N E C ELECTRONICS INC L1E D W b427525 0033837 053 EMEANECE

Nb‘c pPD424260A/L, 42S4260A/L
- 262,144 x 16-Bit
NEC Electronics Inc. - Dynamic CMOS RAM

T96-23-17

Description O Low power dissipation
The (iPD424260A/L.and LPD42S4260A/L are fast.page o gﬁi,:;fZLZSRS;;eg,szhgéﬂerato,
dynamic RAMs organized as 262,144 words by 16 bits TTL-compatible inputs and outputs
and designed to operate from a single power supply: O Nonlatched, three-state outputs
Optional features are power supply voltage (+5 V or  © LOW input capacitance
+3.3 V) and a new refresh mode called “self-refresh,” ~ © Multiplexed row and column addresses
0 512 refresh cycles every 8 ms
uPD Options O 40-pin $0J, 40-pin ZIP, and 44/40-pin TSOP plastlc
424260A +5V packaging
4242601 +3.3V
4254260A +5V; self-refresh mode Pin Configurations

42842601 +3.3 V; self-refresh mode

Advanced polycide technology using stacked capaci- 40-Pin Plastic $0J

tors minimizes silicon area and provides high storage PD424260A/L, 4254260
cgll capacny, high perfo_rmance, and high rehabillty._A vee 7 a0 H eno
single-transistor dynamic storage cell and CMOS cir- vor g2 - 30 1 V01g
cuitry throughout ensure minimum power dissipation, vos [ 8 3810 vor5
while an on-chip circuit internally generates the voz [ 4 373 V014
negative-voltage substrate bias—automatically and Vo4 [ 8 36 [3 1013
transparently. Vec g e 35 11 GND
vos .7 -3 vos2

The three-state |/O pins are controlled by UCAS and vog O] & 833 vo1q
LCAS independent of RAS. After a valid read or read- voy e 321 voq0
modify-write cycle, upper or lower byte data is held on vog O 10 3101 vog
the outputs by maintaining UCAS or LCAS low. Data NC O 11 LI NC

outputs return to high impedance when either UCAS or #é E :: 2 g %
LCAS goes high. Fast-page read and write cycles can 5. 1 Z - 8
be executed by cycling UCAS or LCAS. Nc‘E 15 261 Ag
Refreshing may be accomplished by a CAS before RAS Ao 2 A7
refresh cycle (CBR) that internally generates the re- s R 2411 Ag
fresh address. RAS-only refresh cycles will also refresh :; E :: : 3 22
all memory iocations. vee O 20 215 aNo
The self-refresh mode is entered by holding RAS low for : savLasEn
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-vol)
Self-refresh option (slow internal automatic refresh)
Fast-page option

Byte read/write control with UCAS and LCAS

o0goao
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Pin Configurations (cont)

40-Pin Plastic ZIP 44/40-Pin Plastic TSOP (Reverse Pinouts)
pPDA24260A/L, 4254260A/L. nPDA24260A/L, 4254260A/L
Vog ] GND 1 o oM Ovee
Y044 vo1g O] 2 43 1 Vo4
GND Vo503 42010,
Vo g4 41 vog
voy3 05 40 [ vo,
anp O 6 39 [1vee
Vo207 381 VOg
voq1 L8 373 vOg
voqg 9 s vo,
¥0g O 10 351 vog
~TKF
NC O 13 32[INC
Lcas ] 14 31 [INC
Ucas O 18 20 [0 WE
OE[] 18 29D RAS
AgLCl1? 28 INC
Ay 18 273 Ag
AgC 19 260 A4
L4 A5 020 250 A
AgO 21 o 240 A3
44/40-Pin Plastic TSOP (Normal Pinouts) ano O 22 BHVee
{PDA24260AIL, 4284260A1L e e raares oot o dentifior
vecO1o ~ aapeno N N8548
voq ]2 430 vO4g
Vo3 42[1 V045 Pi ]
in ldentification
Vo34 41 Vo44 ca
vo,Os 403 ¥O4g Name Function
vec O 6 39 1 GND Ag - Ag Address inputs
vogL}7 38 [ V042
vog s 371 voyy /04 - YO4g Data inputs and outputs
vo;0s 36 [ v0q9 LCAS, UCAsS Column address strobes
vog 10 3P vog OF Output enable
-NF RAS Row address strobe
ne O 13 a2 NG WE Write enable
NoQa 81 {1 LCAS GND Ground
WweQ]s 30 3 UCAS
amas1e 200 OE Vee +5-volt or +3.3-volt power supply
Ne O 17 281 Ag NC No connection
AgH] 18 27 A7
A9 26 Ag
Az 20 251 A5
Az 21 2417 A4
vecH 22 o 23] GND
Sufftx -7JF In the package identiflel
denctes normal pinout sequence.
S3YL-8647A

