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1.1 FOURIER TRANSFORM
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189 f (%) s (f(x)) #maTaNE ulaGIdun1T
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-t {(f(x)} = Fu) = f f(x)expl-j2rvuxldx (%.1-1)
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nwazf (X) dﬁﬂﬁTﬂﬂﬁ1ﬁTﬂﬂﬂ17?§ inverse fourier transform ANRUNTT
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= tan~ !I(u)! (1.1-8)
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(1.1-7)

RE(u) + IT(u)

- []
1580171 power spectrum 123 f(X)

#9uYs u %10 fourier transform TagfiatiiTanda #audInas.

S 2 3 § 4
A71u0 T9Izipula’antnan exponential expC-Jj2rux] {481f Euler’s

formuia 216
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expl-j2ruxl = cos2rTux -~ Jsim27ux C(1.1-8)
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{(f(x,y)} = F(u,v) = / /S f(x,y)expl-j2r(ux + vy)ldxdy (1.1-8)
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“*(F(u,v)} = £(x,y) = / / Fu,v)expLi2v(ux+vy)ldudy (1.1-10)
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IF(u,v)! = CRT(u,v) + I1%(u,v>1* 7% (1.1-11)

éu,v) = tan” 1I(u,v)! (1.1-12)
‘R(u,v)i

P(u,v) = IF(u,v)i° = R (u,v) + 1% (u,v) (1.1-13)
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A / expl-2jruxldx [/ expl-2jrvyldy
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Alexpl-j2wvuxl! iexpC-j2rvyl!
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7Un 1.2(a) Hefndu 2 "8 f(x,y) , (b) fourier spectrum nav
f(x,y) uar- (c) N1TUER spectrum 1uzﬂnaqa1ﬂntﬁu
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1.2 DISCRETE FOURIER TRANSFORM

Y] é ' 4 A .
fqdlenfusaiuay £(x) an sampling €78 X 31U N f3UB8NIN

-t or 4 2
nu aquaaﬂﬂugﬂn 1.3 ?8ﬂ1ﬂﬂ10L§ﬂu f(x) Ymtﬁu
f(x) = £(x, + xax) (1.2-1)
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i ldusay

{(xo),f(xo + x),f(x, + 2AX) g o0 SE(x, + [N-1Ja%))}

(YR ¥} d-ﬂ W . e LY &
wazai1tu x ue1tduw 0,1,2,..... ,N-1 3zipsuanaulaluu

{f(0),f(1),f(2),.00.. ,F(N-1)1)
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fourier transform 18y f(x) nan sanpling 138n1717 discrete

. o 3
fourier transfornm uazugnaﬁanﬂ11lﬁu

N—-a21

F(u) = £ f(xX)expl-j2rux/NJ ) (1.2-2)

xe= O
v

= 0,1,2,c.0...,N-1 URE

Lidg u =
N—1
f(x) = 1 £ F(uexplLj2rux/N] (1.2-3)
N umO
P
bR X = 0,1,2,.0.... s N-1

P é o J " .
QunTunasWenty 2 mduﬂ1§ﬁunﬁ1 discrete fourier transform qsxﬁu

M-—-31 N-—2 s
F(u,v) = T £ f(x,y)expl-j2r(ux/M + vy/N] (1.2-4)
xmO » =m0
48 v = 0,1,2,..... ,M-1 , V =0,1,2,..... +N-1 uaxx
M- 3 N-—1
f(x,y) = 1 I £ F(u,v)explj2¥(ux/M¥ + vy/Nl (1.2-5)
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ﬁﬂu%ﬁ fourier spectrum , phase WAy power spectrum Yo
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discrete fourier transform ﬁo 1 ﬁ% way 2 ﬁa aﬁuﬁiﬂ%ﬂiﬁtﬂu

LBy RURANNT (1. 1-5) (1. 1.7) UAsANNNT (1. 1-11)-(1.1-13) AINBINY

1.3 PRaANLNYOY FOURIER TRANSFORM 2 un
. ﬂmaNUﬂnao fourier transform SHenne 1 SR uar 2 uR = lat
ﬁaiﬂuaq asuanvmvaawamaenu aﬁusuquaauunuuaﬂaLawqeﬂmauumnwe 2

1
£ o v w -

ua 10Lﬂﬂ?ﬂDﬂﬂﬂﬂT@QﬁuwuﬁuLﬂﬂuu

1.3.1 separability

ﬂauﬂﬂﬁ discrete fourier transfcrm quauﬂﬂiﬂ (1.2-4) Uay

('1.2-5). ﬂﬂuﬂ?ﬂlﬂﬂ“ﬁﬂﬁuﬂﬂﬂ?uﬂT‘ﬂtﬁu

! N- 1 Wt
F(u,v) = ¥ expl-j2vux/NI T fix,y)expl-j2rvy/N] (1.3-1)
x=0 v=0
J.S.JE) U.,V = 0,1, R ’N—l llatﬂ bl
N=-1 N-3
fix,y) =_1 Y expl-j2vux/N1 ¥ f(u,v)explj2vrvy/N1] (1.3-2)
b MN w=x O v=0

L—ﬁa x—,y = —04-1—9—0444 oJ"’l

ﬂsvTaﬁuuaeamﬂunnu arrlHnTEn Flu,v) (n5e Fix,y)) #8170
ﬂﬂiﬂTﬂﬂﬂﬂ?uﬂae fourier transform ($59 inverse) 1 un 2 ﬂicTnﬂ
nTHY F(u,v) & snsutasluunacuarues £ix,y) warul Flu,v) Zonng
waluunaeraneos Fix,v) IR TALAR Y LAAIRNNTT

-1

F(x,v) = X F(x,v)expl-j2rux/NJ (1.3-3)

x =0



N~3
F(u,v) = ¥ fi{x,y)expl-j2vvy/N] (1.3-4)

wus0

0% 1.4 uwanen1Tulae fourier transform WNY 2 A Toe'l 4
4 v

o e

v
£ ANANLUA separability uﬂ&Tﬂﬂ1ﬁLﬂﬂ?ﬂuu ﬂﬁ?ﬂﬂﬂQﬂﬂﬁéWuﬁﬂﬂﬂau uﬁ?
.

& v 4 o My = [
QduﬂﬂdﬂﬁﬂﬂﬁuuﬂﬁﬂﬂﬁuﬂiﬂﬂﬂlﬂLﬁukﬂﬂﬁﬂu

-

:’l . an v wuo
zﬂn 1.4 wanen1sulay fourier transform 2 AN Tasl fruants
4

Y

separability



1.3.2 translation

v
wo o 4 v
ﬂNﬁNUWﬁD%ﬂWNW?ﬂ“ﬂﬂO AdNNNS fourier transform 1ﬂlﬁu
s v

f(x.y)exp[ij(uox + voy)/NJ <> F(u—uo,v—vo) (1.3-5)
Way

’ f(x—xo.y~y°) <> F(u.v)expt—ij(uxo + vyo)/N] (1.3-6)

ANNAT (1:3-6) wan9lfiFuian1suYas fourier transform- 1939
F(X,¥) ﬁgngmﬁaﬂnnau exponential avrnl¥sEutuAINBaNT shift
31N3R origin uwﬁqgﬂ (x_»y,) warlun uosLAgaNt n1TUlaY inverse
499 Flu,v) ﬁgnqmﬁaﬂLnau exponential svtnlfsranuaie shife 14l

ﬂﬂﬂqﬂ (xosY.o)

unsfif o, = v, = W2 %58

exp[jz-w(uo + vo)/NJ expljx(x + y)1

= (-1)""7 .
WAL
Flx,yI(-17"Y = F(u - N/2,v - N/2) \ (1.3-T)
v
2 ed (fovannTulas fourier transform £(x,y) ILAWATONN K
a0 origin L%au1ﬂ§o§ﬂquénaweuaesuuﬂumawué N¥N 15Tﬂﬂnﬁsgm

L4

Flx,y) eaginon (-7

v )
Qmauumﬁauuaﬂaiﬂﬂasﬂﬂ 1.5 sy 1.6
L]

F34835



sUh 1.5 (&) WARIAIMFIDENY (B) URAAY fourier spectrum %99

Y

gt S lulinng shift Wat (cOUAAY fourier spectrum

oo v ¢ o
YDINIUNNNNT shifh iﬂﬂﬂ’aﬂﬂquﬂﬂaﬁé‘ﬂi)dﬂ’l’\uﬂ
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FAST FOURIER TRANSFORM

Tanfialy n1Tudae discrete fourier transform wia DFT i
L) 4 L 3 . -
AMTEuNTE L 2a1aauTIINIn  Ldun1TA U DFT na¢§a§a N @16y 3z

v - . . -~ > - . v -
aaﬂun11ﬂﬂu1m?1u7ul?qﬁaunv N¥N a79 uazuﬂﬂ1u7nﬂﬁu7ul3cﬂﬂuﬂn

.y g & 8 < - 8 3 1"] N uJ
N{(N-1) Q79 3inula11a118197  Waz3mmivaTItun1T6a18mt andﬂﬁmﬂ

. v . - <
ATNITNNANTIAIUI DFT T INIai 59
..u3 . Udgd 4 .
FNGUIURBUTUNITRAIWIN DFT Mig31uL 5an31 fast fourier
AN\ ) )
transform W32 FFT 39n19UI=N1INA1TA 4% DFT 1§nﬂigmaﬂu7u13v
v ' : - G e X o
Fauidas Nlog, N tnaiiu F9astinlinnadauas DFT 1320u810 uasaziiv
- o ﬂ - g
dangaztiy real time AINWU
nnTutay FFT wieldiiu 2 flatndgq fa ¥ueaeanawniviaad (deci
R A . ‘I - g . .
mation in time %3a DIT) WAz Huaaanaunivni1ud (decimation in
- H ; §
frequency %38 DIF) @MFuTuadudazkdaviawItIuaaaAnaunIvLIad 19

4 °» «r b H [} :..’
LNg2989ny project MinIuu |

> -~ . . J e -
2.1 IuaauITaanauniIvLiIan (decimation in time w3a DIT)

