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3. FPGA

FPGA IP MPU
FPGA Xilinx Vertex2
FPGA PowerPC FPGA
ASIC FPGA ASIC
Xilinx Spartan3 100 10
FPGA FPGA
FPGA
IP MPU
FPGA
FPGA
FPGA MPU
FPGA
FPGA 1
[31] FPGA
3.1 FPGA
FPGA FPGA
Celoxica RC100
FPGA Xilinx 200,000
FPGA Spartan ( :XC2S200-5-FG456) FPGA

8MB FlashRAM(Intel StrataFlash)
4 RC100
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PS/2

PS/2 24bit DAC VGA 8bit x 3
7seg LED Display Spartan FPGA 1Mbyte SRAM
20
7seg LED Display 1Mbyte SRAM
CPLD 8Mbyte FlashRAM
4 RC100
4 FPGA
1
3.2
RC100 FPGA FPGAl MPU
(DMA Controller BUS Controller Board Sequencer
) MPU RAM FPGA
BlockRAM MPU
MPU 5 FPGA
MPU Sequencer DMA
(MONI) (BUS Arbiter) Controller CPLD
) 1
BUS
< | Controller <= —
1 I Address
~ : Data
Instruction Data FlashRAM
Spartan2 FPGA
Memory 2KB Memory 2KB 8MB
On RC100

5

FPGA
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5 MPU FPGA 2 (
) BUS Controller FPGA FlashRAM
(
) 6
24bit

0x000000

2KB
0x0003FF
0x000400

2KB
0x0007FF
0x001000 DMA

20B
0x001009
0x00100A

1MB
OX07FFFF
0x080000 FlashRAM

7MB
Ox3FFFFF

6
1 1 6
FlashRAM 24 8MB 1MB
0x001000~0x001009 DMA Controller
DMA
RC100 SSRAM
FPGA Board Sequencer 7
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dma_fin=1
dma_fin=1
DMA
rst=1 \ fin_settdi=1
Reset Sequence Config
rst=0&go=1 \ dma_fin=1
MPU
fin_gettdi=1 \ prg_hlt=1
DMA DMA
fin_settdi=1 | fin_settdi=1
Config FlashRAM
7 Board Sequencer
FPGA FlashRAM FPGA
MPU FlashRAM
10 1
BlockRAM( )
DMA FlashRAM BlockRAM
MPU DMA MPU
TDI(Transfer Data Information) 64
Board Sequencer
DMA Controller 0x001009
8 TDI
63 40 39 16 15 0
Source Destination Amount
8 DMA TDI
TDI Board Sequencer FlashRAM (Ox700000 0x700018)
Board Sequencer
FlashRAM TDI DMA
FlashRAM 9

FlashRAM
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FlashRAM  7MB
0x100000
2MB
OX2FFFFF
0x300000
2MB
OX4FFFFF
0x500000
2MB
OX6FFFFF
0x700000
8B TDI
0x700007
0x700008
8B TDI
0x70000F
0x700010
8B TDI
0x700017
0x700018
1MB TDI
OX7FFFFF
9 7MB FlashRAM
79 TDI TDI
MPU oI 3 TDI FlashRAM
BlockRAM 2MB
7 1
2MB
5
3.3
FPGA
[31] FPGA
4 (

[34] 10 11 15

3.3.1 Board Sequencer
Board Sequencer DMA MPU

DMA FPGA ( 7 )
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10 Board Sequencer

Board Sequencer dma_connection_control

psw_control

reset_sequence

sts_reg_control

tdi_get

tdi_set

display_control

10 Board Sequencer

Board Sequencer 10 7
® dma_connection_control
dma_connection_control DMA Controller
7 DMA DMA Controller
0x001009

® psw_control

psw_control PSW(Program Status Word)
PSW MPU 1 MPU
DMA MPU
Board Sequencer MPU HALT PSW 0
MPU
® reset_sequence
RC100 80MHz FPGA

10MHz  5MHz
Board Sequencer
( 127 )
reset_sequence 7

® sts_reg_control
sts_reg_control 7 3
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® tdi_get

tdi_get FlashRAM (0x700800 0x700816) 3
TDI
® tdi set
tdi_set dma_connection_control DMA Controller
tdi_get TDI  DMA Controller

