MOSEL VITELIC

V53C316540500

3.3VOLT 16M X 4 EDO PAGE MODE
CMOS DYNAMIC RAM

V53C316540500 40 50 60

Max. RAS Access Time, (irac) 40 ns 50 ns 60 ns

Max. Column Address Access Time, (caa) 20 ns 25 ns 30 ns

Min. Extended Data Out Page Mode Cycle Time, (bc) 16 ns 20 ns 25ns

Min. Read/Write Cycle Time, ({xc) 69 ns 84 ns 104 ns
16M x 4-bit organization Description

EDO Page Mode for a sustained data rate
of 63 MHz

BAS access time: 40, 50, 60 ns

Low power dissipation
Read-Modify-Write, RAS-Only Refresh,
CAS-Before-RAS Refresh, Hidden Refresh
Self Refresh (L-version only)

Refresh Interval: 4096 cycles/64 ms
Available in 32-pin 400 mil SOJ,

and 32-pin 400 mil TSOP-I!

Single +3.3 V £0.3 V Power Supply

TTL Interface

The V53C316540500 is a 16,777,216 x 4 bit high-
performance CMOS dynamic random access mem-
ory. The V53C316540500 offers Page mode opera-
tion with Extended Data Output. The
V53C316540500 has an symmetric address, 12-bit
row and 12-bit column.

All inputs are TTL compatible. EDO Page Mode
operation allows random access up to 4096 x 4 bits,
within a page, with cycle times as short as 16 ns.

These features make the V53C316540500
ideally suited for a wide variety of high performance
computer systems and peripheral applications.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K T 40 50 60 Std. L Mark
0°Cto 70°C . . . . . . . Blank
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MOSEL VITELIC

MOSEL-VITELIC —]

V 53 C 31

MANUFACTURED

6540 5 00 K

V53C316540500

|
| | SPEED

OPERATING 40ns

DRAM VOLTAGE PWR. E 50 ns

FAMILY 60 ns

C = CMOS PROCESS DEVICE PKG
=33y NUMBER BLANK (NORMAL)
= REVISION L (LOW POWER)
LEVEL
I~ k=504

16M X 4 EDO (4K REFRESH) —5=EDO l— T=TSOP-I  guos0001

32 Pin Plastic SOJ /TSOP-II

PIN CONFIGURATION
Top View
Vee (1 321 Vss
WOy 2 at |1 /04
WO2 s 30 [J /O3
NC [(}4 20 1 NC
NG Os 28 {1 NC
NC s 27 J NC
NC [}~ 26 [ 1 CAS
WE [s 25 | ] OE
RAS 0o 24 [ NC
Ao 10 23 [1 A1
A1 []11 221 Ao
Az 2 21 [1 Ag
Az 13 20 [ As
Ag s 19 [1 A7
As 15 18 [1 As
Vee O 16 17 [J Vss
6540500 02
Pin Names
Description | Pkg. Pin Count Ag—Ayq Row, Column Address Inputs
SOJ K 32 RAS Row Address Strobe
TSOP-UI T 32 CAS Column Address Strobe
WE Write Enable
OE Output Enable
1104~1/Qy Data Input, Output
Veo +3.3V Supply
VSS ov SUpply
NC No Connect
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MOSEL VITELIC

Absolute Maximum Ratings™

Operating temperature range .........c........ 0to 70 °C
Storage temperature range ............... -55to 150 °C
Soldering temperature ..............ccooiveeieiennnnnes 260 °C
Soldering time........ooceveinieriieien e 10s
Input/output voltage .... -0.5 to min (Vgg+0.5, 4.6) V
Power supply voltage .............ccccceee. -0.5Vto46V
Power dissipation ...........ccuuviiiicieeeniiieeeeeeenns 1.0W
Data out current (short circuit) ......ooeeeneennnnnee. 50 mA

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

Block Diagram

V53C316540500

Capacitance*

Ta= 25°C, Vee=3.3V103YV, Vgg=0V, f=1Mhz
Symbol | Parameter Min. | Max. | Unit
Cini Address Input —_ 5 pF
Cina RAS, CAS, WE, OE —_ 7 pF
Cout Data Input/Output — 7 pF

*Note: Capacitance is sampled and not 100% tested.

