" VITELIC V53C464A FAMILY

HIGH PERFORMANCE, LOW POWER

64K X 4 BIT FAST PAGE MODE

CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C464A 60/60L 70/70L 80/80L 10/10L
Max. RAS Access Time, {trac) 60 ns 70 ns 80 ns 100 ns
Max. Column Address Access Time, (tC AA) 30ns 35ns 40 ns 45 ns
Min. Fast Page Mode Cycle Time, (tPC) 45 ns 50 ns 55ns 65 ns
Min. Read-Write Cycle Time, (tRC) 115 ns 130 ns 145 ns 175 ns
LOW POWER V53C464AL 60L 70L 80L 10L
Max. CMOS Standby Current, ('DDG) 1.2 mA 1.2mA 1.2mA 1.2 mA

Features

= Low power dissipation for V53C464A-10
» Operating Current—65 mA max.
» TTL Standby Current—3.5 mA max.

= Low CMOS Standby Current
* V53C464A—3 mA max.
* V53C464AL—1.2 mA max. o

» Read-Modify-Write, RAS-only Refresh, CAS-
before-RAS Refresh capability

= Fast Page Mode operation for a sustained data
rate greater than 21 MHz

» 256 Refresh cycles/4 ms

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

Description

The Vitelic V53C464A is a high speed 65,536 x 4
bit CMOS dynamic random access memory. Fabri-
cated with Vitelic's VICMOS It technology, the
V53C464A offers a combination of size and features
unattainable with NMOS technology: Fast Page
Mode for high data bandwidth, fast usable speed,
CMOS standby current and, on request extended

Device Usage Chart

refresh for very low data retention power
(V53C464AL).

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode 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, the CAS clock is not
in the critical timing path. The flow-through column
address latches allow address pipelining while relax-
ing many critical system timing requirements for fast
usable speed. These features make the V53C464A
ideally suited for graphics, digital signal processing
and high performance computing systems.

The V53C464AL -10 offers amaximum data reten-
tion power of 10 mW when operating in CMOS
standby mode and performing RAS-only or CAS-
before-RAS refresh cycles. For selected
V63C464AL devices with Refresh interval longer
than 4 ms, consult the factory.

Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P J 60 70 80 100 Low Std. Mark
0°C to 70°C . . . . . . . . Blank

V53C464A Rev. 00 June 1990
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" VITELIC V53C464A
VvV 5§ 3 C 4 6 4 A

FAMILY DEVICE PKG. SPEED TEMP.
:‘ tRac) pwR. L BLank (0°C to 70°C)
" Estég'c DIP} t BLANK (NORMAL)
L (LOW POWER)
Description Pkg. | Pin Count
60 (60 ns)
Plastic DIP P 18 gg (;8 ns)
ns,
PLCC J 18 10 E100n,s) 1020 02
18 Lead Plastic DIP 18 Lead PLCC Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
- by <
OE 1 U18 [ vss 2[%;‘32
vo1 [ 2 17 1 104
w2 3 « 16[]cas 2 11817
we 004 & 15[ w03 _
ras [ s ?314:!“6 I/\% é g.%\as
A0E6§13]A3 RAS e ) Ag
A7 12 [0 A4 Ag ? 1 A3
A s 11 [0 As Az > 12 A
vop [ 9 10 [0 A7
< 8 <<
LOGIC SYMBOL
Ag
Ay 1ot —
S
—1As oz [—
— A,
—|As o3 |[—
— aq
— A7 voa |—
— RAS
— cas
:g WE
OF 1020 03
Absolute Maximum Ratings* Capacitance*
T,=25C, V., =5V+10%, V=0V
Ambient Temperature A Lo =5
UNder Bs -...c....ovoeererrereeeennanne. —10°C to +80°C Symbol Parameter Typ. | Max. | Unit
Storage Temperature (plastic) ....—55°C to +125°C Cnt Address 3 4 | pF
Voltage on any Pin Except V —— —
Relative 10 Vg v e -1.0Vto +7.0V Cinz RAS, CAS, WE, OE 4 5 pF
Voltage on V, relative to Vg e -1.0Vto+7.0V
Data Out Current ...............ccoe.. Cour | 1O 4 6 | PF
Power Dissipation ...........ccocovninniiina 1.0W

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

“Note: Capacitance is sampled and not 100% tested
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" VITELIC V53C464A
Block Diagram
64K x 4
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" VITELIC V53C464A

DC and Operating Characteristics (1-2)
T,=0Cto 70°C, V=5 V +10%, Vg =0V, unless otherwise specified.

