MOSEL VITELIC V53C664A

64K x 16 BIT FAST PAGE MODE

BYTE WRITE CMOS DYNAMIC RAM
V53C664A 60/60L 70/70L 80/80L
Max. RAS Access Time, (tﬂ AC) 60 ns 70 ns 80 ns
Max. Column Address Access Time, (1, A) 35ns 40 ns 45 ns
Min. Fast Page Mode Cycle Time, (t; ) 45 ns 50 ns 55 ns
Min. Read/Write Cycle Time, (tHC) 110ns 120 ns 135ns
LOW POWER V53C664AL 60L 70L 80L
Max. CMOS Standby Current, (I,-.) 200pA 200pA 200 pA
Features Description

= 64K by 16-bit organization
s RAS Access time: 60, 70, 80 ns
= Low power dissipation
e V53C664AK10
— Operating Current — 115 mA max.
— TTL Standby Current — 2 mA max.
= Low CMOS Standby Current
* V53C664A — 1.0 mA max.
* V53C664AL — 0.2 mA max.
s Low Battery Back-up Current
* V53C664AL — 300 pA max.
* 200 pA with 84ms refresh interval available
on request
s Fast Page, Byte-Write, Read-Modify-Write,
TAS before RAS refresh, and RAS-only refresh
capability
s Refresh Interval
» V53C664A — 256 cycles/dms
* V53C664AL — 256 cycles/32ms

The V53C664A is a new generation, 65,536 word
X 16 bit CMOS dynamic RAM fabricated with
VICMOS llitechnology. The 16-bit wide organization
makes the V53C664A ideal for high bandwidth appli-
cations such as imaging and graphics. In addition,
the version with very low standby current,
V53C664AL, is extremely suitable for portable
applications such as laptop and notebook personal
computers.

The V53C8664A supports Fast Page Mode opera-
tion for high data bandwidth. Fast Page Mode allows
256 random accesses within a single row with
access cycle times as shortas 55 ns per 16-bit word.
The addition of Byte Write control, of upper and lower
byte, makes the V53C664A ideal for use in 16-,
32-bit wide data bus systems.

Mulitplexed address inputs and common
input/output permit the V53C664A to be packaged in
a standard 40 pin plastic SOJ to provide high system

» Auvailable in 40 Pin Plastic SOJ package bit densities.
Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K 60 70 80 Low Std. Mark

0°C to 70°C . . . . . . Blank
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MOSEL VITELIC V53C664A

FAMILY DEVICE PKG. SPEED TEMP.
{trac) pwr L BLANK (0°C to 70°C
K (S0J) BLANK (NORMAL)
L (LOW POWER)
Description Pkg. | Pin Count 60 (60 ns)
. 70 (70ns)
Plastic SOJ K 40 80 (80 ng) e
40-Pin Plastic SOJ
PIN CONFIGURATION
Top View
voo O 1 40 [J Vss
s 0 2 3 [J 11016
o220 3 38 [J 11015
0sd 4 37 [J1/0O1a
/04 [} 5 % [J 1013
105 ] s % [J1/O12
e 7 3% 1 1/011
w7 s 33 [ /010
08 O 9 R V09
NC O 10 31 [1NC
voo g 2 Pvss
w d =[] CAS
W Qg 1] OE
RAS [ 14 27 [1 NC
Ao O 5 26 {1 NC
A O e 2 [1 NC
A2 O 7 2413 A7
Az [ 18 2] As
As 2{ As
voo O 2 21 11 vss
101801
Pin Names Logic Symbol
Symbol Name
A0 - A7 Add 1 Ao VO
- ress Inputs Al VO 2
RAS Row Address Strobe —1 A2 /O 34—
CAS Column Address Strobe —1Azsa /O a|——
oW Read/Upper Byte Write Input Ad :ﬁg 5
T - — | As 6
i\l Read/Lower Byte Write Input As 1O 7
OE Qutput Enable — A7 /O gb—
1101 - 1/016 Data input/Output —9 RAS 0o —
Voo Power (+ 5V) —q CAS 1Ot [—
% Ground —q w YO —
58 roun —q LW VO12 [—
NC No Connection —d OE /O13 |F—
/O |—
fO15s[—
1/O16—
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MOSEL VITELIC

