NEC Electronics Inc.

HPDA424280A/L, 4254280A/L
© . 262,144 x 18-Bit
Dynamic CMOS RAM

T-H46-23- 17

fDescriptkion

The uPD424280A/L and ,uPD42$4280A/L are fast-page
dynamic RAMs organized as 262,144 words by 18 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
424280A © +5V
4242801 . 433V

4284280A  +5V, self-refresh mode
42542801 +3.3 V,; self-refresh moede

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 blas—automatlcally and
transparently.

The three-state /O pms are controlled by UCAS and
LCAS independent of RAS. After.a valid read or read-

‘modify-write cycle, upper or lower lower byte data is held on

the outputs by maintaining UCAS or LCAS fow. Data

outputs return to high impedance when &ither UCASor
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 seff-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 osciliator 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

& 262,144 by 18-bit organization

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

Byte read/write control with UCAS and LCAS
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Low power dissipation

CAS before RAS refreshing

On-chip substrate bias generator

TTL-compatible inputs and outputs

Nonlatched, three-state outputs’

Low input capacitance

Muttiplexed row and column addresses

512 refresh cycles every 8 ms

40-pin SOJ, 40-pin ZIP, and 44/40-p|n TSOP plastic
packaging :

Pin Configurations
40-Pin Plastic SOJ

#PDA242B0A/L, 4254280471
vecO1 N’/ pGnD
Vo2 ;89 vO4g
vosja "88 O ¥Oy7
voz g4 57 [1 voqg
voa ] & 26 [1. 1045
vee e ss [0 GND
vosOd7 3411 V04
vogs 3P Vo3
vor e 2 Vo
vog 10 a1 |1 v0q4
vop Ol 11 200 voqp
NG O 12 29 [1LCAS
WEL] 13 28 1 UCAS
RAS[] 14 7P oE
NG 15 26[0Ag

ApT] 18 25047
M7 240z

Azl 18 230 A5

as] 19 220 A4
Voo [ 20 21 [J GND
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Pin Configurations {cont)

40-Pin Plastic ZIP

44/40-Pin Plastic TSOP (Reverse Pinouts)

VOq4
V013
GND
VO1g

44/40-Pin Plastic TSOP (Normal Pinouts)

wPD424280A/L, 4254280A/L
vecOi1c ./ aapanp
voia2 43 1 ¥O1g
vop 3 42 1 VOy7
¥Oa (] 4 41 11 VO
voa s 40 O vOyg
veo O e 39 [JaND
Wos 3 7 38 [ V044
vogle 370 v013
oy 9 38 [Joqp
vog ] 10 35 [ voqy
«TJF
¥og [] 13 a2 F1¥0q9
NG [ 14 a1 fJLcAs
WE [ 15 30 [1 UCAS
RAS [] 18 20 [1OE
NC [ 17 28] Ag
Ag] 18 7 Ay
Ay (18 26 [ Ag
Az 20 26 [ Ag
Ag ] 21 20 1 Ag
veg O 22 o 23 {1 GND
Suffix 7:;%“@?&@9 Identifier

1PD424280A/L, 4254280A/L
GND [ 1 o °#40vee
voqg O 2 43 voq
oz 43 4217 VO
vOoig L]a 411 VO3
voisOs a0 vo,
GND []8 B/ vee
Vo153 )7 381 1Os
Vo318 a7 [0 vog
Vo1 ]9 %8 voy
¥o¢¢ O 10 353 vog
=TKF
_IIO_10 013 321 vOog
LG_AS 04 ap Eg
UGAS_; (mat 0 ﬁg_
OE[] 16 2901 RAS
Ag ] 17 28O NC
Az O 18 270 Ap
AgC]10 281 Aq
As 20 251 As
A2t 240 Ag
aodze O  =mh Voo
Suffix 7K in the package Identifier
denotes reverse pinout sequence.
SPMOMTA
Pin Identification _
Name - Function
Ag -Ag Address inputs
WGy - VO4g Data inputs and outputs -
LCAS, UCAS Column address strobes
OE Output enable
RAS Row address strobe
WE ‘ Write enable
GND Ground
Voo +5-volt or 4 3.3-volt power supply

NC No connection
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Ordering Information, yPD424280A (+ 5-volt power)

RAS Access Fasi-Page Cycle CAS Accoss

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

uPD424280ALE-60 60 ns 40 ns 20 ns 40-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns

