NEC pPD424170A/L, 42S4170A/L
262,144 x 16-Bit
NEC Electronics Inc. Dynamic CMOS RAM

[m]

Description Byte write control with UWE and LWE

The UPD424170A/L and uPD42S4170A/L are fast-page o %%%Z?;;cg%ﬁz?rzghing
dynamic RAMs organized as 262,144 words by 16 bits On-chip substrate bias generator
and designed to operate from a single power supply. o 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
0 Multiplexed 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
4254170A +5V; 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 SOJ

cell capacity, high performance, and high reliability. A PDA24170AL, 4254170AIL
single-transistor dynamic storage cell and CMOS cir- vee 1 2k ano
cuitry throughout ensure minimum power dissipation, voq O 2 30 [ vo4g
while an on-chip circuit internally generates the vos O 8 38 [ vos
negative-voltage substrate bias—automatically and vog ] 4 373 voq4
transparently. vos 5 38 7 voq3
. - Vec Oe 351 GND
Word writing (i/O1 - 1/O4g), upper byte writing (I/Og - vos O 7 [0 vo12
1/O1¢), @nd lower byte writing (I/O, - I/Og) are all possi- vog 08 a3 |3 vo1y
ble using UWE and LWE. If UWE or LWE goes low during vo7 s 2|3 voyp
an early write cycle, all data outputs remain in high vog [ 10 311 vog
impedance. Either going low causes a byte write cycle, NeQ [ NC
while bringing both low at the same time results in a Lwe O 12 sENC
word write cycle. UWE and LWE cannot be staggered % E :i :‘7’ g g%s
within the same write cycle. g O 15 261 g
Refreshing may be accomplished by a CAS before RAS Ao 18 251 a7
refresh cycle (CBR) that internally generates the re- A7 24P Ae
fresh address. RAS-only refresh cycles will also refresh A2 018 2 Ag
all memory locations. VAG t 10 2 As
e cC 20 21 [d GND
The self-refresh mode is entered by holding RAS low for

BIVL-H6044
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

O Single power supply (+5-volt or +3.3-volt)

G Self-refresh option (slow internal automatic refresh)
O Fast-page option

6015841



pPD424170A/L, 4254170A/L

NEC

Pin Configurations (cont)

40-Pin Plastic ZIP

wPD424170AIL, 4284170A/L
Pl
Vog 1f
V044 3
GND S
VOy4 7[
V01 9
vee 11
0p 13
Vo4 15
Vog 17
V07 19
_NC 21
UWE 23
Ag 25
Aq 27
Az 29
GND 31
As 33
A7 35
OE g7
NC 39
83YL-8606A
44/40-Pin Plastic TSOP (Normal Pinouts)
#PD424170A/L, 4284170A/L
veed1o ~ apano
voq]2 431 vo4g
lIOgC 3 421 /(o273
vog[]4 411 V044
vos s 401 V043
vee [ 89 [J GND
II°5E 7 ssd [{e27)
vogs 87 vo44
oy0e 361 Vo4
vog L] 10 351 v0g
~79F
NC [] 13 32 NC
WEL]14 312 NC
UWE 15 30 CAS
RAS[] 16 291 O
Agl 17 281 Ag
Agl]18 27 A7
Ay 10 26 Ag
A 20 25 As
Az 21 240 Ay
vee [} 22 o 23|J GND
Suffix —7JF In the package identifier
denotes normal pinout sequence.
B3YL-8508A

44/40-Pin Plastic TSOP (Reverse Pinouts )

rPD424170A/L, 4254170A0.
GND [ 1 O ©°4Pvee
v01g [ 2 43 [1 V04
o158 421 V0,
vo14 O 4 41 v0g
013 s 40 [v0,
enD s 39 [dvee
Vo 07 38 vog
voqq 08 37 [ v0g
vop s 38 [1 Vo,
vog 10 351 vog
~7KF
NC 13 a2[ONC
NC [ 14 31 [ IWE
‘cas [ 15 30 [1 UWE
OE] 18 29D RAS
Ag Q17 281 Ag
A7 ] 18 27 Ag
Ag1e 26 1A
ag 20 %5 g Ap
Aq 21 241 A3
GND [ 22 O 231 Voo
Suffix —7KF In the package identifier
denotes reverse pinout sequence.
BIVLE607A
Pin Identification
Name Function
Ag- Ag Address inputs
CAS Column address strobe
VO4 - /O4g Data inputs and outputs
OE Output enable
RAS Row address strobe
UWE and LWE Byte write enable
GND Ground
Vec + 5-volt or + 3.3-volt power supply
NC No connection
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Block Diagram

