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6. b'Wel'Vi116l11 

9721910301 ~'W~1'W6l.lel-!l FPGA bbr;1~n11u1~EJn~1eu-:i1'W 
~ q 

(3: 0) 

b~B 1 vf~fom1tJfliJm1:wj b~tJ1fl'Ubb'W1A~~'W~1'W6/JB-:J FPGA (Field-Programmable Gate 

Array) bb61 ~ ?f 1 'W'\.J 1 ~ fl B'U ?11 A f1J~l6Ul 'W fl11B e:i flbb 'U'U1-:J~ 1 ~~ vi' 61 11 :w n-:i fl11'\.J 1~ ~ fl ~16li-:J1'W FPGA 

l 'W ~ \91611V1m 1mb61 ~ Ji'1m v'1 fl 1 'W fa~~ 1-:i I b °11'W lo T, Al , fl 11'\.J 1~:W161 ~ 61 ~ f1J f1J 1 ru ~ ~'Vl61 (DSP) bb61 ~1~'U'U 

Embedded 

fl1elfi'U1EJ'a1EJ16l11 

~fl~1b~tJ1n'U FPGA 1~m~:w~1flfl11BB'U1tJ11 FPGA ~e:ie:i~b bb61~1r11-:i~11-:im1V11-:i11J 

fl1tJl'W b°11'W Logic Blocks, Flip-Flops, LUTs (Look-Up Tables), bb61~ Interconnects 11:Wn-:Jfl11Vl1-:J1'W 

6/_le),:j 1/0 Blocks e-Jb~tJ'W~~1Ji'b~tJ'W16LJe)~6/_le),:j FPGA b°11'W fl11'\.J{rn'\.J~tJ'Wfl11e)e)flbb'U'U1Ji'mh-:i8~V!~'W 
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9721930202 .n1~1 Hardware Description Language (HDL) 
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(2: 3) 

b ~eJ 1 vf ~,r'U m1tl fl~fl17llf bb61~~fl~~ b~tJ1 fl'UD7~7 Hardware Description Language 

(H DL) zj--'J b m 'Llfl71eJBflbb 'U'U1--'J'cu1~~~61 

fl1e) fi'U1fJ'i1fJ16U1 

~ fl ~1 b ~ tJ 1 fl 'Un 1 ~1 HDL zj--'J b 'U 'Ll n 1 ~1 ~1it'Wfl11 e:i B fl bb 'U 'U bb 61~-.5161 eJ--'J 1--'J 'cu 1 ~ ~ ~ 61 

b(?)tJ'cu~~fl~7~'Ll~7'Wbb61~fl7';jb 6d--'J7'Wm~7 VHDL bb61~ Verilog mm 'Ll~~?l7V!fl';i';jl]fl7';je)e)flbb 'U'U~umru~~~61 

b 6l1'W FPGA bb61 ~ ASIC ~,r'U n11tJ fl 'cu~ 1~ b1 t.J'Ll fo11 b ~ t.J'W bA (?) b ~ eJ?l{7--'J1--'J'cu 1~~~ 61 fl71'oJ 761 eJ--'J~D ~ fl';i';ilJ 
'U 'U 01 
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tJ flu 5 u~ b ~ tJ 1fl'Ufl71 b ~ tJ 'W 1 A(?) cl 7 VI ,r 'U Combinational Logic, Sequential Logic 

(Flip-Flops, Counters) 11lJ(1--'Jfl71'oJ761eJ--'J1--'J'cu1~1tJ Testbench 
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1~fl'U1~6f-:Jf'l11fJ16U1 
q 

(2: 2) 

FPGA 'v'J½-e:J:!J~~'Vl~?IB'Ubbi;,~'oJ1i;,e:J~fl1"Wl1~1'U6lle:J~'l~~1 11:!Jfi~fl11'U'Wvirnb1;,~~1Ttr( Vii;,~ 1 U1bbm:!J1;,~ 1 'U FPGA 

rl1elfi'U1fJ'a1fJ16U1 

~fl~1 b~ tJ1 nu15fl111 i'~1ti62le:i'W~ bb 1 cfoe:ifl bb uu FPGA 1~ mJ~ b ii'u m1e:i e:i fl bb uu1~~1~~y(1;, 
9 

e)e)f1bb'U'U FPGA b61J'U VHDL Vl~e) Verilog 11:!Jn~m11i'62ie:i'W~bb11m1e:ie:irnb'U'U FPGA b'Wfl11?1{1~1~~1~~Vli;, 

m1'oJ11;,e:i~m1V11~1'W fl111bfl11~'vfom~'v'J5 bb1;,~m1m1u1 Vii;,~ 1 U1bbm:!J1;,~1 'W FPGA 

t) flU:0'U~ b~ tJ1 fl'U fl 71 b 6U~ 7'W 1 U 1 bbfl1:!J11 ~ bbl;, ~'oJ 71;, e:J~l ~~ 1 CircuitVerse bbl;, ~62le:J'W ~ bb 1 { 

fl11Be:Jflbb'U'U FPGA b61J'U Gowin IDE 

(2: 3) 

flltJ'Ue:Jfl b61J'W b~'Llb621B{ :!JeHl?rn{ V1if 1~mb?l~~e-J1;, Yrnfi~m116U~1'W 1 u11\?lfle:Ji;,\?11~ 1 b61J'W 12C, SPI , UART 
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~fl~1 b~ tJ1 fl'UVI~ fl fl71 bbl;,~ b Vlfl'Wfl 1 'W fl11 b zje):!J \91 e) FPGA fl'U eJU mrun1 tJ'Ue) fl 1~ tJ~ ~ b U'U 
9 

fl71b6U~1'UbU11\?lfle)i;lfl71~eJ?l11\?11~61 b61J'W 12(, SPI, UART, bb61~~'W61 ~b6Ub'Wfl11bzje):!J(?)e)bb1;,~fll'U~:!J 
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?f e)?f 71 bb 'U'U\?11~ I 
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q 
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b ~ e)~WJ'W 11..:i ~ 1~Vl7 ~7'U'U 'U FPGA Board 'v'J { e:J:!J?f 7:!J 71flVl~?I eJ'Ubbi;, ~ \?111 ~ ?leJ'U fl11Vl1~ 7'U6ll e:1~1~~ 1~ 

e)e)flbb'U'U'U'W FPGA Board 1~tJb6Ubfl~eJ~ifo'oJ11;,e)~bb1;,~e)Umru~~~ 
9 
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