" VITELIC V53C258A FAMILY
HIGH PERFORMANCE, LOW POWER
256K X 1 BIT STATIC COLUMN

CMOS DYNAMIC RAM

HIGH PERFORMANCE V53C258A 60/60L 70/70L 80/80L 10/10L

Max. RAS Access Time, (tg,0) 60 ns 70 ns 80 ns 100 ns

Max. Column Address Access Time, (tC AA) 30 ns 35 ns 40 ns 45ns

Min. Static Column Cycle Time, (tswc, ISRC) 40 ns 45 ns 50 ns 55 ns

Min. Read/Write Cycle Time, (tRC) 116 ns 130 ns 145 ns 175 ns

LOW POWER V53C258AL 60L 70L 80L 10L

Max. CMOS Standby Current, (IDDS) 1.2 mA 1.2 mA 1.2mA 1.2 mA
Features unattainable with NMOS technology: Static Column

decode for high data bandwidth and clock-free page

= Low power dissipation for V63C258A-10 operation, fast usable speed, CMOS standby current

» Operating Current—60 mA max. and, for the V53C258AL, reduced CMOS standby

» TTL Standby Current—4.0 mA max. made supply current (I,,.).
s Low CMOS Standby Current All inputs and outputs are TTL-compatible. input

* V53C258A—3.0 mA max. and output capacitances are significantly lowered to

+ V53C258AL—1.2 mA max. allow increased system performance. Static Column
= Read-Modify-Write, RAS-Only Refresh, CAS- operation allows random access of up to 512 bits

before-RAS Refresh capability within a row with cycle times as short as 40 ns.
m Static Column Operation — continuous data rate Because of static circuitry, CAS is not required either

greater that 24 MHz to clock or to gate column addresses. Since CAS is
s Common /O capability notin the critical access time path, system design is
= 256 Refresh cycles/4 ms easier, and inherent device speed is more usable.
= Standard packages are 16-pin Plastic DIP and These unique features make the V53C258A ideally

18 pin PLCC suited for computer peripherals, control systems and

graphics systems.

Description The V53C258AL (-10) offers a maximum data re-

tention power of 10 mW when operating in CMOS

The Vitelic V53C258A is a high-speed 262,144 x 1 standby mode and performing RAS-only or CAS-

bit CMOS dynamic random access memory. Fabri- before-RAS refresh cycles. For selected

cated with Vitelic’'s VICMOS I1li technology, the V53C258AL devices with Refresh Interval longer
V53C258A offers a combination of size and features than 4 ms, consult the factory.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P J 60 70 80 100 Low Std. Mark
0°C to 70°C . 3 . 3 . 3 3 ] Blank
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" VITELIC V53C258A

FAMILY DEVICE  PKG. SPEED | TEMP.
1
tRAC! pwR. L BLANK (0°C1o70°C)

i I: BLANK (NORMAL)
Dascription Pkg. | Pin Count L (LOWPOWER)
i 60 (60
Plastic DIP P 16 70 §7g 23
8
PLCC J 18 10 §10<;‘f1)s) 1000 01
16 Lead Plastic DIP 18 Lead PLCC Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
w
&2 83
as 1~ 18 [0 vss /2 11817
on [ 2 15 [ CAS — <
Wwe s & 14 [0 0our EES 3 1e§lzou7
— RAS 4 15 6
RASE4§13:|AG neds £ sapNe
Ao s B 12[dAa Acds &8 1P As
Aade $ 1A, A7 P 12| A.
ArQ 7 10 {1 As 8 91011
voo [] 8 9 [ Ay pguuy
<8<<
>
LOGIC SYMBOL
—] Ao
— Ay
— A2
— A3
—] As DIN |—
— A5
—As Dout |—
—1 A7
—}As
—d RAS
—d cas
O WE 1000 02
Absolute Maximum Ratings* Capacitance*

