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" 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. RAS Access Time, (tn Ac) 60 ns 70 ns 80 ns 100 ns
Max. Column Address Access Time, {toan) 30ns 35ns 40 ns 45 ns
Max. CAS Access Time, (tc Ac) 15 ns 15ns 20 ns 25ns
Min. Fast Page Mode Cycle Time, ('Pc) 45 ns 50 ns 55 ns 60 ns
Min. Read-Write Cycle Time, (tnc) 115ns 130 ns 145 ns 175 ns
LOW POWER V53C256AL 60L 70L 80L 10L
Max. CMOS Standby Current, “DDB) 1.2mA 1.2mA 1.2mA 1.2mA

Features

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

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

cated with Vitelic's VICMOS It technology, the
V53C256A offers a combination of size and features

Device Usage Chart

unattainable 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 ().

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
V53C256 ideally suited for cache based mainframe
and mini computers, graphics, digital signal process-
ing and high performance microprocessor systems.

The V53C256AL -10 offers amaximum datareten-
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 at a 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°C to 70°C . . . L] . . [ . Blank
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" VITELIC V53C256A

Package Pkg. Pin Count v _5_ _3_ ¢ _2_ _5_ __6_ _A_ e
Plastic DIP P 16 L] | |
PLCC J 18 FAMILY DEVICE PKG. SPEED TEMP.
:‘ tmac) pwr L grank (0°Cto70°C)
A fEtAST'C OIP) ‘: BLANK (NORMAL)
L (LOW POWER)
60 (60 ns)
70 (70ns)
80 (80 ns)
10 (100 ns) 1016 02
16 Lead Plastic DIP 18 Lead PLCC Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
w
Ag [] 1 16 [ 1 Vss D;<m;£|g
Din [ 2 15 [ CAS
wWe s & 14[00our 2 11817
RAS S A _
RAEQSEgAG WE O3 é18:|DOUT
0 @ 3 RAS ] 4 & 15 As
A (06 > 1110 A, NC O 5 R 14PN
A7 10 [J As Ag O] 6 @ 133 Ag
voo [] 8 o A Aadr T oz A
< 52 <
LOGIC SYMBOL
— Ag
— A,y
pu— A2
p— AB
—1 As DIN |—
p— AS
—{As DouT}—
pu— A-,
pu— AB
—d RAS
—d cAs
—qWE 101603
Absolute Maximum Ratings* Capacitance*

T, =25°C, Vpp =5V #10%, Vgg =0V

Ambient Temperature

Under Bias .....ccocooorcceeinnnennens —10°C to +80°C Symbol Parameter Typ. | Max. | Unit
Storage Temperature (plastic) ....—55°C to +125°C Cont Address, Dy, 3 4 pF
Voltage on any Pin Except V,,

Relative t0 Vg i -1.0Vto+7.0V Cin RAS, CAS, WE 4 5 | pF
Voltage on V relative to Vg ......—1.0 Vio+7.0V
Data Out Current .......cccoeucvee. Cour | Pour 4 6 | pF

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

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.
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" VITELIC V53C256A

Block Diagram

256K x 1
WE ©
CAS o9
mﬁfk{: RAS CLOCK L—* CAS CLOCK WE CLOCK
GENERATOR GENERATOR GENERATOR
Vpp o—» v
Vsg o—»
X8.Yg l
_—!\
— ] DATAVOSELECT
11O DN
BUFFER
____—I\
COLUMN DECODERS Bout
Yo-Y7
- SENSE AMPLIFIERS
REFRESH
COUNTER
1024
<0
w
Ag o—>d gg
Aol 8 xox7} &£ | 2ss
. 22 ] zd ::> MEMORY
: 2 88 ARRAY
A7 o » gg g
AB o—f ={=|
Z
1016 01
23
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" VITELIC V53C256A

DC and Operating Characteristics
T,=0°Cto70°C, Vpp, = 5V +10%, Vgg =0 V, unless otherwise specified.

