MOSEL VITELIC

V53C316580000

3.3VOLT 8M X 8 FAST PAGE MODE
CMOS DYNAMIC RAM

V53C316580000 40 50 60
Max. RAS Access Time, (frac) 40 ns 50 ns 60 ns
Max. Column Address Access Time, (icaa) 20 ns 25ns 30ns
Min. Fast Page Mode Cycle Time, (i¢) 30 ns 35ns 40 ns
Min. Read/Write Cycle Time, (irc) 75 ns 90 ns 110 ns
B 8M x 8-bit organization Description
M Fast Page Mode for a sustained data rate The V53C316580000 is a 8,388,608 x 8 bit high-
of 33 MHz performance CMOS dynamic random access mem-
B RAS access time: 40, 50, 60 ns ory. The V53C316580000 offers Page mode opera-
H Low power dissipation tion. The V53C316580000 has an asymmetric
B Read-Modify-Write, RAS-Only Refresh, address, 12-bit row and 11-bit column.
CAS-Before-RAS Refresh, Hidden Refresh All inputs are TTL compatible. Fast Page Mode
B Self Refresh (L-version only}) operation allows random access up to 2048 x 8 bits,
B Refresh Interval: 4096 cycles/64 ms within a page, with cycle times as short as 30 ns.
W Available in 32-pin 400 mil SOJ, These features make the V53C316580000
and 32-pin 400 mil TSOP-iI ideally suited for a wide variety of high performance
B Single +3.3 V +0.3 V Power Supply computer systems and peripheral applications.
B TTL Interface
Device Usage Chart
Operating Package Qutline 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

V53C316580000
V 53 C 31 6580 0 00 K
MOSEL-VITELIC —J | | SPIIEED

MANUFACTURED 0\755‘ 'IAATC'—‘.I\IJEG s

DRAM PWR. E 50 ns

FAMILY 60 ns

C = CMOS PROCESS DEVICE PKG
31234V NUMBER BLANK (NORMAL)
i REVISION L (LOW POWER)
LEVEL
L— K=50J
8K X 8 FAST PAGE MODE (4K REFRESH) — L~ T=T1s0P-I

‘— 0 = FAST PAGE MODE 6580000 01

32 Pin Plastic SOJ /TSOP-Il

PIN CONFIGURATION
Top View
Vee O]+ 32 [] Vss
/01 [} 2 31 [J VOs
02 s a0 ] WO7
/103 [14 29 |1 /Oe
1104 [} 5 28 [ 1/Os
NC Os 27 [ Vss
Vee 47 2611 CAS
WE s 251 OE
RAS ]9 24 ] NC
Ao 10 23 1 A1
A1 11 22 [1 A1o
Az [z 21 [ ] Ag
Az []13 20[] As
Aq [f14 19 [ A7
As (15 181 As
Vee O} 1s 17 [1 Vss
6440500 02
Pin Names
Description | Pkg. Pin Count Ag—Aqq Row, Column Address Inputs
S04 K 32 RAS Row Address Strobe
TSOP-l T 32 CAS Column Address Strobe
WE Write Enable
OE Output Enable
1/O4—1/Og Data Input, Output
Veoe +3.3V Supply
Vgg OV Supply
NC No Connect
V53C316580000 Rev. 1.1 May 1997 2
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MOSEL VITELIC

Absolute Maximum Ratings”

Operating temperature range
Storage temperature range
Soldering temperature ............cceeevvremenneennnne.
Soldering time ...
Input/output voltage ....-0.5 to min (V40.5, 4.6) V
Power supply voltage .........cccccveeeneens
Power dissipation .......ccccevereerereermninnisnaereneen. 1.0W
Data out current (short circuit)
*Note: Operation above Absolute Maximum Ratings can

adversely affect device reliability.

Block Diagram

AD __’:>

—D

-0.5Vi0 4.6V

V53C316580000

Capacitance*

Ta=25°C, V=33V =+03V,Vgg=0V,f=1Mhz
Symbol | Parameter Min. | Max. | Unit
Cint Address Input —_ 5 pF
Cinz RAS, CAS, WE, OE — 7 pF
CouT Data Input/QOutput —_ 7 pF

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

8M x 8

1701 1/02 1108

Data In Data Out
Buffer Buffer

I

No. 2 Clock
Generator

!

