NEC

NEC Electronics Inc.

HPD424810A/L, 42S4810A/L
524,288 x 8-Bit
Dynamic CMOS RAM

Description

The uPD424810A/L. and puPD42S4810A/L are fast-page
dynamic RAMs with the write-per-bit option, organized
as 524,288 words by 8 bits, and designed to operate
from a single power supply.

Optional features are power supply voltage (+5 V or
+3.3 V) and a new refresh mode called “self-refresh.”

uPD Options

424810A +5V

424810L +33V

4254810A +5 V; self-refresh mode
4284810L +3.3 V; self-refresh mode

Advanced polycide technology using stacked capaci-
tors minimizes silicon area and provides high storage
cell capacity, high performance, and high reliability. A
single-transistor dynamic storage cell and CMOS cir-
cuitry throughout ensure minimum power dissipation,
while an on-chip circuit internally generates the
negative-voiltage substrate bias—automatically and
transparently.

The three-state I/O pins are controlied by CAS indepen-
dent of RAS. After a valid read or read-modify-write
cycle, data is held on the outputs by maintaining CAS
low. Data outputs return to high impedance when CAS
goes high. Fast-page read and write cycles can be
executed by cycling CAS.

Refreshing may be accomplished by a CAS before RAS
refresh cycle (CBR) that internally generates the re-
fresh address. RAS-only refresh cycles will also refresh
all memory locations.

The self-refresh mode is entered by holding RAS low for
longer than 100 us during a CBR cycle. Detection of this
long RAS time starts an internal oscillator that main-
tains data integrity without external clocking. The slow
refresh reduces the data hold current to less than 200
microamperes. Self-refresh mode is used with micro-
processors that have a “sleep mode” for low-power
applications such as notebook PCs.

Features

O 524,288 by 8-bit organization

Single power supply (+5-volt or +3.3-volt)
Self-refresh option (slow internal automatic refresh)
Fast-page option

ooano
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Write-per-bit option; independent write control on
eight I/O's

Low power dissipation

CAS before RAS refreshing

On-chip substrate bias generator
TTL-compatible inputs and outputs
Nonlatched, three-state outputs

Low input capacitance

Multiplexed row and column addresses

1024 refresh cycles every 16 ms

28-pin SOJ, ZIP, and TSOP plastic packaging

oocooocoOooOooao

Pin Configurations

28-Pin Plastic SOJ

1PD424810A/L, 42S4810A/L
Vec 1 28 [1 GND
vos 2 271 vog
voz[]3 26 1 vo7
oz} 4 251 vog
vos O} s 2411 VOs
Nc e 231 CAS
well7 221 OE
RAS[]8 21 A NC
Ag[]s 201 Ag
Ao ] 10 19 A7
A1 O 1 18 Ag
A2 12 17 H As
Az 13 16 As
Vecll 14 15 {1 GND
BIFMB972A
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puPDA424810A/L, 42S4810A/L N E C

Pin Configurations (cont)

28-Pin Plastic ZIP 28-Pin Plastic TSOP (Reverse Pinouts)
1PDA424810A/L, 4254810A/L pPD424810A/L, 42S4810A/L
o 1FY. —— GND 1 o °2f veo
vos 3 vog O 2 27 2 vO4
Vo7 5 voy Q3 26 1 VO2
GND 7 vog [ 4 253 ¥03
¥Oo1 9 vos 05 24 1 Vo4
vo3 11 cas s 231 NC
_NC 13 OE7 _7xp 220 WE
RAS 15 NC 08 21 mAS
Ao 17 Ag O 200 Ag
o : Az O 10 191 Ag
fc 23 Ag O 11 18 Aq
A: pod as O 12 170 Az
Ag 27 Aq O 13 o 181 A3
GND [] 14 15 [J Voo
SoFMeaTA Suffix~7KD In the package Identifier
pinout seq
B3IFM-8075A
28-Pin Plastic TSOP (Normal Pinouts) ) e
Pin identification
rPD424810A/L, 42S4810A/L Name Function
vec1o - 2811 anD A Ad nout
vo, O 2 27} vog Ao- A9 dress Inputs
vop [ 3 28 0 voy /04 - 1/Og Data inputs and outputs
voa O 4 25 1 vog CAS Column address strobe
vos O s 24 1 vos =
ncde 23 cAs OE Output enable
WE[7 _zpp 22p0CE RAS Row address strobe
RAS E 8 :; g NG WE Write enable
Ag e Ag -
Ag O 10 w9p ar GND Ground
Agn 18] Ag Vee +5-volt or +3.3-volt power supply
Az O 12 170 A -
As O] 13 16h A NC No connection
vee O 14 015 [1 GND
Suffix =7JD in the package identifier
denotes normal pinout sequence.
BIFM-8O74A
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N E C pPDA424810A/L, 42S4810A/L

