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E28 DBFENIJE—LAFTFYLITTFL—TFTLTF T4 P24 LERE

ST AT ADODSPERIZFPGA L LiZhd, L—F4 4 P CHRB L USRI TERFHD 754 2 % Hn
TWh, COFPGARFWVz VAT ADFIEE LT, RIS B2 ZNTIRAI ¥4 TDF— T L —
% COBRALSICREAFIATE 5o LA BF b b, A LIFPGAIL. 25250007 — ME%D 731 X
T, 7"V ¥ MR (23.3cm X 34.0cm) LICIOEHEHE SN TE D, 25K 7 — FMESDASICE L THETEETH
5o B22IRT LI ICEEV AT AD T4 VY VERDSPENEB D ICV IV F ¥ DAERER, ¥ — 5B,
MY 7 MBIV T LA AT TV IE Lo TW5[3-1][3-4]0 <V F E__Aéﬁi%ﬁf‘i%?&
FTLOERERIE, FAFANT74NF ) V7, FFTICE AEETAVF - LI bbb, SO
F U= AEBERICIRSEOFPCANRV b1, MHSL D 2RFHOMBENT ), ¥— ABR, KA 7 M.
BN TE-LRTTY) Y TEIIFRY) O2BDFPGANICHEBEINT VS, RMEVAFATRYVFE— L %0
BTHERL, 2OFTE - 2B EHET20OTEN T E—ART 7Y Y 78O/ — F7 = 7 2 QiHHE
L FEBIY Y VRN TERTE 2, F32CMBEL o280y — M kBB L LTHRET %,
ADIAYN=FIZH5EZ6NEF 7)Y FEEKIT128kHzCH Y, 13V RVSH 245> SV OBPETIRE
FHXEQPSKE L7238, 64kbpsD 7 —F L — MIHIETE S, ADI V5= ¥ DHRELIIS bitliETH
D, KDSPRDT T v 7 i 5 % HEE b ER/NIMS bit IS TRE 247 % o TV 5o DSPHOEIES T v 2 13
7.04MHz CIRAEE B TLY ¥ 7 & 72 ) SSE OMAHE A TRETH 5,

FI2BEIWEE kol —Fy 2 THE

e | BB ot — M
YV FE— AEBE 106,125
¥ — A EIRES 2,889
L ARHE IEER 6,107
N Ay 9,449
% D4t (CPU I/F, etc.) 3,605
G 128,175




E3E BN ITE—LRAFTYLTMEBEOER
2 118 Components
1. 8bit BENBRA T & v

ELNTE—LRAF T VB TOREIISbD B/ NUEBETTOAT VS, EHTEZN— Ny 274
BICEBEDDHE. A=) 7 pEICFEETNI. BE2 EITAHELIYURTESL,

1-1 < NVF T T4 vEMultiplierEh)

Multiplierff i3 2D D8-bit T — ¥ % AN & T B 1DEE 1772 9 T & 16bitDfull adder? HEH S LT b,
DSPATIE, BICH O R WIR N 20HHE RO T -5 2HIdbn & §5,

1.A X B=CanylE & iHEH
2. CarryfE +iHEH

ZDINFTIAVEHOUIZELEAAEDEEK TERIN TS, FPGADREY —NMIZIZZ D& D
library 4572\ T, VHDLTER LZFNEZHRBEEARY —VEHAWTHEBICER LHVWTWS,, 2, ik
FPGADFREI D 70t v HHOEEREILZ DG TRE o TVE EE-oTHRVEEZ OGNS, T,
Accumulator® & 9 ICEEIRELENATA 77V & LTERBERTE LV 72O TH S, 2045313 Library
& LTS E T v B 16bit Adder® V7,

Scaling

DSPOEE/NFEEIIZIAr -} Y 73 EWTH ), BE, BEORIIEFERO LN Yy P HWwE, &
DB, T— 9 DRBELEETALORERAT =) Y72 iT% ), HlZIE, 8bit X 8bitDIEE DRI 16bit
T BEONE, ZORICEMDOSbitEN S15bitE FTEFERET AP, ThitE2514bitH FTERERET
BHPERETIETHD, COWT2T Y774 7T IHBETBHED 55 BEO - DHEDSPTIIEED
Ar=Nr ¥ 7775l

Overflow clip

ANEFBRBELR LI, FATFIv sV y P %B25 L9 RREEEMEOND, ZOBETERHAT
EBHINLIARELoT LI EE, A~ N—T70— b, A—N— 70— NIFEFRREL £+
DEEIREEL T LT Yo CHERITE-OOFEELTEMNE Y M EFFEY bEE=F LF RS
e, BREMEDLVIZETEICTUT I WA, RIEDSPTIXERE LY — F 2 llAEbETHF—N—T70—-D
EFEZI BT R o TWA,

Rounding error

OB AT =) Vv T2 fThIBICEL L, A= Y FBICRIZERE Yy P 2REICE o726, 200
HEFRTEIA TR 72y M hoTLE ), CHEMITE-DICHNETEHY y O EMTO
BIAORBEETT R ), CNEERTETF 72y 2 & LTI,

LYYBCH DAY R—FA Y VOBHITLELE Y M+ 1O T ¥ —%#BREBEL. ETHEY M1 £,
2. Accumulator® Load#sE 2 FIH T %,



1-2 16 bit Accumulator®

BHEEOMOES %47 % 9 Component T 5% o XilinxDlibrary?D 16bit Accumulator® D F FHH L Tw
%o FHBE TV — T ORBERNIC I3 T Resetd B WVIZADRELEFER D 7 — ¥ % AccumulatoriZ T — F LT
BEFEHT 5, Resetd 5 V2 idLoadlE 5 idsequencer? Hfillfll S5,

1-3  Pipelining
7aE v EIEI MCLK T R TOLES R ENDEDTIT R, FERVIR S 2HAWT3EDIL TT 4~
BRTREBIND, XA TT4 VRBOY A IV 7% 3-4RT . RIEDSPTH Y — 4 ¥ A2V TEiB

Th, YATLEEREZ LITALEFHNT, SHICHHLIAY ZHLTHEL HE, L2L, 204
VBEERAIN—FT2T7THEEOKRE (2%,

| Mutiplier and Accumulator

|
|
lNPUTDATA: [ i OUTPUT
Register —l:— :
i Multipier Adder Register (—JAccumulator —Register E Register
Register —:— E
|
E 1 MCLK = 142 nsec |, 12MCLK=71nsec | i
I