V53C256A V53C256AL
Symbol Parameter Access Unit | Test Conditions | Notes
Time Min. Max. Min. Max.
lu Input Leakage Current -10 10 -10 10 pA Vss < VIN < VDD
(any input pin}
lLo Output Leakage Current -1¢ 10 -10 10 HA VSS < DOUT < VDD
(for High-Z State) RAS,CAS at VIH
60 80 BO
'DD! VDD Supply Current, 70 70 70
Operating 80 65 65 mA | tge =tge {min.) 1,2
100 60 60
lop2 Vob Supply Current, 35 2.0 mA | RAS,CAS atV,
TTL Standby other inputs 2 Vgg
60 80 80
‘oos VDD Supply Current, 70 70 70 ‘
RAS-Only Refresh 80 60 60 mMA | tge =the (min.) 2
100 50 50
IDD 4 VDD Supply Current, 60 50 50
Fast Page Mode 70 45 45
Operation 80 40 40 mA | Minimum Cycle 1,2
100 35 35
lDDs VDD Supply Current, 4 25 mA RAS:VIH,CAS=V|L 1
Standby, Output Enabled other inputs 2 Vg
'DDs VDD Supply Current, 3 1.2 mA | RAS 2 VDD 0.2V,
CMOS Standby CAS=V,,
other inputs > VSS
V"_ Input Low Voltage -1 0.8 -1 0.8 v 3
(all inputs)
Viy Input High Voltage 2.4 Voo 2.4 VDD A 3
(all inputs) +1 +1
VOL Output Low Voltage 0.4 0.4 A 'OL =42 mA
Von Output High Voltage 2.4 24 A o= -5 mA
2-4
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"N’ VITELIC V53C256A

AC Characteristics
T,=0°C 1o 70°C, V=5V £10%, Vgg =0V, 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.
1 [taLiRH1 taas RAS Pulse Width 60 | 75K [ 70 | 756K | 80 | 75K | 100 75K ns
2 tRL2RL2 the Read or Write Cycle Time 115 130 145 175 ns
3 | tpuoRLs tap RAS Precharge Time 45 50 55 65 ns
4 | LvRLe tasr Row Address Setup Time 0 o] 0 [} ns
5 tal1ax team Row Address Hold Time 10 15 15 15 ns
6 | tavant tcar Column Address to RAS 30 35 40 45 ns
Setup Time
7 | taL1av t2an RAS to Column Address 15| 30 |20 | 35 (20| 40 | 20| 55 ns 4
Delay Time
8 tavele tasc Column Address Setup Time 0 o 0 [} ns
9 |t yax toan Column Address Hold Time 10 15 15 20 ns
10 [tq 1001 treo RAS to CAS Delay 20 | 45 | 25 | 55 [ 25| 60 [ 25| 75 ns 5
11 taL av taac Access Time from RAS 60 70 80 100 ns 6,7.8
120t AvQV toan Access Time from Column 30 35 40 45 ns 8,9,
Address 15
13 104 Qv tcac Access Time from CAS 15 15 20 25 ns 8,15
14 [t som1 ®) tc AS(R) CAS Pulse Width in 16 [ 78K { 15 | 75K | 20 | 75K | 25 | 75K ns
Read Cycle
15 teL1RH1 ®) ’RSH(R) RAS Hold Time (Read Cycle) 15 15 20 25 ns
16 twhHzcLe tacs Read Command Setup Time 0 [} 0 0 ns
17 Monowx tacH Read Command Hold Time o] 5 5 5 ns 10
Referenced to CAS
18 [ tpowx 5RH Read Command Hold Time 5 5 5 5 ns 10
Referenced to RAS
18 | toyonio tepp CAS to RAS Precharge Time 10 15 15 15 ns
20 torzax tore Output Buffer [} 15 0 15 1] 20 0 25 ns 11
Turn Off Delay
25
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“r' 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 | topoqy ton Data Hold Time from CAS [ o] 0 0 ns 1
22 tvLiwH1 twp Write Pulse Width 10 15 15 20 ns
23 I topocLe top CAS Precharge Time 10 15 15 20 ns
24 | tq, 4ax YR Column Address Hold Time 50 55 60 70 ns
from RAS
25 | toy 1cHy W) tCAS(W) CAS Pulse Width in 20 20 25 30 ns
Write Cycle
26 |t 4RH1 W) tRSHW) RAS or CAS Hold Time 20 25 25 30 ns
in Write Cycle
27 taLiwH1 twer Write Command Hold Time 50 55 60 70 ns
from RAS
28 | ta ycL2 twes Write Command Setup Time 0 o] o] 0 ns 12,13
29 | to ywH1 tweH Write Command Hold Time 10 15 15 20 ns
30 | toywiz ths Data In Setup Time [ 0 0 0 ns 14
31 | Ywnipx toH Data In Hold Time 15 15 15 20 ns 14
32 | tq1px LS Data in Hold Time 50 85 60 70 ns
Referenced to RAS
33 | trioRL2 tawe Read-Modify-Write 140 155 175 210 ns
(RMW) Cycle Time
34 | 31 1RH1 tRRw Read-Modify-Write Cycle 85 95 110 135 ns
(RMW) RAS Pulse Width
35 |t 1wie tawD RAS to WE Delay In 60 70 80 100 ns 12
Read-Modify-Write Cycle
36 | to ywiz tewp CAS to WE Delay 15 15 20 25 ns 12
37 | taywiz tawo Eumn Address to 30 35 40 45 ns 12
WE Delay
38 ‘CHzav teap Access Time from 40 45 50 55 ns 15
Column Precharge
39 (CL20L2(R) tec Fast Page Mode Read or 45 50 55 60 ns
Write Cycle Time
2-6
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" VITELIC V53C256A

