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Follmadng power un, the Master Aeset 8B i pused LOW tc The dews remains at the first incation unfi 31 is el LOW. With

ciear the FiED IFigure 21 Tha tput Acady (IR flag HIGH SI LOW, the cara ten prapaneses o te secosd lugalion amd
indizates ther the =150 input stage is ampty and gvailaols to continues 1 “tal through” to the output stage o lest empty
receive data uvher R ig valid SHIGH), Shift-n 881 may be wazation. IF the FIFD is nol Al after thz 51 pulse, IR will syain
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il e FEDX Bl the 31 can bz beld FIEZ ol 3 50t =Tnl
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Data Transfer
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gers HIGH. I the last walic piece of data hez sazn shfted o,

Iz e -uencmy enpy. te OR tag remaing roalic <LOW:,
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Ihewg 13 nc waighting Lo 1o inputs, and sny ang af mem can
be assgred as the MSB. The memary sizz of the HIFC can be

detz ngut pnz te, 8« B4, 7 x G4

1 x R In tha
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Data Dutputs
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[1L compatible. Wher dizsb.ad
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Statws Hams
Inpe. Heady IR and Output Resdy DR Sags are acoviced 1 IR 0 IR -leg HIBH ircwates that the inpa stage

iwizete the serus of the HHD, Oparatizn with use of he flags
iz unplained ir the Fuactcoal Cescription. In <his mods of
gpuration, 138 3ift-In and Shift Cut rates erz deleranzd by
(e status Yags. 1w wssumed that 3 Skift-noor Sl i
aulse s rat aapred uebl the respeciive flag HH, OR 5 valid
[Fypures 1 and 3,

The IR ard OF flags are nzo cequired w cparate the dawizz A
Fich specd bursl e s ach evabe wehan ooeraing wioul

thz flags. Reler ty the Hgk Speec Burst Mede sectin for o

surrgphetz cescrianzn,

is empty end rwady to sccept valid dera An IR
ITW indicales Mgl the =IFO iz ful or tat a
pravions | oporation is noo complele.

ca M OR flaqg HSH assures walid sdatz ar the
o.tout Stage ipirs Jn-dal Howswe, the OR
‘en doms not indicate whelwr 0 not herz iy
gy nEw daa awaling transtar inio the oulpul
grage. An ORF LOW e cates that the output
g s sy, o that ters 5 enovalid dala.

Name [ Fumclim Value i J5. C3, BE Poekage
T iput Reaty Frg ™ Pin 3
HL:| Ouipin Jeachy Fiag 1318 P 25

#

Application Notes

Expanded Format

[ TIZIC30 is raaly coscadsd to increasz word capacry
wieaaut any estoragl cieeitrg, Wotc cepaciy cat be expanzed
hzpcnd the 175 werds X 9 bk contigursuon shawe o Figure
E. I the cesearled Tomat, al nacesgary communizasions &l
siming arz hancled By the “190s thamselvss. The
imeczrnuicaton speed is cortaclled by the miritom lag
anlse wieks and e Mag deays. [See Fyares Joard Bllhe
maximur fuly rate ahen raszading davices 15 1IMI7.

witn thr addiion ol @ dogic cete, the FIFD is wosly fzpanded
to inrrease weord lenacn IFigure B The basic nocrztion erd
lirirg are zntical ta ¢ 3ngle TIT0, with “he cxcezdon of a1
additizral gate delay nn e Hogs Werd lesgte osn ke

TRW LS| Products nc.

xpancied eyanc he 18 bits X 4 wnrds configurati® samwn
ir Frme 4

High—Speed Burst Mode

Garet ratzs cf TEMEz car be onlaned for aoplicatia=s nowhick.
the dewice ¢tatuz flags are aot used Ir the —wnce of
operasinn, the Burst-In ard Burst - Ou: ratos are etermined by
te minimam Shitt-In Palse Widths, and Skil Qul Pulse
Widihs 130e “gures "L oand 1L Wb the Dapul Ready znd
Jaial Aead “lags nat maritored, # shitt palse zen be applied
yatwnt r2gand to the statg flag. Fowever, 8 &h1-In pulse
whizh would overflowe the storage capac iy v the FFO is noe
prrmited.
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TDC103D Taming Diagrams

