
1       0011 374                       2 Execution unit for data processor
using segmented bus structure Technical field
processor for transmitting an address and for This invention relates
generally to data pro-    transmitting and receiving instructions and data.
cessors and more particularly to a bus structure    An example of a data
processor using such a employed to implement the execution unit of a
bus structure is the MC6800 integrated circuit data processor.
5    microprocessor supplied by Motorola, Inc. which is described in U.S.
Patent No. Background art                                      4,004,281,
"Microprocessor Chip Register Bus The field of single-chip, large scale
inte-      Structure", invented by Bennett et al and gration (LS)
microprocessors is advancing at an    assigned to the assignee of the
present inven- incredible rate. Progress in the underlying semi-  to
tion. conductor technology, MOS, is driving the             One technique
for improving the speed and advance. Every two years, circuit densities are
efficiency of a data processor Is to provide for improving by a factor of
2, circuit speeds are      parallel operations. For example, a data compu-
increasing by a factor of 2, and at the same time   tation might be
performed according to a speed-power products are decreasing by a   15
current  instruction   while  an   address factor of 4. Finally, yield
enhancement tech-       computation  might be simultaneously per- niques
are driving down production costs and        formed for computing a memory
address where hence  product prices, thereby  increasing          the next
Instruction will be found. The bus demand and opening up new applications
and          structure  disclosed  by  U.S. Patent  No. markets.
20   4,004,281 is not ideally suited for such parallel One effect of this
progress in semiconductor     operations. One approach to allow for more
technology is advancement in LSI micropro-          parallel operations is
simply to add another cessors. The latest generation, currently being
digital bus in parallel with existing digital buses introduced by several
companies, is an order of     for allowing an additional transfer to occur
magnitude more powerful than the previous    25    without interfering with
the transfers already generation, the 8-bit microprocessors of three -
taking place on the existing digital buses. Such or four years ago. The new
microprocessors           an  approach  Is disclosed  in  co-pending have
16-bit data paths and arithmetic capa-         applicatin      roprocessor
Having  Plural bility. They directly address multiple-megabyte     Internal
Data Buses invented by Daniels et al, memories. In terms of functional
capability and   30    bearing Serial No. 939,741, and assigned to the
speed, they will outperform all but the high end        assignee of the
present invention. However, the models of current 1 6-bit minicomputers.
addition of one or more digital buses Increases A  particular data
processor, which  In-         the required chip area for implementing the
data corporates the present invention, supports an       processor. Also,
additional coupling MOSFET instruction set which consists of general single
35   devices are required in order to enable or and dual operand
instructions involving byte (8     disable the input and output of each
register bits), word (16 bits) or double word operands.       and
arithmetic unit to the additional digital Operations are generally
memory-to-register,        buses, and additional control signals must be
register-to-memory, or register-to-register. In    decoded by the data
processor control circuitry addition to standard instructions such as add,
40   for controlling the added coupling MOSFET compare, and shift, this
particular data pro-       devices. cessor is designed to support such
instructions       It will be noted that many address compu- as load and
store multiple registers, multiply     tations will require an arithmetic
unit capable of and divide, .and various forms of bit manipula-     more
than mere increment and decrement tion. The data processor provides eight
32-bit   45   functions. Indexed and self-relative addressing address
manipulation registers and eight 32-bit     modes require that an offset be
added to or sub- data manipulation registers. Address registers     tracted
from  an index register or program allow 16-bit and 32-bit operations, and
data       counter, respectively. Thus a bus structure registers allow 8-,
16-, and 32-bit operations.    which allows for parallel address and data
All address and data registers are accessible to   50   computations must
allow for individual arith- the programmer. In addition, there is a program
metic units for address and data computations. counter with limited user
accessibility, and there    It should be appreciated by those skilled in
are several registers not available to the user     the art that a bus
structure which allows for a which are used for temporary storage during
highly dense data processor execution unit and instruction execution.
55   which is adapted to allow for parallel opera- In many prior art data
processors, one or        tions within the execution unit is a significant
more digital buses are used to interconnect a       improvement over the
prior art. plurality of address and data registers to an arithmetic unit
within the execution unit of the    Brief summary of the invention data
processor. The digital buses are also   60       It is an object of the
present invention to pro- generally used to interconnect the execution
vide a bus structure for the execution unit of a unit to the input/output
terminals of the data      data processor which facilitates general bi- 2
directional transfers among various functional        Figure 7 is a more
detailed circuit schematic units and  registers while  maintaining  the
of the dual port register cell illustrated in Figure 



number of digital buses to a minimum in order       6. that the execution
unit be as dense as possible.      Figure 8 is a layout drawing
illustrating the It is a further object of the present invention    5
high density of the register cell shown in Figure to provide a bus
structure for the execution unit   7 when implemented within an integrated
of a data processor which facilitates parallel      circuit data processor.
computations of addresses and data in order to        Figure 9 is a circuit
schematic of the bus improve the speed and efficiency of the data
amplifier blocks shown in Figure 4. processor.
10 Another object of the present invention is to    Detailed description of
the invention provide a data processor adapted for operating        In
Figure 1, a simplified block diagram of a upon 16-bit data words and being
adapted to         data processor is shown which may be used in directly
address multiple-megabyte memories         conjunction with the present
invention. An such that parallel computations of address and   15
instruction register 2 stores an instruction. data words may be performed.
which was received from a program memory. These and other objects are
accomplished by      The stored instruction is output by instruction the
present invention which includes first and      register 2 to instruction
decode block 4. Instruc- second digital buses associated with a first
tion decode block 4 derives information from storage circuit, a third and a
fourth digital bus   20   the instruction such as a function to be
performed ' associated with a second storage circuit, and     by an
arithmetic-logic unit within execution unit. first and second bidirectional
switches for selec-   block 6 as well as the registers which will tively
coupling the first and third digital buses to   provide data to the ALU and
registers which wil each other and for selectively coupling the
store the result formed by the ALU. Instruction second and fourth digital
buses to each other. In   25   decode block 4 is also coupled to a control
store. the preferred embodiment, the first and second      block' 8 which
provides timing and control. storage circuits each include one or more
signals to execution unit block 6. registers for storing address and data
informa-_      The execution of a particular instruction may - tion. The
first and second digital buses may        require several execution unit
time periods such operate independently of the third and four   30   that
various transfers and functions are. per- digital buses for allowing
parallel operations to  formed by execution unit block'6 during each  of
occur associated with address and data infor-      the execution unit time
periods. The timing and mation stored within the first and second group
control signals provided by control store block 8 of registers. The first
and second switches allow.  ensure that the proper sequence of transfers
for the selective concatenation of the first and  35   and operations
occurs during each of the third digital buses and the second and fourth
execution unit time periods. digital buses to provide for general transfers
as   In Figure 2, a block diagram Is shown of the well as transfers between
the first and second     execution unit for the data processor according
group of registers. In the preferred embodi-       to a preferred
embodiment of the present ment, first and second arithmetic units are   40.
invention. A first digital bus 10 and a second associated with the first
and second group of       digital bus 12 have been labeled ADDRESS BUS
registers, respectively, for allowing parallel and  DATA and DATA BUS DATA
respectively. A independent computations.                 .         group
of 16-bit data registers, illustrated by block 14, is coupled to digital
buses 10 and 12 Brief description of the drawings             45    such
that block 14 can provide a 16-bit data Figure 1 is a simplified block
diagram of i      word to either digital bus 10 or digital bus 12., data
processor which generally includes control     Similarly block 14 may
receive from either bus. circuitry and an execution unit.