__________________________________________

E3-4. Tty HEONRA TS VIE

IL.MCLKOV. LN Ty IV T7ulkyFERDANVIAFTI2ODT =T vFEN5b,

2. ROMCLKDY. E25) F TORICEEETT &85,

3. RBREHERBMCLKOY EASY Ty T, HRIVIAZICS vy FEN 5,

4. FDFERIT Accumulatord AJJIZE S M, AccumulatorAID LV P A ¥ OEE L IBE T b b,

5. ADFEHERIIMCLKDO L TFH D L v ¥ TAccumulatorID LY A7 125 v F &b,

PEoy =0y 2T, 1EOBRFEENISMCLKTET 35, S 774 YABITHEEDORFE Y ML 3¢5
BPTEHP, FEVIAZ I o TRIBHFBOEARICE ), FLENOEERRTHVWCKROEELZTR
UL EIIFLRESECTLE I RENEH S, HICEZIE, FR7AMI O L) IER L CRIIEE
T2 X BThITYXNE5FEIT LV, BREHLERIISOEEZTHROMCLKOY EA5) = v I THA
HAOVIAZIZTYFT5,

2. Output & intermidiate register

Z i3, Accumulator*S DN % IR T L DDV IR TH B, HOLVIAZIZIZELTE—2A
ATT) v B DIch, QchAD VLV VA ¥ (in_ofc) L HEI VIV A Y DIRE R T 5L VA Y (mrc_reg8) i
D, BRRBEEHRETSE V24 VEHRBREEHRET DV VX ¥ (reglofe)did b, ZNHITIETF—3—7
=B ADEBEERAMESN TS, 7y F0 M) HEF I EsequencerbE N HE N5, I HEFDE
EEOHEZBITLD, VIAZD MY HA Z—TVBFIZMNITEFTIZELON, VIF A R—T Lk
BTLYRAYDI7Uy 7 AJJETFICEINZClockiE BN Yy IV TT v FidfTbhb,
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3. Multiplexer

ANEINBZDIDD Y E—3 v FTHY ., HlH{ETI13%5sequencer THEI NS, T 7-MultiplexerDE D
DICPIARTF—PDONY T 7 ENRAZRHCTAINY BRI TE S, RIFDSPTIIHEATE 2BUSOAHE
WZHIPRAS S © 72D T, BUSOYELR BIBKERS(CPUIED 7 — 4 NA e Ok BER L TRt Lz, 7oty
D AT iEMultiplexerx VT3,

4. Input register
Tl Y YEROLVI RSP, S LDT -8 2 RFETI LIRS DHELIT,

5. Channel Register/Threshold Register .

V—ABIRY —F Y AICBWT, BHEOKEEIITONIN., CO, V—AFKBLBREALy 2L~ N
LY KEVHPECIBRIARKICHING, CNS2BFTERODLIASTHS,

7. Wn RAM

ENVTE—LATT) Y TREOT 2 4 P RFTH720108F v ¥ AVHICRAME AWz, 4€— 1572
TR, E-2BROIEFEF AL E T2 P V- LDBRLANKDoTLEVWRESGE4EL 5,
Ihe¥—aly o MEXMIDS R B 72ORAMAR T H iz,

6. Combination Register (comb_reg)

U x A MERDZDDEF ¥ VI NVHICRAMZHAWTE Y, BIRENZWE T o4 LERFIEO D D35 -
TLE ), BIEBRIN TV RVWE - APEIRSI N, 7o MEBOTRITIER S 2w, 20 kY
MERZERTH0DLIRY THDH, HIEFERE-2%2TEL, SRBROVY—-2F S LHBT 5, b
L, AIEER SN TV EWE—LADGE, VY PVADXT—F X 2T 5,

8. Alpha ROM

A FOENREMEET FLAE LT, ZDEDTEHRGDO1OME% ¥ L TV 5Read Only Memory T
Bo N=FU2T7EBZ2HABH7-DFREMBTIET FLADEEOROMEFERA L 2 WEEROANT
FLACH LA T — % $ AT 2. FHRAOIOERBNENKAE (55 L IFIZ—RICR-TE), vx
A VEBIEFNEL LB EEENTKEL RS, Lo TN ETIUER R HWAEIZ R
5,

9. Slave sequencer

ENVTE—LRAFTI) Y TMOIY ba— V2755 Dldss_u29p2t V) =7 Y ¥ THb, TDY—~r v
HTEY ) flEE S 1,

LRV TE=ARF T Y IMOEEINTF T LI OM) BAEF
2EVIARI~NDS v T M HEF

3.7z A PARAMD 7 {4 M 2 — TNV EF

4. 70y A2y Pu—VEEMIEEI Y fa—v, Yky bary o=

RETHD, BENLEFHEIY FU—LF [ IV 71OV T, HiBY 5 Timing Chart OF TH 5,
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2% 218 Self-Beam-Steering®7=8bD/\— K7 = THER

R3-512 VT E—ARATT) Y TEDON—FT = THEEZRT . it HHEERFIEE V=4 DT 1 V5
VY 7DD D16bit BEBIUE, 75 vLry, LYY, T bR REETALDONORAM, IV Fa—
FShETHEREINTWS, H((3-14). G-15TELEINL-BIFEBDHEEICIE, FHABEOH, bbb E
YA POTEOFHFEBIIG UIELXROMIZEPNV Y 7 Ty IF—TVEBRT L AREFHVTWS,
By xA MEEZET—NRATANE ) Y TETRIEPIZ—ROINRT 4 V¥ THELZ. 724 MIKZY -
AT LIZRAMIZEEZ AT, BIRENLE— L2086, FILGBRENAEY -0 7 2 4 FidoicHy
It THWORE, LRI — LD EoEE, Bk =4 POEB Z BT, MHERUIHEX %
WESICFDFTFREDO T 24 FERW, 7405 ) ZIZEDESPIESEH S NS, H6lctL7 ¥ —
LAATF TV 7EICBITHNEDO 70— %2RT, HEOFIHIL, BBE,I3DIIFT o5,

1. AR bV T oA FOBHFEE L BRE - L 0LENTOHRBILTEHE S L I DFHE,

2.9 x A MY FPVOEHFOEE,

3. MHHRIEDD, TANF )y TENTT 24 VOTREZBEL, #OEZT7 FL AL LTEHES
DIDEZRNY 7T v 75— T VROMDP S EAH T,

b1y PUERIATI S LICED, UTVT 4 LD EEE 2 B,

X, =a,expj(¢,+ G+5)
E—LAD REG
REG

REG
REG

REG

L M Ry, 3
REG L u

1 x { REG | P
REG I

8 bit —

xcz

8 bit MR E 1

Rl 16 bilm 8 bit
REG — E c { REG |—
— T o | 'le 3
L | 2z{)
ZEAN_ | M| svit 'L': E 8 bty
g = X HATE—LZFTY TS
X, =aexpi(6_+q,) +—1R6 ], L
L toa
. 1 8 bit % x 14 FRAM
E-LBFAN [REE | M IRZ 1 VA ]
L REG |+ | LX) A Rew] MUX: Multiplexer
REG 1 x 16 bit REG: Register
_ o 'ﬁ c M MLP: Multiplier
AF—RALIXE N W c ACC: Accumulator
VIH<? 4 TebIt —

