N E C ELECTRONICS INC L1E D B bLu27525 0033785 925 EENECE

N bu uPD424170A/L, 42S4170A/L
262,144 x 16-Bit
NEC Electronics Inc. Dynamic CMOS RAM

T-HF-23-\7

Description D Byte write control with UWE and LWE
O Low power dissipation
The uPD424170A/L and uPD42S4170A/L are fast-page mgefore F;—-Aélﬁeflreshing
dynamic RAMs organized as 262,144 words by 16 bits On-chip substrate bias generator
and designed to operate from a single power supply. 0 TTL-compatible inputs and outputs
Optional features are power supply voltage (+5 V or = Nonlatched, three-state outputs
+3.3 V) and a new refresh mode called “self-refresh” = LOW input capacitance
) o Muttiplexed row and column addresses
uPD Options O 1024 refresh cycles every 16 ms
424170A +5V O 40-pin SOJ, 40-pin ZIP, and 44/40-pin TSOP plastic
424170L +33V packaging
4284170A +5 V; self-refresh mode
4284170L +3.3 V; self-refresh mode Pin Configurations

Advanced polycide technology using stacked capaci-

tors minimizes silicon area and provides high storage 40-Pin Plastic 50J

cell capacity, high performance, and high reliability. A APD424170AIL, 4282170
single-transistor dynamic storage cell and CMOS cir- vee 1~ ah1 enp
cuitry throughout ensure minimum power dissipation, Vo1 O 2 [ vore
while an on-chip circuit internally generates the voa O 3 381 1045
negative-voltage substrate bias—automatically and vo3 4 37 |3 voq4
transparently. Vo5 O 5 38 1 V013
. . Vec Os ss 1 eND
Ward writing (1/O4 - 1/01g), upper byte writing (1/Og - vos O} 7 [0 12
1/O4¢), and lower byte writing (I/O4 - I/Og) are all possi- vog e 3 vorq
ble using UWE and LWE. If UWE or LWE goes low during voz O 9 321 o190
an early write cycle, all data outputs remain in high vog [ 10 311 vop
impedance. Either going low causes a byte write cycle, NeQn %0 [ Ne
while bringing both low at the same time results in a LWE O} 12 NG
word write cycle. UWE and LWE cannot be staggered Lfn_":; E 8 2 g CAS
within the same write cycle. Ag O :; : - :’i
Refreshing may be accomplished by a CAS before RAS Ao 18 s A7
refresh cycle (CBR) that internally generates the re- A1 Q47 24 Ag
fresh address. RAS-only refresh cycles will also refresh :: E :: : 3 :i
all memory locations. L vee 20 21 1 anp '
The self-refresh mode is entered by holding RAS low for EYLBE0M

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

Features

O 262,144 by 16-bit organization
O Single power supply (+5-volt or +3.3-volt)
O Self-refresh option (slow internal automatic refresh)
O Fast-page option
)

60158-1
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uPDA424170A/L, 42S4170A/L N E C

Pin Configurations (cont)

