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—— | i & ¢ encoder.tdf A S 54T 10/06/97, 10:52 5%
- v9 N 10/05/97, 10:32am Jim finally figured out how to update a VCS projecti?!
- vA JN 10/06/97, 10:2lam
-- v7 JN  09/30/97, 02:19pa ddad debug pins for andac troubleshocting

w5 Ju 08/29/97, ll:55am vwed maintanance
w5 g 08721797, 12:558a Chezck-in to new locaticn.
74 I 08/20/97, 05:23pa .

v3 JN  08/20/97, 0d4:44pnm Total Rewrite,

Implamentation through lockup table
vl LWL 03/13/97, 02:3&6pm Initial Checkin :
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- 3] AL F ik

- 11705795 ST Taitil creation.

-- 03/02/97 de Change to different 1,7 end=c.

-- 03/18/97 JH Complate revislon for new 1,7 enccdar

-- Thls media contalns an authorized copy or copies of material owned by
-- Caieb Tachnology. This ownarship notice and any other notices iacluded
—- in machina readable copies must be reproduced on all authorized copies.
- This i3 coafidantial and unpublished progperty of Caleb Technology.

-~ All rights raservad,

INCLUCE "GINZRICS.INC"; -- £J283F#K

SUZCESICH zncoder
(

rz_clk : INPUT; -- FRAEFHK
resath : INPUGT; - AHRFIFALR
nrz(l..0] : INPGT; -- Mistarz’TH
wg : INPUT; -- BAM
rwd : CUTPUT; -- A $ER&RTHmE
last_bit 1 CUTPUT; -- A TRBEAMERE
dly_«g i oUTEUT; ~- EEFARSEBRIETHE S
YARIAILE
sr__aut{:':..O] : DEF; == i FHESHE
dbze(l. -0} i DFF; --= #$l—m=ZitH S
lead_shiZt : SOFT; -= Z4##& § Fos LAk
vilag 1 SOFT; - AAFEREAKAERRE
cutpur symbol
th out([1..0]1{2..0] : SOFT; -- HRA—HARMEE LTI
wgis : DFF; —— AEEATAMTR
last : DFF: - HERBRSLRATHEAKE
lnrz{l..0} : SOFT: —- BEMnar'SfigA
3EGIN
- pRAFER )
sr_out(]}.clk = rr_clk;
dbtcf}.clk = rr_clk;
wgif.clk = rr_clk;
lastc.clk = rr_clk;
-— AR
sr out{}.clrn = resetb;
dbee[] .prn = reseth;
wgif.clrn = resetb;
lasc.clon = resetb;
-~ EHnzAHTE
IF wg == VCC THEN -— FHA
inrzf] = nzrz(}; == EHET—T#H
ELSZ - FILAHEA
itnrz(} = 1; -- BAGUETHAR
END IF;
-- PREZUHRERHE
IF wg == YCC THEN -- FHA
T dhtc(] == 2 THEN ~ EE N E A RE
dbtc(] = 0; -- EHIRS
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ZLSE -- &it#y
dhtel] = dote[] + 1; -- ¥/imit# 5
END IF;
ELSE -~ EREA
IF dbtg{] != 3 THEN -- BEAMMEHE
dbee(}] = dbte(] - L; -- &g it E
ELSE -~ B E A
dbtc[] = dbtc{l: -~ M EARE
ENO IF;
END IT;
= BABLETH .
IF dotc(l] == VCC THEN -- HRAAZEHHAME
load_shift = VCC; - BEEAN
ELSE -~ FEAAREFHENE
Load_shift = GND; - BARE
IND IF;
-- ERABEAMTH
I wg == VCC THEN -- #FHEA

IF wgff == GMD THEN

- FwmEm—REi%

If dbte[] == 2 THEN --

wgff = VCC;
ELSE

ELSE
wgff = VCC;
IND IF:
ZL5E
T wgff == GND THEM
wgff = GNOD;
ZLse

IF dbtg(] == 3 THIN -~

wgff = GUD;
ELSE

wgff = YCC;
IND IF;

