NEC

NEC Electronics Inc.

pHPDA424263A/L., 42S4263A/L
" 262,144 x 16-Bit
Dynamic CMOS RAM

Description

The PD424263A/L and uPD42S4263A/L. are fast-page
dynamic RAMs with the write-per-bit option, organized
as 262,144 words by 16 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

424263A +5V

424263L +33V

4254263A +5 V,; self-refresh mode
4254263L +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-voltage substrate bias—automatically and
transparently.

The three-state I/O pins are controlled by UCAS and
LCAS independent of BAS. After a valid read or read-
modify-write cycle, upper or lower byte data is held on
the outputs by maintaining UCAS or LCAS low. Data
outputs return to high impedance when either UCAS or
LCAS goes high. Fast-page read and write cycles can
be executed by cycling UCAS or LCAS.

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

0 262,144 by 16-bit organization

Single power supply (+5-volt or +3.3-volt)
Self-refresh option (slow internal automatic refresh)
Fast-page option
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Byte read/write control with UCAS and LCAS
Write-per-bit option; independent write control on
16 1/0'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

512 refresh cycles every 8 ms

40-pin SOJ, 40-pin ZIP, and 44/40-pin TSOP plastic
packaging

Pin Configurations

40-Pin Plastic SOJ

nPDA24263A/L, 4254263A/L
vee 1 ~ acpiano
vo{ OQ2 39 P vo4g
vop [ 3 38 [1 vo1s
voz ] 4 a7 [ vO14
voa O 5 38 1 VO3
Yec O s 35 ] GND
vog O 7 34 [0 vOo12
vog Ol 8 33 J ¥O44
vor O s a2 1 v010
vog [ 10 31 {1 vog
NC [ 11 30 ] NC
Nc O 12 29 [0 LCAS
WE[] 13 28 [J UCAS
RAS [} 14 270 CE
NC [ 15 260 Ag
Ag 18 2507 A7
A1Q 7 243 Ag
Az []18 231 Ag
Aa Q19 2201 A4
Voc O 20 21 [1 GND
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pPD424263A/L, 4254263A/L N E C

Pin Configurations (cont)

40-Pin Piastic ZIP 44/40-Pin Plastic TSOP (Reverse Pinouis)
pPD424263A/L, 4254263A/L nPD424263A/L, 4234263A/L
Yoo 114E.l2 vose GND [ 1 O ©°4Q0vVee
¥oq4 3 4 VO12 Y¥O4g C}2 43 vo4
GND 6| | o V013 voys 03 42031 V0,
Vo4 718 Vo1, 4 a1 {lvo,
vog of=F |2 VO15 8
16 10 GND Vo135 avo
Veo 11 F 3 4
vos 13 k47| 12 ¥O1 GND [ 6 39 Yoo
vo 15 |:}7[ 14 voa vor2 7 38 [1 vog
vos 17 |-f. | 18 YO voss Cj8 37 vog
Vo7 19 18 VOg oo O]9 38 [1vo,
NC 21 [if. | 20 VOB vog [ 10 35 vog
WE 23 [« | 22 &
NG 25 [ |24 RAS ~9KF
A
A1 27 [F 128 20 ne O 13 2N
A3 20 %8| a0 v LCAS O] 14 a1fINe
G:D 31l g Aa ucas ] ts 30 [ WE
Ag z 34 Ag OE ] 16 290 RAS
OE 37 38 Ag Ag 7 28I NC
TEAS go [} | 38 UCAS A;O1e z[Ag
~ 40 NG Ag] 19 201 Ay
£IVL-865008 As 2o 2P A
Ay 021 240 Ay
GND O 22 O 20 Vee
44/40-Pin Plastic TSOP (Normal Pinouts)
SuMfix —8KF in the package identifier
WPDA24263AIL, 4254263A0 denotes revarse pinout sequence.
veeO1o ~ apaen
voq[2 431 V04 Pi sgs .
in Identif n
= a2 0 vors dentificatio
voa 4 411 V044 Ag-Ag Address inputs
V04 ] 5 a0 g 013 O4 - /O4g Data inputs and outputs
vecOs 3813 GND e
vos ] 7 38| V04, EAS, UCAS Column address strobes
vogLls a7 3 vOq4 QE Output enable
voz 3o 38 H Voqp RAS Row address strobe
vog O 10 85 [J vOg — -
WE Write enable
—9JF
N GND Ground
NC [ 43 a2 NC
—_ v + 5-volt or + 3.3-volt power su
NC O 14 311 LCAS ce P Pply
w15 301 UCAS NC No connection
AAS 16 280 o€
Nc O 17 28 Ag
Ag] 18 2t Ay
A 19 261 Ag
Az 20 251 Ag
Az 21 aag
vee 22 o 231 GND
Sutfix —8JF In the package identifier
denotes nomal pinout sequence.
BWYLGSIA
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N E C HPD424263A/L., 42S4263A/L

