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‘v VITELIC V51C64 FAMILY
HIGH PERFORMANCE LOW POWER
65,536 x 1 BIT
CMOS DYNAMIC RAM
V51C64-10 | V51C64L-10 | V51C64-12 | V51C64L-12 | V51C64-15 | V51C64L-15

Maximum Access Time (ns) 100 100 120 120 150 150
Minimum Cycle Time {ns) 160 160 190 190 245 245
Maximum Column Address Access Time (ns) 35 35 45 45 55 55

Features

| ow power dissipation for the V51C64-12
« Operating current—35 mA (max.)
« Standby current, TTL—1.5mA (max.)

= Extended refresh and CMOS standby current for
the V51C64L
* Refresh period, Standby Mode—64 ms (max.)
+ Standby current, CMOS—50 pA (max.)

m Average soft error rate less than 10 FiTs (0.001%/
1000 hours)

= Ripplemode operation for a sustained data rate up
to 15.3 MHz

® | ow input/output capacitance

= High reliability plastic 16-pin DIP

= VICMOS lll Technology

The Vitelic V51C64 is a high speed 65,536 bit
CMOS Dynamic Random Access Memory. Fabri-
cated with Vitelic's VICMOS Il technology, the
V51C64 offers features not provided by an NMOS
technology: Ripplemode, fast usable speed, low
power, and an average soft error rate of less than
10 Failures In Time (FITs). The V51C64 is ideally

suited for applications such as graphic display
terminals, battery operated systems, and any appli-
cation where high performance is required.

Featuring Ripplemode Operation

Ripplemode operation allows access of up to 256
bits at a 50 ns/bit rate with random or sequential
addresses within a single row. Thus, a continuous
data rate of over 15 million bits per second can be
achieved. The V51C64 offers high performance with
relaxed system timing requirements for fast usable
speed. In addition, the fast RAS and CAS access
times are compatible with high performance micro-
processors without using WAIT state operation.

The V51C64L offers a standby current of 8 gA
when RAS = Vpp -0.5V. During a RAS-only refresh
cycle, the V51C64L extends the refresh period to 64
ms to reduce power consumption to typicaily 116
#W for data retention. The V51C64 comes in a 16-
pin plastic dual-in-line package. All inputs, outputs
and control signals are TTL compatible. The input
and output capacitances are significantly lowered to
reduce system drive requirements.
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PIN CONFIGURATION
(Top View) LOGIC SYMBOL
A
NeImmf] 16 JVss A o no ]
Din[]2 15 _JCAS A -
WEL]s & 14[Jpour _la
A2l
RAS ¢ 9 183{ JAs _las ow |
A5 0 12[JAs Ja o=
> 4
A6 1A as Ace)
A7 10[ Jas das pour — nso)
voo[]8 o[ Jas — A roa]
-G RAS j—
-C| CAS
-0 WE
PIN NAMES e,
Aoz Address Inputs s
TAS Column Address Strobe WE
o Data In DP-16
Dout Data Out
WE Write Enable
RAS Row Address Strobe
Vpo Power +5V
Vss Ground
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‘V VITELIC

V51C64 FAMILY

HIGH PERFORMANCE LOW POWER
65,536X1 BIT

CMOS DYNAMIC RAM

Absolute Maximum Ratings *

Ambient Temperature Under Bias
Plastic —55°C to + 125°C

Storage Temperature

-10°to +80°C

Voltage on Any Pin except Vpp

Relative to Vgg

Voltage on Vpp Relative to Vgs

—2.0Vto 7.5V
-1.0Vto 7.5V

Data Out Current
Power Dissipation

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

50 mA
1.0W

Symbol Pa te Spaed V51654 Limits VS1CBAL Limits Unit Test Conditions Notes
m m ! n
ymao rametar pe Min. | Typ2 | Max. | Min. | Typ2 [ Max.
Input Load Current
Ml | cany input 1 1 | sA |Viy = VsstoVpp
ol Output Leakage Current 10 10 RAS at Vy, CAS at V),
Lol | for High Impedance State A Dout = Vss to Vpp
Vo § c -10 27 37 27 37
loos o‘,’)%rai'aﬁ';" urrent, 12 23 | 35 23 | 35 | mA |trc = tac(min) 34
-15 20 30 20 30
Vpp Supply Current, TTL CAS and RAS at V.,
lobz | Standby 04| 15 0.4 | 08 [ mMA |y other inputs = -0.5V
Vo § y G -10 24 37 24 37
upply Current, "
Iobs RLADS-OnIy Cycle -12 20 | 35 20 | 35 | mA |tgc = tpe(min) 4
-15 18 30 18 30
Vo § ¢ ~-10 18 37 18 37
t
lops Rli)prIel:r’:gt'iye urrent -12 17 35 17 35 mA | tpc = tpc(min) 3,4
-156 16 30 16 30
| Vpp Supply Current, 1 3 1 2 A CASand V) ,RASatV,, 3
oDs | Standby Output Enabled MA | all other inputs = —0.5V
RAS = Vpp -0.5V,
Vpp Supply Ci t, RAS oD s
oo | CRROS Standby 2 0.008| 005 | ma |CASatv,
all other inputs = -0.5V
Input Low Voltage
Vi | @iinputsy Y -1.0 08 | -10 08 | v 5
Input High Voltage
Vin (a}?inputgs) 9 24 Vops1| 2.4 Vop +1
VoL | Output Low Voltage 0.4 0.4 A loo = 42mA []
Vou | Output High Voltage 2.4 2.4 \% lon = -5 MA ]
NOTES:

