                                                             x"00000000"

                                                                                                  EX_IR

                                                                                                  EX_A

                                                                                                  EX_B

                                                                                                  EX_C

                                                                                                  EX_RD

                                                                                                  reg

                                                                                                  reg

                                                                                                  reg

                                                                                                  reg

                                                                                                  reg_5

                                                                                                                      31-26

0

1

ALU

                                                                                                                        ALUSrc

MEM_

MEM_
data
addr

MEM_
RD
reg

reg

reg
address

data

WB_RD

WB_
pass

WB_
read

MEM_
IR

WB_
IR

data_
memory

1

0

clk_bar

MemtoReg

MEMWrite

MEMRead

WB_result

WB_write_enb
reg5
reg
reg
reg

31-26
31-26

5

5

                                                                                                                   0

                                                                                                                   0

                                                                                                                   1

                                                                                                                   1

                                                                                                                   2

                                                                                                                   2

                                                                                                                        B forward MEM_addr

                                                                                                                    A forward MEM_addr

                                                                                                                    A forward WB_result

                                                                                                                        B forward WB_result

                                                                                                                   12

                                                                                                                   12

                                                                                                               mux32_3

EX_BB

                                                                                                         5

          PC_next

             PC

                 4

                     address
                          inst ID_IR
            reg
                                 reg

                      instruc-
                      tion_
                      memory

                                                          register_1

                                           25-21
                                                                    data_1

                                                                    data_2

                                                          register_2

                                           20-16

                                                          write_enb

                                                          write_data

                                                          write_reg

                                                            sign_extend

                                           15-0

                                           15-11

                                          20-16

                                                           1

                                                           0

                                                            clk_bar

                                                            RegDst

                                           31-26

                                                          32 registers

          Notes: 31-26 is
          shorthand notation for
          (31 downto 26)

          All lines 32 bits or 1 bit
          except as noted.

                                                      16

          All registers input
          clk and clear signals

                                 clear

                                                       jump
                                                       beq
                                                       sw

                                                  31-26

                                                                                    2 forward
                                                                                    1 forward

                                                                                        =

                                                                                  0

                                                                                  1

                                                                                  0

                                                                                  1

                                                              old_ID_rd

                                                                                            ID_rd

                                                                              "00000"

                                                                                        0

                                                                                        1

                                                                   00

                                                 25-0

             1

                                  reg

                                  PCP

                                              31-28

                                                                              shift left 2

                                                                                               beq

           jump

reg_5

            sclk
                              sclk

                                 sclk

                                                            jump or beq or sw or stall

                                                                                                                    compute
                                                                                                                    stall
                                                                                                                    four cases
clk
stall
sclk

                                                                stall

                                                                         0
                                                                         1

             2

                                 clear

              0

              1

              2

                                          equal6

                                            equal6
equal6 equal6 equal6

(not WB_rd_zero) and (WB_lwop or WB_rrop or WB_addiop)

                                                                                     equal32

                     add cache

                                                                              Imiss

part3b  complete

                                                                            cache

Dmiss

                                                                                                                   or  Imiss  or Dmiss into  stall