Absolute Maximum Ratings*

Ambient Temperature

Under Bias..........ccocrverieniininenns -10°C to +80°C
Storage Temperature (plastic) .... -55°C to +125°C
Voltage Relative 10 Vg s -1.0to+7.0V
Data Qut Current ......c.oocvviieiirciis 50 mA
Power Dissipation..........ccccoeevc i, 1.0W

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.

Block Diagram

1102
1101

1104
/O3

V53C664A
Capacitance”
p— 0, —_
Vo, =5V £10%, Vg = OV
Symbol Parameter Min. | Max. | Unit
CIN 4 Input Capacitance 3 4 pF
(A0 - A7)
CIN2 Input Capacitance 4 5 pF
(RAS, CAS, UW, LW, OF)
COUT Output Capacitance 5 7 pF
(1/Q1 - 1/016)

*NOTE: Capacitance is sampled and not 100% tested

I/0s /08 /010 1VO12 11014 /O18
/05 /07 /08 ¥O11 YO13 /O15

PRI EEEgEddged

i

VoD VSS =&
E .| baTA OUT
1 " BUFFER
RS

2,
DATA IN
BUFFER

T 16

D
w

D

CAS o_s] NO. 2 CLOCK

GENERATOR i
COLUMN Ny COLUMN
8 § ADDRESS 8 ) DECODER
A0 o BUFFER (8) SENSE AMP
Al o—sf /O GATE <‘—5_—
REFRESH e—! ’ y
A2 o—s CONTROLLER le—
A3 o—» l 256 X 16 =
At o—s REFRESH ; -
A5 o—sl I COUNTER (8}
[ond
A6 o» 3 ot R MEMORY
ROW N] 20 !
ADDRESS 8 ] BQ| %° ARRAY
A7 o—» ——81\ BUFFER (8) V1 CCB 256 x 256 x 16
! >
RAS o NO. 1 CLOCK [

CAS o—s| GENERATOR
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MOSEL VITELIC

DC and Operating Characteristics

TA =Q°C to 70°C, VDD =5V +10%, VSS =0V, unless otherwise specified.

V53C664A

V53C664A V53C664AL
Symbol Parameter Access Unit | Test Conditions |Notes
Time |Min. |Typ. |Max. | Min. |Typ. |[Max.
ILI Input Leakage Current -10 10 -10 10 pA VSS < VlN < VDD
{any input pin)
lLO Output Leakage Current ~10 10 -10 10 MA | VoS DOU < VDD
(for High-Z State) RAS,CAS atV
IDD‘ VDD Supply Current, 60 140 140
Operating 70 130 130 | mA tac = tre (min.) 1,2
80 115 115
Ibp2 VDD Supply Current, 2.0 2.0 | mA | RAS,CAS at VIH
TTL Standby other inputs = Vss
IDDS VDD Supply Current, 60 140 140 .
RAS-Only Refresh 70 130 130 | mA tRC = tRC (min.) 2
80 15 115
IDDA VDD Supply Current, 60 130 130
Fast Page Mode 70 110 110 | mA | Minimum Cycle 1,2
Operation 80 90 90
IODG VDD Supply Current, 1.0 0.2 mA | RAS > VDD—0.2 Vv,
CMOS Standby CAS 2V, -02V,
other inputs 2 Vss
N Battery Backup . CAS-Before-RAS
IDD7 Data Retention Current N.A. 0.3 mA | Refresh cycles 18
{only “L” Version) ‘Hc =125 us
CMQOS clock leveis
V"_ Input Low Voltage -1 0.8 -1 0.8 Vv 3
Viy | Input High Voltage 2.4 Vop | 24 Voo v 3
+1 +1
VOL Output Low Voltage 0.4 0.4 A IOL =-25mA
VOH Qutput High Voltage 2.4 2.4 \ \ IOH =2.1mA

