MOSEL VITELIC V53C318160A
3.3VOLT IM X 16 FAST PAGE MODE
CMOS DYNAMIC RAM

HIGH PERFORMANCE 50 60 70
Max. RAS Access Time, (trac) 50 ns 60 ns 70 ns
Max. Column Address Access Time, (tcaa) 25ns 30 ns 35ns
Min. Fast Page Mode Cycle Time, (tpc) 35ns 40 ns 45 ns
Min. Read/Write Cycle Time, (trc) 90 ns 104 ns 124 ns
Features Description
m 1M x 16-bit organization The V53C318160A is a 1048576 x 16 bit high-
m Fast Page Mode for a sustained data rate performance CMOS dynamic random access mem-
of 29 MHz ory. The V53C318160A offers Fast Page mode op-
m RAS access time: 50, 60, 70 ns eration. The V53C318160A has an symmetric
m Dual CAS Inputs address, 10-bit row and 10-bit column.
m Low power dissipation All inputs are LVTTL compatible. Fast Page
m Read-Modify-Write, RAS-Only Refresh, Mode operation allows random access up to 1024 x
CAS-Before-RAS Refresh, Hidden Refresh, and 16 bits, within a page, with cycle times as short as
Self Refresh. 35 ns.
m Refresh Interval: 1024 cycles/16 ms These features make the V53C318160A ideally
1024 cycles/256 ms (L-version) suited for a wide variety of high performance com-
m Available in 42-pin 400 mil SOJ and 50/44-pin puter systems and peripheral applications.
400 mil TSOP-II
m Single +3.3 V +0.3 V Power Supply
m LVTTL Interface

Device Usage Chart

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

42-Pin Plastic SOJ

V53C318160A
50/44-Pin Plastic TSOP-II
PIN CONFIGURATION
Top View
Vee M1 50 | 1] Vss
/01 ]2 49 [ 11 1/O16
1102 [1]3 48 | 11 /015
/03 [1T]4 47 [ /014
1104 [1]5 46 [ 11 1/013
Vee s 45 [ 11 Vss
1/10s [1T]7 44 [ 11 1/012
1106 [1T]s 43 [ 11 /011
1107 [I9 42 [T /010
1/0s [1]10 41 [ 11 1/Og
NC [1]11 40 .11 NC
NC []1s 36 [ 11 NC

NC [1T]16 35 [ 11 LCAS
WE [1]17 34 | 1] UCAS
RAS [1T]1s 33 [ 11 OE
NC [1T]19 32 [[1] Ao
NC [1T]20 31 [[1] As
Ao [1T]21 30 [[11 A7
A1 [T]22 29 I'T1 Ae
A2 [T]23 28 [ 11 As
Az [1]24 27 17 Aa
Vee [ 2s 26 [ 1] Vss

311816500-03

Description | Pkg. Pin Count

SOJ K 42

TSOP-II T 50

PIN CONFIGURATION
Top View
Vee 1 42 [ Vss
1101 2 41 [J /016
1102 []3 40 [ ] /015
1103 ] 4 39 [ ] 1/014
/04 5 38 [ ] /013
Vee s 37 | Vss
/05 []7 36 [ ] 1/012
1106 [} 8 35 [ 1/011
1107 o 34 [ /010
I/0g [] 10 33 [ ] 1/0Og
NC [ 11 32 [ ] NC
NC [ 12 31 [ ] LCAS
WE [ 13 30 [J UCAS
RAS []14 29 [ OE
NC [ 15 28 [ Ag
NC [ 16 27 [ As
Ao [ 17 26 [1 A7
A1 []1s 25 [ ] As
Az a9 24 1 As
Az [ 20 23 [ A4
Vce O 21 22 [ Vss
311816500-02
Pin Names
Ag—Ag Row, Column Address Inputs
RAS Row Address Strobe
UCAS Column Address Strobe/Upper Byte Control
LCAS Column Address Strobe/Lower Byte Control
WE Write Enable
OE Output Enable
1/10,—1/01¢ Data Input, Output
Vee +3.3V Supply
Vss 0V Supply
NC No Connect

