‘v VITELIC

V51C259HL FAMILY
HIGH PERFORMANCE LOW POWER

STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM
V51C259HL-12 V51C259HL-15 V51C259HL-20
Maximum Access Time {ns) 120 150 200
Maximum Column Address Access Time (ns) 55 65 85
Maximum CMOS Standby Current (mA) 0.1 0.1 0.1
Features Description

® Static Column Mode Operation
« Continuous data rate over 13 MHz
* Random access from address within row
. tCAC = 25,30,35ns
¢ toac = 20, 25,30 ns
s Low Input/Output Capacitance
= [ ow Power Data Retention

The Vitelic V51C259HL is a high speed
65,536 x 4 dynamic Random Access Memory.
Fabricated with Vitelic's VICMOS Il technology, the
V51C259HL offers features not provided by an
NMOS dynamic RAM: Static Column Mode for high
data bandwidth, fast useable speed, and CMOS
standby current and extended RAS-Only refresh for

= TTL and HCT Compatible

+ Standby current, CMOS—100 A (max.)
« Refresh period, RAS-Only—32 ms (max.)
« Data Retention Current—230 xA (max.)

= High Reliability Plastic—18 Pin DiP

low standby power. All inputs and outputs are
compatible to both TTL and HCT logic families while
the input and output capacitances are significantly
lowered to aflow increased system performance.

Static Column Mode operation allows random or
sequential access of all 256 bits within a row simply
by changing the column address. Because column
address access time is as fast as 55 ns, a contin-
uous data rate of over 13 million 4 bit nibbles per
second can be achieved. The V51C259HL offers
high performance while relaxing many critical
system timing requirements for fast usable speed.
These features make the V51C259HL ideally suited
for graphics, digital signal processing, and high
performance systems.

The V51C259HL offers a maximum standby
current of 100 uA when RAS = Vpp - 0.5V. During
standby (i.e. refresh only cycles), the refresh period
can be extended to 32 ms to reduce the total
current required to retain data to less than 230 gA
(max.). The V51C259HL combines this low power
with high density for portable and battery backup
applications.
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PIN CONFIGURATION
{Top View)
\w PIN NAMES
oEL] 18 Vs AAS Row Address Strobe
Vo [ 2 7] 31104 CAS Cotumn Address Strobe
WE Write Enable
w0z ] 3 - 16[71CAS OE Output Enable
WE[] 4 g 15[ J 1703 Ao-A7 Address Inputs
Y] 11010, Data In/Data Out
mAs s N A 4
= S_) 14 T4 Vpp Power ( +5V)
Al s g 13[JAs Vss Graund
A 7 12[JAs
Al s 1[JAs
voo (] s 10] A7
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‘v VITELIC

V51C259HL FAMILY
HIGH PERFORMANCE LOW POWER

STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

Absolute Maximum Ratingst
Ambient Temperature
Under Bias

Storage
Temperature (Plastic) -55°Cto +125°C

Voltage on Any Pin except Vpp and Doyt

-10°C to +80°C

RelativetoVss . .. ............... -2.0Vto 7.5V
Voltage on Vpp
RelativetoVsg .. .......... ... .. -1.0Vto 7.5V

Voltage on Doyt
Relative to Vgg

Data Out Current
Power Dissipation. . .. .............. ...... 1.0W

D.C. Characteristics?

$COMMENT

Stresses above those listed under “Absolute Maximum Rating” may
cause damage to the device. This is a stress rating only and functional
operation of the device at these or at any other conditions above those
indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods
may affect reliability.

Ta = 0°Cto 70°C, Vpp = 5V + 10%, Vgg = OV, unless otherwise noted.