V53C464A V53C464AL
Symbol Parameter Access Unit | Test Conditions [Notes
Time Min. Max. Min. Max.
ILI Input Leakage Current -10 10 -10 10 pA VSS < VIN < VDD
(any input pin)
o Output Leakage Current -10 10 -10 10 PA | Vee sVour<Vpp
(for High-Z State) RAS, CAS atV,,,
60 80 80
'DD1 VDD Slllpply Current, 70 75 75 .
Operating 80 70 70 mA | tge =tge (min.) 1,2
100 65 65
IDDZ VDD Supply Current, 3.5 2.0 mA | RAS, CAS at VIH
TTL Standby other inputs 2 Vg
60 80 80
bos | Yob Supply Current, 70 75 75 .
RAS-Only Refresh 80 65 65 mA tac =the (min.) 2
100 55 55
60 50 50
looa Vop Supply Current, 70 45 45
Fast Page Mode 80 40 40 mA | Minimum Cycle 1,2
Operation 100 35 35
505 Voo Supply Current, 4 25 mA | RAS=V, ,CAS=V, 1
Standby, Output Enabled other inputs > Vss
IDDG VDD Supply Current, 3 1.2 mA | RAS = VDD 0.2V,
CMOS Standby CAS at V|, other
inputs > VsS
VIL Input Low Voltage —1 08 -1 0.8 v 3
VIH Input High Voltage 2.4 VDD 2.4 VDD Vv 3
+1 +1
VOL Output Low Voltage 0.4 0.4 Vv IOL =4.2mA
VOH Output High Voltage 2.4 2.4 A 'OH =-5mA
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" VITELIC V53C464A

AC Characteristics
T, =0°Cto70°C, Vpp =5V 110%, Vgg = 0 V, 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 tRL1RH1 tRas RAS Pulse Width 60 | 75K | 70 | 75K | 80 | 75K | 100 | 75K ns