IND IF;
END IF;
-~ B R R
TABLE
lnrz(], sr out[4
8"ga", E"XY(”
B"0L", BrmKXK"
B"1C", B"GCA"
always walid
Brio”, B"Q0Q1l”
violation
BT10", a3"gLo”
a3"1a0", argLL”
Qccur
s"1o", 37100"
3710", BpT1o1”
violation
’ B 1497, Bri1Q”
accur
Br107, BTlll"
cccur
arii-, B~QQ0"
always valld
B"iL", 3rocl”t
vialation
a'ii-, ATQLO"

2]

=> tb_out[1](], tb_out(0}([],
-> BUXKK", 8"00L1",
=> BUKXX", B OLO",
=> BUXKX", B 100",
> BRXXX™, B"000",
- B XXX", B"100",
a> BrRXX™, BPXXK",
-> BUKAK™, B"100",
=> BYXXX", B"000",
-> . BT"XXX", B XXX",
-> BUHKX", BUXXX",
-> BKHK", B7101",
-> arglo-, B 000",
> BRRXK", B"101",
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ver
Lo~ AERBER (14 ) |
11", ELLES R -> BUKKK", BUKKKT, GHD; -—- 2GS RAFLE [
QCIurn
3"11", a“1Qa" a> BUKKK", ge101", . GND; -- UIFTIGEIL0 I
3L, a"ior” =5 g*100", 8"go0", vee;  —— VAT SRE ATEE TR |
violazian
a~iL-, B"110" => BUAKK", BXXK", GND; -- &iKEHS FAFL o |
Qccur E
3 11", B"1l1" =-> BTKLX", BUKKX", GND; -- Hik@ah s RASLE #*, | -
gccur 5{1 |
END TABLI; #
. %
- f&&:f}'{-’?ﬁ'ﬁa& . lE' -
I load_shift == VCC THEM — EEAEH z | =
sr ou..[z. 0] = tb_outfd]{}; — BAT—HEEME
15({vflag == VCC) THEM - EAARYEE i -
sr_out(3..3] = tb _out(l](l; -- }‘g)\‘,gz;.‘fgﬁ;ﬁh_};ﬁ % X I
clSE - 'E:-;/F.ﬁ‘i?‘?\-—'“’;?,‘{k? -%-;
sr_out(3.. 3] = sr_out(4..2]; -~ 4z — 15 72 I8 |
ZND IT; ) .-
se5E - BARATH '
sr_out (5. 1.] « 3r outf{4..0]; -~ f#{E—48i4 T - A
TND 1T AT
o a | -
-~ FBEARER R =
IF wgif == YCC THIN -- #HA |
lasc = 3r out{3]; -- SEREHEMSEL
Z£L3= -— EHFEA |
last = lasg; - HBERESREL |
£ND IF;
-- putput assigrments | H
awd - tsr_out(5]: -= $MBARTHES | ~
dly wg = wgti; -- LR AMEE -
last_pit = las; -~ RHBEAME T
END; ] .
| .
I
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ARHE (15 )
e 1% i decoder tdf A 4 BRI 10/06/97, 10:52. £ F

—_— vi JN  10/08/97, 10:52am Jim finally figured out how to updata a VCS project!?!
- w3 JN 08/29/97, 02:08pm Added psuedo sync detect signal to pln 7 of project.
- w2 JN 08/23/%7, 1l:0lam New Decadsr Initial Chack In

