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Finctional [escription

Data Ingunt iFigLre

Following power o, the Master Aesmt ME: is pused LOW 10
cear the KMQ IFgure 21 Tha tnper Arady 1R fag HIGH
indizates ther the I*0 input stage is ampty and guaitaole to
receive data uvher R ig walid SHIGH), Shift-r 85I may be
asserted, this lnading “he cata a-esent @ Og mrough Og inin

tte FH). Benging the 81 =igral FIGH cavses IR ta diap LOW.

K21

The dela ramains ar the first iocation unni 31 is sel LDW. With
3l LCW, the cata tnen prapanstes to 1he secowd lugalion and
continues 1o “tal through” to the output stage o lesl empty
wzavion. |F the FIFD is not full after tha 51 pulse. IR will suain
ot valid IHIGH], indicating :hal there is space swaiable i (b
FIFD. IF t-e merncry is 1), the IR fleg remaine iwald [LOWI.
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ity tw FEX Bl the 31 can bz Feld FIES gl 2 S =Tl
ISU: geours Figare 3. Tolowing the 50 pulss, the weply
lugat g “ouhodes O™ o the input stage. This wsold e an

F ¥

opul Predy N1 palse HISH and awaiticg dakn 5 shited o,
The 51 mnst be hrough: LOW before addinn-al data can oe

skifrzd in

Data Transfer

Al dat3 vas bes- tra-s'errad o the second localir Ly
aiging 31 LCW, the eata confinnes e ™l thraug ™ the FIFD

n en osvichrorcus matnar. The data stacks up & the enc o
the dovice, fewany e ompty locatens dp front

Data Duiput I7ique

Tle Tataur Bzazy WR) tleg HIG A ndicales Ibat e 5 wdld
data gt the potow stage dpirs dy O An risal Waser Fesot
MR pase LW a1 povesr _posets che Doi Recdy LOW
[beure F Alttpugh 1z intenal coetrol ciovwitry is cles e,
randoe data remains on b oulpul ping leioshelss nho tha
M0 1R WAL ks trosugt” e volpot s:age, causig OR
ta go HIGH, anc eplaces e amdoe Jata with valid date,

hen the 0B “layg i walid HICH, desa car be t-anstered cut
via the Shdu=Our EDY gontrge A 5001 resols oo "husy”
VA signel al be OF flan When S0 is heought LW, date s
shifted 1o the outout s12;3, ane che ampty ineaticn “hubbles

L 0 ~he irput stage. At thz sorepletior of thz 50 milse, OR

qers HIGH. 1 the last valiz piece of data hes sa=n shfted oo,

Iz e -uencmy enpy. e R tlag remaing roalic SLOW:

Wil ke FIFD empty, th: 257 ward swfed -ut rsmaing o0 the
napus pins Gy .

Wah the 170 crprv, the 53 can be hald TE30 aonl 4 S8l
accurs (Figue 3. Following che 51 puse, the cals “lalls

sorcugh” o the oupus sage THis resuls ooan TH polse HIGH

ad cdala s sailfes ol The S0 oms! e loogys LEW nefore

addisionadl Ugza Ldeoseosheled out,

Data Inputs

The -wne deta nputs ch ke SOGI0 are TTL campeihe,
Ihe-g 13 nc weighting o 1o inputs, and any ana af mam can
be assigred a5 the M5B The memaory sizz of the HFC can be

dete oyt pnz te, 3« B4 7w (4

15 B In tha
reduzed format, the _posed dica outpit pens most 2lse be o laf

raduced “ram tie ¢ 69 canfiguratcn by leaving noen onuzed  apen.
Name | Function Volia J6, C3, B6 Petkage
My D=1z Inpua L Pin &
m m Fin B
i m Fin 1
o; 1L Bin 4
by m Fin 4
O mL P 10
J5 L P 11
0; TIL Pin 12
Og L |ps TIL Pin 11

TAW LS! Products inc.

k- 25

K


http://www.pdffactory.com

TDC1030

ey

Data Dutputs

The #ane dma oocous of the TG00 are TTL comipzthie,
capale ol driving lour ‘nwi-anwes Sebotky TOL (RGPS LSI
wnit lsgcs or che equivelem. There is noowaichtng w e
mtpts, and ary o ol them san ke assgred a3 the WSE.