40-Pin Plastic ZIP 44/40-Pin Plastic TSOF (Reverse Pinouts )
HPDA24170AVL, 4254170A/L uPDA2AT70AIL, 4254170AL
. anp O o °«fvee
2 Vo1 v0yg O 2 431 V04
4 zgﬂ vous [ a a2 vo,
: vo:: vorq O 4 41 Aoy
10 GND Y043 6 a0 vo,
12 VOq GND O 6 ssldvee
14 VO3 voa 7 381 vog
16 Vco voq1 08 370 vog
18 1Og oo L]0 36 [ vo,
20 __VEB_ 0g g1 s VOg
2 We
24 RAS ~7KF
28 Ao NCc 19 a2fIne
: v N O 14 31 [1iWE
2 AL s s %0 {1 OWE
2 Ag OEO 18 291 RAS
26 Ag aAg 17 281 Ag
@8 CAS Az 18 270 Ag
2lao NC Ag] 19 26[1Aq
aVL-606A Ag 020 25[1Ap
A0 21 240 Ag
awz O  afive
44/40-Pin Plastic TSOP (Normal Pinouts) Sutix—7KE Inthe &umgel —
denot pinout secx
#PDA24170A/L, 4284170A1L . smom
vec1o ~ apieno
vo102 431 vo4g Pin Identification
voz s 421 ¥045 Name Function
rogC]4 41 11 V044
voss 401 1045 Ag - Ag Address Inputs
vec e 89 [ GND CAS Column address strobe
vog L} 7 38 [ Voq2 N
vog O s 370 voyg E1 1/04g Data inputs and outputs
vo;0e 38 11 ¥049 OE Output enable
vog 10 35 [ vog RAS Row address strobe
=7JF UWE and LWE Byte write enable
NC L 13 323 NC GND Ground
LWE Q) 14 31 H NC Vi + S-volt or + 3.3-volt power suppl
UWE ] 15 30 [J CAS pad - 2 i
RAS ] 1e 291 OF NC No connection
AgO 17 2800 Ag
AgC] 18 27[J A7
AqOw 261 Ag
Ag20 253 As
Az 21 24P Aq
veed 22 o 23|30 GND
Suffix =7JF In the package identifler
denotes normal pinout sequencae.
B3YL-0600A
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N E G pPD424170A/L., 42S4170A/L

Block Diagram

RAS™>1  RaS Clock TAS Clock
Generator > _
‘_) WE Clock
e > igngrator
ool — i e
CAS Before RAS I ¢
. g_E Clock
Intemal Refresh _— enerator
Clock OF — Datan
|’— Bufter
¢ (o]
Data VO Bus >
Refresh Address > ¥O1g
Counter Column Decoder Data-out
Buffer
Sense Ampiifier T

Af o 5
Az e % E
Az o iﬁﬁg
Ay o g' ‘ g Memory Array
Ag = ?
Ag *
Ay o
Ag *
Ag—>]
BIL-77478
Truth Table
Function RAS LWE UWE TAS OE 1/04 - 1/Og 1/0g - 1/O4g
Standby ViH X X X X High-Z High-Z
Refresh cycle ViL X X ViH X High-Z High-Z
Byte write cycle ViL VL ViH ViL ViH Data input High-Z
ViL VIH ViL Vi Vi High-Z Data input
Word read cycle ViL ViH ViH ViL Vi Data output Data output
Word write cycle ViL ViL ViL ViL Vi Data input Data input
ViL ViL ViL ViH Vi High-Z High-Z
X = don't care.
3
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pPD424170A/L, 42S4170A/L N E C

Ordering information, pPD424170A (+ 5-volt power)

RAS Access Fast-Pa'ge Cycle CAS Access
Part Number Time (max) Time (max) Time (max) Package
HPD424170ALE-60 €0 ns 40 ns 20 ns 40-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns
HPD424170AV-60 €0 ns 40 ns 20 ns 40-pin plastic ZIP
V-70 70 ns 45 ns
V-80 80 ns 50 ns
pPD424170AG5-60 80 ns 40 ns 20 ns 44/40-pin plastic TSOP
G570 70 s 45 ns {normal pinouts)
G5-80 80 ns 50 ns
HPD424170AG5M-60° 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
GEM-70 70 ns 45 ns (reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, uPD424170L (+ 3.3-volt power)

RAS Access Fast-Page Cycle CAS Access

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

uPD424170LLE-A60 60 ns 40 ns 20ns 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

HPD424170LV-A60 €0 ns 40 ns 20 ns 40-pin plastic ZIP
V-A70 70ns 45 ns
V-A80 80 ns 50 ns

uPD424170LGS-A60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5-A70 70 ns 45 ns (normal pinouts)
G5-AB0 80 ns 50 ns

uPD424170LGEM-AB0 60 ns 40 ns 20 ns ~ 44/40-pln plastic TSOP
G5M-A70 70 ns 45ns (reverse pinouts)
G5M-A80 80 ns 50 ns

4
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Ordering Information, usPD42S4170A (+ 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

