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UHTETPAINTbHAS MUKPOCXEMA

KP1601PPI

INTEGRATED CIRCUIT

Murpocxesma RBNRETCA QYHKUMOHANLHLIM aHano-
rosm mHkpocxemsl ER3400 (General Instruments).

Muxkpocxema KP1601PP1 — penporpammupyemoe
NoNynocTosHHOe 3anomMHatowes yorpodcteo (PMN3Y)
C INEHTPHYUBCKHM CTHRAHHEM HHOPAMAaLMIM.

Mpumenenme muxpocxem HP1601PP1 & annapa-
TYype nNO3BEONAET PpPacWHpHTe @YyHHUMOHANLHLIe BO3-
MOMHOCTH CMCTEM MamATH W CO3AaTh YyCTPOHCTEA
€ YRNYHWEHHBIMH TEXHHMYBCHMAM KW JIHOHOMMYEBCHWAMM
XBPAHTEDMCTHRAMM,

B mukpocxeme Hapagy ¢ pemumom obuwero cru-
PaHHa PRaNM3ICEaH PEMHM NOCTRPOYHOMS CENEKTHBHOrO
CTHpaHHA wHopmaumk, [lo euixogHeim wenam obe-
cneyWBaeTcs TFETbE COCTORAHME C BhICOHMM BhIXOOHBLIM
CONPOTHBNEHWEM, MNO3BONRAKOLLEE YBENWYWTE HHGopD-
MALMOHHYIO BmMKOCTe BNOKOE MamMATH, BhINONHEHHBIX
Ha muKpocxemax KP1601PP1.

Pesumm 3NEHTPMUECKOro CTHRAHWA MHORMALIMK
A8ET BOIMOMHOCTE M3IMEHATL 3anucadHy:o s PM3Y
HHEPOPMAUMIO B NPOUECCE IHCMNYATALUMKH, HE M3BAeKas
MHKPUC!EM‘" M3 Eﬂﬂl{ﬂ NAaMATH,

Bxoabi # BbiXx0gbl  MMKDOCXEMBI
c TTN1 UC, Cxema NONHOCTLIO CTAaTHHECKAA.

Mukpocxesma ebinyckaerca 8 24-ghisofgHom nnact-
maccosom kopnyce 2120.24-3 ¢ warom 2,5 mm.

B muKpOCXeme nNpeaycmoTpeHsl 4YeThipe pemuvma
paboTtei:

abuiee cTupanwe,

nwabupatensHoe cTuganue,

3aNMch,

CYHHTRIBAHME.

OHu BeINONHAKOTCA NpM nogave Ha seieog ,Beibop
MC" Wanpamenus esicokoro yposHs. B pemmme ,He-
esibop MC" npu nogaue Ha suisog ,Beibop MC" Ha-
NPpAMEHKA HM3IKOro jl'FIUEHﬂ- NPOMCXOOMT EHGHHPOBE-
HHE BCEX PEMHMOB PaboThl MHKPOCXEMBI M yMEHbLIE-
Hie notpebnaemol molWHOCTH,

PaBory muxpocxemsi MNNKCTPMPYET BREMEHHAR
AMArpaMMA.

COBMEBLCTHMbI

PEXMM OBLLErO CTHPAHMSA

B pemume ocbuiero cTupanks ocylwiecTensercs og-
HOBpEMEHHOE CTHPAHWE MHPOPMAELKMH BO BCEX A4Yen-
kax Hawonutena P3Y npu nogave wumnyneca nanps-
MEHMA HM3KOro ypoeus Ha eeisog ,Crupanme”, Mpu
3TOM MCTOKOBLIE M CTOKOBLIE LEMNH 3aMNOMWHAFOLHX
TPAH3MCTOPOB HAKOMMTENA OTKNKOUYAKITCA OT Uened 3a-
MHCH M CYHTBIBAHMA MHMOPMALMM, 8 HA 3ATBOPLI BCEX
TRAHIMCTOROR NOAAETCA HANPAMEHHE NuTadua U, .o =
=5 B. MNpm nocTynnexnm Ha NoanomKy HakonMTens Ha-
MPAMEHHA CTHDAHMA OTPMUATENEHOW NONAPHOCTH aM-
nnutynoi 30 B crokoseie w ucTokoesie oBnactu zano-
muHalowux MHOM-TpansucTopor 3apsmarotcs Yepes
OTHPBITeIE p-n nepexofsl. Ha ecex 3nextpogax 3a-
MOMMHAIOWErD TPaH3MCTOPA OTHOCMTENLHO 3aTeopa
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The integrated circuit is a functional analogue of
microcircuit ER3400 (General Instruments).