10 or bus 12 a 16-bit data word which is to be Figure 2 is a block diagram
of the execution     stored in one of the registers. It is to be under-
unit of the. data processor and illustrates the    50   stood that each of
the digital buses 10 and 12 is segmented bus structure of the present
inven-       adapted for transmitting 16 bits of digital infor- tion.
.       mation. The 16-bit data registers contained by Figure 3 is a more
detailed block diagram of     block 14 comprise the least significant 16
bits the execution unit illustrated in Figure 2.         of a corresponding
plurality of 32-bit data Figure 4 is a block diagram which includes  .55
registers. one group of registers, first and second digital      Blocks 16
and 18 are also coupled to digital buses, and amplifier circuitry
associated with      buses 10 and 12. Block 16 contains a special the first
and second digital buses.                 function unit which will be later
explained in Figure 5 is a prior art circuit schematic of a   regard to
Figure 3. Block 18 contains an arith- register storage cell and associated
input/output   60   metic and logic unit which receives a first 16-bit
coupling circuitry.                                 input from bus 10 and a
second 16-bit input Figure 6 is a circuit schematic of a dual port   from
bus 12 and generates a 1 6-bit result. The register  cell and  associated
input/output        16-bit result may then be transferred onto circuitry
adapted for use within the preferred      either bus 10 or bus 12.
embodiment of the present invention.          65      Also shown in Figure
2 is a third digital bus 3    5                  0011 374
6 20 and a fourth digital bus 22. Bus 20 and bus   either isolated or
concatenated using the bi- 22 have been labeled ADDRESS BUS LOW and
directional bus switches. This permits general 



DATA BUS LOW, respectively. Block 24 is          register transfer
operations across register coupled to both bus 20 and bus 22 and
sections. A limited arithmetic unit is located in contains a plurality of 1
6-bit address registers.   5   the HIGH and LOW sections, and a general
These registers comprise the least significant    capability arithmetic and
logical unit is located 16 bits of a corresponding plurality of 32-bit   in
the DATA section. This allows address and address registers. Block 24 can
provide a 1 6-bit  data calculations to occur simultaneously. For address
word to either bus 20 or bus 22.         example, it is possible to do a
register-to-regi- Similarly block 24 can receive a 16-bit address   10
ster word addition concurrently with a program word from either bus 20 or
bus 22 for storage in  counter increment (the program  counter Is one of
the 16-bit address registers.             located adjacent to the address
register words, Block 26 is also coupled to bus 20 and bus     and carry
out from the ARITHMETIC UNIT LOW 22 and contains an arithmetic unit for
per-      26 is provided as carry in to ARITHMETIC UNIT forming
computations upon the least signi-    15   HIGH 38). Special functional
units for bit mani- ficant 16 bits of an address word. Block 26
pulation are located in the data section. receives a first 16-bit input
from bus 20 and a     Two  factors combine  to  suggest the second 16-bit
input from bus 22 and generates    desirability of the configuration shown
in Figure a 16-bit result. The 16-bit result produced by    2. The first
factor is a very dense two-port static ARITHMETIC UNIT LOW 26 may be
transferred   2o   RAM (random-access-memory) cell which con- onto bus 20
or onto bus 22. ARITHMETIC UNIT      veniently supports a two-bus
structure. The LOW 26 also produces a carry-out signal (not     second
factor is the 16-bit data width which shown) which may be used in
computations         makes 16-bit segmentation of the registers involving
the most significant 16 bits of a 32-bit     desirable. address word. First
and second bidirectional bus   26  In Figure 3, the execution unit
illustrated In switches 28 and 30 are shown coupled               Figure 2
is shown in further detail. Also shown between bus 10 and bus 20 and
between bus        in Figure 3 is the interconnection of the exe- 12 and
bus 22, respectively.                     cution unit to the data processor
address output Also shown in Figure 2 is a fifth digital bus  port, which
interfaces with an external address 32 and a sixth digital bus 34. Bus 32
and bus   30   bus, and the interconnection of the execution 34 have been
labeled ADDRESS BUS HIGH and        unit to the data processor input/output
data DATA BUS HIGH, respectively. Block 36 is          port, which
interfaces  with a bidirectional coupled to both bus 32 and bus 34 and
external data bus. Referring first to the data contains a plurality of
16-bit address registers    section of the segmented bus structure,
register and another plurality of 16-bit data registers.    35   44 (R7)
through register 46 (RO) represent eight The address registers within block
36 comprise'   16-bit registers corresponding to the least signi- the most
significant 16 bits of the 32-bit       ficant 16 bits of eight 32-bit data
registers. address registers formed in conjunction with the   Register 48
(DTL) is a DATA TEMPORARY LOW registers contained by block 24. The 16-bit
data      16-bit register which is not available to a user registers within
block 36 comprise the most   40   but which may be used by the data
processor significant 16 bits of a plurality of 32-bit data -  control
circuitry for temporarily storing a 16-bit registers formed in conjunction
with the data     quantity. Arithmetic logic unit 50 (ALU) Is registers
contained by block 14.                 capable of performing various
arithmetic and Block 38 is also coupled to bus 32 and bus    logic
functions upon two 16-bit input data 34 and contains an arithmetic unit for
per-  45   words for generating a result which can be forming computations
upon the most significant   stored in result latch 52. The inputs to ALU 50
16 bits of either address or data words. Block   include bus 10 and bus 12.
A data constant 38 receives a first 16-bit input from bus 32 and  block 54
may also be selected as an input for a second 16-bit input from bus 34 and
gene-      supplying various 16-bit constants. Also the rates a 16-bit
result. The 16-bit result pro-  so   output of register 56 (ALUB) may be
selected as duced by ARITHMETIC UNIT HIGH 38. may be         an input to
ALU 50. Register 56 may be written transferred onto bus 32 or bus 34. As
pre-       with a 16-bit data word from either bus 10 or viously mentioned,
ARITHMETIC UNIT HIGH 38       bus 12. Register 56 is particularly useful
for can be responsive to a carry out produced by     multiply and divide
operations during which the block 26 such that a carry out from the least
6s   multiplier or divisor can be retained in register significant 16 bits
is considered a carry in to the  56 such that neither bus 10 nor bus 12 is
most significant 16 bits. Third and fourth bi-   required to supply the
multiplier or divisor directional bus switches 40 and 42 are shown
during successive additions or subtractions. coupled between bus 32 and bus
20 and be-           An ARITHMETIC LOGIC UNIT EXTENSION tween bus 34 and
bus 22, respectively.      60   register 58 (ALUE) is a 16-bit register
which can Thus it may be seen that the register file for  be read from and
written by bus 12. ALUE the data processor is divided into three sections.
register 58 is coupled to ALU 50 and can Two general buses (ADDRESS BUS,
DATA BUS)        operate as a shift register such that serial bit connect
all of the words in the register file. The  transfers may occur between ALU
50 and register file sections (HIGH, LOW, DATA) are   65   register 58.