REG COMP: Comparator

E A0
) ~0000"
REG |— ﬂ R RAM: Random Access
HEG X Unmatch A HOM'MHeena::ryOnly
| REG | { REG ool M Memory
—-{ REG COMP

_@:’ Below Vth

H3-5. LTV —-LHRFTY) v FEHOEEREN

ABRY M NDBREBFELT OBEOEEIR. H3-60HEBTERINS, BENMERBEORATF-JIBn
TREICREBEE L DB LT R o TW5B LR85, FOEHIZbitL VA FIERENE, kDT x
4 FEHEICRERBELTOY-ADEE, MUXTEHR SN —207 A4 bOFb ) IZ"00H DA
Wn RAMIZ3F LTHD I NS L 91k 5,
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FROM 13bit Subtractor |
"000H" MUX
Wn
RAM
THRESH ___ ]
Status
4bit MUX
Reg | __-
TRIG SELECT Write Enable

sequencer

[X3-6. Thresh level DEL Y v

FE3IW wIWIE-LIXAFTVLITT7NTUXLEE & Timing Chart

VT —LAFTY Y FOEED 70— %H3-TI57 T, 3. BIREW AV —ARZ by bR
28— ERELEVIE—ARTTY Y IOENERD D, EZHE. BESBOMFTHEELTR ). EbIC
BEIDY 4 VEHEOFEFRGO—DF— 7 #ROMP»LFIH L, FOEZER. BHFNFNRIZET 5,
s, BB EL D, COEBIIYVFTIAYDATITON, Accumulatorit W SNV T, 1BHE
DX Y DAccumulator’) £y M ORHLEEEFIH LTI 2o T,

BNT, TxA IR —DEHFOHEEIIHRL, ST, V7V 4 LA0BYERT A0, 5 LTI
RONRT A NE ) ¥ T hiTRoTWE, BAMIZIITVF P54 V-TFa2bL—FTY T 7L VARY b
WEATINY MVOBFEBTES TR ), FORICTF 2L 2oBhENETF -5 %24 POER
fEE LTIR7 ANV 2HELTWVABI6bt 7 F 2 AL —FICHET, LROURT 4 V5 Y ¥ FOEEITFIED
T x A MEIKIDNTOREEZENT, SEEESNAEHFTLRELEDE LI TH S, 1LTORKFH 7 =
A4 M BEE, SVTFTITAVPRLETHEH, 16bit7T ¥ 2 b L —F B TIT4 D) FEEL LT,

W =X X, +pWr ! (3-19)

=X X, +(1- W (3-20)

DEIT, BT (- ICEEHRRT, a2F[ EWVHEBIILTVS, ZZTanfEE LT, v x4 PRAM
D EAIbitE ST P LTHWT WS, 7bit> 7 L TRIFDIDEEZHVS &y b3 7 BEEIZH200Hz T

%5 &7 x4 MIOWTEHRFLERT T, BBLREEZRDLLD0T 4 MEDBEIRE 1T
Yo TOFRERIIVIRAFTICRFEIN, BREROMDT FLAANEL %5,
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START

~ 1 Sample Period |
i 168 SR
— it JBE,_IGRREE | shmi _
2 Wn'Xn
ved bEATORE 2 -
1 .
SHEOTHTORKIL L XX WaXa
—_—
x4 NERH XoX, .
3
_ 5wl
vxd FOBHOEE n=0 -
74 NF RARERS 240N .
v xd PES X%, +(1-gw

'

E3-7. E VTV —ARFT) v FEOEZL 7O —

LN TE—=LATT Y v 7B OTiming Chart % {18123 % Timing Chart Tl %sequencerd® 5 Dl
B5DTiming& {4 ¥ 7)) ¥ S RMOMICEST T 5 EEDOHHO KD 7 0 —%/R L TV 5, Timing ChartiZ
RENTVBHIEFEFIZOWTHET 5,

u9Dss_u29p3il L BT b —)

RAW_MUX AR PV TF—=5 NNz a3y ba—n

WNR_MUX FE—LFZFB HEFELTWVWAELVIAY T, ERFOEEBROBNITVRIOay Y a—E
WNI_MUX V—AFFZRBLTVWE VYRS T, BEROBEEROENOIEIZOa Y ba—VE
A_MUX TOEyFANDATENFEZIY Pa—

B_MUX Ty YNOANEI DBz Iy Fa—

WN_RAM_WE 7 xA{ PRAMODEEAKRA F—TNVEF

YN_REG_TRIG_EN y, 2RETHLIRAI~D M) TES

RAW_TRIG ABNVIAZIEETELOOMN)TES

CHREG_TRIG E—2HBEFRFEHALVIZAI~ND M) TEF

OUT_TRIG_EN AV IVAFZICREFET LD N TES

ACC_LOAD  Accumulator™~DFOFREMIER 7 — & D2 — F%47% 9o (Accumulator® fIEA{L)
AS_CONT AccumulatorDEE TMEDPBE 2 HIH T 5720 DES

ACC_EN Accumulator® #EATL %4772 5

COMP_TRIG E—AHFEFZHRFTHLVIRAIAD M) IES

XRIQSEL V77V YA¥—ADIch, QchOHITy&EZDary ba— Vv

WN_IQ SEL 7 x4 MEHHHARAMD» BEIHARAMOH I &2 3> ba—J

IIR_ACC_LOAD IR 7 4 )V ¥ F® AccumulatoriZ B 7 = 4 MEZ FHAA L2 ODES

IIR_AS_CONT IR7 1 V% D AccumulatorDiEE TINE»RE 2 HIH T 5 /-0 0ES

IIR_ACC_EN IIR7 4 % Fl®Accumulator® #EAL %477 5

IIR_SEL IIR7 4 V% A DAccumulator~D A Y B2z a2 ba—n
IIR_ACC_REG_TRIG IIR7 4 V% FH® Accumulator CRD 5NV = 4 NEHEXEFTLLIAIAD b
VA ES

WN_MON_TRIG CPUI/FEHTY =4 MERRAZTOOF— 5 RFRLV VA ~DO MY TES
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BA4E LTV

ASIC#% F\v27-Self-Beam-Steering LB D% 5EF - RAEIC DWW TRz, RIEIIShitEE NI BE THEEL
B, B KBIHELE P NIRELBIEN TR TH S L BN, TH RS ALSIR BT ITE 512
KBE LRI TS, TREMIBRIC L 2EELLTRTH 5,

BLE OHE

HE X D EREIEC . ATRABRAEMZEN BRI THERCRCEH VLIS, AR ED DI
HIDELWHBENBEETREV, BREFBER, T# BLIEHRER. =# HEEMRERICERE
o LET. T, ERAGE-HIRZOBRRIEH N LL T T,

F6E TEXH

[1-1] HHREA, " DBEYVFE— AT V77714 V5 VEFRERDFHE," ATRT 7 =% VLK — b, TR-O-

0114 (TR-0-0117, &7 —% vV 7 M &), Mar. 1996.