pON

. All voltages referenced to Vgg.
Typical values are at T, = 25°C and nominal supply voltages.
Ipp is dependent on output loading when the device output is selected. Specified Ip, (max} is measured with the output open.
Ipp is dependent upon the number of address transitions while CASisat V,u- Specified |y, (max) is measured within a maximum of two transitions per

address input per random cycle, one transition per access cycle for Ripplemode.

oo

.

This Materi al

istics. A.C. p

Specified V,_(min) is steady state operation. During transitions, the inputs may overshoot to —2.0V for periods not to exceed 20 ns.
Test conditions appty only for D.C. Ct

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

Operations at or above the absolute maximum ratings may effect device refiability.
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‘v VITELIC V51C64 FAMILY
HIGH PERFORMANCE LOW POWER
65,536X1 BIT

CMOS DYNAMIC RAM
Capacitance’ NOTE:
TA . 25°C, VDD =5V=+1 O%, VSS — OV. unless 1. Capacitance measured with Boonton Meter or effective capacitance

N calculated from the equation:
otherwise noted.

1AL
C=-—=
Symbol Parameter Typ. Max. Unit av
with AV equal to 3 volts and power supplies at nominal levels
Cing Address, Data In —_ 4 pF
Cing RAS, CAS, WE - 5 pF
Cour Data Out e 5 pF

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

Read, Write, Read-Modify-Write and Refresh Cycles

JEDEC Standard V51C64(L)-10 V51C64(L)-12 V51C64(L)-15

Symbal | Symbol Parameter Min. | Max | Min. | Mac | Min. | Max | Ut [ Motes
tReL1Dov trac Access Time From RAS 100 120 150 | ns 45
tceL1pov teac Access Time From CAS 20 25 30 ns 56,7
tcavoov tcaa Access Time From Column Addresses 35 45 55 ns
ton tRer Time Between Refresh 4 4 4 ms 8
taererent | trp RAS Precharge Time 50 60 85 ns
teeHecent | lopn CAS Precharge Time 10 10 20 ns
tcenzrem | tcrp CAS to RAS Precharge Time -20 -20 -20 ns
treLiceLt taco RAS to CAS Delay Time 25 80 30 95 35 120 | ns 9
treLicEL2 tesH CAS Hold Time 100 120 150 ns
tRAVREH1 tasr Row Address Set-up Time o} 0 0 ns
tREL1RAV tRan Row Address Hold Time 15 20 25 ns
tCAVCEH1 tasc Column Address Set-up Time 0 0 0 ns
tceLicay tean Column Address Hold Time 15 20 25 ns
tr tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 10
{ceHzDOZ torr Output Buffer Turn Off Delay 0 20 0 25 0 25 ns

NOTES:

1. All Voltages referenced to Vgg.
2. An initial pause of 100 microseconds is required after power up followed by a mini 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
4 ms for the V51C64, and greater than 64 ms for the V51C&4L).

A.C. Characteristics assume t; = 5ns.

Assumes that tacp < taep (Max). If tacp > taep (Max) then tg,e will ir by the that tacp ds tgep (Max).

Load = 2 TTL joads and 100 pF.

Assumes tgcp = trgp (Max).

I lase < [toaa (Max) - t7], then access time is defined by t.a, rather than by toac.

The V51C64L extends the refresh period to 64 ms during RAS-only refresh cycles.

taep (Max) is specified for reference only.

t; is measured between V,,, (min) and V (max).

SooNousw

3
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"v' VITELIC V51C64 FAMILY
HIGH PERFORMANCE LOW POWER
65,536X1 BIT
CMOS DYNAMIC RAM

A.C. Characteristics (cont’d.)
Read and Refresh Cycles

JEDEC Standard Parameter V?ICWI.}-W V§1(:64(L)-12 v§1cu(|.)-15 Unit | Nofes
Symbal Symbol Min. | Max. Min. | Max. | Min. [ Max.
trenireHt | Re Random Read Cycle Time 160 190 245 ns
tpecirere | tras RAS Pulse Width 100 | 75000 | 120 | 75000 | 150 | 75000 [ ns
teeLicelz | teas | CAS Pulse Width (Read Cycle) 20 |75000| 25 |75000| 30 |75000
teeLrerz | trsimy | BAS Hold Time (Read Cycle) 20 25 30 ns
twen2ceHt | tRes Read Command Set-up Time 0 0 0 ns
tcenewent | tRoH Read Command Hold Time referenced to CAS 0 0 e ns 1
tRenzweHt | 'RRH Read Command Hold Time referenced to FAS | 20 20 20 ns 11
tcavREL2 tear Column Address to RAS Set-up Time 35 45 55 ns

