N Ec 1 PD41416
16,384 x 4-BIT

NEC Electronics Inc. DYNAMIC NMOS RAM
Revision 2
Description Pin Conflguration
The uPD4141 is a 16,384-word by 4-bit dynamic N-
channel MOS BRAM designed to cperate from a single e 1] anp
+5V power supply. The negative voltage substrate bias L‘;“ : :’gg;;
is internally generated; its operation is both avtomatic w_: . v 1:3”03
and transparent. The uPD41418 utilizes a double- ass i b a
polylayer, N-channel, silicon gate process which pro- alle % 1Da
vides high storage cell density, high performance, and a7 121 4z
high reliability. ks i P A
veo Ol o 1oI:| A7
The uPD41416 uses a single transistor dynamic storage b sia

cell and advanced dynamic circuitry throughout, ensur-
ing minimum power dissipation. Refresh is accom- Pin Identification
plished by performing RAS-only refresh cycles, hidden tio

refresh cycles, or normal read or write cycles on the 128 Mo Symtol Function
address combinations of Ag-Ag during the refresh per- ‘ i Outpu: enasle
iod of 2 milliseconds. 2-3.15, 7 140,710, Dzl2 ingut /outpu’
Multiplexed address inputs permit the PD41416 to be 4 WE Virite enable
packaged in a standard 18-pin dual-in-line package for 3 s R andress sirooe
high system bit density. £-8. 10-14 ’ A{,:ﬁl; Address inauls:

Ag- g = Colurn aderess inputs
Features Ag-Rg = Refresh address

Ap-f7=PRow adaress nputs
P18,384-word % 4-bit organization e ‘ i

" Single +5V power supply +10% *o Ve *SVeowersupoly
.. Btandard 18-pin plastic package it CA% Cah.mn address 51obe
. GAS, OE or early write mode to contrel Doy bufier ™ GO Ground

impedance
. Low power dissipation,
—Active {tge = mind: 303 mw
—Standby: 28 mW
_ Read, write, read-write, read-modify-write. RAS-only
refresh, hidden refresh, and page mode capabilities
T 128 refresh cycles during 2 ms period

Performance Ranges

Davice {RAC teag IoEA
LPDAIE12 12008 50ns 0ns
WPLAAE 15 1990 755 aDns
WPDAHIE-2D 200ns 109ns 50ns
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Block Diagram
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Absolute Maximum Ratings DC Characteristics
= 0 &)
Vallage an any 9in refative 1o GHD Tiovio+roy  A=0Cl 4700
Storage (emperalure. Tg) - b%°C ta 125°C Limits Tost
P = P t Symbol  Mi W Unit Condition
Shorl-gircuit output current. lgg 50mA b r_ T Mn ondHtions
-- - Supply virzge, Voo 4% 50 &85 W
Powes dissipation. P TOW h:;? ¥uptage. oo i
Commaent: Exposing the device to stresses above those listed n Abso- | o T
lote #aximum Ralings could cause petmanent damage, The device s Ifétlfﬂ'\" voliage. GND ¢ 0 0 v
not maant to be operated under conditions outside Ihe limits de- _
scribed in the operational seclions of the specification. Exposure to Standoy supaly  oea 30 @R RAS =V
abselule maximum raling condilions tor extended periods may aftect cusrent Dyt =High
device rehabilily. mpedznce
Inpu ieakage 1oy =10 0 pA OV Ve < Ve
Capacitance current al other pins nol
Ta=0°Cto +70°C, Vg =50V =10%, f= 10MHz uncer fest =0V
Limits Tost Outpulieakage I, -1 10 wh Doyt is cisabled.
Paramwter  Symbol Min  Typ  Max  Unit  Condiffons curent ‘1\:;45 ‘\:0.' €
Ingut C 5 of ittt -
clﬁp:cilance ! ’ Output voliage. Wi [ .4 Vo Ig-=4.2mh
address ing.ts lgw
Eui- : B CIE T [ of ) o Output vollage.  Vgn 2.e ¥ lgyr=-2mé
capacnance. fugh
sirobe inputs icpul vollage. Wy -10 08 v
Ingut/oulput €0 Toaf ™ . N
cazacilance, ol volage. Yy 24 hh v
dala pens Figh
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N E C uPD41416

AC Characteristics (Notes 2, 3, 4}
Tp =0°Clo + 70°C, Voo =50V = 10% (Nale 1)

