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MOSEL-VITELIC

V53C256A FAMILY

HIGH PERFORMANCE, LOW POWER
256K X 1 BIT FAST PAGE MODE

CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C256A 60/60L 70/70L 80/80L 10/10L
Max. HAS Access Time, (tg,c) 60 ns 70 ns 80 ns 100 ns
Max. Column Address Access Time, (‘CAA) 30 ns 35ns 40 ns 45ns
Max. CAS Access Time, (ioa0) 15ns 15ns 20ns 25ns
Min. Fast Page Mode Cycle Time, (tpc) 45 ns 50 ns 85ns 60 ns
Min. Read-Write Cycle Tims, (tHC) 116 ns 130 ns 145 ns 175 ns
LOW POWER V53C256AL 60L 70L " 80L 10L
Max. CMOS Standby Current, (IDDS) 1.2 mA 1.2mA 1.2mA 1.2 mA

Features

m Low power dissipation for V53C256A-10
+ Operating Current—60 mA max.
« TTL Standby Current—3.5 mA max.
a Low CMOS Standby Current
* V53C256A—3.0 mA max.
+ V53C256AL—1.2 mA max. .
n Read-Modify-Write, RAS-Only Refresh, CAS-
before-RAS Refresh capability
n Common I/O capability
m Fast Page Mode operation for a sustained data
rate greater than 21 MHz.
w 256 Refresh cycles/4 ms
» Standard packages are 16 pin Plastic DIP and
18 pin PLCC

Description
The V53C256A is a high speed 262,144 x 1 bit
CMOS dynamic random access memory. Fabri-

cated with VICMOS Il technology, the V53C256A
offers a combination of size and features unattain-

Device Usage Chart

able with NMOS technology: Fast Page Mode for
high data bandwidth, fast usable speed, CMOS
standby current and, for the V53C256AL, reduced
CMOS standby mode supply current (I;.).

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 or sequential access
of up to 512 bits within a row with cycle times as short
as 50 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 relaxing many critical timing requirements
for fast usable speed. These features make the
V53C2566 ideally suited for cache based mainframe
and mini computers, graphics, digital signal process-
ing and high performance microprocessor systems.

The V63C256AL -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. This mode is entered by
holding RAS ata voltage greater than V,,—0.2 when
it is inactive.

Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P J 60 70 80 - 100 Low Std. Mark
0°Cto 70°C . . . . 3 e ’ . . ~ Blank

V53C256A Rev.00 June 1990
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Package Pkg. | Pin Count v ii ¢ _z_iii_____.__
Plastic DIP P 16 L ] |
PLCC J 18 FAMILY DEVICE PKG. SPEED | TEMP.
:] tR) o, L BLANK (0°C to 70°C)
5’ g;'[ég'c DIF) BLANK (NORMAL)
L (LOW POWER)
60 (60 ns)
70 (70 ns)
80 (80 ns)
10 (100 ns) 101602
16 Lead Plastic DIP 18 Lead PLCC Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
Ag 1 16 [0 Ves ' Eo 48
D[] 2 15 [ CAs
WE s & 14[1Dour 2 11817
RS {4 & 13[1 A = <
As & 1204 R%E 2 (‘g:g:‘agw
Ads £ npa, ' V=1 (Mnugnc
A7 10 [1 A5 Acde & 13 A
vop [] & s A amdr T orha
: 8 9 1011 F
< ;alz‘é’
LOGIC SYMBOL
—1Ap
— Aq
—1 Az
—] A3
— A4 DIN —
—1 As
—As Dout|—
— Ay
— AG
—d RAS
—d cas
9 we 1016 03
Absolute Maximum Ratings* Capacitance*
T, =26°C, Vpy =5V #10%, Vgg=0V
Ambient Temperature
UNder BIas .uueuveseresennssnssssnsesnns ~10°C to +80°C Symbol Parameter Typ. | Max. | Unit
Storage Temperature (plastic) ....—55°C to +125°C c Address. D. _ 3 4 F
Voltage on any Pin Except V'’ _ INt o5 N ' P
| Relative t0 Vg s ~1.0Vto+7.0V Cna | FAS.TAS,WE 4 5 | pF
| Voltage on V,, relative to Vg .....-1.0 Vto +7.0 V
| Data Out Current ....... S 50 mA Coutr | Pout 4 6 | pF
Power Dissipation ... 1.0W

