V53C466A-FAMILY

" VITELIC
HIGH PERFORMANCE, LOW POWER
64K\X'4.BIT STATIC COLUMN
CMOS DYNAMIC RAM
0
HIGH PERFORMAN/QI;\\(SQ\@ﬁseA 60/60L 70/70L 80/80L 10/10L
Lt 60 ns 70 ns 80 ns 100 ns
Max. Column Ad/d}% j&écess Time, (tCAA) 30 ns 35ns 40 ns 45 ns
Min. Statgcﬁﬁimyﬁ N;ode Cycle Time, (tyycr tspe) 40 ns 45 ns 50 ns 55 ns
Min. BgadﬁMe Cycle Time, (tRC) 115ns 130 ns 145 ns 175 ns
&Q
. wa POWER V53C466AL 60L 70L 80L 10L
) Max. GMOS Standby Current, (I ,) 1.2mA 1.2mA 1.2 mA 1.2 mA

Features

s Low power dissipation for V53C466A -10
+ Operating Current—65 mA max.
« TTL Standby Current—3.5 mA max.
s Low CMOS Standby Current
« V53C466A—3 mA max.
+ V53C466AL—1.2 mA max. o
» Read-Modify-Write, RAS-only Refresh, CAS-
before-RAS Refresh capability
a Static Column Operation — continuous data rate
greater than 24 MHz
n 256 Refresh cycles/4 ms.

current, inherently high CMOS reliability, and upon
request, extended refresh for very low data retention
power (V53C466AL).

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Static Column
operation allows random access of up to 256 (x4) bits
within a row with cycle times as short as 45 ns.
Because of static circuitry, CAS is not required either
to clock or to gate column addresses. Since CASis

» Standard packages are 18 pin Plastic DIP and
18 pin PLCC

Description

The Vitelic V53C466A is a high speed 65,536 x 4
bit CMOS dynamic random access memory.
Fabricated with Vitelic's VICMOS Il technology, the
V53C466A offers a combination of size and features
unattainable with NMOS technology: Static Column
decode for high data bandwidth and clock-free page

not in the critical access time path, system design is
easier, and inherent device speed is more usable.
These unique features make the V53C466A ideally
suited for computer peripherals, control systems and
graphic systems.

The V53C466AL-10 offers a maximum, data/
retention power of 10 mW when Mating\'0 CMOSs
standby mode and performing RAS-only\or-CAS-
before-RAS refresh cycles. For selecteMéC466A
devices with Refresh Interval Ior;ge{than 4 ms,

operation, fast usable speed, CMOS standby consult factory. A % )
Device Usage Chart
Operating Package Outline Access Time (ns)
perature N Temperature
Range P J 60 70 80 100 Low Std Mark
0°C to 70°C . . . . . . . Blank

V53C466A Rev. 00 June 1990
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" VITELIC
Description Pkg. | Pin Count
Plastic DIP P 18 L]_I
pLCC J 18 FAMILY
18 Lead Plastic DIP
PIN CONFIGURATION
Top View
OE ] 1 18 [ Vss
o1 [ 2 17 [J o4
o2 [ 3 < 6 [] CAS
WE [+ @ 15 103
s s & 144
Ap s 8 13[1As
a7 = 1204
A [ 8 11 [ As
voo [] 9 10 [ Ar
Absolute Maximum Ratings*
Ambient Temperature
UnderBias .......cccoveevveveeemenernnane —10°C to +80°C
Storage Temperature (plastic) ....—55°C to +125°C
Voltage on any Pin Except VDD
Relative to Vg S =100 +7.0V
Voltage on V relatlve to V ............. -10to+7.0V
Data Out Current

Power Dissipation

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.
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DEVICE PKG. SPEED TEMP.
{
:] tRAc) pwr, L BLANK (0°C 1o 70°C)
P(PLASTIC DIP)
J (PLCC) BLANK (NORMAL)
L (LOW POWER)
60 (60 ns)
70 (70 ns)
80 (80 ns)
10 (100 ns}
18 Lead PLCC Package
PIN CONFIGURATION
Top View
888
2 11817

102 g 18 CAS
WE © 153103
RAS b 1 Ag
Ao 3 3 A3
Az > 3 A,

9
<8<<
>
Logic Symbol
— Ap
— A1 ot —
— AZ
— A vo2 —
— A4
— As Vo3 —
u— AG
— A7 104 }—
—o| RAS
— CAS
— WE
—0| OE
Capacitance*
T, =25°C, Vpp =5V +10%, Vg =0 \

