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. RAS Access Time, taac) 60 ns 70ns 80 ns 100 ns
Max. Column Address Access Time, (tC A A) 30 ns 35ns 40 ns 45 ns
Max. CAS Access Time, o) 15ns 15 ns 20 ns 25ns
Min. Fast Page Mode Cycle Time, (tpc) 45 ns 50 ns 85 ns 60 ns
Min. Read-Write Cycle Time, (tRC) 115ns 130 ns 145 ns 175 ns
LOW POWER V53C256AL 60L 70L 80L 10L
Max. CMOS Standby Current, (IDDG) 1.2mA 1.2 mA 1.2mA 1.2 mA

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

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

The V53C256AL -10 offers a maximum 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 . . . . . . . . Blank

V53C256A Rev.00 June 1990
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MOSEL-VITELIC V53C256A
Package Pkg. | Pin Count v _5...1 ¢ f_iii______
Plastic DIP P 16 L | |
PLCC J 18 FAMILY DEVICE PKG. SPEED TEMP.
:| tRa0) pwr L giank (@G to70°C)
M gf,‘l:gg'c DIP) BLANK (NORMAL)
L (LOW POWER)
60 (60 ns)
70 (70 ns)
80 (80 ns)
10 (100 ns) 1016 02
16 Lead Piastic DIP 18 Lead PLCC Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
w
ae 1~ 16 [0 Vss cz-:;”’lé
DN [ 2 15 [ CAS
WE 3 & 14[3Dour 2 11817
RAS 4 & 130 As — < D
wils §upn = I S
A s > 11| A NnoOs B PN
Az 10 [1 As Acds o 13 As
voo [ 8 o0 A aadr F 2hAs
< EQ <
LOGIC SYMBOL
— Ao
—1 A,
—{ Az
— AG
— As DIN [—
—] As
—As DouT—
—t A
— Ag
— Ras
—q cas
—qWE 1016 03
Absolute Maximum Ratings* Capacitance”
T,=25°C,V, =5V +10%, Vo =0V
Ambient Temperature . 2 =
UNer BIS ..vvvuerervmnrrsasncssenecrsnas -10°C to +80°C Symbol Parameter | Typ. | Max.| Unit
Storage Temperature (plastic) ....—55°C to +1256°C
C Address, D 3 4 F
Voltage on any Pin Except Vy, IN1 1055 TN P
REIE TR (oA —— -1.0Vio+70V Conz RAS, CAS, WE 4 5 pF
Voltage on V, relative o Vg .....—=1.0 V0 +7.0 V
Data Out CUITENt ...occceevreecereereeereiereeeecrnenens 50 mA COUT DOUT 4 6 pF
Power Dissipation ..........ccccevineeinnnciennaens 1.0W