PAS™  Aas ciock TAS Clock
Generator > .
— WE Clock
p— LWE > G
CAS —8——— — —
CAS Before RAS UWE ——> T
‘(375 Clock \
Internal Refresh P enerator
Clock OE Data-in
I- Buffer
¢ < Y04
Data VO Bus
Refresh Address g VO1g
Counter Column Decoder Data-out
Buffer
Sense Amplifier T
Ay o 5 =
e lg| |2 2
Az » 2 @ o 8
Ay %‘ ‘ g a Memory Array
Ag = § 5
Ag *
Az *
Ag
Ag—>]
BIYL77478
Truth Table
Function RAS LWE UWE CAS OE 1/04 - 1/Og 1/0g - 1/04¢
Standby Vi X X X X High-Z High-Z
Refresh cycle Vi X X ViH X High-Z High-Z
Byte write cycle \7 ViL \ \ v Data input High-Z
L H IL H
ViL ViH ViL Vi ViH High-Z Data input
Word read cycle ViL ViH ViH ViL Vi Data output Data cutput
Word write cycie Vio Vi Vi ViL ViH Data input Data input
ViL Vi ViL ViH VIH High-Z High-Z

X = don't care.
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Ordering Information, uPD424170A (+ 5-volt power)

RAS Access Fast-Page Cycle CAS Access

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

pPD424170ALE-60 60 ns 40 ns 20 ns 40-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns

HUPD424170AV-€0 60 ns 40 ns 20 ns 40-pin plastic ZIP
V-70 70 ns 45 ns
V-80 80 ns 50 ns

HPD424170AGS-60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
G5.70 70 ns 45 ns (normal pinouts}
G5-80 80 ns 80 ns

pPD424170AGEM-60 60 ns 40 ns 20 ns 44/40-pin plastic TSOP
GSM70 70 s 45 ns (reverse pinouts)
G5M-80 80 ns 50 ns

Ordering Information, uPD424170L (+ 3.3-volt power)

RAS Access Fast-Page Cycle CTAS Access

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

HPD424170LLE-ABQ 60 ns 40 ns 20 ns 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

HPD424170LV-AB0 60 ns 40 ns 20 ns 40-pin plastic ZIP
V-A70 70 ns 45 ns
V-A80 80 ns 50 ns

HPD424170LG5-A60 60 ns 40 ns 20 ns 44/40 -pin plastic TSOP
G5-ATO 70 ns 45 ns (normal pinouts)
G5-A80 80 ns 50 ns

UPD424170LGEM-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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Ordering Information, uPD42S4170A (+ 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

HPD42S4170ALE-60 60 ns 40 ns 20 ns 300 uA 40-pin plastic SOJ
LE-70 70 ns 45 ns
LE-80 80 ns 50 ns

HPD4254170AV-60 60 ns 40 ns 20 ns 300 A 40-pin plastic ZIP
V.70 70 ns 45 ns
V-80 80 ns 50 ns

uPD4254170AG5-60 60 ns 40 ns 20 ns 300 A 44/40-pin plastic TSOP
&5-70 70 ns 45 ns (normal pinouts)
G5-80 80 ns 50 ns

LPD4254170AG5M-60 60 ns 40 ns 20 ns 300 uA 44/40-pin plastic TSOP
G5M-70 70 ns 45 ns {reverse pinouts)
GSM-80 80 ns 80 ns

Ordering Information, uPD42S4170L (+ 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

uPD4254170LLE-A60 60 ns 40 ns 20 ns 100 LA 40-pin plastic SOJ
LE-A70 70 ns 45 ns
LE-A80 80 ns 50 ns