[1-2] HFEA,"BSCMAT 774 77 V=7 7574 V5 MEFRBEHDFEF," ATRT 7 = AV VR —
k, TR-0-0115 (TR-0-0118, §ZEF7— % Vv 7 Mt &), Mar. 1996.

[2-1] H. Steyskal, "Digital Beamforming Antennas," Microwave Journal, Jan. 1987, pp107-114.
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2-9] = #, HTEA, BERFE "SVFRADTAN—TFEREFTR)TAIINVENVTE—2L
ATTIYITT V=" E5I AP95-18, May. 1995 ,

[2-10] $EIL EX, = #, BREE,"€-AAXR-RATRAMERZEZTRITATI5VENT
C—L7x—3 V7T 7 HOERENE" 5 API4-44, Aug. 1995

[3-11 KIEER, "BEIRHERFEHADBFT ~ 7 T E 5 LHIMOBEK L € D" ATRT 7 =7 V LR — b, TR-
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[3-2] HHEA, =l #, TE B, BREHE. "ASICEHWVZDBFY NV FE— AT Y7+ DORE," &
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EBTE (83
88 181 DSP ASIC Bd BRI E
E11H u

sheet1l Beam Selector
sheet2 Self-Beam-Steering processor MAIN Block
sheet3 FPGA IO E—LEHT—%(ul. u2)
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sheetd FPGA /O E—LEHT —%(u3. u4)

sheets FPGAI/O E—LESF— & (U5, ub)

sheeté FPGA /O E—LEHF—%(u7. us)

sheet7 FPGA /O MRCH 7

sheet8 FPGA /0 E—ALEHH 1Control{E 5

sheet9 FPGAI/O MRCHEAEZ=4%H

sheet10 FPGA I/O Controfg%5 . Beam&Z TR E v b7 FL X, BRE—-LT7 FL X
sheeti1 FPGAI/O CPUI/F F—%&/3X

sheeti2 CPUI/F(7 KLRFO—4 RW, F1 bSILX, J—FA 2—TIESREE)
sheet13 CPUI/F(Z1 LT X&)

sheeti4 CPU IF(J— KLY X %)

sheet15 FPGA /O MRCHAEZ=4H

sheeti6 FPGA /O MRCHAEZ4H

sheet17 FPGA /O MRCHAOE=4H

sheet18 CPUIF(J— FL I X &)

% 218 Components
mux82_1
mux84- 1
ss_comp4
mux88_1
reg8
row_reg83
reg44
mux44_1
thr_reg
comb_reg
shifter83
mux3_2_1
alpha_rom
ss_u29p2
mrc_reg8
FDRS
reg8ofc
ofc2
in_ofc
x74_374

281 Misc Information

# 118 Timing Chart
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2218 ALPHA ROM Data

Address |DATABIT 7 6 5 4 3 2 1 0
0 127 0 1 1 1 1 1 1 1
1 64 0 1 0 0 0 0 0 0
2 45 0 0 1 0 1 1 0 1
3 37 0 0 1 0 0 1 0 1
4 32 0 0 1 0 0 0 0 0
5 28 ¢] 0 0 1 1 1 0 0
6 26 0 0 0 1 1 0 1 0
7 24 0 0 0 1 1 0 0 0
8 22 0 0 0 1 0 1 1 0
9 21 0 0 0 1 0 1 0 1
10 20 0 0 0 1 0 1 0 0
11 19 0 0 0 1 0 0 1 1
12 18 0 0 4] 1 0 0 1 0
13 18 0 0 0 1 0 0 1 0
14 17 0 0 0 1 0 0 0 1
15 16 0 0 0 1 0 0 0 0
16 16 0 0 0 1 0 0 0 0
17 15 0 0 0 0 1 1 1 1
18 15 0 0 0 0 1 1 1 i
19 15 0 0 0 0 1 1 1 1

20 14 0 0 0 0 1 1 1 0
21 14 0 0 0 0 1 1 1 0
22 14 0 0 0 0 1 1 1 0
23 13 0 0 0 0 1 1 0 1
24 13 0 0 0 0 1 1 0 1
25 13 0 0 0 0 1 1 0 1
26 12 0 0 0 0 1 1 0 0
27 12 0 0 0 0 1 1 0 0
28 12 0 0 0 0 1 1 0 0
29 12 0 0 0 0 1 1 0 0
30 12 0 0 0 0 1 1 0 0
31 11 0 0 0 0 1 0 1 1
ROM CODE 0 3 1D 1FFE1 |FFFEOOES7FFE072D807E3941{838E4A00

£ 3% VHDL Listing

% 178 ss_u29p2 VHDL Listing

- Copyright(c) 1995 ATR Optical and Radio Communications Research Laboratories

-- All rights reserved

-- Written by Toyohisa Tanaka @Radio Communications Department

--Rev.A Thu, October, 5, 1995

-- Slave Sequencer for MRC

-- Funtion

-- 1. ROW MUX(2:0) Control
-- 2. ROW_TRIG(3:0) Control
-- 3. XR_IQ_MUX Control
--4, WN ADD R (1:0)Control
--5. WN ADD (1:0)Control
-- 6. WE(1:0) for Wn RAM
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--7. A_MUX(1:0) Control

-- 8. B_MUX(1:0) Control

- 9. OUT_TRIG(2:0) Control

-- 10. YN_TRIG(1:0) Control

- 11. ACC_EN, ACC_EN, AS_CONT

--12. TIR_ACC_EN, IIR_ACC_EN, IIR_AS_CONT
-- 13. IR_MUX Control

-- 14. Wn Trig for monitor

- b. IN Trig EN for Channel registers
—c. WnMUX forl, Q

-- MRST and START are active low signal in this module.
-- MCLK2 has been eliminated due to minimize clock skew.
-- OUT_EN and FIR_SEL are proceeded 1/2 MCLK, because of timing optimization.

libfary mgc_portable;
use mgc_portable.gsim_logic.all;

-- Slave Sequencer Entity Description

entity ss_u29p2 is
port(
MCLK, START, MRST: in gsim_state;
RAW_MUX: out gsim_state_vector(2 downto 0);
WNR_MUX, WNI_MUX, A_MUX, B_MUX, WN_RAM_WE, YN_REG_TRIG_EN: out
qsim_state_vector(1 downto 0);
RAW_TRIG, CHREG_TRIG: out gsim_state_vector(3 downto 0);
OUT_TRIG_EN: out gsim_state_vector(2 downto 0);
ACC_LOAD, AS_CONT, ACC_EN, COMP_TRIG, XR_IQ_SEL, WN_IQ SEL: out gsim_state;
IIR_ACC_LOAD, IIR_AS_CONT, IIR_ACC_EN, IIR_SEL, IIR_ACC_REG_TRIG: out gsim_state;
WN_MON_TRIG: out gsim_state_vector(7 downto 0)
)i
end ss_u29p2;