*Note: Capacitance is sampled and not 100% tested

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



MOSEL-VITELIC V53C256A
Block Diagram
256K x 1
WE ©
CAS o—9 l_,
RAS f"i: RAS CLOCK CAS CLOCK WE CLOCK
GENERATOR GENERATOR GENERATOR
Vpp o—+ ©
Vgg o—& l
Xa.Yg 3
— 278N
—— | DATAVOSELECT
11O [+—DIN
:> COLUMN DECODERS BUFFER Dout
Y[)-Y7
— SENSE AMPLIFIERS
REFRESH
COUNTER
1024
N
%)
AQ o—» %E
Al oo ES xoxz| @ | 288
| 28 N =4 N MEMORY
: 02 83 [V ARRAY
A7 o gg_ UQJ
AB o—p (=]
1z
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MOSEL-VITELIC V53C256A
DC and Operating Characteristics
T,=0Cta70°C, Vgp =5V 110%, VSS =0V, unless otherwise specified.
V53C256A V53C256AL
Symbol Parameter Access Unit | Test Conditions |Notes
Time Min. Max. Min. Max.
W Input Leakage Current -10 10 -10 10 BA | VggsVy< Voo
(any input pin)
ILo Output Leakage Current -10 10 -10 10 pA Vss < DQUT < VDD
(for High-Z State) RAS,CAS at V|,
60 80 80
'DD1 VDD Supply Current, 70 70 70
Operating 80 65 65 mA [t~ =tge {min.) 1,2
100 60 60
lopz | Vpp Supply Current, 3.5 20 mA | RAS,CAS atV
TTL Standby other inputs > VSs
60 80 80
lhos \_lmSuppIy Current, 70 70 70
RAS-Only Refresh 80 60 60 mA | ton =t (min) 2
100 50 50
'DD " VDD Supply Current, 60 50 50
Fast Page Mode 70 45 45
Operation 80 40 40 mA | Minimum Cycle 1,2
100 35 35
lbos | Vpp Supply Current, 4 25 mA FlAS=V|H,CAS=V|L 1
Standby, Output Enabled other inputs 2 Voo
IDDG VDD Supply Current, 3 1.2 mA | RAS 2 VDD 0.2V,
CMOS Standby CAS =V,
other inputs > VSs
V|L Input Low Voltage -1 0.8 -1 0.8 \ 3
(all inputs)
VIH Input High Voltage 24 VDD 2.4 VDD Vv 3
(all inputs) +1 +1
VOL Output Low Voltage 0.4 0.4 V |G =42mA
Vou Output High Voltage 24 24 V | loy=-5 mA
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MOSEL-VITELIC V53C256A

AC Characteristics
T,=0°Cto70°C, Vpp=5V $10%, Vgq =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 [ tRiRH1 teas RAS Pulse Width 60 | 75K | 70 [ 75K | 80 | 75K | 100| 75K | ns

2 tRLZHLZ e Read or Write Cycle Time 115 130 145 175 ns

3 tRH2RL2 tRP RAS Precharge Time 45 50 55 65 ns

4 tAVRI_2 tisr Row Address Setup Time 0 0 0 0 ns

5 ‘RL1 AX tR AH Row Address Hold Time 10 15 15 15 ns

6 tAVRH1 tear Column Address to RAS 30 35 40 45 ns
Setup Time

7 taLiav traD RAS to Column Address 15| 30 | 20 | 35 | 20| 40 | 20 | 55 ns 4
Delay Time

8 tAVCLZ tasc Column Address Setup Time 0 0 0 0 ns

9 toLiax tcAH Column Address Hold Time 10 15 15 20 ns

10 | taLreL taco RAS to CAS Delay 20 | 45 (25 [ 55 | 25| 60 | 25| 75 ns 5

1 'Ruov trac Access Time from RAS 60 70 80 100 ns 6,7,8

12 |t Avay toaa Access Time from Column 30 35 40 45 ns 8,9,
Address 15

13 tcuov tcac Access Time from CAS 15 15 20 25 ns 8,15

14 tCL1CH1(FI) tCAS(R) CAS Pulse Width in 15 [ 75K | 15 | 75K [ 20 | 75K | 26 | 75K | ns
Read Cycle

