NEC

NEC Electronics Inc.

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

Description

The uPD424263A/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
+83.3 V) and a new refresh mode called “self-refresh.”

uPD Options

424263A +5V

424263L +33V

4254263A +5 YV, 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 /O pins are controlled by UCAS and
LCAS independent of RAS. 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

aono
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Byte read/write control with UCAS and LCAS
Write-per-bit option; independent write control on
16 1/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

512 refresh cycles every 8 ms

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

40-Pin Plastic SOJ

uPD424263A/L, 4284263A/L
Vocl:“ "2} anpD
vos O 2 38 1 ¥01g
vop 3 383 VO1s
vozg 4 37 [ vOoqa
voa Os 38 1 VO3
Vec e 35 ] GND
vos 7 34 [1 voq2
vogC} 8 33 3 VO11
vor Os 327 vO10
vog [} 10 31 [ vog
NC O 11 30 1 NC
NC O 12 29 1 LCAS
WE [ 13 28 [3 UCAs
RAS [} 14 273 ©E
NC [ 15 261 Ag
Ag 18 251 A7
AL Q7 243 Ag
A2 18 233 Ag
Az 2 A4
Vec O 20 21 [1 GND
SIYL-8G60A
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pPD424263A/L, 42S4263A/L

NEC

Pin Configurations (cont)

40-Pin Plastic ZIP

44/40-Pin Plastic TSOP (Reverse Pinouts)

V09
VO11
GND
VO14
VOtg 9
vee 11
Vo2 13

N oW -

1uPD424263A/L, 4254263A/L
1

83YL-8600A
44/40-Pin Plastic TSOP (Normal Pinouts)
uPD424263A/L, 42S4263A/L

vee1io N apeno
voqi2 431 VO4¢
vop 3 42 V045
vogs 411 V044
vos s 40 [ V013
vec e 38 7 GND

vog 7 ss 0 V042
vogl e 37 3 V044
vo; e 363 voq0
vog O} 10 353 vog

—9JF

NC [ 13 a2 Ne

NC [ 14 a1 |1 LCAS
WE1s 30 |1 UCAS
RAS 18 281 OE

Nc O 17 28 Ag

Ag] 18 7P Ay

AO1s 261 Ag

Az} 20 25 Ag

Az 21 24 Aq
vec 22 o 23 [ GND

Sutfbx ~8JF In the package identifier
denotes normal pinout sequence.
SIVLBG6IA
Ip-2

#PD424263AL, 4254263A/L
GND 1 O ©°#{vec
¥O1g 4 2 431 vo4
vois O3 4213 VO,
IIO14E4 a1 :]VOa
|I0|3l:5 403”04
GND 6 39 Voo
voipa 07 38 vog
voq1 08 37 [ vOg
VO10E9 x:“/o-]
vog [ 10 a5 [0 vog
~9KF
NC O 13 a2pNe
LCAS O] 14 a1 fANC
UCAS [ 15 30 QWE
OE [ 16 201 RAS
Ag 17 280 NC
A, s 27 Ag
Ag ] 19 261 Aq
As Q20 261 Az
A 021 240 Ag
GND O 22 o 231 Voo

Suffix —OKF in the package identifier
denotes reverse pinout sequence.

Pin Identification

Ag-Ag Address inputs

I/O4 - /O4g Data inputs and outputs

LCAS, UCAS Column address strobes

OE Output enable

RAS Row address strobe

WE Write enable

GND Ground

Vee + 5-volt or + 3.3-volt power supply
NC No connection
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N E C pPD424263A/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 50 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
HPD424263AG5-60 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
uPD424263AG5M-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, uPD424263L (+ 3.3-volt power)

RAS Access Fast-Page Cycle CAS Access

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

HPD424263LLE-A60 60 ns 40 ns 20 ns 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 80 ns

puPD424263LV-A60 60 ns 40 ns 20 ns 40-pin plastic ZIP
V-A70 70 ns 45 ns
V-A80 80 ns 50 ns