*

Ipp7 = 0-2 MA max. with tg . = 250ps (64ms refresh interval) available on request.
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MOSEL VITELIC V53C664A

AC Characteristics
TA = 0°C to 70°C, VDD =5V +10%, Vss = QV unless otherwise noted
AC Test conditions, input pulse levels 0to 3V

JEDEC 60 70 80

# | Symbol [ Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit| Notes

1 1RL1RH1 tras RAS Pulse Width 60 10K | 70 10K | 80 10K ns

2 Moo ke Read or Write Cycle Time 110 -— 120 — 135 — ns

3 |'ei2RLe ap RAS Precharge Time 40 _ 40 _ 45 _ ns

4 taiicn togn CAS Hold Time 70| — | 70 — | 8| — | ns

5 tCL1CH1 tCAS CAS Puise Width 20 10K 25 10K 30 10K ns

6 llaticLs lhep | RAS to CAS Delay 20 | 40 | 20 | 45 | 22 | 50 | ns | 4

7 'whzcle tres Read Command Setup Time 0 — 0 — 0 — ns

8 |tavaLe tash Row Address Setup Time 0 —_ 0 — 0 — ns

9 oiax loan | ROW Address Hold Time 0 —|[10] - ]12] —|ns

10 {byern uge | Column Address Setup Time 0| 0 o | — | o] — |ns

1t 1ax fcan Column Address Hold Time 10 — 10 — 15 — ns

12 ICURM(H) tasHr RAS Hold Time (Read Cycle) 20 — 25 — 30 —_ ns

13 toromLe terp CAS 10 RAS Precharge Time 5 — 5 — 5 — | ns

14 ICHZWX 1RCH Read Commaﬁold Time (¢} — 0 — 0 _ ns 5
referenced to CAS

15 Itehowx RAH Read Commaﬂ-l_o!d Time 0 — 0 — 0 _ ns 5
referenced to RAS

16 toeL1RH2 teoH RAS Hold Time referenced to OE 15 — 15 — 15 — ns

17 {taiqy toac | Access Time from OE — |2 | — | 25 | — | 3 |ns

18 1o 1qv tcac Access Time from CAS — 20 —_ 25 — 30 ns 6,7

19 (o yqv thac Access Time from RAS —_ 60 —_ 70 — 80 ns | 68,9

20 |tavqy toan Access Time from Column Address — 35 — 40 — 45 ns |67, 10

21 to sox ts CAS to Output in Low-Z 0 — 0 — ) — ns 16

22 |topqz bz OE or CTAS to High-Z Output 0 15 0 15 0 15 ns 16

23 It ax YR Column Addre_sﬂiold Time 40 — 45 — 55 — ns
referenced to RAS

24 tHUAV tHAD RAS to Column Address Delay Time 15 25 15 30 17 35 ns 11

25 [t 1RH1 W) tasHw | RAS or CAS Hold Time in Write Cycle | 20 — | 25 — 30 — ns

26 [tyscnt | lowL | Write Command to CAS Lead Time 20| — |2 | — |2 | — | ns

27 |t 1oL twes Write Command Set-Up Time 0 — 0 — 0 — ns | 12,13

28 tcuwm tWCH Write Command Hold Time 10 — 10 — 15 — ns

29 ([t swHi typ Write Pulse Width 10 — 10 — 15 — ns

30 e 1wH twen Wiite Command Hold Time from RAS | 40 — | 45 — | 55 — ns

< | W tewl Write Command to RAS Lead Time 20| — 20| — | 20| — | ns
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MOSEL VITELIC V53C664A
AC Characteristics (continued)
JEDEC 60 70 80
# | Symbol | Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit| Notes
32 tovwie ‘Ds Data-In Set-Up Time 0 — Y] — 0 — ns 14
33 Mwiiox ton Data-In Hold Time 10 — 10 — 15 —_ ns 14
34 1y saLe twon OE Hold Time 10 — 0 — 10 — ns 14
35 tGHZDX tOED OE to Data Delay Time 15 — 15 — 15 — ns
36 tRLZRLz tRWC Read-Modify-Write Cycle Time 160 — 170 — 185 — ns
(RMW)
37 1RASP RAS Pulse Width (Fast Page Mode 60 | 100K | 70 | 100K | 80 | 100K | ns