T,=25°C, Vpp =5V 110%, VSS=OV

Ambient Temperature

UNder BIas ........orvcreerenreersecnenns —10°C to +80°C Symbol Parameter Typ. | Max. | Unit
Storage Temperature (plastic) ....-55°C to +125°C Cot Address, D, 3 4 | pF
Voltage on any Pin Except Vi,

Relative t0 Vg s Ciz RAS, CAS, WE 4 5 pF
Voltage on V, refative to V¢
Data Out Current Cour | Pour 4 6 | pF

Power Dissipation ............cocoeernernnicninns 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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" VITELIC V53C258A
Block Diagram
256K x 1
WE ©
CAS © I
RAS °‘\: RAS CLOCK CAS CLOCK WE CLOCK
GENERATOR »] GENERATOR GENERATOR
Vpp o—»
Vss o— l
X8 -Y8 ,\ A A
—_— DATA |/O SELECT
110 +—o D\
BUFFER
L ~N|COLUMND
COLU ECODERS Sout
v YoYy
- SENSE AMPLIFIERS
REFRESH
COUNTER
1024
L
2]
Ap o—» % E >
R xoxz[ @ | 256
o —N zH MEMORY
wd +——10%6 :> ARRAY
A 7 m g - 8
A 8 o—»]
Z

1000 03
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‘V VITELIC V53C258A
DC and Operating Characteristics
Ta= 0°C 1o 70°C, V=5 V110%, Vg =0V, unless otherwise specified.
V53C258A V53C258AL
Symbol Parameter Access Unit | Test Conditions |Notes
Time | Min. | Typ. | Max. | Min. | Typ. |Max.
W Input Leakage Current -10 10 | -10 10 PA | Vge<Viu<Vpp
(any input pin)
ILO Output Leakage Current -10 10 -10 10 HA |V g < Dou < VDD
(for High-Z State) RAS,CAS atV,,
60 80 80
o1 | Vob Supply Current, 70 70 70 MA | tge = tge (Min.) 1,2
Operating 80 65 65
100 60 60
lop2 Voo Supply Current, 35 2.0 mA | RAS,CASatV
TTL Standby other inputs > VSS
60 80 80
IDDS VDD Supply Current, 70 70 70 mA tac=the (min.) 2
RAS-Only Refresh 80 60 60
100 50 50
60 50 50
Ioos | Voo Supply Current, 70 45 45 mA | Minimum Cycle 1,2
Static Column Mode 80 40 40
100 35 35
IDD5 VDD Supply Current, 4 25 mA RAS=V|H,CAS=V|L 1
Standby, Output Enabled other inputs > Vss
Ioos VDD Supply Current, 3 12 | mA [ RAS2> Vpp =02 Vv,
CMOS Standby CAS=V,,
other inputs 2 VSS
VIL Input Low Voltage -1 0.8 -1 0.8 \ 3
VlH Input High Voltage 24 VDD 24 VDD v 3
+1 +1
VOL Qutput Low Voltage 0.4 04 A [ oL = 42 mA
Vc>H Qutput High Voltage 24 24 \ | oH = -5 mA
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‘V VITELIC V53C258A

AC Characteristics
TA =0°C to 70°C, VDD =5V 110%, Vss =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 tRL1HH1 tR AS RAS Pulse Width 60 | 75K | 70 | 75K | 80 | 75K [ 100 | 75K ns

2 (toopL tac Read or Write Cycle Time 115 130 145 175 ns

3 tRH2RL2 tRP RAS Precharge Time 45 50 55 65 ns

4 tavRL2 tasr Row Address Setup Time 0 0 0 0 ns

5 tRL1 AX teAH Row Address Hold Time 10 15 15 15 ns

6 | tavrH1 tear Column Address to RAS 30 35 40 45 ns
Setup Time

7 |tqLiav tean RAS to Column Address 15| 30 {20} 35 | 20| 40 | 20 | 55 ns 4
Delay Time