V53C318160A

Rev.1.4 March 1998



MOSEL VITELIC

V53C318160A

Absolute Maximum Ratings* Capacitance*
Operating temperature range .................. Oto70°C Tao=25°C,Vcc=3.3V£0.3V,Vgg=0V,f=1MHz
Storage temperature range ............... -55t0 150 °C vmbol 1P v v o
Soldering temperature ...........c.cooveeeeveveeneen. 260 °C ymbol | Parameter In- | Max. | Unit
Soldering timMe........ccoooiiciiiiiiece e 10s Cint Address Input — 5 pF
Input/output voltage ....-0.5 to min (Vc+0.5, 4.6) V Cing RAS, UCAS, LCAS, _ 7 pF
Power supply voltage ................c..... -0.5Vto4.6V WE, OE
Power dissipation .........ccccccvveeeeeiiiiniciiiinnee, 1.0WwW
A C Data Input/Output — 7 F
Data out current (short Circuit) ...................... 50 mA ouT ata Tnputourey P
*Note: Operation above Absolute Maximum Ratings can *Note: Capacitance is sampled and not 100% tested.
adversely affect device reliability.
Block Diagram
1024 x 16
OE ©
WE ©
UCAS ©
LCAS O—¢ L
RAS RAS CLOCK .| CAS cLOCK WE CLOCK OE CLOCK
GENERATOR GENERATOR GENERATOR GENERATOR
Vce 0—=
Vss 0—= ¢
DATA 1/O BUS [ °lo1
—0 1/02
NJ COLUMN DECODERS 003
l/ ——o0 I/O4
Yo-Yo [—O1/05
- SENSE AMPLIFIERS o010
REFRESH 6
COUNTER o 10,
1024 x 16 I/O —0 1/0g
{ } 10 BUFFER |—ou0g
—0 11049
%)
Aoo—s| P o ——0 1101,
Al ol Tfa) 5 0 1024 0109,
Lo XomXo | o —o01/0
20 N =2 N MEMORY 13
. am | 188 [/ ARRAY L 61014
: aa *o 1024 x 1024 x 16 —01/015
Ag o»] % o = 0 1/0,¢
a)
Ag o0—»| (a4
<< 3118165A-04
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MOSEL VITELIC V53C318160A

DC and Operating Characteristics (1-2)
To=0°Cto 70°C, Ve =3.3V 0.3V, Vgg =0V, tr = 2ns, unless otherwise specified.

V53C318160A
Access
Symbol Parameter Time Min. Typ. Max. | Unit Test Conditions Notes
I Input Leakage Current -10 10 uA | Vgg=V|y=Vce+0.3V 1
(any input pin)
Lo Output Leakage Current -10 10 wA | Vgg=Voyr =Vee +0.3V 1
(for High-Z State) RAS, CAS at V|
lec Ve Supply Current, 50 200 mMA | tge = tge (Min.) 2,3,4
Operating
60 180
70 160
leeo Ve Supply Current, 2 mA | RAS,CAS atVy
TTL Standby other inputs = Vgg
lees Vcc Supply Current, 50 200 mMA | tgc = tge (Min.) 2,4
RAS-Only Refresh
60 180
70 160
lcca Vcc Supply Current, 50 55 mA | Minimum Cycle 2,3,4
Fast Page Mode
. 60 50
Operation
70 45
lces Ve Supply Current, 1.0 mA | RAS=Vc-02V, 1
CMOS Standby CAS =Vcc-02V
lcce Average Self Refresh Current 1.0 mA
CBR cycle with tgag > trags Min., 250 uA | L version
CAS held low, WE = Ve — 0.2V,
Address and Dy = Ve — 0.2V
or0.2v
lec7 Ve Supply Current, 50 200 mA | tge = tge (Min) 2,4
during CAS-before-RAS Refresh
60 180
70 160
Vi Input Low Voltage -0.5 0.8 \ 1
Viy Input High Voltage 2 Vect05| V 1
VoL Output Low Voltage 0.4 V | lgL=2mA 1
Von Output High Voltage 2.4 \ lon =—2 mA 1
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MOSEL VITELIC V53C318160A

AC Characteristics
To=0°Cto 70°C, Vo = 3.3V 0.3V, Vgg = 0V, t; = 2ns unless otherwise noted