Symbol Parameter Typ. | Max. | Unit
Cint Address 3 4 pF
Chi RAS, CAS, WE, OE 4 5 pF
Cout 110 4 6 pF

*Note: Capacitance is sampled and not 100% tested



" VITELIC V53C466A
Block Diagram
64K x 4
oo
WE &
CAS o l_, L
RAS RAS CLOCK CAS CLOCK WE CLOCK OE CLOCK
|_,| GENERATOR GENERATOR GENERATOR LOGIC
VoD { o)
O
Vgg o—» DATA /O BUS !
_ o pB——-o0 fO2
¥l COLUMN DECODERS BUFFERl o 105
< Yo —Y7 SENSE AMPLIFIERS —0 /04
REFRESH
COUNTER H 256 x 4
no
Ag o—+ &ff — 2
wo
Aro—s o & MEMORY
: [ SRR [of HN ARRAY
. oa  (Xo-X7 & [256
Ag O—» oca 3
[aYa) Q
A7 O—» 9( <z( T
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‘V VITELIC V53C466A
DC and Operating Characteristics
Ta= 0°C to 70°C, V= 5 V £10%, VSS = 0V, unless otherwise specified.
V53C466A V53C466AL
Symbol | Parameter Access Unit| Test Conditions | Notes
Time Min. | Max. | Min. | Max.
L, Input Leakage Current -10 10 -10 10 BA | Vgg SV < Voo
(any input pin)
ho Output Leakage Current -10 10 -10 10 BA [ Voo sVorsVpp
(for High-Z State) RAS, CASatV,
lbp1 | Vpp Supely Current, 60 80 80
Operating 70 75 75 MA | toe = 1ge (min.) 1,2
80 70 70
100 65 65
IDDz VDD Supply Current, 35 2.0 mA | RAS, CAS at VIH
TTL Standby other inputs > Vss
lboa Vpp Supply Current, 60 80 80
RAS-Only Refresh 70 70 70 MA | toe = tge (min,) 2
80 60 60
100 50 50
|DD " VDD Supply Current, 60 50 50
Static Column Mode 70 45 45 mA | Minimum Cycle 1,2
Operation 80 40 40
100 35 35
loos | Vob Supply Current, 4 25 mA | RAS=V, ,, CAS=V, 1
Standby, Output Enabled other inputs > Vss
Ibos | Voo Supply Current, 3 1.2 mA | RAS 2V, 0.2V,
CMQS Standby CAS at VlH' other
inputs 2 VSS
V"_ Input Low Voltage -1 0.8 -1 08 Vv 3
V|H Input High Voltage 2.4 VD +1 2.4 VDD+1 v 3
Vou Output Low Voltage 04 04 V |l =42 mA
VOH Output High Voltage 24 24 Vv IOH =-5mA
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" VITELIC V53C466A

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

60/60L 70/70L 80/80L 10/10L
# | JEDEC Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max.| Min.; Max.| Min. | Max.
1 | tairit | tRas RAS Puise Width 60 | 75K | 70 | 75K| 80 | 75K | 100 | 75K | ns
2 | tqoRe tae Read or Write Cycle Time 115 130 145 175 ns
I T RAS Precharge Time 45 50 55 65 ns
4 [ 9onr |tesn CAS Hold Time 60 70 80 100 ns
5 | teticnr | toas CAS Pulse Width 20 25 30 35 ns
6 | loictt | tRoo RAS to CAS Delay 20| 40 | 25 | 45| 25| 50 | 25 | 65 | ns 4
7 | Ywheere |tRos Read Command Setup Time 0 0 0 0 ns
8 | LA tash Row Address Setup Time 0 0 0 0 ns
9 |t qax tRAH Row Address Hold Time 10 15 15 15 ns
10 | toupaz 1z OE or CAS to High-Z Dout 0 0] 0 15| 0| 20| 0 25 |ns | 56
1| teinax 1 OE or CAS to Low-Z Dout 0 0 0 0 ns | 56
12 |t sav thac Access Time from RAS 60 70 80 100 | ns | 7,89
13 | toqqy teac Access Time from CAS 20 25 30 35 | ns 9
4 tg,av loac Access Time from OE 15 15 20 25 | ns 9
15|t AvVQV tcan Access Time from Column 30 35 40 45 ns |9,10,16
Address
16 ICL1RH1 ®) tRSH(R) RAS Hold Time (Read Cycle) | 20 25 30 35 ns
17 twecz | tres Read Command Setup Time 0 0 0 o] ns
18 | tayrus tcaR Column Address to RAS 30 35 40 45 ns
Setup Time
19 | o 4ax tarm Column_Address Hold Time 60 70 80 100 ns
from RAS (Read)
20 | toiowx tacH Read Command_Hold Time 5 5 5 5 ns 1
Referenced to CAS
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" VITELIC V53C466A
AC Characteristics (Contd.)
60/60L 70/70L 80/80L 10/10L
# | JEDEC Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max.| Min.| Max.| Min. | Max.