«dHﬁ - ' e e
MUl uﬂqTQﬂuﬂﬂﬂquaqﬂﬂamm1m1u1ﬂl”ulqaq x(n) 1@ N 1ﬂﬂﬂﬂ

s & I e = » amank'y 4 004 4.-; 3
1ﬂu 2 aﬂmuﬁmmﬁmnuﬂﬂ N/2 aﬂlﬂﬁﬂu ﬁa Rﬁﬂﬂﬂ lazanaua Taanaﬂaug
. - ar » [ ' - [} 4 L ﬁ.uduz L
lﬂﬁ?ﬂﬂﬂﬂTlﬂﬂaﬂﬂUQHQWuﬁuﬁﬁNWLTHQﬂu nivastliuataue avuuIzla

X,(m) = X(2n) ; m = 0,1,.....,(N/2)~-1 (2.1-1)
X,(m) = X(2n + 1) s m=10,1,.....,(N/2)~-1

8 * [ - . » - N 4
a21n WN in1AYy expl-j2v/N]1 3zniinatsTaqua DFT 3adaay  x(n) N

817 N 1ﬂﬁﬂﬂﬁ7ﬂl;ﬂu1“ﬁ1;lﬁu

N—1 N~1

km ke
X(k) = £ X (W) — + E X (m) (W)

m= O me O



~e

N/7/7e2—1 N/7Eg2—21
= ¥ oX(em) (W)™ + £ Xezm+ly (W FTTHE (2.1-2)
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ST_ - 33d81@p7d8a1ur (STO w327 ST1)
- . .
SXM - ueyanIvua sign extension
-~y & o
T - F3F1@2T320717
< .
TC - umnmaaunﬁsﬂanqu (test control register)
TOS - jmaﬁamnaqaumﬂ (top of stack)
u 9
of oy P
Treg - F3d1a37H7A717
- t 34
TXM - umuanTnumdenagaagn1u
| 18 <
Usgn - ainluaatlassvnung
-
XF - uauandn vz a1 XF
ACCUMULATOR MEMORY REFERENCE INSTRUCTIONS
Mnemonic and Description Words 16-Bit Opcode
MSB LsSB
LABS Absolute valus of sccumulator P~} 1100 1110 0001 1011 °
ADD Add 10 accumuiator with shift 1 0000 SSSS | DDD DDDD
ADDC? Add 10 accumulator with catry 1 0100 0011 1 DOD DODD
ADDH  Add to tugh accumuiator _ 1 0100 1000 | DOD DDOD
ADDK¥ Add 1o accumulator short immediate 1 1100 1100 KKKK KXKK
ADDS = Add 1o low accumulator with sign- exlensnon 1 0100 1001 | DDD .DDDD
suppressed
ADDT!  Add to accumulator wuh shift specified 1 0100 1010 -t DDD DDDD
by T register
ADLKT  Add to accumutaior long immediate 2 .1101 SSSS 0000 0010
with shift # : .
AND ° AND with accumulator 1 0100 1110 1 DODD DDDD
ANDKT  AND immediate with accumulator with shift 2 1101 SSSS 0000 0100
CMPLT  Complement accumulator 1 1100 1110 0010 0111
LAC Load accumulator with shift - 1 0010- SSSS 1 DDD DODD
LACK  Load accumuiator short immediate Y 1100.1010 KKKX KKKK }
LACTT  Load accumulator with shift specified 1 0100 0010 | DDD DDDD
A by T register
LALKT  Load accumulator long immediate 2 1101 SSSS 0000 0001
with shift
NEGT Negate accumulator . 1 1100 1110 0010 0011
NORMT Normalize contents of accumulator 1 1100 1110 1010 0010
OR OR with accumulaior 1 0100 1101 |1 DDD DDDD
ORK? OR immediate with accumulator with shift 2 1101 SSSS 0000 0101 |,
ROLI Rotale accumulator left 1 1100 1110 0011 0100 i
ROR? Rotate accumulator right 1 1100 1110 0011 0101 ¢
SACH  Siore high accumulator with shift 1 0110 1XXX | DDD DDDD
SACL Store low accumulator with shift 1 0110 OXXX t.DDD DODDD
SBLK!  Suburact from accumutaior long immediats 2 1101 SSSS 0000 0011
with shift .
SFLY Shift accumulator left - 1 1100 1110 0001 1000
SFR? Shift accumulator right 1 1100 1110 0001 1001 |1
suB Subtract from accumulator with shift 1 0001 SSSS t{ DDD DODD
SUBB? - Ssubtract from accumuiator with borrow 1 0100 1111 1 DDD DDDD
SUBC  Conditiona! subtract 1 0100 0111 [ DDD DDOD
SUBH  Subirsct from high accumulator 1 0100 0100 | DDD DDDD
SUBK?  Ssubtract from accumulator shor immediate 1 1100 1101 KKKK KXKXK
SuUBS Subtract from low accumulator with 1 0100 0101 1 DDD DDOD
sign exiansionr supprassed
SUBTY  Subuact from accumuiator with shift specified 1 0100 0110 | DDD DDDD
. by T register
XOR Exclusive-OR with accumulator , 1 0100 1100 | DDD DDDD
XQORK?  Exclusive-OR immediate with accumulator 2 1101 SSSS 0000 0110
with shift’
ZAC Z2ero accumulator 1 1100 1010 0000 0000
ZALH Zero low accumutator and load high accumulator 1 0100 0000 | DDD DDDD
ZALR?  Zero fow accumulaior and load high accumutator 1 0111 1011 ( DDD DDDD
with rounding
ZALS Zero accumulator and load low acwmulnor T 0100 000Y 1 DDD DDDD
with sign exiension suppressed

TThese instruclions are specific 10 the TMS320C2x instruction sat.
TThese instrucuons are specific 10 the TMS320C25 instruction sel.

R1TIIN 3.3 BARNRITDS TMS320C25
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CONTROL INSTRUCTIONS

Mnemonic and Description Words 16-8Bit Opcode
MSB L1S8B
81Tt Test bnt 1 1007 8888 | DOD DODD
BITTT Test bit specified by T regisier 1 0101 03111 1 DDDO DDDD
CNFD!  Configure block as data memory 1 1100 1110 0000 0100
CNFPT  Configure block as program momory ) 1100 1110 0000 0101
DINT Disable interrupt 1 1700 1110 0000 00010
EINT Enablo interrupt 1 1100 13710 0000 0000
1DLET idie uniil interrupt 1 1100 1110 0001 11111
LST Load status regisier STO 1 0101 0000 1 DDD DDDD
LSTit Load siatus register ST1 1 0101 0001 | DDD DDDD
NOP No opetation 1 0101 0310y 0000 000C
POP Pop top of stack to low accumulator 1 1100 1110 0001 1101
3 POPDT  Pop iop of s1ack to data memory 1 0111 1010 | DDD DODDD
PSHDT  Push data memory value onto stack 1 0101 0100 1 ODD DODD
PUSH Push low accumulator onto stack 1 1100 1110 0001 1100
RC? Reset carry bit 1 1100 1110 0011 0000
RHM?  Reset hold mode 1 1100 1110 0011 1000
ROVM  Reset overfiow mode 1 1100 1110 0000 0010
RPTT Repeat instruction as specified by data memory ] .0100.10%1 1DDD DODD
value B
RPTKY  Repeat instruction as specified by immediate 1 1100 1011 KKKK KKKK
value
RSXMT Reset sign-extension mode 1 1100 1110 0000 0110
RTC3 Reset 1est/control flag 1 1100 1110 0011 0010
sci Set carry bit 1 1100 1110 0011 0001
SHM?  Set hold mode 1 1100 1110 0011 10013
SOVM- . Se1 overflow mode 1 1100 1110 0000,0011
SST Stiore siatus regisier STO 1 0111 1000 | DDD DDDD
SST1T  Store status register ST1 1 0111 1001 10DD DDDD
SSXMT  Seisign-exiension mode 1 1100 1110 0000 0111
sTC3 Set 1est/control flag I 1100 1110 0011 0011
]
e
Mnemonic and Description Words 16-Bit-Opcode
MSB LSB
BLKDT Block move from data memory 1o daia memory 2 1111 1101 |1 DDD DDDD
BLKPY Block move from program memory 1o ciata 2 1111 1100 | ODD DDDD
msmory
DMOV  Data move in data memory 1 0101 0110 1 DDD DDDD }
FORTT  Format serial port regisiers 1 1100 1110 0000 111K
IN Input data from-port 1 1000 AAAA | DDD DDDOD
ouT Output data to port 1 1110 AAAA | DDD DDDO
RFS5M?!  Reset serial port frame synchronization mode 1 1100. 1110 0011 0110
RTXMT Reset serial port tansmit mode 1 1700 1110 0010 0000
RXFT Reset axternal flag X 1 17100 1110 0000 1100
SFSM2  Set seria! pont frame synchronization mode 1 1100 1110 0011 0111
STXMT  Set serial port transmit mode 1 1100 1110 0010 0001
SXFT Set external flag 1 1100 1110 0000 1101
“TBCR  Table read -1 0101 1000 | DDO DDOD
TBLW  Table write 1 0101 1001 { DDD DDDD
TThese instructions are specific 10 the TMS320C2x instruction set.
TThese inswructions are specific 10 the TMS320C25 instruction sat.
ﬂl L] ...I 1
AITIIN 3.3 WOAANAIVOY TMS320C25 (D)
L}