UPD42S4170ALE-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

pPD4254170AV-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

HPD42S4170AG5-60 60 ns 40 ns 20 ns 300 uA 44/40-pin plastic TSOP
G5-70 70 ns 45 ns {normal pinouts)
G5-80 80 ns 50 ns

UPD4254170AGEM-60 60 ns 40 ns 20 ns 300 pA 44/40-pin plastic TSOP
G5M-70 70 ns 45 e (reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, uPD42S4170L (+ 3.3-volt power; seli-refresh mode)

RAS Access - Fast-Page Cycle CAS Access Self-Refresh

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

UPD42S4170LLE-AB0 60 ns 40 ns 20 ns 100 A 40-pin plastic SOJ
LE-A70 70ns 45 ns ’
LE-AB0 80 ns 50 ns

uPD4284170LV-A60 60 ns 40 ns 20 ns 100 A 40-pin plastic ZIP

. V-A70 70 ns 45 ns '

V-ABO 80 ns 50 ns

HPD42S4170LG5-A60 60 ns 40 ns 20 ns 100 pA 44/40-pin plastic TSOP
G5-A70 70 ns 45 ns (normal pinouts)
Gb5-AB0 80 ns 50 ns

HPD4254170LG5M-AB0 60 ns 40 ns 20 ns 100 A 44/40-plh plastic TSOP
G5M-A70 70ns 45ns (reverse pinouts)

G5M-A80 80 ns ' 50 ns
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NEC

N E C ELECTRONICS INC b1lE

pPD424170A/L, 42S4170A/L

Absolute Maximum Ratings Capacitance
Voltage on any pin relative to GND Th=25Cif= 1MHz
+5-volt devices -1.0to +7.0V Parameter Symbol Max  Unit  Pins Under Test
+33-volt devices 0510 +48V Input capacitance  Cy 5 pF Addresses
Operating temperature, Topp Oto +70°C Co 7 pF E?QW‘E.
Storage temperature, Tgrg -56 to +125°C OE, RAS
Short-circuit output current, log Input/output Co 7 pF /04 - /Oq6
+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 voltage, high Vi 24 Voo + 1.0 20 Vee +03 \
Input voltage, low i -1.0 0.8 -0.5 0.8 v
Supply voltage Vee 4.5 5.0 8.5 3.0 3.3 3.6 \
Ambient temperature Ta 0 +70 0 +70 °C
Seif-Refresh Current
Ta = 0to +70°C; Voo = +5V *10% (42S4170A) or +3.3V *0.3 V (4254170L)
Symbol 4254170A 42541701 Conditions
lec? 300 A max 100 A max IO pins: V)y 2 Vo —0.2V; V)L < 0.2V or open.
Other input pins: Viy = Veg-02V; V) s 0.2V
or open. tgag = 100 s
DC Characteristics; +5-Volt Devices
Ta = 0to +70°C; Voo = +5.0V £10%
Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lece 20 mA RAS = CAS = Vi (min); Iop = OmA
. 300 UA RAS = CAS 2 Vgg-02V;lop = OmA
Input leakage current i -10 10 HA ViN = 0V to V¢ all other pins not under test = 0V
Qutput leakage current loq -10 10 HA Doyt disabled; Voytr = 0Vto Voo
Output voltage, low VoL 0.4 v loL = 42mA
Output voltage, high Vou 2.4 v loH = -5 mA

6
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DC Characteristics; +3.3-Volt Devices
Ta= 010 +70°C; Vg = +3.3V £0.3V

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lecz 500 uh RAS = TAS = Vi (min); lo = OmA
100 HA RAS = CAS = Vgg-02V;lp = OmA
Input leakage current Iy -5 s HA ViNy = 0V to Vg all other pins not under test = 0V
Output leakage current lo -5 5 pA Doyt disabled; Voyr = 0V to Vee
Output voltage, low VoL 0.4 v loL =20 mA
Output voltage, high Vou 2.4 \ loy = -20mA