The KP1601PP1 integrated circuit is an electrically
erasable reprogrammable semipermanent memory
(RSPM),

The application of the KP1601PP1 integrated cir-
cuits in apparatus allows to expand functional capa-
bilities of memory systems and to develop devices
with improved technical and economic characteristics.

In addition to the common erasure mode, the in-
tegrated circuit has the data row selective erasure
mode. Provision is made of tri-state outputs with high
output resistance, which allows to increase the infor-
mation capacity of memory units using the KP1601PP”
integrated circuits.

The electrical data erasure mode provides facilitias
for changing data written into the RSPM during ope-
ration without removing the integrated circuit from the
memory unif.

The integrated circuit inputs and outputs are TTL
compatible. The circuit is fully static.

The integrated circuit is encapsulated in a type
2120.24-3 24-pin plastic package with a spacing of
2.5 mm,

The integrated circuit offers four operating modes:

common erasure;

selective erasure;

writing;

reading.

These modes are operated on applying high vol-
tage to the "Chip select” pin. In the chip non-select
mode, when low voltage is applied to the «Chip se-
lect” pin, all the integrated circuit modes are locked
out and the power consumption is reduced.

The integrated circuit operation is shown in the
timing chart,

COMPLETE ERASURE MODE

In the common erasure mode, on applying a low
voltage pulse to the “Erasure” pin, the infarmation in
all memory locations is erased simultaneously. In this
case the drain and source regions of the array memory
transistors are disconnected from the write and read
circuits, and supply voltage U..o = § V is applied to
the gates of all transistors. When an erasing voltage of
—30 V is applied to the array subsirate, the drain
and source regions of the memory-MNOS transistors
are charged via open p-n junctions. A voltage of
—35 V is set on all the memory cells which go into
the low threshold voltage state, and a high voltage is




yeTanasnuaaercs wanpsmenwe — 35 B, lNpw atom sce
JAN0OMHHAKDWKHE 3INEMEHTEI nepexcasT a8 COCTORHME
€ HHIHWMM NOPOroskim HENPDAMEHMEM M HA BbIXOOax
MUHDOCEEMBI YCTAHABNHMBAETCH HanpameHHe BRICOKOra
YPOBHA.

Mpw nessiBbope MC Ha nognomky Hakonurens
noctynaer wanpsmenwe +5 B u pemum obuero
cTHpaHia BnokupyeTcs,

PEXXMM M3BMPATENLHOIO CTHPAHMA

B pemmume uibuparensHoro cTMpaHua rpw nopade
MMNYNLCA HANPSIKEHMS HH3KOTO YPOBHA HA BbIBOASI
JCrupanme” w ,3anuce” OCYULECTEBNRETCA CTHPAHMe
WHOpMaUmK 13 64 AueeKk NamsTh OAHOW CTPOKM (ue-
teipe 16-pa3pagHeix cnoea). Belbop cTpouu npouaso-
[AWTCA B COOTBETCTEBMWM € HOAOM AAPECa, YCTaHOBNEH-
Hblm Ha emiBogax Ad—A9. Tocne CTMPaHWMA NO QaH-
Hulm AUEHHAM MaMATH HA BLIXOOAX MHHPOCKEMBl YCTa-
HABMMBAGTCH HaNPRXeHwe Bbicoworo yposna. [lpw
3TOM MHODOPMALMA B OCTANbHLIX AYEHKAX HAKOMNWTENA
HE WMIMEHAETCH,

—

PEXMM 3ANMMKUCH

B pemume 3anuck Npu Nofaqe Ha BsiBOA o Janmce
HaNp AKX EHWA HHIHOro prEH! BRIBOORI MHHEPpOCKEMbI
.Bxoa/swixog 1p" — ,Broa/ssixop 4p" nepexnioya-
loTCA ANR npuema wHgopmauwk, [locTynarouan M-
popmaums B BuAe HeTbpEXpaspigHoro cnosa 3anm-
cwigaetcs B obibpaHHbie AYEAHW HAKONMWTeEns s CoOT-
BETCTEMM € HOOOM agpeca, chﬂHDBﬂEHHhIM Ha BbiBO-
pax AD—AT.