Figure 1. Shifting In Secuenca, FIFD Empty To FIFO Full
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Figure 3. With FIFQ Full, Shifi—In He Hegh In Anticipation Of Empty Location
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Y

TITTIITT N 17

4, Inaat Heady retwrns LW - data Shift Inoto empry Incatian
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" 5! broaght _OW - nacessary 10 comaless Shft Inoproess,

ullowws data “all throogh™ 4
“aiholes wp”

sddtiona! empty localior

Fiywe 4. Shifting Out Sequence, FIFOD Full to FF0 Empiy

ra

19T SHIFT
WIT AILSE

1[“] -

SHIFT 1 W

'n |""_ I
gﬂ;:HT 18T WIRD )(X N0 WORD {7 11 EATH WDRD ﬂ X;
I ¥
- - FIFO EMPFTY - 6ATH
o WORD HEMARS AT
DUTPIT FIRE

Shit-0ul srr HIGH

. Nutput Ready HIGH - ro data trans’errng in wrogross, velid
dala 5 zresenl &t outauwd stage.

-amgts in GFLOWY.

Mt Ready draps W g detey after SO KCH -

nutout srage “busy.”

iNpul slagn,
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O Bhitt Oul st DW - data in the isput stage is arloaced,
are o clafa ropleces it 2z emsiy losaran “nwekbes a2t o

E. Outpul Reacy goes HIGH
valid daly present 3t ourpit

FiFD.
7. Dupui Resdy romains LOW
H. Skil-Uut oalge gazened

- ransfer procoas cusipletzd,

- [T is emply.
with allenipl T nninad
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Figure 5. With FIFD Enpty Shift thi Iz Held High tn Anticipation OF Data

SHFT IN I\

1

EHIFY - KT —/ N - ey b
— [ TTTTTTTTT 1 (77

'-| L0
DATA BUTRUT XX&

1 HFO = snnaly empety, Skift-0ct iz held F 5H. 4 Ouiot Neacy HIGH - tpy falkbenich drlae afler 51 polses,
“ Shitt—n pulse  Ipads data inco L anid wrilres “sh OR layg signzls the arrival of valid dats 2t the mitpe e
hrsngh™ s . (ulpul Reacy goes LOW - dzia Shét- Cut is camzlera,

d. Jata Qutpus rranstion - e delwy tirfnce OF HILHL vala FIFD s again empy.
Letd aTives af niroul stans. B, Saift-du ser [0W - necessary ta enmplzte Shitt-Out
arocess, allvas "hubhe up” of erpsy Innation as data “lalls
Liraegh

figure 8. Caseading For Incroased Word Capacity — 128 Wordz X 9 Bils

SHIFT-IN >l 51 — R B OUTPUT FEADY FLAG
INPUT READY FLAG  ~4———1 iR -+ iR 30 [—— SHFT OUT
MWORDS Oy [ gDy G WORDS
LR NI 0 w0 % TS
DATA INPUT E’_‘} Dg_g o ! by Bg_p J? S DATA OUTRT
5 Uy el Dy :
0 [—= D,
N L
Og ™ Iy
I —
A OE 1y oy MR BE
MASTER REEET ™, t v + T
DirPuT ERABIE
The TRCITAY i3 nasily cascades to inciesse wot cepacity tramsalves. Houres 7 and 3 denonsirete the
witheur amy ecernal vircitry, 17 the ceseaded torme, all nterznmrhication timng between HHD A gad FFD B,

Mecessary omminicaticns ore hardled by me HHCS
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Figure 7. FIFD - FIFD Commumicatien: Input Timing Undar Empty Candition