HPD42S4170LV-AE0 60 ns 40 ns 20 ns 100 pA 40-pin plastic ZIP
V-A70 70 ns 45 ns
V-A80 80 ns 50 ns

pPD42S4170LG5-A60 60 ns 40 ns 20 ns 100 pA 44/40 -pin plastic TSOP
G5-A70 70 ns 45 ns (normat pinouts)
G5-A80 80 ns 50 ns

HPD4254170LG5M-AB0 60 ns 40 ns 20 ns 100 uA 44/40-pin plastic TSOP
G5M-A70 70ns 45 ns {reverse pinouts)
GSM-AB0 80 ns 50 ns
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Absolute Maximum Ratings Capacitance
Ta = 25°C;f= 1 MHz

Voltage on any pin relative to GND

+5-volt devices ~1.0to +7.0V Parameter Symbol Max  Unit  Pins Under Test
+3.3-volt devices 05t +46V Input capacitance Cp 5 pF Addresses
Operating temperature, Topg Oto +70°C Co 7 oF M_Ev OWE,
Storage temperature, Tyt -55 to +125°C OE, RAS
Short-circuit output current, log Input/output Co 7 pF /04 - YO4g
+5-volt devices 50 mA capacitance
+3.3-volt devices 20 mA
Power dissipation, Pp iow

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 ViH 24 Voo + 1.0 2.0 Voo +0.3 v
Input voltage, low Vi -1.0 08 -0.5 0.8 v
Supply voltage Vee 45 5.0 55 3.0 3.3 3.6 v
Ambient temperature Ta o +70 0 +70 °C

Self-Refresh Current
Ta = 010 +70°C; Voo = +5V £10% (42S4170A) or +3.3 V 20,3 V (42S4170L)

Symbol 4254170A 42S4170L Conditions

lcc7 300 pA max 100 yA max /O pins: Vi = Vg =02 V; Vi < 0.2V or open.
Other input pins: Viy = Vgg—-02V; Vi = 0.2V
or open. tgag = 100 us

DC Characteristics; +5-Volt Devices
Ta = 0to +70°C; Vog = +5.0V =10%

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcco 2.0 mA RAS = CAS = V|y (min); lo = OmA
300 7y RAS = CAS = Vgg-0.2V;lo = OmA
Input leakage current [T} -10 10 HA ViN = 0V to Vg all other pins not under test = 0V
Output leakage current lowy -10 10 UA Doyt disabled; Vout = 0V to Vee
Output voltage, low VoL 0.4 v loL = 42mA
Output voltage, high Vou 24 v loy = -5 mA




NEC

HPD424170A/L, 42S4170A/L

DC Characteristics; +3.3-Volt Devices

Ta = 010 +70°C; Voo = +33V 03V

Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcc2 500 KA RAS = CAS z V|y (min); lo = OmA
100 HA RAS = CAS = Vgg—-02V;lp= OmA

Input leakage current iy -5 5 HA Vin = 0V to Vcg; all other pins not under test = 0V
Output leakage current lowy -5 5 HA Doy disabled; Voyr = 0V to Voo
Output voltage, low VoL 0.4 \ lop =20 mA
Output voltage, high Vou 24 V' loy = 2.0 mA
AC Characteristics
Ta = 010 +70°C; Voo = +5.0V +10% or +3.3V 203V

