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€0 008 00000000000000000000000000000s 000000 nnscascasss . 509
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1=
58 KL R
- HAREMRR

16 {i PD 2 F F%3% 16 NMIEEE<S RISC £ HLE 1t

Ph 16 P REER—5 A DARAM 1E K % 77 2% 1 3 F 8. 5C (Operator) , B IL T E LA 4 ]
X F4k, 7€ 16 (L RF S PD o, HEEHR S RITRE T 3 M.

® R 3/ R{EHIT, B) RS,RT # RD % & & 12 i, M54 WALA 4 17, B &L M1k

AN 16 Fh, N fEe CPU &M IE S, Mt FH S8 niE4 KHE ALU i3
% ,tn ADD,SUB,AND ,OR,XOR % 5 154, K& XK
OP RT,RS,RD
o FHEBRSHERENREER, FHEBEN SAKE  MTEHES 8 MEESERE, Bt
B—PRERIT 4 L5 8 BBV EEAEIZH , 10 ADD,SUB, AND,OR %3t 4 4>, H#%
XA
OP Rd, Imm
o NXBF: BREZHRITHIES HMBRT 4 IS XBF FARE 12 1, 2R
FUHERE, 0 JZ,INZ,JC,INC % 4 #, U R E KGR, I IMP fF# 578 F
CALL #1 RET HEXBFEFH, 7T HBFEBES.

PLE 16 MERELSBRIEDE B mE 1 -1 5,

A RETERFFHESN . EX38 ERMNBREDIGE NBFFHEISFLMAE — o Eik, 5§
AT B R AR T AR R X DR R A AR AE AL, IE R RIE S . FAEMSM TR
MBEIEEBNEF L, BFREURFFRENITUSEHBFAHS TURE, Bl
MCUKME—ITIMEBREHBEFFEME BT RSN I FUBEE, R 2 NI (Fetch)
HE.

B R P A 25 BUEE B M BB R A AF A 0 F ik, T A1 — K B AR AF AR EE N R OB LAE T
MCU fEiz 8 BB LT , S &4 287, B X 5 TR N 3% (Read) i1k .

ERBFERH BN EESEETHT ALURNZE, SR AESE, (VA 4NiEE s
fE, BX AN BN AT (Execute) BHE .

AT MCU #8465  BEL R RET BN HE AT, G RAEN KB
TRFESE . XN S BEAE (Write) 311E .,

PAE 4 DB TR BRI S B PEG 4347 , X R HDL f #5338 R 00 i a0 F -



4 CPU/SOC RS BB N &It -

F1-1 164 RISCHEESHEX R MiRA

[ [ mezmtemzex | moms  menmmwm

0 | 0000 | xxxx yyyy | zzzz | XORX,Y,Z X5 YHRBRBA ZFHES

1 0001 | ----|----|----| RET EERF

2 | 0010 | aaaa | aaaa | aaaa | JMP AAAH TRk B AAH A8 X Hidik

3 | 0011 | ccce | ccce | ccece | CALL CCCH Jo A4 ¥ Al CCCH A % #t 41k

4 | 0100 | zz2z | 222z | 222z | JZ ZZZH W Zf=1 Bk3 ZZZH #Ix bk

5 0101 | zzzz | 222z zzzz | JNZ ZZZH W Zf=0 Bk B| ZZZH A %) #h ik

6 0110 | cccc | cece | ccec | JC CCCH % Cf=1 Bk3®| CCCH #ixf #b it

7 | 0111 | cccc | ccce | ccce | JNC ZZZH - % Cf=0 Bkl CCCH #xf ik

8 | 1000 | xxxx | yyyy | zzzz | ADDX,Y,Z X5 Y REHMBA Z FF3% Zf,Cf
9 | 1001 | xxxx | yyyy | zzzz | SUBX,Y,Z X5YHNEHBBA ZFFH Zf,Cf
10 | 1010 | xxxx | yyyy | zzzz | ANDX,Y,Z X5 Y HMBA ZFHH Zf