50 60 70
JEDEC
# | Symbol| Symbol | Parameter Min. | Max. | Min. | Max.| Min. | Max. | Unit | Notes
1 | triarmt | tras RAS Pulse Width 50 | 10K | 60 | 10K | 70 | 10K | ns
2 | trior2 | tre Read or Write Cycle Time 90 110 130 ns
3 | truzriz | tre RAS Precharge Time 30 40 50 ns
4 | tgiachr | tesh CAS Hold Time 50 60 70 ns
5 | totichr | teas CAS Pulse Width 13 | 10K | 15 | 10K | 20 | 10K | ns
6 | trizctr | trep RAS to CAS Delay 18 37 | 20 | 45 | 20 | 50 ns
7 | twhzcre | tres Read Command Setup Time 0 0 0 ns
8 | tavrL2 tasr Row Address Setup Time 0 0 0 ns
9 | tri1ax tRAH Row Address Hold Time 8 10 10 ns
10 | tavero tasc Column Address Setup Time 0 0 0 ns
11 | teriax tcaH Column Address Hold Time 10 15 15 ns
12 | torirniR) trsH RAS Hold Time 13 15 20 ns
13 | teqzriz | terp CAS to RAS Precharge Time 5 5 5 ns
14 | tcrowx | treH Read Command Hold Time 0 0 0 ns 9
Referenced to CAS
15 | trrowx | tRRH Read Command Hold Time 0 0 0 ns 9
Referenced to RAS
16 | to teon Output Hold after CAS LOW 5 5 5 ns
17 | toriqv | toac Access Time from OE 13 15 20 ns
18 | tligv | teac Access Time from CAS 13 15 20 ns | 7,12
19 | truagv | trac Access Time from RAS 50 60 70 | ns | 7,12
20 | tavov tcan Access Time from Column Address 25 30 35 ns 7,13
21 | teiiox | teiz CAS to Low-Z Output 0 0 0 ns 7
22 | teroox torr Output Buffer Turnoff Delay 0 13 0 15 0 20 ns
23 | teri0z toze Data to CAS Low Delay 0 0 0 ns 15
24 | tgi1av trAD RAS to Column Address Delay Time 13 25 15 30 15 35 ns
25 | tgr20z togz Output Buffer Turnoff Delay from OE 0 13 0 15 0 17 ns 8
26 | twiichr | tewe Write Command to CAS Lead Time 13 15 20 ns
27 | twrice | twes Write Command Setup Time 0 0 0 ns 11
28 | toLawnr | twen Write Command Hold Time 8 10 10 ns
29 | twiawn | twe Write Pulse Width 8 10 10 ns
30 | tgLioz | toeo Data to OE Delay 0 0 0 ns 15
31 | twitrmt | tRwi Write Command to RAS Lead Time 13 15 17 ns
32 | towwiz tps Data in Setup Time 0 0 0 ns 10

V53C318160A Rev.1.4 March 1998 5



MOSEL VITELIC V53C318160A
AC Characteristics (Cont'd)
50 60 70
JEDEC
# | Symbol| Symbol | Parameter Min. | Max. | Min. | Max. | Min. | Max.| Unit | Notes
33 | twiipx toH Data in Hold Time 10 10 15 ns 10
34 | twicle | twon Write to OE Hold Time 10 13 15 ns 10
35 | tcqorn2 | trRwC EDO Page Mode Read-Write Cycle Time 58 68 77 ns
36 | trior2 | tRwe Read-Modify-Write Cycle Time 71 80 95 ns
(RMW)
38 | telawiz | tewo CAS to WE Delay 31 35 45 ns 10
39 | triawiz | trwd RAS to WE Delay in Read-Modify-Write 68 80 95 ns 10
Cycle
40 | taywie tawD Column Address to WE Delay 43 50 60 ns 10
41 | teiocle | tee EDO Page Mode Read or Write Cycle Time | 35 40 45 ns
42 | tepoclz | tep CAS Precharge Time 10 10 10 ns
43 | tavrHL tcar Column Address to RAS Setup Time 25 30 35 ns
44 | terogy tcap Access Time from Column Precharge 27 32 37 ns 6
46 | toiqriz | tesr CAS Setup Time CAS-before-RAS 10 10 10 ns
Refresh
47 | tgoclz | tree RAS to CAS Precharge Time 5 5 5 ns
48 | triicmr | tenr CAS Hold Time CAS-before-RAS Refresh 10 10 10 ns
50 | trHocL2 | trAsP RAS Pulse Width 50 [200K| 60 |[200K| 70 |200K| ns
51 | trzclz | trucp CAS Precharge Time to RAS Delay 30 35 40 ns
52 | trocrz | tepwo CAS Precharge Time to WE 48 55 65 ns
53 | truocre | tept CAS Precharge Time (CBR Counter Test) 35 40 40 ns
54 | truocLe | twre Write to RAS Precharge time (CRB Cycle) 10 10 10 ns
55 | truzcle | twrH Write Hold time reference to RAS 10 10 10 ns
(CRB Cycle)
56 | trpocle | tcob CAS High to Data delay 13 15 20 ns 16
57 | treoclz | toop OE High to Data delay 13 15 20 ns 16
58 | tv tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
59 tREF Refresh Interval (1024 Cycles) 16 16 16 ms
tREF Refresh Interval (1024 Cycles) (L-version) 256 256 256 | ms
Self Refresh AC Characteristics
60 trRASS RAS Pulse Width During Self Refresh 100K 100K 100K ns 17
61 tRps RAS Precharge Time During Self Refresh 95 110 130 ns 17
62 tcHs CAS Hold Time Width During Self Rerfresh | 50 50 50 ns 17
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MOSEL VITELIC V53C318160A
Notes:
1. Allvoltage are referenced to Vgg.
2. leer leeas lecar @and lec7 depend on cycle rate.
3. lgcp and I, 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 I, it can be changed once or less during
an EDO cycle (typc)-
5. Aninitial pause of 200 us is required after power-up followed by 8 RAS cycles of which at least one cycle has to be
a refresh cycle, 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. Vi (min.)and V| (max.) are reference levels for measuring timing of input signals. Transition times are also mea-
sured between V,y and V.
7. Measured with a load equivalent to 2 TTL gates and 50 pF (Vg = 0.8V and Vg = 2.0V).
8. tore (Max.) and togz (Max.) define the time at which the outputs acheive the open-circuit condition and are not ref-
erenced to output voltage levels.
9. Either trcy or tgry Must be satisfied for a read cycle.