-60 <70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current, lcct (+5) 110 100 90 mA RAS, CAS cycling; tge =
average lcot (+3.9) 100 %0 80 tre min (Note 5)
Operating current, locs (+9) 110 100 90 mA RAS cycling; CAS 2 Viy
RAS-cnly refresh min; tge = tre min
cycle, average lecs (+3.3) 100 90 80 {Note 5)
Operating current, lecq (+5) 20 80 70 mA RAS < Vj; CAS cycling;
fast-page cycle, tpc = tpc min
average lccs (+3.3) 90 80 70 (Note 5)
Operating current, lecs (+5) 110 100 20 mA RAS cycling; CAS < V.
CAS before RAS max; tre = tre min
refresh cycle, lecs (+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 45 ns (Notes 3, 4, 7, 8)
CAS precharge
(rising edge)
Column address tasc 0 0 0 ns
setup time
Row address setup tASR 0 [¢] o ns
time
Column address to tawp 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 hoid time for tcHA 15 15 15 ns {Notse 15)
CAS before RAS
refreshing
CAS hold time tcHs -35 -40 -80 ns For 42S4170A/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 85 60 75 ns (Note 14)
precharge to WE
delay time
CAS to RAS tchp 10 10 10 ns {Note 10}
precharge time
CAS hold time tosH 60 70 80 ns
CAS setup time for tcsh 5 5 5 ns (Note 15)
CAS before RAS
refresh cycle
CAS to WE delay towd 40 40 50 ns (Note 14)
Write command towe 15 15 15 ns
referenced to CAS
lead time
Data-in hold time tDH 15 15 15 ns (Notes 13, 16)
Data-in setup time tps 0 0 4] ns (Notes 13, 16)
Masked write hold tMcH 0 0 0 ns
time referenced to
CAS
Masked write tmes 0 [ 0 ns
setup time
referenced to CAS
Masked write hold tMBH 0 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 toep 15 15 15 ns
OE command hold toen 0 0 0 ns
time
OE to RAS inactive toEs 0 0 0 ns
setup time
Qutput turnoff toEZ 0 15 0 15 0 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 toLz ] ] 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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HPD424170A/L, 42S4170A/L

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 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 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 4284170A/L.
(CBR self-refresh
mode)
Random read or tac 120 130 150 ns (Note 6)
write cycle time
RAS to CAS delay tRco 20 40 20 50 20 60 ns (Note 8)
time
Read command tRcH 0 o] 0 ns (Note 11)
hold time
referenced to CAS
Read command tres 0 o] 0 ns
setup time
Refresh period tREF 16 16 16 ms Addresses Ag - Ag
RAS hold time tpHcP 35 40 45 ns
referenced to CAS
precharge
RAS precharge tap 50 50 60 ns
time
RAS precharge trPc o] o] 0 ns
CAS hold time
RAS precharge tpps 120 130 150 ns For 4284170A/L
time (CBR self-
refresh mode)
Read command taRH 0 (o] 0 ns {Note 11)
hold time
referenced to RAS
RAS hold time thsH 20 20 25 ns
Read-modify-write thwe 165 175 200 ns (Note 6)
cycle time
RAS to WE delay trwo 80 90 105 ns (Note 14)
Write command thwL 20 20 20 ns
referenced to HAS
lead time
Rise and fall times tr 3 80 3 50 3 50 ns {Note 4)
Write command tweH 15 15 15 ns (Note 12)

hold time
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NEC

AC Characteristics (cont)

-60 -70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Write command twes [o] 0 0 ns (Note 14)
setup time
Write command twp 15 15 15 ns (Note 12)
pulse width
Notes:
(1) All voltages are referenced to GND. (10) The toprp requirement should be applicable for RAS/CAS cycles
(@ Aninitial pause of 100 us is required after power-up, followed by preceded by any cycle.
any eight RAS cycles, before proper device operation is (11) Either tgpy or tgcH must be satisfied for a read cycle.
achieved. (12) Parameter twp is applicable for a delayed write cycle such as a
(3) Ac measurements assume tT = 5ns. read-write/read-modify-write cycle. For early write cycles, both
{4 Viy (min) and Vj_ {max) are reference levels for measuring the twes and twep must be met.
timing of input signals. Transition times are measured between (13) These parameters are referenced to the falling edge of CAS for
Vi end V.. early write cycles and to the falling edge of UWE and LWE for
® oot loca locar and locs depend on output loading and cycle delayed write or read-modify-write cycles.
rates. Specified values are obtained with the output open. Icca (14) twes, tRWD: tewns tepwp and tawp are restrictive operating
is measured assuming that all column address inputs are heid at parameters in read-write/read-modify-write cycles only. f twcg
either a high level or a low level during RAS-only refresh cycles. 2 twcs (min), the cycle is an early write cycle and the data l/O
lcca is measured assuming that all column address inputs are pins will remain open-circuit throughout the entire cycle. if tocwp
switched only once during each fast-page cycle. = towp (Mmin), tawp = trwp (Min), and tawp 2 tawp (min), then
. P - the cycle is a read-write cycle and the data /O pins will contain
(6) The minimum specifications are used only to indicate the cycle h
time at which proper operation over the full temperature range data (ead from the select‘e‘d celis. It neither ?f the above
(Ta = 0to +70°C) is assured conditions is met, the condition of the data l/O pins (at access
LA d= 27T ‘A loads and 100 of. For 3.3 time and until CAS returns to V) is indeterminate.
oad = -1 mA, +4 mA) loads and 10 ., 3.3-volt v L == . sl vy
@ : _ ¢ )_ pr. "o o (15) Holding CAS low prior to RAS going negative will initiate a CAS
devices, Vo = 2.0V and Vg = 0.8V (ac reference levels). s
¢ Ift <t (mex) and t <t (mex) time i before RAS refresh cycle (tggp and toyg must be satisfied).
= ax), access time is L= .
® RCD ACD ) RAD AAD (16) The first WE falling edge is used as a reference for the setup and