15 tCL1RH1 R tRSH(R) RAS Hold Time (Read Cycle) 15 15 20 25 ns

16 twHocL2 tecs Read Command Setup Time 0 0 o} 0 ns

17 toHowx tach Read Command Hold Time 0 5 5 5 ns 10
Referenced to CAS

18 tRszx tRRH Read Command Hold Time 5 5 5 5 ns 10
Referenced to RAS

19 teHoRL2 tepp CAS to RAS Precharge Time 10 15 15 15 ns

20 teHoax torF Output Buffer 0 15| 0 15| 0| 20| 0| 25 ns 1
Turn Off Delay




MOSEL-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.
21 tCHZQV tOH Data Hold Time from CAS 0 0 0 0 ns 1
22 |ty 1wHi twp Write Pulse Width 10 15 15 20 ns
23 ‘CH20L2 tCP CAS Precharge Time 10 10 10 10 ns
24 |t 1 ax tan Column Address Hold Time 50 55 60 70 ns
from RAS
25 [t 4cm1 W) te ASW) CAS Puise Width in 20 20 25 30 ns
Write Cycle
26 tCURm(W) tRSH(W) RAS or CAS Hold Time 20 25 25 30 ns
in Write Cycle
27 | o Wi twer Write Command Hold Time 50 55 60 70 ns
from RAS
28 twLt cL2 twcs Write Command Setup Time 0 0 0 0 ns 12,13
29 ‘CL1WH1 tweH Write Command Hold Time 10 15 15 20 ns
30 | thywie tos Data In Setup Time 0 0 0 0 ns 14
31 ‘Wme tou Data In Hold Time 15 15 15 20 ns 14
32 taL1DxX tohR Data In Hold Time 50 55 60 70 ns
Referenced to RAS
33 | taoRLe tewe Read-Modify-Write 140 155 175 210 ns
(RMW) Cycle Time
34 e ymHe tarw Read-Modify-Write Cycle 85 95 110 135 ns
(RMW) RAS Pulse Width
35 | ta rwiz tawp | RAStoWE Delay In 60 70 80 100 ns 12
Read-Modify-Write Cycle
36 [t ywio towp | CAStoWE Delay 15 15 20 25 ns 12
37 tavwie LA Column Address to 30 35 40 45 ns 12
WE Delay
38 'CHzov tcap Access Time from 40 45 50 55 ns 15
Column Precharge
39 (CL20L2(R) o Fast Page Mode Read or 45 50 56 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 tcLzCLz 'PCM Fast Page Mode Read- 70 75 85 95 ns
(RMW) Modify-Write Cycle Time

41 | YR L Write Command to RAS 20 20 25 30 ns
Lead Time

42 [ by on towL | Write Command to CAS 20 20 25 30 ns
Lead Time

43 [touoas taec | PAS to CAS Precharge Time 0 0 0 0 ns

44 tCL1RL2 tCSR CAS Setup Tim_e 10 10 10 10 ns
CAS-before-RAS Refresh

45 [ ta om tcur | CAS Hold Time 15 20 25 30 ns
CAS-before-RAS Cycle

46 | ta 1omt tog | CAS Hold Time 60 70 80 100 ns

47 tT tT Transition Time 3 25 3 25 3 25 3 25 ns 16
(Rise and Fatl)

'RI Refresh Interval 4 4 4 4 ms 17

(256 Cycles)




MOSEL-VITELIC V53C256A

Notes:

1.

11.

12.
13.
14.
15,
16.

17.

. Assumesthatt,, <t

Ipp is dependent on output loading when the device output is selected. Specified 1,,(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 .0V for periods not

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

. Operation within the t_, | (max.) limit ensures thatt,, . (max.) can be met. t,, (max.) is specified as a reference

pointonly. Ift., is greater than the specified t, ) (max.) limit, the access time is controlled by t.,, and tg,.

. tacp (Max.) is specified for reference only. Operation within t_ ., (max.) and tp,  (max.) fimits ensure thatt, , - (max.)

and toan (max.) can be met. If taco is greater than the specified teco (max.), the access time is controlled by tean and

tCA\C'

(max.). Ift.,, is greater thant, o (max.), t.. willincrease by the amount thatt_, | exceeds

RAD
toap (Max.).

. Assumesthatto., <to. (max.). Ift,is greaterthant, ., (max.), t, . willincrease by the amount thatt, ., exceeds

taco {max.).

. Measured with a load equivalent to two TTL inputs and 100 pF in parallel.
. Assumes thatt,, >t (max.).
10.

Either t.,, or t, ., must be satisfied for a Read Cycle to occur.

torr @nd t,,, define the time at which D,
voltage levels.

out reaches an open circuit condition and are not referenced to the output

twes' trwo tawn @Nd top are not restrictive operating parameters.
twes (Min.) must be satisfied in an Early Write Cycle.

t,q and t,,, are referenced to the later occurance of CAS or WE.
Access time is determined by the longer of t, ,, teac OF toap

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

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.