[hee werory sizz aof e FIFO cenobe raducec from ive 9 ¢ 6
rrnticeeraton by leawing on2n uused cals owtpat pins

e, &% 88 Fx B0 1« B Inothe redusad tormat, the
nwsed fata irpat sics most alsa be lell apen,

Nome Functien Vaie J§, 1, B6 Package
iy D&ta Cupul ML Fin 34
i i Fin 33
oy m Fin 32
o m Fin 1
0y m P 2
i m Fin #
il m Fin 1
0; M Fin 17
[y Jerla Thiepur T M 16
Controls
al Tha cisng wdye lads dasa intc the input stage.  FaR BR LCW <'ners wll data and corzal within The
“he 3l i edae Lriggers toe awttmatic dag Fed: Input Beacy Tlay is see HIGE, Dumn
francter pro;oss, Feady ‘lag 1z sel LOW, and the FIFD iz clegrpe,
The output stage rerigirs in the state of the
50 “he rang edoc casses 03w go LCW. Tha last word skiftied ww ar nothe randam sare of
falling zdge woves upstiaain dili inta the OIWET L.
Qulput stage and ggers the “Lekble up®
pruczss af empty lecannTs, aE itk the T0C LW, the ouprs of the FIFD am
[IL cumpatible. Wher dissh.ed
ilE HISHL, the zutputs qo inlo thair
Fich-wrpedance star.
Nama Funcrion Yalue i JB, &3 BE Packege
Bl Sfi-In T Pi:
e Sf—Our m Pin 2B
AF #aster Reser ull Fin 27
GE utpwr Erchlg m Fin 15
Pawar
Tha2 TOCHTA0 nperotes trom @ sng'e + 2.0V sapple. A dowe-
and ground peaug sl e connected.
Hame Function Vake JB, C3, BE Package
LS Supply Wottage +5.1 fin 7
GhD Ognal Gropred 0l Pinz 1, 2 14
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Statuws Hays
Inpe. Heady R and Qutput Resdy DR Sags are seowiced 1o I3 An IR “leg HIGH irccates that the inpan #1aqe

idizete the strus of the HHD, Oparatizn with use of the flags
iz uxplained ir the Fusctonal Cescription. In <his med of
speratin, t3e Aift-In and Shift Cut raes erz delerranzd by
e status Yags. 1w wesumed that 2 Skift-nopr St a
aulse s rat agpred oetd the respective lag IH, UR 3 valid
[Fpures 1 and 3,

The IR ard OF flags are no: equred W ocparee the dovizz A
Fich specd burst e is ach evab e wehan oderzing wiioul

*hz flags. Reler to the Hgb Speec Burst Meode sectin for a

SUTTEIEEE cescrinizn.

iz empty end rwace to sccept valid deta An IR
ICW indicalus Mg the =IFD @2 tul or Tat a
pravioLs 3| operation is not complele.

ca Moy OR flag HGH assures walid ilatz ar the
o.tout stage ipirs Jn-dal Howswe, the OR
Y¢n dogs not indicate wheler 00 net herz s
gy new daa awaling transt2r into the oulpul
grage. dn DR LW o cates that thz output
goln s busy”, or that ters 3 rnovaid daly

Name [ Fumclion Value i J5, £3, BE Paehoge
T Tt Reaty Fig ™m Pin 3
R Qutput Jeacty Fiaa m Pin 25

#

Application Notes

Expanded Format

[ TIZIC30 is casle caseaded rooincresss word capachy
wrnant amy estoragl cieeitry, Wntc zepaciy cat be expanzed
hzpcnd the 195 words ¥ 9 bie contigurauon shawe in Migure
E. 1t csesearled Tomat, al nacesgary communizazions @l
siming arz hancled By the “1%05 “hemselvas. The
imeczmnuicaton speed is cortaclled by the miricum lag
alse ks and e Nag deays. (See Foares Foard Hilhe
maximur duly rate when castading devices 15 137

vty thr addiicn ol a Jogic cete, the FIFD is cosly mxpanded
to inrrease weord lengn [Figure B The basic nociztion grd
lirirg are wzntical to © 3nzle TIM0, wilh *he cxcezton of a9
alditizral gate delay on tna Hags \erd leagte osn ke

TRW LS| Products nc.

expanded ceyanc che 18 bits X 4 wards configuratiu® samwn
ir ke 4.