® display_control

display_control DMA Controller BUS Controller Board Sequencer
RC100 7
2
2
display cause

El Board Sequencer

E2 BUS Controller

E3 DMA Controller

E4 DMAC busy

El E4 4

» E1 Board Sequencer
Board Sequencer TDI
DMA Controller
» E2 BUS Controller
BUS Controller (

> E3 DMA Controller

DMA Controller DMA BUS Controller BUS
Controller
» E4 DMA busy

DMA Controller DMA Controller
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3.3.2 DMA Controller

DMA Controller FlashRAM-BlockRAM DMA
DMA Board Sequencer TDI
DMA Board Sequencer DMA
DMA 7 FlashRAM
FlashRAM FlashRAM 3
TDI  Board Sequencer 11  DMA Controller
DMA Controller acc_reg

check_count

dma_signal

dma_transfer

error_check

flash_connection_control

sts_reg_control

tdi_rec

11 DMA Controller

DMA Controller 11 8
® acc reg
acc_reg Board Sequencer
0x001009

Board Sequencer

12 acc_reg
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clk rst

|
dma_we l -
| access register
dma_adr_src > exe_write_reg [~_ status
0x001009 | / checker
dma. acc exe_read_reg
DMA Controller
sts_reg
12
® check count
check_count DMA
TDI Board Sequencer DMA
® dma_signal
dma_signal DMA (
)
® dma transfer
dma_transfer DMA
® error_check
error check DMA
Board Sequencer
® flash_connection_control
flash_connection_control FlashRAM FlashRAM
BlockRAM 1
&
FlashRAM 13  FlashRAM
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setup and data Write delay Read Status Register
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|
ViH
address Vi AddresL >< Address >

ce#t ViH

Vi U S—

ViH

Vi 70ns 30ns 35ns N R

oe#

ViH
Vi 6301 s

VH
data Vie ommand Data Valid SRD ‘—————-<(omman

we#H

VoH

sts
Voy 500ns| l\

400ns
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clk VoH
Vol

>M
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i

13 FlashRAM
® sts_reg_control
sts_reg_control 3 DMA Controller
acc_reg check_count
DMA Controller 14  DMA Controller

dma_err=1

fin_settdi=1

exe_write_reg=1(write)

exe_read_reg=1(read

exe_read_reg=0(read)

14 DMA Controller
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DMA Controller 14 5

INITIAL WAIT
WAIT Board Sequencer Board Sequencer
READY SET
RUN WAIT
INITIAL
® tdi rec
Board Sequencer Board Sequencer TDI
tdi_rec 64 Board Sequencer TDI
16
4 TDI

3.3.3 BUS Controller

BUS Controller FPGA (24 16
) FPGA FlashRAM (24 16 )
DMA
FPGA
BUS Controller Board Sequencer

15 BUS Controller

BUS Controller address_translate

bus_error

device_control

LocalAddressBusControl

LocalDataBusControl

timing_match

15 BUS Controller

15 BUS Controller 6
® addres translate
address_translate DMA 6
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FlashRAM- DMA

® bus error
DMA Controller (

) Board Sequencer

® device_control
device_control

FlashRAM
® LocalAddressBusControl
LocalAddressBusControl
16
Board DMA
MPU
Sequencer Controller

Local Address Bus Register (BUS Controller)

FlashRAM
Instruction Data Spartan2 FPGA
Memory Memory On RC100
16

Board Sequencer

® LocalDataBusControl
LocalDataBusControl
17
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MPU

Board DMA

Sequencer Controller

|

|

Local Data Bus Register (BUS Controller)