"BRANCH/CALL INSTRUCTIONS

Mnemonic and Description Words 16-Bit Opcode
MSB LS8
B Branch unconditionally 2 1111 1111 1DDD DDDO
BACCY  Branch 1o address specifiod by accumulator 1 1100 1110 0010 0101
BANZ Branch on auxiliery regisier not zero 2 1111 1011 1DDD DDDD
BBNZ? Branchf TC b # 0 2 1111 1001 10DD DDDD
8821 Branch f TC bit = 0 2 111% 1000 1DDD DOLDD
BC: Branch on carry 2 0101 1110 100D DDDD
BGEZ Branch if accumuletor 2 0 2 1111 0100 1DDD DDOOD
BGZ Branch if accumulator > 0 2 1111 0001 100D DDDD
BIOZ Branch on I/0 status = 0 2 1111 1010 1DDD ODOD
BLEZ Branch if accumulator < € 2 1111 0010 1DDD DODOD
BLZ Branch if accumulator < 0 2 1111 0011 1DDD DDDO
BNC? Branch on no carry 2 0101 1111 1DDD DDOD
| BNVT Branch if no overfiow 2 1111 0111 1 DDD DDDD
BNZ Branch if accumulator ¢ 0 2 1111 0101 1DDD DODDD
BV' Branch on overfiow 2 -1111 0000 1DDD DDOD
BZ Branch if accumutator = 0 2 1111 0110 1DDD DDOD
CALA Call subroutine indirect 1 1100 1110,0010 0100
CALL Call subroutine 2 1111 1110 10DD DDOD
RET Return from subroutine 1 1100 1110 0010 0110
TRAP?  Sofiware interrupt b 1100 1110 0001 1110
AUXILIARY REGISTERS AND DATA PAGE POINTER INSTRUCTIONS
Mnemonic and Description Words 16-Blit Opcode
MsS8B. Lss
ADRK?  Add 10 auxiliary register short immediate 1 0111 1110 KXKXX KKKK
CMPRT Compare auxiliary register with auliary 1 1100 1110 0101 -00KK
register ARO
LAR Load auxiliary regisier 1 0011 .0RRR | DDD: DDDD
LARK Load auxiliary register shon immediate 1 1100 ORRA KKKK KXKK
LARP Load auxiliary regisier.pointer 1 0101 0101 1000 "1RARR
LDP Load data memobry page pointer 1 0101 0010 1 DOD DDDD
LDPK Load data memory page pointer immediate 1 1100 100K XKKKK KKKK
LRLK?  Load suxiliary regisier long immediate 2 1101 ORRR 0000 0000
.MAR Modify auxiliary register 1 0107 0101 | DOD DDOD
SAR Store-auxiliary register 1 0111 ORRR | DDD 'DDDD
SBRK?  Subtract from suxiliary register short immediate 1 0111 1111 KKKK KKKK
T REGISTER, P REGISTER, AND MULTIPLY INSTRUCTIONS
Mnemonic and Description Words 16-Bit Opcode
' MSB ’ LSB
APAC  Add P register 10 accumulator 1 1100 1110 0001 0101
LPHT Load high P register 1 0101 0011 | DDD DDDD
LT Load T register 1 0011 1100 | DDD DODD
LTA Load T register and accumulate previous product 1 0011 1101 | DDD DDOD
LTD Load T register, accumulate previous product 1 0011 1111 | ODD DODD
and move data
LTPY Load T register and siore P register in 1 0011 1110 | DDD DDDD
accumulator .
LTS? Load T register and subtract previous 1 0101 1011 | DDD DDDD
product -
MAC? Multiply and accumulate 2 0101 1101 1.DDD DDOD
MACD?!  Muluply and accumulate with data move 2 0101 1100 | DDD DDDD
MPY Muluply (with T register, store product in 1 0011 1000 't DDO DDDD
P register) - .
MPYAl Multiply and accumulate previous product 1 0011 1010 { DDD DDDD
MPYX  Muluply immediate 1 101K KKKK KKKK KKKK
MPYS? Muluply and subtract previous product 1 0011 1031 | DDD DDDD
MPYU?!  Muluply unsigned 1 1100 111y | DDD DDDD
PAC Load accumulator with P register 1 1100 1110 0001 €100
SPAC Subtract P regisier trom accumulator 1 1100 1110 0001 0110
SPHI Siore high P register 1 G111 1101 1 DDD ODOD
SPL3 Store low P register 1 0111 1100 1 DDD DDOD
SPm? Set P regisier output shift mode 1 1100 1110 0000 10KK
.SQRAT Square and accumulate 1 0011 1001 1 DDD DDDD
SQRS? Square ant subtract previous product 1 0101 1010 ) DDD DDDD
TThese instructions are specific to the TMS320C2x instruction set.
IThese insuuctions ate specific 10 the TMS320C25 insituction set.
o o v \
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ANT3ANTT mep Memory 1% Card
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SUARN RAM 7§ Access’ Time foganninl#lifioenis Wait State lumns
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TMS Swetm 1/0 1See 16 wasmnntu faufudunon 15 luans decode
éﬁu?ﬂﬁqumﬁa§wo§uﬁ 51%tﬁa1ﬂﬂauqiﬁu7easa%qoﬁqum%utﬂa§¥wﬁquzﬂ
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uaaﬂ151u3ﬂudu§ 2 FeuTEnaudae RAM iuau 8 &a1usd MTsC2568
dha@dn RAM 1u1a 32k*8 bit Teiiu RAM riawWidsfiNi1a1Tun171LE15ean
t#aaﬂﬂnwuéeaﬂnYuddunaeoea1'CPU fadaeliaea1d¥1e Wait State #n
2¥ RAM TR19871E1F9un

ansuen1Iaa RAM 11 address Wazmq “WE/RD 3Iz@ailuiuvue aiu
data bus aruivliu 2 @9%  waIuM U3-UE Izaaiy data bus D8-D15
2% ifiy data byte uu dauunla1y UT-UL0 Iz@adiy data bus DO-D7 ¥
tfiy data byte anv  @m¥upa ~CS mavudavdlszusniu T iduwa’tnds
A1TRARETENINe RAM Ay PC T9uiietiuuusd 4 wuvd Tesudasuuvadeuia
1ﬁu1nﬁ§uas1uﬁ35n N9 RAM- URRT®IGANN ~CS waniu

2937 an1Tdgyaa ~CS ﬂsa§1u3u1q11uéuﬁ 4 3 IC TALS157 2 @9
ﬁﬂnﬁﬁﬂdanﬁtﬁanﬁmmﬁmaﬂn PC  uax TMS 11n3ﬂ10a1astﬁuiﬁﬁmmﬂmajn
PC aziiaaafiu 8 13u TusmsNiann THS ssiiias 4 ¥y TGa%Euqnnaﬂ IC
T4LS157 N14a1u TMSi.asinﬂsdanﬁﬁuqntﬁuﬁ fi19nT0 TMS @e@a RAM
Jupaiv RAM 2 Hawiaufiu dAm TunuastufnateineunTanfin daun1e PC
A1TuaATY  tufisuuastunatsasuen

dune select RAM nay TMS u137n IC T4LS139 2 18 (IC 1 &
# decoder 2-4 88 2 fa) 11n17 decode AYIWIIM TMS Taayawsn
#m¥u decode Laan Data Memory %c?ﬁﬁmwnm ~DS, A15 “STRB 72uiiu
5ﬂqanﬁﬂﬁﬂnfu decode \38R Program Memory Tffnmim ~PS, A15
~STRB Taz A15 1¥dm¥u decode address aauuufudauane “STRB i
dografiuaaivi e duntTReaafiumingaanudn dm¥y ~DS  war ~ps iilu
dografiueatiida cPU Aassfiumiaaniiniidau  Data uar Program @Ay
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Memory ®7UaTNUAE Program Memory a73uUU @INANAU

daun1edau  PC dunm select fiv 8 1Hu 163101937 gate T
av3sudud 4 Feusenaudae OR gate 8 #a utetiu 2 ¥a qanﬁeazﬁﬁugn

S e -~ v w - £ 1
“uiﬂﬂﬂﬂﬁq A0 13% PC ﬁﬁh?ﬂﬁﬂﬂcammﬁmﬁﬂﬂTUGGGB RAM d?uiﬂnaﬁﬂ
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gWuﬁ§> SnyaduumavAonUsRY L VSBHL 910 PC Vo Sonfanafyl iy
Audr Fanna ~seaL feefiavneluafonuuy AT Hudrufivensannuuy
XT 9y sctive niEfmoIn1Tldemuny 16bit (nntuRDsRDsTRRNINADIN
“on douldfuen ~MEMCS16 neulutalgiAausng  199nNT91u/ L 3BUNINE
qdwuiﬂv?awaém TﬂﬂﬁqumiasuaﬂﬁﬂLﬁaﬁnﬁséﬁuv%aL%ﬂuﬂaganwq date
bus lufuu D8-D15) équ%ugn%nﬂwwﬁeuao gate UAALAL IvRanL  IC
7415138 Famwinh decode |Honuued Tnedunmi Fonuusd  BKEN , BK
' SELO uau 1 37197 Control port taﬂﬂWﬂﬂae 74L5138 quitﬁﬂv 4
cAuinniufodl 4 uued umasmwaunann gate 2 f7 AORaf decode lud
agonaua31unuuaﬂm1 LuTAEAYIL OR gate Lhawfaay i Bonuwonfl (Low)
ﬂwoq fiu Ao “YBKOL-~BK3L @1#3u Blenk0-3 Byte Wy ~BKOH-~BK3H

#7175y Blank0-23 High Byte

2939 PC Decode

druiavs Sudrnfitenany Pc TnenseBo in1s decode memory uav
port 19y PC %vvca7uaﬂ01u§ﬂ10ﬂ7uduﬁ 5 aﬂﬂzﬂdoaf decode port
1ﬂun IC 7415688 uav 74LS138 1y 7415688 a¥n1nsiuTsuifisun
address A3-AS fUAMRI14R Dip  Switch amLvotWOIATlE  9vndu
tawﬂgnvaq 7aLs688 avliidn 7415138 1o decode Foufy AO-AZ Bn
afold Sudannm  select mort ludFamnfwusiiSonlifuodn zoom My
301H Tnzwoim 300H Lflu Control port &UNAWAIN Select port 37N
© 74LS138 17UTNILAD1417937 Latch IC 7415273 \#io  Latch iagaaﬁn
po-D8 qﬁtﬁuammﬁmﬂdnﬂudcasaquaunaWﬂ $u1 CLR yD4 74LS273 huav
pofiuf n Reset DRV (ol %umeT Reset PC A3y Reset §i7 7415273
fiap 10 INdyyan VBKEN Hu 0 dudor JuanaeRlnfidaulnfnsoty RAM uu
;17ﬂ1ﬂ warduunn Reset T™s 1w 0 fas wienanalAan LHun1s Reset
nsa tudasudentiu PC

\ N9 decode WWIBAIININRL LTV IMOAUATAINEY 4 LRU AD A16-A19
twswsaﬁtﬁunﬂs decode yEpRuD MIrEAI NI RAE 1 F Lrin i Tﬂﬂi% 1C

Comparator 4 bit 74LS85 Lﬁunvlﬂsﬂutnﬂunu Dip Switch n set @n
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vagu%aﬂ%500ﬂ171{ 5q@1mxaﬁﬁgﬂaqn 74L585 AvADIEINUI9RT  gate
TR IR/ L THUNUIBAIINAY (VMEMR & ~MEMW) 847 91 Tudnna ~Pe
cs. Youl#fuasasdunoly dmfunonfl RaM