10. These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge in
read-write cycles.

11. twes: trwor tewn: tawp @nd tepwp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If ty,cg > tycg (Min.), the cycle is an early write cycle and the I/O pin will remain open-
circuit (high impedance) through the entire cycle; if tgyyp > trywp (MiN.), tewp > towp (MIN.), tawp > tawp (Min.), and
tcpwp > tepwp (Min), the cycle is a read-write cycle and 1/0O pins will contain data read from the selected cells. If
neither of the above sets of conditions is satisfied, the condition of the 1/O pins (at access time) is indeterminate.

12. Operation within the tgcp (Max.) limit ensures that tgsc (Max.) can be met. tgop (Max.) is specified as a reference
point only: if tgep is greater than the specified tgcp (Max.) limit, then access time is controlled by tcac.

13. Operation within the tgap (Max) limit ensures that tgac (Max.) can be met. tgap (Max.) is specified as a reference
point only: if tgap is greater than the specified tgap (Max.) limit, then access time is controlled by toaa.

14. AC measurements assume t; = 2 ns.

15. Either ty,c or tpgg Must be satisfied.

16. Either topp Or topp Must be satisfied.

17. When using Self Refresh mode, the following refresh operations must be performed to ensure proper DRAM oper-
ation:

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

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

18. toeg is referenced from the rising edge of RAS or CAS, whichever occurs last.

V53C318160A Rev.1.4 March 1998 7



MOSEL VITELIC V53C318160A

Waveforms of Read Cycle

trc
trRAS trRp
Vi — —\
RAS \* /
ViL
tcsH X
~——trep tRsh CRP
V,
UCAS H 3 \ tcas / 7
LCAS Vi \ t ] /
trRAD tear
tAsSrR tcaH
tasc tASR
Vi
Address /X Row >@< Column % /X Row
ViL
trRCH
tran  trecs
ViH ‘ tRRH i
. 7 X
ViL
tcaa
toac
ViH A
oF \ [/,
Vi N
tpbzc tcop
tobb
tpzo
ViH .
i I /)
Inputs //
(Inputs) ViL / teac \
! torr
t toez
v cLz
110 OH I ~
Outputs HiZz Valid Data Out HiZ
(Outputs) VoL \ 7"__
trAC

“H” or“L”

511816502-04
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MOSEL VITELIC

Waveforms of Write Cycle (Early Write)

UCAS
LCAS

Address

le}
(Inputs)

110
(Outputs)