HAr I_l
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1 FIFD & ens B isdtially coeply, SO tAE held HIGE in 2013 030 aac 5008 go IOW - g delay atter 51 ET HIGHS,
anlicipadn of Ualz, lag imlicates ip s1age ot TIFD B is “basy,” Sht Qut of
P Loadl ane werd ez TIFC A - 51 pdlsz zpaled. 14 pulse T A ronpiete
ot B IR 1B anc 50 A0 yu HICH - Mg doley attes 3 B _OW),
1. Doz Out AfDala In B ransnua - g delsy seforz O moa slaye of FFY B w anain avallabla o receive Uats, 30
[A1 HIGHI, walid ca.a arrves a1l FIFD & outzot stage pror <o 5 el FGA ir et panen of edditiongl cata
(R 1lag, medny cad mpo: setup recuirenents of FIFD E. 7. UR (Bl gaes HIGH - Fprocray afrer 5P10F LOWY, valid
1 1A (A ard 51 Bl pulse HIGH - ity delay aher §1 64l tate -5 present &t the TIFO 8 output stage

Lew:, deta = cncaded fram FIFC & as 2 esilr of ~he
Outtut Ready Puge ITopl, deta is shifted intn FIFA A

Figure B. FIFO - FIFD Communicetion: Output Timing Under Full Condition
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il
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|-= I I ] :
i FI777L7F 7 RN
AR : d
ILMPUT KFAGY A §
UAIR LU & T L - }.;x_-_“x‘:m
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—_— T
S L7l
1 TIFD A aue B iritally full, 5148 Feld HEGF noaticipal oo EO0R ezl S0 gu TOW g daley after S0 1A HIGH),
al shfling o naw 2ata a3 eTEmv lacaton “bbalze ap” layy inlical-» le walpat stace of FIFD & is “busy,” Shift In
¢ Uzl nne wecrd “rom FIFD 3 - 30 oulze appler, (R W HHT B 5 comnste.
aulse -nsults. EONR b and SEIBIge AIGH - g coay atter 300081 LEW,
3108 &nd S0 140 pulse HISH - I defay o7er S00E fay indicates vild date s agar avaiadle at te FRC &
LOWI, data is loaded miw FIFD B as @ result o the :nput 0Jtput stage 30 s teld #aH, awaiting “aubbe uet v
Ready Pulse 1P caia is shihed cur ol <IFD A, BTRTY nzannn.
AR M qoze HIZH N <debay alie 30001 LOSGL 20 empty

Inzzdon iz preserd dl nool stzge 2 FEDOA
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Figure 9. Expanded FIFD for lncrassad Word Length — 64 Wonds X 18 Bies

I L
DATAINRUT Py L g ol 7 > DATA DUTPUT
L4 r
¥ ]
] on
::'::lmn&ne F o WORIS l COMPOSITE
PuT oUTPLT
RERDY 'C—C__ 18l TAETS 50— _D—p AEADY
FLAG —e] OF | FLAG
SHIFT-M > = SHIFI-DUT
BN RESET ) =, ITPUT ENEBLE
L] oA
B4 WIRDS
| 3l wOEITE gg
—a| MR aF |-
L I
DATA INRUT 3 vy, ENCR Y S W TR
B 9
The TOZI0GN is wasiy exoanded tooinzrease wosd leeglh, gt lming are identical 0 & sinple FIFQ, with he sxeepton of
Comaesite Input Heady sad Outpot Ready flags are formed ar slded gats deday nn the Jags.

witn the additmn ol a0 AND logic gat=. The basic aseratia

Figura 10. Shift—In Opetation In Migh-Speed Burst Made

— — . 1¥g;

EHIFT-1n _}
lme—— UBH —3-|-|— L8

0'0'0.0'#'01 XXXXRXKX XAXKXXRKXXXKHRARXXXX

in the Fizk speed rode, <he Burst -In rare i detormicud by pdlsz can be spplizd withot regard to the Jlag. & Shet—In
tre mirvmm Shift -Ie AICH and Shife-In LOWe specifizaticns. plsz which wonld ouerf-ow e slorage capacity of t-n FH)
The IR stams flaz s & “con’l care™ condition, anc a Shit-In ik pErmEted.