HPD424263LG5-A€0 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5-A70 70 ns 45 ns (normal pinouts)
G5-A80 80 ns 50 ns

HPD424263LG5M-A60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5M-A70 70ns 45 ns (reverse pinouts)
G5M-A80 80 ns 80 ns
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HPD424263A/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
HMPD42S4263ALE-60 60 ns 40 ns 20 ns 300 A 40-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
HPD4284263AV-60 60 ns 40 ns 20 ns 300 pA 40-pin plastic ZIP
V-70 70 ns 45 ns
V-80 80 ns 50 ns
1PD4284263AG5-60 60 ns 40 ns 20 ns 300 uA 44/40-pin plastic
G5-70 70 ns 45 ns TSop
(normal pinouts)
G5-80 80 ns 50 ns
HPD42S4263AG5M-60 60 ns 40 ns 20 ns 300 A 44/40-pin plastic
GsM-70 70 ns 45 ns SoP
(reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, nPD42S4263L (+ 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
HPD42S4263LLE-A60 60 ns 40 ns 20 ns 100 uA 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
1PD4284263LV-A60 60 ns 40 ns 20 ns 100 A 40-pin plastic ZIP
V-A70 70 ns 45 ns
V-A80 80 ns 50 ns
1PD42S4263L.G5-A60 60 ns 40 ns 20 ns 100 A 44/40-pin plastic
G5-A70 70 ns 45 ns TSoP .
(normal pinouts)
G5-A80 80 ns 50 ns
1PD4284263LG5M-A60 60 ns 40 ns 20 ns 100 LA 44/40-pin plastic
GSM-A70 70 ns 45 ns S0P
(reverse pinouts)
G5M-A80 80 ns 50 ns
-4
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N E C pHPD424263A/L, 42S4263A/L

Block Diagram

RAS™>  Rascick CAS Clock
Generator .
WE Clock
LCAS 2 Generator
UCAS CAS Before RAS WE T
Intermal Refresh , g_fmum A
nte —— r
Clock OE Datadn
|'— Buffer
¢ < VOq
Data VO Bus
i VO1g
Column Decoder Data-out
r
Sense Ampiifier T
g Memory Array
B3YL-065408
Truth Table
Function RAS CCAS UCAS WE OE 1/04 - 1/Og 1/Og - 1/O4
Standby H X X X X High-Z High-Z
Refresh cycle L H H X X High-Z High-Z
Byte read cycle L L H H L Data output High-Z
L H L H L High-Z Data output
Word read cycle L L L H L Data output Data output
Byte write cycle L L H L H Data 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-Z High-Z

X = don't care.

71b-5
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pPDA424263A/L, 42S4263A/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 }/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 16-Bit Write Cycle

RAS \

19

Wiite-Per-Bit
Cyde

Wirite Data

T

- L NTARANANNRN NN

Normal 18-bit
Write Cycle
VO < Wiite Data >——
Yo Mask Data Write Operation
1 I Write Bit
V04 ~VO1g High)
0 (Low) Disabie Bit Wiite

a3YL-856%

TE-6
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NEC

puPDA424263A/L., 42S4263A /1.

Absolute Maximum Ratings Capacitance
Voltage on any pin relative to GND Ta= 25°Cif = 1 MHz
5-volt devices -10to +70V Parameter Symbol Max Unit  Pins Under Test
8:3-volt devices “05t0 +46V Input capacitance  Cy 5 pF Addresses
Operating temperature, Topg Oto +70°C Ce 7 oF @, UCAS, WE,
Storage temperature, TgTg -55 to +125°C OE, RAS
Short-circuit output current, log Input/output Co 7 pF /04 - 1O46
5-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 voitage, high VI 24 Ve + 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 36 v
Ambient temperature Ta o +70 0 +70 °C
Self-Refresh Current
Ta = 0to +70°C; Vg = +5V +10% (4254263A) or +3.3 V +0.3 V (4284263L)
Symbol 42S4263A 4254263L Conditions
lcc7 300 pA max 100 pA max /O pins: Vi = Vgg~0.2V; V)L < 0.2V or open.