8 tRH2AX taRH Column Address Hold Time 5 5 5 5 ns
from RAS

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

10 taLs Qv tR AC Access Time from RAS 60 70 80 100 ns 6,7,8

11 tavay toaa Access Time from Column 30 35 40 45 ns 8,9,16
Address

12 toLiqv teac Access Time from CAS 15 15 20 25 ns 8

13 | to 1cH1 teas CAS Pulse Width 15 15 20 25 ns

14 |t {RH1 R tRSH(R) RAS Hold Time (Read Cycle) 15 15 20 25 ns

15 tWHZCLz tRCS Read Command Setup Time 0 0 [ 0 ns

16 | tarowx taaH Read Command Hold Time 5 5 5 5 ns 10
Referenced to RAS

17 1 tooRLe tomp CAS 1o RAS Precharge Time 15 15 15 15 ns

18 tonzax torr Output Buffer 0 10 0 15 0 20 0 25 ns 1
Turn Off Delay

19 tCH20V tOH Data Hold Time from CAS 0 0 o] 0 ns 11

20 | thvwie taws Column Address to Write 0 0 0 0 ns
Command Setup Time
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" VITELIC V53C258A
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 |t 1ax LW Column Address to Write 10 15 15 205 ns
Command Hold Time
22 tRL1AX tarw Column Address Hold Time 50 55 66 70 ns
from RAS (Write)
23 teL1cH o) tc ASW) CAS Pulse Width (Write) 15 20 25 30 ns
24 oL 1RHI ) tRSH(W) RAS Hold Time (Write) 15 25 25 30 ns
25 | to JwH1 twer Write Command Hold Time 50 55 60 70 ns
from RAS
26 | by 1oL twes Write Command Setup Time 0 0 0 o] ns 12,13
27 1 torowHs twHe Write Command Hold Time 0 0 0 0 ns 12,14
Referenced to CAS
28 | to w1 YWHR Write Command Hold Time 0 0 0 0 ns 12,14
Referenced to RAS
29 [ thywie tos Data in Setup Time 0 0 0 0 ns 15
30 | twHiDx oK Data In Hold Time 10 15 15 20 ns 15
31 | teiipx 'oHR Data In Hold Time 50 55 60 70 ns
Referenced to RAS
32 { g oR12 tawe Read-Modify-Write 135 155 175 210 ns
(RMW) Cycle Time
33 | o 1RH1 tRRW Read-Modify-Write Cycle 80 95 110 135 ns
(RMW) RAS Pulse Width
34 | tol 1wie tewb RAS to WE Delay Time 60 70 80 100 ns 12
Read-Modify-Write Cycle
35 tCL1W|2 tCWD CAS to WE Delay 15 15 20 25 ns 12
36 | tywie tawp E:ilumn Address to 30 35 40 45 ns 12
WE Delay
37 | to 1ax tARR Column Address Hoid Time 60 70 80 100 ns
from RAS (Read)
38 | topowx tacH Read Command Hold Time 5 5 5 5 ns 10
Referenced to CAS
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" VITELIC V53C258A

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.
39 | tavav tsac Static Column Mode 40 45 50 55 ns
Read Cycle
40 | tavax toHa Output Hold Time from o] 0 0 0 ns
Address Change
41 tenacLz tep CAS Precharge Time 10 15 20 25 ns
42 |t 1RH1 tawL Write Command to RAS 15 20 25 30 ns
LeadTime
43 | b owle tswe Static Column Mode 40 45 50 55 ns
Wirite Cycie Time
44 LR twp Wirite Pulse Width 10 15 20 25 ns
45 twiL Qv twrA Wirite-Read Access Time 70 80 90 100 ns 8
46 L twea Write Precharge Access Time 15 15 20 25 ns 8,16
47 | tyniax twon | Output Hold Time from WE 0 0 0 0 ns
48 teLiRLe tesh CAS Setup Time 10 10 10 10 ns