11

Column
Address

Buffers (1 1) bR Column
Al Decoder
A2
A3 — CRefreTIh
ontroller
A4 —= Sense Amplifier 8
A5 —— ‘ /O Gating C:
ne - Refresh 1
A7 Counter (12) ...2048
A8 — x8
A9 — Jpz
A10 —= .
A1l —{[12 Row 12 N Row : M
:'I> emory Array
Bf#g;e(sfé) VIDecoder| 409 | 4006 x 2048 x 8
BAS No. 1 Clock
Generator
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MOSEL VITELIC

DC and Operating Characteristics ("%
Ta=0°Cto 70°C, Ve = 3.3V £ 0.3 V, Vgg =0V, unless otherwise specified.

V53C316580000

V53C316580000
Access
Symbol Parameter Time Min. Typ. | Max. | Unit Test Conditions Notes
M input Leakage Current -2 2 A Vgg s Vins Vee
(any input pin)
Lo Output Leakage Current -2 2 nA Vgss Vour = Vee
(for High-Z State) RAS, CAS at V|
leet Ve Supply Current, 40 155 mA tre = tge (Min.) 2,34
i
Operating 50 130
60 105
lcce Vce Supply Current, 2 mA AAS, CAS at v
TTL Standby other inputs = Vgg
lees Ve Supply Current, 40 1565 mA tre = tre (Min.) 2,4
S-Onl fresh
RAS-Only Refres! 50 130
60 106
lcca Ve Supply Current, 40 70 mA Minimum Cycle 2,34
Fast Page Mode 50 60
Operation
60 50
lcos Vg Supply Current, 900 RAS 2V -0.2V,
CMOS Standby CAS 2V -02V
lccs V¢ Supply Current, 200 RAS = V- 0.2V,
CMOS Standby CASa2Vge=-02V
(L-Version)
lccs Average Self Refresh 400 HA
Current CBR cycle with
tras > trass min.,
{L-version)
CAS held low, WE =
Veo — 0.2V, Address
and DlN = VCC -0.2v
or 0.2V
leo7 Ve Supply Current, 40 1585 mA 2,4
during CAS-before-RAS Refresh
50 130
60 105
Vi Input Low Voltage -0.3 0.8 \ 1
Vig Input High Voltage 2.0 Vee+0.3| V 1
VoL Output Low Voltage (LVTTL) 0.4 v loL=2mA 1
Von QOutput High Voltage (LVTTL) 2.4 A lon = -2 mA 1
VoL Output Low Voltage (LVCMOS) 0.2 \ loL = 100 nA 1
Vou Output High Voltage (LVCMOS) Vee—0.2 v lon = ~100 pA 1

V53C316580000 Rev. 1.1 May 1997
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MOSEL VITELIC V53C316580000

TRUTH TABLE
ROW coL
FUNCTION RAS CAS WE OE ADDR | ADDR 1101-1/04

Standby H H—-X X X X X High Impedance
Read L L H L ROW COoL Data Out
Early-Write L L L X ROW COL Data In
Delayed-Write L L H—L H ROW COL Data In
Read-Modify-Write L L H—L L—-H ROW COL Data Out, Data In
Fast Page Mode Read 1st Cycle L H—L H L ROW COoL Data Out

2nd Cycle L H—L H L N/A COL Data Out
Fast Page Mode Early Write | 1st Cycle L H—L L X ROW COoL Data In

2nd Cycle L H—L L X N/A COoL Data In
Fast Page Mode RMW 1st Cycle L H—L H—L L—=H ROW COL Data Out, Data In

2nd Cycle L H-L H—L L—H N/A COoL Data Out, Data In
RAS only refresh L H X X ROW N/A High Impedance
CAS-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 COoL Data In

VS3C316580000 Rev. 1.1 May 1997 5
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MOSEL VITELIC V53C316580000