Ecnu Ha MHDOPMALMOHHBIM BXOA MHHpOCXEME! NO-
[AETCA HAMPAMEHME HWIKOTO YDOBHS, Ha 3areope 3a-
AOMUHAKOLLErD 3NBMEHTA, HAXOAAWErocs Ha nepece-
yeHuW suibpannoil ctpoku W cronbua, opmupyercs
Hanpamenue — 30 B, Ha CTOKE, MCTOKE W NOANOHKE —
+5 B, MNpwu 3T0m BLIBPaHHBIR 3aNOMHHAIOWMA INEMEHT
nepexoont B COCTORHHWE € BLICOKHMM MNOPOroBblm Ha-
NpAMEHHMEM: OCYLLECTEBNABTCA 3ankce NOrMUBCHOW &Ok-
HH LI,

Ecnu Ha WHOPMALHOHHBIA BXO4 MOJAETCA HaNpA-

~HEHHE BbICOKOro YpRPOBHA, Ha 3aTteope COOTEEeTCTaY-
OWEro 3anomMuHaWLLero INEMEHTA B PEHMHME 3anuMcH
popmupyetcs Hanpswenwe +5 B. lNpu 37om cocros-
HHE 3aNOMHHAIOWErS 3NEMEHTE, MMEOLLEro HM3Koe
Noporosoe HanpsKeHue Nocne CTHPaHWd HHOopMa-
MM, HE HAMBHRETCH.

Mpw HessiGope MC nogasaemuie HanpaMeHus He
WIMEHRAIOT COCTORHWA 3anommuaroiwmx MHOM-TpaHau-
CTOpOB HAHONMTENs.

PEM{MM CYUTBLIBAHHA

B pemume CUMTEIBAHMA WHPODMAELHH, FANHCAHHOH
a Haxonwrene PMN3Y, swisoast ,Bxroalesixos 1p" —
Bxog/ssixon 4p' nepernodacTeA ANA GelAAUM OaH-
HbiX, B cooTBeTCTEMM € KOAOM agpeca, Nogasacmblm
Ha meieofsl A0—AY, sniBupaloTCca 4eTeipe 3anN0OmAHa-
WolMe s-derkM HaxonuTens. Muadopmauns, xpadumas
B 3aN0OMMHAMOLIMY AYEHKAaX, YCHNMBAETCA YCHAMTENAMM
CUMTBIBAHHA W BbIXOAHLIMH DOPMHEPOBATENAMK W Bbi-
[AETCH Ha BLIXOM MHKPOCXEMbl B BMAe HeTbipexpas-
PAGHOID 4YMcna

Mpw Heesibope MC Ha auix0QaX MUKDOCKEMBI YCTa-

set on the integrated circuit outputs.

In case of the chip non-select, a voltage of +5 V is
applied to the array substrate, and the complete era-
sure mode is locked out.

SELECTIVE ERASURE MODE

In the selective erasure mode, when a low voltage
pulse is applied to the "Erasure " and "Write'" pins,
data from 64 one-row memory locations (four 16-bit
words) is erased. The row selection is performed in
accordance with the address code set on pins A4
to A9. After erasing on the specified memory locati-
ons, the integrated circuit outputs are set to high veal-
tage. In this case the information in fhe rest array lo-
cations remains unchanged.

WRITE MODE

in the write mode, when low voltage is applied to
the “Write'' pin, the ,Input/output 1 b" to “Input/out-
put 4b” pins of the integrated circuit change over to
data reception. The incoming information in the form
of a 4-bit word is written in the selected array loca-
tions in accordance with the address code on pins AD
ta AD.

If a low voltage is applied to the integrated cir-
cuit data input, a voltage of —30 V is produced on
the memory cell gate, that is on the intersection of the
selected row and column, and a voltage of +5 V, on
the drain, source and substrate. In this case the selec-
ted memory cell goes to the high threshold voltage
state, and logic “1'" writing takes place.

If in the write mode a high voltage is applied to
the data input, a voltage of +5 V is produced on the
gate of the corresponding memory cell. In this case,
after the data has been erased, the state of the low
threshold voltage memory cell remains unchanged.

In the chip non-select condition, the applied vol-
tages do not change the state of the array memory
MMNOS-transistors.

