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2'219901_ EPROM PROGRAMM NG 5 This invention relates to an EPROM
(Electrically Programable Read Only Menory) nenory transi stor programing
arrangenment. I n order to programan EPROM MOS nenory transistor, both the
gate and drain ternmnals nust be cennected to a. 10 speci al hi gh supply

vol tage VPP, typically. 15 volts conpared™ Wit 7 t ng%@ volts of the
nor supply voltage VDD. In known arrangenent s-t ply voltage is

coupted to the drain of the menpry 'P?{?ng\fhﬁ Ioad | ine controlled by
address |ines which include hi'gh \1.@%9 rver—transistors. The | oad
| ine control arrangenent has been inplenented by high voltage CMOS

inverterg includi pgiB- qRgRne] oW ¢t Y dif asdH OfB1aBt WRELD1{ e
P- channel transistors re%?l re BVYDSS breakdovvn ﬁrot ectiop. In addition, the

20 separ at | BROgERREER1ey Kead Ofdyh Memary N It’E?‘&"ﬁ%?E?BrErPHrPHE‘lﬁth
vol t age secarpantalemtup a greater area of silicon, which results in a

desi gn whi ch does not VA & o] Thi.s.invention
seeks to provide & a%%q%%%& %gl }%:g)é %P?aﬁgﬁ gﬁ%ﬂ?"ﬁﬁofh
requires gnbythl- &h&ngartet razmsﬂmaims mﬁnﬁ%’iumt gea@om‘;ewbadl tacd
pr obl Egﬂoar%ggbihﬁahi%h 'éﬁ;%cl rv% VBD ! f@yﬁiﬁ’éﬁyoﬂstbéiés' é°ﬁb£e@ed
me gr amﬂ n

an EP il‘otranm St or U arrangerment conpri si ng
menory tran¥ithothegdypicale & iRddts FlorthefIoamal g%’f‘EPbYoﬁF’ kagRg VPt age
to the gate of thg:nt kSIS e varydritt d idlee ived @hpglﬁwaltagé ggcond MOS

transi stors_cou d.in S bet a first pLy.line and
the drain eF@BPB‘&ge @’f‘?eq%@ri'd? Vfg‘?}rf'sﬂ%%‘?’fl’ g’&ﬁ?’ ﬂe g °§§
seI ectivel yldngel y:olmﬁdlltdda hyataidatess rideesfwitheh f msludedhighombltage

nsi sﬁgr sd@'l mé}_g_s&qsent ial derived froma second progranmm ng
sup I ne, ttl ng neans having a | ow vol tage address input and a data

i nput for cont roI I'Iihﬁg load line control arrangement has been 1mplemented
by high voltage CMOS inverters including P-channel and
N-channel transistors in which the P-channel transistors
require BVDSS breakdown protection. In addition the
20 separation between such P-channel and N-channel transistors

in the high voltage section takes up a greater area of
silicon, which results in a design which does not have a
compact silicon implementation.
This invention seeks to provide a memory transistor
25 programming arrangement which requires only N-channel
tran51stors and in whzch the above mentioned problems are
nitigated. '
Y In accordance with the invention there is provided an
EPROM memory transistor programming arrangement comprising a
30 MOS memory transistor; gate select means for applying gate
programming voltage to the gate of the transistor; a load
line inéluding first and second MOS transistors coupled in
series between a first programming supply line and the drain
electrode of the memory transistor; switching means for
35 selectively applying to the gate electrode of the first and
second transistors a programming potential derived from a
second programmihg supply line, and gating means having a
low voltage address input and a data input for controlling