Ordering Information, uPD424263A (+ 5-volt power)

RAS Access Fast-Page Cycle CAS Access
Part Number Time (max) Time (max) Time (max) Package
HPD424263ALE-60 60 ns 40 ns 20 ns 40-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 80 ns
HPD424263AV-60 60 ns 40 ns 20 ns 40-pin plastic ZIP
V-70 70 ns 45 ns
V-80 80 ns 50 ns
HUPD424263AGS-60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5.70 70 ns 45 ns (normal pinouts)
G5-80 80 ns 50 ns
uPD424263AGEM-60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5M-70 70 ns 45 ns (reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, sPD424263L (+ 3.3-volt power)

RAS Access Fast-Page Cycle CAS Access

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

HPD424263LLE-A80 60 ns 40 ns 20 ns 40-pin plastic SCJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

uPD424263LV-A60 60 ns 40 ns 20 ns 40-pin plastic ZIP
V-AT0 70 ns 45'ns
V-A80 80 ns 50 ns

HPD424263LG5-A60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5-A70 70 ns 45 ns (normal pinouts)
GS5-A80 80 ns 80 ns

HPD424263LGSM-AB0 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5M-A70 70 ns 45 ns (reverse pinouts)
G5M-AB0 80 ns 50 ns




MPDA424263A/L., 42S4263A/L

NEC

Ordering Information, uPD42S4263A (+ 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
MPD42S4263ALE-60 60 ns 40 ns 20 ns 300 uA 40-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
HPD42S4263AV-60 60 ns 40 ns 20 ns 300 pA 40-pin plastic ZIP
V-70 70 ns 45 ns
v-80 80 ns 80 ns
HPD4284263AG5-60 60 ns 40 ns 20 ns 300 LA 44/40-pin plastic
G5-70 70 ns 45 ns TSOP .
{normal pinouts)
G5-80 80 ns 50 ns
HPD4254263AG5M-60 60 ns 40 ns 20 ns 300 pA 44/40-pin plastic
GS5M-70 70 ns 45 ns TSOP .
(reverse pinouts)
GSM-80 80 ns 50 ns

Ordering Information, uPD42S4263L (+ 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
HPD4284263LLE-A60Q 60 ns 40 ns 20 ns 100 uA 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 80 ns
HPD4254263LV-A60 60 ns 40 ns 20 ns 100 A 40-pin plastic ZIP
V-A70 70 ns 45 ns
V-A80D 80 ns 50 ns
HPD4254263LG5-A60 60 ns 40 ns 20 ns 100 pA 44/40-pin plastic
G5-A70 70 ns 45 ns TSOP .
(normal pinouts)
G5-A80 80 ns 50 ns
pHPD4284263LG5M-A60 60 ns 40 ns 20 ns 100 A 44/40-pin plastic
GSM-A70 70 ns 45 ns Tsop .
(reverse pinouts)
G5M-A80 80 ns 50 ns
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N E C pPD424263A/L., 4254263A/L

Block Diagram

>  GASclock
Genarator > .
WE Clock
I—) Genaerator
We >
g_sEnerlto Y
r
OE Datadn
[ ] Buffer
< Vo4
Data VO Bus >
- V018
Data-out
Column Decoder L "
Sense Ampiifier A
E Memnory Array
VL5498
Truth Table .
Function RAS LCAS UCAS WE OE /04 - 1/Op I/Og - 1/045
Standby H X X X X High-Z High-Z
Refresh cycle L H H X X High-Z High-Z
Byte read cycls L L H H L Data output High-Z
L H L H L High-2Z Data output
Word read cycle L L L H L Data output Data output
Byte write cycie L L H L H Datea input -
L H L L H — Data Input
Word write cycle L L L L H Data input Data input
_ L L L H H High-2 High-Z

X = dont care.
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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 |/O lines at the falling edge
of RAS if WE = V.. If the |/O line is high, then the
corresponding bit will be written when the write cycle
executes, If the /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 16-Bit Write Cycle

RAS )

19

o N —— )_
(= AW/
Vo, < Write Data )__

WVYL-S56M

Tb-6
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uPD424263A /L., 42S4263A/1.