Cycle Only
38 |t 1w town CAS to WE Delay 45 —_ 50 — 55 — ns 12
39 RLIwLe tawo RAS to WE Delay Time in 85 — 95 — 105 — ns 12
Read-Modify-Write Cycle
41 Lywie Lawo Column Address 1o WE Delay 60 — 65 — 70 — ns 12
823 o010 b Fast Page Mode Read or Write Cycle | 45 — 50 — 55 — ns
Time
43 tonzeLe top CAS Precharge Time 10 —_ 10 — 10 - ns
44 1t uan1 lcAR Column Address to RAS Setup Time 35 — 40 - 45 — ns
45 tonzay teap Access Time from Column Precharge — 40 — 45 — 50 ns 7
46 tp) ipx toHR Data Hold Time referenced to RAS 40 - 45 — 55 - ns
47 '~ 1RLo tesn CAS Setup Time (CAS before RAS 5 — 5 — 5 - ns
Refresh)
48 1RH2CL2 tRPC RAS to CAS Precharge Time 0 — 0 — 0 — ns
49 1t semn L CAS Hold Time (CAS before RAS 10 — 10 — 10 — ns
Refresh)
50 torscLe ecm Fast Page Mode Read-Modify-Write 90 —_ 95 — 100 — ns
{(RMW) Cycle Time
51 [twhaoLe ucs Byte-Masked Write Setup Time 0 — 0 Q ns
52 Moyowie bann Byte-Masked Write Hold Time o} — 0 0 ns
Referenced to RAS
53 ‘CH2WL2 tacH Byte-Masked Write Hold Time Q — Q ] ns
Referenced to RAS
(T Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 15
tREF Refresh Interval (256 Cycles) 4 — — 4 — 4 ms 17
‘Rer Refresh Interval (256 Refresh Cycles, | 32 — —_ 32 — 32 ms | 17,18
tre = 125 s, VE3CEB4AL Only)
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MOSEL VITELIC V53C664A

Notes:

1.

w N oo,

10.
11.

12.

13.

14.

15.

17.

18.

- taep (Max.) is specified for reference only. Operation withint, ., (max.) and tpap (Max.} limits ensure that t

. Access time is determined by the longer of t

I5p is dependent on output loading when the device output is selected. Specified |, (max.) is measured with the
output open.

. lpp is dependent upon the number of address transitions. Specified |, (max.) is measured with a maximum of two

transitions per address cycle in First Page Mode.

. Specified V, (min.) is steady state operation. During transitions, V, (min.) may undershoot to—1.0 V for periods not

to exceed 20 ns. All AC parameters are measured with V, {min.) 2V and V, (max.) <V .

fac (Max.)
andt,,, (max.) canbe met. Ift_ . is greater than the specified tacp (Max.), the access time is controlled by toaa and

tCAC'

. Either tp, or t,,, must be satisfied for a Read Cycle to occur.
. Measured with a load equivalent to one TTL loads and 50 pF.

t

caa loac O oaps

. Assumesthatt_, <t . (max.). Ift_, is greaterthan taap (Max.), t . willincrease by the amount that trap EXceeds

toap (Max.}.

. Assumesthatt, . <t_ . (max.). Ift, ., is greaterthant, (max.),t, ac Willincrease by the amountthatt, ., exceeds

RCD—
tocp (Max.).
rap = trap
Operation within the t,,, (max.) limit ensures that t., . (max.) can be met. t_,, (max.) is specified as a reference

pointonly. If t_ . is greater than the specified t, , (max.) limit, the access time is controlied by toan @Nd 4o,
t t t 1

Assumes that t max.).

and t.,,, are not restrictive operating parameters.

