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Research and Development (R&D)

* HardWare (HW, fEEE )

* Designer

- Digital ( i, §15 ) .
+ Analog (FELE, 45 ) .
* FirmWare (FW, &% ) !
* Application Engineer (AE, JfEFH T 25T )
* System At

* Algorithm( JEE %)
* |C specification, prototype, verification (IC 1% ~ [FHAIfg ~ EGZE )

* SoftWare (SW, 2 )



The Design Flow (HW)

Verilog, schematic,...

Design Synplify
Compiler
. layout Quartus Il 2.2 ( +2&4ERi )

Apex20K
(FPGA)

(1)Design entry

RTL simulation

(2)Synthesize

Functional
simulation

Pre-sim

(3)Place & route
(optional synthesis)

Gate level timing «——

Post-sim

simulation
(4)Program




Verilog Source File (HW)

counter.w

module counterMCLE, C, CE, NL, UP, I, O);

input NCLE, C, CE, NL, UP;
input [/:0] Dy

always @(negedge NCLR or posedge clk_gen)

begin
output [0} < if NCLR == 1':0)
reg [/0] QOUT;
reg [21:0]clk_cnt; QOUT = 80
. elge 1if (NL == 1'b0)
fwire clk_gen ; QOUT = D
reg clk_gen ; ,
else 1if (CE == 1'bl)
always @(negedge NCLR or posedge C) if (UP == 1'b])
begin QOUT = QOUT + 1'b1;
if (NCLR == 10} else
clk_cnt = 22000 0000 0000 0000 0000 0000, OOUT = QOUT - 1b1:
elze ’
. end
begin
clk_cnt =clk_cnt + 1.; assien Q = QOUT:
clk_gen =clk_cnt[1]; endrmodile
end

end



Verilog Simulation (HW)

Signals Waves
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Orcad Design (FW

[4] Orcad Capture - [USB_ROM_Emulator.opj
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ROM Emulator Tool (SW)

#= W55Y0x ROM Emulator . x| £ W5549x% ROM Emulator » x|
Communication Information — Communication Information
USB Port - =] Bevice Siatusy Disconnecied USB Port: (USB000 ~|  Device Status: Connected
Connect Device Disconnect Device | ‘ Connect Device | Disconnect Device |

The locations must be specified before downloading

DownloadiFree Bun | Cancel | — Select download file

|f ROMTER iS connected, the button WI” be active | PROM IC:'-.winapp\ShowTV\pattern'-.s0nic_02‘nihwu_ Browse

v | VROMO IC:".winapp\ShowTV‘.pattern‘.sonic_[]z‘NRON Browse

Download time will be greatly reduced if the
ROM file is individually controlled

| YVROMI IC:".winapptShowTV‘.pattern".sonic_OZWRON Browse

| VROMZ2 IC:".winapptShowT\;".pattern‘.sonic_O:ZWROIv Browse

i

Don't for‘get to oress Download button to start V| VYROM3 IC:".winapptShowTV‘.pattern".sonic_OZWRON Browse

downloading PROM or VROM files

provpT Y

free run started

Chip Item: W55VG0Ix

DownloadfFree Run | Cancel |

ok | |—» This message indicates that all the selected files are already transferred to ROMTER
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