-2 the switching neans in dependence upon signals applied'to the data and
address inputs. 5 The second progranm ng supply line nmay be coupi ed
to receive its supply potential fromthe first programm ng supply line.
Preferably the second programm ng supply Lipe is coupled to the first
programm ng supply line at a node, the 10 potential at which is
substantially independent of current flowin the first progranm ng supp

line. Theepu KAivkhiRAMedRy ifCde@ndehtaNapsh0EiYARL BTG to
conprising_third and gyiéh serjes connected resistive MOS {ransistors
coupl ed bg?’\ﬁe&?ttan@’f Hess 1AW Hing 1ine and the gate el ectrode of

t he seBond trangiss mecmdlcpbogeamhngtheppmyr mlnedmﬁyubeh o1 ttay S

gat 0 el ocErERaY off‘{%ﬁ" SHPLG SELERER R cOR Bib'e1EEE, pHedlsnalalp 207, | 0°

second pr 6§PRRF AgifRpply 20 |ine. The switching reans preferably i ncl udes

hi gh vol tage 'n\ﬁFéfé‘!Eh neasayéeaner?ragﬁamﬁeﬁg Qﬁpiﬂyt quxfwt;@ﬂ of the
gati ng nmeans coupled to e of the secqnd

transi st o &P ESngram#ﬂg ﬁPBH &&eaf"—n\?em% fdhs nmay
conpr iige boﬂ:telntar&l safxtxbhi\ﬂs isasmsbstantiablpl dddependems deetawparerithe gate

eIectrodefafﬁ;qSlgﬁﬁgqgl% Séféégéﬁﬂi?% §H£P§g h&ﬂ% and a reference

pot enti al e ‘gate ele nST st or being coupled to a
suppl y pot enti alThehswieching Beans| vayr duelufet Re typnsistomsialtageei ng

coupl ed t@ﬂﬁﬁdéF“ééﬁbf?@ﬂﬁg EﬁfrdaéﬁdeféﬁrtﬁdQeQRebh%oﬂﬁthéd5”5'Stor i's
preferably al,so coupled to ntlal y resistive neans

typically §QW§§%¥%|%9$VEr$B? Eﬁr§5°?ﬁ§ié@ pgtw |ﬂ+§§§xmrode of the
Menor ¥ 5t r grgaining line and the gate electrode of the second

transistor, a node.between the thlrd and fourth tran51stors
being coupled to the gate electrode of the said first

transistor and the gate electrodes of the third and fourth
transistors being coupled to the second programmlng supply

20 1line.. _ ' o |

. The switching means preferably includes high voltage
inverting means having an input coupled o the output of the
gating means and an output coupled to the gate electrode of
the second transistor of the load line.

25 The high voltage 1nvert1ng means may comprise fifth N
and sixth MOS transistors coupled in series between the gate
electrode of the second transistor of the load line and a
reference potential, the gate electrode of the flfth _ -;;
transistor being coupled to a supply potentlal and the gate

30 electrode of the sixth transistor belng coupled to the
gating means. . :

The gate electrode of the sixth tran51stor is
preferably also coupled to the said supply potentlal by
resistive means typically a MOS resistive pull—ﬁp

35 transistor. o | |

The drain.electrode of the memory transistor is
typically coupled to a sense amplifier via MOS address
transistor means. h B
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typically coupled to a sense anplifier via MOS address transistor neans.
-3- An’exenpl ary enbodi ment of the-invention will now be described with
reference to the single figure drawi ng which 5 shows a EPROM nenory

transi stor programm ng arrangenent-in accordance with the invention. In the
drawi ng there is shown two N channel NCS'n@nﬁ?y transi stors M1 and Mr2

whi form part of one colunn of a nennry array.. The drain electrodes of

each*~transi stor 0 S I
col um supply I|ne 1 igﬁgiga EEP §§s gft&%Lﬁﬂgéﬁéi raﬂS|stors %ﬁl and
MT2 are<unﬁ#$£¢%beﬂ|yhthorF§Q€eQ§Fe toether sinsie iohgline Wrawiny ywhieks 2

and 3. '5“3é&%ﬁ%eéeﬁbkéﬁemﬁhoEQGt&ﬁﬁ&ib@@%’ radaiileravtdigdméngaig 15
el ectrodes of ot ngpx %ﬁan |s in the sane row of the array, are
connect ed t%F?%@ §BﬁﬁlV n&ng e gate el ectrode of the menory

transi stor M2 angnt thegdraw&hgcthed-es ief shicker Ttwo N-thaael oS aiémory

connect ed \erddis SUGRLYMIEnd vl wnicn o[% SUMTE S 106 ok oa

coupled to a age-dra programmi ng s
| oad |ine fmmbgr:w.sewhesd@aﬁne@ﬂe&tmc@mm mtﬁmmms M‘?Lland