HPD42428DAV-60 60 ns 40 ns 20 ns 40-pin plastic ZIP
V-70 70 ns 45 ns
V-80 8C ns 50 ns

UPD424280AGS-60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5-70 - 70 ns 45 ns {ncrmal pinouts)
G5-80 80 ns 50 ns

uPD424280AG5M-60 €0 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5M-70 70 ns 45 ne (reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, uPD424280L (+ 3.3-volt power)

RAS Access Fast-Page Cycle CAS Access

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

UPD424280LLE-AED 60 ns 40 ns 20 ns 40-pin plastic SCJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

UPD424280LV-AG0 60 n& 40 ns 20 ns 40-pin plastic ZIP
V-ATO 70ns 45 ns
V-A80 80 ns 50 ns

UPD424280LGS5-A60 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

uPD424280LG5M-AB0 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
GSM-ATO 70 ns 45ns (reverse pinouts)
GSM-ABO 80 ns 50 ns
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Ordering Information, uPD4254280A (+ 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 -
LUPD42S4280A1 E-60 680 ns : 40 ns ' 20 ns - 300 pA 40-pin plastic S0OJ
LE-70 70 ns 45 ns -
LE-8O 80 ns 80 ns
HPD42S4280AV-60 60 ns 40 ns 20 ns 300 A 40-pin plastic ZIP
V-70 70 ns 45 ns
V80 80 ns 50 ns
pPD42S4280AGS-60 60 ns 40 ns 20 ns 300 LA 44/40-pin plastic
G5-70 70 ns 45 ns -(I;_'Soc:ri al pinouts)
G5-80 80 ns S0 ns ’
LPD4284280AGEM-60 60 ns 40 ns ~20ns - 300 A 44/40-pin plastic -
‘G5M-70 70 ns 45 ns .(l;séeeprse pinouts)
G5M-80 80 ns 50 ns :

Ordering Information, yPD42S4280L (+ 3.3-volt power; self-refresh mode)

RAS Access - Fast-Page Cycle - AS Access Self-Refresh
Part Number Time (max) Time (max) “Time {max) Current (max) Package
pPD4284280L LE-A60 60 ns - 40 ns 20 ns 100 A 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-AS0 80 ns 50 ns
HPDA284280LV-A60 60 ns 40 ns T 20 ns 100 A 40-pin plastic ZIP
V-A70 70 ns 45 ns
V-ABO 80 ns 50 ns
1PD42542801L G5-AG0 80 ns 40 ns 20 ns 100 pA 44/40-pin plastic - -.
GS5-A70 70 ns 45 ns Tsop
{normal pinouts)
G5-A80 80 ns 50 ns
HPD4284280L GEM-ABC 60ns 40 ns 20 ns 100 pA 44/40-pin plastic
o TSOP
G5SM-A70 70 ns 45 ns (reverse pinouts)
G5M-A80 80 ns &0 ns
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Block Diagram

RAs >|  RAS ciock > CaAS Gl
- Genaerator Generator N —
: WE Clock
cas, | 2, — Generator
LUAS, L —— WE >
ucas CAS Before RAS |
Intermal Refresh ' g_E rato Y
n — 1ane. r
Clock o | Datadn
Buffer
'L < Voq
Data ¥O Bus -
Refresh Address - VOo1g8
Column Decode ] Data-out
™ ' ‘ Butfer
Sanse Ampiifier \
:
g Memory Aray
83PM-78208
Truth Table
Function RAS -LCAS UCAS WE OE /0, - 1/Oq 11040 - HOg
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 ou!p'ut.
Word read cycle L L L H L Data output Data output
Byte wrlite cycle L L H L H Data input - B
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 cara.
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Absolute Maximum Ratings
Voltage on any pin relative to GND

Capacitance
Ta=25°C;f= 1 MHz

5-volt devices -10t0 +7.0V  Parameter Symbol Max Unit  Pins Under Test

3.3-volt devices 05t +46V Input capacitance  Cy4 5 pF  Addresses
Operating temperaturs, Topg € to +70°C Co 7 pF mﬁ_ UCAS, WE,
Storage temperature, TgTg -55t0 +126°C OE, RAS
Short-circuit output current, log Input/output Co 7 pF I/O4 - VO4g

S-volt devices 50 mA capacitance :