- vl JN¥ 08/27/97, ¢l:00pm Initial checkin ;;
B TR R & -
B
e mm e S T 2 ---- ——— 3
-~ F
-- PILINAME: decoder.tdf & _
—-— LANGUAGZ: ahdl Z
-~ Jim Naxon Py
- zE: i
_— X2
- :;éaﬂ : ) J%;}i
T ABEAASATHEALERTR-LIMEE - —HHTGREE A
T OREMETASRUMEAZIMEATR ARHTHREBITAZA jEu
= ?ﬁ%bmlmm% #ﬁﬂhmiRﬂT RABA K- T
T ORHABB—BRANEA > BEAELEANEEZOREHA - Py B
-- ESREUTHMEAREASE NS - LU e £ R AR R TAHL AL A -
-~ i“ﬁéi’*“ta=a—‘%%&ﬁ& H BRI IS E A R
— ERAEHRY  —viegRRREAREERATHS LA LB TENE —
- AR AWHRMEE - m'ﬁ‘:‘é.o.l._—l‘r EHHBAE-2HAE SN
- ﬁﬁ%ﬁ%ﬁ&ﬂ&ﬂﬂ*ﬁ ER Mg & KA A SRR
=T PIHRE BT 'f—“ﬂi"]ﬁkfﬁmh#*fﬁiﬁ&ﬂﬂﬁlﬁhzﬂ CE
TT O OERARRKH - R ?R&%%Qﬁﬂ%#% A 2T 2 FF
— LALBREHBBES—MuRE $11 8 & 3t 3 B(lock_catr] ])?é:'éf::"; .
O ERB R S H BN e o — 5T 3 LR e Elock_len \
T OBATLOMH ) N SASEAGAREL HEFHREE - R .
T BAIE S HRESIHANGIRE R T EY Y .

== —Z Bsym_ enéﬁ‘ﬁi’uﬂéﬂiﬁéﬁfiﬂrﬁéi SR T — A
A CRE EBEARTRRAENLTERY  ANHBH—TREANTE
".mmowmomm»%ﬁm kﬂ&ﬂﬁﬁ”% Lx?ﬂ?ﬁ%%%
== f&4 - B A EEA000 00052 A ML 6 REARIE ©

T T
3

3

]
e
\_/ -
gq5

-- REVISION HISTORY:
- Date Person Description

-- 08/25/97 Jo Initial attampt at a Bacoder

-- This media contains an authorized copy or copies of material owned by
-- Caleb Technology. This ownership notices and any other notices included
-~ in machine raadable copi=s must be resproducad on all authorized copies.
-— This is confidential and unpublished propezty of Caleb Technology.

. Bt — — —

'

-— All rights reservead.

[NCLUDZ "GENERICS.INC"; -- support for modas of compilation

SUBDESIGYH decodar
{

-18 -

AR R PR BN (ONS ) A4MAE (210297208 )




e
)

PO EIRDEE H w5 %

445727 .

B7

=90 -GENERATE;

3EGIN

-- ¢lock assignments

dete(].clk =~ rr_clk;
cur_sym(].clx = rr_clk:
cur_nrz{].clk = rr_clk:
prev_arz(].clk = rzr clk;
err.clk = rr_clk;
lack.clk = rr clk;
leck _entrf{).clk = rr_clk:

~~ rasat assignments
dote(].clzn = resethb;

cur_sym{].clon = resetb;
cur_arzfj.clcn = resatb;
prev_nrz{).clzn = reseth;
err.clen = reseth;
lock.clrn = rasetb;
lock cntzr(}.clrn = resetb;

--~ lock to sync pattern implementation
I rg == GND THEN -- #HHR

lock = GND;
ELSZ -- if re=ading

If lock == GND THIN -- ¥ & adiE

lack = VCC; -~ {§F4§E
ELSZ
lock = GND; -- j&& R3§A
ZND IF;
ILSE == FoiiE

rz_elk : INPUT; -- HEf-dupgt
rd ¢ INSUT;  —- STAT#H
resath : INPUT; --EE 4%
3 ¢ IM2UT; == R
lock_len(35..0f : IN2UT; ~- HiLZ{ AMIENRE AN ERF W@
pattezrn
arz{l..d] 1 CUTPUT; -- nrz’f ey
sym_err : OUTPUT: -- BB EFERGFE
zd clk : OUTPUT; —- 3R] 4 a0h3f AT 6 T8 iR
locked : OUTRUT; -= {57 ARES Bk 12 409 1 B045 ] 42
psync_dat i OUTPUT: -- 25 iam
)
VARIABLE
dbtc(l..0} 1 DEE; -- BRENEE
cur_sy=(4..0] & DET: -- AT H EardinzTH
cur_nrz(l..0] : DEF; -- #HME aTRRAnrz T H
prev_nrz(l..0] : DFF; -- HiprddmzTH
err P DFET: -— HUEARTH TR
lock : DFF; -- A TREINRBHEAR FEMERE
lock catr(5..0} : DFF; -- HHEARFHREEHENMGAHRZLEA
prev_tpl(1..0] : NODE; -—- &4 ¥ F&yiaaTarz THHE AEH
cur_tbi(l..0] : NODE; -~ F 4% 8 WnzdF#Hatadt
tbl_inpuz(3..8] : NQDE; -- £% FE ReyEidsma
vflag : NGDE; -- A%z
thl_err NODE; -- & & fFRSHIRAREER
I7 DLBUG CI3CL *TRY '= 0 GEMERATE
psync_: dat 34 : DET; -- HiHREER) Ak AR