READ MODE

In the mode of reading data written in the RSPM
array, the "Input/output 1b" to “Input/output 4b"
pins are changed over to data readout. Four memory
locations of the array are selected in accordance with
the address code applied to pins AQ to A9, The data

stored in the memory locations is amplified by the
read amplifiers and output drivers and are delivered
fo the integrated circuit output as a 4-digit number,

In the chip non-select condition, the high-impe-
dance state is set on the integrated circuit outputs.
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HEBNMBABTCA BLICOKOMMNEAAHCHOE cocTosMMe, Bnoku-
POBAHHE PEMWMAE CUMTLIBAHWA MPM NOCTYNNEHWMM Cwr-
wana ,Hesuibop UC" nossonser obvenunate shixoge
MHKpOCXemel no cxeme MIIM npu Hapawwsaswu wH-

POPMALMOHHOA EMKOCTH BNOKOB NamATH, EbINONHEH-
HbIX HAa mukpockemax KP1&01PPY.

Locking-out of the read mode upen applying "Non-
select” signal allows OR-tied outputs with increasing
information capacity of memory unifs using the
KP1601PP1 integrated circuits.
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YV — MyNeTH-

¥V — multiplexers; V|

— output driver-amplifiers, write amplifiers
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Bpemennas gxarpamma:

| — agpec; Il —awmbop WC; I — aanwce; _F"r’—l;mpunna; V-
cunTeiBanME; Vi — HHpOopMaLMOHHbIE BIOABRIKOA] VIl — obuee
erupanse; Vil — wabuparenskoe crepanme; (X — sanwce; X —

CHHMTRIBAHHD

Timing Chart:

erasure; [X — write; X — read

| — address; Il — chip select; Il — write; IV — erasure; V — read;
¥l —data input/outpul; VIl — common erasure; VIl — selective
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Read Access Time-versus-Temperature Curve

3884CHMOETE Bpemend BBopKK CuMThIBaHMAE OT
FPY3IKK

Read Access Time-versus-Load Capacity Curve

SPECIFICATIONS

Infarmation capacity, bif
Organization

Address access time, s
Drain current, mA

Data storage time, h A
Mumber of refresh cycles

Wmtlc

TEMNERATY DI

BAMHOCTH Ha-

: 4096
. 1024 wor-
ds 4 bits

0.9
15
5000
107
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CTHRAHHA

XapaKTEpHCTHHH NO NOCTORHHOMY ToKy

|Uu.;—‘lll+ﬂﬁﬂ.unl:—5. - 0,25 B,
— 107 C==VY,u=Z +70° C)
Bult0AMOE HANDAMEHHE HWIKOTD ypnaﬂs {(Uor) npw
l="1,6 mA B i i = 0.4
BeixogHoe HANPAMEHME BRICOKOMD }rpnaﬂn {Unu] an
lL=-—0,1 mA, B P i =30
Tox nmpuﬁnunun no h:TDHHhHY nnTarms Us Gt A
8 pemume ,Bubop MC" (lioca) f = 35
8 pesuma ,Heswmbop HC" (ICC5) . =1
Tok yreuww Ha ap,pei:ﬂhl: I }'HPEBJ'I!HI-DLIJ,MI EXOQaN,
{h |] A =10
T'DH YTRHHH H3 Bhl[ﬂﬂﬂl Jaﬁphlfﬂﬂ CXerMbl B FIEJ'KI'I'M&
JHeswbop MC", muA:
Huaworo ypoesa (lLou) =100
peicokoro yposu® [lpould a =100
HanpameHne Ha BuBDAE "npurpﬂMMHFHJE!HH! 8 pe-
MHMAX CTHPAHWA, 3anMcH, wWIBuparensHoro CrHpanki
(Upr), B:
MHHHMENLHDE . T S e —33
MAHCHMANBHD S s O I -
Hanpamenue Ha BmBoge ,,Hpnrpaumnpusaﬂue B pe-
mume cunteinanud (Upg), B
MHHMMENLHOE | e e . =33
MAKCHAMANEHOS P R T . Ugge+0,2
hplmpu:mﬂn no NepeMeHHoMY TOKY
[Vic; =12 B =046 B, Usey = 5B = 0,25 B,
—10°C = Ta = +T0°C)
Bpems swibopun cumtemanws (tynl, suc =09
Bpems coxpaHeHdi BumXOQHOrO CHrHANA NOCNE NofayW
curkana cumteigamms (fon), mee . =01
AnvTeneHocTe cerdana sanwes (bwp), sc 10—50
fAnurensHocTs curdana crupadua (top), smc 100—200
AnuTensHOCTe CHrHana cuMTeimawda (tg), suc =0,6
Bpems CABMra CHrHang CHMThIBaHHA:
GTHOCHTENsHO curHana sammown (fpws), mc =1
OTHOCHMTENEHO chrHana cTuparua (tnons), mc =2
oTHoCHTenLMD curvana appeca (tpas), mKe =0