|

|

Instruction Data Spartan2 FPGA FlashRAM
Memory Memory On RC100
17
Board Sequencer
® timing_match
BUC Controller
1 timing_match
3.34
MPU Spartan FPGA BlockRAM
RAM  Xilinx CAD Core Generator IP
Single Port Block RAM Xilinx
Spartan FPGA( :XC2S200-5-FG456) 7KB
2KB
3.35
RC100 80MHz
FlashRAM 80MHz
FPGA 10MHz  5MHz
18 DLL
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L CLKDLLJ
| crystal [ v
| — T A
( S B I -
e CLCKL: I o— clk_2x
18 DLL
18 crystal 80MHz 2
CLKDLL 5MHz clk 10MHz clk_2x
34 16 MONI
MONI MIPS
16bit 43 [28][29]
4
® R
5 3 3 3 2
Opecode Rs Rt Rd Function
® |5
5 3 3 5
Opecode Rs Rt Immediate/Address
® I8
5 3 8
Opecode Rs Immediate/Address
e J
5 11
Opecode Target absolute address
5bit
(OpeCode)
R 15 18 J 4 Rs Rt
Rd
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Immediate / Address 2
J Target absolute address R
Function  OpeCode
OpeCode  Function [31]
34.1
3
POP PUSH
POP  $4 11$4 POP
CALL WORKZ 1l WORKZ
PUSH %7 11$7 PUSH
WORKZ: ADD $3 $2 $1 1183 $2 %1
RETURN 1l
MPU
MONI
5
3.4.2 MONI
MONI
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3 MONI

77
78
117
114

3 MONI
19 100

19 100

19
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19

( ) CPI
MONI
3.5 MONI
MONI
[33]
5
In-Order 3
351
1 1
20 MPU
clk Single Cycle
Instruction
Memory 2
Read
Read/Write
Data 1
Memory Register Write
clk_2x PC/SP Write
MPU
Core v
20

() MPU
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MPU 2

clk

MPU

0x0003FF(=1023)

27

5MHz clk

clk
16 x 8

10MHz  clk 2x

2KB



4. FPGA

3 FPGA VerilogHDL
4.1
Xilinx EDA FoundationISES5.2isp3
FoundationISE  Xilinx FPGA CPLD
1
4.2
Board Sequencer dma_connection_control

4.2.1 VerilogHDL
VerilogHDL 21

FPGA

“timescale 1ns/1ns

I FlashRAM control state _ '

“define WAIT 0

‘define WP_BEGIN 1

module Flash( crystal,rst,bus,adr,oe,we,ce); /

/IEXTERNAL PORT

input crystal;
input rst;

/I FlashRAM

inout [15:0] bus; / |

/I INTERNAL REGISTER

reg [4:0] COND;  «
assign ce = 0;

endmodule

21 VerilogHDL RTL
21  FlashRAM VerilogHDL
reg

28




FlashRAM

422
FPGA Board Sequencer 10

VerilogHDL

(Translate)

(Map)

(Translate)

},

VerilogHDL

(Map)

22

VerilogHDL RTL VerilogHDL

RTL

29



(UCF) Translate VerilogHDL

Translate VerilogHDL
RTL
FPGA AND XOR
FPGA
FPGA
Spartan2FPGA 23 Board Sequencer

dma_connection_control

Target Device : x2s200

Target Package : fg456

Target Speed : -5

Mapper Version : spartan2 -- $Revision: 1.4 $

Mapped Date : THU 12 FEB 23:17:39 2004

Design Summary

Number of errors: 0

Number of warnings: 0

Logic Utilization:

Number of Slice Flip Flops: 24 out of 4,704 1%
Number of 4 input LUTSs: 98 out of 4,704 2%
Logic Distribution:

Number of occupied Slices: 55 out of 2,352 2%
Number of Slices containing only related logic: 55 out of 55 100%

Number of Slices containing unrelated logic: 0 out of 55 0%
*See NOTES below for an explanation of the effects of unrelated logic
Total Number 4 input LUTs: 104 out of 4,704 2%
Number used as logic: 98
Number used as a route-thru: 6
Number of bonded 10Bs: 33 out 0f 284 11%
Number of GCLKs: 1 out of 4 25%
Number of GCLKIOBSs: 1 out of 4 25%

23 dma_connection_control

dma_connection_control 4,704
24 4 LUT 4,704 98
Map VerilogHDL
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Board Sequencer 7
Board Sequencer

Board Sequencer

Board Sequencer DMA Controller BUS
Controller MPU
4.2.3
Board
Computer 24
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‘.