-- sseq_u29 Architecture Description

architecture rtl of ss_u29p2 is

-~ Signal declaration for STATE GENERATOR

signal start2: qsim_state :="1;

-- Signal declaration for MCLK sensitive signal

-- Signal declaration for MCLK2 sensitive signal
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signal count, count?, istate: integer range 0 to 63 :=0;

signal mux_sell: gsim_state_vector(2 downto 0);

signal mux_sela, mux_selb: qsim_state_vector(1 downto 0);
signal mux_selr, mux_seli: gsim_state_vector(1 downto 0);
signal mux_sel2, mux_sel3, mux_sel4: gsim_state;

signal trigl, trig2: qsim_state_vector(3 downto 0);
signal trig3: gsim_state_vector(2 downto 0);
signal trig4: gsim_state_vector(1 downto 0);
signal trigh, trig6: qsim_state;

signal trig7: qsim_state_vector(7 downto 0);

signal wel: gsim_state_vector(l downto 0);
signal enl, en2, adsul, adsu2, 1d1, 1d2: gsim_state;

type type2_states is (s00, s01);

type type3_states is (s10, s11, 512);

type typed_states is (s20, s21, s22, s23);

type typeb_states is (s30, s31, s32, 533, s34);

type type8_states is (s0, s1, s2, s3, s4, s5, s6, s7);

type type9_states is (s40, s41, s42, 543, s44, 545, 546, s47, s48);

signal present_mux1_state : type8_states := s0;
signal next_muxl_state :type8_states:=sl;
signal present_mux2_state : type2_states := s00;
signal next_mux2_state : type2_states := s01;
signal present_mux3_state : type2_states := s00;
signal next_mux3_state :type2_ states :=s01;
signal present_mux4_state : type2_states := s00;
signal next_mux4_state :type2_states :=s01;

signal present_muxa_state : type4_states := s20;
signal next_muxa_state type4_states =s21;
signal present_muxb_state : type4_states := s20;
signal next_muxb_state : typed_states := s21;
signal present_muxr_state : typed_states := s20;
signal next_muxr_state : type4_states :=s21;
signal present_munxi_state : type4_states :=s20;
signal next_muxi_state :type4_states :=s21;

signal present_trigl_state : type5_states := s30;
signal next_trigl_state :type5_states := s31;
signal present_trig2_state : typeb_states := s30;
signal next_trig2_state :type5_states :=s31;
signal present_trig3_state : type4_states := s20;
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signal next_trig3_state :typed4_states := s21;
signal present_trigd_state : type3_states := s10;
signal next_trig4_state :type3_states:=sll;
signal present_trig5_state : type2_states := s00;
signal next_trig5_state :type2_states :=s01;
signal present_trig6_state : type2_states := s00;
signal next_trig6_state : type2_states := s01;
signal present_trig7_state : type9_states := s40;
signal next_trig7_state :type9_states :=s41;

signal present_wel_state :type3_states = s10;
signal next_wel_state :type3_states :=sl11;

signal present_enl_state :type2_states := s00;
signal next_enl_state :typeZ2_states:=5s01;
signal present_en2_state :type2_states := s00;
signal next_en2_state  :type2_states :=s01;

signal present_adsul_state : type2_states := s00;
signal next_adsul_state :type2_states:=s01;
signal present_adsu2_state : type2_states := s00;
signal next_adsu2_state :type2_states :=s01;
signal present_Id1_state :type2_states := s00;
signal next_ld1_state :type2_states :=s01;
signal present_ld2_state :type2_states := s00;
signal next_Id2_state :type2_states :=s01;

begin

START2_PROCESS:process(MRST, MCLK)

begin
if (MRST ='1") then
start2 <="1";

elsif (MCLK'event and MCLK ='0' and MCLK'last_value = '1') then
start2 <= START;
end if;
end process START2_PROCESS;

INCREMENT_PROCESS:process(istate)
begin

count <= istate;

end process INCREMENT_PROCESS;

INIT_SEQ:process(START,MCLK) -- incremented by MCLK2 = count
begin
if (START ='0") then - Initializing local phase counters
istate <= 0;
elsif MCLK'event and (MCLK ='0") and (MCLK'last_value = '1")) then
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istate <= count +1;
end if;
end process INIT_SEQ;

INIT_SEQ2:process(start2, MCLK) -- incremented by MCLK = count2
begin
if ( start2 ='0" ) then
count2 <= (Q;
elsif (MCLK'event and (MCLK = '1") and (MCLK'last_value = '0')} then
count2 <= count;
end if;
end process INIT_SEQ?Z;

~MUX CONTROL

-- ROW_MUX CONTROL

MUX1_STATE_DECODE:process(count)

begin

next_mux1_state <= s0;

case count is
when 1111119122 => next_mux1_state <= s50; -- #eedspiitbbtttismstibbiit
when 2110120123 => next_mux]_state <= 81; -~ ¥*ehsdbbbittttsintittptits
when 3113125128 => next_mux]1_state <= 52; -~ ¥¥¥éttbittnibbtidtsirtits
when 4112126129 => next_mux1_state <= 53; -- #¥¥#iedbtonnmiitbbbbbiton
when 5115131134 => next_mux]1_state <= 54; -~ *#¥¥obibitspbttbttdd bttt
when 6114132135 => next_mux]_state <=85; -- ¥*ebeabbbbittttstitbtstitsd
when 7117137140 => next_mux]_state <= §6; - Fresstwbbbipbbittasthisitrs
when 8116138141 => next_mux]1_state <= 8§7; -- ¥HHFsdebbntstbiisrtttntnt
when OTHERS => next_mux1_state <= s0;

end case;

end process MUX1_STATE_DECODE,; -

MUX1_OUTPUT_DECODE:process(present_mux1_state)
begin

case present_mux1_state is

when s0 => mux_sell <="000";

when s1 => mux_sell <="001";

when s2 => mux_sell <= "010";

when s3 => mux_sell <="011";

when s4 => mux_sell <="100";

when s5 => mux_sell <="101";

when s6 => mux_sell <= "110";

when s7 => mux_sell <="111"

when others => mux_sell <= "000"; -- Select A
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end case;
end process MUX1_OUTPUT_DECODE;