Register 58 may be used in con- 4    7                    0011374
8 junction with ALU 50 to accomplish double       word on one of the buses
(10 or 12) or a data word (32-bit) shift operations. The resultant 32-
word latched by ALU latch 52. This feature 



bit shift register may be used to accumulate a  allows the execution unit
of the data processor double-word product for' a multiply operation   to
operate in a more parallel manner and is and for holding a 32-bit dividend
during a divide   5    particularly important for double-word opera-
operation.                                      tions. As an example, a
register-to-memory add Block 60 (DCR) is a decoder which is useful
instruction can be considered wherein a 32-bit for bit manipulation. DCR
block 60 receives a 4-  data word from memory is added to a 32-bit bit
encoded input from bus 10 and provides a    register in the execution unit,
and the 32-bit fully decoded 16-bit output to bus 12 such that  to   result
is returned to memory for storage. In this only one of the 16 output bits
is a logic " 1 ". The  example, the lower 16 bits of the memory data
decoded 16-bit output may be used as a mask     word can be accessed during
a first time period. on one input of ALU 50 for masking off 15 of    During
a second time period, ALU 50 can per- the 16 bits provided to the other
input of ALU  form the addition of the lower 16 bits of the 50.
data word and the lower 16 bits of the register The output of ALU latch 52
can be trans-      while the data processor transmits the address ferred to
a point labeled 64 by coupler switch  in memory of the high order 16 bits
of the data 62. Point 64 can be selectively coupled to either  word. ALU
latch 52 latches the result gene- bus 10 or bus 12 by coupling switches 66
and    rated by ALU 50. During a third time period, the 68, respectively.
Thus, the ALU latch 52 can   20   output of latch 52 may be coupled to
output drive either bus 10 or bus 12. Point 64 may also  buffer 74 for
transmitting the lower 16 bits of be coupled to byte multiplexer 70 by
enabling     the result back to memory while bus 10 and bus coupling switch
72. Depending upon whether      12 are free to supply the high. order
16-bit- coupling switch 62, 66, or 68 is enabled, the    operands to ALU 50
to compute the most signi- source for the input of byte multiplexer 70 may'
25   ficant 16 bits of the result. be ALU  latch 52, bus 10, or bus 12,  .
Also shown in Figure 3 are bidirectional bus respectively. Byte multiplexer
70 provides a 16-    switches 28, 30, 40 and 42. These bus bit output to
DATA OUTPUT BUFFER 74 (DOB)       switches may be comprised of a plurality
of - which includes a latch for latching the output 6f  MOSFET devices,
each having drain, sources multiplexer 70. The output of DOB 741s coupled
30   and gate terminals. With regard to bus switch to a 16-bit data
input/output port of the data  28, two MOSFET devices can be used for each'
processor chip which interfaces with an external    bit of data transmitted
by bus 10 and bus 20. As 16-bit bidirectional data bus. The external data
will be later explained, bus 10 and bus 20 each bus could for example be
coupled to memory       include a true and a complement conductor for chips
which contain instructions and data upon   35   each data bit to be
transmitted. The drain of a- which the data processor chip will operate.
first MOSFET device is coupled to a true Data bus input buffer 76 (DBIN)
includes a    conductor for bit zero of bus 20 and the source latch for
storing a 16-bit data word received   of this MOSFET device is coupled to
the true from the external data bus. The output of DBIN    conductor of bit
zero of bus 10. Similarly, a 76 is coupled to a second byte multiplexer 78.
40   second MOSFET device has its source coupled Byte multiplexer 78 can
provide a 16-bit data-  to the complement conductor for bit zero of bus:
word to either bus 10 or bus 12.                20 and its drain coupled to
the complement The function of byte multiplexers 70 and 78   conductor for
bit zero of bus 10. MOSFET will now be described. Although ALU 50 is
devices are also included for the other 15 bits of designed primarily to
perform 16-bit arithmetic  45   data in a similar fashion. The gate
terminals of and logic operations, it is often necessary to  these MOSFET
devices are coupled in common perform  an operation upon an 8-bit group
and are connected to control logic which selec- (byte). Thus, ALU 50 is
designed to provide     tively enables or disables the plurality of status
flags for byte-carry, byte-zero, and byte-  MOSFET devices. Similarly,
bidirectional bus overflow for the eight least significant bits of the   50
switches 30, 40 and 42 each include a corres- result generated by ALU 50.
If an operation is to  ponding number of MOSFET devices and each be
performed upon the high order byte of a 16-  group of MOSFET devices is
coupled to control bit data word received by input buffer 76, then It
logic such that each bidirectional bus switch is necessary to move the high
order byte to the  may be enabled or disabled independently of least
significant bit positions of ALU 50. Byte  55   the other bidirectional bus
switches. multiplexer 78 is adapted to selectively inter-   . Also shown in
Figure 3 is an ADDRESS LOW change the high and low order bytes of a 16-bit
section coupled to buses 20 and 22. Register data word. Similarly, byte
multiplexer 70 is    80 (PCL) is coupled to bus 20 and bus 22 and adapted
to selectively interchange the high and  comprises the least significant
portion of a 32- low order bytes of the 16-bit data word trans-  60   bit
program counter register. Register 82 (ATLI mitted by coupling switch 72 so
as to reverse   is also coupled to bus 20 and bus 22 and the function
performed by byte multiplexer 78.  comprises the least significant 1 6 bits
of a 32- Another feature of the structure thus far     bit address
temporary register. This register is described with regard to Figure 3 is
the ability to  not available to a user, but may be used by the select as
the source for DOB 74 either a data   65   data processor control logic for
temporarily 5    9                  0011374                       10 storig
address or other information. Register     sion feature as will now be
described. In the 84 (RFL') is coupled to bus 20 and bus 22 and     event
that a 16-bit address word is to be added 



comprises the least significant portion of a 32-  to a 32-bit address
register, then the 16-bit bit hardware stack pointer. The hardware stack
address word and the least significant 16 bits of pointer is useful for
pointing to  a section of    5    the address register are added in the
ADDRESS memory referred to as a stack which is used to    LOW section.
Since the 16-bit address word store return addresses for subroutine
linkages    may be represented in twos complement form, and which may also
be used to save the            it is necessary to provide a dummy 16-bit
group contents of particular registers when  an         to the address HIGH
section such that all of the interrupt is recognized by the data processor.