N
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Ordering Information, pPD424260A (+ 5-volt power)

HAS Access Fast-Page Cycle CAS Access
Part Number Time (max) Time (max) Time (max) Package
HPD424260ALE-60 60 ns 40 ns 20 ns 40-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
HPD424260AV-60 60 ns 40 ns 20 ns 40-pin plastic ZIP
V-70 70 ns 45 ns
v-80 80 ns S0 ns
UPD424260AG5-60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G570 70 ns 45 ns {normal pinouts)
G5-80 80 ns S0 ns
HPD424260AG5M-60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
GSM-70 70 ns 45 ns (reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, pPD424260L (+ 3.3-volt power)

RAS Access Fast-Page Cycle CAS Access

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

HPD424260LLE-AS0 60 ns 40 ns 20 ns 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-AB0 80 ns 50 ns

pPD424260LV-AB0 60 ns 40 ns 20 ns 40-pin plastic ZiP
V-A70 70 ns 45 ns '
V-A80 80 ns 50 ns

pPD424260LGS-A60 80 ns 40 ns 20 ns 44/40 -pin plastic TSOP
G5-A70 70 ns 4518 (normal pinouts)
G5-A80 80 ns 50 ns

4PD424260LGEM-AB0 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5M-A70 70 ns 45 ns {reverse pinouts)
G5M-A80 80 ns 50 ns
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uPD424260A/L, 42S4260A/L N b G
Ordering Information, uPD42S4260A (+ 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

pPD42S4260ALE-60 60 ns 40 ns 20 ns 300 pA 40-pin plastic SOJ -
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns

4PD4254260AV-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

1PD4234260AGS5-60 60 ns 40 ns 20 ns 300 pA 44/40-pin plastic
GS5-70 70 ns 45 ns Inscfr):!al plnouts)
G5-80 80 ns 50 ns

HPD4284260AG5M-60 60 ns 40 ns . 20 ns 300 A 44/40-pin plastic
GSM-70 70 ns 45 ns .('zeeprse”pinouts)
G5M-80 80 ns 50 ns

Ordering Information, xPD42S4260L (+ 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
HPD42S4260LLE-AG0 60 ns 40 ns 20 ns 100 pA 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns
UPD4284260LV-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
HPD4254260LG5-A60 60 ns 40 ns 20 ns 100 yA 44/40-pin plastic
G5-A70 70 ns 45 ns TSOP
(normal pinouts)
G5-A80 80 ns 50 ns
HPDA254260L G5EM-AE0 60 ns s 40 ns 20 ns 100 uA 44/40-pin plastic
G8M-A70 70 ns 45 ns TSOP s
(reverse pinouts)
G5M-A80 80 ns 50 ns :
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NI HPD424260A/L, 4254260A/L
Block Diagram
RAS—™>1  Ras ook > CAS Clock
Generator G i T .
WE Clock
LCaS | 2, ’—-) Generator
—r— — —
ucas CAS Before RAS WE > T
intamal Rafresh N gnerato )
J— r
Clock OF —> Data-in
['— Buffer
i < ['{e]]
f Data VO Bus -
Counter - L Vo1e
Data-out
Column Decoder Buter
Sense Amplifier T
Ag—>»
Af o
Az o
A3 .
Ag Momory Array
As 3
As .
A7
Ag—>]
MAYLA6400
Truth Table
Function RAS CAS UCAS WE OF /O, - 1/Og 1/0g - 1/O4g
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' care.
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Absolute Maximum Ratings Capacitance
Ta = 25°C; f= 1 MHz