- 3N2 995U fefidunusIn  PC NANARSN 2 LAu Ao AEN uay
~MEM CS16  dgQm  AEN udagrafivendens@ifinTin  DHa F9aefos
disable wotasunt Lt fen Iiwun d93ulun995 decode port 3eMpeNnNg
decods R AEN 19828 ddudagm  VMEM  CS16 tﬂuﬁuﬁﬂﬂao pc 14
uwauanqw PC H1N1591%/1 TUNUIBAINNIIULY 16 bit %eﬁwWﬂﬁﬁqqﬂmﬁ
ﬂauqv AavlsfinnTde dete @pANUL  deta bus D8-D15 AuyNGk “VSBHL
quaﬂnﬂﬂaa fosridunastieanuuy 8 bit  maneTINRN SedpelinnTiou
ﬁmmwmiqﬁﬁaﬂTﬂﬂﬁmmﬁmﬁauﬁaeﬂauqﬁ PC TuidaLdaﬁuiﬂﬂaeTﬁLﬁanw7éﬁu
/1 lgutoNa Fowseanfinn address oniapaas bus maaﬁnuuqunaeunﬁs
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INCL
INCL
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ARB:
ART:

XOR:
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X1R<
X1I:
X2R:
X21:
X3R:
X3I:
X4R:
X4I:
X5R:
X51:
X6BR:
X6I:
X7R:
XTIz
X8R:
X8T:
X9R:
X9I:
X10R:

"INT8"

2
"7ST.NOT"
"1-6ST.NOT"
EQU O
EQU 1
EQU 2
EQU 3
EQU 4
EQU 5
EQU 6
EQU T
EQU 00
EQU 01
EQU 02
EQU 03
EQU 04
EQU 05
EQU 06
EQU 07
EQU 08
EQU 09
EQU 10
EQU 11
EQU 12
EQU 13
EQU 14
EQU 15
EQU 16
EQU 17
EQU 18
EQU 18

EQU 20

-e s . - e - -

.

MAIN.NOT
CPU table
hex output format
2 byte word length for
tms320 dsp family
procedure FZERO FBTRFL
FPIBY4 FPIBY2 FPI3BY4
procedure COMBO ZERO
PIBY4 PIBYZ BTRFL



X10I:
X11R:
X111:
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X121:
X13R:
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X141:
X15R:
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X16I:
X17R:
X171
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X18I:
X19R:
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X20R:
X201:
X21R:
X211I:
X22R:
X221I:
X23R:
X23I:
X24R:
X241z
X25R:
X251:
X26R:
X261:
X27R:
XZ}I:
X28R:
X281:
X29R:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
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EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56 .

57
58

MAIN.NOT



X291:
X30R:
X30I:
X31R:
X311:
X32R:
X321I:
X33R:
X33I:
X34R:
X341:
_XQSR:
X351z
X36R:
X361z
X3TR:
X371:
X38R:
X381:

X39R:

X391:
X40R:
X401:
X41R:
X411:
X42R:
X421
X43R:
X431:
X44R:
X441
X45R:
X451
X46R:
X461:
XA4TR:
X471
X48R:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

59
60
61
62
63
64
65
66
87
68
69
70
71
T2
73
74
75
76
77
78

79

B0
81
82
83
84
85
86
87
88
89
90
91
92
93

94

95
96

MAIN.NOT



X481
X49R:
X491:
X50R:
X501:
X51R:
X511
X52R:
X521:
X53R:
X531:
X54R:
X541:
X55R:
X551:
X56R:
X561
X57R:
X571
X58R:
X581:
-X59R:
X581:
X60R:
X601:
X61R:
X61I:
X62R:
X821:
X63R:
X63I:
W:e
WVALUE:

COB51:
cos2:
C0S3:
COoS4:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU

97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118 °
119
120
121
122
123
124
125
126
127
0b50h
5A82H

Ofebh
0fboh
0f 4fh
OecTh

MAIN.NOT



CO0S5:

Ccos6:

COST7:

C0S5S8:

C0S9:

C0S10:
CcoSs11:
CcoS12:
C0S13*
COS14
COS15:
C0S16:
" cos17:
c0S18:
CO0S19:
C0S20:
cos21:
cos22:
coS23:
C0S24:
C0Ss25:
cosze:
cos27:
coS28:
C0S29:
C0S30:
COS31:

SIN1:
SIN2:
SIN3:
SIN4:
SINS5:
SING:
SINT:
SINS8:
SIN9:
SIN1O:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

Oelch
0d4dh
Oc5eh
0b50h
0a26h
08e3h
078ah
061fh

O4asdh .

031eh

0191h

0000h
-0181h
-031eh
-04a4h
-061fh
-078ah
-08e3h
-0a26h
-0b50h
-0cSeh
-0d4dh
-0elch
-0ecT7h
-0f4fh
-0fboh
-0febh

0181h
031ieh
O4a4h
061fh
078ah
08e3hb
0a26h
0b50h
OcSeh
0d4dh

MAIN.NOT



SIN11:
SIN12:
SIN13:
SIN14:
SIN15:
SIN1S8:
SIN1T:
SIN18:
SIN19:
SIN20:
SIN21:
. SIN22:
SINZ23:
SIN24:
SIN25:
SINZ26:
SIN27:
SIN28:
SIN29:’
SIN30:
SIN31:

COSI1:
cosI1z:
COSI3:
COSI4:
COSI5:
CoSI6:
COSIT:
CcoSI8:
COSI9:
COSI10:
COSI11:
CcosI1z:
COSI13:
COSI14:
COSIis5:
COSI1ie:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

Oeich
OecT7h
ofafh
0fboOh
0febh
offfh
0febh
0fbOh

of4fh’

OecT7h
Oelch
0d4dh
Oc5eh
0b50h
0azéh
08e3h
078ah
061fh
04a4h

‘031eh
0191h

0ffah.

0febh
0fd3h
0fboh
0f85h
of4fh
0f10h
OecTh
0eT76h
Oelch
0dbsh
0d4dh
0cdsh
Ocb5eh
Obdah
0b50h

MAIN.NOT
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COSI1T:
COSI18:
COSI19:
COSI20:
cosI2i:
cosIiz2:
COSIZ23:
COSI24:
COSI25:
COSIZ26:
COSIZ2T:
Cc0SI28:
COSIZ29:
COSI30:
COSI31:
cosI32:
COSI33:
COSI34:
COSI35:
COSI36:
COSI3T:
COSI38:
COSI39:
COSIA40:
COSI41l:
coSI42:
COSI43:
COSI44:
COSIA45:
COSI46:
COSIAT:
COS148:
COSIA49:
COSI50:
COSIS1:
COSI52:
COSI53:
COSI54:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

Oabeh
0a26h
0987h

08e3h

0839h
078ah
06d7h
061fh

0563h

O4a4h

03e2h

031eh

0258h

0191h

00c8h

0000h
~00c8h
-0191h
~-0258h
-031eh
-03e2h
-04a4h
-0563h
-061fh
-06dT7Th
-078ah
-083%h
-08e3h
-0887h
-0a26h
-0abeh
-0b50h
~0bdah
-0c5eh
-0cd9h
-0d4dh
-0dbgh
~0eich
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COSI55:
C0S1586:
COSIST:
COSI58:
COSIS9:
C0SIB0:
COSIel:
CoSie2:
c0osIe3:

SINI1=:
SINIZ2:
SINI3:
SINI4:
SINIS:
SINIG:
SINIT7:
SINIS8:
SINIO:
SINI1O:
SINI11:
SINI12:

SINI13:

SINI14:
SINI15:
SINI16:
SINI17:
SINI18: -
SINI19:
SINI20:
SINIZ21:
SINI22:
SINI23:
SINI24:
SINI2S5:
SINI26:
SINI27:
SINIZ28:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

. EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

-0e76h
-0ecTh
-0f10h
-0f4fh
-0f85h
-0fbOh
~-0fd3h
-0febh

—-0ffah .

00c8h
0191h
0258h
031eh
03e2h
O4a4h
0563h
061fh
06d7h
- 078ah
0838h
08e3h
098Th
0a26h
Oabeh
Ob50h
Obdah
Oc5eh
0cdsh
0d4adh
0dbo9h
Oeich
Oe76h
Oec7h
0f10h
ofafh
0f85h
0fboh
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-e

SINIZ29:
SINI30:
SINI31:
SINI32:
SINI33:
SINI34:
SINI3S:
SINI38:
SINI3T:
SINI38:
SINI39:
SINI4O0:
SINI41:
SINI4Z:
SINIA3:
SINI44:
SINIA4S:
SINI46:
SINIAT:
SINI48:
SINIAS:
SINI5O:
SINIS1:
SINI5Z2:
SINI53z
SINI54:
SINIS5SS:
SINIS56:
SINIST:
SINISS8:
SINI59:
SINIBO:
SINI61:
SINI62:
SINI63:

SH_DP:
SH_DP1:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

_EQU

EQU

EQU
EQU

0fd3h
0f ebh
offah
OFFFh
offah
0febh
0fd3h
0fboh

0f85h

0f4fh
0f10h
OecTh
OeT76h
Oelch
0dbsh
0d4adh
Ocdgh
OcS5eh
Obdah

obsohA

Oabeh
0a26h
0987h
08e3hb
08338h
078ah
0647h
061fh
0563h
04ash
03e2h
031eh
0258h
0191h
00c8h

68H
69H

MAIN.NOT



MAIN.NOT

H start progran
ORG O

sINITIALIZE FFT PROCESSING
FFT: SPM O

SSXM

ROVM

LRLK ARZ,401H
LRLK AR4,8191
SHIFT_1: LARP AR2

LT *
MPYK -1
SPL ¥+
ADRK 1
LARP AR4

BANZ SHIFT_1,%-
sBIT-REVERSE 1

LARK ARO,128
LRLK AR1,8000H
LRLK AR2,400H
LARK AR4,127

BITY1:

LARK AR3Z, 127
BITX1:

LARP AR2Z

LAC *+,0,AR1
SACL *BRO+,0,AR3
BANZ BITX1, %~

LARP AR1
ADRK 255
LARP AR4

BANZ BITY1, %-



MAIN.NOT

sSTART 128 POINT FFT
LARK AR3,255
LRLK ARZ,256
LOOP64_0: LARK AR1,68H

LARP AR1
SAR ARZ, *
LDP ¥ -

LARK AR1,68H
LARP AR1

LAR ARZ2,%,AR2
ADRK 1

LARP AR3

BANZ LOOP64_0, %~

LRLK ARZ, 256
LARK AR1,SH_DP
LARP 1

SAR ARZ, ¥+
LRLK ARZ,257
SAR ARZ, %

LARK ARS3,127

LRLK ARZ, 256
Loorizsel:

LARK AR1,68H

LARP ARI1

SAR ARZ, ¥

LDP *+

LARP AR2

ADRK 1

LARP AR1

SAR AR2, %



MAIN.NOT

LARK AR1,68H

LARP AR1

LAR AR2Z2, %, AR2Z
ADRK 2

LARP AR3

BANZ LOOP1281, %+

LRLK ARZ,8002H
LR1K AR4,8191

SHIFT_21:
LARP AR2
LT - *
MPYK -1
SPL *+
ADRK 3
LARP AR4

BANZ SHIFT_21,%-

LRLK ARZ2,8003H
LRLK AR4,8181

SHIFT_22: \
LARP AR2
LT *
MPYK -1
SPL *+
ADRK 3
LARP AR4

BANZ SHIFT_22, %-

sBIT-REVERSE2
LRLK AR1,400H
LRLK ARZ2,8000H



LRLK
reyli_1:
LARP
ZALH
ADRK
LARP
SACH
BANZ

LARK
‘LRLK
LRLK
LARK
BITY2_ 1:
LARK
BITX2_.1:
LARP
LAC
SACL
"BANZ
LARP
ADRK
LARP
BANZ

LRLK
LRLK
LRLK

reyl_2:
LARP
ZALH
ADRK
LARP
SACH

" BANZ

LARK
LRLK

AR4,16383

AR2

¥+

1

AR1
*¥+,0,ar4
reyl_1, %-

ARC, 128
AR1,8000H
ARZ, 400H
AR4, 127

AR3,127

AR2
*+,0,AR1

%BRO+,0, AR3
BITX2_1,%-

AR1
255
AR4
BITY2_1,%-

AR1, 400H
ARZ,8001H
AR4, 16383

AR2
*+

1

AR1
%+,0,AR4
reyl_2, %~

ARO, 128
AR1,8001H

MAIN.NOT



MAIN.NOT
LRLK ARZ,400H
LARK AR4,127
BITYZ2_2: LARK AR3, 127
BITX2.2: LARP ARZ2
LAC *+,0, AR1
SACL *BRO+,0,AR3
BANZ BITX2_2,%-

LARP AR1
ADRK 255
ADRK 2

LARP AR4

BANZ BITY2_2, %-

128 POINT FFT
LARK ~AR3, 255
LRLK AR2, 256
LOOP64_1: LARK AR1,68H
'LARP AR1

- SAR ARZ, ¥
LDP %
INCL "1-8TH.NOT" 564FFT 1 TIME

LARK AR1,68H

LARP AR1

LAR ARZ, %, AR2Z
ADRK 1

LARP AR3

BANZ LOOP64_1, %~

LRLK AR2, 256
LARK AR1,SH_DP
LARP 1
SAR  AR2, %+

" LRLK AR2, 257
SAR  AR2, %

LARK AR3,12T7



MAIN.NOT
LRLK ARZ,256
LooP1282: LARK AR1,68H

LARP AR1

SAR ARZ, %

LDP *+

LARP ARZ °
ADRK 1

LARP AR1

SAR arz2, ¥

—— — s . o e . G G G o e o e e G St Sy it i Sy (el G D G = CED W SR S

LARK AR1,68H

LARP ARl

LAR ARZ, ¥,AR2
ADRK 2

%ARP AR3

. BANZ LOOP1282, %-

- e o T e A G - G S G > Gt S0 G S S et fn e Gain e G Ao
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7ST.NOT

SH_DP : EQU 68H
SH_DP1: EQU 68H

"FZERO: MACRO PR,PI,QR,QI
s CALCULATE Re[P+Ql AND RelP-Q]
LRLK  AR1,SH_DP
LARP ARl
LDP %
LAC PR, 15
LRLK  AR1,SH_DP1
LARP  AR1
LDP *

ADD QR, 15
LRLK AR1,SH_DP
LARP AR1

LDP %

SACH PR, 1
LRLK AR1,SH_DP1

LARP AR1
LDP %
SUBH QR

SACH QR, 1
s CALCULATE In[P+Ql AND ImLP-Q]
LRLK AR1,SH_DP
LARP AR1
LDP %

LAC PI, 15

LRLK AR1,S5H_DP1
LARP AR1

LDP



7ST.NOT
ADD QI, 15
LRLK AR1,SH_DP
LARP AR1
LDP %

SACH PI,1
LRLK AR1,SH_DP

IARP AR
LDP %

~ suBH QI
SACH QI,1
ENDM

FPIBY4: MACRO PR,PI,QR,QI,VW
LRLK AR1,SH_DP1

LARP. ARI

LDP %

LAC QI ;ACC = QI

SUB QR 3ACC = QI-QR
SACL QI

LAC QI, 14

SACH QI,1 3QI=1/2(QI-QR)
ADD QR, 15 ;ACC=QI+QR
SACH QR,1 3QR=1/2(QI+QR)
TRLK~ ARI,SH_DP

LARP  AR1

LDP %

LAC PR, 11
LRLK AR1,SH_DP1
LARP AR1

LDP %



LT
MPYK
APAC
LRLK
LARP
LDP %

SACH
SPAC
SPAC
LRLK
LARP
LDP %

SACH
LRLK
LARP
LDP *

LAC
LRLK
LARP
LDP %

LT
MPYK
APAC
LRLK
LARP
LDP %

QR

AR1,SH_DP
AR1

PR,5

AR1,SH_DP1
AR1

QR, 5
AR1,SH_DP
AR1

PI,11
AR1,SH_DP1
AR1

QI

AR1,SH_DP
AR1

7ST.NOT



7ST.NOT
; CALCULATE Im[P+jQl AND ImCP-jQJ
LRLK AR1,SH_DP
LARP AR1
LDP *

LAC PR, 15

LRLK AR1,SH_DP1
LARP AR1

LDP %

ADD QI, 15
LRLK AR1,SH_DP
LARP AR1

LDP %

SACH  PR,1
LRLK  AR1,SH_DP1

LARP ARl

LDP %

SUBH QI

LT QR ; T REGISTER = QR
MPYK 1 ; P REGISTER = QR
SPL QI 5 QR -> QI

SACH QR, 1
ENDM
FPI3BY4: MACRO PR,PI,QR,QI,W
LRLK AR1,SH_DP1
LARP AR1
LDP *%



L

LAC
SUB
SACH
ADD
SACH
LRLK
LARP
LDP *

LAC
LRLK
LARP

LDP *

LT

MPYK
APAC
LRLK
LARP

LDP *

SACH
SPAC
SPAC
LRLK
LARP
LDP *

LT
MPYK
SACH
LRLK
LARP
LDP %

QI, 14

QR, 14
eI, 1

QR, 15
QR, 1
AR1,SH_DP
AR1

PR, 11
AR1,SH_DP1
AR1

QI

AR1,SH_DP
AR1

PR, 5

AR1,SH_DP1
AR1

QR

W

QR,5
AR1,SH_DP
AR1

7ST.NOT



7ST.NOT
LAC QI, 15
SACH QI
s CALCULATE RE(P+JQ) & RE(P-JQ) STORE RESULT INPR & QR
LRLK  AR1,SH_DP
LARP ARl
LDP %

LAC PR, 14
LRLK AR1,SH_DP1
LARP AR1

LDP %

ADD QR, 15
LRLK AR1,SH_DP
LARP AR1

LDP %

SACH PR, 2
LRLK AR1,SH_DP1

LARP AR1
LDP *
SUBH QR

SACH QR, 2
$ CALCULATE IM(P+JQ) & IM(P-JQ) STORE RESULT IN PI & QI
LRLK AR1,SH_DP
LARP AR1
LDP %

LAC  PI,14
LRLK  AR1,SH_DP1
LARP  AR1

LDP #



ADD
LRLK
LARP
LDP

SACH
LRLK
LARP
LDP

SUBH
SACH
ENDM

QIl, 15
AR1,SH_DP
AR1

PI,2
AR1,SH_DP1
AR1

QI
QIl,2

7ST.NOT



SACH
ADDH
SACH

LAC
ADD
SACH
SUBH
SACH

--LAC
ADD
SACH
SUBH
SACH
ENDM

ZERO:

LAC
ADD
SACH
SUBH
SACH

LAC
ADD
SACH
SUBH
SACH
ENDM

PIBY4:
LAC
SUB

12 skkk I2 = 1/4C0(I1-12) - (R3-R4)1]
14 ; ACC = 1/4C0(I1-I2) + (R3-R4)1]
14 s¥kk 14 = 1/40(I1-I2) + (R3-R4)1]
R1,15 ;3 ACC = 1/4 (R1+R2)
R3,15 ; ACC = 1/4C(R1+4R2) + (R3+R4)1]
R1 sk%k R1 = 1/4[(R1+R2) + (R3+R4)1]
R3 ; ACC = 1/4C(R1+R2) - (R3+R4)1]
R3 ;k¥k% R3 = 1/4C(R1+4R2) - (R3+R4)1]
11,15 ; ACC = 1/4 (I1412)
13,15 $ ACC = 1/AC(I1+I2) + (I3+I4)1
I1 skkk I1 = 1/40(11+I2) + (I3+414)3
13 3 ACC = 1/4C(I11+12) — (I3+41I4)]
13 skkk I3 = 1/40(I114I2) - (I3+1I4)1
'MACRO PR,PI,QR,QI
PR, 15 ;3 ACC = 1/2 (PR)
QR, 15 3 ACC = 1/2 (PR+QR)
PR s¥%% PR = 1/2 (PR+QR) *%*
QR ; ACC = 1/2 (PR-QR)
QR s¥%% QR = 1/2 (PR-QR) ***
PI, 15 ;5 ACC = 1/2 (PI)
QI, 15 3 ACC = 1/2 (PI+QI)
PI skkk PI = 1/2 (PI+QI) *¥%
Ql ;5 ACC = 1/2 (PI-QI)
QI sdkk QI = 1/2 (PI-QI) %%
MACRO PR,PIL,QR,QI,W
QI 3 ACC = QI
QR 5 ACC = QI - QR

1-6ST.NOT
e 3

ke
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SACL
LAC
SACH
ADD
SACH
LAC