Other input pins: Viy = Vg -02V; V) < 02V
or open. tgag = 100 us

7D-7
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puPDA424263A/L., 42S4263A/L. N E C

DC Characteristics; 5-Volt Devices
Tao = 0to +70°C; Vgg = +5.0V *10%

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current loce 20 mA RAS = CAS = Vjy (min); lo = OmA
300 LA RAS = CAS = Vgg-02V;lp = OmA
Input leakage current [T -10 10 HA ViN = 0V to Vg, all other pins not under test = 0V
Output leakage current loq) -10 10 HA Doyt disabled; Voyy = 0V to Ve
Output voltage, low Vo 0.4 v loL = 42mA
Output voltage, high VoH 2.4 v loy = -5 mA

DC Characteristics; 3.3-Volt Devices
Ta = 0to +70°C; Vg = +3.3V 0.3V

Parameter Symbol Min Typ Max

Test Conditions
Standby current lcc2 500 RAS = CAS = V| (min); lg = OmA

Input leakage current e -5 5 VIN = 0V to Vg all other pins not under test = 0V
L) C

Doyt disabled; Voyt = 0V to Vo
loL =2.0 mA
IOH = -20 mA

OQutput leakage current Io(L) -5 5

Output voltage, low VoL 0.4

Unit
pA
100 A RAS = CAS = Vgc-02V;lp = OmA
HA
HA
v
v

Output voltage, high VoH 24

AC Characteristics

Ta = 0to +70°C

UPD424263A, 4284263A: Vg = +5.0V £10%
HPD424263L, 4284263L: Vg = +33V =03V

-60 -70 -80

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current, Icct (+9) 140 130 120 mA RAS, CAS cycling; tpg =
average loos (+33) 130 120 110 tre min (Note 5)
Operating current, lcca (+95) 140 130 120 mA RAS cycling; CAS = Vi
RAS-only refresh min; tge = tre Min
cycle, average lcca (+3.9) 130 120 110 (Note 5)
Operating current, loca (+95) 90 80 70 mA RAS = V| ; CAS cycling;
fast-page cycle, tpc = tpc Min
average lcca (+3.3) 90 80 70 (Note 5)
Operating current, lccs (+95) 140 130 120 mA RAS cycling; CAS =< V)
CAS before RAS max; tge = tpg min
refresh cycle, lccs (+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 tace 35 40 45 ns (Notes 3, 4, 7, 8, 16)
CAS precharge
(rising edge)
Column address tasc 0 o 0 ns
setup time
Row address setup tasnr 0 0 (o} ns
time
Column address to tawp 50 55 70 ns (Note 14)
WE delay time

-8
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N E C HPDA424263A/L, 42S4263A/L

AC Characteristics (cont)

-60 -70 -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 tCHR 15 15 15 ns (Note 15)
CAS before RAS
refreshing
CAS hold time tcHs -35 -40 -50 ns For 4254263A/L only
(CBR self-refresh
mode)
CAS to output in terz 0 ¢} 0 ns (Notes 4, 7)
low-Z
Fast-page CAS tcp 10 10 10 ns
precharge time
CAS precharge tepn 10 10 10 ns
time
Fast-page CAS tepwD 85 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 tcwp 40 40 50 ns (Note 14)
Write command tcwL 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 0 0 0 ns (Note 13)
Masked write hold tMRH 0 0 o ns
time referenced to
RAS
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 (o] 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

"Ib-9
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uPDA424263A/L, 42S4263A/L

NEC

AC Characteristics (cont)