Symbot Paramet VS1CZS9HL Unit Test Conditi Note:
m r
y! ete Min. ) M. n| st Conditions ]
60 70 =12
loo1 | Voo Supply Current, Operating 49 60 mA | tge = trc (Min) -15 | 3,4
40 50 -20
RAS and CAS at V|, all other inputs
1 Vop Supply C t, TTL Standb! 05 2 A 1H
po2 b Supply Lurren 4 m and outputs = Vgg
Vpo Supply Current, 57 70 . -12
loos |RAS AS-only Refresh 45 60 mMmA |tge = tre (Min.) -15 4
36 50 -20
27 70 -12
Ions | Voo Supply Gurrent, Static Column Mode 23 60 mA | Minimum Cycle -15 | 3.4
21 50 -20
. Vpg Supply Current, 15 4 mA RAS at V|, CAS at V|, all other 3
P05 [ Standby, Output Enabled ) inputs and outputs = Vgg
I Vpp Supply Current, 0.01 0.1 mA RAS = Vpp -0.5V and CAS at V),
008 | cMOS Standby : . all other inputs and output = Vgg
|iyl | Input Load Current (any pin) 1 uA |Viy = Vgsto Vpp
ol Output Leakage Current, 1 WA RAS and CAS at V, Doyt
LO! | High Impedance State = Vggto Vpp
ViL |Input Low Voltage (all inputs) -0.3 0.8 \
Viy | Input High Voltage (all inputs) 2.4 Vpp+1 v
0.4 vV |lg = 4.2mA
VoL |Output Low Voltage 6
0.1 V |loL = 100 4A
_ 24 vV |lgy = -5mA
Von | Output High Voitage (all outputs) 6
Vpp-0.1 V  |logy = -100 4A
NOTES:

-

All voltages referenced to Vgg.
Typical values are at T, = 26°C and Vpp = +5V.

h 0N

Static Column Mode.

L4

measured with V| (min) = Vgg and V,, (max) < Vpp,

(=]

27

Ipp is dependent upon output loading when the device output is selected. I, (max) is measured with the output open.
Ipp is dependent upon the number af address transitions. Specified Ipp (max) is measured with a maximum of two transitions per address cycie in

Specified V,_ (min) is steady state operation. During transitions, V, may undershoot to -1.0V for periods not to exceed 20 ns, All A.C. parameters are

. Test conditions apply only for D.C. Characteristics. All A.C. parameters are measured as noted in the A.C. Characteristics section,



" VITELIC V51C259HL FAMILY

HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

Capacitance
TA = 25°C, VDD = 5V = 10%, VSS = 0V, unless
otherwise noted.

Symbol Parameter Typ. { Max. | Unit
Cint Address 4 5 pF
Cinz RAS, CAS, WE, OE 3 5 pF
Cio Data InfOut 4 6 pF

A.C. Characteristics? 2, 3
Ta = 0°Cto 70°C, Vpp = 5V = 10%, Vgs = OV, unless otherwise noted.

Read, Write and Refresh Cycles

No. ;EDEC Symbol Parameter vr.ncmnmz V51C259HL-15 V5.1c259HL-20 vait | Notes
ymbol Min. | Max. |Min.| Max. |Min.| Max.
1 |taisam tRas RAS Pulse Width 120 | 75000 | 150 | 75000 {200 | 75000 | ns
2 |[treomLz tre Random Read or Write Cycle Time 185 240 310 ns
3 |tamzaz tap RAS Precharge Time 55 80 100 ns
4 HtaricH tesn” CAS Hold Time 120 150 200 ns
5 |teprchs tcas” CAS Pulse Width 25 30 35 ns
6 |twrorie twre Write Enable to RAS Precharge Time 10 10 10 ns
7 |taLwee tawn RAS to Write Enable Hold Time 20 20 25 ns
B [tavRie tasr Row Address Set-up Time 0 0 0 ns
9 [triiax tRAH Row Address Hold Time 15 20 25 ns
10 [tenzaz thz OE or CAS to Output High Impedance 20 25 30| ns | 45
11 [toroox tz OE or CAS to Output Low Impedance 0 0 [ ns | 45
tRvRv tREF1 Time Between Refresh 4 4 4| ms 6
tRvRv tReF2 Time Between Refresh (RAS-Only) 32 32 32 | ms 6
ty tr Transition Time (Rise and Fall) 1 25 1 25 1 25| ns 7
NOTES:
*This p not applicable if d with CAS grounded.

N =

. All voltages referenced fo Vgg.
. An initial pause of 100 microseconds is required after power up followed by a minimum of eight initialization cycles (any combination of cycles

containing a RAS clock such as a RAS-Only refresh). Eight initialization cycles are required after extended periods of bias without clocks (greater than
32 ms).