AC Characteristics (678

Ta=01070 CV¢g = 3.3 V=0.3V

-40 -50 - 60
# | Symbol Parameter min. | max. | min. | max. | min. | max. | Unit | Note
Common Parameters
1 tre Random read or write cycle time 75 - 90 - 110 - ns
2 thas RAS pulse width 40 | 100k | 50 | 100k | 60 [ 100k | ms
3 tcas CAS puise width 10 100k 13 100k 15 100k | ns
4 pp RAS precharge time 25 - 30 - 40 - ns
5 tcp CAS precharge time 10 - 10 - 10 - ns
6 tash 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 tcan Column address hold time 5 - 7 - 10 - ns
10 | trep RAS to CAS delay time 15 30 17 37 20 45 ns
11 trAD RAS to column address delay 10 20 12 25 15 30 ns
12 | tgrsn RAS hold time 10 - 13 15 - ns
13 | tosn CAS hold time 40 - 50 60 - ns
14 | temp CAS to RAS precharge time 5 - 5 - 5 - ns
15 tr Transition time (rise and falf} 1 30 1 30 1 30 ns 7
16 tREF Refresh period for 4k-refresh - 64 - 64 - 64 ms
17 | trer Refresh period for L-versions - 256 - 256 - 256 | ms
Read Cycle
18 | thac Access time from RAS - 40 - 50 - 60 ns 8,9
19 | teac Access time from CAS - 10 - 13 - 15 ns | 89
20 teaa Access time from column address - 20 - 25 - 30 ns 810
21 | toga OE access time - 10 - 13 - 15 ns 8
22 traL Column address to RAS lead time 20 - 25 - 30 - ns
23 | tres Read command setup time 0 - 0 - o] - ns
24 tRcH Read command hold time 0 - 0 - 0 - ns 1
25 tRRH Read command hold time referenced to RAS 0 - 0 -~ 0 - ns 11
26 | torz CAS to output in low-Z 0 - 0 - 0 - ns 8
27 torr Output buffer turn-off delay 0 10 0 13 0 15 ns 12
28 toez Output buffer tum-off delay fromOE 0 10 0 13 (o} 15 ns 12
29 | tpzo Data to OE low delay 0 - 0 - 0 - ns 13
V53C316580000 Rev. 1.1 May 1997 6
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MOSEL VITELIC V53C316580000

AC Characteristics (678 (Continued)
TA =010 70 nC,VCC =3.3 V+0.3V

-40 -50 - 60

# | Symbol Parameter min. | max. | min. | max. | min. | max. [ Unit | Note
30 | tcop CAS high to data delay 10 - 13 - 15 - ns 14
3 tooo OE high to data delay 10 - 13 - 15 - ns 14
Write Cycle
32 tweH Write command hold time 5 - 7 - 10 - ns
33 twp Write command pulse width 5 - 7 - 10 - ns
34 twes Write command setup time 0 - 0 - o] - ns 15
35 thwt Write command to RAS lead time 10 - 13 - 15 - ns
36 | tewL Write command to CAS lead time 10 - 13 - 15 - ns
37 tbs Data setup time 0 - 0 - 0 - ns 16
38 toH Data hold time 5 - 7 - 10 - ns 16
39 | tpze CAS delay time from Din 0 - 0 - 0 - ns 13
Read-modify-Write Cycle
40 trwec Read-write cycle time 105 - 126 - 150 - ns
41 | tawp RAS to WE delay time 55 - 68 - 80 - ns | 15
42 | towo CAS to WE delay time 25 - 31 - 35 - ns 15
43 tawp Column address to WE delay time 35 - 43 - 50 - ns 15
44 | topn OE command hold time 5 - 7 - 10 - ns
Fast Page Mode Cycle
45 e Fast Page Mode cycle time 30 - 35 - 40 - ns
46 tcpa Access time from CAS precharge - 25 - 30 - 35 ns 7
47 tras RAS pulse width in EDO page mode 40 200k 50 200k 60 200k ns
48 | tgppe CAS precharge to RAS Delay 25 - 30 - 35 - ns
Fast Page Mode Read-modify-Write Cycle
49 terwe EDO page mode read-write cycle time 60 - 71 - 80 - ns
50 | tcpwp CAS precharge to WE 40 - 48 - 55 - ns

V53C316580000 Rev. 1.1 May 1997 7
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MOSEL VITELIC V53C316580000