MOSEL-VITELIC V53C256A
Waveforms of Read Cycle
tRC ) -
tRAS (1)
— Vi - tAR (24) Y
RAS V:r — N i tRP (3) —>\—
tRAH (5) tCAR (6)
y tASR(4) > = >tean@ [
AgAs Vi — m ADDRESS KXXXZXX ADDRESS <><>
tRAD (7) tasc ®)*™] [+ !RSH (R)(15) ——*
—= Vi —
CAS y, _— / /
I
[e——tRCD(10) t CAS (R)(14)—* tCRP (19)
I“RCSUB)"I tRRH (18) ™ |
= Vin— 7
we Ve = 77T oo Lo XZITZI7T
ha———————— t caa12) -
t RAC (11) * L OFF (20)
Dour :,/g:j: HIGH-Z VALID DATA —

tesH @6) —™

'_tm(21) — =]

1016 04
Waveforms of Early Write Cycle
tRC (2) >
TRAS (1) -
— V4 — - LAR (24) A
RAS v, — X [r 1RP (3) —*\—
tRAH (5)
YASR(4) > = ™ tcaH@) ™
e = X0 it X0t RAONN0
ports vyt = 00K somates JOOOOO0L gt XXO000000) 0

+-1ASC (8)* [ 'RSH (W)(26) ——*
—_— Vi —

CAS v::| — T\ / /
[e——tRCD (10) =t CAS (W)(25) ™ tCRP (19)

t CSH (46) >

L——'wcu (29)
we = 777N }' (7777 TTITTTTTIITTTT

—_—
|<—> tDH @n
1DS (30)

Vig — .
o 1 = (RN RXRKCKXC K0, wmen XXX XKXXEX

tDHR (32) ——— ™

CS(28)

\'
DOUT v HIGH-Z

101605
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MOSEL-VITELIC V53C256A

Waveforms of Read-Modify-Write Cycle

- tRWC (33)
— Vi — YRAW (34) -
RAS vy — N 4 - N_
re—— tRCD (10) —™ TRWL (41)
tCRP (19) > il tcRP(19) ™ I
== YH— i 4
CAS / A\ / /
L=
t
RAH (5) towL (42)
(a1t ASC (8)
tASR (4) > ind i 1CAH (9)
A, ViH — ROW COLUMN
AgAs Vo — m ADDRESS §<XX>‘ ADDRESS :XXX

|
||

- tRWD (35) —™

tAWD (37) ——*

twe (22)

—————— tCWD (36) ——™

w \n = 77717777 N /T

tRCS (16) t DS (30) - 1 DH (31)

Ve — ]
ow o= KRR TRRRROON _wumoms XXX

[e—— 1cAC (13) —™

h——————————— tCAA(12) B

tRAC (1) —™ tOFF (20) ™ |+
Von—
Douyr O HIGH-2 { VALID DATA —
Voo
101608

Waveforms of CAS-before-RAS Refresh Cycle

tRC (2
tRAS (1)
= Y —
;[ b L
RAS VlL - N 7 lRp(s)—b
tRPC (43)
1CP (23) tCHR (45) -
tCSR (44)
— Vih — /
CAS y =~ _ / / /
L
LOFF (20)
V .
out Vgt‘_ E HIGH-Z
_— 1016 07

2-10



MOSEL-VITELIC

Waveforms of RAS-Only Refresh Cycle

V53C256A

tRC(2)
tRAS (1) -
=== Ym— T ,f 3
RAS VIL - Sr tgp(g) ———-—\—
tRAH (5)
LASR(4) » |-

H — v ROW

Ata it = OO aoiates JKO00QOO0COOOCOORROOOCOOCOOK
1 CRP(19)

cas ' Z ]

Von—
Dour M~ HIGH-2

oL

Waveforms of Hidden Refresh Cycle (Read)