. A.C. Characteristics assume t; = 5 ns. All A.C. parameters are measured with Vg, = 0.8V atlo -~ 22 mA, Vg, = 2.4V at |, = - 2.0 mA with a 50

pF load, V) {min) = Vgg and V,, (max) < Vpp,

Assumes three state test load (5 pF and a 380 Ohm Thevenin equivalent).

At any given temperature and voltage combination, coincident deselection/selection is permissibie for wired-OR devices.
The V51C259HL extends the refresh period to 32 ms during RAS-Only refresh periods.

ty is measured between V,,, (min) and V,, (max).
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‘v VITELIC

V51C259HL FAMILY

HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT

CMOS DYNAMIC RAM

A.C. Characteristics (Cont’d.)

Read Cycle

No. élEDEC Symbol Parameter V51C259HL-12 | V51C259HL-15 | V51C259HL-20 unit | Notes

ymbol Min. | Max. |Min.[ Max. [Min.] Max.

12 [tauav  |tRac Access Time From RAS 120 150 200 |ns | 8

13 [tcLiav  |teac Access Time From CAS 25 30 35 | ns

14 ltgiav  |[toac Access Time From OE 20 25 30 | ns

15 Jtavav tcaa Access Time From Column Address 55 65 85 ns | 14

16 [tciipmt |tmswm® |RAS Hold Time (Read Cycle) 10 10 10 ns

17 |twhecrz |tmres™ Read Command Set-up Time 0 o] [ ns

18 [tavrr  |lcar Column Address to RAS Set-up Time 55 65 85 ns

19 |truiax  |tamm Column Address Hold Time From RAS (Read) 110 140 190 ns

20 |tcppwx  |tRen” Read Command Hold Time Referenced to CAS 5 5 5 ns

21 (tpyowx | tRRH Read Command Hold Time Referenced to RAS 10 10 10 ns

22 |tahoax  |tamH Column Address Hold Time to RAS 0 0 o] ns

23 |tatav  |tRaD RAS to Column Address Delay Time 20| 65 | 25| 85 | 30 115 |ns | 9

24 |taxax toHa Qutput Hold Time From Address Change 10 10 10 ns

25 [tgmax |tow Output Hold Time From OE or CAS o] 0 0 ns
Write Cycle

No. | oty | Symbol Parameter ;Tzsg:::z ;?:?255:::5 ;5:259:::" Unit | Notes

26 |tcLipHt |tRsHw) RAS Hold Time (Write Cycle)} 30 35 40 ns

27 |tauwiz |twor RAS to Write Command Lead Time 25 90 30 115 35| 160 ns

28 |twiipHt |[tRwL Write Command to RAS Lead Time 25 30 35 ns

29 |twiichs {tew” | Write Command to CAS Lead Time 25 30 35 ns

30 |twiiwnt |twe Write Command Pulse Width 25 30 35 ns

31 |twhawez |twer Write Command Precharge Time 5 10 15 ns

32 [twricz |twes® Write Command Set-up Time 0 0 ns 10

33 lcuw;n twen” Write Command Hold Time 25 30 35 ns

34 {taLywhi |twerR Write Command Hold Time From RAS 80 90 100 ns

35 |tawie |taws Column Address to Write Command Set-up Time | 0 0 0 ns

36 jtwiiax |tawws Column Address to Write Command Hold Time | 20 25 30 ns
NOTES:

“This parameter not applicable if operated with CAS grounded.
8. Assumes that thy S trap (MaX) if taap > taap (MaX), then ta,c wilt increase by the amount that tp,, exceeds 1., (Max).
9. taap is specified for reference onty.

10. tyes: tawoe towns tawn aNd towp are specified as reference points only. If tycg = twes (min), the cycle is a TAS controlled write cycle and the data out

pin will remain in high impedance for the duration of WE low. If towp = towp (MiN) and tayp = tawp (MiN) and town = lowp (Min) and tywp = tawp
(min), then the cycle is a read-modify-write cycle.
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v VITELIC V51C259HL FAMILY
HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

A.C. Characiteristics (Cont’d.)
Write Cycle (Cont’d.)

No. ;EDEC Symbel Parameter VS1CZ59HL12 | VSI1CZSOHL1S | VS1C259HL 20 Unit | Notes
ymbol Min. | Max. |Min.| Max. |Min.| Max.