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.
40 tolooL2 tPCM Fast Page Mode Read- 70 75 85 95 ns
(RMW) Modify-Write Cycle Time
41 t\NL1RH1 tawL Write Command to RAS 20 20 25 30 ns
Lead Time
42 twLicHT fowt Write Command to CAS 20 20 25 30 ns
Lead Time
43 tRHocL2 tapc RAS to CAS Precharge Time 0 0 0 [} ns
44 teL1RL2 tesr CAS Setup Time 10 10 10 10 ns

CAS-before-RAS Refresh

45 [tg) somy teur CAS Hold Time 15 20 25 30 ns
CAS-before-RAS Cycle

46 | tg) yomq tesH CAS Hold Time 60 70 80 100 ns

47 tr t Transition Time 3 25 3 25 3 25 3 25 ns 16
(Rise and Fall)

ta Refresh Interval 4 4 4 4 ms 17
(256 Cycles)
2-7
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1"' VITELIC V53C256A

Notes:

1.

11.

12.
13.
14.
15.
16.

17.

Ipp is dependent on output loading when the device output is selected. Specified |y, (max.) is measured with the
output open.

. Ipp is 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 operation. During transitions, V, (min.} may undershoot to —1.0 V for periods not

to exceed 20 ns. All AC parameters are measured with V, (min.) = Vo and V,, (max.} < Vg

. Operation within the tg,, (max.) limit ensures that tp, . (max.) can be met. to,, (max.) is specified as a reference

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

- tgep (Max.)is specified for reference only. Operation within taep(max.) and tpap(max.) limits ensure thattg, o (max.)

and t.,, (max.) can be met. If o, is greater than the specified t; (max.), the access time is controlled by t.,,
and to,e-

. Assumesthatt, <to,,(max.). lttg,, is greater than 1, (max.}, tg,c will increase by the amount that t, , , exceeds

toap (Max.).

. Assumes thatto . <t ., (max.). Ift. o is greater than tp., (max.), tg ¢ Will increase by the amount thatt, ., exceeds

tacp (Max.).

. Measured with a load equivalent to two TTL inputs and 100 pF in parallel.
. Assumes that to, 5 2 toan (max.).

10.

Either tgp,, OF toc,, Must be satisfied for a Read Cycle to occur.

tore @nd toy define the time at which D, reaches an open circuit condition and are not referenced to the output
voltage levels.

twes tawo’ tawp and tg,p, are not restrictive operating parameters.
tcs (Min.) must be satisfied in an Early Write Cycle.

tyg and t,,, are referenced to the later occurance of CAS or WE.

Access time is determined by the longer of 1., ., toac: OF toap-

i is measured between V|, (min.) and V, (max.). AG measurements assume t; =5 ns.