AC Characteristics
Ta = Oto +70°C; Vgo = +5.0V %10% or +3.3V %03V

-60 : 70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operatling current, legt (+5) 110 100 90 mA RAS, CAS cycling; tgc =
average locs (+3.3) 100 o0 a0 tpe min (Note 5)
Operating current, lees (+5) 110 100 90 mA RAS ¢ycling; CAS = Viy
RAS-only refresh min; tge = tgc min
cycle, average lces (+3.3) 100 €0 8 (Note 5)
Operating current, lees (+5) 90 80 70 mA RAS = V|.; CAS cycling;
fast-page cycle, tpc = tpc min
average lcca (+3.9) 0 80 70 (Note 5)
Operating current, loes (+5) 110 100 90 mA RAS cycling; CAS = V).
CAS before RAS max; tge = tpe Min
refrash cycle, locs (+3.3) 100 90 80 (Note 5)
average
Access time from taa 30 35 40 ns (Notes 3, 4, 7, 8)
column address
Access time from tacp 35 40 a5 ns (Notes 3, 4,7, 8)
CAS precharge
(rising edge)
Column address tase 0 0 0 ns
setup time
Row address setup tASR 0 0 [+] ns
time
Column address to tawd 50 55 70 ns (Note 14)
WE delay time
Access time from tcac 20 20 20 ns (Notes 3, 4,7, 8)
CAS (falling edge)
Column address tcaH 15 15 15 ns
hold time
CAS pulse width tcas 20 10,000 20 10,000 20 10,000 ns
CAS hold time for tour 15 15 15 ns (Note 15)
CAS before RAS
refreshing
CAS hold time toHs -35 ~40 ~50 ns For 4284170A/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 torz 0 0 0 ns (Notes 4, 7)
low-Z
Fast-page CAS tep 10 10 10 ns
precharge time
CAS precharge ‘toPN 10 10 © 10 ns
time
Fast-page CAS tcpwD 55 60 75 ns (Note 14)
precharge to WE
delay time
CAS to HAS toRe 10 10 10 ns {Note 10)
precharge time
CAS hold time - tesH 60 70 80 ns
CAS setup time for tesh 5 5 S ns (Note 15)
CAS before RAS
refresh cycle
CAS to WE delay towd 40 40 50 ns {Note 14)
Write command _ tewL 15 5 15 ns
referenced to CAS
lead time
Data-in hold time toH 15 15 15 ns (Notes 13, 16)
Data-in setup time tos 0 0 0 ns (Notes 13, 16)
Masked write hold tMcH 0 o] 0 ns
time referenced to :
CAS
Masked write tucs 0 [¢] 0 ns
setup time
referenced to CAS
Masked write hold tMRH 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 toen 15 15 185 ns
OE command hold toen 0 0 0 ns
time
OE to RAS inactive toes 0 0 0 ns
setup time
Output turnoff toEz 0 15 [¢] 15 0 15 ns {Note 9)
delay from OE
Output disable tore 0 15 0 15 0 - 20 ns (Note 9)
from CAS high
©E to output in torz 0 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

8
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NEG HPD424170A/L, 42S4170A/L
AC Characteristics (cont)
-60 ~70 -80

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Access time from thac €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 trASS 100 100 100 us For 42S4170A/L
(CBR self-refresh

mode)

Random read or trc 120 130 150 ns {Note 6)

write cycle time

RAS to CAS dela trchD 20 40 20 50 20 60 ns {Note 8)

time .