37 |[taLiax |tamw Column Address Hold Time From RAS (Write) 70 80 20 ns

38 [toywie [tos Data-In Set-up Time (¢} 0 0 ns

39 [twox ton Data-In Hold Time 20 25 30 ns

40 |tgHowHt |lows OE Set-up Time From End of Write 15 20 25 ns

4% (tomare |tcon OE Hold Time From CAS 20 25 30 ns

Read-Modify-Write Cycle (11)

No. ;Epgc Symbol Parameler V51C259HL-12 | V51C259HL-15 V5.16259HL-20 unit | Notes
ymbol Min. | Max. |Min.| Max. [Min. | Max.

42 [tmoriz |tRwe Read-Modify-Write (RMW) Cycle Time 240 305 385 ns

43 [tpiirHt | tRARw RAS Pulse Width (RMW) 175 | 75000 | 215 | 75000 | 275 | 75000 | ns

44 Jtciicnt [feaw CAS Pulse Width (RMW) 80 95 110 ns

45 |tgiiax  {tam Coiumn Address Hold Time From RAS (RMW) | 165 205 265 ns

46 [taiywee |tawo RAS to WE Delay 145 95 120 ns | 12
47 [taywie  |tawo Column Address to WE Delay 80 95 120 ns | 12
48 [teiywez |town® | CAS to WE Delay 50 60 70 ns | 12
49 [tgnowre |towp OE to WE Delay 25 30 35 ns | 12

Static Column Mode (13)

No. éIEDEC Symbol Parameter V.'.|10259HL-12 V§10259HL-15 V§10259HL-20 Unit | Motes
ymbol Min. [ Max. {Min.| Max. |Min.| Max.
50 |twiowiz |lswc Static Column Write Cycle Time 55 65 85 ns
51 |twheav | twra Write Precharge Access Time 55 65 85 ns [ 14
52 |twiiav | twra Write-Read Access Time 105 120 145 ns 14
53 |twiigte |twou Write to OE Hold Time 25 30 35 ns
54 |taiiwie [tswh Detay from RAS to Second Write Command 120 150 200 ns
NOTES: o
*This p not appli if op d with CAS grounded.

11. The parameters shown in the Read-Modify-Write liming diagrams which are not listed in the table are previously specified.

12, twess trwor town: tawn 8nd towp are specified as reference points only. If tycg = tyeg (Min), the cycle is a CAS controlled write cycle and the data out
pin will remain in high impedance for the duration of WE low. If toyp = tewo (Min) and tpyp = trywp (MiN) and towp = towp (MiN) and typ = tawp
(miny), then the cycle is a read-modify-write cycle.

13. All previously specified A.C. characteristics are applicable.

14. Access time from a write command or a read command is determined by the longer of tc,4 OF typa OF tyga.
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‘v VITELIC V51C259HL FAMILY

HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

Waveforms of Read Cycle
tac 2)
_— tras (1) |<—tre (3
— H —
AAS . N N
Vi tasum) a6y
tesH @)
tcas s
. Vu" ] e
Cas . SOOMNANN A IO TS
Vi I,
tran 2n)
twre m—}-—— tacH 2o " Jn
__ Vin® L
WE N A tcan ey
Vi t
ARR (19) N
trap (231 tann 22)’ T
N twap @)
tasr (&) than
Viu® |
Ag-A; N ROW COLUMN
Vu "———>r—‘cnc t13)
tean (15) —=
v fe——tpac 112y —] F>1-toma 20
170 on DATA OUT
Vo !
tizan ™
— Vin* t——>—‘onc (14)
v v
NOTES:
a., b. Vy, (min) and V, (max) are reference levels for measuring timing of input signals.
c..d. Vg (min) and Vg, (max) are reference levels for measuring timing of Dour
e. 1, is referenced to the later of RAS, TAS, and GE low transition.
1. 1,z and 1o, are referenced to the earlier of CAS or OE high transition.
g. Transition is measured +500 mV from steady state voltage with specified three state load {5 pF and a 380 Ohm Thevenin equivalent).
h.  Either tgcy, or tagy Must be satisfied.
i

I tgru = tagy (Min), then data from the last address will be latched on Doyr by a RAS high transition, until either a CAS or OE high transition
releases the data.
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‘v VITELIC