11 | 1011 | xxxx | yyyy | zzzz | ORX,Y,Z X5 Y HBBA Z FHFEH Zff
12 | 1100 | xxxx | dddd | dddd | ADD X, # DD X 5%3E DD HEHMEA X Zf,Cf
13 | 1101 | xxxx | dddd | dddd | SUB X, # DD X 5%4E DD HEHBHA X Zf,Cf
14 | 1110 | xxxx | dddd | dddd | AND X, # DD X 5%$E DD H# AND A X zf

15 | 1111 | xxxx | dddd | dddd | OR X, # DD X 5 ¥4 DD H#: OR A X Zf

1-1 CPLDi&E CPU B HDL #5458 4 45 #4315 BF

1-1-1 CPLDigE CPU iy HDL { | LPM &1k & 47|

ARG E LPM k5 “LPM_MUX”, Pl K/ LPM_SIZE=SS % & £ K 4H ¥, &
LPM_WIDTH=WW £ & 58 ¥ AL EH B LPM_WIDTHS=SW 255X E.
#i AN MUX.DATA[ J,%i i MUX. RESULT[ R # 4 %85 A MUX. SEL[ ]% 3 4
WMABMEBEREEO R, ZKAILEH muxa, muxb & muxstk % 3 4, HAMEH LPM #EHR K
“LPM_ADD_SUB”#E ALU i ADD K& SUB i@z &M PC F4t Bk¥ Ko E s B HH .
pcadd E B ¥ £ LPM_WIDTH=12 {% & LPM_DIRECTION =*“ADD” 3 il 5 & 7 [ i%
B, % AW pcadd. dataa[ ]} pcadd. datab[ ]2 4 12 fi% A, %i i pcadd. result[ [ hiZ B4R,
A — B Z FLEX 10KXX %] EAB (U A KW “LPM_ROM” B F 8k, LS
2 LPM_WIDTH=16 &£ &H ROM & 16 {i, i it W LA LPM_WIDTHAD=8 & & , #hfit
J A7~A03t 8 i, H ROM WA H LPM_FILE=“prog2. mif” FUUBA. BHEBHEF
I AEREXRETUFFR T UBFERA N FAHEA K LPM_ADDRESS_CONTROL
=“UNREGISTERED”, [Gl B i th 3032 % B 0 F 8 A M “REGISTERED” 8¢ Ik % 77 58 LPM_
OUTDATA=“UNREGISTERED”# =X, , 31 % A prom. addr[7..0]=pc[7.. 0J¢EH# A i
B, R B pd[15. . 0]=prom. q[15..0]. 4 LPM BRI S HRXB K A%
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1818 ESEANNSHREFZENNE L
HMmERETS R ALTERA AR K HELP X#4 A B Megafunction /LPM,

1-1-2 CPLDi&E CPUK HDL {E A HFEE

CPU NI EFE RN EB N FFaHILH 16 4 8 LA 74, BT LA D & [0 7 4H4E, BP
rgg[15..0][7..0JE &N DFF, £ 4 16 X8=128 M4 fran , BT iH HAR 3L 12 i, b 12
A~ DFF, Bfl pc[11..0], B4h rggl ILIFTBUE M BBAEMAZE R LML T UFF, BT
rqab[7..0]% rqbb[7..0]% 2 44 8 fif DFF ¥ fF#%,.3L% 16 1~ DFF, ALU 2B 4R TEHHF
7, E —/ 8 fif DFF #7788 rdil 7. . OJERIWEHFF£. HABRF WA prom. q[15.. 0]
HEHE N FHEFET pdx[JN, BEF 2 BFRIEE pdx[JAFHF T pdy[ ], 54 pdx[]
W2 X 2B H I prom. q[ 1B A, Bk, pdx[ 1% pdy[ J3LFE 8 2 4> 16 i 47 2 E BB BlAF .
B EE 0 FhE 3t 12 47t 75 2 LA BIFF & 77 » DA HE A AR 5008 1 53 7 AH X s ik 3 58 Bk
GRS . A pex[11.. 0JBER X PCE M LAGIFEH,16 > 0~F FHLHERTFHFHAETE 4
PR ws[3..0MEBEHIT X, Y, ZEFHFHEMNITHRE., BREF 44,88 12 0FFHF
TR as bk , 5 stk[3.. 0J[11.. 013t 4 X 12=48 4~ DFF R [ 8§ #F 7B PC iy CALL &
RET /. #RIF a4 F 748 sp[1..0]F% 2 4~ DFF R a%. #M E &I+ 128+12+
16+32+12+4+48+2=264 4~ DFF [0 %%. B FHEHE A EIRE wen, wenx, weny %5
% 3 /> DFF [ [ %%, PC S8k # 4% B 47 & pemx, pcmxx, pcadmx, pcadmxx % 4 4~ DFF & #F
a8 ZOERRR A pushst MIHF IR pushstx 5§ 2 4~ DFF Jx [a] 8%, & ALU @iz E J5 [ aldb 2
FER8%4t 9 4~ DFF,4H & 264+9=273 /> DFF F#%%. 4R FLEX 10KXX X 128X 8
fif RAM A f.