CAS-before-RAS Cycle

49 tRL1 CH1 tCHR CAS Hold Time 15 20 25 30 ns
CAS-before-RAS Cycle

50 | toyocio tarc RAS to CAS Precharge Time 0 0 0 o] ns

51ty CH1 towL Write Command to CAS 15 20 25 30 ns
Lead Time

52 |t , CH1 tesH CAS Hold Time 60 70 80 100 ns

53 tWH2WL2 'WCP Write Command Precharge 10 15 20 25 ns
Time

tr tr Transition Time 3 50 3 50 3 50 3 50 ns 17,18
(Rise and Fall)
tal Refresh Interval 4 4 4 4 ms 19

(256 Cycles)
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" VITELIC V53C258A

Notes:

1.

10.
11.

12.
13.

15.
16.
17.
18.
18.

. Either t

Iop is dependent on output loading when the device output is selected. Specified I, (max.) is measured with the
output open.

. |pp i dependent upon the number of address transitions. Specified I, (max.) is measured with a maximum of two

transitions per address cycle in Static Column 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.) < V.

. Operation within the 1, ,, (max.) limit ensures that t_, - (max.) can be met. t_,. (max.) is specified as a reference

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

- trop (max.) is specified for reference only. Operation within t. ., (max.) and t,, , (max.) limits ensure thattg, . (max.)

and t.,, (max.) can be met. If to. is greater than the specified 15, (max.), the access time is controlled by t.,,

and g,

. Assumes thattp,, <to, (max.). Ift,,isgreaterthant,,,(max.). 1o, willincrease by the amount thatt_ , ) exceeds

t max.).

RAD (

. Assumes thatt, .o <t, ., (max.). Ift,.,is greaterthan trep iMax.), tn, will increase by the amount thatt_ ., exceeds

t max.).

RCD (

. Measured with a load equivalent to two TTL loads and 100 pF.

. Assumes that tp, > to, (Max.).

Either t ort

rRH OF taey Must be satisfied for a Read Cycle to occur.

1oer @nd t,,, define the time when the output reaches an open circuit condition and are not referenced to the output
voltage levels.

f,
t

twher 1WHR, tawo’ tawo and towp are not restrictive operating parameters.

min.) must be satisfied in an Early Write Cycle.

WCS?
wes (
whc (Min.) or ..o (min.) must be satisified in an Early Write and Read-Modify-Write cycles.
tng @nd t,,, are referenced to the later falling edge of CAS or WE.

Access time is determined by the longer of t..,,, Of L.

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.
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" VITELIC V53C258A
Waveforms of Read Cycle
tac ()
< - tRas (1)
Vg — \ [+ CSH (52)
Aas N \
Vie — K A le—— tRp (3) ——»
le-tRAH (5) ®
tcAR (6)
tASR (4) - - tARH(8) —
A A Vi — ROW y COLUMN
0" Vi — ADDRESS 4 ; ADDRESS
e trap () [e————tRsH R)(14) ————»
— Vg — 4 4
Al
CAs Vi — JZ ¥
'ReD (@) teas R13—> teRp (17) I
r—‘RCS(s) ->| tRRH (16) | |4—
 Vy — 7 }
v = S/ T XA/
L le—1tcAc (12) —»  te—RCH 38) L
toan (1) —
< tRAC (10)—» tOFF (18) -—
v,
D OH — X V|
our HIGH-Z { VALID DATA —
toH (19)
1000 04
Waveforms of Early Write Cycle
tRe (2)
tcsH (52) ~‘|
tRas (1)
— Vi — \ = \
RAS N
Vi — N Jl trp (3)
- LRAH (5)-#
taRw (22) >
1ASR (4) = e

0”8 vy — ADDRESS_{ ! ADDRESS

le- tAWS (20) # [¢———  LRSH (W)24) ————
— Vi — a
s . /
tRoo (7) tcas wi2s) —»| tcRp (17)
ot :wcn (25) . 1 I
CSH (46) i
twHC 27)—1# twHR (28)