An initial 200 us 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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" VITELIC V53C256A

Waveforms of Read Cycle

tRC (2)
tRAS (1)
— Vi — d AR (24) I
RAS Vie — . { tAP @) — ™
tRAH (5) tCAR (8)
v tASR(4)"': tCAH(Q) F
_ H— ROW v COLUMN ><><><><><><><><>
Ao~As vV — ADDRESS m; ADDRESS MX)OOOO‘ <X§
tRAD (7) — ™ [*1tASC (8) > tRSH (R)(15) ———
e ViH—
cAs v = T\‘ /
r————tRCD (10) t CAS (R)(14) ] tCRP (19)
L s o] JL
|" RCS (16) tRRH (18)
— Viu— 7
we v = 7777 V7777777777 oo Lo X
tCaA(12)
t RAC (11) ™ L OFF (20)
Von—
Dour ng~ HIGH-Z VALID DATA b—
1 CSH (46) tomen
1016 04
Waveforms of Early Write Cycle
tRC (2)
tRAS (1)

Vg tAR (24)
RAS v,  — N ’i_ \ .

tRP (3) —
TRAH (5)

v tASR(4) = = _.] tCAH(9) ™
- H — ROW f COLUMN
Aghs y ' — aomess JQOOOOOL s XOOOO00CDOO0OCCT
~etASC (8) ™| —— LRSH (W)(26) ————*
— Vg —
CAS = __ \ / /
L
tRCD (10) tCAS (W)(25) tCRP (19)

|
t CSH (46)
L—» YWCH (29)

we Vi = 77777777 TTTTTTITIN L 77T T TTTTT

tWCR (27)
lq-—» tpH (31)

t DS (30)

Vi — —
On v = k KOOI
vy = QOO VALID DATA

'DHR (32 ————

Von—
Dour VOHk HIGH-Z
oL

1016 05
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“F’ VITELIC V53C256A
Waveforms of Read-Modify-Write Cycle
t RWC (33)
{ RRW (34)
— Vi —
RAS v — X L—~tRP @ ——*\—
«— tRCD (10) — tAWL (41) L
tcrpig) = [T7 1 CRP (19)
— 7
CAS mfjj N\ / _/
{RAH (5) towt (42)
[t ASC (8)
t ASR (4) =] ini l‘—‘CAH(S)_"
Vih — A ROW f COLUMN
Aqhs it = 00K acmees JOOOK | A58 XXX
| ; tAwD (37) — ]
tRWD (35) —™
t
[————1cwD (36) —— WP (22)
Vig — 4
we V= 777777 N VTTTTTITTT
tRCS (18) t DS (30) tDH (31)
on Y1 = XY RN woom ] X
[e——— tCAC (18) — ™
e———————— tCAA(12) —™
tRAC (11) —™ L OFF (20) ™| =
\
Dour zOH: HIGH-Z —{ VALID DATA ‘P——
* 1016 06
Waveforms of RAS-Only Refresh Cycle
tRC (2)
tRAS (1)
RAS Vi T J[ ‘ L e\
RAS Vi — X tRP(3)
tRPC (43)
tcp(23) t CHR (45)
N[:—_‘ tCSA (44)
— Vg — 4 /
CAS V:': _ / 2
Y OFF (20)
Von— 3 ’
Bour Voo— o 7 HIGH-Z 1016 07
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" VITELIC

Waveforms of CAS-before-RAS Refresh Cycle

H —

—_ v
RAS '

tA;

iH
L

\
Ag-Ag
-— Vv
CAS |

Von—
Dour Vgr_

V53C256A

tRC (2)
tRAS (1)
N
tRAH (5)
SR (4) -
— ROW
tCRP(19)

/

HIGH-Z

Waveforms of Hidden Refresh Cycle (Read)

1016 08

— Vy— —\ [ tRAS (1) % j\-— 1RAS(1)—.1/—
RA
S v — N ~tRP (3)
r+— tRCD (10)
Y RSH (R)(15)
'CRP(19)*1 i e tCHR (45) — >
CAS \\;'” _ / f
i N
tASC (8) ™
tASR (4) > M= —Ltcm(e)»
— tRAD (7) — tCAK (9)
tRAH (5)
Vi — ROW { COLUMN )
o = O XD T
f-— t AR (24) —|———>,
tRCS (16) tRRH (18) 4--1
— Vg — \
we v = 777777777777
t cAA(12) —
H————— tRAG (11) ————» \oFr o -
(20}
Voy—
D oH - { VALID DATA
ouT VoL — HIGH-Z {
1016 a9
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" VITELIC V53C256A

Waveforms of Hidden Refresh Cycle (Write)

\ tRAS (1)

Vi —
RAS v, _ N

~—1RCD (10)

t RSH (W)(286)
LCRP (19) *1 i - tCHR (45) —— ™|

— Viy —
CAS v, _ / N

tAsC 8) > |+

[7 tAR (24)

