

Q
(2EI0)  LS¥8 1IN2
132l 15pa

NOTE o

1."XY FOLLOWING SIGNAL DEMOTES r5YR A 78
MULTI = USARGE POSITION. g

-5VR >__A,/}\‘/\,—O L]

7 ' A 5 4 !
PR TR Lo b ikrel U P‘EA U
SUCITITL D S i)
LA, WIFO ??
ZERNATION




PCT/US81/01455

WO 82/01777
11/13¢
] 4 ] 3 | / 2 L !
%5 OORA UL o3P TENE ’
ol
[N N N 1 G
1528
1! |51 )
DPLG > 1A o 4
(207) (o] sg '8 1Y = SDK (3FD -
mz& (wb—e'gg 2y > HaK BDS)
11
(B sy Eyacizen)
S— N :
UBYT(2CH) >éh  4ylZ 51 aL(sFe) o F
+ v —=448 131
S157
{ Lsmaa 1r_ 3| ) -
s e AL e oF
SACK (2E5) >—212A 5y SDI (28> T5 T
s o \Mg_l.o Wi E
Bl 26) >—g gg 3yI250PKk (3FD) g ¢ acfi—rspern) 5
— ” 8 gld 1 3sp (361036
oPs 208) >—'E“ 4yﬁ%cpc oA L67 gAL’-
LS157 CLR
17 -
59
H/LD
2R
10 J wr- —
I
%g-o a0 “g 354 (3F11)
N A T (aF11)
\__m—a L6.'5 Qs " > s2(3Fil)
ALS|95QA >S4 (3611 B
CLR
1
ol =]
3z SHD 3
2, @—— 3ok g
. _ 4
7|c% 12‘32 14 P =sex|W
M7 8 0 Qo 13 ) ‘
“-—-Nw s (o QLT > ST(3FN)
e ol® .. QBp——2S6@Fl) L
NE2_2/AL68 QAR 55 (3F11)
L8195
CLR
1
B
Cq RE™R
A
] 2 1 1

(=
-

FIG

?

P Wan Lniaiaanb i

A

8-IC

e

—~

[
o b s e §

- —

e
2

REA

| QM ,
W WIFO V3
ZeryaTios/

U




PCT/US81/01455

WO 82/01777
n , 10 (12/13a9 . s ,
~DATAX +DATAX’ is
G
RS
+SVR M
390a
CY 4
- RS
2704
s e
F .-r
"7V Ega
R4 & R3 < 2 = -
91 1004 L7504
i 3 093
- 20V +
c!3 l ,cs,‘adl* B
OSuf I avel .

-5UR 2 X 3
2.6 d
. =Ty

POR(187)
(| £

E-L-R:'ab)ﬁ)
TesT
7 L6) sg8
. >OF S (1€3,3F10,389)
(2ES) o yy P
- ek 1K o, 11
& LS74
oV 1, e =
4C It] iPR
3° @ 4
-
7 ek
LD
S
R i
+EVE —WA-
< 1%
1
CLR
=0 |3 CK 12
51 O3 P B4 (3A41)
- *oV =S ST >BE3(3811)
fze QBfZ > B2 (2016,3C10,3811,1F3)
314 QA= >81(1£2,367)
4 5 i
2y 0P 2lefs
- 8 : et =1
2 )
%
b=
Aj sz
g 7]
=
o
L
n ] ] 1 3

FIG 8-2A

T S EEITL s e
g O U S Uy S

MPI
f/v], WIFO
[2ANTE 1Tk




PCT/US81/01455

WO 82/01777
7 , ! 12/136 . . .
DO *MIT WALS ’ -
LG
(207) 9
Weas
8
] lol
- 2PR - ‘ —
| S 3, S10
—420 5 29 o s
il S7a e
2CK =
LR
13} |
- IS (1F7) .
o
Rl
:v\z/}x""zl )
PR g o[ 2FR
—10 L4 1Q 20 L4 2Q PPCK(IED )
3| S74¢ _ g il S$74 __la
1cK 1ICLR < zcxzcw 3 SRCX (BE1L,1E3)
1 13
L { £L1 )22 83 57e% (2010,3F10)
<y, L40-(s04
IPLG(2G7)
o DDLG’zG4,3€10,3 B11)
lf; (spa
PLG (381Y)
L2
62 WSTE(3B11,345)
Lsee
-3
, 42)8 BYT(1F4)
- ) N o - Lses L4oLsda
Gy ,ﬁ@g—ézses (zo11) L)Iﬂ\/T(BC‘I.i.sC‘?,aAlO)
12 :
cMes) ~\lI
13 L4z SRES (/I 86)
(3F8) s (
MDA PG 3N\ 4
(@re) ulie 9]: Lses wol{sgs
naD T3°® . INST(3D9,389)
empl el C2ca zg;‘ Y =
(368) ” . __15_03
4 1
ChDE S 81302 o4
ey sz {1415 wE->8cMo(3E9 )
o
LSIs!
STE
- T
DU B
' 4