3.3-volt devices 20 mA
Power dissipation, Pp 1.0wW
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 Vi 24 Voo + 1.0 20 Voo +0.3 v
Input voltage, low ViL -1.0 08 ~-0.5 0.8 \)
Supply voltage Vee 4.5 50 55 3.0 3.3 36 v
Ambient temperature Ta 4] +70 0 +70 C
Self-Refresh Current
Ta = Q10 +70°C; Voo = +5V £10% (4284280A) or + 3.3 V 0.3 V (4284280L)
Symbol 4284280A 4254280l Conditions
lecy 300 A max 100 grA max IO pins: Vip = Vog-0.2V,; Vi < 0.2V or open.
Other input pins: Vi 2 Vo~ 02V V)L s 02V
or open. tgag = 100 s
DC Characteristics; 5-Voit Devices
Ta = Oto +70°C; Vgg = +5.0V £10%
Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lacz 20 mA FAS = TAS = Vjy (min); lg = OmA
300 MA FAS = CAS 2 Vo -02V;lp= OmA

Input leakage current T -10 10 HA ViN = OV to Vg all other pins not under test = 0V
Output loakage current low ~10 10 HA Doyt disabled; Voyr = OV to Vg
Qutput voltage, low VoL 0.4 v loL = 42mA
Output voltage, high VoH 24 v loy= -5mA
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DC Characteristics; 3.3-Volt Devices
Ta= 010 +70°C; Ve = +33V 203V

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current ooz 500 HA RAS = CAS 2z V|y (min); lp = OmA
100 MA RAS = CAS = Vg - 02V lg = OmA

Input leakage current I -5 5 HA Vin = 0V to Ve all other pins not under test = 0V
Output leakage current logy -5 5 uA Doy disabled; Voyt = 0V to Vg
Output voltags, low Vor 0.4 v loL =2.0mA
Output voltage, high VoH 2.4 v log = —2.0 mA
AC Characteristics
Ta = Oto +70°C
HPD42428B0A, 4254280A; Voo = +5.0V £210%
uPD424280L., 4254280L: Voo = +3.3V £0.3V

-60 <70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current, oot (+9) 160 150 140 mA RAS, CAS eycling; tgo =
average loct (+33) 150 140 130 tpc min (Note 5)
Operating current, Icea (+9) 160 150 140 mA RAS cycling; CAS = Vy
RAS-only refresh min; tae = tpg min
cycle, average lces (+3.3) 150 140 130 (Note 5)
Operating currant, loes (+5) 110 100 20 mA RAS < V); CAS oycling;
fast-page cycle, tpc = tpc min
average Icce (+33) 110 100 20 (Note 5)
Qperating current, lces (+5) 160 150 140 mA RAS cycling; TAS < V)
CAS before RAS max; tge = tre Min
refresh cycle, lces (+3.3) 160 150 140 (Note 5)
average
Access time from taa 30 35 40 ns {Notes 3, 4, 7, 8)
column address
Accoss 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 tASR 0 0 0 ns
time
Column address to tawp 50 85 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 tGHR 15 15 15 ns {Note 15)
CAS before RAS
refreshing
CAS hold time teHs -35 ~-40 -50 ns For 4254280A/L only
(CBR self-refresh
mode)
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AC Characteristics (cont)
. -60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
CAS to output in tcLz 0 0 o] ns {Notes 4, 7)
low-Z
Fast-page CAS tep 10 10 10 ns
precharge time
CAS precharge tcen 10 10 10 ns
time '
Fast-page CAS tcpwD 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 tcsR 5 5 ) ns (Nete 15)
CAS betore RAS :
refresh cycle
CAS to WE delay towp 40 40 50 ns {Note 14)
Write command tower 15 15 15 ns
referenced to CAS
lead time
Data-in hold time toH 156 15 15 ns (Note 13)
Data-in setup time tps 0 0 0 ns {Note 13)
Masked write hold tMRH o} 0 0 ns
time referenced to
RAS ‘
Access time from toea 20 20 20 ns (Notes 3, 4, 7, 8)
OE
OE data delay time ~ togp 15 15 15 ns
OF command hold toeH o 0 ] ns
time
OE to RAS inactive toes 0 0 ] ns
setup time
Output turnoff toEz 0 15 0 15 o 15 ns {Note 9)
delay from OF
Output disable torF 0 15 0 15 0 20 ns (Note 9) :
from CAS high i
OE to output in torz ] ‘ 0 0 ns (Notes 5, 7 |
low-Z
Fast-page read or tpe 40 45 50 ns (Note 6)
write cycle time
Fast-page read- tpRWC 85 90 100 ns (Note 6)
moedify-write cycle :
time with exended
data output
Access time from tRAC 60 70 80 ns (Notes 3, 4, 7, 8)
RAS
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AC Characteristics (cont)
-60 =70 -80
Parameter ... Symbol Min Max Min Max Min Max Unit Test Conditions -
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  tRaAs 60 10000 70 10,000 80 10,000  ns
Fastpage RAS - ° tpasp 60 125000 70 125000 80 125000  ns
pulse width
RAS pulsé width trAss’ 100 100 100 _ s For 4284280A/L
(CBR self-réfresh ‘ : '
mode) ‘
Random read or . tpe 120 : 130 150 N ns (Note 6)
write ¢ycle time o
RAS to CAS delay trco 20 40 20 50 20 60 ns (Note 8)
time ’ ‘ ‘ ,
Read command trcH 0 0 0 ns (Note 11)
hold time ) ) :
referenced to CAS o
Read command tacs | 0 0 0 ns
setup time
Refresh period theF 8 8 ' 8 ms Addresses Ag - Ag
RAS hoid time tRHCP 35 40 45 ne ;
referenced to CAS
precharge
HAS precharge tge 50 50 ' 60 ns
time
RAS precharge tppc 0 0 0 ns
CAS hold time
RAS precharge tnps 120 130 150 ns For 4254280A/1
time (CBR self-
refresh mode)
Read command tRaH 1] 0 0 ns (Note 11)
hold time
referenced to RAS
HAS hold time trsH 20 20 25 ns
Read-modify-write trwe 165 175 200 ns {Note 6)
cyclo time
RAS to WE delay tRWD 80 o0 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 8 50 ns (Note 4)
Write command tweH 15 15 15 ns (Note 12) |
hold time |
Write command twcs 0 0 0 ns {Note 14) ‘
setup time |
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AC Characteristics {cont)