L ASR (4) ] tCAH (9)

4,‘ j tRAS (1) ]/—
tRP (3)

8

tRAH (5)
Vig — ROW COLUMN
AgAs Vi — ADDRESS k_ADDRESS ;

[t WCR {27} -

WCH (29)

twes (28)

we o = TSIV (7777777777777 L

la— t DH (31) ™

tDS (30) fat—w

Vig —
o ¥~ TCTXTIXTXIX e X R

f¢————IpHR(32) — ™

Vou—
Dour VOH—~ HIGH-Z
oL 101610
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" VITELIC V53C256A

Waveforms of Fast Page Mode Read Cycle

tRAS (1) % PG
RAS Vin— \ 4——t CAR (6) —=/|
Vi — S
[*——— 1 CSH (46)
tCRP (19) [ I tPC (39) (= L RSH (R)(15) —*1
tcp(23)

tRCD (10) 1 t CAS (R)(14) . [ LCAS (R)(14)
Vg 0 CAS (R)(14) * yy— ¥ 7 S—
CAs vy, = / \ \ jl &. _:L

tRAH (5} L ~—.I tcAH(9) t ASC (8) t CAH (9) <—>‘tCAH (9)
YASR (4) ™ | e taSC (8) [TtAsC (8)

-
Vin — ROWYy/ ] COL. f  COLUMN W
Aohs Vi — @Aoo. 0 ADD. k_ADDRESS MX ADD. ><><><><X>(
1 |
*'tncsue) l*'ncsne) tRCS (16) - IRRH(18)
’] lRCH(w)*[*j \ Incmm*[‘

— Vg — f i i/
WE vV — / L L
tcac (13) tCAC (13) | =t CAC (13)

ha ' RCH (17)

e—tcaa(12) [———— 1CAP (33) > te— tCAA(12)
[¢———————tRAC (11) -~ t OFF (20) [t OFF (20) 4 t OFF (20)
Dour YOH— HIGH-Z . { « R+
Voo™ ) S
1016 11
* Valid Data
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“v' VITELIC V53C256A
Waveforms of Fast Page Mode Write Cycle
tRP (3)
tRAS (1) -
— Vi —
RAS v, _
F—; 1 CSH (40) —>l
1CRP(19) -— I""PC 34) ———:
CP(23)
tRCD (10) 7] tCAS (W)(25) | . - [t CAS (W){(25) >
— Vi — \r CAS (W)(25)
cas ' = ]‘ N ] /
tRAH (5) 4——‘1 CAH (8} tCAH (9) ‘ CAH (9)
TASR (4)"‘ t ASC (8) |-t ASC (8) tAsc (8)
Vih — oW \VAVAV/ COL. coL.
Ao_As v @ DD. A‘AA ADD. ADD. ><><><><><><>(
tWCH (29), ~— t WCH (29) tWCH (29)
twCs (28) twes (28) = =
twes (28) ™| =
+— ! RSH (w)<26)—'i [*— tRSH (w)(26) re— t RSH (W)(26) —™
— Vg —
we v = //////N S I, SR YA,
twp (22) twp (22) twp (22)
e— t RSH (W)(26) —™
tps (30:-—‘ - 1Ds (30} angt DS (30) *
tDH (31) tDH (31) tDH (31)
D Vi — DATA WX DATA DATA
1016 12
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“F’ VITELIC V53C256A

Waveforms of Fast Page Mode Read-Modify-Write Cycle

f tRAS (1) tRP (3)
RAS zm — 3
[
: . T—‘PCM (40) —————»
CRP (19) | tce (23) | 1CP (23)

tRCD (10) T tRWL (41) ™ =

s T/ \ J ' /N

t | t
RAH (5) <—>1 tCAH (9) | l“ CAH (9) 1 CAH (9 ’
tcowi (42) r——’ tCWL (42) tCowL (42) m
‘ |

v ASR (4) > [=.tASC 8) [+ 1ASC (8
_ H— OW coL. 7 COLUMN coL.
Aghs v S OX a5 KOO0 Smes KOO0 X, 585 XADOCTCOO00K
T T T
' RWD (35) L‘ ’ tRCS (16) LL t HC% (16} l¢ .
LS (16) twe 22) twp (22) WP (22)
t CWD (36)
= LCWD (36)