101608

— Vi — [ tRAS (1) s tRAS (1) =y-—
RA \
S v — A '41RP(3)
[*—tRCD (10)
YRSH (R)(15)
1CRP(19] -DI et tCHR (45)
CAS z'” - 7 /
o
tASC (8) *
LaSR (4) = e 1 CAR (6) —*|
[*— tRAD (7) —*] tCAH (9)
tRAH (5)
Vig — " Row COLUMN
Ao~As Vv — :XXX ADDRESS §<XX>1 ADDRESS ><XXX
—tAR (249) L
tRCS (16) {RRH (18) 4-’
— Vi 7 '\
WE Vy — l/// ////// 1GAC (13)
tcAA(12) -
T R T 1OFF (20) - [
Vou—
Dour VOH_ HIGH-Z VALID DATA }-—
oL
101609
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MOSEL-VITELIC

V53C256A

Waveforms of Hidden Refresh Cycle (Write)

RAS Viy — !S tRAS (1) L j— YRAS(U——T—
Vi — tRP (3)
<+— tRCD (10) -
tcRP (19)’1 e LCHR (45) bl
CAS y j
L —
tASC (8) |
1AR (24)
tASR (4) * b= LCAH (9
<——|'RAH ®)
Vi — ADDRESS ADDRESS

— t WCR N ™1

7 W= 7777777 7T
ou Y2~ QRO semems XRXRXKXXIRRIKAR

1016 10
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MOSEL-VITELIC V53C256A
Waveforms of Fast Page Mode Read Cycle
tRP (3)
tRAS (1) Ly
— Vi — T ]
RAS V:t — LCAR (B) /
[e——tCSH (46)
LCRP (19) il tpPC (39) r~ 1 RSH (R)(15) —*
tee (23
{RCD (10) I L CAS (RY14) . — [~ L CAS (R)(14)
—_— Vi — U CAS (R)(14) ™14 —
cas YW /] A N g A
tRAH (5) L_ ICAHE®) 1 ASC (8) tCAH (9) 1CAH (9)
LASR (4) ™ * | =l=tasce ‘[ -»{l-1 ASC (8)
_ H— ROW COL. Y d  COLUMN coL.
et ACS (16) tRCS (16) YRCS (16) -» j- {RAH (18)
’] ‘RCH(W)"{"’.‘ YRCH (17) ™ I > tRCH (17)
we o= I oo L
Vi — 1CAC (13) ke tCAG (13) ] tCAC{13)
fe—tcaa(i2) e————— tcaP (33) ™ he— 1CAA(12)
fe——————tRac (1) *| L OFF (20) > LOFF (20) - ! OFF (20)
Dour xOH: HIGH-Z * { ~ N
oL
1016 11
* Valid Data
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MOSEL-VITELIC V53C256A
Waveforms of Fast Page Mode Write Cycle
tRP (3)
-t tRAS ) Y
— V4 —
RAS y, N
t CSH (40)
tCRP (19) i tPC (34
l tcp (23)
YRCD (10) 77 tCAS (W)(25) * . . [« CAS (W)(25) ]
_— Viy — ¥ CAS (W)(25) /-
CAS v, — _/ ‘ Nk 7/ \J:
L
tRAH (5) L_ H'CAH © LCAH (9) tCAH (9)
v YASR (4) [+t ASC (8) =t ASC (8) +| [+t ASC (8)
— H — ¥ COL. COL. CcOL.
t WCH (29) |<—>1w0H (29) L WCH (29)
twes (08) |t twes . twes (28) ™ |-
[*— t RSH (w)(26) [ TRSH (w)(26) [— t RSH (W)(26) —™
— Vi
we "= J/JTTIN YT N LN
twe (22 - twp (22 twP (22)
[—— 1 RSH (W)(26) —
1 DS (30) > = 108 (30) ™ tDS (30)
tDH (31) tDH (31) {DH (31)
D VM — VALID VALID (— VALID KXXXXXXXXX
Ny, — DATA DATA DATA
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MOSEL-VITELIC V53C256A