-60 -80
Parameter Symbol Min Max Min Max Min Max Unit Teat Conditions
Write command twp 15 15 15 ns {Note 12)
pulse width
Notes:

(1} All voltages are referenced to GND.

(@) Aninitial pause of 100 us is required after powsr-up, followed by
any eight RAS cycles, before proper device operation is
achieved.

(3} Ac measurements assume ty = 5ns.

(4) ViH (min) and Vj (max) are reference levels for measuring the
timing of input signals. Transition times are measurad batween
Vi and V).

) lcet loea leca and Iogs depend on ocutput loading and cycle
rates. Specified values are obtained with the output open. Igg3
is measured assuming that all column address inputs are held at
either a high level or a low fevel during RAS-only refresh cycles.
Icc4 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
(Ta = Oto +70°C} is assured.

@ Load = 2 TTL {~1 mA, +4 mA) loads and 100 pF. For 3.3-volt
devices, Von = 2.0V and Vg = 0.8 V (ac reference levels).

(8 Kipcp = tgep (mox) and tpap < tgap (Max), access time is
defined by thac (max).
¥ trop 2= trep (Max), access time is defined by topc (max).
iftgap = tRap (Max), access time is defined by ty 5 {max).

(9 tofr (max) and togz (max) define the time at which the outputs
become open-circuit and are not referenced 1o Vg or Vo

(10) The tepp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.

10

{11) Either tggy or thoH must be satisfied for a read cycle.

(12} 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 tyeoy must be met.

(13) These parameters are referenced o 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,

(14) twes. trRwo: towD: topwp and tawp are restrictive operating
parameters in read-write/read-modify-write cycles only. I tyeg

= tweg (min), the cyocle is an early write cycle and the data VQ
pins will remain open-circuit throughout the entire cycle. i towp
2 towp (Min), trwp = tgrwp (min), and tawp = tawp (Min), then
the cycle is a read-write cycle and the data IO pins will contain
data read from the selected cells. i neither of the above
conditions is met, the condition of the data I/O pins (at access
time and until CAS returns to V) is indeterminate.

{15) Holding LCAS or UCAS low prior to RAS going negative will
initiate a CAS before RAS refresh cycle (tcgp and toyp must be
satisfied).