Absolute Maximum Ratings

Voltage on any pin relative to GND

Capacitance
Ta = 25°C;f = 1 MHz

5-volt devices -1.0to +7.0V Parameter Symbol Max Unit  Pins Under Test
3.3-volt devices 05810 +48V  lnput capasitance 5 pF_ Addresses
Operating temperature, Topr 0to +70°C Co 7 oF mm, WE,
Storage temperature, TgTa -55 to +125°C OE, RAS
Short-circuit output current, log Input/output Co 7 pF /Oq - /045
S-volt devices 50 mA capacitance
3.3-voit devices 20 mA
Power dissipation, Pp 10W
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 voitage, high ViH 24 Veg + 1.0 20 Vog +0.3 v
Input voltage, low ViL -1.0 0.8 -0.5 08 v
Supply voltage Vee 45 5.0 5.5 3.0 33 36 v
Ambient temperature Ta 0 +70 0 +70 °C
Self-Refresh Current
Tp = 0to +70°C; Vg = +5V +10% (4254263A) or +3.3 V 0.3 V (4254263L)
Symbol 4254263A 4284263L Conditions
lee7 300 pA max 100 pA max O pins: V) = Veg - 0.2 V; V)L = 0.2V or open.

Other input pins: Viy = Vg -02V; V)L s 02V
or open. tpas = 100 us

7D-7
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pPD424263A/L., 42S4263A/L N E C

DC Characteristics; 5-Volt Devices
Ta = Oto +70°C; Vg = +5.0V *10%

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lccz 20 mA RAS = CAS = Vjy (min); lo = OmA
300 LA RAS = CAS = Vgg-02V;ip= OmA
Input leakage current Iy -10 10 HA ViN = 0V to Vg all other pins not under test = 0V
Output leakage current low -10 10 HA Doy disabled; Voyt = 0V to Ve
Output voltage, low Vou 0.4 v log = 42 mA
Output voltage, high VoH 24 v loy=-5mA

DC Characteristics; 3.3-Volt Devices
Ta= 0to +70°C; Vgg = +3.3V 203V

Parameter Symbol Min Typ Max Unit Test Conditions

Standby current lcez 500 A RAS = CAS = Vjy (min); lo = OmA
100 LA RAS = CAS = Vg -02V;lp = OmA

Input leakage current LT -5 5 HA VIN = 0V to Vg all other pins not under test = 0V
Output leakage current loqy -5 5 HA Doyt disabled; Voyt = 0Vio Ve
Qutput voltage, low VoL 0.4 v loL =2.0 mA
Output voltage, high Von 24 Vv loy = —2.0 mA
AC Characteristics
Ta = 0to +70°C
HPDA24263A, 4284263A: Vg = +5.0V +10%
HPD424263L, 4284263L: Vo = +33V 203V

-60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current, leeq (+5) 140 130 120 mA RAS, CAS cycling; the =
average looy (+33) 130 120 110 tpe min (Note §)
Operating current, lecs (+5) 140 130 120 mA RAS cycling; CAS 2 Vi
RAS-only refresh min; tge = trc min
cycle, average leca (+3.9) 130 120 110 (Note 5)
Operating current, locs (+95) 20 80 70 mA RAS s V) ; CAS cycling;
fast-page cycle, tpc = tpg min
average loos (+3.9) 20 80 70 (Note 5)
QOperating current, lccs (+5) 140 130 120 mA RAS cycling; CAS < V)
CAS before RAS max; tae = tpg min
refresh cycle, Iccs (+3.3) 130 120 110 {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, 16}
CAS precharge
{rising edge)
Column address tasc 0 0 0 ns
setup time
Row address setup tasp 0 0 ; ns
time
Column address to tawp 50 55 70 ns (Note 14)
WE delay time
8
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HPDA424263A/L., 4254263A/L

AC Characteristics (cont)