WCS? "WHC' 'RWD' "AWD

twes (Min.) must be satisfied in an Early Write Cycle.
t,s and t,, are referenced to the later occurance of CAS or WE.

1; is measured between V|, (min.) and V, (max.). AC measurements assume tr=5ns.

. Assumes a three-state test load (5pF and a 380 Ohm Thevenin equivalent).

An initial 200 us pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.

This is battery backup data retention mode under CAS-before-RAS refresh cycles.
1o = 125 s (125 ps x 256 = 32ms)
thas = Irag (MiN) to 1us
Input voltages : RAS and CAS V>V, ~02V
V”_ <Q2V
WEandOE V>V ,-02V
All other inputs at stable V|, or V.

V53C664A Rev. 1.0 January 1995
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MOSEL VITELIC V53C664A

Read Cycle

tRC
" tRAS te—IRP
N H - t i
N A / N\
RAS vy, _ 1 { ——
CSH |
tcgp|4> tReD tRSH : *—*jtcRp
le—— t —_—
Vi — cAS
— M e \ ¥
CAS y, - RAD A 4
'RAH teAR
TASR=] tcAH—]
| tasc AH

rotr w TITTTTTTX row XKoo XIT7INTITTTIX
—

—le— :::: / \ RRH <
thos e
w77 AANNAN

LROH—"

e - X ITITTTTTT]

~—ICAC—>
'Rac otz —
VCH - 4 4 !
V0110 +g OPEN DATA-QUT J———
o= 1 1579 04
NOTE: D, = OPEN L
Write Cycle (Early Write) e »
v tRaS tpp
R H- \ t »l
RAS y, - \ AR % 1
tesH —|
!cnpr* ReD tRsH 7 i 'cRP
V- f O\ toas / /
oS Y- tRAH }-\ t '
VI fe—————lcaR
ASR i tascre—s] [+—tcan—

sotr - LILTTTTTIK won JOX oo K7V T77777X

l'_
& - \\\\N\NNNNNNNN\NN"1 7T

trw

g ez

% - Z7ZITITITHITIITIIL
S
o 1~ T77TITTTTITITIIN —son XZZTTITTITITI]

1018 05

[*—!CHR

NOTE: D ,;=OPEN
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MOSEL VITELIC V53C664A

Upper Byte Write Cycle (Early Write)

the T
V- . 'Ras %

5ae AR

RAS y, _ N\

e —
t chp
CRP tReD YRsH

Vi — SPU—
GRS yy - N AN
tasa=y FAR= t psol—s] }‘——‘c;:i
Vi —
AgA7 V:— m ROW )@ COLUMN g / //,////E

o 1

Towe
t -.—( Iu__twcﬂ_.

o \\\\\\\\\\\\\l\w\ci- T ITIITTTTL
'mcs = (= A 0:?33:
Wl LTI NNV

& W [ iz
voso o\ I/ TTHTTITTTLTTTIT T T T T T 17T

== [t

v o ¥~ 7777TTTTTTTITING o —XTT777TTTTTIT]

157906
NOTE: DOUT =OPEN

Lower Byte Write Cycle (Early Write)

VH— 'm\stﬁL [s—trp—=
S . 7 N
L=
terp e tesH I i -_-l tcRP
— VH— t tcas y/
RSy, __[ T\\ /
fAsA[* ~—JRAH_''As.c““"’{ '—'CA‘:iR’
VH — y T
roy e [IX Jron MK com  KIK/TTETTT7X

la——* RAD—»=]

