NEC pPDA424256
| 262,144 x 4-Bit

NEC Electronics Inc. Dynamic CMOS RAM

Description Pin Configurations

The uPD424256 is a fast-page dynamic RAM organized _pi "
as 262,144 words by 4 bits and designed to operate 20-Pin Plastic DIP

from a single +5-volt power supply. Advanced polycide U,
technology using trench capacitors minimizes sificon :g‘ E; aog GND
area and provides high storage cell capacity, high e do :: = 504
performance, and high reliability. A single-transistor fas O s c%s
dynamic storage celi and advanced CMOS circuitry NG s g b o8
throughout ensure minimum power dissipation, while aode X 1sDag
an on-chip circuit generates the negative-voitage sub- Az % wpa,
strate bias automatically and transparently. Ap s 1310 Ag
The three-state I/O pins are controlled by CAS indepen- vﬁiE 30 :f g :5
dent of RAS. After a valid read or read-modify-write 4
cycle, data is held on the outputs by maintaining CAS S
low. The data outputs are returned to high impedance i .
by returning GAS high. Fast-page read and write cycles ~ 26/20-Pin Plastic S0J
can be executed by cycling CAS.
Refreshing may be accomplished by means of a CAS vos g1 26 [1 GND
before RAS cycle whereby the refresh addresses are vo2 gj2 1] V04
internally generated. Refreshing may also be accom- ﬁv‘g Ei : gg
plished by means of RAS-only refresh cycles or by NC s 2 g o
normal read or write cycles on the 512 address combi- 8
nations of Ag through Ag during an 8-ms refresh period g
(64 ms for -L versions). g
Ag O9 = 18p Ag
Features Aq 10 170 Ay
O 262,144-word by 4-bit organization :g E :; 1: 3 :6
o Single +5-volt power supply vee 0 1a b Ai
O Fast-page option A
0 Low power available in -L version
0 CAS before RAS internal refreshing .
0 Multiplexed address inputs 20-Pin Plastic ZIP
o On-chip substrate bias generator
o Nonlatched, three-state 1/O OE
O TTL-compatible inputs and outputs Y03
0 High-density 20-pin DIP, 26/20-pin SOJ, 20-pin ZIP, GND
or 24/20-pin TSOP plastic packaging :’%
Ag
Az
vee
As
Az
BIIHEIBA
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pPD424256

NEC

Pin Configurations (cont)

Pin Identification

i _ . Name Function
24/20-Pin Plastic TSOP (Normal Pinouts) -
Ag - Ag Address inputs
_ I1O4 - 11Oy Data inputs and outputs
OE [] 1 \_/ 2411 Ag —_— o
tAsd 2 231 Ay CAS Column address strobe
voa s 22 aAg OE Output enable
Vo4 4 21 H Ag RAS Row address strobe
GND[]s 201 A4 i
WE Write enable
=JJH
GND Ground
o1 g8 171 Ve v + 5-voit power suppl
vop O] 8 18 1 Ag ce P PPy
wE 10 150 Ag NC Ne ¢onnection
RAS ] 11 14 1 Aq
NG [ 12 13 1 Ag Absolute Maximum Ratings
Suffix ~JJH In the package identifler Voltage on any pin relative to GND -1.0to +7.0V
normal pinout sequence. 83FM-0830A Operating temperature, Topp 0to +70°C
Storage temperature, Tg1g -55 to +125°C
Short-circuit output current, log 50 mA
24/20-Pin Plastic TSOP (Reverse Pinouts) Power dissipation, Pp 10W
. Exposure to Absolute Maximum Ratings for extended periods may
Ag H1 24 Oi affect device reliability; exceeding the ratings could cause perma-
Ay 2 2 cas nent damage. The device should be operated within the limits
Ag}3 22 N VO3 specified under DC and AC Characteristics.
As e 21 [ ¥Oy
Az s 20 [1GND Recommended Operating Conditions
O —JKH Parameter Symbol Min Typ Max Unit
vec O 8 17 [ Vo4 input voltage, high Vin 24 Vee + 1.0 v
Ag]e 16 1 V0p Input voltage, low ViL -1.0 0.8 v
A ] 10 15 1 WE
A1 14 |3 RAS Supply voltage Veo 45 50 5.5 v
Ag Q12 13 1 NG Ambient temperature T 0 70 °C
Suffix ~JKH In the package identifier .
maans reverse pinout sequence. Capacitance
hidiitioded Ta = 25°C; f = 1 MHz
Parameter Symbol Max Unit Pins Under Test
Input capacitance Cit 5 pF Address
Cp 7 pF HAS, CAS, WE, CE
Input/output capacitance Cio 7 pF /O