©

10

defined by tgac (max).
ftrep 2 tgep (Mmax), access time is defined by toac (max).
ftRAD 2 traD (max), access time is defined by taa (max).

torF (max) and topz (max) define the time at which the outputs
bscome open-circuit and are not referenced to Vg or Vg|.

hold requirements of tpg and tpy (late write cycle).
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Timing Waveforms

Word Read Cycle
tRAS
— y \
tcRP—>| fe e tRP—>
| tcsH
tcas le—tcRP—>
4
cas J \ \: 7/ /
tASR-»{ |«—tRAD tRAL: >
tRAH tasc— }(— le—tcan
Address // Row :

NI,

l(——l—-tnnH—>

:ncs»‘ . e tRH—>]
we /11T XU

=
s [T

gl

Input/Output

T/ Data Output

i

'(—tQFF 3

[€—tOEZ ~~>

83YL-77488
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Timing Waveforms (cont)

Word Early-Write Cycle
tRas >
_ 5& [F X
RAS i B \_
toRp—> il tRSH [€——tRP—>
tcsH
l«———tRCD > tcaS > ~<—toRp—>1
- Y 7
=_/ \\ L/

wanas 77N on O)L@j; i Y, -

' R
tWCH—————>
twes >
twp >
| ,
|

s /7T I W///{//?//f///?/////%
‘ — g N
I i —
m/////ﬂ/////////)‘{ | ,V///////l///f////////////
T

— - -
waass T7TTTTTTTTTTTTTIN oen s K

Note:_
[11 OE = don't care.

63YL-7748B
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Timing Waveforms (cont)

Byte Early-Write Cycle

= i i N
tcRP> i‘ tASH >| l«——trp—>
< tesH > l< teRp>
< tReo. tcAS >
_— Y 4
CAS 7 \ /
X Z
tASR < tRAL: >

tn—:H <—+| tasc —-€ tcA:A
e 7//?{ @f e XTI

twes —< <—>— tWCH

o [T | VT

[ ‘wcnl
|

= /1111 ‘///////j ‘
//////////////////////////////////////////////////////////////

tewL

tRWL > [€<—tpMRH >

| i

F L_
> LI ﬁJW///////////////////////////

[] = don't cara.

83YL-7750B
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Timing Waveforms (cont)

Word Late-Write Cycle

<
o 4 A

R 777 I

ps—>] [ tewr

" .

Pl

=

% LAWY

(€——tDG§—>|

et

o
= 77T NI

oo :—& : - wm }(////////////////Q/fm
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Timing Waveforms (cont)

Byte Late-Write Cycle

——3X Z[ 3

7 | U

CRP>| AS
tesH: > [ >

tRCD e tCAS——————>

\ [ A
} X 2 /

| t

e
s — ;K////////////////I/////// 1K

FAS

tRWL

we /(11T > I
w /[T

=W Ny,

) I

P~ :)% — e —;V///////// e
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Timing Waveforms (cont)

Word Read-Modify-Write Cycle

tRC
tRAS > RP—>|
- X
s N
1csH >i
tRSH
tCRP—>| tRcD > tcas > r<~ toRp >
s N  /
N 2
tASR—>|
tRaH - toAH