-60 <70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Output disable torr 0 15 0 15 0 20 ns (Note 9)
from CAS high
OE to output in toLz 0 5} 0 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
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 tpass 100 100 100 ys For 4284263A/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 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 60 ns
time
RAS precharge tppc 0 0 [¢] ns
CAS hold time
RAS precharge tRPS 120 130 150 ns For 4284263A/L
time (CBR self-
refresh mode)
Read command tRRH 0 ] 0 ns (Note 11)
hold time
referenced to RAS
“70-10
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NEC

HPDA424263A/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 trwe 165 175 200 ns (Note 6)
cycle time
RAS to WE delay tRwD 80 90 105 ns (Note 14)
Write command trwi 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 [} o] ns
time
Write command twcH 15 15 15 ns (Note 12)
hold time
Write command twes 0 (o} 0 ns (Note 14)
setup time
Write mask data twH 10 10 15 ns
hold time
Write command twp 15 15 15 ns (Note 12)
pulse width
Write mask data tws 0 0 0o ns
setup time
Notes:

(1) All voltages are referenced to GND. (11) Either tgry ot tacH must be satisfied for a read cycle.

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

(3) Ac measurements assume t = Sns. (13) These parameters are referenced to the falling edge of one of the

{4) Vi (min) and V) (max) are reference levels for measuring the CAS signals fo'r early write cyf:les a!’ld 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 V. (14) twcs, tRwD: tecwp tcpwp and tawp are restrictive operating
; ters in read-write/read-modify-write cycles only. if twcg

®) lcc1: leca lcca and Igcs depend on output loading and cycle parame . . N
rates. Specified values are obtained with the output open. Icca = twes (min), the cycle is 'anhearlthmehcycle and thle d;ta Vo
is measured assuming that all column address inputs are held at pins will remain open-circuit t roug out the entire cyc . tewo
either a high level or & low level during RAS-only refresh cycles. = tewp (min), tawp = tﬂWDI(m'"c)" ‘:'dthWD z tawp (TI'")' then
lccq is measured assuming that all column address inputs are ;he cycle‘;sfa read-write fyc edan :tse "ata 'Vh plnsf w:_l co:taln
switched only once during each fast-page cycle. ata read from the selected celis. f neither of the 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 _ — -_—

(Ta=Oto +7g°c;ais ::,sured. P 9 (15) Holding LCAS or UCAS low prior to RAS going negative will
initiate a CAS before RAS refresh cycle (tcgp and toyg must be

(7) Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF. For 3.3-volt satisfied).
devices, Vo = 2.0 volts and Vg = 0.8 voit f level —_—

Ic OH oL olt {ac reference lovels) (16) The first CAS falling edge is used as a reference for the start of

®

@

(10)

f thep = tprcp (Max) and tgap =< tgap (Max), access time is
defined by tgac (max). if tacp = tgop (Max), access time is
defined by tcac (max); if tgap = tpap (max) access time is
defined by taa (max).

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

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

tacp (CAS precharge access time).

77D -1
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pPD424263A/L., 42S4263A/L N E C

Timing Waveforms

Word Read Cycle
tRC
tRAS tRp
— 4 )
s il £ N
|
tcsH
tRCD > tRSH I > tCRP
tCRP [ > tcas
—_ - 4
s RN L/
tcsH |
tRCD tRSH
tCRP <> tCAS: tCRP

tRCH

= [Ty RN

tCAC ' Bl tOFF
RAC: > tOEZ -]
High impedance | y 3
VO1- V018 o ,@E‘ Data Output ,‘E—"
L—> toLz
teLz >
83VL-74678

7b-12
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N E C HPD424263A/L, 42S4263A/L

Timing Waveforms (cont)

Byte Read Cycle

tRAS > |€«—tRp-——>

tcsH l
tRCD tRSH tcrp

tcRP |<—> -« tcas

tMRH

= f N
tAsH'() tRAH o ';—-—U\sc—) «-tcm-:m-
o B = HED
s el
"= [ RN
N

¥01-¥Og High Impedance !
<———————-tmc——‘———-———-—-> |<—> toFF
< tRAC

High Impedance !