V53C318160A Rev.1.4 March 1998

ViH

oL

V53C318160A

“H” or“L”

tre
trAS trp
—%7\
tesh
trep -« treH tcrp
A\\ tcas
trAD tcar
tasr tcan t
tasc ASR |
/s ‘ r
/>< Row }@{ Column ></ Row
X r
4’1 “* tewe
tRAH tWCS
twp
// Mv /
tweH
trwi
toy
tbs
T
—{ Valid Data In }
7
Hi z
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MOSEL VITELIC

RAS

UCAS
LCAS

Address

110
(Inputs)

110

Waveforms of Write Cycle (OE Controlled Write)
tre
tras trp
Viy —\ / n
Vi \ ")
tesh
<~ tReD tRSH tcrp
Vi 4\ \ tcas /‘L
V”_ . i
trAD tear
t
tasr tasc CAH tAsr
Row Column ></ />< Row
I
fewL
trAH frwiL
ViH twp
V||_ /x’( 7/ //
toen
Vi 7
. TN 7
tbzo T DH T
— 1
tbzc DS
Vin ! \
Vi f 4
VoH
Hi-Z Hi-Z
VoL

(Outputs)

V53C318160A Rev.1.4 March 1998
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MOSEL VITELIC V53C318160A

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

trwe
RAs trp
ViH _5\ N
ViL N 1
RAS
tesH -
tRCD tRSH tCRP
~—lcas ——————
_ ViH
UCAS \ / / 7
LCAS Vit \_ y
tRAH tCAH
tasr
tASR tASC -
ViH I
\
Address D{ Row /@< Column ></ Row
ViL " r 1
t tAWD tewe
RAD
tewp —— tRwiL
t
RWD twp
Vin e
WE Vi / \* Z
tcan
trRcs toac toEH
Vin
- A
OE V|L N / %
bzo ~ tos
1
tbze
o \ Valid X/
(Inputs) Vi / Ly . Datain
teac ~—| tobp
toez
V
110 OH / Data
(Outputs) Y \ Out
oL
trac
uHu or nLn 511816502-07
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MOSEL VITELIC V53C318160A

Waveforms of Fast Page Mode Read Cycle

tRP
trasp >
V,
_ " trep . tRHPC .
RAS \ « > / \
ViL ]
trsH
tpc <~ tcrp
tcrp
t t
PN tcas tcp CAS CAS
ViH
UCAS 3 \ / x
[CAS v \ / \ Z y
tesH tear
t t t
tasR [Ran tasc CAH tasc| | tean tasd | tcam
v ~
Add i 3 A\ £ \ f
ress Row Column 1 Column 2 Column N
Vi 4 AY £ \
traD
tRRH
tres | trcH
Vi .
we LT K
Vic tcac tcac
tcan tcan
loes tepa tcpa torr
Vo toac y |
e [N /
VoL X
trac
teaa togz
tcac tcon tcon
v tcLz
1/10 IH i —\
(" Data Out } { Data Out f Data Out
(Output) 1 2 N
V||_ ’\ i Wy, 7

511816502-08
“H" or “L”
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MOSEL VITELIC

RAS

UCAS
LCAS

Address

110
(Output)

Vin

V53C318160A
Waveforms of Fast Page Mode Read Cycle (OE Control)
trp
) trasp -~
\ trep tRHPC
; trsH terp
PC "
tcrp
tcas tep tcas teas
X - -+ A
N N /
tesH i
CAR
traH ftasc| |tcan tasc| | tcan tascl | tcan
tASR e +m ‘H <_~i e =]
p ' RS +f
ZX Row Column 1}«/ Column ZX///X Column N X///X
4 X 3
tRAD
tRRH
VIL{{{{ /// teac teac <///
tcan tcan
toes tepa tepa torF
toEHC toeHc
Vou toac |
LT \ ‘
VoL \ X /
tRAC tOEP tOAC tOEP tOAC
tcaa toez
teac toez toez
tcrz
 Data Out j}_@( Data Out [ Data Out >_
,* 1 + * 2 4 \- N 4

//
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MOSEL VITELIC V53C318160A