I ! MCH
e UMRH

w0 = TTTTIIIITTTTITT AN

e et =

W \\\\\\\\\\\\\(\W\Ci L
= o I, 7T

1 o

ooy~ T777TTTTTTTTIIING oo KTTTTI77ITT7]
s o = 7777771 TTTTTTTTTTITTTTITTTTTTTITITIIT

NOTE: D,y =OPEN
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MOSEL VITELIC V53C664A

Write Cycle (OE-Controlled Write)

IRC .
Vi — ) 'RAS * RPN
— AR
RAS 2 \
L —
tcsH ! \
tCHP IQ—D tRcD tRSH CRP
VH — \‘— tcas /
CAS VL — e tRAD —— \ Y. /

s 5 TN O e XTI
- NN+ 777777777777,

[— t cwi —
e—tpw —————™

W NN Y777/ 777777777

[—twoH

& ({{((({({{(1 _ AN

VO /0 4g :‘: ) . DATA-IN X/ /171

1501 08

NOTE: D =OPEN
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MOSEL VITELIC V53C664A

Upper Byte Write Cycle (OE-Controlled Write)

AAS ::: o - 1;_“?_.;\
. ‘cnpr‘—’ tRCD st ‘lRSH [~—1'cRe
Chs V::— l+——' RAD —=] \\‘— - 4 /
. ‘ASF"““ e R ey ‘—‘CA?:L
fokr W77 row KN CTLUMN RN
T SN 77777777777
l‘—‘MCS"l ":i:m:
w = ZZIIITTITTTTF AW
&\ 777777777777 ALV
o140 ) //'///////////////////
10g-10 4 ::::}—é‘ oarain X/ 111111
NOTE: DOUT = OPEN -

Lower Byte Write Cycle (OE-Controlled Write)

Vi— : taas ‘F‘P—:
RAS ViL— = / —
'CRPI‘—’ 4—1990&.4—‘%.4 i—*1'crp
&R _ o N_ T 7 [/
Uash o1 fe—"Rax = tasc—» ‘—‘c:«AL
Aoh7 7 row_ WM cown  X7NTINTTTITTT77
V — ST
w [T
::gm—'_.
— Vy — | [*—twp
& T ANV AN RRRRARRNRRRY j! Jiiiiiiig,
le—twor
& W [T ITRARRARRRRNNNY
[+-10eD ‘I—Eﬁ ton
vorog M7 > 151 owan  X//////1117/
[+ toED—#
1OGHO 4g :: -
NOTE: D, =OPEN perte
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MOSEL VITELIC

Read-Modify-Write Cycle

V53C664A

- _s tRwC e
AAS :{‘: \ AR > At X
{CRP = :_‘RCD a2t 'ASH ‘L 'cRe
CAS \\:T _ _/f IRAD\\ o J/ /

tagh

L] tRAH] t sc |

tCAH

RO

A -A7 \\:T: ZD{

w ¥ X_com X////111TTTTINTTTTTTTTT

Y

C

!

Awp—™

CWD ™™ lg—1 B
\RWD——~ RWL

[—towL———

w o I////]

/1

tRC

N TTTTTIITTT

i

tawp "1
pal— tCWD —

[—t oy ————|
[ —tpw ———®

tRwn——

I

~

o

N T

[ tcaa
LOA|
OE Vi —

T " toppP [+

lcAC _Klon-’
" “oHorent X __on  X//111111111]

110411046 o Lo
HZ

XOH— OPEN Woour}
oL — ‘
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MOSEL VITELIC V53C664A

Read-Modify-Upper-Byte-Write Cycle

'RwWC — : >
___ MH— - : — 'RAs la— RP—P‘
RAS v — A i? \
t - ‘oS t > tcRP
o CRPf<—> tReD ; { F:A,.; ; /
CAS ML — —d - -t \ Z
IR | P
tasR > CAH
. My — 3
vt = [ IKron KR oot X7//7T111TTTTIHTTTTT1111
tRCS pa—r _%vv E:wn—: ::gm:____,
w w2 77177 777/ 241111 IID,
mcs > > tMCH
[ UmAH »=
W‘T"TZ{{{/{{{, \
L — A\ 5 5 5
B8 ViH— LoAl
T loepf™) =
‘cac,
. —_— -l Py
" weSoren [N /11111717171 71111/
0y -1Og 4 U
na B I 9%
VAN —
\Vzr B OPEN loimzom
) tcaa Ao, | 4<tD—S-'DH->
o = e Sorent@® oaran X/ /1111111 T/
i — i
/Og-1/04g < Yz Ho oy,
VAN —
kvz’: - OFEN < bourf 1501 12
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MOSEL VITELIC V53C664A