V51C259HL FAMILY

HIGH PERFORMANCE LOW POWER

STATIC COLUMN 64K x 4 BIT

CMOS DYNAMIC RAM

Waveforms of Write Cycle (CAS Controlled) ¢

.HV 2y

Vi thas (1) >y («—tre (3)
ms " T N

Vi

tasH (w) (26)
.\--"I 1)

ver le————twon 21 © ————> tcas (s |
cas " N f////////////// Z

Vi towe (20)

.NHL (2BY
t N twes (a2) he—twen (33—

v WRP (6) RWH (7) twp 30! t,,"(".r_.
we " TOSSNSNNRY L7777 777777777

Vo twer (341

tanw 37)

Vi*
Ap-A; N

Vi

Vie* S AvAvava avavavovovovav v ov v avavav o vavay ey
vo ", XXXXXXXRXXXXA. oata il KAKKCRRRIRRRXXIRRXXIRRXRX

i
tows 10" teomnn'

v a
T D0 67620207614 20242020202020- 076 0°&, REXXXXXXHXXRKXXX

A\
NOTES:
a., b. V,(min)and V, {max) are reference levels for measuring timing of input signals.

c.
d.

twon iS reference to the later of the TAS or WE low transition.

If the tow transition of WE occurs before or simultaneously with the low transition of CAS and the high transition of CAS or RAS occurs before the
high transition of WE, then the outputs remain in a high impedance state (i.e., OE is a don’t care).
WE is low prior to or simultaneousty with TAS low transition. CAS is high prior to AAS low transition.
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v VITELIC V51C259HL FAMILY
HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM
Waveforms of Write Cycle (WE Controlled) f
tras (1) e tre (3)—]
ms " TN =
" . trau (w) (26)
cAs : ANNANNRRARRNN T 7777777777777,
twon 2n° fow o tawe (20)
twrp (8) r—twe (30— twnp ()
Vin
WE v b A WSl 77
. tasn (8 tran (o) famw o Lk
Ac-Ar v...h ROW COLUMN
Ve taws sy <—>thm el
. tos (38) ton (3sr
1o :'", R — RO IR ISR
thizoo ™
—_— vIH *
OE
Vi ®
NOTES:
a., b. V, (min) and V,_ (max) are ref e levels for ing timing of input signals.

€. twpn i8 reference to the later of the CAS or WE low transition.

d. 1, is referenced to the earlier of the TAS or OE high transition or WE low transition.
e. Transition is measured + 500 mV from steady state voitage with spacified three state load (5 pF and a 380 Ohm Thevenin equivalent).
f. CASis low prior to the WE low transition.

33



" VITELIC

V51C259HL FAMILY
HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

Waveforms of Read/Modify/Write Cycle

___ Vu" —
RAS .
vII.
R toaw e
—
Cas . SONNNANN 774
w
« tewo sr > | e tawl (20—
trwp (40) 1 towe (201
- Vi twar ) |" twe (301 I twae 8)
WE j N
vo® tan (as)
|
trao (23y I tawp (a7)
. task (8 trau (9 tawn (38)
vIN
Achr COLUMN p 4
L3
b L——H-tcm (3
tcan (15—
Ve Von€ trac 112y tos (38 tou (39
H OH o7
Vo eyee T 3l ST
1 Vou t
tezon™ A 'r' towo (40
tuz 00y
toac ey (> ton 2s) '
— Viu e e————
OF . ¢
vII.
NOTES:
a..b. V, (min) and V, (max) are reference levels for measuring timing of input signals.
c.,d. Vgy (min) and Vg, (max) are reference levels for measuring timing of Doy
. 1,z referenced to the later of RAS, CAS, and OE low transition.
f. t,zand 1o, are referenced to the earlier of the CAS or OE high transition.
g. Transition is measured + 500 mV from steady state voltage with specified three state load (5 pF and a 380 Ohm Thevenin equivalent).

t,
RWC (42)

thaw (43)

tap (3)

34



v VITELIC V51C259HL FAMILY
HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x4 BIT
CMOS DYNAMIC RAM

Waveforms of RAS-Only Refresh Cycle

1
RC (2)

v tras (1) tap (3
ras " >

vll.
. Va"
CAS .