*Note: Capacitance is sampled and not 100% tested

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.
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MOSEL-VITELIC V53C256A
Block Diagram
256K x 1
WE o -
] L= L
RAS v-\: RAS CLOCK CAS CLOCK WE CLOCK
GENERATOR GENERATOR GENERATOR
Vpp o—» d
Vgg o—» l
Xg,Yg L -~
:> DATA /O SELECT | 2
BUilécF)ER o
‘——————'\—‘/ COLUMN DECODERS L o oour
Yo-Yy
- - SENSE AMPLIFIERS
REFRESH
COUNTER ,
1024
L |
Ag o—> %g e
Ay o ?)8 xox7| @2 | 286
. Q w
=8 N MEMORY
. §§ — > g?‘) ] - ARRAY
A7 o—b EE - LDu
Ag an

1016 01
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MOSEL-VITELIC V53C256A

DC and Operating Characteristics
T, =0°C1t070°C, V, =5V £10%, Vg = OV, unless otherwise specified.

V53C256A V53C256AL
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)
|LO Qutput Leakage Current -10 10 =10 10 pA Vss < DQUT <Vpp
{for High-Z State) RAS,CAS atV,,
- 60- 80 80
lop1 | Vpp Supply Current, 70 70 70
Operating 80 65 65 MA | tho=the (min.) 1,2
100 60 60
o2 | Vob Supply Current, 3.5 2.0 mA RAS,CAS at V|,
TTL Standby other inputs 2 Vgg
60 80 80
'opa VDE Supply Current, 70 70 70
RAS-Only Refresh 80 60 60 MA | toe =tos (min) 2
100 50 50
lops | Vop Supply Current, 60 50 50
Fast Page Mode 70 45 45
Operation 80 40 40 mA | Minimum Cycle 1,2
100 35 35
lops | Vpp Supply Current, 4 25 mA RAS=VIH,CAS=VIL 1
Standby, Output Enabled other inputs > VSS
'DDG VDD Supply Current, 3 1.2 mA | RAS> VDD 0.2V,
CMOS Standby CAS=V|,
other inputs 2 Vgq
Vi Input Low Voltage -1 0.8 -1 0.8 A 3
{all inputs)
VIH Input High Voltage 2.4 VDD 2.4 VDD \ 3
(all inputs) +1 +1
Vo | Output Low Voltage 0.4 0.4 V |lg =42mA
Voy | Output High Voltage 24 2.4 V | lgy=-5mA
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MOSEL-VITELIC V53C256A
AC Characteristics
Tp= 0°C1070°C, V=5V £10%, Vgg =0 V, unless otherwise noted

) 60/60L | 70/70L | 80/80L 10/10L :
# | JEDEC | Symbol Parameter - Unit | Notes
Symbol - Min.|Max.|Min.Max.|Min.| Max.|Min.| Max.
T | taL1Rmt taas RAS Pulse Width 60 | 75K | 70 | 75K | 80 | 75K | 100| 75K | ns
2 om0 tre Read or Write Cycle Time 115 130 145 175 | ns
3 1Rl tap RAS Precharge Time 45 50 55 65 ns
4 (tavaee Lsr Row Address Setup Time 0 0 0 0 ns
5 tm_1 AX tRAH Row Address Hold Time 10 15 |. 1& 15 ns
6 tAVRH toam Column Address to RAS 30 35 40 45 ns
Setup Time -
7 | taLiav taan RAS to Column Address . 16 | 30 |20 | 35 [ 20| 40 [ 20 | 55 ns 4
Delay Time
8 taveLe tAsc Columnh Address Setup Time 0 0 0 0 ns
g toLiAx toan Column Address Hold Time 10 . 16 15 20 ns
10 | tq 160t taco RAS to CAS Delay 2045 | 25 | 55 {256 60 | 25| 75 | ns 5
11 taLiav thac Access Time from RAS 60 70 80 ' 100 ns 6,7.8
12 tAVQV tCAA Access Time from Column 30 35 40 45 | ns 8,9,
Address 15
13 |toiiay toac | Access Time from CAS 15 |- [20] | 26| ns | 815
14 [0 1oH1 ®) tCAS(H) CAS Pulse Width in 15 | 75K | 15 | 75K | 20 | 75K | 25 | 75K | ns
Read Cycle :
16 tCL1RH1(R) ‘RSH(R) RAS Hold Time (Read Cycle) 15 15 20 25 ns
16 | tmacLe thes Read Command Setup Time 0 0 0 0 ns
17 tGszx tHCH Read Gommand Hold Time 0 5 5 & ns 10
Referenced to CAS
18 tRszx RRH Read Command Hold Time 5 5 5 5 ns 10
Referenced to RAS
19 [toopis tsrp CAS to RAS Precharge Time 10 5. 116 15 ns.
20 tonzax torr Output Buffer 0 (15} 0(|156]06]| 20| 0] 25 ns 11
Turmn Off Delay