Yoltage on any pin relative to GND

424260A, 4254260A -10t0 +7.0V Parameter Symbol Max Unit  Pins Under Test
4242601., 4254260L “05to +46V Input capacitance  Cyy- 5 pF Addresses
Operating temperature, Topp 0to +70°C Co 7 oF @, UCAS, WE,
Storage temperature, Tgrg -55to +125°C OE, RAS
Short-circuit output current, log Input/output Co 7 pF /04 - /018
424260A, 42S4260A 50 mA capacitance
4242601, 42542601 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

424260A, 4254260A 424260L, 42S4260L
Parameter Symboel Min Typ Max Min Typ Max Unit
Input voltage, high ViH 24 Vee + 1.0 2.0 Vcé +0.3 v
Input voltage, low ViL -1.0 0.8 -0.5 0.8 v
Supply voltage Veco 4.5 5.0 55 3.0 3.3 3.6 \
Ambient temperature Ta 0 +70 0 +70 °C

Self-Refresh Current
Ta = 0to +70°C; Voo = +5V £10% (4284260A) or +3.3 V +0.3 V (4254260L)

Symbol 42S4260A 4254260L Conditions

lcc7 300 A max 100 uA max /O pins: Vi 2 Ve —0.2V; VL < 0.2V or open,
Other input plns: Vyy = Vg =02V, V)L = 02V
or open. thag = 100 us

DC Characteristics; uPD424260A, 42S4260A
Ta = 0to +70°C; Voo = +5.0V *10%

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcaa 20 mA RAS = CAS 2 Viy (min); lo = OmA
300 A RAS = CAS = Vgg-02V;lg = 0mA
Input leakage current i -~10 10 HA ViN = OV to Vg, all other pins not under test = OV
Output leakage current low) -10 10 HA Doyt disabled; Vot = 0V toVge
Output voltage, low VoL 0.4 v loL = 42mA
Output voltage, high VoH 24 v lo = ~5mA
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DC Characteristics; uPD424260L., 42S4260L

Ta = 0t0 +70°C; Ve = +33V 203V

Parameter Symbol Min Typ Max Unit Test Conditlons
Standby current leca 500 HA RAS = CAS = Vi (min); lo = OmA

100 pA RAS = CAS = Vg -02V,lp= OmA
Input leakage current iy -5 5 HA Vin = OV to V¢ all other pins not under test = 0V
Output leakage current lowy -5 5 HA Doyt disabled; Voyt = 0V toVee
Output voltags, low VoL 0.4 v loL =20 mA
Output voltags, high Vou 2.4 Vv loy = -2.0mA
AC Characteristics
Ta = 0to +70°C
pPD424260A, 4284260A: Voo = +5.0V £10%
HPD424260L, 4254260L: Voo = +3.3V x03V

-60 -70 -80

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current, lcey (+5) 140 130 120 mA RAS, CAS cydling; tge =
average loct (+3.3) 130 120 110 tre min (Note 5)
Operating current, lcca (+5) 140 130 120 mA RAS cycling; CAS = Viy
RAS-only refresh min; tge = tre Min
cycle, average leca (+3.3) 130 120 110 {Note 5)
Operating current, lccs (+5) 90 80 70 mA-  RAS = Vy; CAS oyeling;
fast-page cycle, tpc = tpc min
average lcca (+3.3) 0 Y 70 (Note 5)
Operating current, lcos (+5) 140 130 120 mA RAS cycling; CAS < V)
CAS before RAS max; tge = tpe min
refresh cycle, locs (+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)
CAS precharge
(rising edge)
Column address tase 0 0 0 ns
setup time
Row address setup tash 0 0 1] ns
time
Column address to tawD 50 55 70 ns (Note 14)
WE delay time
Access time from teac 20 20 20 ns (Notes 3, 4,7, 8)
CAS (falling edge)
Golumn address tcAH 15 15 15 ns
hold time
CAS puise 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 4254260A/L only
(CBR self-refresh
mode)
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AC Characteristics (cont)