—» twes (26) je-

w = 7777 TTTTTTTTTIN e L YT

—» IpH@o) (e
tps (29) —» [P
ViH — J
L
{DHR (31)
VoH—
D out Vo — HIGH -Z
oL

1000 05
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" VITELIC

Vin
ViL

Vii
ViL

ViH
Vi

Vin

V53C258A
Waveforms of Read-Modify-Write Cycle
< . trRwe (32)
RRW (33) / \
'S‘ trp (3)—>\—
. Y —— - tRwL(42) e
'CRP(W)—'I [ tCRP (17)—8]  |e—
X r r
_/ AN 7 /|
—» tRaH (5) —DtCWL(51)F'—
1ASR (4)
COLUMN
XN AGDRESS XX XXX
] tAwD (36) 1 ftwr og)
T tRWD (34y————» twHC (27)
——towp (35— tawH (21)
/77777777 N YT
/ )
tRes (15) tos (29) la— t DH (30)
KK AT KXCRA,vmomn KL

Dour

RAS

AgAg

CAS

Dour

Vi

Vo

VIH
Vi

ViH
Vi

Vin

Vi

Vin
Vi

V oH—

VoL.—

le—— tcac (12 ——»

toaa (1)

- tRAC (10)— toFF (18) 1 e
\
HIGH -Z { VALID DATA —
1000 06
Waveforms of Static Column Mode Read Cycle (CAS-Controlled)
le—tap(3)
——\ le-tcaa (11;*‘ Z
taASR (4) ‘—"—tRAH 5) |e—tsRc @9) ——we——1tsAC (39) —Pre——tcar 5——
ROW I(XXXX COLUMN x COLUMN X COLUMN XXW
ADDRESS ADDRESS ADDRESS ADDRESS
f
—tRap (7) » | tRSH (R)(14)
1ARR (37) top (a1 teas (Ry13)
tRCS (15— ———9) x Z tRAH 161
e t t 4 | t >t
RCO (@) i RCH (38) 11 |<— *1 - tRes (15) RCH (38)
LTI T 7
F—tcan (1) [e-tean 1)+ | tcac (12) 10FF (18)
tRaC (10) [-toHA (40) > |1e L OH (19) toH (19)
HIGH — 1 K
HIGH -2 { vAUDDATA XVALID DATA E—{ VALIDDATA —
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" VITELIC V53C258A
Waveforms of Static Column Mode Write Cycle (CAS-Controlled) twp @)
RAS VH — — X
Vi — \'

—» [ taws (20)
tasr (4) a tRAH (5) e tawH (21) — tRSH (W) (24)

Aghg Vi — ROW COLUMN COLUMN COLUMN
vy — ADDRESS ADDRESS ADDRESS

ADDRESS
ta— twhe (27)
e tARW (22— tcp a1)
— VYm— I
CAS \
viL —
- YWCR (25) tswe (43) —] e twhe 27)
e tosH 52y ———»! sk tow (51 | [+ tcas wiza)
Vi — - twes (26} & [ twes (26)
W L[] //\
ViL —
toH (30) toH (30)
tos (29) | - ¢
|¢—————— tDHR (31) ——— -+ |e&-'ps(29)
b Vi — VALID VALID VALID
NG DATA DATA DATA
i
V
OH—
Dour HIGH ~Z
VoL 1000 08

Waveforms of Static Column Mode Read Cycle (WE-Controlled)

[e—RP (3)
W — le——"!car )
RAS N\
Vi —

tASR (4)—¢ <—~1—tRAH 5 |[+—1shc (39) —|
AgA Vi — ROW COLUMN COLUMN COLUMN
8 _ ADDRESS ADDRESS ADDRESS ADDRESS
Vi
l¢——'RAD 7) —»
tanR @7)
cAS Vg — | Z
ViL — tRCS (15) ~#- < taRH (16
RCD (9) tRCH (38)
w T JITTT] i
YiL — tcac 12—+ & teaa
F—tcan (1) dem (1) ] toFF (18)
trac (10) LoHA (40) ] toH f19)
Von— i
Dour v HIGH -2 ; VALID DATA x VALID DATA X VALID DATA E———
oL —