High—Speed Birst Mode

Carst ratas cf TEMMz car be oblamed for anplicatia=s 0 whick
the device #tatus flage are ot used Ir ths —wce nf
pperatinn, the Burst-In ard Burst - Dut ratos are determined by
e minimam Shitt-In Palge Widths, and Skil Qul Pulse
Widths 15ne “gures "L oand “T Wb the Inpul Ready and
Jatal Aeady “lagz not maritored, # shitt palse z¢n be applied
watmont ragand to the staws flag. Fowever, & 30 *T-In pulse
whizh woald overflow the storage capac Ly u- the FFD is no
prrmited.
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TDC1030 Taming Diagrams

Figure 1. Shifting In Secwenca, FIFO Empty To FIFO Ful
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I Inzut Heady ieilille A'SH 2 E0 g gropared lor valid dets. 0 Input Ready gows HIGH e delay lor 31 LOW) - stays

? shil=tn sct HIGH  cete ‘waced nre ot stage. flag irdicates F:F) prepared for additosa duta,

3 bwput Deary drods LOW g deley ater 31 FIGH) - pou i Frceal mocesy o nz0 Pnd thraugh G9th werd i FIFG,
stegn sy £obrpas Aeacly rer-aing LOW st atlempt -3 shist ontg fal

4 Shift-Ir st JOW - daia ‘e first location “Tulls through FIFD. a0 dat: Lrans'er ocours.

Figure 2. Masier Reset Applied With FIFD Ful
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[P,

SHIFT- I

ful | 1dicates T gy,
L Maste Rz pulse LOW  clears F'FD. a. Sinl-I HIGH [tyRsy de'ay atter MR) - rlearing process
3. Irpul Neacy gaes HIGH iggmymy) veloy =fter MR — flag LUl L., RGR Ny data irte FIFO.
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Figute 3. With FIFQ Full, Shifi—In Hed Hegh In Anticipation 0f Emply Lecation

2 R

T
L] .
(/1A R /.
INFUT READY 1 I
1, HHC = imitialy full, S=ilt=fis held HGH, 4, Inoat Heady rewsis LW - data Shifs Inoto empry Incatian
7. Shilt—Cul pulss  data i~ the outpol slzye 15 unboadse, is comalze, SIFL i aan Fal
“babhe up” orccess o empty locetion Dagms. %5 broaght DWW - nacessary Wocomalese Shft [noprogess,
5 Inpur Feady HIGH AT falltirough deay ater S0 pusel - tllwas data “all hrough” + s¢gonat empty localior
wher empy Dcaticn reaclhes input stags, flag indica.es FIFD stthales ef.

is prepzrent T ozt g

Fiyure 4. Shifting Out Sequence, FIFD Full to F¥0 Empty

VFgg- »
SHIFT tHN W
THROIGH

IR0 NORDS B

/N
AN\ Cm

|'-‘_ i
gﬂ;:HT 18T WIRD )& IND 'WORD {7 17 GTH WDRD & m
Ir

! Y | FIFO_EMPTY- 6ATH
o WORU REMARES AT
DUTPIT PIKS

19T SHIFT
DT MILSE

1|]|| -

1. Output Ready HIGH - no data transTerrng in crogress, velil o Outpul Reavy goes HIGH - -ransfer procous cusipled,

dala 5 3rEsenl &t Outowl stage. valid duly preseht a1 ourpir
2 Ehit=0ul zet HIGE  -2sets in G7FLOWY. 4. Yepeat process to unlzad the 3 throagh Gétk ward from
1 Mitpu Ready drops (W fipq detey after 50 KICH - RFD.

-1

nutsut stage “busy.” 7. Dupu: Resdy romains LOW - 1170 is emply.

4. Shitt Oul so1r MW - detain the isput stage is arloaced, B, Skl -Dur oglse asserted  with allemp? 0 nninad trarr
arc nowy dara repleces it oes emsiy losacan Mmebbes a2t o prply HEC, o dala trans™er ocoors
INpuL Slag0,