T2t Nt smi clcmfé elet8 84 tlﬁlé Bah\éeealhhﬁ a&aph\ul Id&ﬂéwhd;@ @%émﬁaercg
AR MER I IR A SN S SN SEe A
form a nodetfahdistbesWMTL, and Mml areouqmlugiéd) Hoh it eveleage ogletef t he
'lt?:gs: Is'?gr ggﬁ%é%zi“%%s%ﬁ%in% L“%’ﬁa’w q'e eé Iazg'[%e:pﬁ w‘ﬁﬁe éeCond | oad
1ine transielteetrodeTns g@ﬁetﬁﬁ®§ﬂﬁ¢@§ MﬂltWQQchﬂﬂsﬂi#% iz g@te4 are
15 electrodes of other memory transistors in the same row of
the array, are connected to the supply line 2, whilst the
gate electrode of the memory transistor MT2 and the gate
electrodes of others in the same row are connected to the
supply line 3.
20 The column supply line 1 is coupled to a high voltage
- drain programming supply line 4 by means of a load line
- formed by two series connected N channel MOS transistors Tl
and T2. ' '
' Also coupled in series between the supply line 4 and a
25 reference potential line 5 (typically ground reference) is
switching means including four N-channel MOS transistors T3,
T4, T5 and T6.
I\ The transistors T3 and T4 form a node 6 therebetween,
which is coupled to the gate electrode of the load line
30 transistor T1l. Similarly a node 7 formed between the:
transistors T4 and T5 is coupled to the gate electrode of
the second load line transistor T2.
The gate electrode of the transistors T3 and T4 are
both coupled to a supply line 8 to which is applied a
35 potential EPP derived from the VPP supply 1ine at a node
close to and having low resistance to the VPP supply pad and
“thus is equal to VPP but is substantially unaffected by
voltage drops due to the drawing of heavy programming
current from the VPP line. The supply line 8 is essentially

o



both coupled to a supply line 8 to which is applied a 35 potential ‘EPP
derived fromthe VPP supply line at a node close to and havi ng | ow

resi stance to the VPP supply pad and thus is equal to VPP but is
substantial l y unaffected by vol t age dnpgﬁ,gue to the drawi ng of heavy
programm ng current fromthe VPP |ine. e supply line 8 is essentially
-4 - the sane as the lines 2 and 3 which supply the gates of MIl1 and MI

and, sinceyeoyAmed a@lthd. qiﬂ@é@ Sy PIAhPich %\9?%190'&&; b8U8 of MT1 %
substantlally ng current,. gate e1e ode of

ﬁtfﬁran5|stor T5 I's
coupl ed t3ngd ¥¥ ﬁpPF@'lﬁQQ?q1 t %Q trpn OFhPRER the gate
eIectr@deemécthedbsamﬂrawy sﬂbstanﬁiqﬂxyine)¢¢mrenne supply line 9 by way
of an N-channel V. T ce..

el ectrode of T7 ygsgg ?é%%%#A é%laeﬁ d%§%$£ %g ?aggP g& ?8 and

t he gate anguppaivn lé-ln®t9r dpasing & mﬁﬁréalqb Qf\eVBDppW}iﬂ-Ehetbe Géﬁpl ed

bet ween t fgegttdarl ¥H AL ardisddned Sié”cJ@pféé 8608Rd Eaher %ﬁ@?lxose S

is | ow vol e ting nmeaps 15 or ne series conn N- channe

ar ons SLEBE; P0RY el i Nrar NoS tesTef tVacBullaipg  Each o
the azior esgansietiorn T amtie taardd dleéutrode gftE7elisctoapiedotpl ¢tet 0

| ow volta ddr, e o] f si stor
T8 is couﬁgtg gl%%%zjd‘%e QZ% eng%ﬁj&ﬁl '&% %ﬁé Eﬁé ggtgl gc¥i gé g‘f t he
tranS|stoﬁlﬁgtr9dﬁﬁu§n§1QQﬁE&QﬁuﬁP|¢hﬁnS¢PP%¥1kinF|ﬁalIy, the col um