FIG 8-2B

rr:r‘an—-g_. e r.--—-——-

\—\—-.'\_'iil-.l—d i S 5 et e

OMPI

4»} WIFQ

SUREAT

ERnamiON

»/




WO 82/01777 PCT/US81/01455
12/13¢
| 5 \ 4 | L 2 I !
37 TXEN X
Q) 2
?Tﬁf LS
7513
300 (1¢1) X—E T . =Ha z"'é_':'
22 615 1ZS[3] R
4 LYSHy —
4] I yvp
PR ce
Zho g _f 22p |3+
i 1 |
sl . LS74 o TO-ZA 225l3 F
Kz 2c %ﬁl_z_ -
IT tov
TRANS> 5| 1liol o
(3¢7) sl ® ©edrpE
—31(120) 40N o CARPE
i 9 1 LSIo3
Fﬂ:Lsm 8 14 E
=D i asac go
Lso2 3] 2| 6] 1
12 o
Ls32
i
lg—
—>TTCC (2F9,3E9)
)
J
U
0
o
L-) INST (1G9,2F7)
B
A

\??'




WO 82/01777 PCT/US81/01455

13/13a
n I 10 | 9 | 8 1
G
L& 2
SPOEI) >21A L5280 230 af-semos(zse)
$¢ (1E1) >4 B mzo 2Q[=->CMo1 (288)
- S1 (:51) > 4 :? c 5 \E-H-au 3Q-YCMD2 (2€7)
52 (151) D= o ZE \3—4—;3449 4GHS->CMD3 (2€7)
53 (101) ™4 Ak oz e safEcvos (2c7)
s4(:ox§‘r. 4 1 ok (289 >———6D ,.&Q
$5(181) > L5174
F $6 (1c1) >4 iy opK >—2CK_
57 6o Ry 1 ~ (E3) - '
A7 1OG2BNS(NICA) . OPC(IEI) )—-j o
+85VR - OFS(208) S
33K '-:l Seaeen
T S, =
SRCK@RES)D———AL | o GLITTUT(3A9) 2 -
960 % \
+aVR——VA—y 1 P2 (T | Efadel—y
1K cLAY S ‘
E E) 1
| scne GEE B
SPLG> ——
: RTCC (2D2
(207) Tek 223 ?:%r;*m o
- B =
(8 PRUED us 3
RIS %(lg})
LeAAA-
1X 4 - 4
PR
> . ACY)'—Z 12 19e 1Q 8
(380) | sma_ |
MRGI==1CK T
(387 IGLR
- Py —
(2cs) -
. | B2red =T
ABYTY SHAK(3AGY -]
(2¢5) 1) e
c el
2 i N
PTRANS
0 i7a 1 (1E4,2F5)
1T STRANS
(2e10)
OF%(208) > LSEKZsm
WRTE (2¢53 4
1
8 oy I ole ms*r(2357>-@;___
Bagzac:;, 2114 e Te32 T )
B2 EBN>22n Ly N2 : &
__ S12s Ls5L13¢4 o =9 T
PLG (207} oA ay2 SLS 2
- DFLS D7) >—1s8 BITEES) >mSrm 6 - '
x 84209 >—=jeA N2 :.-—>4 |Ls4p—>TEEE (307)
ER—iMRQ (387) >—{48 L3T sed
e LSisT ré‘*iksm (167 1=
‘M“"‘@ T 384) > 2l TOUT (31D} ymiflL71 )2
Alg s TFE (3E7) pos s
=3
| W 1
1 by TX X
! 2
n i i )

10 | 9
(=l 8 Eonknie el i o il
L N PR \-:-—n—;;




WO 82/01777 RCT/US81/01455

13/13b
a0 MOT AL -
N SENL (I1Dio) >
MWT (384
RI SENC (1D10). S
+SVR —Mi—l———
22K 4
12 2PR 9
2
SPEN >—={2D L'g‘i,iq 19
i .
K (1F3) > c 18 |
SDK(IF3) 2CK e 2 —' -
By |
I 11 [(—>1D@-LD7
NSO 3 mCK OTQ 2 LDS A (gc'§9
( IFB)I LD NS2____ 80 aqP—t23
S 31, a2 NS¢ 3l ool2 Lod
NSS___ 4] 13 _CS/ \SS 14 15 LDS
8 Q8 sp  cQ——=2/
\sﬁ__ic ac 2 _C8/ Sé 17 10 6 LDS
BT 20 o0 U ST s7___ 18 o _ s 15107
R
Lsia] _’A:ﬁ?g) 15374
{
>TPE (3A10) 'é " Blc —>Cog~-c 07 (189)
@;_____:_m IQ.L_%‘?/
8270 29 cozf
\S3_ 8 S0 3QI ™03 )
sS4 13 4D 4Q 12 CD4 A
Ss a0 5 5 CoS
- i») GQ—"“‘/
NSe _____17] 16 ___CCEeq