-

[€— tRAD —>|
tASC <
Row Column
t

?V//////////////Z/

A

RWD

tncs—‘k—»‘

= L

l€—tWP

K

>| e—towL —>
|<— tRWL

7

L

t

l€—t-cwL —>

-

tros—t€>

T,

-

[

[E—

l/'

le—twp

RWL

AJ///////////////

[«—tDH

—»1

Input/Output {

B3Y1-7763B
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Timing Waveforms (cont)

Byte Read-Modify-Write Cycle

3 o
RAS

< tesH
< TRCD tRSH
fchp < tcas {CRP—
CAS 3\ \ / p4
\ : /]
1RAD tasc

tASR F_W\‘HAH &
pas /////;ih i'@?$|vj e ?PV///////////////////////////////////

tRcs |

™ ] "““
=TT }////////////////

I (—Ww
—

tRAC—>| [<—toED

>l
|

I
l/‘

Y ~

—>1
i

toez

e)

PRI »{ Feton
- @% 1«//////////////

,
< Y

j=)
£]T
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Timing Waveforms (cont)

Fast-Page Read Cycle
tRASP —>| [€tRp
— X
AAS z
7
[ <—tRSH
tcRp tCRP
«—> re—1CAS—>| —tCAS
— s 3 4
s [/ N
/)
<— tRAL—>
tRAH
tASR 1CAH tAsC | | tcaH
v s
Addmss@g Row Column 2 Column n / / 0C
K N /
>— tARH
{RCS|
tRCS —fe> tRCH > |<— tACH —>} — tRCS < tRoH
— A " X
= I \% Y Y
| 'RGS tHCH
tROS <> tRCH >/ l‘- tRCH —t€> —>l  tRCS
- r y X
= i Y Y
€—tAn—> l(—tM > <—1taA
fe——tACP — [e<——tACP >
] tARH
toEA tOEA 10ES
OF
1CAC —1€
oLz >
Input/
Output

fe———tRAC—>|

B3YL-77668
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Timing Waveforms (cont)

Word Fast-Page Write Cycle

« RASP > <tpp
_ !
AAS N
N 7
3 tpC > [€——tRSH—>
tcRP tcRp
[€—tRCD’ €—tCAS—>| [€—1iCP—> [€—1CAS— top—» [—~tcas—>
N Y p Y \ y
& ] N 7 N N [/
K 7 N 7 K i
t1CSH >
[<tRAD
1 I toan :
RAH 3 € tRAL—>>
tASR tasc tASC tCAH tASC tcaH
[ > [€— >
A X A 4
Addrass Row Column 1 Column 2 Column n // // /
. N
E tcw[_—»i
< towL—>| - towL—> tRWL——
twcs —€—> twes twes
[E—tWCH—> ~€—tWoH—>| [€e—tWCH->]
> - tWp—» twp >
S o i, i
K 7 K 2 K 2 /
<|——tCWL—>
towL >- < tewL—> tRWL—>
twes —€ twes > twes >
[—tWCH—>] E—tWCH—>| [ e—twCH—>]
- twp——> - twp—> twp >

® 1 T

tDHRA

) 3 ) S ) T,
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Timing Waveforms (cont)

Byte Fast-Page Write Cycle

RAS Sc

f; tRC t top 1CAS top 1CAS
s 3% ZL_—AS l__hg 71
e F_% K L/

tRAH le A
tASR tasc_ tasc tcaH tASC tcAH |
—
Addrass Row Column 1 Column 2 Columnn
\¥
t

) |
twes wCS <——tRWL—>|

~—)‘ < tWCH—>| e—tweH— |

WP———] twp—> ——typ——>|
o o,
. VI N 4
tMCH—>‘ tMcH —>‘ > € tWCH < tMCH
tullcs > tMCS tmcs < »— tMRH

{. r X

L/ N Y

= ////////////////////////////// //////////////////////////////////

//////////////// ////////////////////////////////////////////////

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

§?<////7)£ M cmmr J@///////

83YL-77578
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Timing Waveforms (cont)