supply line 1 '%dﬁﬁﬂ&&“ﬁeﬁﬁ&eﬁeﬁﬁhrEhﬁb”éE@@Ero&é éfsﬁﬁéet%ﬁhsh%t%& via
N- channel MOS addr €ss sel ection trapsistors ITII, whose ate el ectrodes 25

are coupl?& BIY% 1B KR ERRICRI RS T4 , Loy vglkpge gating means
progr asm ggrwmeld dge sdified yqsmméd:wedav-mamell BOst adalressuemlyedﬂm 4. A .

recond b SSLRLAGE eRe, Sl PO MRLEELEY AR B9 PR dlle sup
address selection trans1stors TT10 has its gate electrode
coupled to. low voltage address lines 10 and 10°, the
gate electrode of the transistor T8 is eoupled'to a write
20 enable line 11 and the gate electrode of the transistor T9
is coupled to a data. 1nput line 12.

‘Finally, the column supply line. 1 is coupled, for
reading purposes; to a sense amplifier via N-channel MOS
address selection transistors TT1ll, whose gate electrodes

25 are coupled to the low voltage address lines.
| In operation a first programming voltage VPP,
typically 15V is applied to the supply Iine 4. A second
' programming voltage EPP, also typically 15V is applied to gj
the supply line 8 and a standard supply rail voltage VDD,
30 typically 5V is applied to the supply line 9.

The .low voltage gating means formed by the. transistors
TT10, T8 and T9 acts as a NAND gate, so that if the low
.voltage address lines 10, the write select input 11 and the
data applied to data input 12 are all high, a conductive

35 path will exist through those txansistors.and the output of
the NAND gate formed at the gate electrode of the transistor
T6 will be low due to the resistive nature of T7.

The transistor Té6 wili be turned off and_the_gate

electrodes of the load line transistors Tl and T2 will rise



30 typicall'y 5V-is applied to the supply line 9. The.low voltage gating
means formed by the transistors TT10, T8 and T9 acts as a NAND gate, so
that if the | ow voltage address lines 10, the wite select input 11 and the
data applied to data input 12 are all highg a conductive 35 path wll

exi st through those transistors and the output of the NAND gate forned at
thesgate el ectrode of the transistor T6 will be |ow due to the resistive
natute of TEo: d&heoltagei eFOERPSVEN| (VIN equads ¢he ihdedhwlghtwoktsgs rofles

of the load,li,pe i s Tl T2 | ' =5 t of
EPP- VTN ( e’&]ﬁ%ﬁ“éﬁ\qﬁé ?ﬁ?@%ﬁ%fi@ggm tgéng 15?’53‘% COESh r?éﬁt %tﬁrada\r% s@g%. The
transi str sad amoh¥ght vedtageadnvertprgwhese: hjoh vedhage whakputhi ah
vol tage outgnd Ghrbhesiehe ehahBestbangpsiar nign Wbt olby Woltike
vol tage input al the gate of the-transistqQr 167 s |low_and vice versa. The
maxi mum vol ¥RRRE vk cRheagate gfptheqtransaetos Titn ifo AN YieR 1 and
hence to theegd&lin el ectrode of the nmenory transistors Ml and MI2 is thus
EPP- 2VTN. This voliage_can be_selected choosing the v e qf, EPP so t hat
the menory transit%8r§a%FFPmnXPi§8an 8g§Pe5Eﬁb3ﬁ?aﬁﬁ;%§§:%P i§°iﬂ en
to be ekfual supplPPlineg ilsaudr headef tonthiec dvRRnl #lexippmide 9f thwemethobyt s
- (fromdiffe S r r a ] P avaS| I ! Nt aody S
drawn on VP %%%%??B??ngTi gﬁg g&?eggggp§% voltégs dro%ggﬁgpgggaéig ?%e 4

prot ecti ve PR@sFeL8rtaduby chegedngh&beavaduss athERR £ thatthe memeyy

vol t age. Prefghdbb¥okBewaiar aokn gohanithy etdaiddwil | Tyisidarny fepm i§e VPP