—

(Translate)

(Map)

VerilogHDL
(Translate)
PN
VerilogHDL
(Map)

PANG
VerilogHDL

(Place&Route)

(Place&Route)

FPGA
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VerilogHDL

FPGA
FPGA

4.3
4
4 FPGA
( =)
20
20
15
10
25
FPGA
RC100 FlashRAM
FlashRAM  VerilogHDL
FlashRAM WSM(Write State Machine)
RC100
4.4
FPGA
RC100 1 FPGA
FlashRAM
FlashRAM FPGA
DMA Controller
FlashRAM
RC100 7
Board Sequencer Display Control
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Display Control 4 200
25
[ |
U—J| | U—
: l J ] I
Switch A =
MPU Sequencer DMA
(MONI) Display Control Controller CPLD
1 1
t BUS ‘
41 } $ Controller T —
—  Address
Instruction Data ~ : Data FlashRAM
Memory 2KB Memory 2KB Spartan2 FPGA 8MB
On RC100
25 7
25 DMA FlashRAM
4.5
( 5 ) 5
MPU
5
Registers LUTs | System Gates (MH2)
Board Sequencer 257 495 30,000 57.683
DMA Controller 209 751 38,000 43.833
BUS Controller 94 370 16,000 24.752
MPU 161 915 44,000 37.883
5 Registers (FF Latch
) LUTs System Gates Registers  LUTs

34




MHz

Board
Sequencer TDI(64 ) 3 4
BUS Controller
FlashRAM 10MHz
4.6
6 (MPU )
6
Registers | LUTs System Gates (%) (MHz)
BC System 819 2,281 130,000 62 21,030
6 (%) Spartan FPGA MPU
62
21,030MHz FlashRAM
4.7
MONI MPU FPGA
4.7.1 FPGA
FlashRAM
26 FlashRAM

35



Assembly ProgramJ

FlashRAM Space 7MB

Execution oy 0X100000
l Result OX2FFFFF
: 0x300000
Assembler — Linker - Locater Data SMB
OXAFFFFF
. 0x500000
_ _ Instruction aMB %
Instruction (binary Ox6FFFFF
= Data MEM gg 0X700000
TDI 0x700007
Instruction 0x700008
MEM TDI % 0x70000F
Data MEM TDj/ Write Back | . 0x700010
TDI 0x700017
- For Future ME 0x700018
FlashRAM TD'J/ Extension OX7FFFFF
26 FlashRAM
1.
TDI Generator 3 TDI RC100
FTU2 FlashRAM (
0x300000~ 0x500000~ TDI  0x700000-)
2. FPGA
FoundationISE FPGA BIT
FTU2 PC RC100
FPGA
( 7 )
MPU DMA FlashRAM  0x100000
3.
FTU2 FlashRAM  0x100000 PC
7 7
4.4

36




5. FPGA

FPGA RC100
MPU
7 FlashRAM
1
2KB 2KB
DMA TDI
TDI 27
Source Destination Amount Next TDI
27 TDI
27 TDI
TDI TDI TDI NextTDI
TDI NextTDI NULL
BlockRAM
2KB
6
RC100 FlashRAM 1IMB SSRAM

MPU

37
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Celoxica( ) RC100
FPGA

VLSI

VLSI

LSl
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FPGA

2004

VLSI
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FlashRAM VerilogHDL
“timescale 1ns/1ns
I
/I FlashRAM control state
‘define  WAIT 0
// word program
“define  WP_BEGIN 1
‘define  WP_WRITE_40H 2
‘define  WP_WRITE_DATA 3
“define  WP_WAIT_STS 4
‘define  WP_READ_STS 5
‘define  WP_CHECK _SR7 6
‘define  WP_GET_SRD 7
‘define  WP_WRITE_FFH 8
‘define  WP_END 9
/I block erase
‘define  BE_BEGIN 10
‘define  BE_WRITE_20H 11
‘define  BE_WRITE_CON 12
‘define  BE_WAIT_STS 13
‘define  BE_READ_STS 14
‘define BE_CHECK_SR7 15
‘define  BE_GET_SRD 16
‘define  BE_WRITE_FFH 17
‘define  BE_END 18
/I clear lock bit
‘define  CL_BEGIN 19
‘define  CL_WRITE_60H 20
“define  CL_WRITE_CON 21
‘define  CL_WAIT_STS 22
‘define  CL_READ STS 23
‘define CL_CHECK _SR7 24
‘define  CL_GET_SRD 25
‘define CL_WRITE_FFH 26
“define  CL_END 27

1

/I FlashRAM WRITE DATA AND ADDRESS
PD 16'h5678// PROGRAM DATA

“define

“define PA 24'h000002
‘define  WC 16'h40
“define SR7 7

// BLOCK ERASE ADDRESS

/I PROGRAM ADDRESS
/' WORD COMMAND

42
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‘define BA 24'h000000 /I BLOCK ADDRESS