Read-Modify-Lower-Byte-Write Cycle

tRwe — : _:
_ Mh— - tag—— RAS %
RAS W — - il \
y *cnpi‘—h :—.RCD -l ‘CTH trsh iL tcRP
CAS Vllr: IRAD‘\\ oS 7/ /
tash T |l asg tCAH
toty W [/ Mrow WX _comn X////1111111INIH/ 111117
‘Mcls’<—> SR IMCH

w o LT \
N Ny —
[ tgw ——————

w = 7717IAIT T T

!
— Vg — QA

ML —

" toep [‘ -

IpH
v \ ICAC 1= [ los
o BAC T OPENA DATA-IN
L — I

]

l -
/01 /08 1 e 4[HZ
VOH —
OPEN Dot —
\ VoL — 7
T ™ 'oeD

cac

[ ———Soren{ /11111111

1/Qg-YO
916 1 Wz et

Vo —
v OPEN <%DOUT
oL — 1 1501 13

v
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MOSEL VITELIC V53C664A

Fast Page Mode Read Cycle

| RAS

VH — t b
RAS V:_ ” ;’ A

tcpp fe-{ le—1RCD o top o e ASH ! \ore
VH — ta-{CAS 4] et et
CAS ViL — ._tmo_.| \\ o ! N CAS‘? N Cas —;.V /
e—osH 1CAR -]
tASR -] T‘T',?SIZ"E 1oL | psclas] b CAH ['asf | toan
Ag-Ay ‘\’,:: - now)@! COL. 1 :m coL. 2 m COL.N :[W/A“////@C

t
t 1 ARH
—tRCS, —I l4-'RCs

1RCH = lm_ te—e{ 'ROH

I.»

v I YI/ W
r——--‘ncs”w{’ —1 [4-tRcs e tpch
r V1= VU

[—tcan —] —1cAn =] -

/1114
L///////// AR

g

= \ / Y Vi

ViL—
- ety
he—a

le—tpac e [tz Lz [
1040 1 Vor — 'z 7 \
1716 Doyrt Doyt?2 DouTN
Vo — 7

NOTE: DIN =OPEN

1579 14

Fast Page Mode Write Cycle

1
v . ‘Ras %
. 'H— AR
RAS v, _ N

tRSH —w] tcRp

'cnPIo le—"RCD

VH — t
ZAS v::_ \\<-CA34

tAsR-+] [e- tASC

VH — T \ X
A
Aoh7 17 row /X co 1 ] COTKL.N X/WIX

{
—lewr —» —towL—
twes = 1| twen +- 'WeH
o e — — WP ] twe —={/T7)
R\ Y
vip — A ) Z ) /. / A
— RAL— >
—lowL —= —towL—=
twes - || e + twer
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MOSEL VITELIC

Fast Page Mode Upper Byte Write Cycle

tRAS

]

e

lt 1CP -]

la-tCAS 4* q<—'CAS j?

I

1
t ASC j—r CAH

RSH—=|

le tcp 1
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tCAR — =

:(_/.