10   bits in the dummy group are all logic "O' or Register 86 (RFL) through
88 (R8L) are coupled    logic "1" as determined by the sign bit or most to
bus 20 and bus 22 and correspond to the        significant bit of the
16-bit address word. As least significant portion of eight 32-bit address
was previously mentioned, each bus includes a. registers which are
available to the user.       true and a complement conductor for each of.
Typically register 86 may be used as a user   15   the 16-bits to be
transmitted. Prior to any trans- stack pointer for pointing to a section.
of      fer, both the true and complement conductors memory where data may
be stored for con-          are precharged to a high level or logic "1".,
veniently passing arguments from a main pro-      Therefore, the logic,
circuitry provides a sign gram  to a subroutine and back to a main
extension function by merely discharging to a program.
20,  low level or logic "O" either the true or comple- ARITHMETIC UNIT LOW
90 can perform 16-      ment conductor In a HIGH section bus as deter- bit
arithmetic operations upon two 16-bit input    mined by the status of the
most significant bit address words. The result generated by AUL 90     on.
the corresponding LOW section bus. The can be stored inlatch 92. Inputs to
AUL 90..     discharge . circuitry includes a' plurality of include bus 20
and bus 22. Also block 94 (KL)   25   MOSFET devices coupled between each
bus may be selected as an input to AUL 90 for pro-    conductor and ground
potential for selectively viding various 16-bit constants. Block 94
coupling a bus conductor to ground. operates in conjunction with a similar
block in      Also shown in Figure 3 is an instruction the HIGH section for
providing a 32-bit address,    register capture block 110 (IRC) which can
constant. The output of latch 92 is connected to  30   receive a 16-bit
instruction transmitted from the switch coupler 96 for selectively writing
the    external memory via the external data bus. The.: output of latch 92
into PCL  register 80.- The   output-of the instruction register capture
block output of latch 92 is also coupled to a point      110 is. coupled to
an instruction register 112 designated 98 by switch coupler 100. Point 98
(IR) for storing the 16-bit instruction. The output may also be coupled to
bus 20 and bus 22 by    35   of instruction register 112 is coupled to an
switch couplers 102 and 104 respectively. Thus    instruction register
delay block. 114 (IRD) which the output of latch 92 may be written onto
can store a copy of an instruction currently either bus 20 or bus 22. Point
98 is also         being executed even after the next instruction to
coupled to an address output buffer 106 by        be executed is entered
into instruction register switch coupler 108 for providing the least signi-
40    112. This allows the output of instruction: ficant 16 bits of an
address to be transmitted to  register 112 to be coupled to decode
circuitry to the external address bus. Switch couplers 100, -  preparefor
the execution of the next instruction 102, and 104 may be controlled so as
to select   while a present instruction is currently being the output of
latch 92, bus 20, or bus 22 as the  executed. Particular instruction words
contain source of the input to buffer 106.          45   bit fields which
specify the registers to be Also shown in Figure 3 is an ADDRESS HIGH
accessed during the execution of the instruc- section associated with bus
32 and bus 34.       tion. These bit fields are preserved in IRD Since the
operation of this section is very similar -  register 114 so as to provide
isolation between to that of the address LOW section already des-  the
decoding of the next instruction and the bit cribed, the ADDRESS HIGH
section will be des-   50   fields needed to execute the current instruc-
cribed only briefly. Register 82' (ATH) contains  tion. the most
significant 16 bits of the 32-bit          The output of IRD register 114
is coupled to register formed in conjunction with register 82.  a field
translate unit block 116 (FTU). FTUI 116. Similarly register 48' (DTH)
contains the 16     is coupled to bus 20 and bus 22 in the most significant
bits of the 32-bit register   55   ADDRESS LOW section and is also coupled
to a formed  in  conjunction  with  register 48.      processor status word
block 118 (PSW). PSW. Similarly, the other registers in the address    118
is useful for retaining condition codes HIGH section have been designated
by a primed    which indicate the status of the data processor reference
numeral so as to indicate a corres-    such as zero detection, overflow
detection, carry pondence with the least significant 16-bit  60
detection, positive or negative results and registers already described.
Similarly other     various other conditions upon which later corresponding
elements have been designated      instructions, such as branches and
jumps, may by primed reference numerals.                    depend. FTU 116
can be selected to extract a Logic circuitry (not shown) associated with
bit field in the instruction contained by register bus 32 and bus 34 can
provide a sign-exten-   65   114; the extracted bit field can then be
shifted 6    11                  0011 374                      12 or
translated such that it is in the proper form to  actively coupling
register 138 to conductors be added to an. address register for computing a
130 and 132. only a small differential signal is 



new address. FTU 116 can control sign exten-      created across these
conductors. Shortly after sion logic such that the extracted bit field is
the small differential signal is created, sense effectively translated into
a 16-bit operand. This   5    and repeat amplifier 150 is activated for re-
16-bit quantity can be extended to a 32-bit       generatively amplifying
the small differential operand by means of sign-extension logic
signal on conductors 130 and 132. The levels previously described.
on conductors 130 and 132 are now capable of FTU 116 is also designed to
allow for multi-    being recognized by other circuitry as logic "1" pie
loading and multiple storing of registers. A    to   or logic "O" levels.
The operation of sense and multiple load refers to the ability of the data
pro-  repeat amplifier 152 associated with con- cessor to transmit the
contents of two or more    ductors 134 and 136 is identical to the opera-
registers to memory for storage in successive     tion of sense and repeat
amplifier 150. memory locations given a single memory.             In
Figure 5, a circuit schematic is shown of a instruction. A bit field in a
second instruction   15   prior art register. cell. Conductors which word
stored by DBIN 76 determines which of        correspond to those shown in
Figure 4 have the possible registers are to be involved in the  been
identified  with  the same  reference multiple load or store. FTU 116
decodes this bit;  numeral. A first inverter 154 has an output field and
enables only those registers which are  coupled to the input of a second
inverter [err] to be involved in the transfer. Other inputs to   20   The
output of the second inverter 156 is FTU 116 include constants for multiply
and        coupled to the input of the first inverter 154 by divide
operations and trap vectors.               coupling MOSFET 158 which has
its gate In Figure 4 a block diagram is shown which       terminal coupled
to the positive supply voltage illustrates the operation of a digital bus
and its  VDD. The feedback provided by MOSFET 158 associated registers. An
address bus includes a-  25   allows the circuit to latch a logic "1" or a
logic first conductor 130(A) and a second conductor     "0". MOSFET 160. is
coupled between con- 132(A) for transmitting a single bit of infor-
ductor 130 and the input of inverter 154, and mation. It will be realized
that the bus includes     the gate terminal.of MOSFET 160 is coupled to
fifteen other conductors similar to 130 and       control line 142. When
control line 142 is at a fifteen other conductors similar to 132 for
30 high level, MOSFET 160 is conductive and transmitting the other fifteen
bits of infor-     allows data to be written from conductor 130 to- mation
in a 16-bit digital word. Similarly a data,  the register cell. Similarly
MOSFET 162 is bus includes a third conductor 134(D) and. a      coupled
between conductor 134 and the input fourth conductor 1 36(D)for
transmitting one bit     of inverter 154, and control line 144 selectively
information. Dual port registers 138  (RO)  35    enables MOSFET 162 in
order to write data- through 140 (RN) each  have one port coupled      from
conductor 134 to the register cell. to conductors 130 and 132 and a second
port;        MOSFET 164 is coupled between the output coupled to conductors
134 and 136. Register       of inverter 156 and conductor 130, and the 138
is also coupled to a first control conductor  gate terminal of MOSFET 164
is coupled to 142 for enabling register 138 onto conductors - 40   control
line 142'. When control line 142' is at an 130 and 132. A second control
line 144 is also-   high level, the register cell can write data onto.