D. C. Characteristics

Uiy =12 ¥ =06 ¥; Uy =5 V = 0.25 V;
—10°C = Ta = +70°C)
Low outpul voltage [Unr) at lp="1.6 mA, ¥ = 0.4
High output voltage (Uan) at 1y = =01 mA, ¥ =3.0
U supply current, ma:
in chip select mode (lees) . o o o o o o = 35
in chip non-select mode (1 CcC5) . . . " =17
Leakage currenfon address and control mpufs{lj ) jh"-. =10
Leakage currenf on closed loop oubputs in chip non-
select mode, pA:
low level {lron) .+ « o« < o 0 4 = 100
high level [lpon) . . . .+ . . s W = 100
Frogramming pin valtage in erasure, wr-h: and selec-
tive erasure modes (Upp), V2
T LT —33
maxirmum -
Programming pin -.-::r!tage in read rn-nda {U. ]t} "-"'
minlmumy, ' e w me W W eEtiE B TR B WO -1
maximum o . ¢ s s e e s e e o s s s s ¥ecat02
A. C, Characteristics
‘UEI'!I =12 ¥ =06 ¥; Upp: — 5 ¥V &+ 015 ¥;
— i C=Tr= +T0"C]
Reading access time (tiu), s =09
Previous read data valid with ruspe:f ln read sagnal
{(to), s e an e Ok i =01
Write signal w:d'l‘h {1‘1.1. |-}, mE . e 10 fo 50
Erasure signal width (ton), ms o o o .« .« o . 100 to 200
Reading signal width (ta), ps =046
Reading signal delay time:
relative to write signal (tpws) ms . . . . =1
relative to erasure signal (tncrs), ms =1
relative to address signal (tnas), ps =0
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=0
=0.1
=05

0 te 100
0 to 1.0
= 100
=150

= 500

= 5000
=10

=7
=10
=200

—

13°

Bpemns cOBWUra CHrHANA J3NMCH OTHOCHTENBHO CHrHANA Write signal delay time relative to address signal
appeca (twas), mwee =0 (twas), ps
BPH‘“! COXpAHEHHWA CHIHANA nnpacu I'I'DC.I'I:E OHOHYAHM A
curHana aanwcu [ty w ), sme . =01 Write recovery time (tyw ) ms
BPHMﬂ COApAHEHMA CHMIMHANA JaNMCH I'IOCI'IH OHOHYAHW A
cMruana ctupanma (fweopm), me . v =05 Erasure recovery fime (tweopp), ms
Bpema CABWra CHrHAnNa CTHRAHHA DTHUcHTanth CHr= Erasure signal dE|I'f time relative fa wnla !lgnnl
Wana sanWew (topws), mue 0—100 (bopws), ps .
Bpema caewra curHana Ha nnqmpmau.munum nm,qe Signal delay fime an du. .nput telghl.lg h: .,..-nl& ,.g_
OTHOCMTENBHO CHrHana 3ankcm (b wal), muc i 0—1,0 nal {frws), ps
BpeMA cOXpAHEHHA BXOAMOW WHDOPMALME nocne
CROHYBHME CHMrHana sameck  (Fw ), wc =100 Inpul data recovery time (tjwu), n3
Bpoms HENpepLIBHOMD CUMTLIBAHWA uuqmpu.auuu aa-
NHCaHHOR 8 mukpocxesmy (Ty), =150 Continuous read time of data written on chip (Tr), h
Bpesn xpadeHwas MHﬂ&Upmuu,Mh ] pemnue ,.Hﬂuﬁ-c-p
MC™ [T}, » . ' =500 Data storage fime in chip non-select mede (7)), h
Bpems rpaHedns wuqmpuauua I'If_‘Hn n'rum-cuqeaumx
ueTouHMHax nutanua (T2}, o . = $000 Unpowered data storage time (T:), h
Konwuectao UHHENDE NEepelanycs qu:upMaq“u no
ctpoke (Now) e e i b & =10' Number of data refresh cycles on row [MN:-w)
EmnocTu Capacitances
[—10° €T, = +70°C] [—10°C=T.,= +70° C)
Brogvas emuocts (Cin), nd =7 Input capacitance (Cix), pF .
Bruixogras emwocte (Copr), nd =10 Output capacitance (Coy ), pF
Emuocte Harpyaww (Cp), n@D =100 Load capacitance (Cp), pF
HOPNYC PACKAGE
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