-60 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
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 tcHa 15 15 15 ns (Note 15)
CAS before RAS
refreshing
CAS hold time tcHs -35 -40 -50 ns For 4254263A/L only
(CGBR self-refresh
mode)
CAS to output in toLz 0 0 0 ns (Notes 4, 7)
low-Z
Fast-page CAS tep 10 10 10 ns
precharge time
CAS precharge tepn 10 10 10 ns
time
Fast-page CAS tcrwD 55 60 75 ns {(Note 14)
precharge to WE
delay time
CAS to RAS toRp 10 10 10 ns {Note 10)
precharge time
CAS hold time tesH 60 70 80 ns
CAS setup time for tcsh 5 5 5 ns {Note 15)
CAS before RAS
refresh cycle
CAS to WE delay tewn 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 ns (Note 13)
Masked write hold tMRH ns
time referenced to
RAS
Access time from toea 20 20 20 ns (Notes 3, 4,7, 8)
OE
OE data delay time toep 15 15 15 ns
OE command hold toEH 0 ] o ns
time
OE to FAS inactive toes e 0 ] ns
setup time ]
OQutput turnoff toez 0 15 0 15 0 15 ns (Note 9)

delay from OE

7!)-9



pPD424263A/L, 42S4263A/L N E C

AC Characteristics (cont)

-60 70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Qutput disable tore 0 15 0 15 0 20 ns (Note 9}
from CAS high
OE to output in toLz 0 ] 0 ns {Notes 5, 7)
low-Z
Fast-page read or tpc 40 45 50 ns (Note 6}
write cycle time
Fast-page read- tprwe 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
Column address tRAL 30 35 40 ns
lead time
referenced to RAS
(rising edge)
RAS pulse width taas 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 trass 100 100 100 M For 4254263A/L
(CBR self-refresh
mode)
Random read or the 120 130 150 ns (Note 6)
write cycle time
RAS to CAS delay trcoD 20 40 20 50 20 60 ns {Note 8)
time
Read command tacH 0 0 0 ns (Note 11)
hold time
referenced to CAS
Read command tacs 0 0 0 ns
setup time
Refresh period tREF 8 8 8 ms Addresses Ag - Ag
RAS hold time tRHCP 35 40 45 ns
referenced to CAS
precharge
RAS precharge trp 50 50 €0 ns
time
RAS precharge trpc 0 0 0 ns
CAS hold time
RAS precharge trPs 120 130 150 ns For 4254263A/L
time (CBR self-
refresh mode)
Read command tRRH 0 ¢ 0 ns (Note 11}

hold time -
referenced to RAS

7010
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pPD424263A/L, 42S4263A/L

AC Characteristics (cont)

-60 -70 -80

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions

RAS hold time tRSH 20 20 25 ns

Read-modify-write tawe 165 175 200 ns (Note 6)

cycle time

RAS to WE delay trwD 80 g0 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 hold twsH 10 10 15 ns

time

Write-per-bit setup twes 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

Write mask data twy 10 10 15 ns

held time

Write command twp 15 15 15 ns (Note 12)
pulse width

Write mask data tws 0 o 0 ns

setup time

Notes:

(1) Allvoltages are referenced to GND., (11) “Either tppy of trcy must be satistied for a read cycle.

(@) Aninitial pause of 100 us is required after power-up, followed by (12) Parameter typ is applicable for a delayed write cycle suchasa
any eight RAS cycles, before proper device operation is read-write/read-modify-write cycle. For early write cycles, both
achieved, twes and tygy must be met.

(3) Ac measurements assume tT = S ns. (13) These parameters are referenced to the falling edge of one of the

@ Vi (min) and V) (max) are reference levels for measuring the CAS signals for early write cycles and to the falling edge of WE
timing of input signals. Transition times are measured between for delayed write or read-modify-write cycles.

Vi and VL. (14) twes, trwp: town: tepwp and tawp are restrictive operating
: ters in read-write/read-modify-write cycles only. f t

) leet, lees lecs, and lees depend on output loading and cycle parameters ’ ; Wwes
rates. Specified values are obtained with the output open. Igga = ‘WC,SI (m'")_' the °y°',° Is an earlthntehcycle .and thle d;ta Vo
is measured assuming that all column address inputs are held at gms wil rer.nam open-circuit thr.oug 0:;“ @ entire cyc e: tcr“ND
either a high level or a low level during RAS-only refresh cycles. = towp (Min), tawp = tRWDI(m'nL' ahn c:AWDlIE tawp (Tl'n)’t on
lcca is measured assuming that all column address inputs are ';he cycle(;sfa read-;mte |°y° edan :Ise "ata ith pmsf V:L cor;tam
switched only once during each fast-page cycle. ata_ rlea . rom the se °°t_°_ celis. neither ? © above

conditions is met, the condition of the data I/O pins (at access

(6) The minimum specifications are used only to indicate the cycle time and until CAS returns to V)) is indeterminate.
time at which proper operation over the full temperature range —_ _—

proper op P g (15) Holding LCAS or UCAS low prior to RAS going negative will

@

®

(10)

(Ta = 0 to +70°C) is assured.

Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF, For 3.3-volt
devices, Vo = 2.0 velts and Vo = 0.8 volit (ac reference levels)

f thep = trcp (Max) and tgap = tpap (Mex), access time is
defined by tgac (max). if taep = tRop (Max), access time is
defined by toac (max); if tgap = tpap (Mmax) access time is
dofined by taa (max).

torr (max) and topz (max) define the time at which the outputs
become open-circuit and are not referenced to Vg or Vg

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

(16)

initiate a CAS before RAS refresh cycle {tcgp and toyg must be
satisfied).

The first CAS falling edge is used as a reference for the start of
tacp (CAS precharge access time).

77D -1
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Timing Waveforms

Word Read Cycle
< thc >
tRAS > e tpp—>]
—_ y —
AAS \( JZ N
3 tosH >
< tRCD > tRSH > > tCRP
tCRP [<> e tcaAs—————>1
- ¥
& | }\\ '
3 tcsH | >
- tRCD >l tRSH =
tCAp 1> e————————tcAg———> < > tICAP
_ -
s/
tasR
Address
= /1T
OE
tCAC ' > <—»| tOFF
High Impedance / Y
VO1-VO1e e ’gg& Deta Output e
<> toL2
[E———tQLZ —————— >

B83YL-T46TB
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HPD424263A/L, 42S4263A/1

Timing Waveforms (cont)

Byte Read Cycle

tac

> [€—tAP——>

tras

Y

tCsSH

tcrp

Y

A A

tRCD

tRSH

tcas

[1] Nonaciive CAS = V4,

VO1- VOg High Impedance
e 1 0. Lo e l(-—> tOFF
tRAC —tOEZ —™
High Impedance 4 y
VOg-VO4g Data OQutput
3 toLz
[ O
Now:

83Y1-74608
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MPDA424263A/L., 42S4263A/L

Timing Waveforms (cont)

Word Early-Write Cycle
a3 tac >
< tRAS > I:tnp—>
— Y
RAS &( 7 | U
< tosH >i
l«——1{RCD P tASH >
tCRP > - tcAS > l«<— {CRP —>|
_ 4 y
UCAS / 1\\ / /
X Z
- | tcsH >
-« tRCD e tRSH >
tCRP € -« tcas > <—tCRP —>1

Note:
[1] OE = dont care.

2IYL-85848
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pPD424263A/L., 42S4263A/L

Timing Waveforms (cont)

Byte Early-Write Cycle

tRe

tRAS

tcsH

tRCD

tRSH

twes

twes| | twBH

e

WSS Y,

VO1-VOg

ou- 1o YOO RS |
Mask Select Y\

Notes:
[1] Nonactive CAS = V.
{2] OE = don't care.

XXXXXKRXXKRAARH O
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MPD424263A/L, 42S4263A/L

Timing Waveforms (cont)

Word Late-Write Cycile
< tRC >
- tRAS » [€—tpgp—>
o Y .\
RAS
N 7 N
< tosH >
< tRCD * ) tRSH 3>
tCRAP € tcas »> - > tCRP
e——— 4
Ucas \ / /
3 2
* tesSH |
< tRcD P tRSH >
_— y
Lcas [ j
’[\\ )
lg————tRAD -l tRAL >
_ - <—msc—>| ’<—tc.AH
Address Column
<€ towl >

e gy p

le————— tRWL——————

W 7

R,

e
LAY

e L pH—>

- X
Data-in

AAAAAA

AAAAAAAAAA

D16




N E C MPDA424263A/L., 42S4263A/L

Timing Waveforms (cont)

Byie Late-Write Cycle
a3 {-Ts} et
- tRAS > [E——tpp~—>
—_ 3 / )
RAS
S( JZ \_
- tesH >
< tRCD 1€ tRSH > - > tCRP
tcrP i tCcAS >
— Y y
K Z
tCRP < > tMAH

“ tAwL | >
€ " towL ;'l
> [ WP ———>

Y =S Y,
°‘E 7//////////////////[

-l

L
NI

- o0 Errween Fovoovvoove !
VOg- V048 ?“ VYA MaskSelect  AANAAAAAA NP

(1) Nonactive CAS = Vi,

SIVL-0667B
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pPD424263A /L, 4254263A/L

Timing Waveforms {cont)