2 taLoRLe tac Read or Write Cycle Time 115 130 145 175 ns

3 | tnoRLe top RAS Precharge Time 45 50 55 65 ns

4 (to iom tesn CAS Hold Time 60 70 80 100 ns

5 |to 1cm toas CAS Pulse Width 20 25 30 35 ns

6 [taicLe taco RAS to CAS Delay 20 | 40 |25 | 45 | 25 | 50 | 25 | 65 | ns 4

7 'WHchz tncs Read Command Setup Time 0 0 0 0 ns

8 tVRL2 tasr Row Address Setup Time 0 0 0 o] ns

9 | taL1ax tRAH Row Address Hold Time 10 15 15 15 ns

10 | tavers tasc Column Address Setup Time 0 0 0 a ns

11 [ty 1ax toan Column Address Hold Time 10 15 15 20 ns

12 [t squ ® | ‘RsHR) RAS Hold Time (Read Cycle) | 20 25 30 35 ns

13 | toromie tcrp CAS to RAS Precharge Time 10 15 15 15 ns

14 | totowx tacH Read Commanﬂﬂd Time 5 5 5 5 ns 5
Referenced to CAS

15 tRH2wWX tRRH Read Commani@ld Time 5 5 5 5 ns 5
Referenced to RAS

16 o 1Ru2 taoH RAS Hold Time 15 15 20 25 ns
Referenced to OE

17 taLiqv toac Access Time from OE 15 15 20 25 | ns

18 [t 1qv teac Access Time from CAS 20 25 30 35 | ns 6,7

19 [ ,qv taac Access Time from RAS 60 70 80 100 | ns | 689

20 [t AvaV caa Access Time from Column 30 35 40 45 ns 6,7,10
Address
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" VITELIC V53C464A
AC Characteristics (Cont'd.)
60/60L 70/70L 80/80L 10/10L
# | JEDEC | Symbol Parameter Unit| Notes
Symbol Min.| Max.|Min.|Max.| Min.| Max.| Min.| Max.
21 |t 10x Lz OE or CAS to Low-Z Output 0 ] 0 0 ns 17
22 tCHZQZ tHZ OE or CAS to High-Z Output 0 10 0 15 0 20 0 25 ns 17
23 |15 1ax tAR Column Address Hold Time 50 55 60 70 ns
from RAS
24 tRL1 AV tRAD RAS to Column Address 15| 30 | 20 | 35 { 20 | 40 | 20| 55 ns 11
Delay Time
25 [t s W) tRSH(W) RAS or CAS Hold Time 20 25 30 35 ns
in Write Cycle
26 | twiicHt towe Write Command to CAS 20 25 30 35 ns
Lead Time
27 | twiicLe twes Write Command Setup Time 0 0 0 0 ns 12,13
28 | 1oy ywHi tweH Write Command Hold Time 10 15 15 20 ns
29 b 1wHA twtp Write Pulse Width 10 15 15 20 ns
30 [ ta ywHs twcr Write Command Hoid Time 50 55 60 70 ns
from RAS
31 [ twiiRH1 tawL Write Command to RAS 20 25 30 35 ns
Lead Time
32 | thywie thg Data In Setup Time 0 [} 0 0 ns 14
33 twL1DX tDH Data In Hold Time 10 15 15 20 ns 14
34 |tiae twon Write to OE Hold Time 10 20 20 25 ns
35 taHeDxX toep OE to Data Delay Time 15 20 25 30 ns
36 teLoRL2 tch Read-Modify-Write 170 185 210 250 ns
(RMW) Cycle Time
37 |t 4RH1 tRRW Read-Modify-Write Cycle 105 125 145 175 ns
(AMW) RAS Pulse Width
38 | to1wie lowo CAS to WE Delay 40 50 60 70 ns 12
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" VITELIC V53C464A
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.
39 RL1wLe tawp RAS to WE Delay in 80 g5 110 135 ns 12
Read-Modify-Write Cycle
40 |t 1om torw CAS Pulse Width (RMW) 65 a0 95 110 ns
41 |t AVWL2 tawd Col. Address to WE Delay 50 60 70 80 ns 12
42 tCLZCLZ tPC Fast Page Mode 45 50 55 65 ns
Read or Write Cycle Time
43 toHocLe tep CAS Precharge Time 10 15 15 20 ns
4 e tear Column Address 1o RAS 30 35 40 45 ns
Setup Time
45 toHzav tcap Access Time from 40 45 50 55 ns 6,7
Column Precharge
46 trLiDX toHR Data in Hold Time 50 55 60 70 ns
Retferenced to RAS
47 tCL1RL2 tcsn CAS Setup Time 10 10 10 10 ns
CAS-before-RAS Refresh
48 |ty e tarc RAS to CAS Precharge Time 0 0 0 0 ns
49 taL1cH1 tohR CAS Hold Time 15 20 25 30 ns
CAS-before-RAS Refresh
50 |t oci toem Fast Page Mode 85 105 120 140 ns
(RMW) Read-Modify-Write Cycle Time
ty S Transition Time 3 50 3 50 3|60 3 50 ns 15
(Rise and Fall)
tal Refresh Interval 4 4 4 4 ms 16
(256 Cycles)
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" VITELIC V53C464A

Notes:

1.

10.

12.
13.
14,
15.
186.

17.

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

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

transitions per address cycle in Fast Page Mode.

. Specified V, (min.} is steady state operating. During transitions, V| (min.) may undershoot to —1.0 V for a period

not to exceed 20 ns. All AC parameters are measured with V, (min.) 2 Vg and V, (max.) £ Vg,

- tacp (Max.) is specified for reference only. Operation withintg.o (max.) limits insures that to, . (max.) andt.,,(max.)

can be met. If 1., is greater than the specified t,., (max.), the access time is cantrolled by 1,,, and t.,..