INPUT
REARDY FLAER
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Fiure 11, Shifi— Dut Operztion In High- Speed Burst WMode

’— : Fgg
SHIFT-0UT J—_\\—f

--—'Is““ ---—l—tmL—l-—
— Y
s XX XX XX
—
QUTPLT AW AV AV AW a VYAV a YA T A e AV AV a WA W W W W AW O N N W W W WLV T VLY,
wEADY JH0000.0.00000.00000000000000000.00000.0
[v the high -so2ed mode, the Burst-Out cata iz datermned oy spocilicatiors. The OF flag 2 a “"dor™ cara” cardi on, and &
the minimum Sult-0ut FIZH ard Shft Our LOW Shill =Cur palsz can be 2pplied without regard te the flag.
Figure 12. Equivalent Input Circuit Fgure 13. Equivalent Output Gircuit
re Veo = Yoo
R1 Az W
INFUT NAT
ol TRUT
51, 50,
oF MR .
Dg-g. m
Fapure 14. Test Load Figure 15, Trongition lewels For Thraa—State Mezswrements
B 52
m '
gureur P I W= Noan ERA
I 0F 13 os | 05w | T—
GHD THREE-STATE -‘an 3": v
DUTPUTS 2= HiGH MPEDANCE UMY
(17}
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Absolute maximum vatmgs lbovord whis the div ce will be damaged! !

Supply Voltage . . - . —— (0% =204
ot e —
hpplied wohiege ...._... . . - - i ——————— -05 w +55y?
Fomed ourrent ............ . - - er v =50 10 «3.0ind
Qurigmrt
Aoplied voHage ... - .- e -05 w (BEYY
Forted current ... - . e 1010 +RDmb=s
Jhort et doration snge owt it high siale o graued] . - . . RO .
Temyergtre
Operating, case o - R IR LTI
113 (511, R, - - [, .. TG
Lead. salderng (10 secandlsh .. - - . e +I0
i1 - " o - - [ Ll e L
b p

Y Alsplew cwseromoralicg B imi ny edlies ane ed adied by owkily ol atwr pooocters o owchir spetred opes =3 eani
Forctiang oozraion eer any of chose condilvas = S0 v =l

2 onapher waksae waer o0 tarer [z nnosncsd el s, are megsaee sSb cespecr 13 GRE

A bareag wchage s Be lmotec 12 specdion g

A Carent 2 ospeerod a5 pesirse w20 s mn s 2w

Cperating conditions
ﬁ

Tamperatore Range
| Standard Extended

Par ameter Min Nom | Ma T Nom Maax Unbts
dp Sungly Voliage 175 B BT | 4 5.1 T3 A"
w Shill I Pulse Wirth, Lt A o na
&H Shitr-in Fulse Width, HILH 18 B 5
i waul Setup T I 1 T
H IFpul Hobd Time .. H [
i G- Pulsc Widh, LOW i 2 g
gy S0 Pulss Witkh, HIGH 15 18 =
YL lnpul Yioiiage, Lagic LW I1:1 [IN:] ]
Yiy [l Volege, Logic HIGH in a0 V
b Chatpn Gomrrert, Losg: LOW : 40 4D mA
by TLtpn: Coerent, Logic HIGN T ' 40 b
Tq Ambiear Terparature, StH U i "C
T [5e Temperatse 55 15 'L
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Electrical characienstics within specified oprrafing ennditions
Temperatwre Hange
| Stendard Extendid

Parameter Tasl Condilions Min | Mex | Min | Max | Units
Icp Suppy Cumesn Vpp  Mar, static

o0 FCAR WL S mé

A Lt i | mé

Tp = A°0 m 128N 00 mé

1p - 18T i 1] m
Iy Iraud Current, Lagic LOW Neo - Mag ¥~ LAY

Dy ua -14 nd

81 50.TE MR -10 -10 -
I A Correret, Liwgic FIGH Vpp - Mae ¥ - 240 ] € MA
I Inpu Curert, Man bnpet Yohage Vo Mes ¥ G5 11 10 4
WpL  Uutpul Yalege, Lagie LOWY Ve - Min, ly - Mee 05 L] y
Wpy  Uutpud Yultsge, Logic 1IGIH Yoo - Min, gy = Mac | o4 ¥
bz HIEH 2 Outpr. Leakage Durrenl. Lugic LOW Top = Max ) - M4V -40 -40 uf
.:J.?H HIEH Z Duipw. Leakags Cuogol, Loyic HEGH Yop - Max, ¥ - fal 10 40 I
Ips  Short Couit Duigal Duent ¥pr - Max, Dme g to ground, 41 —40 L]

are seccod curadioe, aulpd HIGH.