Word Read-Modify-Write Cycle

< tRWC
< tras
— Y
RAS
\ E
< tesH Lt
«————tRCD a3 tASH >
tchpP i tcAs
UCAS \ / /
K Y,
- | tCSH »>
< tRcD > tRSH >
tCRP < tcas
— 3
s \ [ ]
KX Z
lec—tRAD—>

> « tcRP

> < »| tCRP

nﬂ@ﬁ = 1«//////////////////4///////////////4

-t CWI-

lec—1t AWL—>

e— tyyp—>-

N iy

AL

- tR
tncls i«-» < tewp >
tWBS [ [=twBH <| | tawo >
W QOOOL udepertt, ‘
<—-TtM————>
— \ \ r
OE L |/
tWs <>
a0t~
Impedance

7b-18




N E C pHPD424263A/L., 42S4263A/L

Timing Waveforms (cont)

Byte Read-Modify-Write Cycle

< tRWC -

- tRAs I fe— L ——
—_ ) / \
RAS

\ / \
<« 1CSH >
3 trRCD r s tASH -
> o > 1CRP

tchp -« tcas
UCAS J

tcRP
LCAS J

tASR 1<-)
o

<— twp

= TNEEEN N (I

- > tOEA

S Sy

Y04 - VOg
il | | || L

tOED
tws || twH } tDs

[l

( Write-per-bh
— Voo Bt Data Input

toLz —)’
VOg - K018 < tcz > toEz
\ High Imgedance @g Data
Nots:

[1] Nonactiva CAS = V),

i

SIYL-06008

7D—19



HPDA424263A/L, 42S4263A/L N E C

Timing Waveforms (cont)

Word Fasit-Page Read Cycle
< tRaspP >
t tRP
le«—————tRHCP > >
s N /N
|<—— tpg ————» l— YRSH —
tcRP l«— tRCD —>«<—1CAS —> [&—1tCP —> <—1lCAS «—tcp —> e—teas ’*—» tCRP
- 3 ' —\
RS N \ \
7
-< tec > e tRGH —>
tCRP le— tROD —>1- tcAS | [«—1tcP —>»| [<—CAS €«—tCP —> l«—1CAS > tCRP
LCAS 3
tRAH —»|
tAsR
Address Row

FfM-l—b 1(——‘M————->

le——— tACP ——> l«————— tACP -————

<
|

V01-VO1g

[ tRAC ———

N~ 20




N E C pPD424263A/L, 42S4263A/L

Timing Waveforms (cont)

Byte Fast-Page Read Cycle
< tRASP > X
(PSS V17, S il
s N 4 N_
tpg ——— l— tRGH —>

tCRP e— tpop—-lee- 1caS | [e—tcp — [«—tcas le—tcp —> [e—teas |<—> teRp
—_— X y— Y y— X
UCAS \\ / N \

X 7 7
tcRP «<—» tMRH

- X
LCAS

)
Y
3
X

tRes
tRCS le—> tRCH —» |<‘ tAcH —>| '(— <>

— y 4 y X
w /)11 /7
le— taa I—> I tAA ——
e tACP — le——— tACP———————>
Q———tM -ﬂ t— 1OES —»]
toEA tOEA < LOEA > > tARH
OE
VOq-VOg
tCAC |«
telz —»
VOg- VO1g

Note:
[1] Nonactive CAS = V|,

BIYL-7467B
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Timing Waveforms (cont)

Word Fast-Page Eariy-Write Cycle

UCAS

V01-VO4g

Note:

- AL
- tRASP ’F
\ 7N
le tpe le— tRgH —>
le— tRCD —>e—tCAS —>| |€—tCP —>| |€—lCAS —> [« 10P —» [ lCAS —> «<—>» tCRP
5\ 'S o /_!_""'—
\ / \ / N /
N | V.
- tpc <—- tRSH —>
< tROD —— > toag —»| [<«—1top —> [<—tcas —> [«—ICP —>»| | ICAS —> <—>{tCRP
<——tm|_—l>
tASC le—> tcan
i
Column n
-(%Mm.—)l
’ AT
e twes o+ e
= tWCH > <= tWCH —>| rE-tweH >
e————— tyyp——> e L yyp —— e L WP —]

[1] OE = don't care.
[2] Wiite-per-bit function not shown




N E C HMPD424263A/1., 42S4263A/L.