16M x 4
1101 1702 1/031/04
Data In Data Out P
Buffer Buffer E

i R

WE
CAS —
No. 2 Clock
Generator
12 Column
:" )  Address
A0 ! Buffers (12)

Al —=

Refresh [*—
Controller }e—

A3 —»]
A4 —=
A5 — }

AB ——»

N Refresh
A7 Counter (12)
A8 ——=
A9 i Jpz
A10 —

12

12 Column
Decoder

Sense Amplifier
I/0 Gating K—
] ]

(XN 4096'. .
x4
4 .

Memory Array

A1l 12 Row
_,# 1 Address
Buffers (12)

BAS No. 1 Clock

|

Generator

Row v
>Decoder 40.96

4096 x 4096 x 4
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MOSEL VITELIC

DC and Operating Characteristics'” %

V53C316540500

Ta=0°C1070°C, Vo =3.3V £ 0.3V, Vgg =0V, unless otherwise specified.

V53C316540500
Access
Symbol Parameter Time Min. Typ. | Max. | Unit Test Conditions Notes
Iy Input Leakage Current -2 2 HA Vgs £ ViN$ Ve
{any input pin)
ho Output Leakage Current -2 2 nA Vgs< Vout £ Vee
(for High-Z State) RAS, CAS at vy
lcet Vee Supply Current, 40 170 mA tre =t (Min.) 2,3, 4
Operati
perating 50 140
60 115
lcez Ve Supply Current, 1 mA RAS, CAS at viy
TTL Standby other inputs > Vgg
lcca Ve Supply Current, 40 170 | mA tre = tre (Min.) 2,4
RAS-Only Refresh 50 140
60 115
leca Vee Supply Current, 40 140 | mA Minimum Cycle 2,3,4
EDO Page Mode
Operation 50 105
60 85
ICCS VCC Supply Current, 500 RAS > VCC -0.2V,
CMOS Standby CAS2Vgc-0.2V
lccs Ve Supply Current, 100 RAS 2V —-02V,
CMOS Standby CAS 2V -02V
(L-Version)
lcce Average Self Refresh 400 pA
Current CBR cycle with
tras > tragg min.,
(L-version)
CAS held low, WE =
Ve ~ 0.2V, Address
and DlN = VCC —-0.2v
or 0.2V
lec7 V¢e Supply Cuirent, 40 170 mA 2,4
during CAS-before-RAS
Refresh 50 140
60 115
ViL Input Low Voltage —0.3 0.8 \'4 1
Viy Input High Voltage 2.0 Voc+0.3| V 1
VoL Output Low Voltage 0.4 Vv loL =2 mA 1
VoH Output High Voltage 2.4 \ lon=—2mA 1
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MOSEL VITELIC V53C316540500

TRUTH TABLE
ROW COoL
FUNCTION RAS CAS WE OE ADDR | ADDR 1/01-1/04
Standby H H—- X X X X X High impedance
Read L L H L ROW COL | Data Out
Early-Write L L L X ROW COL Data In
Delayed-Write L L HoL H ROW COL Data In
Read-Modify-Write L L H-o L L—>H ROW COL Data Out, Data In
EDO Page Mode Read 1st Cycle L HoL H L ROW COL Data Out
2nd Cycle L H—-L H L N/A COL Data Out
EDO Page Mode Write 1st Cycle L H-L L X ROW CcoL Data In
2nd Cycle L H-L L X N/A COL Data In
EDO Page Mode RMW 1st Cycle L H—oL H-oL L—-H ROW COL Data Out, Data In
2nd Cycle L H-L H-L L—->H N/A COL Data Out, Data In
RAS only refresh L H X ROW N/A High Impedance
TAS-before-RAS refresh H-L L H X X N/A High Impedance
Test Mode Entry H-L L L X X N/A High Impedance
Hidden Refresh READ L—-H-L L H L ROW COL Data Out
WRITE L—-H-L L L X ROW COL Data In
Self Refresh H—-L L H X X X High Impedance
(L-version only)
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MOSEL VITELIC V53C316540500

