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Description

The pPD41256 is a 262, 144-word by 1-bit dynamic RAM
designed to operate from a single +5-volt power supply
and fabricated with a double polylayer, N-channel,
silicon-gate process for high density, high performance,
and high reliability. A single-transistor storage cell and
advanced dynamic circuitry, including 1024 sense ampli-
fiers, ensure that power dissipation is minimized, while
an on-chip circuit generates the negative-voltage sub-
strate bias—automatically and transparently.

The three-state output is controlled by CAS indepandant
of RAS. After a valid read or read-modify-write cycle, data
is held on the output by holding low. The data
output is returned to high impedance by returning CAS
high. A hidden refresh feature allows CAS to be held low
to maintain output data while RAS is used to execute
refresh cycles.

Refreshing may be accomplished by means of RAS-only
refresh cycles, hidden refresh cycles, CAS before RAS
refresh cycles, or by normal read or writa cycles on the
256 address combinations of Ay through Ay during a
&-ms refresh period.

Features

262,144-word x 1-bit organization

High-density plastic DIP and PLCC packaging
Multiplexed address inputs

Single +5-voit power supply

On-chip substrate bias generator

Low power dissipation of 28 mW max (standby)
Monlatched, three-state outputs

Fully TTL-compatible inputs and outputs

Low input capacitance

256 refresh cycles every 4 ms

Optional page cycle

RAAS-only, hidden, and CAS before RAS refreshing
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pPD41256
262,144 x 1-Bit
Dynamic NMOS RAM
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Ordering Information

Fow Acoess Povear Supply
Part Humbar Time {max) AW Cyclo (min) Page Cycle {min) Tolerance Pachage
PO 256080 80 ns 150 na 70 n= 5% 16-pin plastic P
C-B5 86 ns 165 na 70 ns
C-40 100 na 200 ns 104 ns 0%
nPDa1256L-80 80mns 160 ns TO rE =5% 1B-pin plastic leaded chip carhss
L-88 BE na 185 na 0 ne
L-10 00 ns 200 ra W00 na =10%
Pin Identification Absolute Maximum Ratings
Hame Funciboen Voltega on any' pin refative to GND, V1 =101 +T.04
H - Ag Address inpuis Dperating 1amparature, T, (ambiant) Gio +70G
Column address strobs Storage lemparature, Terg -E5te +126°C
Dy Diaia input Short-cisuill cutput surent, lqg S0 mA
Dt Data output Povar diszipation, Pp 10
ARS Flow address $ibe Exposurs to Absohste Maximum Ratngs for extendes periods may
WE Wrila enable affect device raliability; axcesding the ratings could cause penmanent
GND e damags, The davice mm.ld_bu oparated within the limiis speciied
under DC and AC Characisriaiics,
Ve +5-olt power supply
NG Mo connection Recommended Operating Conditions
Parameter Symbol Mim Typ  Max  Unit
E‘“f;“éﬁ:‘f 23 Supgly valtags Voo 4% B0 88 v
Parameter Bymbol  Max Unit  Pins Under Test  0orvorepe, Bigh Wiy e Yoo+ 1
N R o = T R <la. Day Input voltage, low Wi -1.0 0.8 v
Co 3 o FAD, CAE. WE Ambeant tamparature Ty 0 70 C
Output capacitance Cpoyr T pF Dt Moles:

(1) Vo = +8 Y 5% for the -80 and -85 verziona.

DC Characteristics

Ta =0t 4700 Vo = #5850V =90%

Paramaior Symbaol Min hinx LUmit Test Conditions

Stardioy supgly current les 50 mA RAS = Vi Doyt = high impedance

Inpiil laakags curmant kL) -10 10 [ Wiy = 0V te Voo all other pine not under fest = OV
Durtpart leakage current Eoay =10 10 A Dowrr disabled; Voyr = OV 10 Voo

Ourtput voltaps, low VoL 0.4 L lgp = 4.2 mb

Ourtput voltaps, high ek 2.4 v lgur = =5 mA
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Block Diagram
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AC Characteristics
Ty = 0to +70°C
pPO41255-80 pPD41266-85 pPDA1256-10
Paramater Siymibsad Min Max Min Max Min Max Unlt Tewl Conditions
Supply voilage Yero 4.78 5.25 4,78 528 45 a5
Qparating supply currant, ogi 20 50 80 mA  FAS, TAS cycling
EvErage g = tpe (min};
|u = Jma (Moba 5‘-
Dpsarating supply current, leca B0 a0 65 mA FIAE cycling; TAE = Viy;
FAS-anly retrash cycle, ag = tmnﬂ-mn}; g = "
auetage 0 md [Maie 5)
Operating supply cutrent, locs 70 70 0 mA  FAS = Viy; TAS oycling:
paps oycle, average tpc = tpg dmin); g =
0 mA [Nats 5
Operating current, CAS lpes B B0 BE fris CAS = V. FAE cyeling;
bafore FES refresh cycle, e nihq;-[rr'h'li: ﬁ:ﬂ
BVEIEGA 0 mA [Mote 5)
Random read or write cysle tac i 165 200 i [Mote 8]
tirme
Raad-writs cycle lime e s 185 240 s (Mt ) W
Page cycle time e 7O 7a 100 M [Mate g
Acoess fime from FAS tas B B5 100 [ (Motes T, 8)
Access fima fram TAS toac 40 40 50 ns {Notes 7, 8
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AC Characteristics (cont)