21 | toiowx taRH Read Command Hold Time 5 5 5 5 ns 11
Referenced to RAS

22 tRH2AX YARH Column Address Hold Time 5 5 5 5 ns
from RAS

23 tRL1AY a0 RAS to Column Address 15 30 20 35 20 40 20 55 ns 12
Delay Time

24 |t AXQX toHA Output Hold Time from 0 0 0 0 ns
Address Change

25 taH2aX ton D_ata Hold Time from 0 0 0 0 ns
OE from CAS

26 1CL1 RH1(W) tRSH(W) RAS Hold Time (Write) 20 25 30 35 ns

27 | o Wi twWoR RAS to Write Command 35 40 45 60 ns
Lead Time

28 | YwL1RHY tRwL Write Command to RAS 20 25 30 35 ns
Lead Time

29 YL 1cH1 towe Write Command to CAS 20 25 30 35 ns
Lead Time

30 tWL1WH1 th Write Pulse Width 10 15 15 20 ns

31| twowre | twop Write Command 10 15 15 20 ns
Precharge Time

32 twiicLe twes Write Command Setup Time o] 0 o] (] ns 13,14

33 | toL1wHt twen Write Command Hold Time 25 15 15 20 ns

34 | o) swHi twer Write Command Hold Time 50 55 60 70 ns
from RAS

3Bt AVWL2 taws Column Address to Write 1] 0 0 0 ns
Command Setup Time

36 | b jax tAWH Column Address to Write 10 15 15 20 ns
Command Hold Time

37 | taLiax tarw Column Address Hold Time 50 55 60 70 ns
from RAS (Write)
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‘V VITELIC V53C466A
AC Characteristics (Contd.)
60/60L 70/70L 80/80L 10/10L
# | JEDEC Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max.| Min. [ Max. | Min. | Max.
38 | thywie tos Data In Setup Time 0 0 0 0 ns 15
39 | bw1px ton Data In Hold Time 10 15 15 20 ns 15
40 | torownt | tows OE Setup Time from 10 15 20 25 ns
End of Write
M |t | toon OE Hold Time from CAS 10 15 20 25 ns
42 tRLZRLz tRWC Read/Modity/Write 160 185 210 250 ns
(RMW) Cycle Time
43 | taipm tRRw RMW Cycle RAS Pulse 105 125 145 175 ns
(RMW) Width
44 teLicH tcrw RMW Cycle CAS Pulse 65 80 95 110 ns
(RMW) Width
45 tRL1AX ‘AR Column Address Hold Time 100 120 135 165 ns
{(RMW) from RAS (RMW Cycle)
46 | th qwie tRwD RAS to WE Delay 80 95 110 135 ns 13
47 | taywio Luwp | Column Address to WE 50 60 70 80 ns 13
Delay
48 |t qwie tewp CAS to WE Delay 40 50 60 70 ns 13
49 IGH2WL2 IOWD OE to WE Delay 15 20 25 30 ns
50 | twiowio tswo Static Column Mode 40 45 50 55 ns
Write Cycle Time
51 tWH2QV twea Write Precharge 20 20 25 30 ns 9,16
Access Time
52 twLiav twWRA Write-Read Access Time 75 85 95 105 | ns 9,16
53 | twiraLe tyon | Write to O Hold Time 15 20 20 25 ns
54 taLiwLe towh Delay from RAS to Second 60 70 80 100 ns
Write Command
55 tRU DX tbuR Data In Hold Time 50 55 60 70 ns
Referenced to RAS
56 | tay AV(R) tspe Static Column Mode 40 45 50 55 ns
Read Cycle
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" VITELIC V53C466A
AC Characteristics (Cont'd.)
60/60L 70/70L 80/80L 10110L
# | JEDEC Symbol Par Unit | Notes
Symbol Min. | Max. | Min. | Max. | Min. | Max. | Min. |Max.
57 | toyowHi twhe Write Command Hold Time 0 0 0 0 ns 13
Referenced to CAS
58 | lopopie tcrp CAS to RAS Precharge Time | 10 15 15 15 ns
59 | toe1pu1 | tRoH RAS Hoid Time_ 15 15 20 25 ns
Referenced to OE
60 | tq 1cH tonr CAS Hold Time 15 20 25 30 ns
CAS-Before-RAS Cycie
61 | toyocle tapc RAS to CAS Precharge Time | 0 0 0 0 ns
62 tCL1 ALY lCSR CAS Setup Time 10 10 10 10 ns
CAS-Before-RAS Cycle
63 |ty tep CAS Precharge Time 10 15 15 20 ns
'T t Transition Time 3 50 3 50 3 50 3 50 ns 17
(Rise and Fall Time)
e Refresh Interval 4 4 4 4 ms 18
(256 Cycles)
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" VITELIC V53C466A