AC Characteristics (°¢)
To=01070 "CVec=33V+0.3V,tt=2ns

-40 -50 -60
# | Symbol Parameter min. | max. | min. | max. | min. Lmax. Unit | Note
Common Parameters
1 tre Random read or write cycle time 69 - 84 - 104 - ns
2 tras RAS pulse width 40 | 100k [ 50 | 100k | 60 | 100k | ns
3 tcas CAS pulse width 6 10k 8 10k 10 10k ns
4 trp RAS precharge time 25 - 30 - 40 - ns
5 tcp CAS precharge time 6 - 8 - 10 - ns
6 tasr Row address setup time 0 - 0 - 0 - ns
7 trAH Row address hold time 5 - 7 - 10 - ns
8 tasc Column address setup time 0 - 0 - 0 - ns
9 tcAH Column address hold time 5 - 7 - 10 - ns
10 | tgep RAS to CAS delay time 9 30 1 37 14 45 ns
1 thaD RAS to column address delay time 7 20 9 25 12 30 ns
12 | treH RAS hold time 6 - 8 10 - ns
13 | togn TAS hold time 32 - 40 48 - ns
14 | topp CAS to RAS precharge time 5 - 5 - 5 - ns
15 tr Transition time (rise and fall) 1 50 1 50 1 50 ns 7
16 trer Refresh period - 64 - 64 - 64 ms
17 tRer Refresh period for L-versions - 256 - 256 - 256 ms
Read Cycle
18 | trac Access time from RAS - 40 - 50 - 60 ns | 89
19 | tcac Access time from CAS - 10 - 13 - 15 ns 8,9
20 tcaa Access time from column address - 20 - 25 - 30 ns 8,10
21 | toga OE access time - 10 - 13 - 15 ns
22 tRAL Column address to RAS lead time 20 - 25 - 30 - ns
23 thes Read command setup time 0o - 0 - (¢} - ns
24 treH Read command hold time 0 - 0 - 0 - ns 11
25 trrH Read command hoid time referenced to RAS 0 - 0 - 0 - ns 1
26 |tz CAS to output in low-Z 0 - 0 - 0 - ns 8
27 torr Qutput buffer turn-off delay 0 10 0 13 0 15 ns 12
28 toez QOutput buffer turn-off delay from OE 0 10 0 13 4} 15 ns 12
29 | tpzc Data to CAS low delay 0 - 0 - 0 - ns 13
30 | tpzo Data to OF low delay 0 - o] - 0 - ns 13
V53C316540500 Rev. 1.0 April 1997 6
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MOSEL VITELIC V53C316540500