SUBP | oRbenIRR 5 B LR B0 13 RS S b SuPpLY

af fic/t exb bysapplyoel t age drop _ '

' If several bits (from different columns) are
programmed at once, considerable current is drawn on VPP
supply line 4 and a resistive voltage drop accross the line
4 protective resistor would reduce the value of the drain

20 programming'voltage. . |

Preferably therefore in the invention EPP is derived
from the VPP supply line at a node close to and having a low
resistance to the supply pad at which the VPP voltage is

. applied. ' _

25 EPP will thus not be affected by any voltage drop
since no D.C. current is drawn on the EPP supply line 8
which is only connected to transistor gates. Also, provided
‘the VPP voltage drop is less than 2VIN the maximum drain
programming voltage will not be affected. Prbgramming drain

30 current is controlled by the sizing of the load line.
transistors T1 and T2.

If the data to be written into a selected bit is zero
there is no current through the transistors TT10, T8 and T9
of the NAND gate and its output at the gate of T6 is pulled

35. up to VDD-VTN by the resistive pull-up T5. The transistor
T6 conducts. : o

The transistors T3 and T4 are very resistive so that
the gate-of'transistor T2 is brought below VIN and turns off



since no D.C. current is drawn on the EPP supply line 8 which i-s only

connected to transi stor gates. Al so, provided the VPP voltage drop is |less

than 2VTN t he maxi mum drai n progranm ng voltage will not be affected.

Programming drain 30 current is controgled.- by the sizing of the load |ine

transistors Tl and T2. If the data to be witten into a selected bit is

zero there is no current through the transistors TT10, T8 and T9 of the \H.‘
y

NAND gat Q:dhﬂﬂléﬁél .ut Pt ket OsaREE 6F EﬁansleﬁbkeQﬁSthepttﬁnme@iN b

th d t T3
ana Ta ot vngte eter veocadf ad BRhY edRdthn, Erayrers v Bakiti
bel owsVT I\#m:d(ﬂ the rest OTPP. and61tsog@tetelqse tq gheuadsenﬂevmverr,arﬂmstor

T, the te eé@ego%&lﬁg f{'tsf% ' % ¢ éfgtwg%agsagoa%i use its

draln 5 wo ose roun WevVer
transi st @%twﬁﬁlan*éiﬁ'ﬂ??)rl#@er@s#%@lwmtﬁgé gctrade BE Won Wtilté'l VPP |ine

4 and thetwtﬁo&é e&'ff@ﬁﬁ?e&fbé'@weéhti“stQﬁdnﬁﬂecQuéQéHE%ob%h‘é!eq&tB and T4
coupled t %1 qﬁﬁ%f ctrode of the %ians stor T nse%§ﬁ3%%é%a vol t age
10 vPp 24e€ ? HEFPRE L EPECTF ode B’f’sﬂ“en? ¥s 3 the BVDSS
br eaROWVRBRYA 2 aipe appﬂ'ﬂedtbbmrethélegarhéueleétr’é?&eaoﬁ raduc®hishe vol t age of

t he drai | ¥Eg r h N haV|ng
a vol tageqragé é)%eu?%tﬂsebé ?é)&? vg,jﬁ?% %C{D¥ ?% gPtrOg%m s% Vel

order to9%edPR %litlf%‘#l%?*? 'Glh% veltrge| @€t theadrpinoed evtrode @fcdtﬂol ed

bet ween t¢e o e 1 and. a sense anpllfler and are enabled by nmeans of
| ow vol t age ad ess. nal s, on,_t he addres 10 and_10' The
| ow vol t age ad(é ’éﬂﬂ' SERR CErInetRtey f?; ft7’?‘I;’tngl 8ovedtags HP(H & the
sensaSanplts igatd reredtgdde pl pagesctsSi tive thangasesroft61T10 and TT11l are.
tied together, fPtdl-ger to read a written bit the read select

transistors TT1ll are coupled between the column line 1 and a

sense amplifier and are enabled by means of low voltage
address signals on the address lines 10 and 10°.