1000 09
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" VITELIC V53C258A
Waveforms of Static Column Mode Write Cycle (WE-Controlled) e 1
— VH— 3
RAS
Vie —
—» taws (20
tASR (4) <——-'— tRAH (5) HG—U— tawH (21)
AgAs Vih — ROW XXXXX' COLUMN COLUMN GOLUMN
v — ADDRESS ADDRESS ADDRESS ADDRESS
—»  e—taws (20)
-— tARR (37) [e—ot— tawnH 21) o tRwL (42)-%
Vi — —
CAS ViL — x J
twes (26) ~—te— twer (53) te——1iSWC (43) le—towL (51) —’I
tweR (25) . [e-twp (44) re—twp (44)
Vi — /)L - LW (44) ] }——
w L \
[¢&——— tDHR (31)———+] [e——— tDH (30)
1o (29) *1 [e-tDs (29)
— tDH (30)
o~ XO000OCXNXX KO0 e QKK
Din VALID VALID VALID
v — DATA DATA
&~ twon (47) —» & toFF (18)
Dout Vorn— HIGH — 7} ; E—
VoL— 1000 10
Waveforms of Static Column Mode Read-Write Cycle
tRP(3)

RAS

ApgAg

CAS

Din

out

Vin
Vi

ViH
Vi

ViH
Vi

Vi
Vi

Vi
Vi

VoH—

VoL—

tASR (4) tRAH (5)

r—b— tawH (21)

I<— tRwL (42)——4

COLUMN |
ADDRESS N

ROW
ADDRESS

X itee XOO

COLUMN |
ADDRESS M

le——1tRAD (7) —

tcwo (35)

\

ROOUXXXXXXXAK)

le——1cwL 51) —»

le——t
RACD (§) ———* tAwD (36)
tawp (36) —* | |le—twe (a9)
o {AWD (34) I & \
-+ [e:-tpg (29) twpa (46)—
- tDH (30)
tcac (12) toaa (1
toaa (11) —e—» [#———twRA (45—
je——— trac 1oy ———» twoH@7) | e
—{RIGH - Z ; VALID DATAN X "‘SX‘T';'\D X VALID DATA x

—»| [&-1OFF (18
INVALID 1000 11
DATA
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" VITELIC V53C258A
Waveforms of Static Column Mode Read-Write Mixed Cycle
FAS ViH —
ViL —
Vg —
ron 1 YOO OO0 X, XXX
Taws (20) tawH (21) le—tcaa (11)—

Ny — —
cas ™ \
ViL —

[e—twp (49)
v
— VY —
WE X
Vi —
Ds(29) ~f [¢—1DH (30)
Vi —
D H
IN v VALID DATA M
L
teac (12) [e—— twpa (46)—>]
teaa (1) tOHA (40) twRA (45) toHA (40)
Von—
D OH VALID VALID
our BATAN INVALID DATA DATA P
oL
L READ WRITE READ
| COLUMN ADDRESSN | COLUMN ADDRESS M " coLumn aDDRESS P | 1000 12

Waveforms of RAS-Only Refresh Cycle

trec @
t >
s Vg — !S AAS (1) ’W‘ \
ViL — K ’ lgp (3) \——
le—tRAH (5)
tASR (4) > |
ViH — 4 ROW
Achs XX>< ADDRESS
r—’—‘cnp an
= YH — T
CAS
Vi —
VoH—
Dourt Vg:— HIGH -2 P
1 1
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RAS