coupled to register 138 for enabling register     conductor 130. Similarly
MOSFET 166 is 138 onto conductors 134 and 136. Similarly, -     coupled
between the output of Inverter 156 and control lines 146 and 148 control
the inter-      conductor 134. Control line 144' selectively action of
register 140 with conductor pairs 130,   45   enables MOSFET 166 in order
to write data 132 and 134, 136, respectively.                   from the
register cell to conductor 134. It will Associated with conductors 130 and
132 is       be- noted that in this prior art implementation, a first sense
and repeat amplifier 150 which      four control lines (142, 144, 142', and
144') differentially receives a signal conducted by     are required in
order to control each register. conductors 130 and 132. Sense and repeat
50       In Figure 6, a circuit schematic is shown of amplifier 150 is
effective to amplify a small    the register cell used for the preferred
embodi- differential signal which initially appears across  ment of the
invention as described in Figure 4. conductor 130 and 132 for establishing
valid      The conductors in Figure 6 which correspond to logic "1" and
logic "O" levels on these con-     those already described in Figure 4 have
been ductors. Prior to performing any data transfers,  55   labeled
accordingly. Inverters 168 and 170 are both conductors 130 and 132 are
precharged        cross coupled without the need of a feedback to a HIGH
level or logic 1 ". If the contents of  MOSFET device as was used in the
prior art register 138 are to be written onto the address   circuit shown
in Figure 5. MOSFET 172 is bus, then control line 142 is allowed to go to a
coupled between the output of inverter 170 and high level which actively
couples register 138   60   conductor 130. Similarly MOSFET  174 is and
conductors 130 and 132. In order to save      coupled between the output of
inverter 168 and chip area, the storage circuitry within each of
conductor 132. The gate terminals of MOSFETs the registers is comprised of
MOSFET devices      172 and 174 are both coupled to control line which have
small geometries and which have        142. When control line 142 is at a
high level, difficulty driving a capacitive load. Thus, upon   65   MOSFET
172 and 174 are each conductive and 7    13  0011374               14 the
register cell is actively coupled to the     bus. The register cell may
also be written from address bus. Similarly, MOSFET 176 is coupled   the
data bus in a similar manner. 



between the output of inverter 170 and con-        Figure 8 is a layout
drawing showing how the ductor 134, and MOSFET 178 is coupled
circuit of Figure 7 may be oriented for inte- between the output of
inverter 168 and con-   5    grated circuit implementation. Metal runs for
ductor 136. The gate terminals of MOSFETs        bus conductors 130, 132,
134, and 136 are 176 and 178 are each coupled to control line    indicated
in the drawing as being on the upper 144. When control line 144 is at a
high level,  surface of the chip. Also shown are metal runs MOSFETs 176 and
178 are conductive, and the     for power supply lines VDD and VSS
(ground). register cell is actively coupled to the data bus.  10   Beneath
the metal runs and isolated therefrom In Figure 7, a more detailed circuit
sche-     are channels of polysilicon material running per- matic is shown
of the register cell illustrated In  pendicular to the metal runs. The
polysilicon - Figure 6. Corresponding elements in Figure 7     channels
conduct the register selection signals have been labeled with the Identical
reference   and also serve to interconnect the MOSFET numerals used in
Figure 6. MOSFET devices   15   devices which form the register cell. The
metal 180 and 182 form the first inverter 168, while  runs for VSS, AB, and
DB have been spaced MOSFET devices 184 and 186 form the second       apart
in order to provide adequate room for inverter 170. MOSFET devices 182 and
186 are     adding other metal runs above the register cell depletion mode
MOSFET devices and serve as      for interconnecting other portions of the
data' loads for enhancement mode MOSFETs 180   20   processor. The layout
area required to imple- and 184, respectively. The source terminals of
ment this register cell is less than half the area MOSFETs 180 and 184 are
each coupled to        required to implement the prior art register cell
ground potential, while the drain terminals of   described with reference
to Figure 5. MOSFETs 182 and 186 are each coupled to the        In Figure
9, the A bus sense and repeat positive supply terminal VDD. The drain of
25   amplifier 150 shown in Figure 4 is illustrated in MOSFET 180 is
coupled to the gate and source    circuit schematic form. MOSFET 190 and-
of MOSFET 182 and provides the output of the    MOSFET 192 are cross
coupled with each other first inverter. Similarly, the drain of MOSFET
such that the drain of MOSFET 190 and the 184 is coupled to the gate and
source of       gate terminal of MOSFET 192 are coupled to MOSFET 186 and
provides the output of the 30   conductor 130. The drain terminal of MOSFET
second inverter. The gate terminals of MOSFETs   192 and the gate terminal
of MOSFET 190 are 180 and 184 correspond to the inputs of the      each
coupled to conductor 132. The source first and second inverters,
respectively.        terminals of MOSFET 190 and 192 are each If it is
assumed that MOSFET 180 is con-     coupled to the-drain terminal of MOSFET
194 ductive while MOSFET 184 is nonconductive,  35   which has its source
terminal coupled to ground then the drain of MOSFET 180 will be pulled to
potential. The gate terminal of MOSFET 194 is a low level while the drain
of MOSFET 184 will  coupled to a sense amp control line 196. As be pulled
up towards the VDD voltage by:        shown in the timing figure adjacent
to the MOSFET 186. If It is desired to write the       circuit schematic,
each transfer of information contents of the register cell onto conductors
40   on the bus may be divided into four time periods 130 and 132, then
control line 142 is driven to;  T1 through T4. During period T4,
conductors' a high level for enabling MOSFET devices 1 72   130 and 132 are
precharged to a high level. At and 174. It will be remembered that conduc-
the beginning of time period T1, one of the tors 130 and 132 have
previously been charged   register cells can be actively coupled to con- to
a high level. Still assuming that MOSFET 180   45   ductors 130 and 132 to
create a small differen- is conductive while MOSFET 184 is non-
tial signal across these conductors. Midway conductive, MOSFET 180 will
attempt to dis-     through time period T1, control line 196 Is charge
conductor 132 through MOSFET 174.        allowed to go to a high level
which enables On the other hand, MOSFET '184 is non-          MOSFET 194
which then acts as a current' conductive and MOSFET 186 reinforces the   so
source for cross coupled MOSFETs 190 and HIGH level precharged on conductor
130. Thus    192. The regenerative amplification action of a small
differential output signal is created   the cross coupled circuit then
causes the con- across conductor 130 and conductor 132, and     ductor
which is most negative to be pulled all this differential signal may be
amplified by a  the way down to ground potential for estab- sense and
repeat amplifier.                55   lishing a valid logic "0" level on
that conductor. If it is desired to write data into the register  It will
be noted that the valid logic "1 " and logic cell from the address bus,
then high (VDD) and  "O" levels now established on conductors 130 low
(ground) levels are established on con-     and 132 will restore the
register cell which was ductors 130 and 132 after the precharge period
accessed during time period T1 in a read- and before MOSFETs 172 and 174
are enabled.  60   restore fashion. If the data read from a first Once the
levels are established on conductors'  register cell is to be written into
a second 130 and 132, corresponding to the data to be    register cell,
then during time period T2, the written, the MOSFETs 172 and 174 are
second register cell may be actively coupled to enabled, and the register
cell switches to the  the same bus such that the levels established by
logic state dictated by the levels on the address   65  the sense and
repeat amplifier force the logic 8    15                 0011374
16 state of the second register cell to switch to the  determined bit
length, said first arithmetic same logic state as the first register cell.