Vi

twarp (s)-I-—
V'

WE =

Ag-A Vin

o v
vas

o v'“,, SIS K
"
ves

OE v"'b XXX KA R XX XX XK IO XTHKK
n

NOTE:

a., b. V,, (min) and V, (max) are reference levels for measuring timing of input signals.
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‘v VITELIC

V51C259HL FAMILY

HIGH PERFORMANCE LOW POWER

STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

Waveforms of Static Column Mode Read Cycle

If tagy = tagu (Min), then data from the last address will be latched on Dy, ; by a RAS high transition, until either a CAS or OF high transition

releases the

data.
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Voo thas (1) [—tap (3)—>
— H —
RAS
Vi "
[E— le °
CAS . SONNNNNY 222407
A\ h
tran (21)
t
h
twre (s)—1<'> ko1 tach (0]
_ vi®
WE vi.® J tarr (19)
thao (231
. tasn (8) tran (9)
v
AcA; ROW COLUMN 0 COLUMN 1 COLUMN 2
\]
* teac o toan sy tean1s)
toaa (15)—>
v taac (12) toua 24 toma (24)
of
170 " Doyr O Doyy 1
vOI. 1 L '
tizan®® (= ton (28)
—toac1a) thz oo™
— V"
OE
%
NOTES:
a., b. V(min)and V, (max) are reference levels for measuring timing of input signals.
¢..d. Vg (min) and V,, (max) are reference levels for measuring timing of Dgyr
e. 1 is referenced to the later of RAS, CAS, and OE low transition.
{. 1,z and o, are referenced ta the earlier of the CAS or OE high transition.
g. Transition is measured + 500 mV from steady state voltage with specified three state load (5 pF and a 380 Ohm Thevenin equivalent).
h. Either tgcy, Or tga, Must be satisfied.
i



‘v VITELIC V51C259HL FAMILY
HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

Waveforms of Static Column Mode Write Cycle (CAS Controlled) ¢

- thas () 4 | [e—tar -
- " o) | F——\

le— twor (27) ¢ —>te—tawc (so)—>] F—'ulu (w) (zc)—-l
' )
—twee tan) twer 31

14
Vs M teas s tcas @) tcas )
cas " N 77
Vo

v 'wnne)-I*F <~1—lnwn(7) [e—————twcH (33—
"
-

twar o)

WE . TN 3
Vi tanw (s7)
taws (38 taws 3s) taws (3s)
, tase@ tran @) [*>t—tawn c3e) “"I'"A\Wi (ae) '—I-hvm (38
Ac-Ar " ROW COL 0 CoL 1 cof(
Vi
ton (39 tou (an) Hton (ae)

tos (38 tos (as) ] tos (38
vt
Vo v"', SO 000 D ? O 0. N ISEHKK
* "‘ - tuz oo *
\ "

OE LLLLLA

NOTES:
a.b. V,,(min) and V, (max) are ref levels for ing timing of input signals.
C. typg is reference to the later of the CAS or WE low transition.
tyyz is referenced to the eartier of the TAS of OE high transition or WE low transition.
. Transition is measured + 500 mV from steady state voltage with specified three state load (5 pF and a 380 Ohm Thevenin equivalent).
twep is Measured from the earlier of CAS or WE high transitian to the later of CAS or WE low transition.
. WE is low prior to or simultaneously with a CAS low transition. TAS is high priof to a RAS low transition.

0 .00
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‘v VITELIC V51C259HL FAMILY

HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

Waveforms of Static Column Mode Write Cycle (WE Controlied) 9

Vo* tras () 55 Ftna 31—
— H —
RAS e ) .
VFL.’
. tswi (se)
—  Vm
cas -, SONANNNNN s 7777
* <~——tswc s —— twepsn t———tawe (20}
twea (34) t, ' le———t ——]
: e - twep a1y —tewe 20
s twrr (e)-I« e twor 21" —] L ot twp 309 twe (300 tw (30)
— " 4
WE b j k /.l / | twap (8)
Vi tarw (37) r
taws @5) taws 5 taws 33
tasn @ thau (o) o1 tawn G3e) “’"‘mu e tawn 38)
V' 45
Ao-A; ROW COL O COL 1 COLN
vIL °
tou (39) ton e —ton @e)
Vi tos (38 {
H - v v w e w
o, OO 0w N IO XXX XHX
nw
— Vi e
OE »
vIL
NOTES:
a.,b. V,,(min) and V, (max) are reference levels for measuring timing of input signais.
¢. tpr is reference to the later of the CAS or WE low transition.
d. t,is referenced to the eartier of the RAS or CAS or OE high transition.
e. Transition is measured + 500 mV from steady state voltage with specified three state load (5 pF and a 380 Ohm Thevenin equivalent).
f. tycp is measured from the earlier of CAS or WE high transition to the later of CAS or WE low transition.
g. CAS is low prior to a WE low transition.
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‘v VITELIC V51C259HL FAMILY
HIGH PERFORMANCE LOW POWER
STATIC COLUMN 64K x 4 BIT
CMOS DYNAMIC RAM