25
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MOSEL-VITELIC V53C256A
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 [ topoa ton Data Hold Time from CAS 0 0 0 0 ns 1
22 [byowms | twp | Wiite Pulse Widh 10 16 15 20| | ns
23 [tonocLe top CAS Precharge Time 10 10 10 10 ns
24 | toax tn Column Address Hold Time 50 55 60 70 ns
. from RAS
25 tcL1 CHIW) tCAS(w) CAS Pulse Width in 20 20 25 30 ns
Write Cycle :
26 tCL1RH1(W) tRSH(w) RAS or CAS Hold Time 20 25 25 30 ns
in Write Cycle
27 [ ta ywH1 twer Write Command Hold Time 50 85 60 70 ns
from RAS
28 [ twiicLe twes Write Command Setup Time 0 ] ] 0 ns | 12,13
29 (5 ywH1 twen Write Command Hold Time 10 15 16 20 ns
30 | tywie ths Data In Setup Time 0 0 0 0 ns 14
31 [ twhiox ton Data In Hold Time 15 15 15 20 ns 14
32 tRL1 DX tDHR Data In Hold Time . 50 55 60 70 ns
Referenced to RAS
33 | taionLe tawe | Read-Modify-Write 140 155 175 210 ns
(RMW) Cycle Time
34 | o 1RH1 tRrw Read-Modify-Write Cycle 85 95 110 135 ns
(RMW) RAS Pulse Width
35 1t swie two | RASto WE Delay In 60 70 80 100 ns | 12
Read-Modify-Write Cycle
36 | to 1wz towp | CASto WE Delay 15 15 20 25 ns 12
37 tavwie tawp Column Address to 30 35 40 45 ns 12
WE Delay
38 | toroqy teap Access Time from 40 45 50 55 | ns 15
Column Precharge
39 | to10012(m) teg Fast Page Mode Read or 45 50 55 60 ns
Write Cycle Time :
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MOSEL-VITELIC V53C256A
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. .
40 toLocLe tocm Fast Page Mode Read- 70 75 85 95 ns
(RMW) Modify-Write Cycle Time . - -
a1 [Ymms | tawl | Write Gommand to BAS 20| |20 2 30 ns
Lead Time : )
42 | Y icHi towr . | Write Command to CAS 20 ' 20 25 30 ns
Lead Time ’
43 [ touacle tapc | RAS to CAS Precharge Time | 0 0 0 0 ns
44 |t 1Rie tosp | CAS Setup Time 10 10 10 10 ns
CAS-before-RAS Refresh
4 |tgom | toun | OASHoWTime 15 20 25 30 ns
CAS-belore-RAS Gycle
46 | ta 1ou togn | CAS Hold Time 60 70 80 100 ns.
a7 |t t Transition Time ’ 3|25 | 8}25| 83125} 3 |25]| -ns 16
(Rise and Fall) -
tay Refresh Interval 4 4 4 4 ms | 17
(256 Cycles)
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MOSEL-VITELIC V53C256A
Notes:

1. I, is dependent on output loading when the device output is selected. Speclf ied I, (max ) is measured with the
output open.