Timing Waveforms (cont)

Byte Fast-Page Early-Write Cycle

tRP_

Y
A
A

€ trasP

l<_—:pc ] €— tASH —
tCRP <— tRCD — < tCAS —> tep —> e—1CAS —> top —>| [e—tcAS —> <—>tCRP
— X y—
UCAS \\_ N N 7
K 7  N— T2

tcAP H tMRH

le—————tCEH ——— >
tRAH — < tRAL —>1
|(_ ICAHI tAsC teaH RAL |
tASR tASC - <—> «—> tASC le——> tcaH
|
4 y 4
Address Pow Column 1 Column 2 A Column n / / / /
K R 1
(—"‘—l‘—‘l‘tCWL—) ‘<‘——| | tewL—> (—H—lcw[_—)|
twes > -(——i——tRWL-w——)
twes > = twes > <
|(—tWCH —» ety CH —> - tWOoH >
|e——— WP —> | t yyp — le—— tyyp—3
K A X 2z 2 /

¥O1-VOg

VOg-VO1g

Notes:

(1] Nonactive CAS = Vi,
{2] OE = dont care.
[3] Wirite-per-bit function not shown
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Timing Waveforms (cont)

Word Fast-Page Late-Write Cycle

- tRASP >
tRp
a3 tCsSH >
— N
RAS N \_
K 7
€ tpc > - tRSH > .
€«——tROD —{€——lCAS——> (€ 1CP> [«——tcas——> [<iCcp>»| [«——tcAS———> -« cRP;
! 4 p! .
UGAS \ /
\ N 472 X{ 72 S( Z
< tpg > € IRSH—— > ,
(€ tRCD—>€—tCAS———> |€CP>| [«——tCAS—= [« ICP> [e——1lCAS—> |€ CFIP>
3
T \ o R /7
\ N ;'Z &q__m_____y S( v, /
- tRAD > |<—tCAH
tRAH—> —-> |<'tCAH > l tRAL ——— >
tasR |<— e—— tASC [e——— tASC
’V'v’v""""’v ""‘ VVVVV \/
Address ROW coLi X X coLz2 D coL
RN "
— tRCs - thos  towl> e
tncs—>-1 tewL—>| e towl—>| |« <«—>»—tRWL

S I/ R I B

tOED —

vvvvv

I
o

Note:
[1] Write-per-bit function not shown

BIYL-8672B
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pHPDA424263A/L, 42S4263A/L

Timing Waveforms (cont)

Byte Fasi-Page Late-Write Cycle

A

tcsH

tRASP

/

A

-y

lt—— tCAS— Elcp)»

3 IRSH
le—— tcpAs——>]

A Y

™~

[€—

%)

X0
KXY

ST

VO4{4/0g

VOg-/018

Notes:

[1] Nonactive CAS =V
[2] Write-per-bit function not shown

8386738
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NEC

Timing Waveforms (cont)

Byte Fast-Page Read/Write Cycile

VOH

- tRASP > > tRp
__ !\ tesH > < tRHCP > zm
k 7
|
- PRWC > € tRSH ——>
tcRp [«—tACD —> 1€ lcAS —> le———tcag —> | 1 > tCRP
- 4 y
UCAS \ / /
N A 7
tcre
LCAS
tRAH 91
tASR
Address Row

VO1-
VOg ViH

ViL

(Von

YoL

<
VO1g

ViH

\ Vi

83YL-8674B

1l 26



N E C pPD424263A/L, 42S4263A/L

Timing Waveforms (cont)

Word Fast-Page Read-Modify-Write Cycle

< RASP >
tRP
< tosH >
FAS N \_
- B
€— tCAP -« tPRWC > < tRSH > .
[€——tRCD ——>€¢——tCAS— > [€ICP> [e——ICAS—> [« iCP>» fe——lcAS—> <| R
uors N X N /7
X 7 N 7 K y.
<— tCRP [ IPAWC—— > € tRSH > .
€« tRCD — € CAS——>| € P> [«——1CAS—> |« P> [«——tCcAS—>| <1 CR';
A A 7
LCAS \ //
\ X 72 &s 7Z S'( y.
<€ tRAD > > '(— teAH
tRAH > > |<— tcAH > I<— tCAH < l tRAL >
tASHB?gKL I > <|— tasc tasc > tASC
2 s
Address Row Col 1 Col2 Coln )
! WWK RREBBEEILLRRN
‘_"‘_‘u‘F‘WD ‘A‘CPWD‘“—‘* < toPWD —> <| > tRwL
tres |<— towL—> | fowL> e towiL—> I(,
__ N ) s p
WE /, i i : : / S S S
twp! twp) twe
<—towD—> €— tCWD —3> > l«—towD —>
Wrte por-ot < tAwD—> ‘[—‘AWD—'> <Ttawo~—+
nction —t <> t
not ghown | RCS | RCS
€ > taa < >— tAA < > taa
<> 10EA <> 10EA <> — 10EA
o N \ \
N7 - N
| tRAG ——— toED <—taCP > |toeD —taCk > | 1oeD
tcac > 1cAC —f€—> teac >
VO1 - V0181




pPD424263A/L, 42S4263A/L

NEC

Timing Waveforms (cont)