Waveforms of Fast Page Mode Read-Modify-Write Cycle

tRAS (1) 2 - tRP (3)
ARG xm — \
L= i\
[ t PCM (40
‘CRPns)-’I [-— | “o tcp(23) tcP (29)
tRCD (10) | > tRWL(41) ™ =
e ViH— 3 I — 1
CAS / \ 7 / /N
L — X -
t ; ] t
RAH (5) 4—-1 tCAH (9) | l" CAH (9) tCAH @)
! C\;VL (42) towL (42) CWL(42)
LASR (4) = tASC (8) > =t ASC (8)
_, IH | COL. 1 COLUMN coL.
AgAs Vi — A\ /X_ADD. )(><>< >§ ‘ADDDRESS “KXX)Q(XX»{ IADD- K><><><><\<><><><><><><
' RWD (35) < | ™| trcs ue I tRCS (16) [~
t twP (22
tRCS (16) L twp (22) Wh (22) @
t CWD (36)
v 1t CWD (36) [+ t CWD (36)
o VIH —
wewo-_ |/ N/ D /4 A
tawD (37) et AWD (37) —>| tl AWD (37)
t DH (31) - ‘ la-m1t DH (31) “’I'DH (31)
toS @0 > b tps @0y e i1 ps (30)
V|H — v vd
DATA IN DATAIN DATAIN
D Vi — <>‘\><><)5 VALID ><XX>‘ VALID ?(X XXX ><)'x VALID D@m
ra— L CAC (13) - tCAC (13) teac (13)
tcaa(12) tCAP (38) tcaa(12)
tRac (1) ™ [=*tOFF (20) (= 1OFF (20) > (= tOFF (20)

VALID DATA QUT

—

101613

Vor— F
Dour VOH HIGH-Z \ VALID DATAQUT VALID DATAQUT >‘
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MOSEL-VITELIC

Waveforms of Refresh Counter Test Cycle

V53C256A

tRSHW)(28)

Viy — tRAS (1)
RAS v, — L
- t CHR(43) >
tCSR(44)

— Vi — \
CAS v, — 1| \
tCP(23) ™

f—1 CAS(W) (25—

tRP (3)

/N

4

/

sere i = 1777777777777 T T T T T TV T T
Dour ¥°H: READ CYCLE :‘CAC(13) — ":[T

we v = [/ TTTTTT77

/s

we v = Z77TTTITTTTTTTTTTTIA (/11T
oyt = OCOCRROOOOOQQAN oo XOOCOO0CORHNNN
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MOSEL-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-bitrow
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 not be ended
oraborted before the minimumt_, . time has expired.
This ensures proper device operation and data integ-
rity. A new cycle must not be initiated until the
minimum precharge time 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,,. 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, .., , andt., .. For
example, the access time is limited by 1, , whent., .
(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 address is
latched by CAS. The write can be WE controlled or
CAS controlled depending on whether WE or CAS
falls later. Consequently, the input data must be valid
ator 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 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.
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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, Write, Read-Modify-Write or RAS-only
cycle refreshes the addressed row.

. Using a CAS-before-RAS Refresh Cycle. f 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,
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)
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”
level, the V53C256A power consumption is reduced
tothelow |, level. Overall |, consumption when
operating in this mode can be calculated as follows:

(tac) X (Ippy) + (teytac) X (Ippe)

t

RX
Where t,. = Refresh Cycle Time
tex = 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 itfor each cycle. The column address buffer
acts asatransparent 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 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 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., .
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 =

too + 511 X tg
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V53C256A

Data Output Operation

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

ouT

Power-On

After application of the V,, an initial pause of 200
ps 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 without clocks (greater
thanthe Refresh Interval). During Power-On, the V|
current requirement of the V53C256A is @gendent
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 V, or
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 Dgyr State
Read Cycles Data from Addressed
Memory Cell
CAS-Controlled Write High-2

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
Refresh Cycle

Data remains as in
previous cycle

CAS-only Cycles High-Z