2. I,y is dependent upon the number of address transitions. Specified Ipp (max.) is measured with a maximum of two
transitions per address cycle in Fast Page Mode

3. Specified V,, (min.) is steady state operation. During transitions, V_(min.) may undershootto—1.0'V for periods not
to exceed 20 ns. All AC parameters are measured with V,, (min.) 2 V¢ and V,, (max.) <V,

4. Operation within the t, , (max.} limit ensures that t., . (max.) can be met. t,, (max.) is speclﬁed as a reference
paintonly. If ., is greater than the specified ty,, (max.} limit, the access time is controlled by t.,, and t.,,.

5. toop (max.) is specified for reference only. Operation within t . (max.) and t;, , (max.) limits ensure that toac (Max.)
and t,,, (max.) can be met. Ift, ., is greater than the specified t, ., (max.), the access time Is controlled by toas and

tCAC’

6. Assumesthatt,,, <t.,,(max.). Ift,,,isgreaterthant., (max.), toac Willincrease by the amount thatt, ,  exceeds
toap (Max.).
7. Assumes thatt ., <t.., (max.). Ift,. is greaterthant, (max.), tanc willincrease by the amount thatt,, . exceeds
taco (Max.).
8. Measured with a load equivalent to two TTL inputs and 100 pF in parallel.
9. Assumes thatt_, 2t (max.).
10. Either top, or to ., must be satisfied for a Read Cycle to occur.

1. tope and t,, define the time at which Dyt reaches an open circuit condition and are not referenced to the output
voltage Ievels

12. tyesr tawo tawo @nd toyp are not restrictive operating parameters.

13. t,cq (Min.) must be satisfied in an Early Write Cycle.

14. t,¢ and t;, are referenced to the later accurance of CAS or WE.

15. Access time is determined by the longer of toanr tono ,or toap

16. t.is measured between V|, (min.) and V, (max.). AC measurements assumet. =5 ns.

17. 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.

2-8
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MOSEL-VITELIC | V53C256A
Waveforms of Read Cycle
tRC @ >
tRas (1)
Vi tAR (24) - s
RAS vl = X i 'np(a)——>\—
{RAH (5) tCAR () :
v tASR() > ¥ >{tcan@ [
Aqhs it = DO0( somss JQOOOOOK st J0000000000COCOCON00

[+ RaD @) —>[*tAsc ()™ [+ !RsH(R)(15) ——>

CAS v:f Z ]\ / /
tRCD (10) - L CAS (R)(14) ] tCRP (19)
[*tRCS (16)->] tRRH (18) *
T IH——- 7
w = /YT ~tocnaaf || ,K// /////,
tcaa(12) >
LRAC (11) | tOFE (20)
Ve - |
Dour V$— HIGH-Z { VALID DATA —
1 CSH (46) 4
———— 1oH (21) ———»
1016 04
Waveforms of Early Write Cycle
tRC (2)
tRAS (1)
— Vg — tAR (24) |
RAS N ‘l: : —
Vi — x tRP (9) -
- tRAH (5)
tASR (4) ni lcanE

B

Vig — ROW \VAVAVAYAYA" 4 COLUMN
Aoha it = 00K aoiatss JQOOQQO(__ 288 XO0O0GQ0000C0O00K00
tASC (8) ™ 1+ 1RSH (W)(26) —*
= Y —
CAS y = __ / /

L ]
[-tCAS W)(25) ™ tCRP (19)

tCSH (48) L—U‘WCH )
we v = T7777VTTTTTITITTIN. | TTTTTTTTTTTTTTT7777

ViL —
tweR (27) om 1)
e 31

tDs (30)

on 12~ (CKRRIOCKXXOCKKXKINN oKX X KKK XXX XKKXKRIK

tDHR (32) — ™1

«——tRCD (10)

HIGH-Z
1016 05
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MOSEL-VITELIC