TRW L5l Products Inc. K.JZS


http://www.pdffactory.com

TDG1030 rtey

Figure 5. With FIFD Enpty Shift o Is Held High tn Anticipation OF Data

SHWFT IN j\

1

oot —t ] o \J\;
— [IT7TT777Y. 1 77

:-| ook
DATA DUTPUT XXS
1 HFO = innaly empty, Skift-Oct iz held F SH. 4 Do Ready HIGH - ey falbhensch delay afler 51 palse),
? Shitt-nopulse  loads data inp H-G and irilates fzh TR lay signzls the arrival of valid date & the mimpe swagr
hrzigh™ o % (ilpul Reacy goez LOW - deia Sft- Cut is camazlers,
3 Jata Curpu mrangtion - It; delay tefinee OR HIGHL val FIFD is again empy.
Lt aTives At ntoul stans, B, Saift-du ser I0W - nevessary t enmplzte Shitt-Out
aracess allzas "wbbo up” of aTpsy lonation as daw
Liraargh ™
Figure 8. Caseading For Increased Word Capacity — 128 Words X 9 Bils
SHIFT-IN >l 51 e 2 R I DUTPUT AEADY ALAG
INPUT READY FLAG  ~a———1 ik 50 [ iR 30 [—— SHFT OuT
MOWORDS Oy [ Oy 4 WORDS
LR L] I, »| 0 x4 ETS
DATA INPUT ¢:> Be_g o, ! by Bg-g 7 % DATA QuTPyT
3 Oy ——tn] Dy T
el el
A Oy ™05 |
Og [~ Dy
0 b= ih
WA UE @ [ %) UL 3
MASTER FRESET t v + T
OUTPUT ERABLE
The: TRCITAY i3 nasily cascades o inciease wit sepacity tramgelvas, Houres 7 and 3 denonsirete the
witheut any ecrrnal viccoitry, Inthe czsgaded tomien, all interzamrgnication timng betwenn HHD A and FIFD B,

n4cessary commimicalicns we hardled by me HHCs

A~ 30 TRW LS| Products Inc.


http://www.pdffactory.com

TDC1030 7risy

Figure 7. FIFD - FIFD Communicatien: Input Timing Undar Empty Candition
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bl f A7 0777 \\\\‘x
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EHHT - Ol 2!
WPUT REAMY & 1 .\_._,.-a*"'

IHH A

:TT: I:‘m: XX LW UATH
oE —— | = — ] ——]
1
S ffzxr;m
Dd1h N B ey
1. FIFD & &ns B ity corply, S0 tAF held HIGE in 13 5 aac 50 A g0 [0W - i deley ateer 1 CET HIGHS,
anlicipaivn b ez, ay iliates Tt stage of TIFD B s "basy,” Sht Qut of
2 Loail one werd ii TIFC & - 51 palse zpaled, 14 puls LA eonepete
el B IR 1B anc 50 &0 yu HICH - g deley atte 5 1R _0W),
1. Daca Out Alala In B ransous - ippe delvy seforz OR o slaye of FFJ B s again auailable fo receive Uata, 30
1% HIGH!, valid ca.a arrves at FIFD A jutzot stage pror <o s il B G e anccpaten of sddiniongl caa
(R {lag, mestny cad mpu. setup recuirenents of FIFD E. 7. UR (Bl goes HIGH - Fprocray after 5P10F LOWY, valid
2. 0R i8] ard 51 Bl puise HIGH - &) delay aher $1 8] thate s present &t <hs TITD B output stage

LEM deta s cncaded from FIFG & a3 2 cesolt nf -he
Qutnut Ready Puse ITopl, deta is shifted intn FIFA Q.

Figure B. FIFD - FIFD Communication; Output Timing Under Full Condition

DL AIT RinMOY B

I_! z
IHFT-TLTE

|-: Irr | [
i IrrrrsiE AN
it AP AAARN S S
URIN LN A& - VFIFD M — }‘E}-:'—“l:t:nljmm
— AT SHIFTED T FIFD B STACC AF A &
"'_':T_"
i Fa 3 7777
1 TIFD & auet B iritially full, S1{E Feld HiGE noa-nicipal o1 EOOR A gl S0 gu T opp daley afer S0 1A HIGH)
al shfling o naw 2ata a3 eTEIv locaton “bibalze ap” ey inlical-s De wulpat stace of FIFD A is “bugy,” Skt In
¢ Unlied nne word <om FIFD 3 - 80 oulse apelen, OR W HHTE 5 comenste.
aulse naults, EONR b and S1IBIge AISH - g ceay atter 300081 LEW,
1108 and S0 1A) pulse HISH = (6 elay a7er 500B fay indicates vild d3ta s agar avaiadls of te FRL A
LOWI, data is loaded mro FIFD B as @ resulz of the :nput autput stage 300 s reld B AH, awaiting “aubble ue” e
Ready Pulse 1P cala is shihed ool ol IFD A, BT n2Enn.
AR M qoze AIZH N7 cdebay wlie 30001 LOSGL =0 empty