-- WNR_MUX CONTROL

MUXR_STATE_DECODE:process(count)

begin

next_muxr_state <= s20;

case count is
when 314112113125126127128129130144 => next_muxr_state <= s21; -- **#***
when 516114115131132133134135136145 => next_muxr_state <= s22; - *###**
when 718116117 137138139140141 142146 => next_muxr_state <= §23; -- ***%x*
when OTHERS => next_muxr_state <= s20;

end case;
end process MUXR_STATE_DECODE;

MUXR_OUTPUT_DECODE:process(present_muxr,_state)
begin

case present_muxr_state is

when s21 => mux_selr <="01";

when s22 => mux_selr <="10";

when s23 => mux_selr <="11";

when others => mux_selr <= "00"; -- Select No. 1 channel

end case;
end process MUXR_OUTPUT_DECODE;

- WNI_MUX CONTROL

MUXI_STATE_DECODE:process(count)

begin

next_muxi_state <=s20;

case count is
when 314112113128129130131132133148 => next_muxi_state <= 521; -- ¥
when 516114115134(35136137138139149 => next_muxi_state <=522; -- ¥¥xx*
when 718116117140141142143144145150 => next_muxi_state <= s23; -~ *****
when OTHERS => next_muxi_state <= 520;

end case;

end process MUXI_STATE_DECODE;

MUXI_OUTPUT_DECODE:process(present_muxi_state)
begin

case present_muxi_state is

when 521 => mux_seli <= "01";

when s22 => mux_seli <="10";

21



when s23 => mux_seli <="11";
when others => mux_seli <= "00"; -- Select No. 1 channel

end case;
end process MUXI_OUTPUT_DECODE;

~ A_MUX CONTROL

MUXA_STATE_DECODE:process{count)

begin

next_muxa_state <= s20;

case count is
when 18 => next_muxa_state <= g21; -- ¥#¥hdxstntiz
when 21 => next_muxa_state <= §22; -- Fhbiabhibias ‘
when 43144 145146147 (48149150151 {52 => next_muxa_state <= 523; -- *****
when OTHERS => next_muxa_state <= s20;

end case;
end process MUXA_STATE_DECODE;

MUXA_OUTPUT_DECODE:process(present_muxa_state)
begin

case present_muxa_state is

when 520 => mux_sela <= "00";

when s21 => mux_sela <="01";

when 522 => mux_sela <="10";

when s23 => mux_sela <="11";

when others => mux_sela <= "00"; -- Select A

end case;
end process MUXA_OUTPUT_DECODE;

-~ B_MUX CONTROL

MUXB_STATE_DECODE:process(count)
begin
next_muxb_state <= s20;
case count is
when 18121 => next_muxb_state <= g21; -~ ***
when 19120122123124125126127128129130131132133134135136137138139140141142 =>
next_muxb_state <= §22; -- FrbErmbbiek
when 52 => next_muxb_state <= s23;
when OTHERS => next_muxb_state <= s20;
end case;
end process MUXB_STATE_DECODE;

MUXB_OUTPUT_DECODE:process(present_muxb_state)
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begin

case present_muxb_state is

when 520 => mux_selb <="00";

when s21 => mux_selb <="01";

when 522 => mux_selb <="10";

when 523 => mux_selb <="11";

when others => mux_selb <= "00"; -- Select A
end case;
end process MUXB_OUTPUT_DECODE;

- XR_IQ_SEL CONTROL

MUX2_STATE_DECODE:process(count)

begin

next_mux2_state <= s00;

case count is
when 20122126128132134138140 => next_mux?2_state <= s01; -- *¥xkssst
when OTHERS => next_mux2_state <= s00;

end case;

end process MUX2_STATE_DECODE;

MUX2_OUTPUT_DECODE:process(present_mux2_state)
begin
case present_mux2_state is
when s00 => mux_sel2 <="0';
when s01 => mux_sel2 <="1";
when others => mux_sel2 <="'0"; -- NOT WE
end case;
end process MUX2_OUTPUT_DECODE;

-- WNL_IQ_SEL CONTROL

MUX3_STATE_DECODE:process(count)

begin

next_mux3_state <= s00;

case count is
when2141618111113115117123124125129130131135136137141142147148149150151152 =>

next_mux3_state <= s01; -- ¥¥#ere*

when OTHERS => next_mux3_state <= s00;

end case;

end process MUX3_STATE_DECODE;

MUX3_OUTPUT_DECODE:process(present_mux3_state)
begin
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case present_muxB_state is

when s00 => mux_sel3 <="0’;

when s01 => mux_sel3 <="1";

when others => mux_sel3 <="0"; -~ Ich
end case;
end process MUX3_OUTPUT_DECODE;

-~ IIR_SEL CONTROL

MUX4_STATE_DECODE:process(count)

begin

next_mux4_state <= s00;

case count is .
when 22125128131134137140143 => next_mux4_state <= s01; -- ***¥¥t
when OTHERS => next_mux4_state <= s00;

end case;

end process MUX4_STATE_DECODE;

MUX4_OUTPUT_DECODE:process(present_mux4_state)
begin
case present_mux4_state is
when s00 => mux_sel4 <="'1";
when s01 => mux_sel4 <="0; -- Update factor
when others => mux_sel4 <='1"; - WN RAM OUT
end case;
end process MUX4_OUTPUT_DECODE;

—~ ROW TRIG

ROW_STATE_DECODE:process(count2)

begin

next_trigl_state <= s30;

case count? is
when 47 => next_trigl_state <= 531,. . >(->(->(->(-I=(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(~>(-
when 48 => next_trigl__state <= §32; - WHHRROREORRHERRERRORER R
When 49 => next_mgl—state <= 533; o PRS2 R S5 o 2 225 S 23 2 o
When 50 => next_trig1~state <= 534; _— >(->(->(-**********************>(->(-‘>(-
when OTHERS => next_trigl_state <= s30;

end case;

end process ROW_STATE_DECODE;

TRIG1_OUTPUT_DECODE:process(present_trigl_state)
begin
case present_trigl_state is
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when s31 => trigl <= "0001";

when s32 => trigl <="0010";

when s33 => trigl <= "0100";

when s34 => trigl <= "1000";

when others => trigl <= "0000"; -- Trig nothing
end case;
end process TRIG1_OUTPUT_DECQODE;

- Wn MONITOR TRIG

WNMON_STATE_DECODE:process(count?2)

begin

next_trig7_state <= s40;

case count? is
when 1 => next_trig7_state <= 541,. o SRR RN NN
when 2 => next_trig7__state <= 542,. I T T T )
When 3 => next—trig7—state <= 543’ —o R R R R N A
when 4 => next_trig7_state <= 544; R L L T e )
When 5 => next_trig7_sta.te <= 545; oo NAR AR AR A RN kA N AR
when 6 => next_trig7_state <= 546; o ARAARA AR AR AA AR AR A Rk
when 7 => next_trig7_state <=sd7: - R A R b ek
when 8§ => next_trig7_state <= 548; o RRRRRR AR AR NN AN NN
when OTHERS => next_trig7_state <= s40;

end case;

end process WNMON_STATE_DECODE;