‘define EC 16'h20 / ERASE COMMAND

‘define CON 16'hDO /[ ERASE CONFIRM

/I CLEAR LOCK BIT

‘define CC 16'h60 /I CLEAR LOCK BIT COMMAND
module

FlashRAM( crystal,rst,bus,adr,oe,we,ce,byte,sts,enable0,enablel,seg0,segl,FP_COM,FP_PARP
ROT_MASTER);

[ EXTERNAL PORT

input  crystal;

input  rst;

/I FlashRAM

inout [15.0] bus;
output [23:0] adr;
output oe;

output we;

output ce;

output byte;

input  sts;

/I 7 SEG DISPLAY

output enableO;

output [7:0] segO;
output enablel,;

output [7:0] segl;

/I CPLD

output [2:0] FP_COM,;
output FP_PARPROT_MASTER,;

I REG
reg [15:0] data;
reg [23:0] adr;

reg we;
reg 0€;
reg ce;

reg [7:0] segO;
reg [7:0] segl;

/I INTERNAL REGISTER
reg [4:0] COND;

1
/ CONSTANT SIGNAL

/I FlashRAM

assign  byte=1; I
/I 7 SEG DISPLAY

assign enable0 =1; I/
assign enablel =1; I
// CPLD

assign FP_COM=7;
assign FP_PARPROT_MASTER =1,

43



// INOUT CONTROL
assign  bus = (o0e)? data: 16'hz;

/' wire

wire crystal;

wire clkin,CLKO W,clkO,clkdv,LOCKED,clk;
wire CLKO_W2clk2,clkdv2,LOCKED2,clk_2x;

1

/Il CLKDLL GENERATION
I clk

IBUFG IBUFG(.I(crystal),.O(clkin));

CLKDLL CLKDLL (.CLKIN(clkin), .CLKFB(CLKO_W), .RST(0),
.CLKO(cIk0), .CLK90(), .CLK180(), .CLK270(),
.CLK2X(), .CLKDV(clkdv), .LOCKED(LOCKED));

/l CLOCK FEED BACK
BUFG BUFGL (.1(clk0), .O(CLKO_W));

/| BUFG 2
BUFG BUFG2 (.I(clkdv), .O(cIK));

Il clk_2x

CLKDLL CLKDLL2 (.CLKIN(clkin), .CLKFB(CLKO0O_W2), .RST(0),
.CLKO(clk2), .CLK90(), .CLK180(), .CLK270(),

.CLK2X(), .CLKDV(clkdv2), .LOCKED(LOCKED?2));

/ICLOCK FEED BACK
BUFG BUFG3 (.1(clk2), .O(CLKO_W2));

/IBUFG 4
BUFG BUFG4 (.I(clkdv2), .O(clk_2X));

1
Il we
always @( negedge clk _2x)
if(rst)
we <=1,
else if( ~rst)
begin
if(clk)
begin
ift  COND==WP_WRITE_40H 1 COND==WP_WRITE_DATA 11
COND=="WP_WRITE_FFH | |[COND=="BE_WRITE_20H | ]| COND=="BE_WRITE_CON | |
COND=="BE_WRITE_FFH ] |[COND=="CL_WRITE_60H | | COND=="CL_WRITE_CON ||
COND=="CL_WRITE_FFH)
we <=0;
else
we <=1;
end

44



else if( ~clk)
we <=1;
end
else
we <=1,

1
Il ce
always @( negedge clk_2x)

if(rst)
ce<=1,
else if( ~rst)
begin
if(clk)
begin
ifl COND==WP _WRITE 40H |]] COND==WP_WRITE_ DATA ||

COND=="WP_WRITE_FFH |]|]COND=="WP_READ _STS || COND==WP_CHECK SR7
| ICOND=="BE_WRITE_20H | | COND=="BE_WRITE_CON | | COND=="BE_WRITE_FFH
| ICOND=="BE_READ_STS |]] COND==BE_CHECK SR7 || COND==CL_WRITE_60H
| | COND=="CL_WRITE_CON ]| COND=="CL_WRITE_FFH | | COND=="CL_READ _STS
| | COND=="CL_CHECK_SR7)
ce<=0;
else
ce<=1,;
end
else if( ~clk)
begin
if( COND=="WP_READ _STS 1 COND=="WP_CHECK SR7
| ICOND=="BE_READ _STS | | COND=="BE_CHECK_SR7 | [COND=="CL_READ STS ||
COND=="CL_CHECK SR7)
ce<=0;
else
ce<=1,;
end
end
else
ce<=1,