Ordering Information, uPD424810A (+ 5-volt power)

RAS Access Fast-Page Cycle CAS Access

Part Number Time (max) Time (max) Time (max) Package

uPD424810ALE-60 60 ns 40 ns 20 ns 28-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns

pPD424810AV-60 60 ns 40 ns 20 ns 28-pin plastic ZIP
V-70 70 ns 45 ns
V-80 80 ns 50 ns

HPD424810AGS-60 60 ns 40 ns 20 ns 28-pin plastic TSOP
G5-70 70 ns 45 ns (normal pinouts)
G5-80 80 ns 80 ns

1PD424810AG5M-60 60 ns 40 ns 20 ns 28-pin plastic TSOP
G5M-70 70 ns 45 ns {reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, xPD424810L (+ 3.3-volt power)

RAS Access Fast-Page Cycle CAS Access

Part Number Time (max) Time (max) Time (max) Package

HPD424810LLE-A60 60 ns 40 ns 20 ns 28-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

HPD424810LV-A60 60 ns 40 ns 20 ns 28-pin plastic ZIP
V-A70 70 ns 45 ns
V-A80 80 ns 50 ns

uPD424810LG5-A60 60 ns 40 ns 20 ns 28-pin plastic TSOP
G5-A70 70 ne 45 ne {normal pinouts)
G5-A80 80 ns 850 ns

uPD424810LGSM-A60 60 ns 40 ns 20 ns 28-pin plastic TSOP
GSM-A70 70 ns 45ns (reverse pinouts)
GSM-A80 80 ns 50 ns

6B -3
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puPD424810A/L, 42S4810A/L N E C

Ordering Information, uPD42S4810A (+ 5-volt power; self-refresh mode)

RAS Access Fast-Page Cycle CAS Access Self-Refresh

Part Number Time (max) Time (max) Time (max) Current (max) Package

1PD42S4810ALE-60 60 ns 40 ns 20 ns 300 uA 28-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns

HPD42S4810AV-60 60 ns 40 ns 20 ns 300 pA 28-pin plastic ZIP
V-70 70 ns 45 ns
V-80 80 ns 50 ns

HuPD42S4810AGS-60 60 ns 40 ns 20 ns 300 A 28-pin plastic TSOP
G570 70 ns 45 ns (normal! pinouts)
G5-80 80 ns 50 ns

uPD42S4810AGEM-60 60 ns 40 ns 20 ns 300 pA 28-pin plastic TSOP
G5M-70 70 ns 45 ns (reverse pinouts)
GSM-80 80 ns 50 ns

Ordering Information, uPD42S4810L (+ 3.3-volt power; self-refresh mode)

RAS Access Fast-Page Cycle CAS Access Self-Refresh

Part Number Time (max) Time (max) Time (max) Current (max) Package

uPD42S4810LLE-A60 60 ns 40 ns 20 ns 100 pA 28-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

HPD42S4810LV-A60 60 ns 40 ns 20 ns 100 pA 28-pin plastic ZIP
V-A70 70 ns 45 ns
V-A80 80 ns 50 ns

uPD4284810LG5-A60 60 ns 40 ns 20 ns 100 A 28-pin plastic TSOP
G5-A70 70 ns 45 ns (normal pinouts)
G5-A80 80 ns 50 ns

HPD42S4810LGSM-AB0 60 ns 40 ns 20 ns 100 A 28-pin plastic TSOP
G5M-A70 70 ns 45 ns (reverse pinouts)
G5M-A80 80 ns 50 ns

e
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N E C pPD424810A/L, 42S4810A/L