Notes:

1.

12.

13.
14.
15.
16.
17.

18.

{5p is dependent on output loading when the device output is selected. Specified |y, (max.) is measured with the
output open.

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

transitions per address cycle in Static Column Mode.

. Specified V| (min.) is steady state operating. During transitions, V| {min.) may undershootto—1.0 V for periods not

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

- tecp (Max.) is specified for reference only. Operation within t_ . (max.) and t, . (max.) limits ensure thatt;, . (max.)
and 1., , (max.) can be met. Ift. ., is greater than the specified t, ., (max.), the access time is controlled by t.,,
and t.,..

. Assumes three state test load of 5 pF and a 380 Ohm Thevenin equivalent.

. At any given temperature and voltage combination, coincident deselection/selection is permissible for “wire ORed”
devices.

. Assumes that t,; < to,q (max.). Itz is greater than tg, (max.), to,c will increase by the amount that t_,,
exceeds t,,, (max.).

. Assumes that o <t (max.). If toop is greater than o, (max.), g, will increase by the amount that 1.,

exceeds o, (max.).

. Measured with a load equivalent to two TTL loads and 100 pF.
10.
. Eithert__  ort

Assumes that tp,, 2 tg, ) (Max.).

arm OF thcy Must be satisfied for a Read Cycle to occur.

Operation within the t. ., (Max.) limit ensures that t_, . (max.) can be met. t.,, (max.) is specified as a reference
point only. If t,, is greater than the specified t_,, (max.) limit, the access time is controlled by t,, and t.,..

t and t

L RWD’ "AWD CwD

t t are not restrictive operating parameters.

WCS® "WHC’

t (min.) must be satisfied in an Early Write Cycle.

WCS
t, @nd t,, are referenced to the latter occurrence of CAS or WE.

Access time is determined by the longest of t, ., t,p, @and tyn,.

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

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.
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‘V VITELIC V53C466A
Waveforms of Read Cycle
tRC (2)
tRAS (1) (et RP (3) —#=
Vi — T -
RAS \ /
Vi — \ | tcp(se) \
[ :RSH (R)(16) — -
CSH (4)
tCAS (5) j]
Vi — — tACD (6) ™ [*— ROH (60) P j
CAS Vi — T\ l/
t |-— —-] j— ¢
, RCS (7‘7 ‘ tRCH 20y . RAH (21}
e CH— \ 3
WE
o= TITTITF T BRJANANY
t RAD (23) - AAR (19) .
U RAH (9)—L ft— M tARH (22)
tASR (8) > e
Address M — "~ WrowX X COLUMN XOOOO0
L~ —
re— tCAC (13) —™ FE LOHA (24)
le—— tCAA(15) — =1 HZ (10) ™
et tRAC (12) — ™
VoH— r y
o Ve — —~ X DATAOUT —
‘Lzm r‘—‘:OH (25) ™
—™1 tOAC (14) V HZ (10)
— Vin—
ot vy — MUY
1003-1 01
Waveforms of Write Cycle (CAS-Controlled)
tRC (2)
tRAS (1) tRP (3) —
— Vi — T
RAS v, — \‘\ 4 tcrp(se) \
[ 'RSH (W)(26) -
1csH@) — ™
v 'RCD (6) tCcAS(5) — ™ i
_ ViH—
CAS V||_ - }i ’ /
™ towLo)