Paramaier
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RAS precharge time
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CAS held tirme

3|38

AAS 1o TAS delay tima
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[Mate 11]

TAS to HAS prechargs time

B
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CAS prechargs tima,
nanpage cyche
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FAE precharge TAS hold
tima

Row address saiup EMa

Fow eddress hold fime

10

Column address setup timea

Ba

Calumn address hald time

Column address hold time
referenced ta HAS

flglo|B8|2
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Bla|e|8|e

Aead command setup time

FArad command hold tirma
tefaranced 10 FAS
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{Note 13)

Aead command hald tirme
retarenced to GAG

o

{Nete 13)

Wite command hold time

n&

Wirile command hold tima
referenced o FAG
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na

Write command pulsa width
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{Note 17)

Writs command to AAE lead
time

Rl&

Write command to CAS laad
fime
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Data-in setup time
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Datadn hold time
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Cials-im hold time referenced
to FES
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Refrash peficd

Addresses Ag - Az

WE command satup time

{Nole 15)

TAS 10 WE delny

{Note 15)

FAS 1o WE ocealay
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{Mote 15)

CAS setup tima for TAS
before PAE refresh cycle
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AC Characteristics (cont)

pPD41258-80 gPD41256-85 pPD41256-10
Faraimeier Symibol Min Max IMiin Max Min Max Unit  Test Conditions
TAS hald time for CAS e 20 5 an ns  (Naote 18)
bedore HAS refresh cycle
Aead-write cycle time trro A A 220 ns [Mate )
feounter tesd cycle)
Rsad-write oycde thme e MR M 260 ne {Meds 18
fcounber test cynla)
Notes:

{1 Al voltages are relerenced 1o GMD,

@ Annitinl pause of 100 us is required after power-up, followed by
ary #ght AAS cycles, before proper device operation |s
BChigved,

B AC measurements assume i+ = & ns,

{4 My imin) and Vi {mox) ane reference levels for measuring the
timing of ingat signals, Transiion times are measured betwaen
Win mnd Wy,

B ‘oo leca loce. and ges depand on cutpat loading and cycle
faies, Spocified values are obtained with the output apen.

1B The minimum specifications are usad only 1o indicate the cycle
tme af which proper operation over the full lamperatuns rangs
Ta = O to +70°C) is assured,

7] Cutputjoad = 2 TTL |oads med 100 pF

# Assumes that tpop = Ipop (Mesd. If tgep 5 greater than the
maximum recommended value shewn in this table, T will

increass by the amount that thop excesds the valus shown

) Assumes that tpcg = tacy imax)

G} Tppg fmex] defines the time al which the output achieves the
open-circuit cendition and b not referenced to Vo of Yo

(1) Operation within the pon (Mex) Gmit assures that ty e (mas)
e be met tpep (Max) s specified as & raferance point only

taop 18 prastat than the Specified taon (masd limit, then access
Eene |8 controlied exciusively by toa-.

{128) The topp requiremant should ba applicabls for AASCAS cycles
preceded by any cycle,

{13 Either Iggy of 1oy Must be satisfied for & read cycle.

{14] These paramators are referenced to the laading sdgs of CAS in
sarly wrile cycles and to the leading edge of WE in delayed write
or regd-rradiheerite opcles,

(18] twos, town, and Gyyp ore restrictive oparating parameters in
read-writs and read-modifparite cycles only I fyres = tyeg
{min). the cycle is an early write cyele and the data output will
remain open-gireuit thraughout the entire aycle. M tawn 2 town
{miny and tgwp = tawn imin], the cycle ia & read-write cycle and
the data output will contain dafa fesd from the selscted esll, |
nwithaer of the abave conditions s miat, the conditian of the data
ouiput (2t access Yime and until CAS goes beck 1o Vg is
indeterminats.

(16 DIF products with process codes E, K, P and X do not have the
CAS bafore AAS refresh feature, All other package types and
process codes do have CAS bafore AAS refreshing
On DIF products with process codes E, K, P and X, the external
address inputs are required in hidden refresh sycles and the
Bddress timing rmust satisly tyep 8nd in. 4y, which are specitied
with respect fo the lalling edge of AAS,

(17) twp Is applicable for a delayed write cycla, B the oycle Is early
writa, it should bo satisfied with the speaified valus of Lyey

(W) Ypg and trpy are applicable for a CAS before AAS refresh
counter tasd sycle.