Block Diagram

RAS RAS Clock CAS Clock
Generator Generator p—
WE Clock
AS [ __ __ j WE
CAS Before RAS 1
OE Clock
Intemal Refresh BE Generator
Clock Data-in
Buffer
l 04
Data VO Bus
Refresh Address VOg
Counter Column Decoder L Data-out
Butfer
Sense Amplifier T

A e .
Ap 5 g‘ %
Ag ¢ 3 a
Ag % g § Memory Array
Ag ¢ =
Ag * § T
A7 °*
Ag *
Ag—
83YL-7261B
Truth Table
Function RAS CAS WE OE 1104 - 1/Og
Standby H X X X High-Z
Refresh cyle L H X X High-Z
Read cycle L L H L Data output
Write cycle L L L H Data input
—_— L L H H High-Z
X = don't care.
tp-s
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pPD424810A/L., 42S4810A/L N E C

Write-Per-Bit Option

The write-per-bit option may be used to allow a write
cycle to change any number of bits in the 16-bit word.
The mask is loaded from the I/O lines at the falling edge
of RAS if WE = V. If the I/O line is high, then the
corresponding bit will be written when the write cycle
executes. If the I/O line is low, the bit does not change.
A mask loaded during fast-page operation will remain
set and active for each write cycle that executes while
RAS remains low. The mask may be changed only at
the falling edge of RAS.

Comparison of Write-Per-Bit Cycle Versus Standard 8-Bit Write Cycle

RAS \

al
-

—
—
N S

Write-Por-Bit |

— )
- T/

-~

Normal 8-bit |
Writs Cycle
L ¥On < Write Data —
vo Mask Data Write Operation
Write B
VO~ VOg ! on) e BR
0 (Low) Disable Bt Writs

83Y1-88268
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NEC

pHPD424810A/L, 42S4810A/L

Absolute Maximum Ratings

Voltage on any pin relative to GND

Capacitance
Ta = 25°C; f = 1t MHz

5-volt devices -10to+7.0V Parameter Symbol Max Unit Pins Under Test

3.3-volt devices —05to +46V Input capacitance Ci 5 pF Addresses
Operating temperature, Topr 0to +70°C Co 7 oF g‘ WE,
Storage temperature, TgTg -55t0 +125°C OE, RAS
Short-circuit output current, log Input/output Co 7 pF /04 - 1/Og

S-volt devices 50 mA capacitance

3.3-volt devices 20 mA
Power dissipation, Pp 1.0W
Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.
Recommended Operating Conditions

5-Volt Devices 3.3-Volt Devices
Parameter Symbol Min Typ Max Min Typ Max Unit
Input voltage, high Vin 24 Veg + 1.0 20 Vee +03 v
Input voltage, low ViL -1.0 0.8 ~0.5 0.8 v
Supply voltage Vee 45 5.0 5.5 3.0 3.3 3.6 v
Ambient temperature Ta o] +70 0 +70 °C
Self-Refresh Current
Ta = 0to +70°C; Voo = +5V =10% (42S4810A) or +3.3 V £0.3 V (4254810L)
Symbol 42S4810A 42S4810L Conditions
lecr 300 pA max 100 A max /O pins: Vi 2 Vg —0.2V; V)< 0.2V or open.
Other input pins: Vi 2 Vgg - 0.2V; V) = 02V
or open. tgag = 100 us
DC Characteristics; 5-Voit Devices
Tao = 0to +70°C; Vgg = +5.0V =10%
Parameter Symbol Min Typ Max Unit Test Conditions m
Standby current lcc2 2.0 mA RAS = CAS = V| (min); lo = OmA
300 HA RAS = CAS = Vgg—-02V;lp = O0mA

Input leakage current hw -10 10 HA VIN = 0V to Vgg; all other pins not under test = 0V
Output leakage current lon -10 10 HA Doyt disabled; VoyTr = 0V to Vec
Output voltage, low VoL 04 v loL = 42mA
Output voltage, high VoH 24 v lo = -5 mA
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HPD424810A/L, 42S4810A/L N E C