LT
MPYK
APAC
SACH
SPAC
SPAC
SACH
LAC
LT
MPYK
APAC
SACH

© SPAC
SPAC
SACH

"ENDM

** PIBY2:

LAC
SUB
SACH
ADDH
SACH

LAC
ADD
SACH
SUBH
LT

QI
QI, 14
QI,1
QR, 15
QR, 1
PR, 11

QR

PR, 4

QR, 4
PI,11
QI

P1,4

QI,%4

MACRO PR,PI,QR,QI

PI, 15
QR, 15
PI
QR
QR

.PR, 15

QI, 15
PR
QI
QR

v -e -

we

QI
ACC
QI
ACC
QR
ACC

REG
REG
ACC
PR

LB < B |

QI - QR

174 (QI-QR)
1/2 (QI-QR)
174 (QI+QR)
172 (QI+QR)
1/32(PR)

= QR

= REG T % W
REG P

1/2CPR + (QI+QR)*W]

1-6ST.NOT



MPYK
SPL

SACH
ENDM

PI3BY4:

LAC
SUB
SACH

__ADD
SACH
LAC
LT
MPYK

APAC
SACH
SPAC
SPAC
LT -

MPYK
SACH
LAC

SPAC
SACH
APAC
APAC
SACH
ENDM

1
QI
QR

1/2 (PR-QI)

MACRO PR,PI,QR,QI,W

Ql, 14
QR, 14
QI,1

QR, 15
QR, 1

PR, 11
QI

W

PR, 4

.QR
W

QR, 4
PI, 11

PI,4

Ql,4

“se

PR

QR

PI

QI

172

1/72

172

172

BTRFL: MACRO PR,PI,QR,QI,WR,VWI

LT
MPYK
ZAC
LTA

QI
WI

QR

CLPR

[PR

LPI

CPI

(QI-QR)*W1

(QI-QR)*W1

(QI+QR) *W]

(QI+QR) *W1

1-6ST.NOT



¥
=

MPYK
APAC
SACH
LAC

SACH

MPYK
ZAC
LTS
MPYK
APAC

__SACH
LAC
SACH

LAC

SACH
SUBH
SACH

LacC
ADD
SACH
SUBH
SACH
ENDM

WR

QR, 4
QR, 15
QR

wI

Ql
WR

QI,4
QI, 15
Ql

PR, 14
QR, 15
PR, 1
QR
QR, 1

PI, 14
QI, 15
PI,1
QI
Ql,1

e

-e

-e

PR

QR

PI

QI

1/2CPR+ (QR¥WR+QIAWI) ]

1/2CPR- (QR¥WR+QI%WI) ]

1/2LPI+(QI*WR-QR¥WR) ]

1/2CPI-(QI%¥WR-QR¥WI) ]

1-6ST.NOT



1-6TH.NOT

$1ST & 2ND STAGES COMBINED WITH DIVIDE-BY-4 INTERSTAGE SCALING

COMBO
COMBO
COMBO
COMBO
COMBO
COMBO
COMBO
COMBO
COMBO
COMBO

.. COMBO
COMBO
COMBO
COMBO
COMBO
COMBO

XOR,X0I,X1R,X1I,X2R,X2I,X3R,X3I
X4R,X41,X5R,X5I,X6R,X6I,X7R,X7I
X8R,X8I,X9R,X9I,X10R,X10I,X11R,X111
X12R,X12I,X13R,X13I,X14R,X14I,X15R,X151
X16R,X16I,X17R,X171,X18R,X18I,X19R,X191
X20R,X20I,X21R,X211,X22R,X22I,X23R,X23R
X24R,X241,X25R,X251,X26R,X261,X27R,X271

“X28R,X28I,X29R,X291,X30R,X30I,X31R,X311

X32R,X32I,X33R,X33I,X34R,X34I,X35R,X351
X36R,X361,X37R,X37I,X38R,X381,X39R,X391
X40R,X40I,X41R,X411,X42R,X421,X43R, X431
X44R,X44I,X45R,X451,X46R,X461,X47R, X471
X48R,X48I,X49R,X491,X50R,X50I,X51R,X511
X52R,X52I,X53R,X53I,X54R,X541,X55R, X551
X56R,X56I,X57R,X571,X58R,X581,X59R, X591
X60R,X60I,X61R,X611,X62R,X62I,X63R,X631

+8RD STAGE DIVIDE-BY-2 INTERSTAGE. SCALING

ZERO
PIBY4
PIBY2
PI3BY4
ZERO
PIBY4
PIBY2
PI3BY4

ZERO
PIBY4
PIBYZ2
PI3BY4
ZERO
PIBY4
PIBYZ2
PI3BY4

XOR,X0I,X4R,X41
X1R,X1I,X5R,X5I,W
X2R,X2I,X6R,X61
X3R,X3I,XTR, XTI, W
X8R,X8I,X12R,X121
X9R,X91,X13R,X13I,¥W
X10R,X10I,X14R, X141
X11R,X11I,X15R,X15I,¥

X16R;X161;X20R+X201
X17R,X171,X21R,X211I,V¥
X18R,X18I,X22R, X221
X19R,X19I,X23R,X23I,W
X24R,X241,X28R,X281
X25R,X251,X29R,X29I,VW
X26R,X261,X30R,X30I
X27R,X27I,X31R,X31I,VW



ZERO
PIBY4
PIBYZ
PI3BY4
ZERO
PIBY4
PIBYZ2
PI3BY4

ZERO
PIBY4
-+ PIBY2
PI3BY4
ZERO
PIBY4
PIBYZ2
PI3BY4

X32R,X321,X36R, X361
X33R,X33I,X37R,X37I,¥
X34R,X341,X38R, X381
X35R,X35I,X39R, X391,V
X40R, X401 ,X44R, X441
X41R,X41I,X45R, X451,V
X42R,X421,X46R, X461
X43R,X431,X4TR, X471, V¥

X48R,X481,X52R, X521
X49R,X491I,X53R,X531I,¥
X50R,X501,X54R,X541
X51R,X51I,X55R, X551, W
X56R, X561,X60R, X601
‘X57R,X571,X61R,X61I,¥W
X58R,X581,XB2R,X621
X59R,X59I,X63R,X63I,W

$ATH STAGE WITH INTERSTAGE SCALING

ZERO

BTRFL
PIBY4
BTRFL
PIBYZ2
BTRFL
PI3BY4
BTRFL

"ZERO
BTRFL
PIBY4
BTRFL
PIBY2
BTRFL
PI3BY4
BTRFL

XOR,X0I,X8R,X8I

X1R,X1I,X9R,X91,C054,5IN4
X2R,X2I,X10R,X10I,VW
X3R,X31,X11R,X11I,C0S12,S8IN12
X4R,X4I,X12R,X121
X5RtXSI,X13R,X13I,COSZO,SINZO
X6R,X6I1,X14R,X141I,V
X7R,X7I1,X15R,X15I,C0S28,5IN28

X1B8R, X161, X2%K, X241~
X17R,X17I,X25R,X25I,C0S4,SIN4
X18R,X18I,X26R,X261I,W
X19R,X19I,X27R,X27I,C0S12,SIN12
X20R,X20I,X28R, X281
X21R,X21I,X29R,X291,C0S20,SIN20
X22R,X22I,X30R,X30I,V¥ -
X23R,X23I,X31R,X31I,C0S28,SIN28

1-8TH.NOT



ZERO
BTRFL
PIBY4
BTRFL
PIBYZ
BTRFL
PI3BY4
BTRFL

ZERO
BTRFL
PIBY4
BTRFL
PIBYZ
BTRFL
PI3BY4
BTRFL

X32R,X32I,X40R,X40I
X33R,X33I1,X41R,X411I,C084,5IN4
X34R,X341,X42R,X42I,W
X35R,X35I,X43R,X43I,C0S12,S5IN12
X36R,X361,X44R,X441
X37R,X371,X45R,X45I,C0S20,SIN20
X38R,X38I,X46R,X46I,VW
X39R,X39I,X47R,X471,C0528,5IN28

X48R,X4BI,X56R;X561
X49R,X491,X57TR,X57I,C0S4,SIN4
X50R,X501,X58R,X581,VW
X51R,X511,X59R,X591,C05812,SIN12
X52R,X52I,X60R, X601
X53R,X531,X61R,X61I,C0S20,SIN20
X54R,X54I,X62R, X621,V
X55R,X55I,X63R,X63I,C0528,SIN28

. $5TH STAGE CALCULATE ‘64 POINTS

ZERO
BTRFL
“BTRFL
BTRFL
PIBY4
BTRFL
BTRFL
BTRFL
PIBY2
BTRFL
BTRFL
BTRFL
PI3BY4
BTRFL
BTRFL
BTRFL

ZERO

XOR,X0I,X16R,X161
X1R,X1I,X17R,X17I,C0S2,SIN2
X2R,X21,X18R,X181,C0S4,SIN4
X3R,X3I,X19R,X191,COS6, SING
X4R,X4I,X20R,X201,¥
X5R,X5I,X21R,X21I,C0S10,SIN10
X6R,X61,X22R,X221,C0S12,SIN12
X7R,X7I,X23R,X231,C0S14,SIN14
X8R,X8I,X24R,X241
X9R,X91,X25R,X251,C0518,SINLS
X10R,X10I,X26R, X261, C0S20,SIN20
X11R,X11I,X27R,X271,C0S22, SIN22
X12R,X12I,X28R,X281,W
X13R,X131,X29R,X291,C0S25, SINZ5
X14R,X141,X30R,X301I,C0S28,SIN28
X15R,X151,X31R,X31I,COS30, SIN30