AC Characteristics ¢ (Continued)
Ta=01070 "CVee = 3.3VH0.3V, ty =2 ns

-40 -50 - 60

# | Symbol Parameter min. | max. [ min. { max. [ min. | max. | Unit | Note
31 | tepp CAS high to data delay 10 - 13 - 15 - ns 14
32 tobp OE high to data delay 10 - 13 - 15 - ns 14
Write Cycle
33 | twen Write command hold time 5 - 7 - 10 - ns
34 twp Write command pulse width 5 - 7 - 10 - ns
35 twes Write command setup time 0 - 0 - 0 - ns 15
36 | thwi Write command to RAS lead time 6 - 8 - 10 - ns
37 towr Write command to CAS lead time 6 - 8 - 10 - ns
38 tos Data setup time o] - 0 - 0 - ns 16
39 ton Data hold time 5 - 7 - 10 - ns 16
Read-modify-Write Cycle
40 | thwe Read-write cycle time 89 - 109 - 133 - ns
41 trwp RAS to WE delay time 52 - 65 - 77 - ns 15
42 | tewp CAS to WE delay time 22 - 28 - 32 - ns 15
43 tawp Column address to WE delay time 32 - 40 - 47 - ns 15
44 | toen OE command hold time 5 - 7 - 10 - ns
EDO Page Mode Cycle
45 tpc EDO Page Mode cycle time 16 - 20 - 24 - ns
46 | tepa Access time from CAS precharge - 22 - 28 - 34 ns 7
47 tcon Output data hold time 5 - 5 - 5 - ns
48 tras RAS pulse width in EDO page mode 40 200k 50 200k 60 200k ns
49 | tgupc CAS precharge to RAS Delay 22 - 28 - 34 - ns
50 | togp OE pulse width 5 - 5 - 5 - ns
51 toeHe OE hold time from CAS high 5 - 5 - 5 - ns
52 twez Output buffer turn-off delay from WE 0 10 0 13 0 15 ns
EDO Page Mode Read-modify-Write Cycle
53 terwe EDO page mode read-write cycle time 42 - 54 - 63 - ns
54 | tcpwp CAS precharge to WE 32 - 4 - 49 - ns
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MOSEL VITELIC V53C316540500

AC Characteristics >% (Continued)
Tao=01070 °C’VCC =3.3Vx0.3V,tr=2ns

-40 -50 - 60
# | Symbol Parameter min. | max. | min. [ max. | min. | max. | Unit | Note
CAS before RAS Refresh Cycle
55 | tesm CAS setup time 5 - 5 - 5 - ns
56 | topr CAS hold time 5 - 5 - 10 - ns
57 | trpc RAS to TAS precharge time 5 - 5 - 5 - ns
58 twrp Write to HAS precharge time 5 - 5 - 10 - ns
59 | twmn Write hold time referenced to RAS 5 - 5 - 10 - ns
Self Refresh Cycle (L-versions only)
60 trass RAS puise width 100k 100k ~ 100k _ ns 17
61 tpps RAS precharge time 69 - 84 - 104 - ns 17
62 | tons CAS hold time -50 - -50 - -50 - ns 17
Test Mode Cycle
63 twrs Write command setup time 5 - 5 - 5 - ns 18
64 twTH Write command hold time 5 - 5 - 5 - ns 18
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MOSEL VITELIC V53C316540500

Notes:

1)

All voltages are referenced to VSS.

V| may overshoot to V¢ + 0.2V for pulse widths of < 4ns with 3.3V. V) may undershoot to -2.0V for pulse width
< 4.0 ns with 3.3V. Pulse width measured at 50% points with amplitude measured peak to DC reference.

2)  lects lecs: locs @and lees and Iy depend on cycle rate.

3) leet and lgoq depend on output loading. Specified values are measured with the output open.

4) Address can be changed once or less while RAS= V,.. In the case of {54 it can be changed once or less during a
EDO page mode cycle (pc)-

5)  Aninitial pause of 100 us is required after power-up followed by 8 RAS-only-refresh cycles, before proper device
operation is achieved. In case of using internal refresh counter, a minimum of 8 CASbefore-RAS initialization cycles
instead of 8 RAS cycles are required.

6) AC measurements assume tr =2 ns.

7} Vin(min) and Vi max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between V), and Vy;.

8) Measured with the specified current load and 100 pF at Vgy=2.0Vand Vo =0.8 V.

9)  Operation within the tyep (max.) limit ensures that igac (max.) €an be met. taep (max ) is Specified as a reference point
only: If tgcp is greater than the specified acp (max) limit, then access time is controlled by bac.

10)  Operation within the trap (max ) limit ensures that taac (max,) can be met. thap (max) is specified as a reference point
only: If trap is greater than the specified gap (max.) limit, then access time is controlled by taa.

11) Either tgoy Or tgpy Must be satisfied for a read cycle.

12)  toFF (max) @Nd toEz (max.) define the time at which the outputs achieve the open-circuit condition and are not
referenced to output voltage levels.

13)  Either th;¢ or thzo must be satisfied.

14) Either tgpp or tgpp Must be satisfied.