Waveforms of Fast Page Mode Read Cycle (WE Control)

trp
trasp
v
H— trep trRHPC
s\ [\
IL .
tRsH
tpc ~— tcrp
tcrp
il teas , fep teas tcas
Viy i
o N/ N
[CAS Vi / , ; . 1
tcsH tear
RAH tasc|  [tcan tasc| | tcan tasc | tcam
TASR an] o—n rﬁ 4_.} -~ B
ViH - \
' \ Vi
Address Zx Row Column 1 ///X Column 22(///)( Column N //X
Vie 7 ! \ ‘
t
RAD tCAA tCAA
tRRH
thes treH el tRCH
'<—> tRCH—~ kﬁ ~rtRes [ ﬂ <~ trcs
v
IH \
w L ) ) /L
ViL
twpz twpz
teac tcac
toes tcpa tcpa torr
t
Vo 0AC y L
o /) /
VOL T X
tcar
| tcan toez
tcac twez twez
v terz
110 H .
([ Data Out / Data Out 1 DataOut
(Output) 1 2 N
Vi X 7 7 1

wpgn g g 511816502-10
H” or*“L

V53C318160A Rev.1.4 March 1998 14



MOSEL VITELIC

V53C318160A

Waveforms of Fast Page Mode Early Write Cycle

RAS

UCAS
LCAS

Address

1/O (Input)

ViH —§\ trep trHPC \
Vi 2

tcrp

trp

trasp

trsH tcrp

t
PR tcas tcp tcas CAS
NN N
Vie T - ¥ k

tASR‘

tCSH tCAR
ER_A»H tAiE tcaH tasc| | tcan tasc | fcan
3 Ry vé 3\ f
Row Column 1 Column 2 Column N
Addr ) \ \
trRAD trwiL
tCWL tCWL tCWL
twes— twes —» <
twen  WCS T twen twes —»| |- e
twp twp twp
::;;;;;;:*\ J;/;j,\ ’z;;;/:*\ f;’/.;;:;::

tbs

:f////////ﬁ////////// [T

ViH

- DS DH

o LLLLIIX omees L mmnz KX ommon XJTTTT

//

“H” or “L” 511816502-11
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MOSEL VITELIC V53C318160A

Waveforms of Fast Page Mode Late Write Cycle

trp
trasp -~
Vin X tReD
RAS
Vi s i
trsH crp
tec -~
{
CRP) tcas | lcp tcas tcp tcas
Vi \ l
UCAS \ f \
LCAS Vi \ 7 \ 7 X £
tesh tear
tRaH tasc|  |fcaH tasc| | tecan tasg |lcaH
tASR*' - r—> - -~ [
Vi 3 3 X Va
SN €' G0 () 0 Ol o U
Vi . 4 ‘ / X
tRAD ; t
cwL towe | CWL
tRwL
trcs tres . RCs
ViH
A R [ % e
Vi - -
twp twp twp
loEH toEH toEH
v ] ]
OH 7 e
OE
VoL
tobb tobb
Ips|| tpy tps toH tos || toH
topp
V
1o IH \ Ay J; \
Data In Data In Data In
(Input) 1 2 N >_
Vi 7 7 x Vi

511816502-12
“H" or “L”
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V53C318160A

MOSEL VITELIC

Waveforms of Fast Page Mode Read-Modify-Write Cycle
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MOSEL VITELIC V53C318160A

Waveforms of RAS Only Refresh Cycle

tre

tras trp

VIH - 3

RAS
\ A

; tcrp
RPC
vV,
UCAS H \(Z/
LCAS
Vi tRAH
t tasr
ASR
ViH N
Address />< Row ></ />< Row
VIL N 7 N

110

(Outputs) HI-2

VoL

511816502-14
“H” or “L”
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MOSEL VITELIC V53C318160A

Waveforms of CAS-before-RAS Refresh Cycle
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MOSEL VITELIC

Waveforms of CAS-before-RAS Self Refresh Cycle (Optional)

V53C318160A

trp

trAsS

Vi

- —
RAS /
ViL

trRpc

tcp

trps

tcsr

tchs

\
tcrp

X/

twrp

twRH

w T N 77

= T

e, ——
T} e
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MOSEL VITELIC

RAS

UCAS
LCAS

Address

110
(Inputs)

lfe}
(Outputs)

V53C318160A
Waveforms of Hidden Refresh Read Cycle
tRC tRC
t t
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Functional Description

The V53C318160A is a CMOS dynamic RAM op-
timized for high data bandwidth, low power applica-
tions. It is functionally similar to a traditional
dynamic RAM. The V53C318160A reads and writes
data by multiplexing an 20-bit address into a 10-bit
row and a 10-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, once initiated, must not be end-
ed or aborted before the minimum tgag time has ex-
pired. This ensures proper device operation and
data integrity. A new cycle must not be initiated until
the minimum precharge time tgp/tcp has elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal High during a RAS/CAS opera-
tion. The column address must be held for a mini-
mum specified by tag. Data Out becomes valid only
when toac, trac: tcaa and tcac are all satisifed. As
a result, the access time is dependent on the timing
relationships between these parameters. For exam-
ple, the access time is limited by tcap When tgac.
tcac and toac are all satisfied.