AC Characteristics 678 (Continued)
Ta=01070 °CVee = 3.3 V0.3V

-40 -50 -60
# | Symbol Parameter min. | max. | min. [ max. | min. | max. | Unit | Note
CAS before RAS Refresh Cycle
51 | tcsm CAS setup time 5 - 5 - 5 - ns
52 | teur CAS hold time 5 - 5 - 10 - ns
53 | trpe RAS to CAS precharge time 0 - 0 - 0 - ns
54 | twrp Write to RAS precharge time 5 - 5 - 10 - ns
55 twRH Write hold time referenced to RAS 5 - 5 - 10 - ns
Self Refresh Cycle (L-versions only)
56 trass RAS pulse width 100k 100k - 100k - ns 17
57 | trps RAS precharge time 75 - 20 - 110 - ns 17
58 | tops CAS hold time -50 - -50 - -50 - ns 17
Test Mode Cycle
59 twTs Write command setup time 5 - 5 - 5 - ns 18
60 twTH Wirite command hold time 5 - 5 - 5 - ns 18
V530316580000 Rev. 1.1 May 1997 8
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MOSEL VITELIC V53C316580000

Notes:

1)

All voltages are referenced to VSS.

Viy may overshoot to Vg + 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)  leets leear locs and lggs and ez depend on cycle rate.

3) lcet and ooy 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 Igc4 it can be changed once or less during a
fast page mode cycle (fp¢)-

5)  Aninitial pause of 100 ps 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 CAS-before-RAS initialization cycles
instead of 8 RAS cycles are required.

6) AC measurements assume ¥ =5 ns.

7)) ViH(min) @nd Vi max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vi and V,, .

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

9)  Operation within the tggp (max,) limit ensures that tgac (max.) €an be met. trop (max.) is specified as a reference point
only: If tacp is greater than the specified taep (max.) limit, then access time is controlled by tcac.

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

11) Either tpcoy or tgry  mMust be satisfied for a read cycle.

12)  1oFF (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 tpzc or tpzo must be satisfied.

14) Either tgpp or topp Must be satisfied.

15) twes: tawps towb: tawo and topwp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. lftycg > twcs (min.), the cycle is an early write cycle and the 1/O pin will remain open-
circuit (high impedance) through the entire cycle; if swp > tRwb (min.)» tcwp > towb (min.)» tawD > tAWD (min) and
tepwo > tepwp (miny, 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 irac, tcaa, tcac @nd tepa 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.

V53C316580000 Rev. 1.1 May 1997 9
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MOSEL VITELIC

Waveforms of Read Cycle

Address

110
(Inputs)

e}
(Outputs)

V53C316580000 Rev, 1.1

V53C316580000
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MOSEL VITELIC

Waveforms of Write Cycle (Early Write)

Address

17O
{Inputs)

I]e]
(Outputs)

V53C316580000 Rev. 1.1

V53C316580000
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MOSEL VITELIC

Waveforms of Write Cycle (OE Controlled Write)

Address

/O
{Inputs)

170
(Outputs)

V53C316580000

tre
tras trp
Vin —R /L
Vl L N 7
tesm

‘RcD tRSH tcsh

Vi
\ \ lcas / /
viL i
trap
traL
tasr tcan t
tASC ASR
|

o T XK

Column

A e

tran

o I,

/

\\
\
\\\h'
ﬂly‘

LI

" TIIIIIN

tpzo

tozc

Vin

- N

o LD vaoss W0/ 111111111
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MOSEL VITELIC

Address

V53C316580000
Waveforms of Read-Write (Read-Modify-Write) Cycle
tawe
tras tap
Vin —\
w N \__
tosh
trep tc,::SH torp
Vi 4 \ /
ViL \ - . /
tran tcan
tA;—— r tasc tasa
Vin
o LR XX oo XT//7/7777771700Y, )£
traD tawp o tCV:'-
AWL
trwo twe

l]e]
(Inputs)

/O
{Outputs)

Vin

[/
Vi
tcaa
tres toea toEH

N I

77

o 7777

Vou

v S R /1
70— OO NI

Voo

y Data
A Out

frac

77) -

V53C316580000 Rev. 1.1 May 1997

or“”

13

M 5353391 0004240 45T WA

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



MOSEL VITELIC

Address

o
(Inputs)