-60 =70 -80
Parameter Symboi Min Max Min = Max Min Max Unit Test Conditions
CTAS to output in teLz 0 o 0 o 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 torp 10 10 10 ns (Note 10)
precharge time ‘
CAS hold time tosH - 60 70 80 B ns »
CAS setup time for tcsr 5 5 5 ns (Note 15)
CAS before RAS .
refresh cycle
CAS to WE delay towp 40 40 50 ns (Noto 14)
Write command _ towl 15 15 15 ns
referenced to CAS: :
lead time )
Data-in hold time toH 15 15 15 ns (Notes 13, 16)
Data-in setup time tps 0 o 0 ns (Notes 13, 16)
Masked write hold tMRH o 0 0 ns
time referenced to .
RAS
A_ccsss time from toea 20 20 20 ns (Notes 3, 4, 7, 8)
OE data delay time toED 15 15 15 ns
OE command hold toEH 0 0 ] ns
time
OE to RAS inactive togs o o 4} ns
setup time
Output turnoff toez 0 15 o] 15 o] 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 torz o 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- tprwC 85 90 100 ns {Note 6)

modify-write cycle
time with exended
data output
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AC Characteristics (cont)

-60 -70 -80
Parameter : Symbol Min Max . Min Max Min . Max Unit - Test Conditions
Access time from trac 60 70 80 ns (Notes 3, 4,7, 8)
RAS
RAS to column trAD 18 30 18 35 16 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 pulsewidth ~ tpas 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 ) B
RAS pulse width thass 100 100 100 . us For 4284260A/L
(CBR self-refresh
mode) :
Random read or the 120 130 150 ns {Note €)
writé cycle time -
RAS to CAS delay . . thep 2 . 4 20 50 20 60 ns {Note 8)
time . )
Read command tacH 0 0 .0 ns (Note 11)
hoid time ' ) :
réferenced to CAS
Read corimand tRcs ] o - 0 ne
setup time
Refresh period ther ‘8 8 8 ms Addresses Ag - Ag
RAS hold time tRHCP 35 40 45 ns
referenced to CAS
precharge
RAS precharge tap 50 50 ' 60 g ns
time
RAS precharge tapc [¢] 0 0 ' “ns
CAS hold time
RAS precharge trps 120 130 150 ns For 4284260A/L
time (CBR self-
refresh mode)
Read command tARH 4] 4] 0 ns (Note 11)
hold time
referenced to RAS
RAS hold time tRsH 20 20 25 ns
Read-modify-write thwe 165 178 200 ns {Note 6)
cycle time
RAS to WE delay trwD 80 90 105 ns (Note 14)
Write command tRwWL 20 20 20 ns
referenced to RAS
lead time
Rise and fall times tr 3 50 3 50 3 50 ns {Note 4)
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AC Characteristics (cont)

-60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Write command tweH 15 i5 15 ns (Note 12)
hold time
Write command twes 0 0 0 ns (Note 14)
setup time
Write command twe 15 15 15 ns (Note 12)
pulse width
Notes:

(1) Altvoltages are referenced to GND.

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

@
@

=z

Ac measurements assume t = 5 ns,

-

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

(5

=

lcet leea lcca, and lggs 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 level during RAS-only refresh cycles.
Igc4 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 = Oto +70°C) is assured.

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

ftpep < tgop (Max) and thap s thap (max), access time is
defined by tgac (max). If tacp 2 tpep (Mmax), access time is
defined by tcac (Mmax); if tgap = tgap (Max) access time is
defined by taa (max).

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

(8)

2

©

=

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

10

(11) Either trry or tpch Must be satisfied for a read cycle,

(12) Parameter twp is applicable for a delayed write cycle such as a
read-write/read-modify-write cycle. For early write cycles, both
twes and tyey must be met.

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

(14) twes. trRwp: tcwp: topwp and tawp are restrictive operating
parameters in read-write/read-modify-write cycles only. if tycg

2 twcs (min), the cycle is an early write cycle and the data I/O
pins will remain open-circuit throughout the entire cycle. if towp
= towp (Min), tawp = thwp (Min), and tawp = tawp (min), then
the cycle is a read-write cycle and the data I/O pins will contain
data read from the selected cells. if neither of the above
conditions is met, the condition of the data I/O pins (at access
time and until CAS returns to Vy} is indeterminate.