(16} The first CAS falling edge is used as a refersnce for the start of
tacp (CAS pracharge access time).
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Timing Waveforms

Word Read Cycle
a3 tre >
tras > [E——tpp—>
e .\
RAS \( ;Z \
L tRCD Il tRSH— > tcrp
tCRP [<> <A >
—_— 4 4
we \ /
} K 1/
1csH | >
< tRCD 1o tRSH >
tCRP [€> - tcas > « > tCRP
—_ '4 ' 4
LCAS 7 \ /
X ¥,
< tRAD ot tRAL >

VO1-¥O18

towz

€ teLz

«—>! tOFF
> toEZ —»

BIFM-TERB
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Timing Waveforms (cont)

Byte Read Cycle
tRC -
- < thAS > [« tRP——>]
-
o ! z \
g tCSH >
“ —1RCD > tRSH > tcrp
tCRP - teas >
— ' ‘
X 7
tCRP - [‘ tMAH
S \
Lcas N
tRAL 3 .

l <> tRCH

{1] Nonactive CAS =V,

Me—= L QS
tAA —— >
<—~tOEA—>)
— 4
OE \‘ /
V04~ 109 High impedance '
- tCcAC ' i(——) tOFF
< tRAC &t OEZ —
) High Impadance . 2 & )
VO10-VO18 { g 8 X‘ Data Output ~ p———
< toLz
st GLZ
Note:
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Timing Waveforms (cont)

Word Early-Write Cycle
< — trc >
< tRAS > tRp-—>
— X
RAS S._ A \
N
< tosH —!
l€—————1tRCD Etiny tASH c.
tCRP [ - tCAS > |l toRP—

=__J

fl]/
\.l'\
~

- | tosH >
‘ l——tRCD | tRSH >
tORP [ - tCAS > -t CRP ~>
J— 4 ) y
foas \ /
N Y.
f— tRAD— € tRAL >

tASR [« tRAH tasc <> tcAH
Address m Row Columnn

- l l towl: :J
|| .

-« tRWL

<—twos->| —tweH>|

lt————— tyyp———>

=T T

ips

tpH

JEN .

VO41-VO4g Data Input

4]

Nobe:
Q] OE = don't care.

83FM-78358
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Timing Waveforms (cont)

Byte Early-Write Cycle
< tpe o
trAS > E—tRP— >
AA
S N ¥, \_
tcsH »
b3 tRCD e tRSH > a3 > ICRP
terP l<—> < toAS————————
— '
N ,
tcRP ’<—> > tMAH
-/ N
< tRAD tRAL
tASR [« le—tRAH

D R X
! LTI,

01- 405 XXX AKX AR A KR K A KA KRN XXX )

[1] Nonactive CAS = V|,
[21 OE = don't care.

BFM-78288
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Timing Waveforms (cont)

Word Late-Wrile Cycle
tRC >

- tRAS > [E——tRp—>

— Y 4 3

HAS

N Y/ N
€ tcsH >
- tRCD L tRSH co
tcrP I <> < tcas » e iCRP

w__/ ]\\ i

ST S 1
= /[T [T,

[ €——tOED tDg—>f [E——tpH——~
Data input ’

< tcsH i >
< tRCD Pieg tASH——————>
i < 1cAS > < »| tCRP

e——toyy ——

15
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Timing Waveforms (cont)

Byte Late-Write Cycle
< the >
- tpras > [€—tpp—3
RA
S &Q JZ |
< tosH >
-« tRCD ol tRSH 3> -« > {CRP
tCRP &> < toAS >
Y y
\ ) '
< > tMRH

R

«—— twp———>

«———————tRL——————>

————1 cw|_——->|

" 7////////////////////////////Z%&

A,

= 7//////////////////[

NULLLI

. I

Note:
{1] Nonactive CAS = Vi,
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Timing Waveforms (cont) : . : ‘

Word Read-Modify-Write Cycle
s tmb >
3 trAS: > le—-tpp—>
AR \ / \
RAS . 7
- tosH >
< tRCD 1 tRSH - >
tohp '(—» < tCAS > < > tCRP

| €——————tRCD -l tRSH > _
tCAP < tCAS > . € > 1CRP
—_— 3 4
K Z
[e—tRAD—
. [=tCAH

17/////////////////i/i///////////////

g
i
SF
g.
g%
i,s"é'

h

,HﬁsH e
- //////////////" ' \ ’J////////////////

tOEA
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Timing Waveforms (cont)
Byte Read-Modify-Write Cycle

tRWC
3 tRAS > |[&—tpp—
— ) { X
RAS N f |
€ tCcsH >
) €———tRCD 1€ tRsH >
tchp < tcas > < > tCRP
JE— p 4
= \\ L/

tchp

LCAS

tASR
e T

> [<—towr—>]

tnc:sl<—)| PUEEE— e — ] TR

3» [ tyyp—]