NEC

pPD424256
Ordering Information
RAS Access R/W Cycle Fast-Page Refresh Standby
Part Number Time (max) Time (max) Cycle (max) Period Current (min) Package
uPD424256C-60 60 ns 120 ns 40 ns 8 ms 1 mA 20-pin plastic DIP
C-70 70 ns 130 ns 45 ns
C-80 80 ns 160 ns 50 ns
c-10 100 ns 190 ns 60 ns
HPD424256C-60L 60 ns 120 ns 40 ns 64 ms 200 pA
C-70L 70 ns 130 ns 45 ns
C-80L 80 ns 160 ns 50 ns
C-10L 100 ns 190 ns 60 ns
HPD424256LA-60 60 ns 120 ns 40 ns 8 ms 1mA 26/20-pin plastic SOJ
LA-70 70 ns 130 ns 45 ns
LA-80 80 ns 160 ns 50 ns
LA-10 100 ns 190 ns 60 ns
HPD424256L A-60L 60 ns 120 ns 40 ns 64 ms 200 pA
LA-70L 70 ns 130 ns 45 ns
LA-80L 80 ns 160 ns 50 ns
LA-10L 100 ns 190 ns 60 ns
HPD424256V-60 60 ns 120 ns 40 ns 8 ms 1 mA 20-pin plastic ZIP
V-70 70 ns 130 ns 45 ns
V-80 80 ns 160 ns 50 ns
V-10 100 ns 190 ns €0 ns
{PD424256V-60L 80 ns 120 ns 40 ns 64 ms 200 pA
V-70L 70 ns 130 ns 45 ns
V-80L 80 ns 160 ns 50 ns
V-10L 100 ns 190 ns 60 ns
1PD424256GX-60 60 ns 120 ns 40 ns 8 ms 1 mA 24/20-pin plastic TSOP
GX-70 70 ns 130 ns 45ns (normal leads)
GX-80 80 ns 160 ns 50 ns
GX-10 100 ns 190 ns 60 ns
HPD424256GX-60L 60 ns 120 ns 40 ns 64 ms 200 pA
GX-70L 70 ns 130 ns 45 ns
GX-80L 80 ns 160 ns 50 ns
GX-10L 100 ns 190 ns 60 ns
HPD424256GXM-€0 60 ns 120 ns 40 ns 8 ms 1 mA 24/20-pin plastic TSOP
GXM-70 70 ns 130 ns 45 ns (reverse bent leads)
GXM-80 80 ns 160 ns 50 ns
GXM-10 100 ns 190 ns 60 ns
HPD424256GXM-60L 60 ns 120 ns 40 ns 64 ms 200 pA
GXM-70L 70 ns 130 ns 45 ns
GXM-80L .80 ns 160 ns 50 ns
GXM-10L 100 ns 190 ns 60 ns
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Block Diagram