means being for performing an arithmetic 



operation upon the first and second binary Claims
words and for generating a first resultant 5      binary word of the
predetermined bit length. 1. A data processor for executing a plurality
4. A data processor as recited in claim 3 of instructions stored in a
program memory,      further comprising: comprising:
a) second arithmetic means (26) coupled to said a) first storage means (14)
for storing at least     third bus means for receiving a third binary one
binary word of a predetermined bit  to       word of the predetermined bit
length and length;                                          coupled to said
fourth bus means for ro- b) first (10) and second (12) bus means coupled
ceiving a fourth binary word of the predeter- to said first storage means
for transmitting     mined bit length, said second arithmetic. digital
information, each of said first and      means being for performing an
arithmetic second bus means being adapted to transmit  15   operation upon
the third and fourth binary a binary word of the predetermined bit
words and for generating a second resultant length;
binary word of the predetermined bit length. c) second storage means (24)
for storing at-       5. A data processor as recited In claim 3 least one
binary word of the predetermined    further comprising: bit length;
20   a) output bus means for transmitting digital in- d) third (20) and
fourth (22) bus means coupled    formation, said output bus means including
to said second storage means for trans-         input terminals for
receiving an Input, word mitting digital information, each of said third
and latch means coupled to said input and fourth bus means being adapted to
trans-    terminals for storing the received Input word; mit binary word of
the predetermined bit  25    and length; and
b) coupling means having an output coupled to e) first (28) and second (30)
switch means said    said. input terminals and having an input first switch
means being coupled between         coupled to said first arithmetic means
and to said first and third bus means and being res-    at least one of
said first and  second bus ponsive to a first control signal for enabling
30    means, said coupling means  being res- transmission of digital
information between      ponsive to selection signals for selecting said
first and third bus means and said         either said first resultant
binary word or a second switch means being coupled between       binary
word transmitted by said at least one said second and fourth bus means and
being        bus means as the Input word for said output responsive to a
second control signal for  35    bus means. enabling transmission of
digital information     6. A data processor as recited In claim I between
said second and fourth bus means       wherein each of said first, second,
third, and- 2. A data processor as recited in claim 1    fourth bus means
comprise pairs of differential further comprising:                        .
signal conductors (130, 132), each pair of a) third storage means (36) for
storing at least    40   differential signal conductors being adapted for
one. binary word of the predetermrined bit     transmitting a true signal
and a complement length;                                        signal for
each bit within a transmitted binary b) fifth (32) and sixth (34) bus means
coupled to  word. said third storage means for transmitting digital
information, each of said fifth and sixth  45   . Revendications bus means
being adapted to transmit a binary word of the predetermined bit length;
and         1. Une Installation de traltement. d'infor c) third (40) and
fourth (42) switch means, said  mations  parmettant  d'ex6cuter  plusleurs
third switch means being coupled between       instructions m6moris6es dans
une memoire de said third and fifth bus means and being res-  So
programme, comprenant: ponsive to a third control signal for enabling  a)
un premier moyen de m6morlsation (14) transmission of digital information
between      permettant de mdmoriser au moins un knot said third and fifth
bus means, and said fourth  binaire d'une longueur de bits pr6d6termine;
switch means being coupled between said        b) un premier (10) et un
deuxieme (12) moyen fourth and sixth bus means and being res-  55    de
ligne  de  communication  commune ponsive to a fourth control signal for
enabling  coupl6s audit premier moyen de mimorisa- transmission of digital
information between      tion pour transmettre une Information num6- said
fourth and sixth bus means.                 rique, chacun desdits premier
et deuxibme 3. A data processor as recited in claim- 1       moyens  de
ligne  de  communication further comprising:                        60
commune 6tant conqu pour transmettre un a) first arithmetic means (18)
coupled to said     mot binaire d'une longueur de bits pr6- first bus means
for receiving a first binary     determine; word of the predetermined bit
length and       c) un deuxieme moyen de memorisation (24) coupled to said
second bus means for re-         permettant de memoriser au moins un mot
ceiving a second binary word of the pro-   6--   binaire de la longueur de
bits pred6termlne; 9    15                  0011374                      16
state of the second register cell to switch to the    determined bit
length, said first arithmetic same logic state as the first register cell.