V- V01 =
tcLz
Note:
m W\Dm=V|H_ R
7D- 13
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MPD424263A/L, 42S4263A/L

Timing Waveforms (cont)

Word Early-Write Cycle
tre
tRas »| [€——tRp—>
I Y { 3
RAS
o b4 N
tosH ‘i
—tRCD tRSH
tCRP [<> tcas [€— tCRP —>|
—_ A ‘A
UCAS 7 )]\\ / /
Z
| tcsH
tRCD tRSH >
tCRP [€> i tcas [<—tCRP —>>|

A X

twp——————————>

LIy

s
Input’Output @g(

tws twH .
DH
Write-perblt F Datadn
Mask Select 4

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

83VL-06048

Ih-14
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N E C HPDA424263A/L, 42S4263A/L

Timing Waveforms (cont)

Byte Early-Write Cycle

tRAS fe——tRp——>]

tRCD tRSH

tcap

tewl: >!
twes tWCH—>
e twp———————>

W) E=S Y, LT

[1] Nonactive CAS =V,
[2] OE = don't care.
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uPD424263A/L, 42S4263A/L

Timing Waveforms (cont)

Word Late-Write Cycle
tRC
€ tRAS tpp—>
)
RA
s N N
=3 tosH >i
tRCD -« tRSH
tCRP |<—> e tcAg——————>| tcRP
—— 4
ues J }\t 7/ /
tesH |
tRCD > tASH
| ————————tCAS — ] »| tICRP

fe————towL———>

ny tRWL
he———— tyyp————>

' B,

A1 ERNRTTARRRNRA RN

[t pH—>]

Data-in

Tb-16
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N E C HPD424263A/L., 42S4263A/L

Timing Waveforms (cont)

Byte Late-Write Cycle

tre >
tRaAS le——tgp

tRCD > tRSH > tCRP
tcRp (<> tcas

tCRP [<>]

tASR &> tRAH tasc

A X
o T =D
N A

€ tyyp ———>|

Y E= iﬁ(////////////////f'ﬁt LTI

tOEH

NG

= [/ ///////////I

VOg- VO18

Note:
{1) Nonactive CAS = V|4,

B83YL-8667B

Ip-17

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



pPDA424263A/L., 42S4263A/L

Timing Waveforms (cont)

Word Read-Modify-Write Cycle

tRWC

tRAS > trp-—>
I
RAS
N J‘ N
tesH %i
tRCD tASH >
tcRP !(—» tcas tchp
N 4
UCAS \ / /
X Z
| tesH
tRCD tRSH >
tcas »| tCRP

tnon <> em?; 28 letoan
S S 1, S
s | <o “T l‘ _—re . ZIC:'!:’
- T \__ YT

tocsr>—>‘
JE N

AL

[<—tpH
t<—tDS

- \ v
Writeperbit X High impedance 77 Veud
InpuvOutput —-{( Mesk Solect L Data-out

Data-in

K

7h-18

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



N E C HPDA424263A/L., 42S4263A/L

Timing Waveforms (cont)

Byte Read-Modify-Write Cycle

tRWC
tRAs [e— tpp——>
RAS
N 7 \
tcsH i
trcD > tASH
tcrRP |<-> tcas < > tCRP
| 4

tASR > tRAH B K—'CAH-)’
i e e [ 1 I
¥ I T O
twes!| | twak <€ I I tawp <—!cm.—>|

tAwD l€— twp

S /I,

> i tncls toewD le——t WL—>|
|

il
P
i
g

= LTI

Vo4 -VOg {

VOg - VO1g tcrz > toez
tRAC >
High Impedance Data
k Output
Note:
[1] Nonactive CAS = V), on

7D—19
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HPD424263A/L, 42S4263A/L

Timing Waveforms (cont)