RAS ™1 RAS clock > CGAS Clox
> Generator Generator - —
’_) > WE Clock
CTS __ — W_E > Generator
CAS Befors RAS
y
OE Clock
intemnal Refresh oEF 5 Generator v
Data-dn
i’ r Buffer
> Vo,
Refresh Address Data VO Bus
Counter V04
Column Decoder Data-out
Buffer
Sense Ampilfler A
Ag—> .
A1 L - -
AZ . g E 2
Ag » % g E Memory Armay
MolE] |2 :
Ag * @®
Ae [ 3
A7 .
Ag—>]
BIIH-63048
DC Characteristics
Ta = Oto +70°C; Vgc = +5.0V =10%
Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcco 2.0 mA RAS = CAS = V|y
1.0 mA RAS = CAS = Vgg-02V
Input leakage current I -10 10 HA ViN = 0to 5.5V, all cther pins not under test = OV
QOutput leakage current low -10 10 LA Dgur disabled; Voyr = 0 to 55V
Output voltage, low Vou 0.4 v loL = 42mA
Output voltage, high Vou 24 Vv log = -5mA

AP -4
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pPDA424256

AC Characteristics
Ta = 0to +70°C; Vg = +5.0V £10%

-60 -70 -80 -10
Parameter Symbol  Min Max Min Max Min Max Min Max Unit  Test Conditions
Operating current, lect 20 80 70 €0 mA  RAS and CAS cycling;
average tae = tgc min; (Note 5)
Operating current, lcca 90 80 70 60 mA  RAS cycling; CAS =
RAS-only refresh Vit tre = tre min;
cycle, average (Note 5)
Operating current, leca 80 70 60 50 mA  RAS = V| ; CAS
fast-page cycle, cycling; tpe = tpg min;
average (Note 5)
Operating current, lees S0 80 70 60 mA RAS cycling; CAS =
CAS before RAS ViLi tre = tre min;
refresh cycle, average {Note 5)
Access time from tan 30 35 45 50 ns (Notes 7, 10, 13)
column address
Access time from CAS  i5cp 35 40 45 &5 ns (Notes 7, 13)
precharge (rising
edge)
Column address hold tan N/A N/A 60 70 ns
time referenced to
RAS
Column address tasc 0 0 0 20 0 20 ns {Note 13)
setup time
Row address setup tasp 0 0 0 0 ns
time
Column address to tAwD 50 55 70 80 ns  (Note 18)
WE delay time
Access time from CAS  tgac 20 20 20 25 ns  (Notes 7,9, 10, 13)
{falling edge)
Column address hold tcAH 15 17 20 20 ns
time
CAS pulse width tcas 20 10000 20 10000 20 10000 25 10,000 ns
CAS hold time for teHR 15 15 15 20 ns
CAS before RAS
refresh cycle
CAS pracharge time, top 10 10 15 10 20 10 25 ns  (Note 13)
fast-page cycle
CAS precharge time, tcPN 10 10 10 10 ns
nonpage cycle
CAS to RAS tcrp 10 10 10 10 ns {Note 14)
precharge time
CAS hold time tesH 60 70 80 100 ns
CAS setup time for tcsn 10 10 10 10 ns
CAS before RAS
refresh cycle
CAS to WE delay town 40 40 45 55 ns  (Note 18)
Write command to tewl 15 15 20 20 ns
CAS lead time
Data-in hold time toH 15 15 20 20 ns (Note 17)
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AC Characteristics (cont)