DC Characteristics; 3.3-Volit Devices
Ta = 0to +70°C; Vg = +3.3V =03V

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcc2 500 pA RAS = CTAS 2 V| (min); Io = O mA
100 A RAS = CAS = Vgg-02V;lp= 0mA
Input leakage current v -5 5 HA ViN = 0V to Vg all other pins not under test = 0V
Output leakage current oy -5 5 HA Doyt disabled; Voyt = 0V to Ve
Output voltage, low VoL 0.4 v loL =20 mA
Output voltage, high Vou 2.4 v loy = —2.0 mA

AC Characteristics

Ta = 0to +70°C

pPD424810A, 4284810A: Voo = +5.0V £10%
1PD424810L., 42S4810L: Vog = +3.3V 0.3V

-60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditlons
Operating current, lcct (+9) 100 920 80 mA RAS, CAS cycling; tge =
average loct (+33) 100 80 70 tpe min (Note 5)
Operating current, Icca (+5) 100 20 80 mA RAS cycling; CAS = Vi
RAS-only refresh min; tpg = tpe Min
cycle, average lcca (+3.3) 100 80 70 (Note 5)
Operating current, lcca (+5) 80 70 60 mA RAS = V| ; CAS cycling;
fast-page cycle, tpc = tpg min
average locs (+33) 80 70 60 (Note 5)
Operating current, Iccs (+5) 100 90 80 mA RAS cycling; CAS s V)
CAS before RAS max; tgc = tprc Min
refresh cycle, Iccs (+3.3) 100 80 70 (Note 5)
average
Access time from tAA 30 35 40 ns (Notes 3, 4, 7, 8)
column address
Access time from tacp 35 40 45 ns {Notes 3, 4, 7, 8)
CAS precharge
(rising edge)
Column address tasc 0 0 0o ns
setup time
Row address setup tasR 0 o 0 ns
time
Column address to tawD 50 55 70 ns (Note 14)
WE delay time
Access time from tcac 20 20 20 ns (Notes 3, 4, 7, 8)
CAS (falling edge)
Column address tcaH 15 15 15 ns
hold time
CAS pulse width tcas 20 10,000 20 10,000 20 10,000 ns
CAS hold time for tCHR 15 15 15 ns (Note 15)
CAS before RAS
refreshing
CAS hold time tcHs -35 -40 -50 ns For 4284810A/L only
(CBR self-refresh
mode)
LB-8

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



NEC

puPD424810A/L, 42S4810A/L

AC Characteristics (cont)

-60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
CAS to output in terz 0 0 0 ns (Notes 4, 7)
low-Z
Fast-page CAS tep 10 10 10 ns
precharge time
CAS precharge tcpn 10 10 10 ns
time
Fast-page CAS tcPwD 55 60 75 ns (Note 14)
precharge to WE
delay time
CAS to RAS terp 10 10 10 ns (Note 10)
precharge time
CAS hold time tosH 60 70 80 ns
CAS setup time for tcsr 5 5 5 ns (Note 15)
CAS before RAS
refresh cycle
CAS to WE delay toewp 40 40 50 ns (Note 14)
Write command towL 15 15 15 ns
referenced to CAS
lead time
Data-in hold time tpH 15 15 15 ns (Note 13)
Data-in setup time tps [ [¢] (o} ns (Note 13)
Access time from toEA 20 20 20 ns (Notes 3, 4, 7, 8)
OE
OE data delay time toED 15 15 15 ns
OE command hold toEH 0 0 0 ns
time
OE to RAS inactive toEs 0 0 0 ns
setup time
Output turnoff toEz 0 15 0 15 0 15 ns (Note 9)
delay from OE
Output disable toFF 0 15 0 15 0 20 ns (Note 9)
from CAS high
OE to output in toLz 0 0 o ns (Notes 5, 7)
low-Z
Fast-page read or tpc 40 45 50 ns (Note 6)
write cycle time
Fast-page read- tprwC 85 90 100 ns {Note 6)
modify-write cycle
time with exended
data output
Access time from traC 60 70 80 ns (Notes 3, 4, 7, 8)
RAS
RAS to column tRAD 15 30 15 35 15 40 ns (Note 8)
address delay time
Row address hold tRAH 10 10 10 ns

time
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pPDA424810A/L, 42S4810A/L N E C