Word Fast-Page Read Cycle
< trasp .
tRHCP > [ h
R —
s N 4 N
| tpc > l— tRSH —>
tcRP [e—tRcD—>[<-tCAS le—tcp —>| (<—tcas e—tcp —> [<—tcAs ’<——> tcrp
Y r— \ N 4
UcAs Q N N
tec te— tRSH —>
tCRP le—trecD —>[<-tcas l«—tcp —>{ [<—tcas le—tCcP —> |<—tCAS [<—> tCRP
tRAD
tcsH |
tRAH —>| tRAL
l(_ tcan tasc tcaH
tASR tASC > > tasc > tcaH
l 4 \ — p SN
Address Row Column 1 Column 2 Column N
K 7 | ~
trcs tacs
tRCS i tRCH I«— tRCH —>] '4— tRCH

al

VO1-VO1g

4

f— tAA |
tOEA—— >

tacp

\%i
L——T‘M—‘—’

t,

OEA
/ \

< tOEA >

(€—tOES —>|

| tcac
tcaci« »I |- tOFF t<— tOFF <—tcac—>|
torz - —>l le togz —> toLz toez > toz
4 Dm13 Data
Output Output 2
N
trac e —)l toz

83YL-74668

“h-20

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



N E C pPD424263A/L., 42S4263A/L

Timing Waveforms (cont)

Byte Fast-Page Read Cycle

tRASP

t
le—— tRHCP———»| [P

3

| 7

} tpc l€— tRSH —>|

tCRP <—tncn—'—-><—tc:As—> le—tcp —> |e—tcas le—tcp —>| |« tcas |<—>tcnp
P | — N "SR
e __J NS \ \

tCRP| tMRH

w_/ U
<—>|
] e

tcaH tasc tcaH |
tasc tcan

2 ) ) - \
Address Row W Colurmn 1 m Column 2 Column N
K 7 A K K A
| tRCs tRes
tRcs | tRCH |<— tACH —>| l(— »| tacH

I
tacp tacp

tOEA tOEA - tOEA > > tAAH
= \r J.ﬁ / N

High Impedance
tcac

|
le— tOFF <——)| —rl le<— tOFF le— tcac —> —>|
le—toEZ —>| (<-tCLZ toez > | etz |<—>

.

V¥O1-VOg

toLz >
VOg- V018

[1] Nonactive CAS = V|4,

(8] +4-
i
i
]
Th

83YL-74678
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pPD424263A/L, 42S4263A/L N E C

Timing Waveforms (cont)

Word Fast-Page Early-Write Cycle

1 RP

trasp
3
s N 7 N\
i tpc [€— tRSH —>
tcRP l€— tRCD —> 1< tcas —>| [«—tcP —>| [«—tcas e top —>] e tcas —> tcrp
_ - 3 S y p
UcAs / Q v N \
N | S
tec r<— tRSH —>
tcrP l«— tReD ——><- tcas —>| [«—top —>| |<—tcAS —> [«—1CP —> [« tCAS —> tcrp
3 \ — 4 \ /JF;
Leas \_g 72 St JZ Sk 2

tCAH tasc tcaH I
| tasc < tcAH

|
4 A \ Y 3
Address Row Column 1 Column 2 Column n
X K 7

|
twes —> (= twes =
‘(— Ftwcu >

Data input

[1} OE = dont care.
[2] Write-per-bit function not shown
8IYL-85708B

R
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N E C pPD424263A/L., 42S4263A/L

Timing Waveforms (cont)

Byte Fast-Page Early-Write Cycle

t tRP_ |
RASP
_—
= N 7
|‘ tpc > l«— tRSH —>
tcRP r‘— tRCD —> 1< tcAs —> tep —>| [<—tcas —>| tcp —>| [<—tcas —> tchp
— 3
UCAS _/ \\_ N N
K 7 W N2

tCcrP L—)‘ tMRH

- XL

tcsH
tRAH > t
< tcAH, tasc || team RAL—™
tasp tIAsc—> > tasc 'CI}H
4 4 y y \
Address Row Column 1 Column 2 ////X Column n /
X N K 7
|| tcwn.—>| <—Ltcm.—>l <—H—tcm—>|
twes <————| tAWL—>
twes > (= twes > e
’(—-tWCH > ‘<—‘WCH —)J [~ twCH ~>|
twp—> twp—> e —— twp—>]
X 7 5. , K , /

VO1-VOg

toH tps <——->l ‘(—» tpH tps (—)1 |-<——> tpH
4 p! A X
Data Input " Data Input

VOg-VO1g

Notes:

[1] Nonactive CAS = V4,

[2] OFE = don care.