-60 -70 -80 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit  Test Conditions
Data-in hold time toHR N/A N/A 60 70 ns
referenced to RAS
Data-in setup time tps 0 0 0 0 ns (Note 17)
Access time from OE toea 20 20 20 25 ns
OE data delay time toED 15 15 20 25 ns
OE command hold togH 0 0 0 0 ns
time
OE to RAS inactive toes 0 0 0 0 ns
setup time
Output turnoff delay toez 0 15 0 15 0 20 0 25 ns (Note 11)
from OE
Output buffer turnoff toFF 0 15 0 15 0 20 0 25 ns (Note 11)
delay
Fast-page cycle time tpc 40 45 50 60 ns (Note 6)
Fast-page read-write tppwe 85 90 105 125 ns
cycle time
Access time from RAS  tpac €0 70 80 100 ns (Notes 7, 8)
RAS to column tRAD 15 30 15 35 17 35 17 50 ns (Note 10)
address delay time
Row address hold tRAH 10 10 12 12 ns
time
Column address lead tRAL 30 35 45 50 ns
time referenced to
RAS (rising edge)
RAS pulse width tRAS 80 10,000 70 10,000 80 10,000 100 10,000 ns
RAS pulse width, fast-  tpagp 60 100000 70 100,000 &0 100,000 100 100,000 ns
page cycle
Random read or write trc 120 130 160 190 ns (Note 6)
cycle time
RAS to TAS delay tReD 20 40 20 50 25 60 25 75 ns  (Note 12)
time
Read command hold tRcH 0 0 0 0 ns (Note 15)
time referenced to
CAS
Read command setup trcs 0 0 0 0 ns
time
Refresh psriod tREF 8 8 8 8 ms  Addresses Ag - Ag;
64 ms for -L versions
RAS precharge time the 50 50 70 80 ns
RAS precharge CAS trpc 10 10 10 10 ns
hold time
Read command hold tRRH 10 10 10 10 ns (Note 15)
time referenced to
RAS
RAS hold time tRsH 20 20 20 25 ns
Read-write cycle time trwe 165 175 215 255 ns (Note 6)
RAS to WE delay tRwD 80 90 105 130 ns  (Note 18)
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AC Characteristics (cont)

-60 -70 -80 -10
Parameter Symbol  Min Max Min Min Max Min Max Unit Test Conditions
Write command to thwL 20 20 25 30 ns
RAS lead time
Rise and fall tr 3 50 3 3 50 3 50 ns {Note 4)
transition time
Write command hold tweH 15 15 15 20 ns
time
Write command hold twenr N/A N/A 55 70 ns
time referenced to
RAS
Write command setup  twes 0 0 0 0 ns (Note 18)
time
Write command pulse twp 15 15 15 20 ns {Note 16)
width
Notes:

(1) All voltages are referanced to GND.

(@ Aninitial pause of 100 s is required after power-up, followed by
any eight RAS cycles, before proper device operation is

achieved.

(3) Ac measurements assume ty = Sns.

{(4) V|4 (min) and V| (max) are reference levels for measuring the
timing of input signals. Transition times are measured between

Viy and V).

5) lees lecs lcca, and igcs depend on output loading and cycle
rates. Specified values are obtained with the outputcpen. Icca
is measured assuming that all column address inputs are heid at
sither a high level or a low level during RAS-only refresh cycles.
Iccy4 is measured assuming that all column address inputs are

switched only once during each fast-page cycle.

(6) The minimum specifications are used only to indicate the cycle
time at which proper operation over the full temperature range

(Ty=0 to +70°C} is assured.
(7) Load = 2TTL (-1 mA, +4 mA) loads and 100 pF.

(8 Assumes that tgep < tpep (max) and tgap = tgap (max). if
treD ©F tRAD is greater than the maximum recommended value
in this table, trac increases by the amount that tgep or tRAD

exceeds the value shown.

(9) Assumes that tgep = trcp (max) and tpap = trap (Max).

(10) Ktpap = trap (max), then the accéss time is defined by taa.

(1%) tofpp (max) and togz (max) define the time at which the outputs
achieve the open-circuit condition and are not referenced to Voy

or VOL'

{12) Operation with the tggp (max) limit assures that tgac (Mmax) can
be met. taep (Max) is specified as a reference point only; if top
is greater than tgep (max), access time is controlled exclusively

by tcac

(13) For fast-page read operation, the definition of access time is as

follows:

TAS and Column Address Access Time

input Conditions Definition
tep < top (max), tage = tep tace
tep = ¢p (Max), tage < tep tan
tcp = cp (max), tasc = tasc (Max) tan
top = ¢p (Mmax), tasc = tasc (Max) tcac

(14) The tepp requirement should be applicable for RAS/CAS cycles

(15)
(16)

preceded by any cycle.
Either tgRry of thoH Must be satisfied for a read cycle.