Read command tRcH 0 o [¢] ns (Note 11}

held time

referenced to CAS

Read command thres 0 0 o ns

setup time

Refresh period tReF 16 16 16 ms Addresses Ag - Ag
RAS hold time taHeP 35 40 45 ns

referenced to CAS

precharge

RAS precharge trp 50 50 60 ns

time

RAS precharge tape 0 0 0 ns

CAS hold time

RAS precharge trPs 120 130 150 ns For 4254170A/L
time (CBR self-

refresh mode)

Read command tARH 0 o] 0 ns (Note 11)

hold time

referenced to RAS

RAS hold time tRsH 20 20 25 ns

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

cycle time

RAS to WE delay tawp 80 90 105 ns (Note 14)

Write command tRwL 20 20 20 ns

referenced to RAS

lead time

Rise and fall times tr 3 50 3 50 3 50 ns {Note 4)

Write command twcH 15 15 15 ns (Note 12)

hold time

9
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AC Characteristics (cont)

-60 =70 -80

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Write command twes 0 0 0 ns {Note 14)

setup time
Write command twp 15 15 15 ns {(Note 12)

pulse width

Notes:

(1) Ali voltages are referenced to GND. (10) The tcpp requirement should be applicable for RAS/CAS cycles

@

@
@

)

®

®

©

10

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

Ac measurements assume tT = 5ns.

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

lec1 locar loca. and Igcs depend on output loading and cycle
rates. Specified values are obtained with the output open. lccs
is measured assuming that all column address inputs are held at
either a high lavel or a low level during RAS-only refresh cycles.
lec4 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 = 0 to +70°C) is assured.

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

If trop = trep (Max) and tgap = tgap (Meax), access time is
defined by tgac (max).

ftgep = trep (Max), access time Is defined by toac (max).

If traD = tRAD (Max), access time is defined by taa (max).

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

Powered by ICminer.com Electronic-Library Service CopyRight 2003

preceded by any cycle.
(11) Either tppy or tpgH 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
twes and tycH must be met.

(18) These parameters are referenced to the falling edge of CAS for
early write cycles and to the falling edge of UWE and LWE for
delayed write or read-modify-write cycles.

(14) twes: tRwo: towDs topwp and tawp are restrictive operating
parameters in read-writefread-modify-write cycles only. ff tycg

> tycs (Min), the cycle is an early write cycle and the data /O
pins will remain open-circuit throughout the entire cycle. ff tcwp
= tewp (Min), tawp = trwp (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. If neither of the above
conditions is met, the condition of the data IfO pins (at access
time and until CAS returns to V) is indeterminate.

{15) Holding CAS low pricr to RAS going negative will initiate a CAS
before RAS refresh cycle (tcgg and tgHr must be satisfied).

(16) The first WE falling edge is used as a reference for the setup and
hold requirements of ipg and fpy (late write cycle).
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N ﬂ& pPD424170A/L., 42S4170A/L
Timing Waveforms
Word Read Cycle
tac
tRas
o -—\( 7 Zz X
tcRP—> i tRSH tRP—>
tCSH
"; treD tcAg — r€e—tCRP—>]
= _/ NN L/
le—tASR—> e—tRAD tRAL
tRAH <—>1 taSc> e leteAH~>
S/ SN /) W X//////////////////l//X
[€——tRRH—>

[E—tRCH—>

-
= T N

< tARH
t -)I e~ l€—tRCH

S (1T N

= F / /‘Z////////////
S b
InpUvOutput OPEN B = : {  DetaOutput

B3VL-77488
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Timing Waveforms (cont)

= ) m /A
toRP—>| i‘ - tASH - tp
S T

s ’///)ir - ﬂ@ rmlm I&/c;////////{//// 1IIITIK
e /////////////)w/j/;; f r":—) T
on Ny

twes > e

o= TN | ',///////{////////////////

- P A
S SR Y/

[1] OE = don't care.

83IYL-77498
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Timing Waveforms (cont)
Byte Early-Write Cycle

as \ c / )\__
- — e
= _/ M a
/)l‘;\sm-; <_>| - < xwm
sa///) SEEEIS Yy S

towl
twes —te—> < tweH

o TN, | T,
| tAwL [ tMRH —~

= 11111/, ///////j¥ Nl
s 111 ////////// /////////////////////////////////////////

o1 ////////////////;Ir_.‘ oun ‘L////////////////////////////

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

BIYL-7708
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Timing Waveforms (cont)
Word Late-Write Cycle