ST ell0  aaie—co7)

2
8
< 18!
L5374
22T (2E10) .
| HAK (IF >__l
]
NSE 31p * 1
NSk & 20 ZQS
N2 Tizp  3Qf
8B Sl agpP !
i A By g2
| 1BYT(2C5) Sl \ss__wlo oIS
12 v S L
TEST 2EID) Y=o \ S7 18 80,798Q )
LS374
QC 1 ) I 1
wv—j 17608 By 7O ¥0s 2l s B "szossg
L7e L7e L7 U Z
- cYos Y05 os \0s
+BVR —A- .
L39
) sai@_
ols ] ts7 o N
: Zoa
\ o8 T MW (3A10,3C9,364)
8 WRTERCS D—Sjz 3}

S Lwe eno ] g
5! IZ’
em—— LS5
) 8 LS@4 +SVR LSSG LSP4
. tov

SMAK
(1811, 3€10) @ (&s)
SMRGX CPEX TR

'FIG 8-3B

s @t T
LT b o te s sl

cHIT ST
L] -

s e




WO 82/01777 _ PCT/US81/01435

13/13¢
3 | 2 i 1
—_— ~
1% Bé \_'.L"q’
1 - "“
Nl 440 T jypf S LA ‘——’LAZ G
e T N
NS 2 e AR = Fo)ae
N2 oa =2 |
NS Bhne ot LAS i
s 5,2 oy e
\C7 Tion  HalE_ LA
—_ 158 (54)LA7 '

N
)
w
=
(v}
o

148 M2 L—>LpP(1C11)

o
‘s
(o]
a
pu—
1
i

LD1

&

LD3

o

r@
=
(v}
)

ol 8 r—-)cnpacn)
145 }gﬁzs

=
O
3

gk

[
§N
K
:sﬁ
£
a
J v
é
1O
g

NGL_41),>  1yzil@ 1 €2 -
NGZ_6l, 2Ty lid CAZA —{0,)coz

NE2Blys  pyalB N———(8,)cD4
NSEMony 2yy [P M_-.cps

NCS 131505 2ysll—SR3

0
0
~

/
|

il
o

@;L
8

4
g
\
I ]
2
:
1

0
»
w

2l e 18 CABA
3 s T B N TV
=X 14 QA;Q/
8 i2_CA1l

A4 YAFE—ZEY
7 ca3f
5 CAl4
LAYV 2\,4‘_3._9&5/

L7
L5244

=
=
3
4
(i
0 O
> ) 4
SN
>
()}
€8sl la

=5
[ ]
“é
»
0
0
»
®
i

i

@£
A

©

™
ml
0
g

CAls

=

. , o e w———
5 pm e tw e S e T
C T !

Y im s b

P — -
- e iE et B A B e m e haad




INTERNATIONAL SEARCH REPORT
International Application No PCT/US 81/01 4 5 5

I. CLASSIFICATION OF SUBJECT MATTER (if several ciassification symbols apply, indicate all) 2

According to Intgrnational Patent Classification (IPC) or to both Natlonai Classification and 1PC

INT. CL.~ GO6F 3/04, 13/00, 9/46
U.S. CL. 364/200

Il. FIELDS SEARCHED

Minimum Documentation Searched ¢

Classification System Classification Symbols

U.sS. 364/200,900

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched &

1il. DOCUMENTS CONSIDERED TO BE RELEVANT 14

Category * Citation of Document, 18 with indication, where appropriate, of the relevant passages 17 Relevant to Claim No. 18
A Us, A, 3,833,888, Published 03 September
1974, Stafford et al.
4 |us, &, 4,032,899, Published 28 June
_ 1977, Jenny et al.
X |UsS, A, 4,164,787, Published 14 August 1-4-
1979, Aranguren.
X |us, &, 4,071,887, Published 31 January 1-4
1978, Daly et al.
x |us, &, 3,530,438, Published 22 September 1-4
1970, Mellen et al. ' :
X Us, A, 4,124,891, Published 07 November 1-4
1978, Weller III et al.
4 |uUs, A, 4,155,117, Published 15 May
' 1979, Mitchell, Jr. )
* Special categories of cited documents: 16
CE st acument ouk st o o s the narmstional T SocAmIant ublished pror fo (e ematonal fng dete bt
filing data uT* later document published on or after the international filing
e e gy T T T OO e ndaratand e priviple of theos urdening

“Q" document referring to an oral disclosure, use, exhibition or the invention
other means “X" document of particular relevance

IV. CERTIFICATION

Date of the Actual Completion of the International Search Date of Mailing of this International Search Report 2

16 December 1981 12 JAb118§2

International Searching Authority 1 Signature of Authorized Officer
ISA/US 3 < A a ot
A

Form PCT/ISA/210 (second sheet) (October 1977) Q S—==

]




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