Parameter typ is applicable for a delayed write cycle such as a
read-write/read-modify-write cycle. For early write cycles, both
twes and tyol must be met.

(17) These parameters are referenced to the falling edge of CAS for

(18)

early write cycles and to the falling edge of WE for delayed write
or read-modify-write cycles.

wes tawp towp, and tawp are restrictive operating parame-
ters in read-write/read-modify-write cycles only. ftwcs 2 twes
(min), the cycle is an early write cycle and the data /O pins will
remain open-circuit throughout the entire cycle. f towp 2 towp
(min), tawp = trwp (Min), andtawp 2= tawp (min), then the cysle
is a read-write cycle and the data I/O pins will contain data read
from the selected cells. If neither of the above conditions is met,
the condition of the data l/O pins (at access time and until CAS
returns to Vi) is indeterminate.

4B-7
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Low Power Battery Backup (-L Versions Only)

The 1PD424256-. is capable of low power battery
backup during times of reduced system power, when
the input buffers and all nonessential internal circuits
are turned off. For the input buffers to be turned off and
the amount of leakage current flowing through them
reduced, the uPD424256-L must be in standby and all
control lines within 0.2V of either Vgc or GND, as
appropriate. When RAS and CAS are both within 0.2V
of Vo, the internal circuits are inactive and power
requirements reduced even further Standby current
can drop as low as 200 pA.

Battery Backup Current

CAS before RAS refresh cycles are executed at a
minimum rate to ensure that all 512 rows are refreshed
only once every 64 ms. The time that RAS is low (tgag)
and the uPD424256-L active needs to be as short as
possible, typically less than 300 ns, to minimize power
usage during refresh operation. The following table
shows the conditions under which the lowest average
standby current can be obtained.

Symbol Max Unit CAS Before RAS Refresh Cycle Standby Conditions

lecs 200 7y tras < 300 ns FAS = CAS 2 Vog-02V; OE 2 Vg -0.2V;
WE = Addresses = Vgc~02V or 5 02V; /O

lece 300 HA tRas = 300 ns and < 1 us = Vog - 02V or= 0.2V or high-Z

4P
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Timing Waveforms (cont)

Early Write Cycle

the
tHAS
|
S | ,[ %
RAS \( 7
- A (.
< tOSH] >
e———tRCD ———— > E—————— A >
7 X
1\ \ | !/ \_

> [&———1tCPN—|

%_/
o f///[ M:Ji@( ot e ‘)L(////////////////////////////////

e 7/////////{/%5 } '“"; LTy,
I ——
oo ///////////./////X weo X177

Notes:

[1} OE=VorVy,

85H-86468
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Timing Waveforms (cont)

OE-Controlled Write Cycle

thc

< RA

tAR T

tCRP—> -« : tRSH
tcsH |
< tRCD I-1eE tcas -

\ l / 4 Y
1\ K L/ \
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- 7/»{ T ) j«/////////////{//////////////////
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Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle

< tRwe
-« tRAS >
tAR >
\ 4
RAS
N 7 \
tCcRP —>] - I tRSH > (€—tRp -
!C?H >
l«————1tACD € tCAS >
\ / 4 Y
K . / \_
tASR—> [«— tRAD-—> le—tCAH —> le——tCPN—>

!