20 The low voltage address read select transistors TT1l
also act to protect the sense amplifier'from high voltages.
Since the gates of TT10 and TT1l are tied together, both
have the low address select voltage VDD on their gates and
the maximum voltage passed to the sense amplifier is VDD-VTN

25 and the transistors are also protected against BVDSS

breakdown.
In the read mode the EPP voltage on line 8 is also
switched low and the write select transistor is turned off ;J

so that no D.C. current flows in the entire load line

30 arrangement. ' '

The programming arrangement of the invention provides
several important advantages. Since the memory and
programming circuit may be implemented entirely in N-channel
transistors a very compact silicon structure is achieved.

35 No high voltage p-channéletranSiStors with associated BVDSS
protection are required and no high voltage drivers are
needed for the address lines. Drain programming voltage is
made substantially independent of the total programming



have the -l ow address sel ect voltage VDD on their gates and the maxi num
vol t age passed to the sense anplifier is VDD-VIN 25 and the transistors are
al so protected agai nst BVDSS breakdown.: In the read node the EPP vol tage on
line 8 is also switched low and the wite sglect transistor is turned off
so tshat no D.C. current flows in the entire load |ine 30 arrangenent. The
prody.amm ng arrangenment of the invention provides several inportant

advafit ages. ~,Sl.age t ke menmr Via f4 ] L4 CUit Ry hepl.enent ed
ot ety rCREERaE A el HE A Yol A MEDY) dof by | LBVYPE A THeCHR
achi eved. 3BiRglAvghthsreade mecmufhrelcunnant sconrsunptionsibctheeReBIDSS.

protectisn abaer ¥Biiched saisthpaa-tirdh Ao EROfOSIrApET Bcat Eongeded for the

address lines. Drgin..o0qraming voltage is e substantjally independent
of the total progﬁlgﬁ'ﬁ’ngfr tl°a§‘r%@¥t,bq' .%Eé%fmt ovh %@rhilﬁg £EPBs e
VPP |ine 4.sEopel bf, thiecimvientiorD. CFaxirexentpenalitpdugh thet becBadd 5
mode whi ch i S : preves ld Lty MR, Lk CRLLQANE I e .made
wi t hout depg??k%%rrlgl rp[?g{escope of - t k%é?r%/%ﬁl%%@ %?_g%gﬁpﬁggg%é%%{}gh t he
second progPxRSTAFMIscde RAtentdRl VRP heidh nrY i Recsupphiedeon psdifferent
progr a@bngpggy?gtdi &o WP, it may be supplied on a different 10 pin/pad to
VPP. Al though illustrated in r‘fﬁs&eact ok{ﬁ)gﬁqramﬁ ng a single golum of a
memory array, for Ahiqughe iddiusirated SESRPCh P BECIFRPRANGY & t s own
| oad |ine idéngiledlcdlumhl o Tknidiey lashy | nPoberaitiphéer eblleane) ach
correspondi ag, kan WhhCH GIRA P UL 1589 9855 9alRRE221° %2130 30
and T2 the load line being controlled by a corresponding
\_ 15 switching means and controlling gating means.

20

25

30

35



-8- * C L M S * clains 5 1. An EPRONInénDryttransistor
programm ng arrangenent conprising a MOS nenory transistor; gate sel ect-
means for applying gate programm ng voltage to the gate of—the—tt+ansistor;

a load line including first and second tranS|st eries
between a first programming 10 supply ITng and t he mHm! Fj E gIEf t he
menory transistor; -switching means for selectively appeyin ate v

el ectrode of the first .and second traggigéﬂgs a programm ng potenti al

derived from a-second programm ng Su and gati ng neans havi ng a
| ow vol tage address 15 input and a data input for controlling the

vat;:h'snglrrean%?imEmﬁ t ]I?Eh!‘hﬁsﬂ@abﬁ ﬁﬁalgratﬂﬁiﬁgt aer% it address
I Nput s e n 0 ereln e ramm n
Subpl y | | ROPT R i e ot teanhlstPe: conth FelerRoeaRe Mo
progr ami appdyrmy dedtee. priogramitieg avohbageehd hhecbatEIEfWthEIH the
second pr gy ﬁ@?é&éﬂp‘%‘)'i’o&d ”flﬁéaﬁ&ﬂ%n%hf&%tf Eﬁﬁam | a %é“g 25