=TI

!< tAA

S

= LTI

VO'I'VOQ{

[1] Nonactive CAS = Vi

L ]
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Timing Waveforms (cont)

Word Fast-Page Read Cycle
< tRASP . > .
e~ tAHOP ———»] |
RAS S‘ 7Z |
i< tpe > le— tRsH —a|
torp €«—{RCD—> < toAS e top — le—teas «—{cp —> —tcag |<—-ﬂ tcrp
— 3 IR A 4
UCAS \_ \ N
e {p g ] €— tASH —»
tCRP r<— {RCD ——>-r<¢- 1CAS e—1Cp —> [e—Igas e—1CP —>» [« ICAS <—>|tCRP
4
T ‘ i 7/

tasCe——> le——>{tcan

e N D=
tncs|<-—|> tncu—»ll«— k—»l tRCH > |<— E > <—>trcH
= [/ A\ W\ N

Rl

VO1- V01

e——thac——> _ > letoLz

EM-TEIB

19
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Timing Waveforms (cont)

Byte Fast-Page Read Cycle
- tRASP 3> .
e tRHOP————>] [
X |

RAS N
: K

i< tpc -3

" tcRp[E—> ’r‘—*ncb-—-—»a—tcas«ﬂ re— toP —

wE N

tCAP (<

8

‘ jtﬁ.l\ﬂ-:— |<— g < tRAL —>

g i i e R i i A g
,W@.mzm ‘ )
Ry

l <> tRoH

e tOES—>
e tOEA > » tRAK
—_— 4
% NI
| vos-voe — |
* tCAC e—> - Cle—toag—> > e toFF
1oLz —» . N <tz |<—> toEZ.
‘ '
VO10-VOqg Dala

o

© j———tRAC— —-»>| [etoz

Note:
{11 Nonective TAS = Vi,
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Timing Waveforms (cont)
Word Fast-Page Early-Write Cycle

. tRP
< tRASP ‘F
- 9
s \ 7N
tpg ————> €— IRSH —>
tCAP[€—>{ [&—tRCD —>(<-tcAS top —>) le—toAs fe— ICP —> [<—tcAs —> <> tcRp
s /S r
uca \ \ /
5/ \ ) \ 1/
«< pC > r— tRSH —p»
. tCRP e— tROD —je- 10AS —] tcp —»f [e—tcASs —>»] |e—tCP —»| le—tCAS —» » tCAP
_ 3 \ 1 y O S
LoAS \_:___7 S: 12 Sk 2 /
tRAD
tAsA

I
Wes —>» e twes | e
€~ tWCH > <-tycH > e-twoH >
[e—————tWp—»] et tyyp— < —tyyp—>»
A . K 2 Z /
. tpgle» |<—>ithy D[« > | > tDH tpg re— [« > toH

VO1-¥Og

Note:
(1] OE = dont care.
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Timing Waveforms (cont)

Byle Fasi-Page Early-Write Cycle

Address

¥O1-v0g

- t o LSRR,
RASP > >
X A N
X —7
fe tpc > g tRGH —]
tcRP «— tRCD—» b tcas — top —>»| [e—tcas—»| |«—top —>| [e—tcas—>| | | |e—>jtchp
i\ \ F ) [/
K 7 A o g W
tCRP I<——> MRH
N\
<“ﬂ>|
le———— e 1
tRAH —> < tRAL ——>
|(_ tcaH tasc tCAH RAL ]
tasp tASC | fefe—> < tasc > tcw;u
| y \ Y '
Row Column 1 Column 2 Columnn
K K
< I |tch—-> -(-l—l—!c:WL-—--> -<—::——tcw|_—>l
twes [« (—I—tn\m_——-)-
WCS > [« twes - e
f &~ tWCH ety CH - twoH
e tyyp ——>] e tyyp—> € ——twp—»
w /1111111 . 7777/ T,
2 K . A 7

[2] OE = dont care.