(15) Holding LCAS or UCAS low prior to RAS going negative will
Initiate a CAS before RAS refresh cycle (togg and toyg must be
satisfied).

(16) The first WE falling edge is used as a reference for the setup and
hold requirements of tagc, tcaH, tps, and tpy (early write cycle).

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

Word Read Cycle
t >
< tRas = ——t pp——>
Y 1\
RAS S( JZ N
< tesH |
o tRCD tRSH ’l tCRP
tCRP [ < CAS
= __A R -y
tcsH
< tRCD I tRSH
tCRP :—ﬂ tcAs teap
=/ N L/

tASR —tRAH eE—tASC— (_tw)‘HAL
Address - Fow m‘ Column
'(—tncs—> <—mnlu—:
= [T NN
‘ —
i e tCAC | R tOFF
104 101g High Impedance L@g‘ PSR S—

8IYL-74678

11
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Timing Waveforms (cont)

Byte Read Cycle

tRC
tras > JE——tAP—>

< tRCD tRSH ’ tcap

tcRp '<+ : tcas
S ' ¥ o
ucas \t 7/ /

toRP I(-) : <~ tMRH

tRCH

= LG ]\

tAA 3

tOEA—>™
OE \ /
VO1-V0g High Impedance !
tcac | |<—> tOFF
tRAC l€<—tOEZ —>
High impedance . I 4 y
V0g- VO1g 9 §@§ DataOuput  p—
toLz
le—————tg1z —>
Note:

[1] Nonactive CAS = Vi,
B83YL-74688
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Timing Waveforms (cont)

Word Early-Write Cycle
< tRe i
tRas > ﬁtnp-—)
—_ y
RAS N\
N( 7
tesH ,i
tRCD— tRSH
tCAP [€>| < tcas - fe—tCAP—>{
y y
ucAs \ /
/ | ]\ /
| tesH >
l€«———tReD - tRSH
tCRP [€> € tCAS > [<—tCRP—>|
J— 4 Y 4
=/ \ /
N /
€ tAAD —>> tRAL:
tASR <> —>|tcan o
e 0K
: : towL- ‘!
€ tRWL
-ty E—tWCH
€t yyp ————>

= 71N | A

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

BIVL-76678
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Timing Waveforms (cont)

Byte Early-Write Cycle
trc
€ tRAS > [€—tRP—>]
—_— 4 \
RAS N ,Z N
a3 tCSH ’i
tRCD < tRsH > tcAp

tcap !<-> | €———————1CAg— >

l‘_’ tMAH

twes e > le—tWCH—>]

¥Og-VO18

Notes:
[1] Nonactive CAS =V,
[2] OF =dont care.

#3YL-24008

14
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Timing Waveforms (cont)

Word Late-Write Cycle
tRC
. < tRAS tRp—>
RAS N
S( 7 i
- tcsH :i
tRcD > tRSH
tcrp le——————toas——————> tchp
P 4
UCAS \ / /
X ,
tCcsH
I
< tRCD tRSH >
_ teRp tcas > < »! tCRP
LCAS
: l«————tRAD
tASR )

l€—tRAH
s KRN "o KKK

XX

>

< towe: >
tRWL:
[— tyyp —>|

S S
ST LT

(<——10ED tDg—>| [€———tDH——>
o T —

SVl
-

15
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Timing Waveforms (cont)

Byte Late-Write Cycle
tro >
tpas € tpp—>
I— .y
S \ 7 \
tosH >
tRCD < tRSH > < > {CRP
tcRp teas
. . v r
UCAS
oS \ Y .
tcRP l<—> tMRH
e Y
o/ N
tRAD tRAL: : ; .
tasr tRAH tasc <—->| l(—tcm-———)‘
Address Fow m Column

towl: >

" 7/////////////////////////////ﬁf%r R Y/
= 7//////////////////]‘ | | Nl

'V 0000000000000

l«oe&[«nsal et

o e D

fiote:
[1] Nonactive CAS = Vi,

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

BIVL-74618
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Timing Waveforms (cont)