L] Inpul Capatdar = Ty - CF - LINHz 14 L) oF
g Mepul Zepagiance Ty = & CF = LINHZ L] 15 i}
A -zseroms 13 T checae pedece @ speeiicancns withaud rotge s lwrEtrn Dows on Gonay 2y s ordet oalel gkl of TR e o0
KT
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Switching characteristics within specified operating conditions |

Temperamm Rauge
Standard Extended
Parameter Tast Conditions Min | Mac | Min | Max | Units
Fs Eluli-in Tlogk Aete Yoo =i [H] 16 4y
gl Jurst-In Close Rae Yoo =hm m 13 P -
ik Inpat FRezdy Oeliy Vg — W a0 b ng
LR Fallbrangh Time Ve =Mn, Taat loar Wogan AV 16 16 { wn
Fam Ehil-Nu Cloce Rata Wpp=nhar 15 13 MHz
Mg RBurst-Cut Clock Rate Vpp=ha- 18 16 MHz
T it Bealy Telay Vpp=Win Tesl Lnad W) jgap-22 g1 E& I
1 Data Qalpir Melay Vpp=Min, Test Load Mjpqapy 2.2V nifl Gh I
o Data Qapur Hold Time Vop=Ptin, Tesl Load %) qap-2.2 15 13 T
TR Mzster Reses Pulss Widi- Vo Min i 75 H
RO Masiar Razer to DR LUW Wi — Min. Tasl |l ¥oag—idY [l Rl 1%
gl Mastar Ragar tp 1@ 11610 W= Min. Tast |l v pap - 204 45 o= 13
ARG Mazar Sozal 0 S Yipp = Min 25 g ns
fp Input Ready Fiulsa Mpp - Min, Test Lo Wyqap =209 40 40 ns
top 'UJtpu'. Aeacy Pulse Vi Min, Test Lo Ypgap =2V ih 11| ns
n Oiata Ta dotpul Flag Uglay Voo W, Tesl Lsac: ¥nap- 2.2 | ns
IENa Three-Stale Duta_L =rabla Delay Voo =M, Tesl e V) -1 39 T &5 1%
I Three-Stata Cuipll Jsabls Oe ay Vs =M, Tesl _sows ¥igapg 78V a0 4 I
130 1gigg. AW far g
[earte = A ag o o4 1Ay Seal wwr Tygg 0 Yy which ata s aeer T T
£ g ool 1 (RS I T AV TIE T T o VIR
I_r;m“ deredi: e Fsocioon frer oopeal oo 1oFas s
Ordesing Information
T
Froduci Temparature Aanps Scresiiny Packane Package
MNumber Marking
TDCT2E0ERL, S10 Tp =00 3 V0T Larrirmne-cia 2B i1 CFROIF i 10E0ELG
TDCICAIBGR i1 -Tp= 210 [IW'C Hiyw Hel gbi 1oy B ~in CCROWP 1050854
TLC1G3003C ETh=14 02 13 70°C Cornrnrrrial 26 Comcact Permei; Jeramic Chiz Carricr T,
[EC1030C3A FET—Tp=—-53"C 1 125°C Mg HebiLaliy I Crorman Formshe Cergne Chiz Carricr 10300348
TOC038]6C 19— T3 —-0%C 1o 20°C inmmer il 2B Fin lleretiz Seramic NIF T EL
TOCA030] 64 Exi—1p——53"C ta 125°C High Aszhaz:hty 28 F-n Huriztis Ceraror, fIP 101G EA

|rl.

AETETG AR s pehal 20w e elaed ad mang o, Tamandion, sanpk tesicg o W-s ud g geprazoaz VAW CEEsees che e

L ihEreE 20wt A seabnegr erhao concs Thes b rale w00 e n e Lo rdEr vt nik TS e ol ikn

Life Smppur| Fubey
i o el R U T e P T I YRR B T 1 - 1T IS TP | SO PR T L | A Iy

STANNT LG

LAt b sl TR B 22003 00 acans a0 v

AT A ey,
[l T

whonn i lalere o malhoactoe gk g
wopene Lo Mg sarpar Aplionsaes somomee al s
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