means being for performing an arithmetic 



operation upon the first and second binary Claims
words and for generating a first resultant 5      binary word of the
predetermined bit length. 1. A data processor for executing a plurality
4. A data processor as recited in claim 3 of instructions stored in a
program memory,       further comprising: comprising:
a) second arithmetic means (26) coupled to said a) first storage means (14)
for storing at least    third bus means for receiving a third binary one
binary word of a predetermined bit  to        word of the predetermined bit
length and length;                                           coupled to
said fourth bus means for ro- b) first (10) and second (12) bus means
coupled     ceiving a fourth binary word of the predeter- to said first
storage means for transmitting      mined bit length, said second
arithmetic digital information, each of said first and       means being
for performing an arithmetic second bus means being adapted to transmit  15
operation upon the third and fourth binary a binary word of the
predetermined bit            words and for generating a second resultant
length;                                           binary word of the
predetermined bit length. c) second storage means (24) for storing at
5. A data processor as recited in claim 3 least one binary word of the
predetermined      further comprising: bit length:
20    a) output bus means for transmitting digital In- d) third (20) and
fourth (22) bus means coupled     formation, said output bus means
Including to said second storage means for trans-           input terminals
for receiving an Input word mitting digital information, each of said
third-  and latch means coupled to said Input and fourth bus means being
adapted to trans-      terminals for storing the received Input word; mit
binary word of the predetermined bit  25      and length; and
b) coupling means having an output coupled to e) first (28) and second (30)
switch means, said    said- input terminals and having an input first
switch means being coupled between          coupled to said first
arithmetic means and to said first and third bus means and being res-
at least one of said first and second bus ponsive to a first control signal
for enabling . 30  means, said coupling. means being res- transmission of
digital information between       ponsive to selection signals for
selecting said first and third bus means, and said          either said
first resultant binary word or a second switch means being coupled between
binary word transmitted by said at least one said second and fourth bus
means and being        bus means as the Input word for said output
responsive to a second control signal for  35     bus means. enabling
transmission of digital information      6 A data processor as recited In
claim 1 between said second and fourth bus means.       wherein each of
said first, second, third, and 2. A data processor as recited in claim 1
fourth bus means comprise pairs of differential further comprising:
signal conductors (130, 132), each pair of a) third storage means (36) for
storing at least  4o    differential signal conductors being adapted for
one binary word of the predetermined bit        transmitting a true signal
and a complement length;                                -        signal for
each bit within a transmitted binary- b) fifth (32) and sixth (34) bus
means coupled to  word. said third storage means for transmitting digital
information, each of said fifth and sixth  45    Revendications bus means
being adapted to transmit a binary word of the predetermined bit length;
and          1. Une installation de traitement dinfor- c) third (40) and
fourth (42) switch means, said  mations  permettant  d'exdcuter  plusieurs
third switch means being coupled between        instructions m6moris6es
dans une m6moire de said third and fifth bus means and being res-  so
programme, comprenant: ponsive to a third control signal for enabling  a)
un premier moyen de m6morisation (14) transmission of digital information
between       permettant de m6moriser au moins un mot said third and fifth
bus means, and said fourth   binaire d'une longueur de bits prdd6termin6;
switch means being coupled between said         b) un premier (10) et un
deuxiime (12) moyen fourth and sixth bus means and being res-   55    de
ligne  de  communication  commune ponsive to a fourth control signal for
enabling   couples audit premier moyen de mimorisa- transmission of digital
information between       tion pour transmettre une information num6- said
fourth and sixth bus means.                  rique, chacun desdits premier
at deuxieme 3. A data processor as recited in claim 1         moyens  de
ligne  de  communication further comprising:                         60
commune dtant concu pour transmettre un a) first arithmetic means (18)
coupled to said      mot binaire d'une longueur de bits pr6- first bus
means for receiving a first binary      d6termin6; word of the
predetermined bit length and        c) un deuxieme moyen de mimorisation
(24) coupled to said second bus means for re-          permettant de
m6moriser au moins un mot ceiving a second binary word of the pro-   65
binaire de la longueur de bits predetermin6; 9 I IllII~I 11111111 Nllh 11
11 11    A               .      17                 0011374
18 d un troisidme (20) et un quatrieme (22) moyen   mot binaire de la
longueur de bits pr6- 



de  ligne de  communication  commune           d6termin6e et coupl6 audit
deuxieme moyen coupl6s audit deuxieme moyen de memo-          de ligne de
communication commune pour risation pour transmettre une information
recevoir un deuxieme mot binaire de la numerique, chacun desdits troisieme
et   5     longueur de bits predetermin6e, le premier quatrieme moyens de
ligne de communi-          moyen arithm6tique etant destine A effectuer
cation commune etant conqu pour trans-         une operation arithm6tique
6tant destin6 a mettre un mot binaire de la longueur de bits   effectuer
une op6ration arithm6tique sur les pr6determine; et
premier et deuxieme mots binaires et a e) un premier (28) et un deuxieme
(30) moyen   10  produire un premier mot binaire resultant de de
commutation, le premier moyen de            la longuour de bits
pr6d6terminee. commutation etant couple entre lesdits         4. Une
installation de traitement d'infor- premier et troisieme moyens de ligne de
mation telle qu'6noncee a la revendication 3 communication commune et
r6pondant A un premier signal de commando en validant la  r5   comprenant
en outre: transmission d'information numerique entre   a) un deuxieme moyen
arithmgtnque (26) couple lesdits premier et troisieme moyens de ligne
caudit tromsime maoen de ligneo d communs- de  communication  commune, et
ledit           cation commune pour rocevoir un troisieme deuxilme moyen de
commutation etant            mot binaire de la longueur de bits pr6deter-
coupl6 entre lesdits deuxieme et quatrieme   20  minee et couple audit
quatrieme mayen do mavens  do  ligne  do  communication          ligne de
communication commune pour re- commune et repondant a un deuxieme signal
covoir un quatriAme mat binaire de la do commando en validant la
transmision         longuour. do  bits  pr6d6termin6oe, ledit d'information
numrhrique  entre  lesdits      deuxiume maven srlthmitique etant destinm
deuxilme et quatriAme mavens do 1igne do   25  a effectuer une operation
artthmetique sur les communication commune.      d'lnforma-
troisiame et quatrieme mots binaires et A pro- duire un deuxiAme mot
binaire resultant de ja 2. Une installation do traitemont dlonguour do
bitspr~d6termin6e.. tions tells qu'6nonc6e dans la revendication 1,
comprenant en outre:                           - 5. Une installation de
traitement d'ihfor- a) un troisilme moyen de m6morisation (36)   s-
mations tells qu'6nonc6e dans la revendicitlon permettant de memoriser au
moins un mot      3, comprenant en outre: binaire de Ia longueur de bits
pr6determin6e;  a) un moyen de ligne -de communication b) un cinquiAme (32)
et un sixiAme (34) moyen    commune de sortie permettant de trans- de
ligne de  communication  commune           mettre une information
numerique, ledit coupl6s  audit  troisiAme  moyen  de   35      moyen de
ligne de Communication commune memorisation pour transmettre une informs-
de sortie comportant des bornes d'entr6e tion num6rique, chacun desdits
cinqulme set    destinees A recevoir un mot d'entr6e et un sixiame moyens
de ligno de communication       moyen de verroulllage coupl6 auxdites bomes
commune 6tant conqu pour transmettre un        d'entree afin de m6moriser
le mot d'entrde mot binaire de Ia longueur de bits prod6ter-  40  requ; et
mine, et                                     b) un moyen de couplage 1ayant
une sortie c) un troisiAme (40) et un quatriAme (42) moyen  couplee
auxdites bornes d'entree et ayant de commutation, ledit troisiAme moyen de
une entree couplee audit premier moyen commutation etant couple entre
lesdits         arithmetique et A au moins l'un desdits troisidme et
cinquidme moyens de ligne de   45  premier et deuxiAme moyens de ligne de
communication commune et repondant A un        communication commune, ledit
moyen de troisiAme signal de commands on validant la    couplage repondant
A des signaux de selec- transmission d'information numerique entre     tion
en selectionnant ledit premier mot lesdits troisieme et cinquidme moyens de
binaire resultant ou un mot binalre transmis ligne de communication
commune, et ledit.  50  par ledit moyen de ligne de communication quatrilme
moyen de commutation etant           commune comme mot d'entree destine
audit couple entre lesdits quatriime et sixilme      moyen de ligne de
communication commune moyens  de  ligne  de  communication           de
sortie. commune et repondant a un quatribme signal     6.  Une
installation   de  traitement de commando en validant la transmission   55
d'informations telle qu'enoncee A la reven- d'information  numerique  entre
lesdits     dication  1, oO  chacun  desdits premier, quatrieme et sixilme
moyens de ligne de      deuxieme, troisibme et quatridme moyens de
communication commune.                       ligne de communication commune
comprend 3. Une installation de traitement dinforma-  des  paires  de
conducteurs de  signaux tions tells qu'enoncee de la revendication 1,  60
differentiels (130, 132), chaque pairs de comprenant en outre:
conducteurs de signaux differentiels etant a) un premier moyen arithmetique
(18) couple   conque pour transmettre un signal vrai et un audit premier
moyen de ligne de communi-     signal complementaire pour chaque bit se
trou- cation commune pour recevoir un premier      vant dans un mot binaire
transmis. 65 10                I limit little 11ll 1111111 III1    .