[3] Write-per-bit function not shown

83YL-66718

b - 2
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pPD424263A/L, 42S4263A/L N E C

Timing Waveforms (cont)

Word Fast-Page Late-Write Cycle

trasp >

tRP
< tcsH

il tpg tRSH
l€«——tRCD —— > 1€———tCAS—>| tcp>| e——tcas——>| € tcp>»| [«——tcas——>

tCRP

KRR
LKL

AVAVAVA AN

%ncs—>1 le— towL—>| [« towl> | <«—>—tRWL

=TT, || Ny, || R || ey

fOED

I
ot

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

B83YL-8672B
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NEC

pHPD424263A/L., 42S4263A/L

Timing Waveforms (cont)

Byte Fasi-Page Late-Write Cycle

tRASP

tRp

tpg

l€«—tRCD——>€<—— tCAS—> Ftcp>

l¢—— tCAS—> F tcpo>|

tasH
[€e———tCAS—>] € |

L

<— tCRP
LCAS

[

>

I(— tcAH

l«——— tASC

l

tRAL

tRCS

3 (X)
cotn ”0?0?0?0?0?0?0?0??0‘0?0?0?0?0?

oW

Y
3
=

S

VO14/0g

tOED

VOg-/O1¢

Notes:
[1] Nonactive CAS = Vi
[2] Write-per-bit function not shown

71)“ 25
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HPDA424263A/L, 42S4263A/L N E C

Timing Waveforms (cont)

Byte Fast-Page Read/Write Cycle

tRASP > trp
y tosSH < tRHCP

|
i tPRWC tRSH
tcap <—tRCD -« tcAs —> tcas {tcRp

twp I | I
[— towp —> twp—r tRes

Wilte-per-bit <—T~ tawb —» [«— twCH—> |<~ tAA >
function
not shown l€—tAA

VoH

VO1-
VOg

von A || T T
e toLz DOLUj:lL u-'os l torz

:g:; tcLz—>| 'DH !c1.z+l
" o LD U

b 26
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N E C pPDA424263A/L, 42S4263A/L

Timing Waveforms (cont)

Word Fast-Page Read-Modify-Write Cycle

tRasp
trp
tcsH
— X
woON 4 N
—>| |<—tcrp '*——fpnwc———> < IRSH o
l<«——tRCD > tcas l€tcp» le——tcAS—{ |€top>»| [e——tCcAS—>
X 4 p! k p [
ucas jF % / N / S( J /
 — | W—
—>| [<—tCRP tpRWC 1RSH tonp
[<€«——tRCD——> < tcas: € ticP>| [€——1tcAS— > [€IlCP> [€——tcAS—>| (<
4
LCAS j
[“€-tRAD
tRAH >
tASR L(—
|
Address Row
|| trwD l tcPWD > < I tcpwD tRwL
tncsal l(—— towL—>] |« towL>| | towiL—>| I«—
N p Y N
we'///// N N \
— —
twp twp| twp
<—towp —> [«—teWD —>>| (€ €—tcwD —>|
t t < t
Write-par-bit AWD AWD | t AWD
function tRcs T tRCS
not shown | |
taA — tAA — tAA
toEA toEA toEA
oe \(_7 \Su \h'(_?
< tRAC OED <= tACP1TT>] |torp < tace 10ED
VO1 - V018
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pPDA424263A/L, 42S4263A/L N E C

Timing Waveforms (cont)