15) twes: trwps towps tawp and tcpwp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If {ycs > twes (min.), the cycle is an early write cycle and the 1/0O pin will remain open-
circuit (high impedance) through the entire cycle; if two > thwp (min.): tewn > tewn (min.)» tawp > tawp (min.) and
tcpwp > topwp (minys the cycle is a read-write cycle and 1/O pins will contain data read from the selected cells. If
neither of the above sets of conditions is satisfied, the condition of the I/O pins (at access time) is indeterminate.

16) These parameters are referenced to CAS leading edge in early write cycles and to WRITE leading edge in Read-
Modify-Write cycles.

17) When using Self Refresh mode, the following refresh operations must be performed to ensure proper DRAM
operation:

If row addresses are being refresh in an evenly distributed manner over the refresh interval using CBR refresh
cycles, then only one CBR cycle must be performed immediatly after exit from Self Refresh.

If row addresses are being refresh in any other manner (ROR - Distributed/Burst or CBR-Burst) over the refresh
interval, then a full set of row refreshed must be performed immediately before entry to and immediatey after exit
from Self Refresh

18) In a Test Mode Read Cycle, the value of trac, fac, toac and tgpa are delayed by 5 ns from the specified value.
These parameters must be adjusted in Test Mode cycles by adding 5ns to the specified value. Associated timings
must be adjusted by 5 ns.
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MOSEL VITELIC

Waveforms of Read Cycle
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tre
tRas trp
VlH _\ Z N
X \\___________
ViL
tcsh
t
[~ tRcD tRsH CRP
Viy \ tcas / s
V"_ \—k Z /
traD tRaL
tasr tcAH
tasc tasr
Vin
R A A
ViL
treH
traH  tRcs

“tRAH

/Y,

e
/1

tcaa

toEA

NI

NI

T

/11

L tcop
—.‘ toop
tozo
VlH -
A e, I
Vi / tcac 3
toFF
toez
VOH oz Ea B!
Hi Z < Valid Data Out |} Hi Z
VOL x 71
trac
777] o5 o
wta
10

V53C316540500 Rev. 1.0 April 1997

B 353391 0004210 712 EM

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



MOSEL VITELIC

Waveforms of Write Cycle (Early Write)

V53C316540500
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MOSEL VITELIC

Address

V53C316540500
Waveforms of Write Cycle (OE Controlled Write)
tre
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MOSEL VITELIC V53C316540500

Waveforms of Read-Write (Read-Modify-Write) Cycle

trwe
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MOSEL VITELIC V53C316540500

Waveforms of EDO Page Mode Read Cycle
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MOSEL VITELIC V53C316540500

Waveforms of EDO Page Mode Read Cycle (OE Conirol)
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MOSEL VITELIC

Address

/o]
(Output)

V53C316540500
Waveforms of EDO Page Mode Read Cycle (WE Control)
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MOSEL VITELIC V63C316540500
Waveforms of EDO Page Mode Early Write Cycle
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MOSEL VITELIC V53C316540500

Waveforms of EDO Page Mode Late Write Cycle
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V53C316540500

Waveforms of EDO Page Mode Read-Modify-Write Cycle

MOSEL VITELIC
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V53C316540500
Waveforms of RAS Only Refresh Cycle
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MOSEL VITELIC V53C316540500

Waveforms of CAS-before-RAS Refresh Cycle
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Waveforms of Hidden Refresh Read Cycle
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Waveforms of Hidden Refresh Early Write Cycle
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MOSEL VITELIC V53C316540500

Waveforms of Self Refresh (Sleep Mode)
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MOSEL VITELIC V53C316540500

Waveforms of Test Mode Entry Cycle
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Package Diagrams

32-pin 400 mil SOJ

Units in mm
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Index Marking

* Does not include plastic or metal protrusion of 0.15 max. per side

32-pin 400 mil TSOP-lI
Units In mm
1.2 max,
1.0x0.05
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Index Marking

* Does not include plastic or metal protrusion of 0.25 max. per side
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