CAS

Dour

RAS

CAS

AgAg

" VITELIC V53C258A
Waveforms of CAS-before-RAS Refresh Cycle
: tRe (@)
Vi — RAS (1) > \
iL — L‘RPC (50) &‘ n —‘V.r‘ 18P (3) ——l —
top (a1) CHR (49}
tGsR g le-
Vi —
Vi — J/ /
toFF (18) -
_—
ng HIGH -Z
— £
NOTE: WE =Don't Care 1000 14
Dyy = Don't Care
Ag-Ag = Don't Care
Waveforms of Hidden Refresh Cycle (Read)
t t
Ve \ RAS (1) r - RAS (1) —
VIH - ‘ ,Z 4} /
(8 K la— trp 3) —f |*
le——1ReD (g9 ——ote LRSH (R)(14)
terp (17) 6 |- teHR (49)
Vig — —
iL — __/ 7
tash4)—» |e le——1cAR (5) —
le—— tRaD (7) —
—| tRan ) —» tarH @8
Vin — " "row f COLUMN
w = XXX Anones;stiZXXX AODRESS %O(W)OOOOOOOOOOOO(XX
'res (15) taaH (161 —re—»
Y — 7
w = I Y e o NLLLLLLLLLL 0/ LIA Y
le— tcaa (11) —f
le————— tRac (10)———¥ toFF (18)—
Vo — P £
Voo — { VALID DATA

Dour
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" VITELIC V53C258A

Waveforms of Hidden Refresh Cycle (Write)

e Vi — y tRas (1) f tRas ()
RAS ]
Vi — K 'n—fnp(a)J ~
le—tRcD 9) ——pe TRSH (W)(24) >
tcap (17) > - tCHR (49)
— Vi — Y
CAS V:': - _/ N /
1 e
AWS (20)
n—‘AnW(“,_.'
tash (4) o »—tawH (21)

Vi _:1_t i (S)M X
Ak, | AoDRESS ADDRESS ;[(XX: OOOOOOOOOKXXXAX XK

TT
le——twp a9y !

—
twes (26) twHR (28)— e

w w = L[N (/LT

le—— oy 30) —

le——twen (25)

tps (29)
Ny — X 7
toHR (31)
VoH —
Dout v:r— HIGH -Z

1000 16
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" VITELIC

V53C258A

Waveforms of CAS-Before-RAS Refresh Counter Test Cycle

RAS

CAS

Ag-Ag

Douyr

Doyt

Vin —
ViL —
Vie — N
Vii —

tRas (1)
Y
le—————1CHR (49)
tcsr us) le——tcas w)(2a) ——»
K A
1P (41) —»

tRSH (W24 ———}
- lpp(3) E

w = 1177 A LAY

t

READ CYCLE CAC (12) LoFF (18)
VoH— \
vg:— { VALID DATA —
tres (15) e - tRAH (16)

w= [T

WRITE CYCLE
VoH—

|2

VoL —

HIGH -Z

W= ///////////////////1

twos a3) (& tWHC (27) —4——

tWHR (28)

4————‘WP(M)—————'/777

-+ g (29) t"

- pH(gg) [

e~ T KRRy
ViL —

VALID DATA >§
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" VITELIC

Functional Description

The V53C258A is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. It is functionally similar to other
dynamic RAMs. The V53C258A reads and writes
one data bit at a time 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, however, is only
latched during a Write cycle by either Column
Address Strobe (CAS) or Write Enable (WE),
whichever accurs last. During a Read cycle, the
column address is not latched and continuusly “flows
through” the internal input latches. Access time is
primarily dependent on a valid column address. CAS
acts as an output enable signal in the access path.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle initiated must not be ended or
aborted before the minimum t_, . time specification.
This ensures proper device operation and data
integrity. Also, a new cycle must not be initiated until
the minimum precharge time t./t., has elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal high during a RAS/CAS
operation. The column address is not latched and
must be held valid until the output becomes valid.
This occurs after to, ., t.,s gnd ?c aa are all satisfied.
Consequently, the access time is dependent on the
timing relationships among t., .. t., and toaa FOT
example, the access time is limited by t,,,, , when ., .
(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 the later of either WE or CAS going low.
The input data must be valid at or before the falling
edge of WE or CAS, whichever occurs last.
Consequently, the Write cycle can be WE-controlled
or CAS-controlled. In a CAS-controlled Write cycle
where the leading edge of WE occurs prior to or
coincident with CAS low transition, the output pin will

V53C258A

be in the High-Z state at the beginning of the Write
cycle. Terminating the Write cycle with CAS going
high will maintain the output in the High-Z state.
Terminating the Write cycle with WE going high
allows the output to go active and starts a Read
(Read after Write).