. Either tp, or tae,, must be satisfied for a Read Cycle to occur.
. Measured with a load equivalent to two TTL inputs and 100 pF.
. Access time is determined by the longest of t., ., teac @and te,p.

. Assumes thattg, <to,p(max.). Iftg,pisgreaterthanty, (max.), tp o Willincrease by the amount that t,,,, exceeds

toap (Max.).

. Assumes thatty.,Sto.g {max.). Ift, is greaterthantg., (max.), t, will increase by the amount that t, . exceeds

tacp (Max.).

Assumes that t, o 2 to,, (max.).

. Operation within the 1o, (max.) limit insures that t,, . (max.) can be met. tp, (max.}is specified as a reference

point only. If t, is greater than the specified tg,, (max.) limit, the access time is controlled by t.,, and t;,..

twes Tawo’ tawp and t.,,, are not restrictive operating parameters.

twes (min.) must be satisfied in an Early Write Cycle.
1, and t,, are referenced to the latter occurrence of CAS or WE.
tris measured between V,, (min.) and V;, {max.). AC-measurements assume t; = 5 ns.

An initial 200 ps 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.

Assumes a three-state test load of 5 pF and a 380 Ohm Thevenin equivalent.
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" VITELIC V53C464A
Waveforms of Read Cycle
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" VITELIC V53C464A
Waveforms of OE Controlled Write Cycle
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" VITELIC V53C464A

Waveforms of Fast Page Mode Read Cycle
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Waveforms of Fast Page Mode Write Cycle
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" VITELIC V53C464A

Waveforms of Fast Page Mode Read-Write Cycle
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" VITELIC

Waveforms of CAS-before-RAS Refresh Cycle
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Waveforms of Hidden Refresh Cycle (Read)
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" VITELIC V53C464A
Waveforms of Hidden Refresh Cycle (Write}
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" VITELIC V53C464A

Waveforms of CAS-before-RAS Refresh Counter Test Cycle
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" VITELIC

Functional Description

The V53C464A is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. It is functionally similar to a traditional
dynamic RAM. The V53C464A reads and writes
data by multiplexing 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
column address “flows through” an internal address
buffer and is latched by the Column Address Strobe
(CAS). Because access time is primarily dependent
on a valid column address rather than the precise
time that the CAS edge occurs, the delay time from
RAS to CAS has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle, onceinitiated, must notbe ended
oraborted before the minimum t.,, . time has expired.
This insures proper device operation and data
integrity. A new cycle must not be initiated until the
minimum precharge time t_/t.. 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 must be held for a
minimum specified by t,,. Data Out becomes valid
only when t,, ., to,c. 1o, @nd tCAC are all satisfied.
As a result, the access time is dependent on the
timing relationships between these parameters. For
example, the access time is limited by t.,, when

t t andt,,. are all satisfied.

RAC’ "CAC

Write Cycle

A Write Cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The Write Cycle can be
WE-controlled or CAS-controlled, depending on
whether WE or CAS falls later. Consequently, the
input data must be valid at or before the falling edge
of WE or CAS, whichever occurs last. In the
CAS-controlled Write Cycle when the leading edge
of WE occurs prior to the CAS low transition, the /O
data pins will be in the High-Z state at the beginning
of the Write function. Ending the Write with RAS or
CAS will maintain the output in the High-Z state.
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In the WE-controlled Write Cycle, OE must be in
the high state, and t., must be satisfied.

Refresh Cycle

To retain data, 256 Refresh Cycles are required in
each 4 ms period. There are two ways to refresh the
memory:

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

. Using a CAS-before-RAS Refresh resh Cycle. If CAS
is low during the falling edge of RAS, CAS-before-
RAS refresh is activated. The V53C464A will use
the output of an internal 8-bit counter as the
source of row addresses and ignore external
address inputs.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selection is allowed. Thus, the
output will remain in the High-Z state during the
cycle. A CAS-before-RAS counter test mode is
provided to ensure reliable operation of the internal
refresh counter.