TRIG7_OUTPUT_DECODE:process(present_trig7_state)
begin

case present_trig7_state is

when s41  => trig7 <= "00000001";

when s42  => trig7 <= "00000010";

when s43  => trig7 <= "00000100";

when s44  => trig7 <= "00001000";

when s45  => trig7 <= "00010000";

when s46  => trig7 <= "00100000";

when s47  => trig7 <= "01000000";

when s48  => trig7 <= "10000000";

when others => trig7 <= "00000000"; -- Trig nothing
end case;
end process TRIG7_OUTPUT_DECODE;

-- INPUT CHANNEL REG TRIG

INTRIG_STATE_DECODE:process(count)
begin
next_trig2_state <= s30;
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case count is
when 1121314 => next_trig2_state <= s31; -- #¥xebeesbboptataretns
when 5161718 => next_trig2_state <= §32; -- ¥¥¥¥#taxibborbiniititnt
when 9110111112 => next_trig2_state <=s33; -- *x¥xrestrrnnbbtait
when 13114115116 => next_trig2_state <= s34; -- ¥#revrneentioe:
when OTHERS => next_trig2_state <= s30;

end case;

end process INTRIG_STATE_DECODE;

TRIG2_OUTPUT_DECODE:process(present_trig2_state)
begin
case present_trig2_state is
when 531 => trig2 <= "0001";
when 532 => trig2 <= "0010";
when 533 => trig2 <= "0100";
when s34 => trig2 <= "1000";
when others => trig2 <= "0000"; -- Trig nothing
end case;
end process TRIG2_OUTPUT_DECODE;

-~ OUT TRIG

OT_STATE_DECODE:process(count)

begin

next_trig3_state <= 520;

case count is
when 10122125128131134 137140143 => next_trig3_state <= s21; -- ****
When 19 => next_trigB_State <= 522’. e AN R NN O H0h AR
when 52 => next__trig3_state <= 523’. AR NN RN AN A
when OTHERS => next_trig3_state <= s20;

end case;

end process OT_STATE_DECODE;

TRIG3_OUTPUT_DECODE:process(present_trig3_state)
begin
case present_trig3_state is
when s21 => trig3 <="001";
when 522 => trig3 <= "010";
when s23 => trig3 <= "100";
when others => trig3 <= "000"; -- Trig nothing
end case;
end process TRIG3_OUTPUT_DECODE;

-- YN REG TRIG

YN_STATE_DECODE:process(count2)
begin
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next_trig4_state <= s10;

case count? is
when 19 => next_trigd_state <= g11; -- *¥xpreessattpnm
when 22 => next_trigd_state <= §12; -- ¥wreetooeenbbone
when OTHERS => next_trig4_state <=s10;

end case;

end process YN_STATE_DECODE;

TRIG4_OUTPUT_DECODE:process(present_trigd_state)
begin
case present_trig4_state is
when s11 => trig4 <="01";
when s12 => trig4 <="10";
when others => trig4 <= "00"; - Trig nothing
end case;
end process TRIG4_OUTPUT_DECODE;

— IIR ACC REG TRIG

IIR_REG_TRIG_STATE_DECODE:process(count)

begin

next_trigh_state <= s00;

case count is
when 23126129132135138 141144 => next_trigh_state <= s01; -- ¥#weectetitt
when OTHERS => next_trig5_state <= s00;

end case; :

end process IIR_REG_TRIG_STATE_DECODE;

TRIGS5_OUTPUT_DECODE:process(present_trig5_state)
begin
case present_trigS_state is
when s01 => trigh <= "1}
when others => trigh <="0'; -- Trig nothing
end case;
end process TRIG5_OUTPUT_DECODE;

- COMP CH REG TRIG

COMP_STATE_DECODE:process(count2)

begin

next_trig6_state <= s00;

case count? is
when 216110114 => next_trig6_state <= 3501; -- *v¥eetibiiiie
when OTHERS => next_trig6_state <= s00;

end case;

end process COMP_STATE_DECODE;
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TRIG6_OUTPUT_DECODE:process(present_trig6_state)
begin
case present_trig6_state is
when s01 => trig6 <="1;
when others => trig6 <= '0'; -- Trig nothing
end case;
end process TRIG6_OUTPUT_DECODE;

- WN_RAM_WE CONTROL

WE1_STATE_DECODE:process(count2)

begin

next_wel_state <= s10;

case count2 is
when 2312913541 => next_wel_state <=s11; -- ¥+t
when 26132 3844 => next_wel_state <= g§12; -~ #¥¥Ha
when OTHERS => next_wel_state <= s510;

end case;

end process WE1_STATE_DECODE;

WE1_OUTPUT_DECODE:process(present_wel_state)
begin

case present_wel_state is

when s11 => wel <= "01";

when 512 => wel <="10";

when others => wel <= "00"; -- NOT WE

end case;
end process WE1_OUTPUT_DECODE;

- ACCEN

ACC_STATE_DECODE:process(count2)
begin
next_enl_state <= s00; -- Default: '0' = acc enable
case count? is

when 52153 =>

next_enl_state <=s01; --****']'=RESET

when OTHERS => next_enl_state <= s00;
end case;
end process ACC_STATE_DECODE;

ACC_OUTPUT_DECODE:process(present_enl_state)
begin
case present_enl_state is
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when s00 => enl <=0}

when s01 =>enl <=1}

when others => enl <='0'; -- ACC Enable
end case;
end process ACC_OUTPUT_DECODE;

-- IR ACC EN

TIIR_ACC_STATE_DECODE:process(count?)

begin

next_en2_state <=5s00; -- Default: '0' = acc enable

case count? is
when 46 => next_en2_state <=s01; -- ¥ ']' = RESET
when OTHERS => next_en2_state <= s00; '

end case;

end process IIR_ACC_STATE_DECODE;

IIR_ACC_OUTPUT_DECODE:process(present_en?2_state)
begin
case present_en2_state is
when s00 => en2 <= "0,
when s01 => en2 <="1";
when others => en2 <= '0’; -- ACC Enable
end case;
end process IIR_ACC_OUTPUT_DECODE;

- AS CONT

AS_STATE_DECODE:process(count?)

begin

next_adsul_state <= s00; -

case count? is
when 3151719124130136142 => next_adsul_state <= s01; -- '1' = SUBSTRUCT MODE
when OTHERS => next_adsul_state <= s00;

end case;

end process AS_STATE_DECODE;

AS_OUTPUT_DECODE:process(present_adsul_state)
begin
case present_adsul_state is
when s01 => adsul <="'0";
when others => adsul <="1"; - Trig nothing
end case;
end process AS_OUTPUT_DECODE;