v 1CWD (36)
— _ N
s | T N N7 N T
‘;I\wo (37) L a— tAWD (37) l‘ AWD (37) ’
I tDH (31) ’ -t DH (31) ‘J ﬂtDH(m)

tDS(ao)—HI‘ l* tps(30) ™ e t DS (30)

oy = LAOOOKRa )OCROOOUX s KoOOOOCRIOK Bt ]OTOO0ONK
VL — VALID \_VALID VALID

re—>{t CAC (13) 1 tCAC (13) - tcac (13)
tCAA(12) t CAP (38) 1caA(12)
tRAC (1) ™1 |*tOFF (20) 4 |= tOFF (20) > = LOFF (20)
VoH— f
D OH HIGH-Z
ouT v — —{,_YALIDDATAOUT VALID DATAOUT % VALID DATAOUT p———
1016 13
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" VITELIC V53C256A

Waveforms of Refresh Counter Test Cycle

e Vo tRAS (1) tRSH(W)(26) s "
RAS v, — ! N_

t CHR(43) tRP (3)

t CSR(44) [e—— t CAS(W)(25) —*
CAS VH T \ 4[_
ViL — —

t CP(23)™

wetho v = 7777777777777 7777770 AL

READ CYCLE tCAC (13) LOFF (20)
Dour yOH ™
VoL — & VALID DATA

tRCS (16) tARH (18)
VA
we v = [/ /s
tRCH (17)
WRITE CYCLE
Dour xgH: HIGH-Z
twes (28) YWCH (29)

we Vo = 777777777 TTTITTTTTT) YTTTTTTTTTITTIT]

t DS (30) | tDOH (31)

Vig —
ow Y~ TN o

1016 14

2-16

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



" VITELIC

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 fiows 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, mustnotbe ended
or aborted before the minimum t_,  time has expired.
This ensures proper device operation and data integ-
rity. A new cycle must not be initiated until the
minimum precharge time 1./t 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
minimum time specified by t,n- Data Out becomes
valid only when t_,.,t.,, and t, - are all satisfied.
As a result, the access time is dependent on the
timing relationships betweent, ., t.,, andt_, .. For
example, the access time is Ilmlted byt whent
{min.) and t

CAA
(min.) are both 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 can be WE controlled or
CAS controlied depending on whether WE or CAS
falls later. Consequently, the input data must be valid
atorbefore 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 the Write function. Ending
the write with RAS or CAS will maintain the output in
the High-Z state.

V53C256A

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 the 512 row addresses (A,
through A.) with RAS at least once every 4 ms.
Any Read, 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 refresh is 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,
D1 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)
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 a valid 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. Overall I, consumption when
operating in this mode can be calculated as follows:

(tac) X (Ipp,) + (tax—tac) X (Ippe)

tRX

Where tae
RX

Refresh Cycle Time
Refresh Interval / 256

—
Won
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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 atransparent or 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,;. and t; from the critical timing
path. CAS Iatches 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 t;,, or t controlled. If the column
address is valid 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 valid address and is specified by t.,,. In
both 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 like bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the data rate:

512
Data Rate =
tag + 511 Xt
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V53C256A

Data Output Operation

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

Power-On

After application of the V|, an initial pause of 200
us is required followed by a mmlmum of 8 initializa-
tion cycles (any combination of cycles containing a
RAS clock). Eight initiatization cycles are required
after extended periods of bias without clocks (greater
than the Refresh Interval). During Power-On, the V.
current requirement of the V53C256A is _g_endent
on the input levels of RAS and CAS. fRASis low
during power on, the device will go into an active
cycle and I quI exhibit current transients. ltis rec-
ommended that RAS and CAS track with Vpp OF be
held at a valid V,,, during Power-On to avoid current
surges.

Table 1. Vitelic V53C256A Data Output
Operation for Various Cycle Types

Cycle Type D,y State
Read Cycles Data from Addressed
Memory Cell
CAS-Controlled Write High-Z

Cycle (Early Write)

WE-Controlled Write Active, not valid

Cycle (Late Write)

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-
Modify-Write Cycle

Data from Addressed
Memory Celt

RAS-only Refresh High-Z

CAS-before-RAS Data remains as in

2-18

Refresh Cycle previous cycle
CAS-only Cycles High-Z
2003