Waveforms of Read-Modify-Write Cycle

V53C256A

tRWC (33)
—_— Vi — \ {RAW (34) —[{
RAS y, — N i SR N
o tReD (10) —* t RWL (41) [
v tcrp (19) ‘ tCcrP(19) ™ I+
=< YH— x 4
CAS VIL —_ 4 \ \ / /
RAH ) - towL “2)
[t ASC (8)
tASR (4) > ‘= |<—tCAH(9)->
Vih — ‘Tow F COLUMN "
Ao As Vi — iXXX ADDRESS ,@r ADDRESS <>O<><
| | tawp (87) ——
tRWD (35) —™
1 - 8
————towD (36) ———>] et 22 .
— Vi — / 4
We v = /11N 1111 \ (//[/[//1/]/
v tRCS (16) - t DS (30) - tDH (31)
o = XXX XX
[—— 1 CAC (13) —™
e———————— tCaA(12) —™
tRAC (11) —— _ t OFF (20) |
Dout VOH_ HIGH-Z 4 VALID DATA ,}-—-

Waveforms of CAS-before-RAS Refresh Cycle

7 r:tnp(s) —>\—

tRC (@)
tRAS (1) >
— Viy — Y \
s T \
tRPC (43)
tcp (23) {CHR (45)
(—* tCSR (44) .
= VIH — 4
CAS / . /
Vip — 2
* t OFF (20)
Vo, —

D OH \ y
ouT VoL— ) HIGH-Z

2-10
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MOSEL-VITELIC - V53C256A

Waveforms of RAS-Only Refresh Cycle

tRC (@) >

-t tRAS(1) - - >
— Vy— T

RAS y,' C N 4 e N

tRAH (5)

LASR(4) = =

A Vig— J ROW
Aaha " = OO scamess KOQOQQOCOOQOCOOROCOCOOGOORRCOANCO00C
tCRP(19)
— Vg —
CAS vy, — /

Vaoy—
Dour Vg’:— HIGHZ

101608

Waveforms of Hidden Refresh Cycle (Read)

Vig — Y LRAS (1) - tRAS (1) 1
RAS _ N _ / J\ J/
Vi - +tRP @)

[*—tRCD (10 w
(o tRSH (R)(15)
lcrRP(19 ™ [* l¢——— tCHR (45—
—_— VIH —_— X S
CAS y, _. 7 N /]
tasc ) ™ [+
tasRy) > = t GAR (6) —™
[*— tRAD (7) —™ = LCAH (9)
tRAH (5)
—_— vd 4
Ao—Aa {XX>§ ROW COLUMN ><><X><
v"_ — \_ADDRESS 4 \_ADDRESS

+—1AR (24) _—

tRCS (16) tRRH (18) *’I

we v = 77777777777 \

LCAC (13)

tcAA(12) [« -

b————— 'HAC(“) —_—]

L OFF (20) ™ -
Dour y Vo — HiGH-2 { VALID DATA —

1016 09
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MOSEL-VITELIC V53C256A

Waveforms of Hidden Refresh Cycle (Write)

— Vi — \ [ tRAS (1) - tRAS (1)
RAS v, — N tL j .
Vi : ~ =tRP (3) . -

+—tRCD (10)

YRSH (W)(26)

toRP(19) ™ [* e {CHR (45—

sz f , ]x: L A
| |

tAsC (8)
e——tAR (24) =
tasR(4) = tCAH (9)
v +——={RAH (5)
achs v = SO0 aiatss QOO s JOOOO0CO0COOCORCAARCORNXK
ATRRESS A

le—t WCR enN———*

»| tWCH (29)
twCs (28)

we i = 77/7/V I i

le—{ DH (31) ™

D QOO vauo o 0'0'0'0'0'0'0'0'0'0'0'“'“0'0'“'0'0'“0'
Dour x&“: HIGH-Z

1016 10
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MOSEL-VITELIC : V53C256A
Waveforms of Fast Page Mode Read Cycle
tRP (3)

tRAS (1) L
Vi — —Y
v:[{— \ ) . [*=tcAR) /

[+—— 1t CSH (46)