AC Characteristics (cont)

-60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Column address tRAL 30 35 40 ns
lead time
referenced to RAS
(rising edge)
RAS pulse width tRAs 60 10,000 70 10,000 80 10,000 ns
Fast-page RAS tRASP 60 125,000 70 125,000 80 125,000 ns
pulse width
RAS pulse width trRAss 100 100 100 s For 42S4810A/L
(CBR self-refresh
mode)
Random read or tre 120 130 150 ns (Note 6)
write cycle time
RAS to CAS delay trRcD 20 40 20 50 20 60 ns (Note 8)
time
Read command tRCH (o} 0 [¢] ns (Note 11)
hold time
referenced to CAS
Read command trcs 0 0 0 ns
setup time
Refresh period tRer 16 16 16 ms Addresses Ag - Ag
RAS hold time tgHCP 35 40 45 ns
referenced to CAS
precharge
RAS precharge trp 50 80 60 ns
time
BAS precharge tgrc 0 (o} 4] ns
CAS hold time
RAS precharge trps 120 130 150 ns For 4284810A/L
time (CBR self-
refresh mode)
Read command taRH 0 0 o] ns {Note 11)
hold time
referenced to RAS
RAS hold time tRsH 20 20 25 ns
Read-modify-write trRwe 165 175 200 ns (Note 6)
cycle time
RAS to WE delay trwD 80 90 105 ns (Note 14)
Write command tRwL 20 20 20 ns
referenced to RAS
lead time
Rise and fall times tr 3 50 3 50 3 50 ns (Note 4)
Write-per-bit mode tweH 10 10 10 ns
hold time
Write-per-bit setup twass 0 0 0 ns
time
Write command twcH 15 15 15 ns (Note 12)
hold time
Write command twes 0 [0} (o} ns {Note 14)
setup time
B-10
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NEC

pUPD424810A/L, 42S4810A/L

AC Characteristics (cont)

-60 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Write-per-bit mask twH 10 10 10 ns
data hold time
Write command twp 15 15 15 ns (Note 12)
pulse width
Write-per-bit mask tws [ o] 0 ns

data setup time

Notes:

m
@

@
@

®

©)

®)

©)

(10)

Al voltages are referenced to GND.

An initial pause of 100 us is required after power-up, followed by
any eight RAS cycles, before proper device operation is
achieved.

Ac measurements assume tt = Sns.

Vig (min) and Vy (max) are reference levels for measuring the
timing of input signals. Transition times are measured between
Vi and V).

Icc1: leear Icca, and Icgs depend on output loading and cycle
rates. Specified values are obtained with the output open. Icca
is measured assuming that all column address inputs are held at
either a high level or a low levsl during RAS-only refresh cycles.
lcc4 is measured assuming that all column address inputs are
switched only once during each fast-page cycle.

The minimum specifications are used only to indicate the cycle
time at which proper operation over the full temperature range
(Ta = 0to +70°C) is assured.

Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF. For 3.3-volt
devices, Voy = 20V and Vg = 0.8 V.

f trep = tpop (Max) and tgap = trap (Max), access time is
defined by tgac (max).

ftrcp = trep (Max), access time is defined by tcac (max).
ftrap = tRpAaD (Max), access time is defined by taa (max).

torg (max) and togz (max) define the time at which the outputs
become open-circuit and are not referenced to Von or Vg .

The topp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.

()
(12)

(13)

(14

(1)

Either tgpy of tgcH 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
twcs and tycy must be met.

These parameters are referenced to the falling edge of one of the
CAS signals for early write cycles and to the falling edge of WE
for delayed write or read-modify-write cycles.

twes: tRwD: towp. tepwp and tawp are restrictive operating
parameters in read-write/read-modify-write cycles only. if twcs
= twcs (min), the cycle is an early write cycle and the data I/O
pins will remain open-circuit throughout the entire cycle. if tcwp
= tcwp (Min), tawp = trwp (Min), and tawp = tawp (Min), then
the cycle is a read-write cycle and the data /O pins will contain
data read from the selected cells. If neither of the above
conditions is met, the condition of the data I/O pins (at access
time and until CAS returns to Vy) is indeterminate.