IT lock cntr(] ==~ lock_len(] THEM -— #FEikdiE

Lock = VCC; -- :?.z}%fﬁ& hES
ENO IF;
END IF;
.- HEIMERT
IT rg == GNOD THEN -~ BILAT R
-19 -
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lack_cntr(} = &; -- LRI R BAH AR
ZLSE . BER
IF rd == VCC THIN -— R AR RTH
IF dbtc[] == 1 THEM - HARFARET RS
lock_cnte[] = lock_‘cm:r[] + 1; —= ¥ hait it
ELSE T EUHEREGHER Y
lock_catx(] = 0; - FEIES
END IEF;
ELSZ T AL ARRR T
IF dbtcf] != 1 THEN - HAE AR R RS
lock_cntr(] = lock_cntr(}; - .‘?&H‘rﬁlﬁifﬁfé
EL3E T BLAFHRERHERY
lock_cntz([] = 07 -~ FEHES
END IF;
END IF;
END IF;
- BAaETA
lock == WCTﬁN ~— A E AR AR
IF dotc(] == 2 THEN -- B HIAREAEG
dbtef] = 0; -~ SRS
ELSZ - wIEEEAATAE
dbtc{] = dbtel] + 1; - HEhait#H B
END IF;
ELSE -- FANER FHHE
IF rg == VCC THEN -~ BHR
IF rd == VCC THEIN - F— AET R
adbtc(] = 2; -— 3 _;:5;;5
ELSE == o
IF dbtc(] == 2 THEN -~ FUHHEBR AL
dbte(] = 0; -~ FRIHE
ZILsE —— EUHHBIEREAR A
dhtc(] = dbtc(} + 1; ~— ¥FhitHE
END IT;
ENG IF;
TLse - EAAHR
IF dbtc[] == 2 THIM —— ;Stﬁf-ii"’-}',‘iﬁj’;\f’-k“
dbte[] = 0; - GRS
ELSE C BN EBAATAY
dbtc[] = dbte[] + 1; - MAeit BB
END IF;
END IF:
IND IT;
= BRFHANTE
IT DE3UG_CIRCUITRY != 0 GENERATE o
psync _det_ff.clk = rr_clk; -— mREFER
IF lock == VCC THEN -— AT
-— FER G A bR

If pasync_det ff == GNO THEN

IF dbtc[] == 2 THEN

R ZEAHER

IF cur sym(2..0] f= 87001" THEIN -- & IEHFHHT

psync_det_ff = VCC;

ELSE

psync_det ff = GND;

END IF;
END IT;
ELSE
psync_dat ff = VCC;
END IF;
ELSZ
sync
p3ync_ceb_ ff = GND;
END IF;
psync_det = psync_det f[f;
ELSE GENERATZ
osyne_det = GNO;

—— WA R
—— EANE A
- Hedr R LR FAREE

-~ BRLE S R
B AN Sy g
A A REF S
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ZHD GENZIRATZ;

-- impuz shiic registar implemen:a:icgnﬂ )
cur_aym(4..1} = cur_aym(3..9); -- _Lfyf_-z{c. o
cur_sym[Q] = rd; -— BATHEEA

- RATHEER S '

[T abba(] == 2 THEW -- EEI-ZE AR
IF vflag == VCC THE} -- BB —EF

prev_nrz(] = prev_tb. ‘; -- P AaiTnzTH
EL3Z - FLE—EH

prev_nrz{} = cur_nrz{]. -- E+4}8 iz ¥#
ZND IT;

cur_nrz{] = cur_tbl{]; -- 58 WTurz i H

ELST -- BEAR—ZEEAERE
prav _nrz[] = przv_orz(]; -~ Rib R Anrz T H
cur_nrz[] = cur_nzz(]; -- Hib¥ B dTarz i #