supply liné at a node ﬁgtent 'S su I'ndependent
of currentrEnGistenscoupked pingperieagPstppeR R Fdrst Prognﬁ@nbimq:‘tngerrent

of anyopr ee@diRg 16 r&r’M‘eEl?é Na+4en 381 eE¥i-baki B FRANmemdeyudes a
t ransi st or vm4§§§%€|V|der r|S|ngm%h|rd nd fourth series c nne t ed
resi sti ve e St %%Fb 1230 Fﬁ ectively, sprdvingg 19 fdend
the gate @am&ruxhbtﬁod@eosetmgdfiransan&osecanuoiaahQMG@mrﬂtxathurd and
fourth tr 5 t e said
first tra ' §@% (ﬁné?hggggégle%?%%ggsggFE %e ?ﬁoﬁg §%$3#§?#'£
transi st o@Mmglm.plmt@atmgsueana bavdngmai AgWs voditpde msidress
15 input and a data input for controlling the switching means

in dependence upon signals applied to the data and address
inputs.

2. The arrangement of claim 1 wherein the second
20 programming supply line is coupled to receive its supply
potential from the first programming supply line. '

3. The arrangement of claim 2 wherein the second
programming supply line is coupled to the first programming

25 supply line at a node the potential at which is
substantially independent of current flow in the first
programming supply line.

4. The arrangement of any preceding claim wherein the

30 switching means includes a transistor voltage divider
comprising third and fourth series connected resistive MOS
transistors coupled between the first programming line and
the gate electrode of the second transistor, a node between
the third and fourth transistors being coupled to the gate

35 electrode of the said first transistor and the gate
electrodes of the third and fourth transistors being coupled
to the second programming supply line.

=



5f The a?rangenenf of any preceding clai mwherein the sw tching neans
I ncl udes high voltage inverting nmeans having 5 an i nput coupled to the
out put of the gating neans and an out put coupled to the$ f
the second transistor of the load line. G g ~ The arran Hmm"lu)mﬂ"mjlmu
wherein the high voltage 10 inverting neans conprises fifth®antd s1xt*h oS
traﬁﬁistors coupled in series between the gate el ectrode of the second
transi stor s5of therheasrkrangeaptta ofehaye predetiong iclaih h@oétn etrat r ode
of the fiftdh duanslstOLREl 98§ ed . , W& ﬁ j.al _ ,
el ectrode tc#lut%e métﬁéiggt ?‘gﬁgrasatg%riﬂ' |ngr°§'ou élecfﬂﬁ%_ iéﬁ%alﬁig%%éﬁﬁ%\g?@?
The ar r ng@ferdnRAt cFanrl eduiker §he PHEPYA ofelths anfeing nemnsixné an
transi st or dfepd®ocs@PPb&ItbothBe ghted eI HY dWcdhgi Stive neans.
20 8. T e-arraqeenen% gg_c&alglz wherein the resistive neans is a MOXS
-sEBR. 19ac

resistive pHARRHPYPENS 1ffe arrangenent of any preceding clai m
wherein“the 25 drain electrode of the nenory transistor is coupled to a

Cransi otor St ogr ais narRAGEARRY LIS STYHEre P ne M NOIERRRLY,
ref ered®e tigvertPogdreanggcopprises fifth and sixth MOS transistors
coupled in series between the gate electrode of the second
transistor of the load line and a reference potential, the
gate electrode of the fifth transistor being coupled to a
supply potential and the gate electrode of the_éixth |
\u/ 15 transistor being coupled to the gating means.

7. The arrangement of claim 6 wherein the gate electrode
of the sixth transister is also coupled to the said supply
potential by resistive means.

20 _ .
8. The arrangement of claim 7 wherein the resistive means
is a MOS resistive pull-up transistor.

9. The arrangement of any precedinglclaim wherein the
25 drain electrode of the memory transistor is coupled to a
sense amplifier via MOS address transistor means.

v/ l0. An EPROM memory transistor programming arrangement
substantially as herein described with reference to the
30 drawing.
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