Byte Fast-Page Read-Modify-Write Cycle

tRASP
\ tesH
RAS
N 7
—> le—tcrRp | tpc > < 'RSH
| tcap
<€—tRCD——> tcas l€tcp> [€———tCAS—> [<ICP> tcas |
s X "— —\ / 4
veas N\ 7N 7 N %
N 7 |
—> r—t Y tMRH
CRP
i/
LcAS _/ << f i
< tRAD > t"“CAH
tRAH—> —> i(— tcaH —> I(—- tcaH <€ ‘ tRAL
tasr H- | tasc tasc > JI— tasc
- L_ v’v'v v’v’v’v Vv v’v’v,v’v
Add Ro Col 1 Col 2 Coln )
ross KX Row BRI
|| tRWD i I tcpwp—> ] tcPwD tRWL
tRcs I(— tcwL—>» (e towL—> e towL—> l-(—
—_ N\ \ s \
w/////, \ \ \
- -
twp! twp) twp
l<—towD —> [€<—towD—>| [€>| (€—tCwWD —>
- t < t
Wi m"_rar o tawp i AWD | AWD
nction ¢ <> t
el | RCS t ] ACS
taa l(—)— taa l(—)—— taa
< tOEA — tOEA < toea
oE N\ i A N7
- -
VoH- Hiah Imoed
voq- | VoL | i | |
VOg | Vi-
vie-
VoH-
Vo
VOg-
VO1g
ViH-
viL-

Tih-28
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N E C pPDA424263A/L, 42S4263A/L

Timing Waveforms (cont)

Hidden Refresh Cycle (Word Read Cycle)

t
— \
RAS
N \N
RS
tcre |€——— tRCD———» |€«——tocHR—> }€———tcRP———>~
— p 4
UCAS ;1 \\
K 7Z
t
R

tea
LCAS 2]
tcan

“‘“Q&i e 1(/‘{4_{»///////////// S

= T KUy

S LI

€

tcAC > }(—
<—KCLZ——>‘ l«——toEZ
trac
s
Input/ 7 Data Out
Output High Impedance ’s 3 Z Zag( -
t

63RD-74768
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pHPD424263A/L., 42S4263A/L N E C

Timing Waveforms (cont)

Hidden Refresh Cycle (Word Write Cycle)

€

tAc < tRC
tRAS tRP >~ tRP >
€ tAR tRas !
__ \
RAS
Sc 7 &c \
tcrp —| < tRCD ———> [«———tCHR [€————tCRP ——>
_ Y v
Ucas \\(
tcRp— tRCD [«——tcHR [€e——— tcRP——>|
e X s
[cAsS \\(
toad
tASR—> 1

e
m@g T 1

twes

€ tyWWCH ——1

twp———>

///////////////>>‘ T,
""""///////////////[ — 4;5(//////////////////////////////5
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NEC

pPD424263A/L, 42S4263A/L

Timing Waveforms (cont)
Hidden Refresh Cycle (Byte Write Cycle)

RA

~€

tRC
tRAs { tRP > tRP >
R > < tRas |
S( \_
€ tRSH
tchp

o KUK

> [e—— twoH —>{

= /TN

twp

LTI

o %7/////////////////// ////////////////////////////////////////////

rorierg ////////////////)i o —:iﬁ/////////////////////////////5

/7‘31
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puPDA424263A/L., 42S4263A/L

Timing Waveforms (cont)

RAS-Only Refresh Cycle
< ! tap
T Y
RAS S( ZL \_
tCRP | _tRPC
— 4 X
=__/ /4
tcRP tRPC
_ 3< 2 2 2 ; 7

ws f e
s ///);aE nowH»)L(//////////////////////////////////////////)%4_

CAS Before RAS Refresh Cycle

RAS /

=

tcp
cAS

T

wasms L LLLLLLLLLLLLL LT ELEEEE LT T

(1) If either UGAS or LCAS input Is held
low before RAS transttions low, the

on-chip CBR refrash clrcult Is enabled
BIRD-74768

/b a2
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