Holding CAS low prior to RAS going negative will initiate a CAS
before RAS refresh cycle (tcggr and togyp must be satisfied).

6B-11
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puPD424810A/L, 42S4810A/L

NEC

Timing Waveforms

Read Cycle
tRC
tRAS >

T "2 X

RAS \( ;Z \

tcRP—> | tRSH tRP——>|
! tesH
trco tcas
— \ / 4 Y
=_/ ]\ ' !/ \_
l«—tASR—>| |«—tRAD tRAL- tCPN
tRAH ’<~ tCAH

4
Address m Row

tAsC—>
A
N

Column

o

<«——tRRH
[€—tRCH

tRCS ‘>I
= /[T

tOES >
tOEA
o \ \
tcac <—tOFF
< ' taa toEZ—>
< tRAC
‘ 4 High Impedance
InpuyOutput ~igh Impecance ;@g Valld Data-out .
[<torz->
teiz
83VB-6776B
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N E C HPDA424810A/L, 42S4810A/L

Timing Waveforms (cont)

Early Write Cycle

tRC

s SS( ) Z( !R

tCRP—> i tRSH tRpP——>1
tosH
tRCD tcas

w_/ ]\ \ i N

tASR-> [«—tRap—>] tRAL ‘! tePN—>
tmp-r le—>1 tasc le— tCAH
\
Address Row Column
A
twBSs > twBH twcH

- l<—tWCS

- mj ) ” T,

= tps tDH >

ONNNNNNNNNNN

Data-in

Input/Output

Note:
[1] OE =don't care.

6p-13
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pPDA424810A/L., 42S4810A/L N E C

Timing Waveforms (cont)

Late Write Cycle

tRC
tRas

tCRP—> i tRSH tRP—>]
tesH
tRCD tcas
4 Y

=7 ’P\ %

tASR—> Fe—tRAD
tRAH tasc < tcaH tRWL-
|
p
Address Row

- tyyBS—>> [€<—>| twBH

e 00Kt K/ < U,

N

tOEH

= /////////4 /L/ii/////////// | J AT NN RN
I«tws twH t0ED < J;to

............

«————tpy——>

\ /XXX R

Data-in

................

LB-14
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N E C HPD424810A/L, 42S4810A/L

Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle

tRwe

trag
RAS

tASH > tRP-—>

tosH
I(-!cnp——> tRCD tcas

le—tASR—>| «—1tRAD tRAL:

) A\AAAAAAAAAA
| tAWD «thL—>|
tWBH <> tRcs tewp: > [€—IRWL—>
le—t RS> tawD

YT

< taa > tOEH

&/ \ \L IMIARNNNNN

u
<
v
[l

— 4
' Wi r-bit
WE | Enebiajdeable

r—tws —>] twH tcac—> toez rw tos
Input/Output
| Write-per-bit High Impedance f vera Datadn
High K Mask Select ZK )t Data-out
impedance
!‘ tRAC
2IVB-67828
6B-15
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puPDA424810A/L, 42S4810A/L

Timing Waveforms (cont)

Fast-Page Read Cycle
tRASP
Ty —
RAS N /1 N\
N
'(—tﬂHCP—)
tesH tpg le——trgH——> [«—trp—>
tcrp ’(—) l«—1tRCD tCAS le«——tcas | .CASAl :CPH
CAS \( J{ I
tASR tASC —>»f
tRAH le-tcAH>]
f Colu i \
Address Row & mn 4 I .‘ .
<tRAD> l“— tRCS ->-| |<1— tres l‘—> tRAH
tRAL-
}ncs—»l tRCH —> | tRCH —> I(I— ’ ’ tRCH
X
e /| /11 7 | \
l(——-l—‘AA —> I«——uiu\—>
tan —> [e—tACP tacP—>
€ tOEA> | [ <——1tOES
o _\ A1\ AN\ NI
| |
F-tmc—% toEZ toEA> toez toEA toEz
[ «<—1RAC | toFF l(—) le—tCAC—> tOFF le~t CA tOFF
] High
mpedan [
Input/Output Hoh Mpecance J,y Valid Data-out J,gg Valld Data-out L X Veld Dataor impedance
<> toLZ > toLz <> toLz
toLz toz tcz
B3VB-87868
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N E C HPD424810A/L, 42S4810A/L