Inzzdon is preseed gl ool stage 27 FEDOA
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Figure 3. Expanded FFD for licraasad Word Length — 54 Words X 18 Bits

] F
DATAINFAUT  F ’,: By.g Ng.g r.: > pATA BUTFUT
COMPOSITE ! ¥ o worms O l COMPOAITE
PuT OUTPUT
RERDY -Q—C_ ot ] o _D—p READY
FLRG —te] R o€ | FLAG
SHIFT-M > 2 SHFI-DUT
ER RESET ' = DFTRUT ENEBLE
IR bR
4 WIRADS
| 3l WIEITS gp
—| MR OF [
ra 4
DATA INPUT 3 vamy: LS ) S oaTa pUTRLT
B 9
The TOZIEN is wasiy exoanded tooinzrease wosd lerglr, arc liming are identical 0 & gingle FIFQ, with -he sxespton ot
Comaesite Input Heudy aad Output Ready flags are formed ar slded gatz dedsy nn the fags.

witn the adiimn ol s AND logic gatz. The basic gzeratia-

Figure 10. Bhift—In Operation In Migh-Speed Burst Mada

[—— — - 1.Fm

FHIFT-1N _‘# H
P Y —m|--—— ey

o XX XXX XXX XX

XXX KK KKK KKK

in the Fizk sgeed rode, <he Burst -In rate is detormi-ud by pdls= can be spplizd withoot regard to the Jag & Sht—In
tre mirvmum Shift -Ie ACH and Shife-In LOWe spacifizacicns. pils= wrich wanld ouerfow e siorage capacity of t-n FH)
The IR stats flag s & “cun’l care” condition, anc a Shit-In il permered.

INPUT
RERDY FLAR
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Fiare 11, Shifi— Dut Operation In High- Speed Hurst Wode

’— : Urgg —————=
SHIFT—OUT J_\\—"‘

_;_.tb

- X

XX

HTAIT
AEADY
FLAG

Iv the high -so2ed mode, the Bursi-Oul <ate iz datermned oy

the mimrum Sult-0ut FISH ard Shf Dur LOW

— Y
KXCOOKIKX XXX XIIXIKAKXARIIKAAIX KA

speciticoliors. Thir DR flag 2 a “dor't carz” cordic on, and 3
Shill =0ur ls: can be applied without regard te the flag.

Figure 12. Equivalent Input Citcuit

Ve VYo
R1 Az
INPUT WAT
51, 50,
OF. KR
Dg-p

Rgure 13. Equivalent Output Gircuit

:'i'm

L

U TPUT

Fapure 14_ Test Laad

TRW L3I Producis knc.

Figure 15. Tromsition lewels For Thraa—State Measwements

e

THREE-STATE avre = et
DUTPUTS A HIGH WPEDAMCE N 0AY
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Absolute maximum vatmgs lhovard whiz the dev ce will be damaged) !

Supply Voltage . . - . —— 0% -20¢
Input
Applied wohege ....._.. . - - - e n————— -0.5 1w +55E
omed ourrent ..., . - - et - =50 o ~d.0ind
Ourigmrt
Applied wohage . . e e e -05 ta 1 HENY
Forted current ... - . e 1010 +RDak=t
Ghort et doration snge owt e high stale Lo graund] . - - . R -
Temeergture
(Operating, cae S - ORI 1 B 11
LT3 111x | - . [ .. HT5°C
Lead. saldering (10 secandsh .. - - . e —— +10°C
i1 |-, - . - - T - L S LG
fer e

T Aksplew swseromoralicg 5t imd Ay wdlins mae 2l adiedia by welily ol abwr pooocters o owchir spesred opes =3 conddie
Farctiang oozralion Leer any of chose condilves = S0 v =l

Zohaphen walkeds maer 20 tarer [ rL ARG el sngs, Arg regsnree S espesr 13 GAC

do Fareag wchags s Be limosec 12 speclicn qage

A Carenr 3 spocited as pesiruc wf 20 s arn e -2

Operating conditions
m

Tampeacatne Range
| Standand Extended

Par ameter M Nom | Mhax LT Nom M Untts
top Suogly Volaye 1% BN 6% | 4 5.1 55 | v
) &l I Pulsa Wirith, LCW a il n4
TH Shitt—In Pubse Width, HILH 15 A s
L gul Sctup Tinw: 0 1 %
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Switching characteristics within specified operating conditions |
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