T 'RWL(28)
Ld——v 1 —-
tWCS (32) —» [ ‘ WCH (33)

WE Y W \n tweao ™/ /1)) [/

fg—————————————— ——————
tWCR (34)

tRAH (@) [ tARW @
LASR (8)— J i
Vg —
paress 1~ YrowX(¥__corumn_ XOUUUO0ULGUOC0URCIOUTK
tAWS (35) ﬂ tAWH (36)
—»! IpH(3g) ‘e
v tps (38) —- a—
_ r !
wo v { DATAIN High-Z

————tpyRss) — ™

v tows 40) > L——»‘tCON(M)
ok vy — /. [/ /7 AR \

1003-1 02
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I T
" VITELIC V53C466A
Waveforms of Write Cycle (WE-Controlled)
tRC (2)
tRAS (1) t RP (3) —|
= Ym— T } 3
RAS v \ \
iL \ ¥
[ tRSH(W)(26) 1CRP (58) .-
{CSH (4)
v r=tRCD (6) 1cAs(5) — ™)
— ViH —
CAS v — / /
I ~ towL (20)
™ tRWL(28B)
r+— LWDR (27) — [+ twp (30) —*
o= Vi )
WE v = OO (/1
o1 Nt | ——
tRAH (9)—]  fa— tARW (37) T
LASR (8)—#{ |e— ||
Vi — r
nasess v~ Yrow¥(¥__coromn KO0O0O0LCCOOOINN
' aws (35) ™ - : l—
AWH (36)
t
108 (38) L DH (39)
o Vi — | ,
_ DATAIN } High-Z
. tHz (10)*]
OE VlH — /
vy — 1003-1 03
Waveforms of Read-Modify-Write Cycle
tRWC (42)
LRAW (43) 'RP (3) —
— Vu— T
RAS v, \ s ‘CRP(SB)\
=—'RCD (6) > topw (44)
— Vi — f—_—
CAS v, K
:cwn (48) : RWL (28)
; RWD (46 I — CWL 20— ™
— le— tRCS (7) el ‘ y @0
= Vin —
we i = /) / N/ /// L
L AR (45)
tRAD (23) LAWD (47)—™
t RAH (9)—— -—
VASR (8) > I t AWH (36)
Vi — s !
vz R?WK)( COLUMN ]
— p— t
tcan(15) CAC 13 ' DH (39)
le— tRAC (12) — tDS (35) — re—
Vin Vou — ' \ .
o v T ——X 8 EX; High-2
tLz (11) -y «fOH(zs)
LOAC (14) e - tHZ (10)
towD (49)
VY f
OE v, — 1003-1 04
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" VITELIC V53C466A

Waveforms of Static Column Mode Read Cycle

tRAS (1) — tRP (3)-»
— Vg — T
RAS v, _ \ . \

le—1RCD (6) T cRP (58)
aas v = ¥
[
— tRCS (7) — =— 'RCH(20)
— Vi — v
we v = 7777777 N
le——— 1 ARR {19) —{
. 'RAD (23) tHZ (10)
RAH (9 [ t
tAsR (a)—(—)ah— = tSRC (56) CAR(18) tARH (22
v (22)
J— 1 A
Address M — Xrow)X X coLumno X coLumn1 % coLumnz X X CoLuMNn X
l tCAC (13) [ [ | S [DR— o tCAA(15)
1CAA (15) a— 1 CAA(15) LCAA(15) ||
o tRAG (12)—> _Q 10AH (24) 'OAH 24 ‘OAH @4 l)‘AH 24
Vv _ L' \
VOHw { Douroi( )§ Doyt E( )< Pout?) )< OourM 3=
oL 1 —
tiz ) - 'OH (29)
v e toAC (14) 1HZ (10)
— VYiH—
o8 vy = AN N /i
1003-105

Waveforms of Static Column Mode Write Cycle (CAS-Controlled)