1
A
—_— — \
S N / N
CRP> RSH >
tcsH tcAp>
tRCD tCAS——————————>
tASR-»{ [€—tRAD—> tRAL
tRAH—> |« Msc—«—»l tcan

e Y S

tAwWL

R A ;/////G// LTI,

ps—>| [« tewL

Lt

tRWL

[ €e———twp——>|

7 (WA 4111y

lee—t g —

ol

<o

= /Iy, KU

tOED —je—>| [€——1tDH

- = iﬁ///////////////{“/{m
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Timing Waveforms (cont)

Bylte Late-Write Cycle

tnac
A0 kel
—_— y 3
RAS St JZ \ —_—
torp-> '(—tRSH > tRP

< tesH > < tcRP>

e—tRe teA§—————>|
\ i
]\ ( ay
tRAL-

= _/
o s
s // /% pon oot ;2(////////////////'/////// 1K

< tRwL

el
Pt

sy s S

<
<€

[ tMAH —>|

<

—>| Mcs
w /111 o

r&-tof

= NI, Nl

[ toEn >

) LT iy

VOq-VOg /)
>l

toED —> ‘Ds—>! !‘ toH
vq-we:% — $(////////////////{n/_,m
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Timing Waveforms (cont)
Word Read-Modify-Write Cycle

tHAS tRp——»
- ¥ I \
RS \ y N_

tcRP—>| [€«———1tRCD > t > '(—fcnp-ﬁ
____ Y
K Y,
tasR—>|

v 7/ IR W@T oo H%@///////////////// I

Je—towL —>

we ///111111), //////li‘ | ! AJ/ I
) "'|’° — ::T
N -j///////////////

= Y1111 //////}'

|

f— t DM —>>|

R Y/

BIVL-77638
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Timing Waveforms (cont)
Byte Read-Modify-Write Cycle

==
o - _) 3\\: bk t/ 7 >

- 3@3; = m3&(/////////////(%///////////////A
T "V T

=TI —

—L \rw

1
WY

toEZ
OPEN Dout tr
|

I & K l«//////////////,

A3YL-7764B
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Timing Waveforms (cont)

Fast-Page Read Cycle
< tRASP > <tRp
— X
AAS &L 7Z

tcRP tcrp

[t RAD > ' - tRAL—>
tRAH le s
tASR tASG_ _tasc tcAH tASC tcaH
4 Y
Address Row Column 1 ﬂ Column 2 umn n / //
N K
»1— tARH
tRC
tr?cs tRCH = tRCH — 1> < tRCS <>t {RCH

A
Col
8
>
tacs tRCH
tRCS tRCH = I(— tRCH —T> —>' <~ tRCS

|e—tapn—>] l(—tM C o e—1aAA >
[€«——tACP > "
t0ES—> HHH’
tOEA—>]
— N
OE
LI
tcac |« tOFF e—tcAC—> 4»] &~ tOFF
toLz —» oz —A <> tOEZ
X
Input/
Z—-——ZE é 2 ZX Daut E——
Output n

e —
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Timing Waveforms (cont)

Word Fast-Page Write Cycle

tRASP > [<tpp
- X
AAS N
N ¥,
< PG > l«—tRsH—>
tCRP tCRP
> [€—IRCD—T>1€-tCAS—> [€—iCP—> —lcas—>| (€«—IlCp—> re—tCAS—>
A S 2 X 2 N 4
s \ N 7
_/ \.S__JZ \____.__72 &T 7/
< tCSH >

EtRAD

¢
than |« i < tRAL—>]
tASR tasc tASC tcaH tASC tcAH
<> < - > [ 3 j
4 A 2 2 2 2 2 2 (
Address @g Row Column 1 // »Z Column 2 ;JE@ Column n
K | W

Jl__tCWL_J
3 towL > - tOWL—> tRWL ——>|
twes twes —> twes
l€—tWCH > [—twCH—> [E—-tWCH ]
- twp——> - twp—> - twp—>
UWE
I 0 /. N\ N 1/
<| towL—>
< oWL—> < ioWL—> €AW~
twes —€ twes > twes
|€—tWCH—>>| <«<—tWCH—>| YW CH >
€ tyyp————> - twp > twp >
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Timing Waveforms (cont)