BHEFHNEH prom. q[ AT EUG HEHE d15~do af i F pd[15.. 0145 & NODE,
ALU ZHZRMB HBFH alo[7.. 0] ABUS, BE A di[7.. 0JEBIfFHWA. LS
MUXB ¢ % 7748 rgg[ JLJBAR /5% » A rqb[ 7. . OJ/E 45 A F4i A rabb[7. . OF 77 5 BifF & 77
BkF% s ZE PC sk B9 &4, IR B R tond W EHIMFHE fZF PRa&T A rzr L, R ARG EZ
B s AR BB A B D

WA 4X8=32/ 1/O ¥ 0 iopt[3..0][7..0], HHFF 2 BH~FH MLl B#&H , H1E
X I % A SOPR A BIDIR 8, R4 E Pk B sysclk %5 F LAs A, #0 CPLD 44 5%
BB B i A sysclk Bk vhiii A GBI, & 4 X 8=232 4NAI X[l % B Y BIDIR £k % A% i
BB, B M A 84 BIBIAY FLEX 10K10LC84 -4 CPLD REE B AR T .

iR LPM 5 B S S 8046 A B X & DFF Jx [6 2% #1177 5 NODE {75 B & LA VARIA-
BLE #8475 , BN F T .




—1 CPU/SOC RSB BN ARt ¥

CPLD i&E CPU #J HDL #i# i% it Bf

AT E BT 43 8 CPLD i & CPU &) HDL #iR th 3 3B iR, B F 728 B g2 B &
B BFITERcEEHRY BFANARESEEG TS, B Lig4muaEs . K40
Wi RERE VOREE T M ERFENZA PROM W B% 7 K34, BUE S 3K KN A
mFE.

1-1-3 ERFFHESRNIEERTRIRE(Fetch)]

Xt 7 F2 1 888 PC B3 — , 8k IMP #5 4 M Bk S BT & A11~ A0 #ifik , 30444 Bk
154 “IP CC,ADR” % CC %44 # JZ,IJNZ,JC,INC % i 37 it 38 75 % 72 ¥ i+ 588 % 3 PC+
ADR Xt s hik 3 . kR 4 PC {5 ADR ik 48 bn 7= 4 28 5 4 X Zh B, i 4t B CALL K&
RET #4 W7 CALL #4% T —1 PC f# F3#4R STK W, B Bk# A % {€ PC+ ADR Hsht,
L 4T RET #8481 7% B STK K& 7728 W ELEIJE CALL B2 A B F —4> PC #uhk (& i Bk [ 3=
BF. BFHESPCEEEHRBEBME1-1Fix.