-- IR AS CONT
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IIR_AS STATE_DECODE:process(count?)
begin
next_adsu?2_state <= s00; -

case count2 is
when 21124127130133136139142 => next_adsu2_state <= s01; -- '1' = SUBSTRUCT MODE

when OTHERS => next_adsu?_state <= s00;

end case;
end process IIR_AS_STATE_DECODE;

IIR_AS_OUTPUT_DECODE:process(present_adsu?2_state)
begin

case present_adsu2_state is

when s01 => adsu2 <= 0’;

when others => adsu2 <= '1’; -- Trig nothing

end case;
end process IIR_AS_OUTPUT_DECODE;

-- LOAD CONT

LD_STATE_DECODE:process(count?2)

begin

next_ld1_state <= s00; -

case count? is
when 1110119122125(28131134{37140143 => next_Id1_state <= s501; --'1' = LOAD
when OTHERS => next_ld1_state <= s00;

end case;

end process LD_STATE_DECODE;

LD_OUTPUT_DECODE:process(present_ld1_state)
begin '
case present_ld]1_state is.
when s01 =>1d1 <="1;
when others => 1d1 <= '0'; -- Nothing to load
end case;
end process LD_OUTPUT_DECODE;

- IIRLOAD CONT

IIR_IL.D_STATE_DECOQODE:process(count2)

begin

next_ld2_state <= s00; -~

case count? is
when 20123126129132135138141 => next_ld2_state <=s01; --'1' = LOAD
when OTHERS => next_ld2_state <= s00;

end case;
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end process IIR_LD_STATE_DECODE;

IIR_LD_OUTPUT_DECODE:process(present_ld2_state)
begin
case present_ld?2_state is
when s01 =>1d2 <="1";
when others =>1d2 <= '0'; -- Nothing to load
end case;
- end process [IR_LD_OUTPUT_DECODE;

-- STATE REGISTER PROCESS

MCLK2_STATE_REGISTER:process(mclk, start) -- Triggered by MCLK2
begin ‘ ' ‘
if (start = '0") then
present_trigl_state <= s30;
present_trig4_state <= s10;
present_trig6_state <= s00;
present_trig7_state <= s40;
present_wel_state <= s10;
present_enl_state <= s00;
» present_en2_state <= s00;
present_adsul_state <= s00;
present_adsu2_state <= s00;
present_ld1_state <= s00;
present_ld2_state <= s00;
elsif (MCLK'EVENT AND MCLK ='0' AND MCLK'LAST_VALUE ='1") THEN
present_trigl_state <= next_trigl_state;
present_trig4_state <= next_trigd_state;
present_trig6_state <= next_trig6_state;
present_trig7_state <=next_trig7_state;
present_wel_state <=next_wel_state;
present_enl_state <=next_enl_state;
present_en2_state <= next_en2_state;
present_adsul_state <=next_adsul_state;
present_adsu2_state <=next_adsu2_state;
presént_ldl_state <=next_ld1_state;
present_ld2_state <= next_ld2_state;
end if;
end process MCLK2_STATE_REGISTER;

MCLK_STATE_REGISTER:process(mclk, start2) -- Triggered by MCLK
begin
if (start2 = '0") then
present_mux1_state <= s0;
present_mux2_state <= s00;
present_mux3_state <= s00;
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present_mux4_state <= s00;
present_muxa_state <= s20;
present_muxb_state <= s20;
present_muxr_state <= s20;
present_muxi_state <= s20;
present_trig2_state <= s30;
present_trig3_state <= s20;
present_trigh_state <= s00;

elsif (MCLK'EVENT AND MCLK ='1' AND MCLK'LAST_VALUE = '0") THEN
present_mux1_state <= next_mux]_state;
present_mux2_state <= next_mux2_state;
present_mux3_state <= next_mux3_state;
present_mux4_state <= next_mux4_state;
preseht_muxa_state <= next_muxa_state;
présent_muxb_state <= next_muxb_state;
present_muxr_state <= next_muxr_state;
present_muxi_state <= next_muxi_state;
present_trig2_state <=next_trig2_state;
present_trig3_state <=next_trig3_state;
present_trig5_state <= next_trigh_state;

end if;

end process MCLK_STATE_REGISTER;

-- TRIGGERED BY MCLK, MCLK2 PROCESS = FINAL OUTPUT

MCLK2_OUTPUT_REGISTER:process(MCLK, start) -- Triggered by MCLK2
begin

if (start ='0") then
RAW_MUX <= ( OTHERS =>'0");
XR_IQ SEL <='0}

WN_IQ_SEL <="'0";

IIR_SEL <='0";

A_MUX <= (OTHERS =>'0");
B_MUX <= ( OTHERS => '0");
WNR_MUX <= ( OTHERS => '0";

- WNIL_MUX <= (OTHERS => '0");
CHREG_TRIG <= (OTHERS => '0");
OUT_TRIG_EN <= ( OTHERS => '0");
IIR_ACC_REG_TRIG <="0";

elsif (MCLK'EVENT AND MCLK ='0' AND MCLK'LAST_VALUE = '1") then
RAW_MUX <= mux_sell;

XR_IQ SEL <= mux_sel2;
WN_IQ SEL <= mux_sel3;
IIR_SEL <= mux_sel4;
A_MUX <= mux_sela;
B_MUX <= mux_selb;
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WNR_MUX <= mux_selr;
WNI_MUX <= mux_seli;
CHREG_TRIG <= trig2;
OUT_TRIG_EN <= trig3;
IIR_ACC_REG_TRIG <= trig5;
end if;
end process MCLK2_OUTPUT_REGISTER;

MCLK_OUTPUT_REGISTER:process(MCLK, START2) -- Triggered by MCLK
begin
if (START2 ='0") then
RAW_TRIG <= ( OTHERS => '0");
YN_REG_TRIG_EN <= ( OTHERS => '0");
COMP_TRIG <="07;
WN_RAM_WE <= ( OTHERS => '0");
ACC_EN <=0}
IIR_ACC_EN <="'0}
AS CONT <="'0";
IIR_AS_CONT <="0’;
ACC_LOAD <=0}
IIR_ACC_LOAD <=0}
WN_MON_TRIG <= ( OTHERS => '0%);
elsif ( MCLK'EVENT AND MCLK = "1' AND MCLK'LAST_VALUE ='0") then
RAW_TRIG <= trigl;
YN_REG_TRIG_EN <= trig4;
COMP_TRIG <= trig6;
WN_RAM_WE <= wel;
ACC_EN <=enl;
IIR_ACC_EN <=en2;
AS_CONT <= adsul;
IIR_AS_CONT <= adsu2;
ACC_LOAD <=1d1;
IIR_ACC_LOAD <=1d2;
WN_MON_TRIG <= trig7;
end if;
end process MCLK_OUTPUT_REGISTER;

- End of rtl.

- endrtl;
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