Bylte Fast-Page Write Cycle

tRASP > [<tRp
—_— 3
RAS
N 7
< tpC > [—tRSH
tCRP tcrp
> [E——tROCD——>T€E-tCAS—> [€—tCp—— [€—iCAS— (€—ICP—> [«—tcAsS—>
2 4 p! 4
N 2

N
lumn 1 n
N
| |
towL—> < towL—>| <—-towL
> tRWL———>]

e WOH ] [E—tWCH—>| [t WCOH >

> twp > twp———>
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Timing Waveforms (cont)
Word Fast-Page Read-Modify-Write Cycle

tRASP > tpp

< tCSH

H_A-é_\c A
le—tRoD——> > < tcAH

= N 4N 7 N Y
_tRAD JeP top

tRAH > '47 - > |<—tCAH > l‘-l(:AH f— tRAL >
tASR — 1> —>L <—}Alsc —>£-E—tAsc T tA?C
s 3 Y1 O I I

- ":"u > - tCPWD > a3 I tCPWD—>

21

Powered by ICminer.com Electronic-Library Service CopyRight 2003




N E C ELECTRONICS INC ELE D EE b427525 003380L 4AT EENECE
pPD424170A/L, 4254170A/L N L G

Timing Waveforms (cont)
Byte Fast-Page Read-Modify-Write Cycle

_ S( oo RASP ‘7? RP
. —e—
| le——toag ——> YRSy VP — > tcaH
s \ 7 & 7 N r /)
tRAH —>{ t::D > tcaH 4tcp—> tcan tcp‘ | tRAL
tAsn|<->| ) —>L |<— < '(—It:;c _>L
s 8 “'?“17/1/{{'// //)EW////// //)k“_“i(//////////// /s

| tepwp ——>| } L tewp
tncsl<-> towL > I(- r-»hcs 1oWL e |<—tcw <-t}n<y_w_->

<—towo—> || | [ _om
w7117 X /|

Zf N 7

tMCH > ’4— tMoH—>] [ “twp ,i le>] thrn
<——tawp —>| < —tawD —>{ | € — tAWD —>] tMCH
‘ncs'<—>| ' twe <> H—tncs tw l(—tms

J— t 3
WE “f “f)‘ V | V l §<C
lct le-taa e tan
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| 10EA l 10EA | 10EA
OE \ i .
re———tRAC > toED *—}Acr;::l tOED <—th toED
{0EZ 10EZ 1
D, 1 D, 2
v01-V°a{ 'cTz—> "TT oLz > ouT toLz > Jy

/ i

10EZ loez ‘OE
tAa je—tan e-tan
| | I
4 A IL J o | ll 4 DW |
tos tos l<—tDg
¥0g- V018 toz _>|—>|IDH e  toiz _)|—>' tDH }(— toLz —>| tDH
DiN1 } D|N2 ENL
Notes:
{1} WE = LWE or UWE for lower byte write and upper byte write cycles, respectively. U
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Timing Waveforms (cont)
Hidden Refresh Cycle (Read Cycle)

< tar In tpe 3o
: HU Latl +

e trAG ] |&—tRp>» tRP->
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Timing Waveforms (cont)
Byte Hidden-Refresh Cycle (Write)
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. tan | -
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Timing Waveforms (cont)

RAS-Only Refresh Cycle
{1RAS - " Al >
T ™ e —
s X JZ _
=3 > tRPC

i

=_/ \_/
MWW/% S

Notes:
(1) UWE, LWE and OF = vy or VL.

CAS Before RAS Refresh Cycle

tRC >

le—trp—>] | tRAS >| ARP————
— 2 3 i p
RAS /- \
S(

= j‘:&[ T

Address ,‘ per
Notes:
(1) Dy, UWE, LWE, OE and Addresses = Vjjor Vi
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Timing Waveforms (cont)

CBR Self-Refresh Cycle
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