Timing Waveforms (cont)

Fast-Page Early Write Cycle

tRASP
T/
AAS \( ;
e« tcgH———>] < tpc e——tRgH —> tRP
tcnp|<—> e tRoD—>le—tcas—>] €5 e toas—>] <S5 e——tcas tepN—>]
X 4 X 4 X 4 X
= ) N /N 7 N 7 \
€t RA| tASC tRAL
tAsn|<—> <—>|tnAH tcaH tAscl<—> <«<—>|tcan  tasc teaH

\
Mm& Row iog Column W Column
A

tWCS > [ twes | (<—

[€—t WCH—> [e— tWCH—> le—twCOH —>

[1] OE = don't care.
[2] Write-per-bit enable/disable.
[3] Write-per-bit mask select.
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pPD424810A/L, 42S4810A/L

Timing Waveforms (cont)

Fast-Page Late Write Cycle

tRASP

t
tcRP '(-) 4—!nco—><—tms—>ﬁ tcas—>

Notes:
[1] Wiite-per-bit enable/disable.
[2) Write-per-bit mask select.

[€tpH>|

!
Data+n
A
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N E C HMPD424810A/L, 42S4810A/L

Timing Waveforms (cont)

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

tRASP
\
RA
S X 7
tPAWC: tRp
tcaF'(—) tReD teas————»| [<—tcp—> tcas tCPN—>
. Y
cas [/ \\
X
< tRAD
tASR |<—> le—tcaH
lmr tasc
|
Y
Address I Row Column
|
i I‘nwn ’i
'<|—>‘tncs towL je—> tRcs 1€ tRVWYL>
twas ’(—» <> tlw;?H le——tcwo - towD < twp
WP
\ \ \
ve o Y [/ (/1111111
WE @( (o 1] 7 \ 2 NR 2 /
tAWD tawD >
tAA [€——tAA 3
toEH <—>| l«——tacP <—>1 tOEH
o \ / K}}E}EEEEEEE\
|
toen
tOEA >~
tws <> twH tcac tpH
¢ ¥ _High impedance f Data- Impedance
nputOutput — Motz )-HERIme Data pHghimpodance
N 7 N
toLz
tcz ]
trac
Notes:
[1] Write-per-bit enable/disable.
[2] Write-per-blt mask select.
63VB-67098
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puPD424810A/L, 42S4810A/L N E C

Timing Waveforms (cont)

Hidden Refresh Cycle
l«——— Memory Cydle ————>}<— CAS Before RAS Cycle —>}<—— CAS Before RAS Cycle ——>]
tac tRC tRC
tRas — tRAS le—t
[ 4 \ o
RAS
N 7 \ \__
[ tRSH->] [<-tRP tRP>| [€——IlCHR—> tRP->|
tcnp‘<—+ le—tRCD tcas le«—tcPN
_ X
cas 7{ f/l N 7
tasc
tRAH <—>1 tcaH
tASR <tRAD |-lmL

'«—tncs*l ” fWHR l‘_’
= 777T777/) R

l€—tOES—>

tOEA —>| toFF

[€—tCAC—> toez
r<—toLz
High Impedance 4 3 :'ld’l
InpuYOutput i Valid Data-out J}M
le—toLz
taa
tRAC
BIVB-87068
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N E C MPD424810A/L, 42S4810A/L

Timing Waveforms (cont)

RAS-Only Refresh Cycle

tRC

le—tasr—>| <—t|:w-|4>$

4
Address @g Row
N\

Input/Output High Impedance
Notes:
(1] WE = O = don't care.
B83VB-6783B
CAS Before RAS Refresh Cycle
l< 7o

tcsh et CHR > tapc —)’ I tcrp
J— X
W
y,

High Impedance

Input/Output

83CL-89788
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uPDA424810A/L, 42S4810A/L N E C

Timing Waveforms (cont)

CBR Self-Refresh Cycle

n tRASS RPS
Jzﬁ \
—(( \_

2

—> )D‘CHS
LL

27

s High imp
b

83YL-86088
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