\ tRP(3)
tRAS (1) Y
— Vg — _1
O L - \ A 'CRP(58) \_
tswe (50) —= ‘ RSH (W)(26) k—————’ o -]
ra—t CSH (4)— ™ tcr(63) CcP (63)
’ ‘ICAS(S)
tCAS (5) —w  (e— _ - ] t c AS )
e ViH— \ \
o V= N7
= 'RoD( t COH (41)
v tWCS (3 < *—twcH 33 — ™ |
o= VYH —
w V= T /77
I
- !ARW(37)—~
LRAH (@) s (55) ’“ | tawsen | e tws e
tasm (8)—’1 'AWH (36) ’ f— VAWH (36) : — tawH (36)

ST G G G0, S, G: 0N, oty (WNNRANAN ¢

tDH (39) toH@s ™ [+ 'DH P

i .

'ps (38) 'Ds (38)

vo x:t‘: O o' | O e High-Z .
e V= T T N
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" VITELIC V53C466A
Waveforms of Static Column Mode Write Cycle (WE-Controlled)
tras (1) { ja— tRP (3)
— V- T
RAS y' N . \
“swn (54) l(fnp (58)
RCD {6}
o Yy = { N i A
ke— 1 SWC (50) —» Fe—1 RWL {28)

e A e [T
we Vv = T7717777/7) //// TN

e—tanw (37) ‘—h
‘Aws (3s) L aws (35) ]

taws (35)

. tRAH (9)—*
ASR (8) ’] A AWH (36) tAWH (36} = LAWH (36)
1

agaress vt~ Weow X Mook oo 7 CUNNERRARARNY
ton o) = om0 r — rlm(w
I N A

v 'ps (38) tDS (38) — DS (38)
L

tHZ (10)
e Vi — 7 A
OF Ve — // / 1003-1 07
Waveforms of Static Column Mode Read-Write-Read Cycle (CAS-Controlled)

N tRP (3
tRAS (1) p
RAS M — \
Vi — \
tcAs (5) teas (5) t
v = RCD (6) - a—1CP (63) CP ©3)
— Vi — Y tcas (5)
CAS v, — \ 4 '
Y wHC (57)
t wCH (33 [
: " wes (z2) _Lﬂ *ﬂ LTtRCS a7)
RCS (7
S0 t RCH (20) = tCWL (29)
o= Vi — 7 1w (30)
we v = /) /1)) A 7
'RAD (23) o o (e @ t
—»{| (=—tOH(25)
LRAH (@) e 1
1ASR (8)—(—) II« AWH t(%) —w{ -t OHA (24)
V| — T\ 4 \ T 1 L
Address Vi — ROW i COLUMN 0 Iﬂ‘ COLUMN1 X C(?LUMNZ
| M *"{tcaa(s)
teac (13) > A’M‘“OHA(&) }‘_" [ WP 51)
toaa(is) le—=  tpsEe = M- ‘Wiz ] CAAS)
= 'RAC (12— H ,:_ ! DH (39,
VFHVOH— D” "4 D N lD T\
Vo VoV, out >—<>l\ N { Cour X R
Lz (19— t’j tz
re- LOH (25) L
- - 1 GAG (13) 1z (10)

NN Wi
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" VITELIC V53C466A

Waveforms of Static Column Mode Read-Write-Read Cycle (WE-Controlled)

tRAS (1) — tRP (3)
e YH — Y
RAS v, — \ B
tRCD (6)
- VIH p— !\
CAS v, — \ —
tRCS (7) TWP (30)
o Ve — y -
WE vy, _— 77
IL
{ASR ®) F =~ 'ARR(19) > t AWS (35)
T tt RAD (23) ﬁ LAWH@EE) [+— 1 OHA (24)
Ve I‘* RAH (9) . LA
Address VIH XX COLUMN 0 COLUMN 1 COLUMN 2 ]
It i | v
t CAC {13) - ‘OHA(Z‘%) : WPA(51)
'&Aus) tpsasy > M WA ] CAA(15)
tRAC (12) ™ t DH (39
Viu VoH — X
w vy D our DIN ODour Ap——""
L oL i ‘ t WOH (53) 4 t
e— 1OH (25
tiz (1 F"OH(ZS) r @)
LOAC (14) tHz (10) tOAC(M) — Yz (10)
— Vi — \ ‘1 1003-1 09
OE v, —
Waveforms of RAS-Only Refresh Cycle
’* tRC (2) -
e tRAS (1) - tRP(3)
— Vg — T
RAS v, _ N
. Vi —
CAS Vv —