B 1-1REE S SH4F IMP,JP CC,ADR %#4 8, A pcadmx FHFRMLERS
AP EHIN PC BB bht . sk B L FHINRE peadmx b FEAMRB (KL S 3 1
FF)CC #BSLET , 4 tend=1, Al Bf ZE 18 A R FS /5 M5 3 NBf FFEHE X ik ADR A9 iz 8 Bk
%, BRBEPCHLRESE S IMTHFREAKET PCHLHR. #FLE CALL 4 LML
pushst=1 ERIREEFEH pcadmx=1RET, B pushst=1 $rEX B $FT F —4 pex[11..
0]=ADR Bp £RF T — bk, 577 A SP HEAR#E 41 B8 89 sp[il[11. . 0J#F 28 N, 34

o« 4 o




—HE1E BHREREANNSHEREFLZEUNR ¥

HERR S & spLilW 1(Ehn D AE T —4 CALL 82 B A sp—1 k9, = $AT73 RET 35
AR T A4 peadmx=1 {ERFHBAR I, FHELHL pemx=1, UEFESE 3 Mo FE,
B T AT B R AR T ST BT 1S A0 77 0 8% 0 B IR R JF st ik AF D 7B (peadmx=1) F- 4k i hik 5, 7T
4% pemx=1 pRaEH HEARIE 6 Fakim 1, 894 sp[i]+1 LAETF —4> CALL AJ IE# i {6 A itk e
g .

wrrre | [ LI

in cl —
result pea pe

STK mux—— ——> >

HERR out
44 | [3..0] stk

[11.0

1t I IR ERA
spl1. OJHEHEARED) [

pcmx
tend — EE—— mux
C peadmx ——=1 ND| pdx[11.0] — ]
l 3] } Branch
| - |

EH1-1 BFHHSCHENSHNER

25 F7 1 A% 1 o dik 7 %8 PC(Programmer Counter) fEA AT # 46 2 1), B — AT 48
Al B 1 RKBUE BB FURBEIRIT. H2&M4 CCRIFB:, L M%FIES 5%
BlEE A A B A &R E AL (tend=17) , KR Z AR SERIFBRE N SIE. XK ER
BEein IMP 84 M T R MM HEE L, RERA LS ZMHHFE tend=1 AT LT . MR
CALL FEFHAAMGTHREEEZMENS tend=1,8 T L EMBFBRE SN, B T % k7
T RET $84 B =7 ¥ o , AT IR i 11 3 7 £ 8 5 A7 CALL 884 M T — 2 /Fibhk, Bt
DR E RIS, SRR AR ERFRANEIF A thhl . 76 R
R EREE MRS, B 4 DM, BT #E 2 /E CALL /. 7787 & iR Ts 4
B 356 D 1, TDRE 81 5 %) 32 72 7 ik A7 T X DL SEAR A8 8% P, i CALL 484 (U AT #E 2 PhAT 4
B, 1 RET ##i84 LA PCMX fr&EfEbr& , P47 RET #546F, AR #E PCMX K+ 15
BB dE X DEARFE SR N B XA R F M PC L, WBRFER 2 ERF T (Hd 054 H
HRAEE N 1 BB E—4 CALL 848 B 5 8 F AL .

BF 45 LPM_ROM H iy CPLD W& EAB R 8%, A S BB BEF 1 -1 i
PROGS5P1. MIF FAGEEGE A . 77 28 204 R 16 {0, sk 58 W) B8 O 2 8§ EPF10K10 %
/N CPLD f Rl , B EF 8 (LA 256 MEF MM REBREF . HEFHitdh PCF
DLk, TR B8R W e B ] PDLF 748 N, B iH A B m st s Bl 1 -1
XN AHDL # RN mAERF 1 -1 3.

|

peadd,result[]

a ®» oy

BF 1-1 XK AHDL g9#iR




1 CPU/SOC RSB B BN AT b

it . R T A7 A 2 p HE AR 2 B R 2% muxstk. result[ ] DATEER, 882 72 P Bk 5% 00 M X AR
H 1k 0 v 45 45 3 B peadd. resultl 1P AR A, S0E R IEH M 1T AHDL 8%, fiih
LU

#H2 RET 454 W 45 PCMX A% BB £ BER, MO ARSE 4T A B B Bl 87, L B 4
BRI -

.
| i ;;/' /