Write Cycle

A Write Cycle is performed by taking WE and
CAS low during a RAS operation. The column ad-
dress 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 1/0
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.

In the WE controlled Write Cycle, OE must be in
the high state and togp must be satisfied.

Fast Page Mode

Fast Page operation permits all 1024 columns
within a selected row of the device to be randomly
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accessed at a high data rate. Maintaining RAS low
while performing successive CAS cycles retains the
row address internally and eliminates the need to
reapply it for each cycle. The column address buffer
acts as a transparent or flow-through latch while
CAS is high. Thus, access begins from the occur-
rence of a valid column address rather than from the
falling edge of CAS, eliminating tagc and ty from the
critical timing path. CAS latches the address into the
column address buffer. During Fast Page 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
EDO Mode, access is tcaa Or tcap controlled. If the
column address is valid prior to the rising edge of
CAS, the access time is referenced to the CAS ris-
ing edge and is specified by tcap. If the column ad-
dress is valid after the rising CAS edge, access is
timed from the occurrence of a valid address and is
specified by tcaa. In both cases, the falling edge of
CAS latches the address and enables the output.

Fast Page provides a sustained data rate of 29
MHz for applications that require high bandwidth
such as bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the maximum data rate:

1024
tre + 1023 x tpe

Data Rate =

Self Refresh

Self Refresh mode provides internal refresh con-
trol signals to the DRAM during extended periods of
inactivity. Device operation in this mode provides
additional power savings and design ease by elimi-
nation of external refresh control signals. Self Re-
fresh mode is initialed with a CAS before RAS
(CBR) Refresh cycle, holding both RAS low (tgass)
and CAS low (tcpp) for a specified period. Both of
these parameters are specified with minimum val-
ues to guarantee entry into Self Refresh operation.
Once the device has been placed in to Self Refresh
mode the CAS clock is no longer required to main-
tain Self Refresh operation.

The Self Refresh mode is terminated by returning
the RAS clock to a high level for a specified (tgps)
minimum time. After termination of the Self Refresh
cycle normal accesses to the device may be initiat-
ed immediately, poviding that subsequest refresh
cycles utilize the CAS before RAS (CBR) mode of
operation.
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Data Output Operation

The V53C318160A Input/Output is controlled by
OE, CAS, WE and RAS. A RAS low transition en-
ables the transfer of data to and from the selected
row address in the Memory Array. A RAS high tran-
sition 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/O
path. A CAS high transition or a CAS high level dis-
ables the I/0O path and the output driver if it is en-
abled. A CAS low transition while RAS is high has
no effect on the 1/0 data path or on the output driv-
ers. The output drivers, when otherwise enabled,
can be disabled by holding OE high. The OE signal
has no effect on any data stored in the output latch-
es. A WE low level can also disable the output driv-
ers when CAS is low. During a Write cycle, if WE
goes low at a time in relationship to CAS that would
normally cause the outputs to be active, it is neces-
sary to use OE to disable the output drivers prior to
the WE low transition to allow Data In Setup Time
(tps) to be satisfied.

Power-On

After application of the V¢ supply, an initial
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).
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During Power-On, the V¢ current requirement of
the V53C318160A 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 ex-
hibit current transients. It is recommended that RAS
and CAS track with V¢ or be held at a valid V, dur-

ing Power-On to avoid current surges.

Table 1. V53C318160A Data Output
Operation for Various Cycle Types

Cycle Type I/O State

Read Cycles Data from Addressed
Memory Cell

CAS-Controlled Write Cycle High-Z

(Early Write)

WE-Controlled Write
Cycle (Late Write)

OE Controlled. High
OE = High-Z I/0s

Read-Modify-Write Cycles

Data from Addressed
Memory Cell

EDO Read Cycle

Data from Addressed
Memory Cell

EDO Write Cycle (Early Write)

High-Z

EDO Read-Modify-Write Cycle

Data from Addressed

Memory Cell
RAS-only Refresh High-Z
CAS-before-RAS High-Z
Refresh Cycle
CAS-only Cycles High-Z
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Package Diagrams
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