A T AAATAAALARTARARRARRARRRRRRRANAAN

1

ASR (8) r_; YRAH (9)
Vig —
vy — ROW

w v, - — High-Impedance

ot vi T A\ AN JANEASERRARARNY AN

1003-1 10
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" VITELIC V53C466A
Waveforms of Hidden Refresh Cycle (Read)
tRe(2) (i tRC(2) ,
e tRas) ™ - tRP (3) r— tRAS (1) — ™ RP (3)—»
RS M \ / LL : .
mnt(g?ﬂff)——tgsmams) *— 1 CHR (61) [*— tcRP (58) —™
M tcar(18) ™™ j/
t crp (58) r—’ t RAD (23)
s e = /] ‘
tASR(B) ™ e la— t
—= = R (9) —» ARH (22)
S BV §3 € ST S S,
'Res (17) I t RRH (21)
we " Z T/ TT s N T
" Yo _Z/ " toac (14)
ot v LTIV e T
I teac (13) . ‘z (Tn)—a"‘ tHz (10)
le—tRAC (12)L>l LZ{m !
—_ }_—
vo VgH \ Dour / 1003-1 11
L
Waveforms of Hidden Refresh Cycle (Write)
tRC (2) ' 'RC(2)
YRAS (1) 1RP (3) — e——— tRAg (1) —— "RP(S)-»\_
== Ym— T ;[ { If-
RAS vy _ \ ;
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Waveforms of CAS-before-RAS Refresh Cycle

V53C466A
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Functional Description

The V53C466A is a CMOS dynamic RAM
optimized for high bandwidth and low power
applications. It is functionally similar to other
dynamic RAMs. The V53C466A can either read or
write four bits of data at a time by multi-plexing a
16-bit address into an 8-bit row and an 8-bit column
address. The row address is latched by the Row
Address Strobe (RAS). The coiumn address,
however, is only latched during a Write cycle by
either Column Address Strobe (CAS) or Write
Enable (WE), whichever occurs last. During a Read
cycle, the column address is not latched and
continuously “flows through” the internal input
latches. Access time is primarily dependent on a
valid column address. CAS acts as an output enable
signal in the access path.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
To ensure proper device operation and data
integrity, a memory cycle must not be ended or
aborted before fulfiling the minimum t_, s timing
specification. Also, a new cycle must not bemmated
until the minimum precharge time, tap /tcp has
elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal high during a RAS/CAS
operation. The column address is not latched and
must be held valid until D, ;. becomes valid. 1/0 is
controlled by the Output Enable {OE) and CAS. This
relationship is discussed in the I/O Operation
paragraph.

Write Cycle

A Write cycle is performed by taking WE and CAS
low during a RAS-initiated Cycle. The column
address is latched by the later of either WE or CAS
going low. The input data must be valid at or before
the falling edge of WE or CAS, whichever occurs last.
Consequently, the cycle can be WE-controlled or
CAS-controlled. In a CAS controlled Write cycle
where the leading edge of WE occurs prior to or
coincident with CAS low transition, the I/Q pin will be
inthe High-Z state atthe beginning of the Write cycle.
Terminating the Write cycle with CAS going high will
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maintain the I/O pins in the High-Z state. Terminating
the Write cycle with WE going high allows the output
to go active and starts a Read (Read after Write). If
an input cycle is desired immediately after
terminating a Write with WE gaing high, OE may be
brought high to prevent the outputs from being in the
active state and to allow inputs on the I/Q lines.

The V53C466A incorporates a self-timed write
feature that simplifies the system interface and
optimizes data bandwidth. After the Write has been
initiated, the V53C466A internally completes the
write action and unlatches the address and data
latches to be ready for the next input/autput cycle.
This eliminates the need for long address and data
hold times during Write operations and allows a
subsequent column address to be applied earlier.
The write pulse width, write precharge and hold time
are minimized, providing maximum flexibility in
system design.