END IT;

-- FRBBENERL o
IF dpec[] == 2 THEN -- FA#H AR E

err = tbl err; -- B FEAIRALR
ELST - FEAS—ZEAERE

err = err; -- bR A ATHERAR
END IT;
-~ HEmATdz iRk
tbl _inpuz(5..1] = cur_sym(]:

thl _inpuz {0} = rd;
TA3LZ

tbl_input(] => prav_tbl([], cur_tbl{], wvilag, tbl_err;
3"C03C0L"  => 2%%x", a8Taon, GND, GND;
B"O0CO0L0” => BUKX", B"go1", GuD, GND;
B"00010Q"™ => BUXX", a"icn, GNOD, GMD;
B"GO0LQL" => anrx«", B 11", GND, GND;
B7CA14Ca" => B KK", gT10", GNQ, GND;
B"Q01QQL" => B "XX", 8"go-, GND, GND;
B*GO1Q01Q" => BXX"™, B"oi"-, GHD, GMOD;
B731Q0CA" =>» a"cor~, g"ii", vce, GuD;
B70LCACL" => B"KX", B"0Q", GND, GND;
87010013" a=> BNK"™, g"gL-, GuD, GND;
BT010100" =» 3°XX", a*io", GND, GND;
37010101l a> ER . qu B*LL", GHD, GND;
7108000 " => 3", ariiv, VCC, GND;
B"lCCACL™  a> 3 gx-, 80Q", GND, GND;
87100010~ => BXX", BTQL1", GND, GND;
BT1¢QLQ0"  => a"xx-, 8"16", GND, GuD;
B"1001QL" a> BYKX", B*1li", GND, GND;
871010QG8" => B"XX", 810", GNO, GNO;
BT101COL"™ => 8x%X", Bmgo-, GND, GND;
B71G1010" => B"XX", 3"g1l-, GND, GHND;
-- invalid sywbol combinations

BTGOCAQQ™ a> B "XX", KK, GND, VCC;
BUXXLL™  => B"XKK", a"gx-, GHND, YCC;
BUXXK11K™ => B XX", BXX", GND, VCC;
B XX11XX"®  => BTRX", B XX", GHD, VCC:
B"K11XXX" A gnExX", B™XX”, GND, VCC;
ATLLIXUKAL" => a%xx~, a"xXx", GND, VCC;

ENO TABLZ;

-~ R
nrz(] = prev_narz(];
SYm_err = err;
locked = lock:

rd _c¢lk = dbtc{l]:

ENOD;

-21-
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~BERAEAMAH AL H - THMAME L X R &
ME - ZAKREA —HBHBER-RKOB1IEAAXZ A RHE
EAMAHEANZLBEORHABREHE - ZHBHS >

@E“g)\ﬁﬁ.ﬁﬂ , yx»O;ﬁl%iiéﬁﬁﬂitﬁi‘i—ﬁ-ﬁ%jﬁ%.i
EHMEDEHE FERMAALBALNEN S EBEAHR

CAHFURTFARAGEAN > BHSAL —F = BBk E K
Bt ZAREOR - HARKEZTHM Y RAERL &
B 2510 26 4 A7 8 E g4 o

PRE P O H m IR S 3k

%i’?ﬁ‘i“ﬂ#ﬁ*ﬁ— ( #9244 : "MAGNETIC RECORDING ENCODER SYSTEM )
FOR A (1,7) CHANNEL HAVING A 2/3 CODING
RATEII’

An improvemen.f in a system for encoding a data field on a disk with write géte
data. The system has an encoder and a data receiving controller for directing write
gate data in the form of § and | big to the encoder. The encoder, in response to the
write gate data, produces a primary code in the form of 0 and 1 bits and directing the
prin:iary code to the disk.l The primary code has certain predetermined criteria with the
encoder producing a secondary coding rate as an exception when the write gate data
does not result in the predetermined criteria. The improvement comprises a
mechanism for ensuring that the last predetermined number of bits in the data field are

free from the exception.
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