tDH

[1] Nonactive CAS = V.
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Timing Waveforms (cont)

Word Fast-Page Late-Write Cycle

tRasp >

N tRp
tesH
— A

tcm:

A A

&l
r_ll/l

< tRCD— >
— X
A \
- tRAD
tRAH— =3 |<— tcAH
tASR — & {ASC
sasmes KX o BXXR 0 EKXKIOSK

=,

tOED —

¥O1-VO1g




pPDA24280A/L, 42S4280A/L

NEG

Timing Waveforms (cont)
Byte Fast-Page Late-Write Cycle

Y

s
-

thagp

< tcsH

«<— tCRP
<—tRCD —— > 1€ toas———» top» (€ ———ICAS—— 1CP™

€— {CRP

=iy

V04 - VO

toH toED

VO1p-¥O18

Nots:
(1] Nonactiva CAS = Vi,
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Timing Waveforms (cont)

Byte Fast-Page Read/Write Cycle

€ ‘RASP > ap
-« csH > < ‘ ‘RHCP >l
- _ 7 \_
| -
- tpAwWC > ) . [E—————ggH—>
... . ‘cRrp <— tROD — >« tcAs ——»| ‘ o . e——tcas —>] <|| > toRp
ucAs \ X ‘ Z . ]S: : . / wh
) - PC > tPC —> |

. . wp ” . |
‘ . le— lowWD —>] | twp—— trcs
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le—tAA > :
| e fOEA ) <-»{tOEA |

)

IIO1o -* o toLz
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Timing Waveforms (cont)
Word Fast-Page Read-Modify-Write Cycle

- tRASP >
trp
< tosH >
I
—>| «<—tcRp {<———lmwc-—————> <—tﬁtsu—>»t
P
«—ROD—>te——toas——»] leticp»] le——toas—> [€lop>» [e——toaAg——> |« cﬂr
— 3 A A A
CAS (1
()_/ \\( 7Z
—> [<— iCAP < 'PRWG >l
e oD ——>He—— toas—> letopa|
J— A X - b
Fa N /
K 7
e tRAD
IRAH—> - I(—tw -
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*“""“—A‘HWD <-—*—-—-I | tcPwo—>
tAcs |<— fewL—>» |«
— \
=/, \
L—
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~—tCWD —
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>
3 »i— tAA : 3
— tOEA
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e tRAC ] 10ED e—tacP > t0£D <—tACP ™ loep
tcAc—'-L—> toAC —{se—>] <—>’ teac >
" I toez 3] 1067 = | toEz
v
toz . B
VO1 - ¥O481
torLz—>
DNt
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Timing Waveforms (cont)

Bylte Fast-Page Read-Modify-Write Cycle

< tRasp > g
I am—— (e Y
— L
RAS N \_
N 7
<— CRP I tpe > «< tRsH |
(&—— IRCD 1% tCAS— > [ 1iop>| [ €——1ICAS— (€ IcPp™ [«——IlCAS— ‘l ICHP;
e X 4 p' 4 \ 4
UCAS \ //-
N} YN 4 ]
MRH
<— {CRP | :
& tRAD - i«—'cm
tRAH —» —> l(—!c;m —» I(—-IGAH e | I tRAL ta
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- L
Address Row Col1 Col 2 Coln
K
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Note:
[1] Nonactive CAS = V).
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Timing Waveforms (cont)
Hidden-Rlefresh Cycle (Word Read Cycle)

> the >
RAS < tRp > tRP >
— — .
s \ 7N z[ N
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Timing Waveforms (cont) : o ‘
Hidden-Refresh Cycle (Word Write Cycle)

!
N
tcap ———tRCD——> < touR le——— LCRP————>
—_ ’ 3 ‘ 4 ¥
UCAs \\
K
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NG

Timing Waveforms (cont)

Hidden-Refresh Cycle (Byte Write Cycle)

< >l the >
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Timing Waveforms (cont)

ETes ‘tmpk; " Jzi;:mp——t\——
- @
i - N4
o ////)J;‘_ m—if(/////////////////////////////////////////W“

CAS Before RAS Refresh Cycle
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y
. \__

tcsh

[

e—————ICHR
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LTI

iow before RAS transitions low, the
on-chip CBR refrash circult Is enabled

e

(1) Helther UGAS or LGAS Input Is hold

ERD-74768
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Timing Waveforms (cont)
CBR Self-Refresh Cycle
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