Byte Fasit-Page Read-Modify-Write Cycle

tAp
< tRaspP >
< tcsH >
- N
RAS
\ 74 N\
[<— tCRP - tpc > [€———— IRgH———> :
«<— tRCD ——><«——tcas——»| |€ P> (€——toAS— [« IiCPY>| [«——tCAS—> <I |CHP
N / /7
7 N 7 N 7 /
tMRH
|
. —|> l(—GGAH &
i<—tc.AH -> |+-tcm-| d i 1RAL >
re—— tASC tasc tasc
Col2 Coln
<—-——~u|-—,—tnwo f—l—'tcpwo—)- -(—ll—tcpwo—-)- ‘1 »— tAWL
‘RCS-’l |<- tewL—>»| < towLo~ = toWL— 1(—
— p p| 4 h
we/, C f C C / N N
— N
twp twp twp
|[«— towp — <—towD—> [ r<—tcwp—>
- t t
erteh-rar-blt le——— tawp——> AWD—>| <—|—-— AWD—>
nction —1 - lf
not I RCS | RCS
- »— taa - »— tan - »— tAA
— lOEA — tOEA — tOEA
— v 4
o N ] \ /
YOH—
High Impedan
voy-| VoL 1 T rigimesdanes—T 11T
VOg | Vin-
Vie-
<———tmc—“—> toED etAch:—w» oED «(—tAch-)— 10ED
tcac > <——>| tCAC —fe—> teAC > (——)1
—> toez toEZ > 1oz
-VOH— ’ |
VoL- |
Doyt 1 Doyt 2 Doyt n
UOg- | toLz - - =
vote tCLz~>l
vIH— "’V’V’V"
v f0

S3RD-74738

Ti-28



N E C pPDA424263A/L, 42S4263A/L

Timing Waveforms (cont)

Hidden Refresh Cycle (Word Read Cycle)

< tRe > RE

&:*— T z‘—ji‘ - Ji;\_

;» <——-tnco——{;K <—!cnn—:2:———tcnp—>

B ;t—» «——tacD l\i( <—tCHn————:Z:—tcnP--—r~—>

“"”"‘QJ: For o 35(/4{///////////// K
w /11 R,
= /11111111 TN NI

< e T

o N %mg —
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Timing Waveforms (cont)

Hidden Refresh Cycle (Word Write Cycle)

< tRG >l tRC >
<—————RAg ———————— tRP tRp >~
-« AR > < tRAS >/

K ; c N

(€———— tRCD ————> €«——1ICHR—»| ————1CRP—
I Y \ s
\ X 7Z
< tRCD » le—— teHR——>| [ tcRP >
_— 3 \ s
_; \ X 7
t e

““"”le o jﬁ@} cen KUK,

_wes

> € tWOH ——]
twe

///////////////%‘ ’////////////////////////////////
W///////////////I j«//////////////////////////////

70 30



N E C pPD424263A/L, 42S4263A/L

Timing Waveforms (cont)

Hidden Refresh Cycle (Byte Write Cycle)

< tRC >l R >
< tRAS > trp tRP >
~€ tAR e 53 tRAS »|

&\' 7 N \

€«——tRCD——» | e——1CHR tCRP——>
— X \
\ X
t

oA

“"’"@P " 1@;{ sl Y

twes
< > € tweH—>
twp——>

= TN VY
Y Y,

oot ///////////////g» —;W//////////////////////////////
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Timing Waveforms (cont)

HRAS-Only Refresh Cycle

RAS N " il; : ?\—
= —/‘ n. !W

— jM/////////////////////////////////////////)%.l
AR Ztn - N l )\_

= ;’Z\F T
e LTI LT LT LT LT LT

(1) 1f either UGAS or LCAS Input Is held
low befora RAS transiions low, the
on-chip CBR refrash clrcuit Is enabled

83RD-74768