110
(Outputs)

V53C316580000
Waveforms of Fast Page Mode Read Cycle
t tap
RASP
Vin —— / X
Vi \ + \_
tpo lrance
treD tcas tor tcas tRsH torp
Vin - tcas e
ViL \\- 3 \t / \ / /
tesH
t
te T o tcan tean tcan
v ASR tAS‘I.‘, _E\|SC _*tASC L tasr
H g N s . i
Row Column X/ / /X Column ﬂ‘ Column X/ / / x Row
ViL jt XZ AN .
tHAD tRCH
tReH —{o fe—— ™
tpcs F tres i _,, tacs
Vi I
_/f N W N
| /T —
I tepa tepa trRn
tcaa tcan toan
v toea tora
M {
11111 11111/} /77 1777]
ViL I ‘8 x
t576 tbzo0 7
topp
Vin ! loop
7777777 (/L
Vi t ] teac
cac torF torF torr torE
trac ]
torz t
torz toez o2 toz 'oez
V
on 1 Valid | (" valid  valid >
VoL \Data Ou \Data Ou! \ Data Out
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MOSEL VITELIC V53C316580000

Waveforms of Fast Page Mode Early Write Cycle

tras trp

ViH ———
AAS \ \
Vn_ 7
tpe tAsH
trcp tcas tep tcas tcas tcrp
_\_
CAS v \\\_ Z \_ _z y , ;
i
tRaH tRaL
tcan tcan ’ tcan tasr
tasr tasc tasc R
V|H hat— l—-tasc - ]
F
Address ZZXROWW Column x f Column x f _ZX Column W / /x Column
Vi 1 ! / 1
-1 towL —*
trAD towL towL tRwL
twes [ twes |
twes '
e WCH twcH tweH

= I T T T

ton tDH ton
tos tos tps

-l ——

O —

f-———

B TN S XTI S X DN XTI

Von
e °
(Outputs) HI-z
P Vo
77] 40 s ]
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V53C316580000

wL17

Waveforms of Edo Page Mode Read-Modify-Write Cycle

MOSEL VITELIC
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MOSEL VITELIC V53C316580000

Waveforms of RAS Only Refresh Cycle

tre

- -
) - | torr

o N N//

w7777 v XU 1T TTTTTTTITLTTTTTIR e

VoH
(o]
(Outputs) VoL HI-Z

777 e e .
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MOSEL VITELIC V53C316580000

Waveforms of CAS-before-RAS Refresh Cycle

tras

trp trp
Vin |
wso \ / .

RPC tcrp
trrc
fop l tenr

w T NI

= I

Le”

o . I T T
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MOSEL VITELIC

V53C316580000
Waveforms of Hidden Refresh Cycle (Read)
tre tre
Vin —— tras e Ras il
Vie \' '/ \‘ / —
N tRsH
~— tAcp
= lcHr —| }+— tcrRp —
Vi s
VIL tFl AD \ \t —/
tase _t.WHP -
tran tean twRH tasr

Address

rle]
(Inputs)

o
(Outputs)

tasr_[]
Vin
Row
Vi

Vi

gl s
R S, =

tres

—_—

trRH

Vi

tcaa

toea

W LN

N/

N

tpzc

tozo

W

-——

tobp —

NN
Ot

trac

toez

I

torr

—
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MOSEL VITELIC

Xl
W

Address

V53C316580000
Waveforms of Hidden Refresh Cycle (Early Write)
tre tac
twp trp
Vin tras tras p—
ViL _—3\ '/ \‘ \_
l— tacp —f+— tRSH —= tonm torp
ViH \ I
|\ Y
R | a tasc '
task tcaH ARl
Vin ]
ﬁ sl S,
ivgs T twon twrp | | twan
Viy twp

/O
(Input)

1e]
(Output)

v/

4

Y,

ton

Vi

WK

Valid Data

WLy

VoH

HI-Z

VoL
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MOSEL VITELIC

Waveforms of Test Mode Entry Cycle

V53C316580000
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MOSEL VITELIC V53C316580000

Waveforms of Self Refresh (Sleep Mode) L-Version only
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MOSEL VITELIC V53C316580000

Package Diagrams

32-pin 400 mif 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-1]

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