:       '19                 0011374                       20 



PatentansprOche                                     fahigung  der
Ubertragung  von  Digital- information zwischen der vierten and sech- 1.
Datenprozessor zur Ausffhrung siner Viel-      sten Busvorrichtung
anspricht. zahl  von  in  einem   Programmspsicher              3.
Datenprozessor nach Anspruch 1, ferner gespeicherten  Instruktionen,
gekennzeichnst   5    gekennzeichnet durch durch
a) eine erste arithmetische Vorrichtung (1 8), die a) eine erste
Speichereinrichtung (14) zum           mit der ersten Busvorrichtung zum
Empfang Speichern von zumindest einem Binirwort           elnes ersten
Binirwortes mit der vor- vorbestimmter Bitlinge;
bestimmten Bitlinge und mit der zweiten b) erste (10) und zweite (12)
Busvorrichtungen,  10  Busvorrichtung zum Empfang sines zweiten die mit der
ersten Speichereinrichtung zum        Binirwortes mit der vorbestimmten
Bitlinge Obertragen    von    Digitalinformationen         gekoppelt ist,
wobei die erste arithmetische gekoppelt sind, wobei jede der ersten und
Vorrichtung  zur Ausfuhrung einer arith- zweiten Busvorrichtungen gesignet
ist, sin        metischen Operation mit dem  ersten und Binirwort der
vorbestimmten Bitlinge zu   I5      zweiten Binfirwort und zur Erzeugung
sines Obertragen;                                       ersten
resultierenden Binirwortes der vor- c) eine zweite Spsichereinrichtung (24)
zum         bestimmten Bitlinge dient. Speichern von zumindest einem
Binirwort           4. Datenprozessor nach Anspruch 3, ferner der
vorbestimmten Bitlinge;                     gekennzeichnet durch d) dritte
(20) und vierte (22) Busvorrichtungen,  20    a) sine zweite arithmetische
Vorrichtung (26), die mit der zwelten Speicheriinrichtung           die mit
der dritten Busvorrichtung zum zum  Obertragen von Digitallnformationen
Empfang sines dritten Binarworts der vor- gekoppelt sind, wobei lide der
dritten und        bestimmten Bitlinge und mit der vierten Bus- vierten
Busvorrichtungen zur Ubertragung          vorrichtung zum Empfang sines
vierten Bin- eines Binirwortes der vorbestimmten Bit-  i5      irwortes
der  vorbestimmten   Bitlange lange gesignet Ist, und
gekoppelt ist, wobei die zweite  arith- s) erste (28) und zweite (30)
Schalteinricht-       -mitiache Vorrichtung zur Durchfflhrung einer ungen,
wobei die erste Schalteinrichtung          arithmetischen Operation mit dem
dritten zwischen die irste und dritte Busvorrichtung    -  und vlirten
Binirwort und zurq Erzeugen gekoppelt is und auf sin erstes Steuersignal
3o.  sines zweiten resultierenden Binirwortes der zur Befihigung der
Ubertragung von Digital-       vorbestimmten Bitlinge dient. information
zwischen der ersten und dritten        5. Datenprozessor nach Anspruch 3,
ferner Busvorrichtung anspricht und die zwelte         gekeonzeichnet durch
Schalteinrichtung zwischen die erste und        a) eine
Ausgangsbusvorrichtung zum  Ober- zweite Busvorrichtung gekoppelt !st und
auf  3s   tragen von Digitailinformation, wobei die Aus- sin zweites
Steuersignal zur Befihigung der       gangsbusvorrichtung Eingangsklemmen
zum Obertragung von Digitalinformation zwischen       Empfang sines
Eingangsvortes und Halts- der zweiten  und vierten  Busverrichtung
vorrichtungen aufweist, die mit den Ein- anspricht.
gangsklemmen zum  Speichem  des emrp- 2. Datenprozessor nach Anspruch 1,
femner  40-.    fangenen Eingangswortes gekoppelt sind, gekennzeichnet
durch                                und a) sine dritte Spiichervorrichtung
(36) zum       b) sine Kopplungsvorrichtbang, die elnen Aus- Spsichern von
zumindest einem Binirwort           gang mit den Eingangsklemmen und einen
der vorbestimmten Bitltnge;                       Eingang  mit der ersten
arithmetischen b) sine ffrnfte (32) und sechste (34) Bus-  45
Vorrichtung und mit zumindest siner der vorrichtung, die mit der dritten
Speicher-        ersten   und   zweiten   Busvorrichtungen *
vorrichtung zum  Obertragen von Digital-          gekoppelt hat, wobei die
Kopplungsvorricht- information gekoppelt sind, wobei jede der        ung
auf Auswahlsignale zum  Auswihlen ::        funften  und  sechsten
Busvorrichtungen           entweder des ersten resultierenden Binar-
gesignet  ist,  sin  Binirwort der vor-  5o       wortes oder ines durch
zumindest sine Bus- bestimmten Sitdinge zu rbertragen, und
vorrichtung Gbertragenen Binirwortes als das c) eine dritte (40) and vierte
(42) Schalt-         Eingangswort fir die Ausgangsbusvorricht- vorrichtung,
wobei die dritte Schaltvorricht-     ung anspricht. ung zwischen die dritte
und fGnfte Bus-           6. Datenprozessor nach Anspruch 1, bei dem -
~ vorrichtung gekoppelt ist und auf sin drittes   55   jede der ersten,
zweiten, dritten und vierten Steuersignal zur Befihigung  der Ober-
Busvorrichtungen zwei Differentialsignalleiter tragung von
Digitalinformation zwischen der     (130, 132) aufweist, wobei jedes Paar
von dritten und fanften Busvorrichtung anspricht
Differentialsignalleitemn geeignet ist, ein wahres und die vierte
Schaltvorrichtung zwischeri dlie  Signal und sin Komplementsignal ffir
jedes Bit vierte und sechste Busvorrichtung gekoppelt  60   innerhalb des
ubertragenen 8inarwortes zu ist und auf sin viertes Steuersignal zur Be-
Gbertragen. 65 I 11111111 11111111111 111111 11*C LMS*    