W Y
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tASR -
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Ao A7 V” ROW
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X1/

Y Y
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.
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NOTE: DOUT =0PEN
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MOSEL VITELIC V53C664A

Fast Page Mode Lower Byte Write Cycle

1 i
RAS
e VH— T Y tAR Z \
RAS y _ \ A \
tpc 1 t
‘CRP|0 —1RCD OP“\F RSH—=- 'crP
fo— (CP -]
YH — te-tCAS o] le—!cAs ‘ tcas =
CAS 'y — -—tRAD—>‘ \\ "’ ) | / /
le—tCSH 1CAR —]
'RAH t t tasc| | t
‘ASR-=| |=-  'ASC | |- CAH, | |t ASC e (=S ] (AR,
VH — T y
SN/ | X7y X
07 1T /X row i@( co.1 X/ coL 2 (_CoLN K1/ //,
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— VH— 7 \
w I % Y
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i 'RWL——]
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|
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1091015 '~ ///////////7////////////////////7//////////////////////

out = OPEN

NOTE: D,
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MOSEL VITELIC V53C664A

Fast Page Read-Modify-Write Cycle

R
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RAS y _ 4
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1
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DS le-1pg le-tps
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MOSEL VITELIC

Fast Page Mode Read-Modify-Upper-Byte-Write Cycle

V53C664A

1
tRAS s
Y W tag ——| ’! \
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- tcsH
I
1 )
. "— PCM la—tRgH ——————]
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NOTE: *=Dg,p p D
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MOSEL VITELIC V53C664A

Fast Page Mode Read-Modify-Lower-Byte-Write Cycle

tgas o~
W Yl tig —»] /
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tuch * tycn = ‘ > 'MRH
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MOSEL VITELIC

V53C664A

RAS-Only Refresh Cycle
the
tRAD » 'RP —»
N Ve,
RAS* V‘” ‘&
[
tcapr.. Inpc
—— Vo, —
CAS V“ \_/
. tRAH
TASR—»{ (e
VH — \
AgAz @l ROW
VIL -

NOTE: UW,[W,OE="H"or'L"

CAS-Before-RAS Refresh Cycle

1018 21

v ‘——‘RP—" tRAS " P
RAS* V: -/ \ £ \_
tRPC
CAs i — ] A
V041015 \\:: B > OPEN
NOTE: DIN' UW,[W,0E, A0~ A7 ="H"or“L” e
Hidden Refresh Cycle (Read)
v — tRAS "~ > La—tRp —~ tRAS ” 1Rp —
N el R 3
IcRP | e \ w | . .
r¢—— IRCD = le—1'cHR l+——1tcRp ——»|
CAS ::: _/f e~ tRAD -~ \\ Al
tasRa] |w  (ASC™ = CAH
> fthad |
A0 A7 :::Z)!ow:@ coL. [(;777777777777,’77777777){
tRCS |a—= > I-'RRH
o . [T XL,
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w [T 77
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E \[ Y. 111N
o ™ =ltcac :S;F
(0O “OH ™ e T
11016, _ { DATA-OUT ——

NOTE: D = OPEN
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MOSEL VITELIC V53C664A

Hidden Refresh Cycle (Write)
1
v RAS o — tRas F‘W-——
— YH-— t
RAS vy, _ N\ . £ K 7 \
\CRP-={ r-
’1 J——'ACD L — ._tCHRAAL tepp
_ VH-
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1579 24

tDHR

NOTE: DOUT =0PEN

Hidden Refresh Cycle (Upper Byte Write)

the tRe

v fe———Ras ‘—_}%: 'RAS 1R e
JE— H— Y AR
RAS v, _ iy \ ] N\
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Vi —
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1
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e tpH

N EMIEANN ANV ST ANRRIRRRRRRRRRRRRRNNY

UDHR

t
|
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MOSEL VITELIC V53C664A

Hidden Refresh Cycle (Lower Byte Write)

tre trRC
V— tRAS <—‘RP—>‘ tRAS s a—
RAS ViL -~ A gl "’ S / \_
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MOSEL VITELIC V53C664A

CAS-Before-RAS Refresh Counter Test Read-Modify-Write Cycle

Vi | tRAS l‘_IFF_:‘
RAS y _ L f A
1CsR le{CHR lep 'RSH - *|tcrp
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