2l
L
]
TT—?‘
]

o TN e NN o XX

tRWD le-—towL

|
tacs —>| L <« towp——————> :P!HWL—_)
= /1111111 X L

< tawp >

™~

o = I
A o] o

8MH-8647B
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Timing Waveforms (cont)

Fast-Page Read Cycle
< {RASP >
-(——tAR—rl e———tRp————>
s ﬁ\ 7 Zt )\—
- < {CRP a3 : tpC P IRSH————>
e——tRCD < tcaAs—> e——tcas
Za w: \‘ , zt_s\( lzc
ICPN—>] e—top—>
oS H———————— -« tRAL
«—t tcaH
»' <~ tASR < tASC —>{ l<-tasc
SN U= ) = = A
tRAH < tCAH>] ‘)I L— tacs 1

- > ‘-(—tnnn
w Z{cﬂ{[ | l{/ ::ICHJV//////////

TN /'F . /f/// Ly
InputOutput L lm §r;:-<|’_i { pous }

e——— tCAC——]

tRAC > toEz [ 1OEZ
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Timing Waveforms (cont)

Fast-Page Early Write Cycle

RAS

CAs

Address

fRASP >
i l / N
—>| |« tcap i< } tpC | tRSH—‘—ll—>
e—t < tcag—> [ — 1 CAS > | 'CPN
o7 [ S 'S \
e tGPN —> 1 teP—>
< tesH > < tRAL
<—1RA| CaH
—» - tASR - tasC —» |w-taASC
W = = === S S
tRAl - tCAH . <—~twcﬂt—>|

w LI,

-

twp—>

LI

J|———‘CWL4“>‘|

[1] OE = dont care.

S N Y S A
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Timing Waveforms (cont)

Fast-Page Read-Write/Read-Modify-Write Cycle

< tRASP >

re———1AR tap
— y
FAS N

h 7

- |« iCcRP l|< i tPRWG | tAsH >
o tcsH | I
l«——tRCD < tcas———» n tcas >

—_— 4 \ —\
CAS _/ _ &L 7z \K 7
‘I tePN—> «— tCp —> [—tcpnj

tRAH (—)‘ - > tCAH
le— tRAD—>1 tCAH

S, &= ; I

g

g .
SH
i
Sy
zg [+
uégu £
§2 X

- tncs‘)' . H‘nwn ,cv’zl,_ . (—tnc?+ <:'_Hw>l|.:r' )
__b—tc::z;—)— <—-——tcw|t)r <> t\:l:
*tM—F 4—‘-—tACP|—‘——>1
q_/ 1OEA <> twp tM—;-
to:ED <> toH tOEA\t PIOED tDH
o TNz Lxx = i«////////////x%ﬁm XU
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Timing Waveforms (cont)

Hidden Refresh Cycle
[€———————— Memory Cyde »<—Hldden Refresh Cycle —>»r«—Hidden Refresh Cycle —>
< tRC s tRC————»€¢——tRC—~
-« tRAS » te—tRpP— tRAS tRAS tRP—>
T ‘S— == ——
RAS \‘ ;Z \_
1CPN
ICRP f<—> tAR tCHR—>] |e—=
e———tRACD > >tRSH
_ y Y — Y
s/ \ \K 45 / —
L&~ tRAD > 4' | | tcas >
tasmn |<——> < !HAL—-I———->
tRAH —> Asc: -3 thA|H
‘—~— 55
s/ W0 0. = S
tRAH
’(—Tncs+ |<—>

= [T N

e tAA———————>
i« toes
OE
|<—tOEA—>
le——toAC—— 1OFF
tRac » 1o
High Impedance 4 -
Input/Output 9 gK Valid Data

831H-86608
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Timing Waveforms (cont)

RAS-Only Refresh Cycle

tRC >
« tRAS .|
—_— b s
RAS N N
N
tRp—>
le——toRp —> tRPC

S 7
- tRAH

=

S S

WE Don' Care
OF Don't Care
edance
Input/Output gh lmp
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Timing Waveforms (cont)

CAS Before RAS Refresh Cycle

Address

Input’Output

tCgR>

tRc

Y

tRAS

:

re—toHR

Don't Care

Don't Care

Don't Care

High Impedance

4718