Limits
" PDATEIB-12  PD41416-35  ,PD41416-20 Test
Parameter Symbal Nir Max Min Max Min Max Unit Londitions
Uag-ahing SUpe y curent aserage nes 5% 30 1) ™k, RAS. CAS cychng.
bpo =1pg men . (Male 5t
S&Tzratmg sun:i\-,'“cur'en[. reires-h mooe _”V T ] H ’ 35 T g W
AvEGCE CAS =W lng="ar
TR (Mole 5)
L‘lp_era:g SL20 Y IUrEER] pélgl-e"'Tde o T ey an ’ ’ ki) nh _@_z Vi,
DPET2TION. avE12ge CAS cyeling, 1oo =tpe
miF . ole 5t
Ed.;m “eal Gr Wi e cyc-emm T I o 330 rs {hote 6) o
Reac-xr 8 cyC ¢ hree Tews 900 e 445 T
Pzge ~0de cﬁle b TL 129 B 1-11; T w ns H 'n.v £ T
Access Img tom RAS taac ' 2o ’ g 200 ne  iNeles 7.8 ’
Access Iz o CAS i s I 01 ns huolesT.&
Eroul tun-clf ce ay ‘ram CAS _;T_ C 0 il o 40 0 ’ 50 rs -[?hule 1
I'ansr..;.ar_:[me nse and 1a T h 3 w3 BH 3 ’ 50 rs 1Mot 4) T
PAS orecharge rne . B 9@ Twe e ns )
RAS oulsevadt s W0 104000 50 000D 200 .00 p
RAS hotc fme e 60 T 190 e T
TS oulse vadth s 80 0060 7> 080 Ce 000 s
Cas nod tave T P o 15 w0 ns )
323 '3 TAS delay e et P 60 x5 3 0 rs Neter
CAS 13 BAS p'ecrarge- e ET 0 [ ’ 3 rs ot 12)
TAS nrechargetime. non-gage e Lo 2D T ox o s o
GAS arecharge time. page tycle p %0 T 6 S T o o
BAS precezrge. CAS 3 tme Sapr C ' T o s
How address selapime ) ’ © I o __ns_ " )
Rov AGress 50ls |l-'TI;; JBAH | I3 - 13 a 20 h s h o
Column gdnress selup Ime I;s": ’ 3 C . J T s T o
amn a{:r:re-ss he d it - I-aH ’ 20 - 2_: 30 T ? )
Ec_L,rr‘.n aﬁ]:ress hi G lir-g ;e‘e'en-cec [V ;F__ 80_“ EL] ’ N 130 T 1% -
A4S
Jead LOMmMAng sélu:) g s C 0 i} . T 5 - T
Reac -:u_f'*m”.mc sz rsfergnzed 10 Tqag il 26 # h n; _mﬁl T
EAS
Reag command hat ime refarencec ko %_H 2 o ] s {Nele 3t
CAS
Write COMIT ARC NOIC e lyig - st 43 95 %
‘g:f:_e comrand P2 e relefenced U F¥E . 32 - 7 T B3 ' ne
RAS
W c-:ﬁmaﬂd sulse sk 3= EE] % . re
Write command t6 RAS lezd e 40 45 ' N 5% B . Fs_ T T
wWale comeand 19 CAS lezd T me 4] ’ 2 T s i
éala-|n Selup ame A 3 C ns iNple 14-]
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AC Characteristics {Notes 2, 3, 4] {cont}
T =0°Clo +70°C. Ve = 5.0V =10% {Nate 1

Limits
WPDA1416-12 ¢PDA1416-16 .PD41418-20 Tost
Parameter Symbol Min Max Min Max Min Maz UnH Cenditions
G2tz-i1 hola lire I9n ki 15 5 ng (Male 14)
Uziz 1 o dime relerenced WAAS i T 120 a5 T as h B
Reires;h h.e.ooi- R —T 5 —— e ; R ”m.s -—
ﬁcomma;ﬁ_se:un lirre 0 T 2 T _ﬁ_- ) ns
RS nwWeoeay h T 12 =5 ns
RAS I WE {:;ay e 133 T oass s )
Acm “W"m 30 o L] S Q5
Dzadelaywe  dggm ¥ & 5 Tows
OF commanc hold e l[;.[._ - o [ ] ns
Qulout ur-af detay from DE toes 1 30 £ a0 0 £ s iNole'D;
Noles:
M Al voltages releienced 10 GHD.
{2 An ninal pause of 1004815 requiad after powed-up iollcwed by any 8 mcycles vefore proper device operahion is acheeveq,
{3 AC measuvrements assume by = 5ns
4 Wy tanpand V| jmax) are reference levets tor measuring loming of npul signals. Transilion imes are measurcd belween V) and Vi
& locr oo @nd Igpa depend on cutpul loading and Cycle rates Specified values are gbtained with the oulputs cpen
€ The mummum specihcations are used only to indicate cyele time al which proper aperalion over the full temperalure range (T, = 07210 70°Chis
assured.
(7] Load - 2TTL loads and 100 pF.
B Assumaes thal lagg % tapp imasd 1l tgep 5 grealer than the maximum recommenged valug Shown in IS 13018, 1qae will increase by 1he amoun)
1hal ke g exceeds the value shown.
{9) Assumes that lgcp 2 trep (Max)

{10 Iggg tmax) and toez (Max) defing the time ar which the oulput scheeves Ihe open circurt condilion and are nol relerenced 10 Vg, or Vo

[th Operalion wibun the 1gen (Max) imnl insures thal Igae (Max) can be met. teop (Maxhes specified a3 a relerence poinl only. I taea 18 greater than
e specified tpog {max) limil. then access time 15 conlrolied exclusively by Ioac.

12} Ipaprequrement should be apphcabie for RAS. CAS cycles preceded by any cyc'a.
{13 Either Igp,, OF troy Must Be sabisfied for a read cycle.
14y These parameaters are refarenced (o CAS leading edge in arly wole Cycles and 1o WE leadwng edge in delayed wrile of read-motify-wnte cyclas
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Timing Waveforms
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Timing Waveforms (cont}

Page Mode Read Cycle Page Mode Write Cycle (Early Write}
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