X32R,X32I,X48R,X48I1

1-6TH.NOT



BTRFL
BTRFL
BTRFL
PIBY4
+ BTRFL
BTRFL
BTRFL
PIBYZ2
BTRFL
BTRFL
BTRFL
-- PI3BY4
BTRFL
BTRFL
BTRFL

X33R,X33I,X49R,X491,C082,S5INZ
X34R,X341,X50R,X50I,C0S54,S5IN4
X35R,X351,X51R,X511,C0S6,SING
X36R,X361,X52R,X52I,W
X37R,X371,X53R,X53I,C0810,SIN10O
X38R,X38I,X54R,X541,C0512,S5IN12
X39R,X391,X55R,X551,C0514,5IN14
X40R,X401,X56R, X561
X41R,X411,X57R,X571,C0S18,SIN18
X42R,X421,X58R,X581,C0520,SIN20
X43R,X431,X59R,X59I,C0522,SIN22
X44R,X441,X60R,X60I,VW
X45R,X451,X61R,X611,C0525, SIN2S
X46R,X461,X62R,X621,C0528,SIN28
X47R,X471,X63R,X63I,C0S30,SIN30

s6TH STAGE CALCULATE 64 POINT

ZERO
BTRFL
BTRFL
BTRFL
BTRFL
BTRFL
BTRFL
BTRFL
PIBY4
BTRFL
BTRFL

-BTRFI;
BTRFL
BTRFL
BTRFL
BTRFL
PTBY2
BTRFL
BTRFL
BTRFL

XOR,X0I,X32R, X321
X1R,X1I,X33R,X331,C0S1,SIN1
X2R,X2I,X34R, X341, COS2, SIN2
X3R,X3I,X35R,X35I,C0S3,SINS
X4R,X4I,X36R,X361,C0S4,SIN4
X5R,X51,X37R,X371,C0S5,SINS
X6R,X6I,X38R,X381,C0S6,SING
X7R,X7I,X39R,X391,COST, SINT7
X8R, X8I,X40R,X40I,W
X9R,X9I,X41R,X411,C0S9, SINS
X10R,X10I,X42R,X42I,C0S10,SIN1O
X¥11R; X111 , X43R, X431, C0S11, SIN11
X12R,X12I,X44R,X441,C0S12,SIN12
X13R,X13I,X45R,X45I,C0S13,SIN13
X14R,X141,X46R,X461,C0S14,SIN14
X15R,X15I,X47R,X471,C0S15,SIN15
X16R,X16I,X48R, X481
X17R,X17I,X49R,X49I,C0S17,SIN17
X18R,X181,X50R,X50I,C0S18,SIN18
X19R,X19I,X51R,X51I,C0S19,SIN19
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BTRFL
BTRFL
BTRFL
BTRFL
PI3BY4
BTRFL
BTRFL
BTRFL
BTRFL
BTRFL
BTRFL
... BTRFL

X20R,X20I,X52R,X52I,C0S20,SIN20
X21R,X21I,X53R,X53],C0521,SIN21
X22R,X221,X54R,X541,C0S522,5IN22
X23R,X23I,X55R,X551,C0823,5IN23
X24R,X241,X56R,X561,W

X25R,X251,X57R,X571,C0525,S5SIN2Z5
X26R,X261,X58R,X58I,C0S26,5IN26
X27R,X271,X59R,X591,C0827,SIN27
X28R,X281,X80R,X60I,C0S28,SIN2Z8
X29R,X29I,X61R,X61I,C0529,SIN29
X30R,X30I,X62R,X62I,C0530,SIN30
X31R,X311,X63R,X63I,C0531,SIN31

1-8TH.NOT



37TH STAGE CALCULATE 64 POINT’

FZERO
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FPIBY4

+ FBTRFL
FBTRFL.

FBTRFL
FBTRFL

FBTRFL

FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FPIBY2

FBTRFL

XOR,X0I,XO0R,X0I
XiR,X1I,X1R,X1I,C0SI1,SINI1
X2R,X2I1,X2R,X21,C0812,SINI2
X3R,X3I,X3R,X3I,COSI3,SINI3
X4R,X41,X4R,X41,C0851I4,SINI4
X5R,X51,X5R,X51,C0SI5,SINIS
X6R,X6I,X6R,X61,C0S16,SINI6
X7R,X7I,X7TR,X71,C0SI7,SINIY
X8R,X8I1,X8R,X8I,C0SI8,SINIS
X9R,X9I,X9R,X9I,COSI9, SINIQ
X10R,X10I,X10R,X10I,COSI10,SINI1O0
X11R,X111,X11R,X111,C0SI11,SINI11
X12R,X121,X12R,X121,CO0SI12,SINI12
X13R,X131,X13R,X13I,C0SI13,SINI13
X14R,X14I,X14R,X141,C0SI14,SINI14
X15R,X15I,X15R,X151,C0OSI15,5INI15
X16R,X16I,X16R,X16I,W s

X17R,X17I,X17R,3171,COSIl7,SINIl7
X18R,X18I1,X18R,X181,C0SI18,SINI18
X19R,X19I,X19R,X19I,C0SI19,SINI19
X20R,X20I,X20R,X20I,C0O0SI20,SINIZ0
X21R,X21I1,X21R,X211,C0SI21,5INI21
X22R,X221,X22R,X221,C0SI122,5INI22
X23R,X23I1,X23R,X23I,C0SI123,SINIZ3
X24R,X241,X24R,X241,C0SI24,SINIZ4
XZSR,XZSI,X2§R,X251,COSIZS,SINIZé
X26R,X261,X26R,X26I,C0SI26,SINIZ26
X27R,X271,X27R,X271,C0OSI27,SINI27
X28R,X281,X28R,X281,C051I28,SINI28
X29R,X291,X29R,X291,C0SI29,SINI29
X30R,X301,X30R,X30I,C0SI30,SINI30
X31R,X31I,X31R,X311,C0SI31,SINI31
X32R,X32I,X32R,X32I

X33R,X33I,X33R,X33I,C0SI33,5INI33

TTH.NOT



FBTRFL
FBTRFL
“FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL

. FBTRFL

FBTRFL
FBTRFL
FPI3BY4

FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL
FBTRFL

X34R,X341,X34R,X341,C0SI34,SINI34
X35R,X35I,X35R,X35I,C0SI35,5INI35
X36R,X361,X36R,X361,C0SI36,SINI36
X37R,X37I,X37R,X371,COSI37,SINI37
X38R,X38I,X38R,X381,C0SI38,SINI38
X39R,X39I,X39R,X391,C0OSI39,S5INI39
X40R,X40I,X40R,X40I,COSI40,SINI40
X41R,X41I,X41R,X411,C0SI41,5INI41
X42R,X421,X42R,X42I,C0SI42,SINI42
X43R,X431,X43R,X431,C0SI43,5INI43
X44R,X441,X44R,X441,C0ST144,5INI44
X45R,X451,X45R,X451,C0SI45,5INI45
X46R,X461,X46R,X461,COS5SI146,SINI46
X47TR,X47I1,X47R,X471,COSI47,SINIAT
X48R,X481,X48R,X481,VW

X49R,X491,X49R,X491,C0SI49,SINI4S
XSOR,XSOI,XSOR,XSOI,COSISO,SINISO
X51R,X51I,X51R,X51I,COSI51,SIN151
X52R,X5ZI,X52R,XSZI,CdSiSZ,SINISZ
X53R,X53I,X53R,X53I,C0OSI53,SINIS3
X54R,X541,X54R,X541,C0SI54,5INI54
X55R,X551,X55R, X551, C0SI55,SINISS
X56R,X561,X56R,X561,C0SI56,SINIS6
X57R,X571,X57R,X571,COSI57, SINISY
X58R,X58I,X58R,X581,C0SI58,SINIS8
X59R,X591,X59R,X591I,C0SI59,S8INISS
X60R,X601,X60R,X60I,CO0SIB0,SINIGO
X61R,X61I,X61R,X61I,C0SI61,SINI61
X62R,X62I,X62R,X62I,C0SI62,SINI62
X63R,X83I,X63R,X63I,C0SI63,SINIG3

TTH.NOT



TRANSPOST:

s TRANSPOST 128x128

LRLK
LRLK
LARP
SAR

LRLK
LRLK
SAR

LARP
LAC
LRLK
SUB
BZ

BUFF:

LARP
LRLK
SAR
LRLK
LT .
MPY
PAC
ADLK
LRLK
ADD

AR1,0H
"AR2,60H
ARZ
AR1, *
AR1,0H
ARZ,63H
AR1, *

3X START

3Y START

LRLK ARZ,60H

ARZ

%
AR2,63H
¥

X7TF

LRLK ARZ2,61H

2

AR1, 100H
AR1,*
AR2,60H
*+

¥+

8000H
ARZ2,83H
*

¥
AR2,61H
¥+

ARZ, 64H

2

AR1, 100H
AR1, *
AR2,63H
*+

*+

5100H%X+2%Y+8000H

TP.NOT
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8000H
ARZ2,60H
%

*
AR2,64H

AR3,61H
AR3
AR1, %
AR1
ARO, %
ARZ,66H
AR2
ARO, ¥+
AR1

ARZ,64H

AR3
AR1, *
AR1
ARO, *
AR3,61H
AR3
ARZ, ¥
ARZ"
ARO, ¥+
AR1

1
ARO, *
ARZ
ARO, %~

TP.NOT



LAR

LRLK
LARP

LAR
LARP
SAR

LRLK.

LARP

LAR
LARP
SAR .

LRLK
LARP
LACK
SUB
BZ

LRLK
LARP
LAR

LARP
ADRK
LARP
LRLK

* SAR

B

AR3,66H
AR3

AR1, *

AR3,64H
AR3

ARZ, %
ARZ
AR1, ¥+

AR3,6TH
AR3

AR1, %
AR2

AR1,% °

AR2,60H
AR2

TFH

*

YTF

AR2,80H

ARZ

AR1, *

AR1

1

AR2

AR2,60H

AR1, %
TRANSPOST

TP.NOT



ABS.NOT

sMOVE DATA TO ADDRESS 400H
; ABSOLUTE (START ADDR,COUNT DATA)

s START AT ADDR 400H
;3 INPUT: BUFFER ADDR 70H

sAA " ADDR T1H
;BB " ADDR T72H
s NN " ADDR T73H

; SRTADDR T74H

" $CNTADDR T75H

3 2400H POINTERADDR 76H
; INPUT REAL AT 00
INPUT IMAGE AT 01
OUTPUT AT 00

sAR1 POINTER ON-CHIP RAM
$AR2 POINTER START 400H
$AR3 COUNT DATA

$MACRO ABSOLUTE COUNT

; COUNT: EQU 4

.3 "ORG O

-

v

s ABSOLUTE: MACRO ABSOLUTE ,SRT,CNT

INIT_AB: LRLK AR2,T6H

] LALK 400H s Data move to when finish program
LARP AR2
SACL ¥

LRLK  AR2,8000H ; START ADDRESS
LRLK  AR1,74H -

LARP  AR1

SAR AR2, %+

LRLK  AR3,16383 ; 128x128 - 1
"SAR AR3, %

I3

START_AB: LARP AR1
SAR AR3, %



ABS.NOT
LARP AR2
SQRA *+ P REGISTER A¥¥2
ZAC sACC = 0O !
SQRA *- P REGISTER B¥%2 ACC= A%%¥2
APAC
LARP AR1
LRLK AR1,70H
SFR
SFR
SFR
SFR
SFR
SFR
SFR
SFR
SACL % 3 ADDR 70H == ACC