Word Read-Modify-Write Cycle

tAWC

. S - P_,\—
icnp'<—> < toas > L tcRP
s f ]\\‘ '
l«————1RCD |’ hl tRSH
) N
s o S S,
%= [T N i
S, e
S| -
¢ Xowk,

17
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Timing Waveforms (cont)

Byte Read-Modify-Write Cycle
tRweC >
tRAS >| [&—tpp
E—— .\
mAs \t ,Z \
tesH ‘i
tRCD -« tRsH
tcrP I(—) 3 tCAS: > < tchp

tCRP I<—> |<—> tMRH
— Y
LCAS 2{ N
[e—tRAD —>|
tASC
tASR |<-> > tRAH [€—>| - |etcaH ]

Ll S S —
corose W Row 75@( S L
1 tAwD > “"tGWL—>l

el e e
ﬁ 7//////////////'5‘ | W

= TS

vo1-voa{

[1] Nonactivo CAS =V
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Timing Waveforms (cont)

Word Fast-Page Read Cycle
tRasP >
b tRP,
[ IRHCP —— ] |
I "
S N 4 N
'r PG l«—tRSH—>
tCRP «— tRCD—>}e-tcAS tcp —» |e—toas —»| le—tcp —»| |<—teas |<—>th
o y Y , "
[e—tpg ———— [€— tASH —>
tCRP}< <——tncn—|-><—tcas—> te—tCp —» [€—1CAS l€—1tCP —>»| j«—1CAS le—>|tcRP
]\ | /
tRAL
tasc > | tcan
4 X
Column N
XK A
tacs
> tRCH

I(—ltM—>

tACP

€—tOES —>
- LOEA >

N T

l<— YOFF < tCAC —

&Y
™oz > | retoiz |<—>loez

N
[ 1

q

¥
T
i

tclz > -
VO1-VO1g .

tRAC > > j€toz

B3IVL-74688
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Timing Waveforms (cont)

Byte Fast-Page Read Cycle
€ tRASP .
|€—————tRHCP ————> ‘HP'
- =
AAS N | T . A N
i‘ - tpo > i e— tRSH —>1
' " toapje—>] l€—tRoD——>tetoas > [«—top —>| l«—tcas —»{ [e—tcp —>] |- teas — |<—>th
——— ’ \ N R ¥ - A ’ . R
| N N i i
toRP ' S > tMRH

w | - Y

tASR tasc—»| e > >

! - v 4 .. -
N e ' - tncs[ | I ’
: tres ' tRGH |<7 ‘ tRGH —> |<- tRoH

§
-
S
S

€ tACP ———> < tacp
[&«——1AA > - ' . <— LOES —> ‘
toEA toea | ° ™ ke tOEA > > tRAH
V01~ 408 ] ;
’ “’l le— LOFF
T -
VOg- VO1g — { oo

{1] Nonactive GAS = Vi, e
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Timing Waveforms (cont)
Word Fast-Page Early-Write Cycle

-« AP
< tRASP >
‘ ) —
RAS St 72 N
i tpg » [€— tRSH —>
+ tCRP [€— tRCD —><- 1CAS —> top —> <—10AS le—1top —>| [€—tCAS —> toRpP
y 3 4 \
UCAS \\ K .
___/ X . 7 X S | X 2
tpc > le— tRSH —
tcRP jc— tRCD—e IoAG > tep —>»| [€—1tCAS —> [«—ICP —>| [«—1CAS —> ﬁtcm’
—— 3 \ 4 p|
_/ \_L—i Sr 7Z SL
+“ﬂ>|
[ME———ICSH——>
tRAH > tRAL —— ™
I(_ tcaH tasc || toan ) RAL 1
tasR tlAsc-> -« |e—> <> - tASC re— - tCAH
s i \
Addrass Row Column 1 J
K

[
H
|
twes > < twes >
[t CH —> h:—t

Data Input

{1} OF = don't care.
B3YL-74688
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Timing Waveforms (cont)