1
Il oe
always @( negedge clk_2x)
if( rst)
oe<=1;
else if( ~rst)
begin
if( COND=="WP_READ_STS I COND=="WP_CHECK_SR7
| ICOND=="BE_READ_STS | | COND=="BE_CHECK_SR7 | |[COND=="CL_READ _STS ||
COND=="CL_CHECK SR7)
0e<=0;
else
oe<=1;
end
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1
//COND
always @( posedge clk)
if(rst)
COND <="WAIT;
else if( ~rst)
begin
ifl COND=="WAIT)
COND <="CL_BEGIN;
/' WORD PROGRAM
else ifl COND==WP_BEGIN )
COND <="WP_WRITE_40H;
else ifl COND=="WP_WRITE_40H )
COND <="WP_WRITE_DATA,;
else if( COND==WP_WRITE_DATA)
COND <="WP_WAIT_STS;
else if( COND=="WP_WAIT_STS)

begin
if(~sts)
COND <="WP_WAIT _STS;
else if( sts)
COND <="WP_READ _STS;
end

else if( COND=="WP_READ _STS)
COND <="WP_CHECK_SR7;
else if COND=="WP_CHECK_SR7)

begin
if( bus['SR7])
COND <="WP_GET _SRD;
else if( ~bus[ SR7])
COND <="WP_CHECK_SR7;
end

else ifl COND=="WP_GET_SRD)
COND <="WP_WRITE_FFH,;
else if COND=="WP_WRITE_FFH)
COND <="WP_END;
else if( COND=="WP_END)
COND <="WP_END;
/ BLOCK ERASE
else ifl COND=="BE_BEGIN)
COND <= "BE_WRITE_20H;
else if( COND=="BE_WRITE_20H )
COND <="BE_WRITE_CON;
else if( COND=="BE_WRITE_CON )
COND <="BE_WAIT_STS;
else if( COND=="BE_WAIT_STS)
begin
if(~sts)
COND <="BE_WAIT_STS;
else if( sts)
COND <="BE_READ _STS;
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end

I

end

else ifl COND=="BE_READ _STS)
COND <="BE_CHECK_SR7;

else if( COND=="BE_CHECK SR7)

begin
if( bus['SR7])
COND <="BE_GET_SRD;
else if(~bus[ SR7])
COND <="BE_CHECK SRY;
end

else ifl COND=="BE_GET_SRD)
COND <="BE_WRITE_FFH,;
else ifl COND=="BE_WRITE_FFH)
COND <="BE_END;
else if( COND=="BE_END))
COND <="WP_BEGIN,;
/I CLEAR LOCK BIT
else if( COND=="CL_BEGIN)
COND <="CL_WRITE_60H;
else if( COND=="CL_WRITE_60H)
COND <="CL_WRITE_CON,;
else ifl COND=="CL_WRITE_CON)
COND <="CL_WAIT_STS;
else if( COND=="CL_WAIT_STS)

begin
if(~sts)
COND <="CL_WAIT_STS;
else if( sts)
COND <="CL_READ_STS;
end

else ifl COND=="CL_READ STS)
COND <= "CL_CHECK_SR7;
else if COND=="CL_CHECK_SR7)

begin
if( bus['SR7])
COND <="CL_GET _SRD;
else if(~bus[ SR7])
COND <="CL_CHECK SRY;
end

else if(COND=="CL_GET SRD)
COND <="CL_WRITE_FFH,;
else if( COND=="CL_WRITE_FFH)
COND <="CL_END;
else ifl COND=="CL_END)
COND <="BE_BEGIN;
else
COND <="WAIT;