Waveforms of Static Column Mode Read/Write/Read. . .Cycle (CAS Controlled) "

Vo tras (1) 55 tap (3)
AAs " P — o

v
teas s
le—tcas (51— tcas s
Vit , fe—twce (31) I twee a1}
—_— (U] ppe— § |
Cas »  SSYNSSNh v N 2
Vi t,
RACH (20) le—towL (20)—>
tacs un—f‘
twee (‘”‘i"’ wCs {32) —twes (33)
WE Vi A he—twe (30} 7, 3 45 i
WE v,.° tanr (19} {
———l—fnlA (23)
tase (o) tran (9) taws (as)— t-toua (24)
v|" * i
Ag-A ROW COLUMN O COLUMN 1 COLUMN2 B
RT b TrT S
* teaca toma (24) L—H—q— twea ts1)
te—tcaa (15— P
tean (15— A (52) I ton (26
08 (38) 2’
Viu® Vou® taac (12 i OH (39)
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a., b. V,, (min) and V, (max) are reference levels for measuring timing of input signals.
c.,d. Vg (min)and Vi, (max) are reference levels for measuring timing of Dgyn
e. t, s referenced to the later RAS, CAS and OF are low transition.
f. tyz and t,, are referenced to the earlier of CAS or OE high transition.
g- Transition is measured + 500 mV from steady state voltage with specified three state load (5 pF and a 380 Ohm Thevenin equivaient).
h. WE is low prior to or simuhaneously with a CAS low transition.
i. The cycle can be terminated by either a read or a write operation followed by a RAS high transition. See pages 36 or 37 for timings.
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Waveforms of Static Column Mode Read/Write/Read. . .Cycle (WE Controlled)h
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1,2 is referenced to the later of RAS TAS, and OE high transition.
t,yz and to,, are referenced to the earlier of CAS or OE high transition if RAS and CAS and OE are low.

CAS is low prior to a WE low transition.

V\ (min) and V, (max) are reference levels for measuring timing of input signats.
Vo (min) and Vg, (max) are reference levels for measuring timing of Dgr

0.
f.
g. Transition is measured + 500 mV from steady state voltage with specified three state load (5 pF and a 380 Ohm Thevenin equivalent).
h.
i

The cycle can be terminated by either a read or a write operation followed by a RAS high transition. See pages 36 or 38 for timings.
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Functional Description Write Cycle

The V51C259HL is a CMOS dynamic RAM opti-
mized for the high data bandwidth and low power
applications. The functionality is similar to a traditional
dynamic RAM. The V51C259HL. reads and writes 4
bits of data at a time by multiplexing a 16 bit address
into an 8 bit row and an 8 bit column address. The
row address is latched in by the Row Address Strobe
(RAS). The column address, however, is only latched
during a write cycle by the later of either Column
Address Strobe (CAS) or Write Enable (WE). During
the read cycle, the column address is not latched
and continuously flows through the internal input
latches. Access time is primarily dependent on a valid
column address. CAS acts as chip select signal and
may remain low during the entire memory operation.

Memory Cycle

The memory cycle is initiated by bringing RAS tow.
Any memory cycle once initiated must not be ended
or aborted prior to fulfilling the minimum tgag timing
specification. This ensures proper device operation
and data integrity. Additionally, a new cycle cannot be
initiated until the minimum precharge time, tgp, has
elapsed.

Read Cycle

A read cycle is performed by maintaining the Write
Enable (WE) signal high during the RAS operation.
The column address must be held for a minimum
time specified by targ. CAS may either be held low or
be pulsed similar to the traditional CAS operation.
Data out is controlled by the Output Enable (OE) and
CAS which is discussed in the Data Out Operation.