Word Fast-Page Read-Modify-Write Cycle

tRASP > tRp
< tCSH
w N 7
F < tPRWC tRSH tchp
[e——tcas—> re——tcas—> fe—tcas—> < >
tRCD——> ~>»| [« tCAH
=5 3% 21_5&( ] ngt ] //L
‘RAD’ “CP ;cp‘
tRAH > > |<tcan >l | tcan - tRAL
tASR > > <—}Asc > |<-tasc > tasc
A / 2an Y\
O o 111, C S, 2 U o U

< tcpwb—> -« tcPwD >
€—ieWD—> —towp—>| [« >1— tRWL
tReS <> towL—>| |« towL>| < | tRCS > |<towm

g
S
r”“

=
il

-

< tAWD—>| »—tAcs twp towL—> |
twp > < tcPWD <> twp
< tAWD——>| < tCPWD tAWD—> tRwWL
- towL—>>| [ tawp—> e—towD—>

Rl
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Timing Waveforms (cont)

Byte Fast-Page Read-Modify-Write Cycle

; tacs tcw|_—|>
1

tRagp —> tRp
— | tcsH >
RAS 1
;‘ tpRWC — tRSH
le— tReD—>| tcas tCRP
| tcas | tcas—>] > | tcaH [
— — s
cAs NF\ 72 v\]t 72 R( b,
tRAD top tcp
tRaH—> |« | > |« tcan b« tcan tRAL >
tASR <> > I"IIASC - }(l—tAsc > : tasc i i
Y S T, < LTI
Address K Pow 7 1 7 2 A K" '/
t i [ ““WD__A : ] I: tcpwn —> Htcmo l l
RCS towe > |« r—»‘tncs towL I < | tewo < tRwL >

y

l k14
twp tMRH
[ tAawD —>| tMCH
f«-tecs

=TT L

V [ taa
t0EA | tOEA
= |
<-—(mg——>J *—f'ACP tOED
'cw}«——» tcac
loez {0EZ

D 1 l D 2 l n

VO1-VOg oLz - OTT oLz ~> ouT toLz -»

10Ez el
tan taa

— AT — I
t;:g:c——le)—)*lo tOED I«—:Itc,:%p ‘:—:l)lo toED l<_t:';:%P ‘::LIQ tOED

| L‘T“
| T AR

?&‘{; I

toH
OiNn

toLz pHl< oLz _>| tDHle  tCiz
hi Y X
DIN1 ; DiN2 E
. n K A
Notes:

[1] WE = LWE or UWE for lower byte write and upper byta witte cycles, respectively.
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Timing Waveforms (cont)

Hidden Refresh Cycle (Read Cycle)

1, i tar >
T~ noe > (2.9
[e—————tRAS—————> [<—tRp—> tRp >
< tRAS '
-\ 4 \
S k I X | S
< tRCD R tcRP >
tCRP T— tasH e >
— \ Zt
CAS ( ;

::H;":::q
S 1) =

’/////////////// ' Ny

3
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Wl

tcan

= T S
f JTTTTTII,
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NEC

Timing Waveforms (cont)

Byte Hidden-Refresh Cycle (Write)

«————tRAS—————>

the
RC
tRP—> - tRp >
< tRAS >
| l—
] \_
> tcrp

i

KA.

l«<— tMRAH

Fe——tMCH—>]

w [1//[1[IIT1T

N

= ST

T

= I iy

tostes]  fe—ton—]

vO1-¥0g I Data Input

Xy

VOg-VO1g 22{22{22“““{““52“2“2f{2“{f“{ff“{{{“““{“““f““

83177838
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Timing Waveforms (cont)

RAS-Only Refresh Cycle
tRC
tRAS ’l tRP —>
T —_—
RAS S( JZ N
tRPC

. /
R

Notes:
(1) UWE, LWE and OE = V) or Vi

CAS Before RAS Refresh Cycle

- tRC >
[—tRp——>| tRAS | tRP——>
— y \
ms N N
~
trpc —f<—> | R

tcp ! i tCHA >
; }?[ T

83YL-77818
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Timing Waveforms (cont)

CBR Self-Refresh Cycle
tRASS »| |« tRPS
—_— y X
RAS
_/ j’; 2 \——
[e—— tRpC —>|
topN—> KI:tcsn j!cus

cAs I LL

rZé

1OFF
SIYL-85088
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