// data & adr
always @( negedge clk_2x)
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if(rst)

begin
data <= 16'hz;
adr <= 24'hz;
end
else if(clk)
begin
ifl COND==WAIT)
begin
data <= 16'hz;
adr <=24'hz;
end
// WORD PROGRAM

else ifl COND==WP_BEGIN)
begin

data <= 16'hz;

adr <= 24'hz;
end
else if( COND=="WP_WRITE_40H)
begin

data <="WC;

adr <="PA;
end
else if( COND=="WP_WRITE_DATA)
begin

data <="PD;

adr <= "PA;
end
else if( COND=="WP_WAIT _STS)
begin

data <= 16'hz;

adr <= 24'hx;
end
else ifl COND==WP_READ_STS)
begin

data <= 16'hz;

adr <= 24'hx;
end
else if( COND=="WP_CHECK_SR7)
begin

data <= 16'hz;

adr <= 24'hx;
end
else if(COND=="WP_GET_SRD)
begin

data <= 16'hz;

adr <= 24'hx;
end
else if( COND==WP_WRITE_FFH)
begin

data <= 16'hFF;

adr <= 24'hx;
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end
else ifl COND=="WP_END)
begin

data <= 16'hz;
adr <= 24'hx;
end
// BLOCK ERASE

else if( COND=="BE_BEGIN)
begin
data <= 16'hz;
adr <=24'hz;
end
else if( COND==BE_WRITE_20H)
begin
data <="EC;
adr <="BA;
end
else ifl COND=="BE_WRITE_CON)
begin
data <="CON;
adr <="BA;
end
else ifl COND=="BE_WAIT_STS)
begin
data <= 16'hz;
adr <= 24'hx;
end
else ifl COND=="BE_READ _STS)
begin
data <= 16'hz;
adr <= 24'hx;
end
else ifl COND=="BE_CHECK_SR7)
begin
data <= 16'hz;
adr <= 24'hx;
end
else ifl COND=="BE_GET_SRD)
begin
data <= 16'hz;
adr <= 24'hx;
end
else ifl COND==BE_WRITE_FFH)
begin
data <= 16'hFF;
adr <= 24'hx;
end
else if( COND=="BE_END)
begin
data <= 16'hz;
adr <= 24'hx;
end
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/I CLEAR LOCK BIT
else if( COND=="CL_BEGIN)
begin
data <= 16'hz;
adr <= 24'hz;
end
else ifl COND=="CL_WRITE_60H )
begin
data <="CC;
adr <= 24'hx;
end
else if( COND=="CL_WRITE_CON)
begin
data <= "CON;
adr <= 24'hx;
end
else if( COND=="CL_WAIT_STS)
begin
data <= 16'hz;
adr <= 24'hx;
end
else if( COND=="CL_READ _STS)
begin
data <= 16'hz;
adr <= 24'hx;
end
else ifl COND=="CL_CHECK SR7)
begin
data <= 16'hz;
adr <= 24'hx;
end
else iflf COND=="CL_GET SRD)
begin
data <= 16'hz;
adr <= 24'hx;
end
else ifl COND=="CL_WRITE_FFH)
begin
data <= 16'hFF;
adr <= 24'hx;
end
else if( COND=="CL_END)
begin

data <= 16'hz;
adr <= 24'hx;
end
/l ELSE
else
begin
data <= 16'hz;
adr <= 24'hx;
end
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end

1
// seg0
always @( posedge clk)
if(rst)
seg0 <=8h10111111;//0
else if( ~rst)
begin
ifl COND=="WAIT)
seg0 <=8'010111111;//0
else ifl COND=="CL_BEGIN)
seg0 <= 8'h10000110; // 1
else if( COND=="CL_WRITE_60H )
seg0 <=8b11011011; /2
else if( COND=="CL_WRITE_CON)
seg0 <=8b11001111;/ 3
else if( COND=="CL_WAIT_STS)
seg0 <= 8'b11100110; // 4
else ifl COND=="CL_READ_STS)
seg0 <=8b11101101; /5
else if( COND=="CL_CHECK_SR7)
seg0<=8h11111101;// 6
else if( COND=="CL_GET_SRD)
seg0 <=8'b10000111; /7
else if( COND=="CL_WRITE_FFH)
seg0 <=8b11111111;//8
else if( COND=="WP_END)
seg0 <=8011101111; /9
else
seg0 <= 8'h10000000;
end

I/l segl
always @( rst or sts)
if(rst)
segl <=8b10111111;//0
else if( ~rst)
segl <=sts;

endmodule
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