Byte Fast-Page Early-Write Cycle

tRP

tRASP

Y

i tpg > [€— tRSH —>

tcrP [«— tRCD—> 1« tCAS —> tep —> «—toas —> tep —> je—teas —>] tcrp
— 3
ucas \ N N
K 7 3 7 x .

tCRP : I<—>1 tMRH

e“ﬂﬂ
tRAH—A <
tASC -

tcan tasc tcaH |
> <> > 1ASGe—>{ e—> tcan

tasm

4 X 4 \ 4 A 4 h
Address Row @ Column 1 m Column 2 W Columnn xff/fffffx
7 . 7 N nr

i tcwn.—>| ~<Ltcm_—>| %—mwr—»l

o

twes > e —— tRWL——>
twes > < twes —» <|—
[€&—tWCH [e—tywCH —>| e-tWCH >
[e—— twp—>» fee—— tyyp—» [e——tyyp—>1

v04-¥0g

:

tgs<—>| <«—>»{tpH DS |«

4 p |
oo oo JORERN_ oo
e A
Notes:
[1] Nonactive CAS = V.

[2] OE = don't care.
savL7Ase
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Timing Waveforms (cont)

Word Fast-Page Late-Write Cycle

Y

€

tesH

tRASP

A

Address

=TT

tOED

o
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Timing Waveforms (cont)

Byte Fast-Page Late-Write Cycle

€ trasSP >
tRP
< tcsH
T
AAS
X 7
l€— tcap tpc > [e———tRgH——>
t
[€—tRCD— > 1CAS— > [P [——tCAS—> [€icP» €«——tcAS—>| mtl
X ’ s
Gasu)j % N : / N y
S ~ 7
MRH

—>| €— tcRp : —>

tRAH > tRAL >
tASR—>| [€——tasC -
s KX s KK co | R AR KGR ' REEELEBEEE
(—)I—— tRcs ﬂ—)i— tacs towL—>
tRes —-)l e tewL—> e towl—>] e < tRWL

¥01-/0g

VOpV01g

BIRD-74718
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Timing Waveforms (cont)
B_yte Fast-Page Read/Write Cycle

tRasp > tRP
e tosH > - tRHCP >
AAS
N 7
]
i‘ tPRWG le————thgy——> ‘
'cnp|<->f<-—tnco—><——-—tcas~——> | «——tcag —> T >|tcRp
o N | 7 T
\ A 7 )F( = / i
< ipc < e ipg -
tcp )
tcap le— top —> teAs > [« tMRH—T '4_
— X Z( | * y%
Lcas . . .
RAD ; <| ‘L
tRAH > | [ toan . tcam > |toan
tASR - <—IlAsc ASC’ I(I_‘tAsc.
|
Column f u
Address Row 1 Column 2 0
[ T
iAo —> - <I—twcs
tncsh—)i towL—> towL —>

R SIN—
<—tha->] we L wp—] l>thcs
| | I I

|<—?wcn—> I«-tm-»
- .
VOH |<:— ’ ‘ tOEA
e o | |1 |
XX Come ,
L—'mc Il » l || I"",ACIL:—*_ o l(;»l_)eton:
tcAc toT)l ‘ 'mcl(_> toez
VoH _ s A g
Yo oz | DOUT1|. LI,,Ds‘ l
m; ta.z—>| & tOH ‘oz _>| .
s o —7TITITD —
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Timing Waveforms (cont)
Word Fast-Page Read-Modify-Write Cycle

€ - tRASP
tAp
- tosH > F
[ —
RAS S( ] \_
<— tCRP i‘ tpAWC 1RSH ,
l€— tRCD ~——»|€-———tcas——>»| € iop>] le—tcas——>| [€icP>| [€—tcas—>| |« CRE,
p — ' A
wosJF N 7N 7N //
4>l [<— tcRP < tPRWC {ASH
tcrp
’(—tncr, ik tCAS— > 1€ iCP>»| [«——1tCAS— > [« ICP>| [«——1lCAS—> € >
p .\ yr— 4
LCAS./F \\.s_—zz S<—72 &<—zy
tRAD > '<—'CAH
tRAM = == teaH -3 tCAH <« tRAL. >
tASR—>] T ‘I !(-IASC r_tASC e J‘-I—lAsc
T A
Addroes &3: Fow a1 Col2 ool R BSERRREBERREE
|| tAWD | !l tcPWD——>] I topwp——> I tRWL
tRes -)I l(— tCWL—>»] [« l towL>{ [« towL—> l(—