RAS

[ L RSH (R)(15) —

tCRP (19) [ tpg (39) =™
tcp (23)

tRCD (10) T toAS (R)(14) - ——] [ LCAS (R)(14)
Vv h CAS (R)(14) ™| /
cas W f \ N It \ ,
RAH (5) Lj- ‘.‘"‘CAH(Q) tascie | [ tcAH @ 4—->ltCAH(9)
v ASR (4) > [+ 1ASC (5) | ) -t ASC (8)
_ H — RO | COL. F COLUMN L.
Ao-Ae ViL — mﬁDD. ADD. XXXX»‘ ADDRESS E@XXXXXXXX £55. ><XXXX>(
et RCS (16) II'Rcsue) I<—chs (16) - 'nnH(w)
lncnmr»l* . tRCH (17) ™ - - ‘RCH (17)
— Vi = ‘
We v = ///) . L
. - LCAG (13) tCAC (18) ] tCAC (13)
F—1CAA(12) tGAP (33) — le— tGaA(12)
[ 1RAG(11) ™|»d le-tOFF (20) = | torF (20) t OFF (20)
Dour YOH= — anz { t
VoL— ) | Sl L S A ¥
1016 1
* Valid Data '
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MOSEL-VITELIC - . V53C256A

Waveforms of Fast Page Mode Write Cycle
tpp
tras (1) 8y
Vv —
RAS vi — N
[~ tCSH (40) —™
t -— t
CRP (19) PC (34) tor
t BCD (10) tecas (W)(25) ™ teas (\N)(25)_>‘f [ £ CAS (W)(25) ™
s 7T N 7L
IL ) K
tRAH (5) L_ LCAH (9) tCAH (9) E L CAH (9)
tASR (4) > -t ASC (8) ”"‘ASC ® -t ASC (8) .
__ IH — N/ gl -coL: J \/ cOL.
A-hs o = 08 d.EifXXXE{XX) e MO, K XOOKIOOOX
' : t WCH (29) ‘ II—"‘WCH (29) tWCH (29)
twes (28) e . . . twcs (28) >
i twes (20) >t
[*—tRSH (w26~ [ tRSH (w)(26) r+— t RSH (W)(26) —™1 -
we = TITIN VTN — YTTTTTIA
WE v, — , N = : X ////// /////
- twe (22) - l WP (22) twe (22)
' l—— tRSH (W)(26) —*
t DS (30) F- L tps (30)'-> : tps (30) .
tDH (31) ‘ tDH (31) . 1DH (31)
by VH — VALID VALID
N vy — DATA DATA

1016 12
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Waveforms of Fast Page Mode Read-Modify-Write Cycle

tRAS (1) o > tap (3)
— Vi — , . -
RAS Vi — \

[ —tpeM @0y ———™

L .
terpig) tcp (23)
tRreo (10;'! - [RWL(M) -» - | tep (23)
— VIH — 3 & ) 2R
CAS v, = _/ \ /N /
L X
tRAH (5) <—-| tcaHE - T| l*-‘ CAH (9) -
L CWL (42) [ tCWL (42) )
v tASR (4) e *tAsc (g '
_ H— COL. A COLUMN
AgAsg ViL — @i DD. [@:@(XX ><: ADDDRESS x>< ><X 2
|
: { RWD (35) < [ | trosue “ tRCS (16)
: tRCS (16) twe (22) twe 22)
t CWD (36)
v "'CWD(SG)}“ - ) > tcwo(ge)
o= VIH— -
ww>= |/ V7T N I NN
L — - x Z
: ) tAwD (37) ha—t AWD (37) —» ‘IAWD 37
t DH (31) ] >t pH (31) ‘*I‘DH (31)
t ps (30j -+ Id— tps (o> |= [e11 DS (30)
VIH — vi Y T vd
DATAIN DATA DATA|
ow vt = OOROOCGAOOK RS XXIO0D{ e JOGOCOCKIO s X000
=t CAG (13) > tcac (13) tcaC (13) ’
tcaA(12) w——l*CAP(sa)
tRAC() ™ [*tOFF(20) > = LOFF 20)] . -t OFF (20)

VoH— i -
Dour VCO)LH_ HIGH-Z A VALID DATAOUT | VALID DATAQUT }l

>_'_

1016 13

VALID DATAQUT
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MOSEL-VITELIC V53(;;5—6A
Waveforms of Refresh Counter Test Cycle
RS x:r— - E tRAS (1) - 'RSHM)fzS)ﬂ \_
CAS Vn_ - l\ - ﬁtcp(zawc—(cww’(zs)—»f
AgAs Y = //////////////////////// //////////// g
w = T | X
we v = 777777 TTTTTTTTT77A L
T LA OATOCATOONTOTCATOTOATOLY PN 0 A TOTOALA TSN TOLATO

2-16
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MOSEL-VITELIC V53C256A

Functional Description

The V53C256A is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. It is functionally similar to a traditional
dynamic RAM. The V53C256A reads and writes
data by multiplexing an 18-bit address into a 9-bit row
and a 9-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 presice
time that the CAS edge occurs, the delay 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 notbe ended
or abortedbefore the minimumt,, . time has expired.
This ensures proper device operationand datainteg-
rity. A new cycle must not be initiated until the
minimum precharge time t_ ./t has elapsed.