-e

-

'CHK_7400H: LRLK ART,T400H

SBLK  T400H
BLZ SQROOT
LARP  AR1
SAR ART, %
SQROOT: LRLK AR1,71H ;
LARP  AR1
LALK  80H
SACL %+
SACL %+
LACK 1

SACL ¥



ABS.NOT

EQUOO: LRLK AR1,70H
LAC *
BNZ EQUAA
LRLK AR2,71H
LARP AR2
SACH *
B OPUT

" EQUAA: LRLK AR1,T1H
SQRA *-

“  LAC *
SPAC
BZ OPUT

MOREAA: LRLK AR1,70H
LAC %
SPAC
BGZ ADBN

 SBBN: LRLK AR1,T72H
LAC %,15
SACH %*-3bb/2
LAC *+
SUB *—
SACL *
LRLK AR1,73H
LAC *
ADLK 1
SACL *

B NNN



ABS.NOﬂ

ADBN: LRLK AR1,72H
LAC *,15
SACH *-
LAC *+
ADD * -
SACL ¥
LRLK AR1,73H
LAC *
ADLK 1
SACL %
NNN: LRLK AR1,73H
LAC *
SUBK 10H
BNZ EQUOO
OPUT: LARP AR1
LRLK AR1,T7T1H

LAC *

LRLK AR1,76H

LARP  -AR1

LAR ARZ, %

LARP AR2 !

SACL  #+3,43data * 4
LARP  AR1

SAR ARZ, ¥+

LRLK  AR1,T4H

LARP  AR1

LAR AR2Z, ¥
LARP AR2
_ADRK 2
LARP AR1

SAR ARZ, ¥+,



CHKCOUNT:

LARP
LAR

LARP
BANZ

LARK AR1,75H
AR1

AR3Z, *

AR3

START_AB, ¥~

ABS.NOT



#include
#include
#include
#include
#include

#include

#define
#define
#define
fdef ine

#def ine

int far

void mode(int mode_code)

void putpoint(int x,int y,int color)j

{stdio.,h>

{dos.h>

{conio.h>

<allec.h>

<stdlib.h>

<math.h>

DATA_LOW

DATA_HIGH

PROG_LOW

PROG_HIGH

CARD_PORT

¥cardmem

0x00
Ox01
0x02
0x03

0x300

(int far ¥)MK_FP(0Oxe000,0);

void bwpalette(void);

void display(int far %prt,int dimen,int xp,int ypi}

void mai

FILE %

long i,J,status,file_size}

n{void)

fpi

unsigned dim,off_sat;

char t

unsign

printf("Enter graphic file:

gets(t

ex[(301;

ed char tempi

exl;

");

LOADPIC.C



LOADPIC.C

if((fp=fapen(tex,"rb"))==NULL)
£
printf("Cannot open file")}
getch()}
fclose(fp)}
exit(2)3 .
3
fseek(fp,OL,SEEK_END?};
file_size=ftell(fpl)i

feeek(fp,01,SEEK_SET)

if(file_size>0x8000)
{
prin%f("\n File £oo ¥%(BIG*¥¥,can't load files\n")j
fclose(fp)l}
exit (1)}
}
dim=(unsigned)sqrt((double)file_size)}
printf("dimension = %u\n",dim);
of f_set=0x400;
outportb(CARD_PORT,0x04)
For(i=0:i<file_size;if+)
{
status=fread(&temp,sizeof(charl),1,fp);

if (status==0)

printf("Read file 1 error \n")i
fclose(fip)
exit(0)3

}

¥(cardmem+it+off_set)=(unsigned)temp;



3

fclaose(fp)}

printf("Program are already load\n")i

mode(0x13)

display(cardmem+off_set,dim,20,10)

mode(0x3)

-

outportb(CARD_PORT,0x00);

void mode(int mode_code)

{

union REGS r3
r.hial=mode_cods;

r.h.ah=03

intkB6(0x10,&r, &)}

void pubpoint(int x,int y,int color)

{

union REGS r;
r.h.bh=0;3
r.h.ah=12;}
r.h.al=color}
reXx,.dx=y;
r+X.CX=Xx}

int86(16,%&r,&r;

LOADPIC.C
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/#%set rgb palette¥/
vaeid bwpalette(void)
€

union REGS rj

int i3

for (i=03i<643i++)

{ .
r.h.ah=0x10}
r.h.al=0x10;3
r.x.bx=ij
r.h.dh=1}

r.h.ch=1i}

r.h.cl=i

we

int86(16,&r,&r);

void display(int far *ﬁtr,int dimen, int xp,int yp)
{

unsigned i,Jj,steps

int mx,mn,tmp}

long diff;

mx=mn=¥ptr;

for (i=03i<dimenji++)

for (j=0;j<dimen; j++)
{

tmp=#(ptr+j+i¥dimen)}
if(tmp>mx)

mx=tmp3}
else if(tmp<mn)

mn=tmp}

3
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if((diff=mx-mn)!=0)
. :
.8etep=diff/64;
if((diff%64)>0)
step++;
3
else step=1; .
bwpalette()
for(i=03i<{dimen; i++)
for(j=03j<dimen; j++)

{
tmp=(¥(ptp+j+i*dimen)—mn))step;
putpoint(j+xp, i+typ,tmp)

3

getch()}



#include <stdio.h>
#include <dos.h>
#include <conio.h>
#include <alloc.h?

#include <stdlib.h>

#define DATA_LOW Ox00
#define DATA_HIGQ 0x01
##define PROG_LOW 0x02
#define PROG_HIGH 0x03

#define CARD_PORT 0x300

unsigned far ¥cardmem = (unsigned far #¥)MK_FP(0Oxe(QQCQ,0)}

void main(int argc,char ¥%argv(l)
. 3

FILE *fp3

unsigned char tex[501713

long file_size,status,i,Jyx}

if(agrc<2)
{
printf ("ENTER TMS PROGRAM FILE (BINARY FILE)
gets(tex)
3
else strcpy(tex,argvi11)
if ((fp=fopen(tex,"rb"))==NULL)
L
fprintf(stderr,"CANNOT OPEN INPUT FILE \n);

exit(0)}

");
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fseak(fp,0L,SEEK_END)}
file_size=ftell(fp)}
feseek(fp,0L,SEEK_SET)}
printf("File size = %u \n",file_size)l;
if(file_size>0x20000)
{
printf("File too #***%BIG*¥¥,can't load")j
fclose(fp)}
exit(1)}
3
if(file_size<0x10000)

{
outportb(CARD_PQORT,0x06) 3
status=fread(cardmem,sizeof(unsigned),file_size/2,fp)}3
if (status {=file_size/2)
{
printf("Read File error \n");
fclose(fp)
exit(0)}
3
swab((char far %)cardmem, (char far #)cardmem,file_size)}
3
else
{

cutportb(CARD_PORT,0x06)}
status=fread(cardmem,sizeof(unsigned),0x8000,fp)l;
if(status !=file_size/2)
{
printf("Read file error \n"); -
' fclose(fp)l}

exit(0)}
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swab((char far %l)cardmem,(char far %) cardmem,0x10000);
outportb(CARD_PORT,0x07)}
status=fread(cardmem,sizeof(unsigned),(file_size/2)-0x8000Q,fp)
if (status !'= file_size/2-0x80000)
{
printf("Read file error \n"J);
fclose(fp)l
axit(0);
3
swab((char far %) cardmem,(char far ¥)cardmem,file_size-0x10000)
3
fclose(fp)i
out?ortb(CARD_PORT.OxOO);

printf("Program are already load \n");



#include <stdio.h’>
#include <dos.h>
#include <conio.h>
#include <alloc.h>
#include <stdlib.h>

#include <time.h>

#define CARD_PORT 0x300
#define INTIZ2BIT Oxef
#define INT_CTRL! Oxa0
#define INT_CTRL2 Oxal
#define INT_NO 0x74
#define DATA_LOW 0x00
#define DATA_HIGH 0x01
#define PROG_LOW 0x02

#define PROG_HIGH 0x03

void interrupt (¥oldvec)(void);

unsigned far %cardmem = (unsigned far *¥)MK_FP(0Oxe000,0);
int incodsji

void init_card(void);

void end_usecard(void);

void interrupt newisrl2(void)i

void main(void)

unsigned long bj

unsigned i,

unsigned char intmask;:
unsignsed char old_intmask}
time_t first,second}
struct time start,stopi

b=03
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printf("\nThis is the program to maeke TMS process\n")}

gettime(&start)

printf{("\nThe current time ist %2dt%02d:%02d.%02d\b",
start.ti_hour,start.ti_min,start.ti_sec,start.ti_hund);

first=time(NULL);

printf("\n Number of seconds is %l1d",first);

init_card()
intcode=1}

ocutportb(CARD_PORT,0x10)

ocld_intmask=inportb(INT_CTRLZ2):
intmask=old_intmask & [NT12BIT;
outportb(INT_CTRLZ,in@@ask);
outportb(0x301,0);
oubportb(CARD_PORT,O0x80)
for (i=0;(iM90)&&intcode;i++)
for(j=03(j<30)&&intcode; j++)
{
b++3
delay(2);
3
outporth(CARD_PORT,0x00)

cutportb(INT_CTRLZ2,01d_intmask)

if{intcode==0)
{
printf("\n Finish process.., %d\n",bJ}
gettime(&staop)} -
printf("The current time is ¢ %2d:%02d.%C02d\n",
stop.ti_hour,stop.ti_min,stop.ti_sec,stop.ti_hund);

second=time(NULL)
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printf("Number of seconds is %1d",second);
printf("\n\nThe difference is:
%f seconds\n",difftime(second,first))}
3
else printf("\n Program error...%d\n",b)}

end_usecard();

-

void interrupt newisrl2(void)
{
outportbh(0x301,0)3
intcode=03
outportb(INT_CTRL1,0x64)}

oldvec();

void init_card{(void)
{

unsigned char intmask;

outportb(CARD_PORT,0x00)
oldvec=getvect ( INT_NO)J 3

setvect ( INT_NO,newisrilal}

void end_usecard(void)
{ -
outportb (CARD_PORT,0x00);

setvect (INT_NO,ocldvec);