Wike-per-bit |
function : g
not shown I | *ROS [

Rl

Vo1 - V018
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Timing Waveforms (cont)

Byle Fast-Page Read-Modify-Write Cycle

trasp
\ tesH -
RAS
N bl
e ) P - ) {RSH tcAp
[«—1tRCD tcas—> [etop>] le——tcas—>| [€tcPp»| [«——tcas—> >|
X —\ l— / "
ucas \\_ / N / N /
MAH
[<— tcAp —>
- U
> '<—tGAH
< | | tRaL————>
<——| tasc
Coln
A‘CPWD—') <l——>l—-t|:|w|_
towiL—> l<—
A 38
7( i twp
€E—teWD—>| [ towD—> [€—>| | towp —>
t > l€——tAWD ——> < tawp—>
Write-per-bit AWD ‘ AWD AWD
function t <> trcs
not shown ’I| RCS {
< >1— tAA t— tAA 1€ taa
N <> tOEA — tOEA <>— tOEA
o \ \ N7
.. K__7
VOH- Hign lmpod
voy- | YO [ n__ 1l
V0g | ViH-
Vi~
e ol
tcac
VoH-
VoL~
YOg- toLz x| —~tpg toz
T tcu—»!
ViH-
ViL-
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Timing Waveforms (cont)
Hidden Refresh Cycle (Word Read Cycle)

. € —tre > tRC >
tRAS l— tRP —>| tRp ->|
’ l€¢————tAg——————>] - tRAS I
RAS
. o St 7Z S( n \__
. |l tRSH > .
" topp—fe>| e——tacp—> ——1CHR e——teRP—>
— s Y '
« UCAS / \\
> - ( v B
: <€ tRSH >
’ torp—<>| |« 'ACD > [€——tCHR——>] [€——tCRP—>]
. Z‘
- 2
tcaH

o W@///////////// YT

w= I /////: | - N

le——t0eA—>

SR

/7//{{////////////////

‘ [e—tCLZ > | LOEZ
- . .

-
Bl

|W. ‘ ) - y, o muomn JE_ —eer
Output - -Hghimpedance ' ‘@gc 7
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Timing Waveforms (cont)

Hidden-Refresh Cycle (Word Write Cycle)

o N ) ’ ,?L ;___ W—JJ‘;_\—
— N —j?
{__con W///////////////////////////X

> —— tWOH—>1

twp———>

" //////////////)x T,
“"“”////////////////X o —;K////////////////////////////Z{,,.
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Timing Waveforms (cont)

Hidden-Refresh Cycle (Byte Write Cycle)

< tre > >
| € tRAS tRp > tRP >
nl tan tRAS {
— \
RAS
N s \

[Vea)

tASR—>| [«—tRAD—>

v R % Sl

[e—— tWCH—>
twp——>

WE///////////////%: T
wwsos /1L LTTTLTTTTTT LT T T LT LT

;F DE—
woyion JTTTTTTTTTTTTTIN ouaron 4;7///////////////////////////4/5m
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Timing Waveforms (cont)

=_/ w' -
. - L tsn_| | tnan ‘ JW
e ////>£q"°"e;%///////////////////////////////////////////)(/_/{4n_

> ptnp-—————)

T
s LT TLTTLTLLLLLLLLLLE LT T T LT LD

{1) W etther UGAS or LGAS Input is held
low before RAS fransitions low, the
on-chip CBR refrash dircult Is enabled

S3RD-74768

31




N E C ELECTRONICS INC

GLE D ER Lu27525 00338L8 727 EMENECE

HPDA424260A/L, 42S4260A/L

NEC

Timing Waveforms (cont)

CBR Self-Refresh Cycle
< tRASS > tRPS:

s 2 \
ws ] 7

[€—— tRpC —> :

le—topN—> {CSR >} tCHS
. s \ ’ )
tOFF '

HZ

L

8
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