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 clocking each of 1 of the 512 row addresses (A,
through A.) with RAS at least once eve ery 4 ms
AnyRead, Wnte Read-Modify-Write or RAS-only
cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
makes a transition from.low to high to low after the
previous cycle and before RAS falls, CAS-before-
RAS refreshis activated. The V53C256A 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,
Dy 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. The user can use the counter test mode to
write consecutive data patterns (256 write cycles)

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
minimum time speciﬁed by ;5. Data Out becomes
valid only when t andt;, ; are all satisfied.
As a result, the access time is dependent on the
timing relationships betweent,, . t.,, andt.,.. For
example, the access time is limited bytC whentg,
{min.) and t.,, . (min.) are both satisfied.

Write Cycle

A write cycle is performed by taking WE and CAS
low during a RAS operation. The column addressis
latched by CAS. The write can be WE controlled or
CAS controlled depending on whether WE or CAS
falls later. Consequently, the inputdata must be valid
ator before the falling edge of WE or CAS, whichever
occurs last. Inthe CAS-controlled write cycle when
the leading edge of WE occurs prior to the CAS low
transition, the output (D ;) pin will be in the High-Z
state at the beginning of he Write function. Ending
the write with RAS or CAS will maintain the output in
the High-Z state.
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and then verify the written data by applying 256
consecutive read cycles. In this mode, the
V53C256A ignores external row/column addresses
and takes the output from the internal counter in-
stead.

Data Retention Mode

The V53C256A offers a CMOS standby mode that
is entered by causing the RAS clock to swing be-
tween avalid V, and an “extra high” v, within 0.2 V
of V. While the RAS clock is at the “extra high”
Ievel the V53C256A power consumption is reduced
tothe low I level. Overali I,; consumption when
operating in this mode can be calculated as follows:

(tac) X (ppy) + (&

t

rxtre) X (Ippe)

RX

Where t.. = Refresh Cycle Time
tox = Refresh Interval / 256
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Fast Page Mode Operation

Fast Page Mode operation permits all 512 columns
within a selected row of the device to be randomly
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 atransparentor flow-through latch while CAS
is high.

Thus, access begins at the occurance of a valid
column address rather than at the falling edge of
CAS, eliminating t,5, and t; from the critical timing
path. CAS latches the address into the column
address buffer and acts as on 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. Follow-
ing the initial entry. cycle into Fast Page Mode,
access is t5,, or t,,, controlled. If the column
address is va‘iA d prior to the rising edge of CAS, the
access time is determined by the by the CAS rising
edge. If the column address is valid after the rising
edge of CAS, the access is timed from the occur-
rance of the validaddress and is specified by t,,,. In
both cases, the falling edge of CASlatches 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 like bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the data rate:

512
Data Rate =
too #5171 Xt
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Data Output Operation

The V53C256A Data Output pin (D, ;) has a
thrée-state - capability and is controlled by CAS.
When CAS is high(z V H) the output is in the High-Z
state. Table 1 summarizesthe Dom states poss1ble
for various memory cycles

Power-On

After application of the V,, an initial pause of 200
us is required followed by a minimum of 8 initializa-
tion cycles (any combination of cycles containing a
RAS clock). Eight initialization cycles are required
after extended periods of bias withoutclocks (greater
thanthe Refresh Interval). During Power-On, the V,
current requirement of the V53C256A 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 Vpp OF
be held at a valid V, during Power-On to avoid
current surges.

Table 1. V53C256A 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)

Active, not valid

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 Data remains as in
Refresh Cycle previous cycle
CAS-only Cycles High-Z
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