Refresh Cycle

To retain data, 256 Refresh Cycles are required in
each 4 ms period. Refresh can be performed in two
ways:

1. By selecting each of the 256 row addresses
determined by AC through A7 at least once every
4 ms. Any Read, Write, Read-Modify-Write or
refresh cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
is low during the falling edge of RAS, CAS-before-
RAS refresh is activated. The V53C466A will use
the output of an internal eight bit counter as the
source of row addresses and ignore external
address inputs.

CAS-before-RAS is a refresh mode only, and no
data access or device selection is allowed.
Therefore, the state of D, . will remain at High-Z.

A CAS-before-RAS counter test mode is provided
to ensure reliable operation of the internal refresh
counter. The user can use the counter test mode to
execute 256 consecutive Write cycles and then
verify the written data by applying 256 consecutive
Read cycles. In this mode, the V54C466A ignores
external row/column addresses and takes the output
from the internal counter instead.
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Data Retention Mode

The V53C466A offers a CMOS standby mode that
is entered by causing the RAS clock to swing
between avalid V, and an “extra high" V,, within 0.2
V of V. While the RAS clock is at the "extra high”
level, the power consumption is reduced to the low
CMOS standby level (I5)- Overall I, consumption
when operating in thls mode can be calculated as
follows:

(tae) X (hppy) + (taxtac) X (lope)

=
tFIX
Where t. = Refresh Cycle Time
tex = Refresh Interval / 256

Static Column Mode Operation

Static Column Mode operation permits all 256
columns within a selected row of the device to be
randomly accessed at a high data rate. Read, Write
and Read-Write-Read cycles can be performed
during Static Column operation. The row address is
internally retained by maintaining RAS active.
Following the entry cycle into Static Column mode,
data are accessed by simply changing the column
address. Because the column address buffer acts as
transparent or flow-through laiches, access begins
from a valid column address. Thus, the V53C466A
behaves like a Static RAM for multiple column
accesses within an active row that has been ac-
cessed by RAS. Static Column mode allows mixed
Read and Write cycles.

Static Column Mode provides a sustained datarate
of aver 24 MHz (x 4 bits) for applications that require
high bandwidth. The following equation can be used
to calculate the data rate achievable:

the + 255 x tonc/tswe

I/O Operation

Data Rate =

The V53C466A Input/Output is controlled by OE,
CAS, WE and RAS. A RAS low transition enables
datatotransterinto and from a selected row address.
A RAS high transition disables data transfer and
latches the output data if the output is enabled. After
amemory cycle is initiated with a RAS low transition,
a CAS low transition or CAS low level enables the
internal I/O path. A CAS high transition or a CAS

V53C466A

high level disables the /O path and the output driver
ifitis enabled. A CAS low transition while RAS is high
has no effect on the I/O data path or on the output
drivers. An OE low transition or an OE low level
enables the output drivers when the I/O data pathis
enabled. An OE high transition or an OE high level
disables the output driver but does not affect the data
storedin output latches. lfa WE low transition occurs
after the CAS low transition such that the output
driver is enabled prior to the WE low transition, itis
necessary to use OE to disable the output drivers
prior to the WE low transition to allow Data In Setup
Time (t,g)-

Power-On

After application of the V,, supply, an initial pause
of 200 ps is required followed by a minimum of 8
initialization cycles (any combination of cycles
containing a RAS clock). Eight initialization cycles
are required after extended periods exceeding the
Refresh Interval of bias without clocks.

During Power-On, the V, current requirement of
the V53C466A is dependent on the input levels of
RAS and CAS. If RAS is low during Power-On, the
device will go into an active state and |, will exhibit
current transients. Itis recommended that RAS and
CAS track with V,, or be held at a valid V,, during
Power- On to avoid current surges.

Table 1. Vitelic V53C466A Data Output
Operation for Various Cycle Types

Cycle Type Dour State
Read Cycles Data from Addressed
Memory Cell
CAS-Controlled Write High-Z

Cycle (Early Write)

WE-Controlled Write
Cycle (Late Write)

Read-Modify-Write
Cycles

Active, not valid

Data from Addressed
Memory Cell

Static Column Mode Read  Data from Addressed
Cycle Memory Cell

Static Column Mode Write  High-Z
Cycle (Early Write)

Static Column Mode Read-
Modify-Write Cycle

RAS-only Refresh

CAS-before-RAS
Refresh Cycle

CAS-only Cycles

Data from Addressed
Memory Cell

High-Z

Data remains as in
previous cycle

High-Z
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