Data Retention Mode

The V53C464A offers a CMOS standby mode that
is entered by causing the RAS clock to swing
between a valid V, and an “extra high”V, y Within 0.2
Vof V. While the RAS clock is at the extra high”
level, the V53C464A power consumption is reduced
to the low IDDB level. Overall |, consumption when
operating in this mode can be calculated as follows:

{tao) X (Iooe)

(Ipp) + (taxtre) X

tF!X

Refresh Cycle Time
Refresh Interval / 256

Where tae

RX
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Fast Page Mode Operation

Fast Page Mode operation permits all 256 columns
within a selected row of the device to be randomly
accessed at a high data rate. Maintaining RAS low
while performing succesive CAS cycles retains the
row address internally and eliminates the need to
reapply it for each cycle. The column address buffer
acts as atransparent or flow-through latch while CAS
is high. Thus, access begins from the occurence of
a valid column address rather than from the falling
edge of CAS, eliminating t,sc @ndt, from the critical

timing path. CAS latches the address into the
column address buffer and acts as an output enable.
During Fast Page Mode operation, Read, Write,
Read-Modify-Write or Read-Write-Read cycles are
possible at random addresses within a row.
Following the initial entry cycle into Fast Page
Mode, accessist,, ,ort.,, controlled. Ifthe column
address is valid prior to the rising edge of CAS, the
accesstime is referenced to the CAS rising edgeand
is specified by t.,.. It the column address is valid
after the rising CAS edge, access is timed from the
occurrence of a valid address and is specified by
toaa- Inboth cases, the falling edge of CAS latches

the address and enables the output.

Fast Page Mode provides a sustained data rate of
over 19 MHz for applications that require high data
rates such as bit-mapped graphics or high-speed
signal processing. The following equation can be
used to calculate the maximum data rate:

256
Data Rate =
tec +255 Xt

Data Output Operation

__The V53C464A Input/Output is controlied by OE,
CAS, WE and RAS. A RAS low transition enables
the transfer of data to and from the selected row
address in the Memory Array. A RAS high transition
disables data transfer and latches the output data if
the output is enabled. After a memory cycle is
initiated with a RAS low transition, a CAS low
transition or CAS low level enables the internal I/Q
path. A CAS high transition or a CAS high level
disables the /O path and the output driver if it is
enabled. A CAS low transition while RAS is high has
no effect on the I/O data path or on the output drivers.
The output drivers, when otherwise enabled, can be
disabled by holding OE high. The OE signal has no
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effect on any data stored in the output latches. AWE
low level can also disable the output drivers when
CAS is low. During a Write te cycle, if WE goes low at
a time in relationship to CAS that would normally
cause the outputs to be active, it is necessary to use
OE 1o disable the output drivers prior to the WE low
transition to allow Data In Setup Time (o) to be

satisfied.
Power-On

After application of the V|, supply, aninitial pause
of 200 us 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 of bias without
clocks (greater than the Refresh Interval).

During Power-On, the V, current requirement of
the V53C464A is dependent on the input levels of
RAS and CAS. If RAS is low during Power-On, the
device will go into an active cycle, and I, will exhibit
current transients. It is 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 V53C464A Data Output
Operation for Various Cycle Types

Cycle Type /O State
Read Cycles Data from Addressed
Memory Cell

CAS-Controlled Write
Cycle (Early Write)

High-Z

WE-Controlled Write
Cycle (Late Write)

OE Controlied. High
OE = High—Z 1/0s

Read-Modify-Write Data from Addressed
Cycles Memory Cell

Fast Page Mode Read Data from Addressed
Cycle Memory Cell

Fast Page Mode Write High-Z

Cycle (Early Write}

Fast Page Mode Read- Data from Addressed
Modify-Write Cycle Memory Cell
RAS-only Refresh High-Z

CAS-before-RAS
Refresh Cycle

Data remains as in
previous cycle

CAS-only Cycles High-Z