The V53C258A incorporates a self-timed write
feature that simplifies the system interface and
optimizes data bandwidth. After the Write has been
initiated, the V53C258A internally completes the
write action and unlatches the address and data
latches to be ready for the next input/output cycle.
This eliminates the need for long address and data
hold times during write operations and allows a
subsequent column address to be applied eariier.
The write pulse width, write precharge and hold time
are minimized, providing maximum flexibility in
system design.

Refresh Cycle

To retain data, 256 Refresh Cycles are required in
each 4 ms period. Refresh can be performed in two
ways:

1. By selecting each of the 256 row addresses
determined by AO through A7 at least ance every
4 ms. Any Read, Write, Read-Modify-Write or
RAS-only cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
is low during the falling edge of RAS, CAS-before-
RAS refresh is activated. The V53C258A will use
the output of an internal eight-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.
Therefore, the state of the output will remain at High-
Z

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
execute 256 consecutive Write cycles and then
verify the written data by applying 256 consecutive
Read cycles. In this mode, the V53C258A ignores
external row/column addresses and takes the output
from the internal counter instead.
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Data Retention Mode

The V53C258A offers a CMOS standby mode that
is entered by causing the RAS clock to swing
between 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 V53C258A power consumption is reduced
to the low IDD6 level. Overall I, consumption when
operating in this mode can be calculated as follows:

{tac) X UIppe) + (taxtac) X (fopg)

t

RX
Where t,. = Refresh Cycle Time
t.x = Refresh Interval / 256

Static Column Mode Operation

Static Column Mode operation permits all 512
columns within a selected row of the device to be
randomly accessed at a high data rate. Read, Write
and Read-Write-Read cycles can be performed
during Static Column operation. The row address is
internally retained by maintaining RAS active.
Following the entry cycle into Static Column mode,
data are accessed by simply changing the column
address. Because the column address buffer acts as
transparent or flow-through latches, access begins
from a valid column address.

Thus, the V53C258A behaves like a Static RAM for
multiple column accesses within a row. CAS acts as
an output enable. Static Column mode allows mixed
Read and Write cycles. Terminating a Write cycle by
taking WE high causes the Data Output lines to
assume the Low-Z condition. The user has total
control of Read and Write cycles by using different
WE timings.

Static Column Mode provides a sustained datarate
of aver 24 MHz for applications that require high data
rates. The following equation can be used to
calculate the data rate achievable:

512
Data Rate =
toe + 511 X g
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Data Output Operation

The V53C258A data output pin has three-state
capability and is controlled by CAS. When CAS is
high(CAS at V), the output is in the High-Z state.
Table 1 summarizes the output state possible 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
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).

During Power-On, the V,, current requirement of
the V53C258A 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 |, surges.

Table 1. Vitelic V53C258A Dala Output
Operation for Various Cycle Types

Cycle Type Doyt State
Read Cycles Data from Addressed
Memory Cell

CAS-Controlled Write
Cycle {Early Write)

High-Z

WE-Controlled Write
Cycle (Late Write)

Active, not valid

Read-Modify-Write Data from Addressed

Cycles Memory Cell

Static Column Mode Read  Data from Addressed
Cycle Memary Gell

Static Column Mode Write  High-Z

Cycle (Early Write)

Static Column Mode Read-  Data from Addressed
Modify-Write Cycie Memory Cell
RAS-only Refresh High-Z

CAS-before-RAS
Refresh Cycle

Data remains as in
previous cycle

CAS-onty Cycles High-Z
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