For applications where CAS is held low, the data
out becomes valid when trac, tcaa. and toac are all
satisfied.

For applications where CAS is pulsed similar to the
traditional CAS operation, the additional timing speci-
fications noted by the asterisks in the A.C. Character-
istics are applicable. Data out becomes valid only
when trac, tocaa. toac, and toac are all satisfied.
Consequently, the access time is dependent upon
the timing relationship among tgac. tcaa. toac. and
tcac. For example, the access time is limited by tcaa
when trac, toac, and toac are all satisfied.
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A write cycle is performed by taking WE low during
a RAS operation. To simplify the system design, the
column address is latched in by the later of WE or
CAS. As in the read cycle, CAS may either be held
low or be pulsed similar to the traditional CAS opera-
tion. For applications where CAS is held low, the input
data must be valid at or before the falling edge of
WE. For applications where CAS is pulsed similar to
the traditional CAS operation, the additional timing
specifications noted by the asterisks in the A.C.
Characteristics are applicable. 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 depending
upon the later of WE or CAS low transition. In a CAS
controlled write cycle, (the leading edge of WE oc-
curs prior to or coincident with the CAS low transition)
the input/output (I/O) pin will be in the high impe-
dance state at the beginning of the write function.
Terminating the write action with CAS will maintain the
1/O in the high impedance state; terminating with WE
allows the output to go active, and the OE must be
brought high to allow for inputs on the I/O.

Refresh Cycle

To retain data, a refresh operation is performed by
clocking each of the 256 row addresses (Ag through
A7) with RAS at least every 4 milliseconds. Any read,
write, read-modify write, or RAS-Only cycle will per-
form refresh.

Extended Refresh Cycle

The V51C259HL extends the refresh cycle period
to 32 milliseconds for RAS-Only refresh cycles. This
feature reduces the total current consumption to a
maximum of 230 pA, and typically 90 pA, for data
retention. The low standby current can significantly
extended battery life in battery back-up applications.
Current consumption is calculated from the following
equation:

{trc) (lactive) + (tri = tre) (Istandby))
tRi

where tgc = refresh cycle time, and tg, = refresh

interval time or trer/256
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Static Column Mode Operation

Static column mode operation permits all 256
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 mode operation. The row address is
internally retained by maintaining RAS active. Follow-

ing the entry cycle into static column mode operation,

the data are accessed simply by changing the
column address. Because the column address buffer
acts as a transparent or flow-through latch, access
begins from a valid column address. Thus, the
V51C259HL operates like a static RAM for multiple
accesses within the same row. CAS acts as an output
enable.

Data Out Operation
The V51C259HL Input/Output (I/O) is controlled by

OE, CAS, WE and RAS. A RAS low transition enables
data to transfer into and from a selected row address.
A RAS high transition disables data transfer and will
latch the output data if the output is enabled. After a
memory cycle is initiated by a RAS low transition, a
CAS low transition or a CAS low level enables the
internal 1/O data path. A CAS high transition or a CAS
high level disables the I/O data path and disables the
output driver if the driver was enabled. A CAS low
transition while RAS is high has no effect on the I/O
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data path, nor on the output driver. An OE low transi-
tion or an OE low level enables the output driver
when the I/O data path is enabled. An OE high level
disables the output driver, but does not disable the
data latch when it has been enabled. A WE low level
disables the output driver when a CAS low level
occurs. If the WE low transition occurs after the CAS
low transition such that the output driver is enabled
prior to the WE low transition, it is necessary to use
OE to disable the output driver prior to the WE low
transition to allow data in set-up time (tps). A WE high
transition passes control of the output drive to OE.

Power On

An initial pause of 100 us is required after the
application of the Vpp supply, followed by a minimum
of eight initialization cycles (any combination of cycles
containing a RAS clock such as RAS-Only refresh).
Eight initialization cycles are required after extended
periods of bias without clocks (greater than 32 ms).

The Vpp current (Ipp) requirement of the
V51C259HL during power on is dependent upon the
input levels of RAS and CAS. If RAS = Vgg during
power on, the device will go into an active cycle and
lpp will exhibit iarge current transients. It is recom-
mended that RAS and CAS track with Vpp or be held
at a valid V|4 during power on.