Write Cycle

JEDEC Standard Parameter V.51064(L)-1(l V§1CB4(L)-12 V51C64(L)-15 unit | Notes
Symbol Symbol Min. | Max. | Min. | Max. [ Min. | Max.
treniReqt | tre Random Write Cycle Time 160 190 245 ns
tRELIREL2 tras RAS Pulse Width 100 | 75000 | 120 | 75000 | 150 | 75000 | ns
torLrceLow | tcasy | CAS Puise Width (Write Cycle) 30 |7s000| 35 |75000| 40 | 75000} ns
teeLireLzw) | thsHw RAS Hold Time (Write Cycle) 30 35 40 ns
tweLicent | twes Write Command Set-up Time 1} 0 0 ns 12
tceLiweLe | tweH Write Command Hold Time 20 25 30 ns
tweLiweHz | twe Write Command Pulse Width 20 25 30 ns
tweLiRsLe | tRWL Write Command to RAS Lead Time 30 35 40 ns
tweLicee | towt Write Command to CAS Lead Time 30 35 40 ns
tovceHt tos Data-In Set-Up Time 0 4] 0 ns
tceL1DIV ton Data-In Hold Time 20 25 30 ns
NOTES:

11, Either tacy, OF tggy Must be satisfied.

12, town twes: tawps @Nd typ are specified as reference points only. if tycs = twcs (Min) the cycle is an early write cycle and the data out pin will remain
high impedance throughout the entire cycle. If towp = tcwp (min) and tawp = tawo (MiN) and tyyp = tawp (Min) the cycle is a read-modify-write cycle
and the data out will contain the data read from the selected address. If none of the above conditions are satisfied, the condition of the data outis
indeterminate.
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‘v VITELIC

V51C64 FAMILY

HIGH PERFORMANCE LOW POWER

65,536X1 BIT
CMOS DYNAMIC RAM
A.C. Characteristics (cont’d.)
Read/Modify/Write Cycle
V51C64(L)-10 VS1C64(L)-12 V51C84(L)-15
2 | b | | | ||
tReH1REHT (RMW) trwe Read-Modify-Write Cycle Time 195 230 280 ns
tReL1REL2 (RMW) teaw | RMW Cycle RAS Pulse Width 135 | 75000 ( 160 | 75000 | 185 | 75000 | ns
teeL1ceLs RMW tcaw | RMW Cycle CAS Pulse Width 50 |75000| 60 |75000| 70 | 75000 ns
tRELIWEH? tawo | RAS to WE Delay 100 120 150 ns | 12
teELIWEHT tewo | CAS to WE Delay 20 25 30 ns | 12
tcawen1 tawo Column Address to WE Delay 35 45 55 ns | 12
Ripplemode Cycle 13
V51C84(L)-10 V51 -12 V51C84(L)-15
SJVE:E“cl ss'ya'l:'d;“r'd Parameter Min. (Ll:ax. Min. “(LI:u. llln.cw I:.u Unit | Notes
tcenzoov tcap Access Time From Column Precharge 45 55 65 ns
teenicent P tpe Ripplemode Read or Write Cycle Time 50 60 70 ns
teenzcent ® tcp Ripplemode CAS Precharge Time 10 15 20 ns
treL1reLe P taem | Ripplemode RAS Pulse Width 75000 75000 75000 | ns
tcenicent (RRMW) trem Ripplemode Read-Modify-Write Cycle Time 85 100 115 ns
NOTES:

12. tywes: trwo towo and tayp are specified as reference points only. If Lycg = tycg (min) the cycle is an early write cycle and the data out pin will remain
high impedance throughout the entire cycle. if tcyp = towp (Min) and tgyp = tawo (min) and tyyp = tayp (Min} the cycle is a read-modify-write cycle
and the data out will contain the data read from the selected address. If none of the above conditions are satisfied, the condition of the data out is

indeterminate.

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

This Materi al
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“F’ VITELIC V51C64 FAMILY
HIGH PERFORMANCE LOW POWER
65,536X1 BIT
CMOS DYNAMIC RAM

Waveforms
Read Cycle
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Notes:

1.2. Vinmin @nd V) max are reference tevels for measuring timing of
input signals.

3.4. Vormn and Vo max are reference levels for measuring timing

of Doyt

toer is measured to loyr=li ol

tos and toy are referenced to CAS or WE, whichever occurs last.

tcrp requirement is only applicable for RAS/CAS CAS cycles preceded

by a CAS-only cycle (i.e.. for systems where TAS has not been

decoded with RAS)

Either tacy OF tran Must be satisfied.
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" VITELIC

Waveforms (con’t)
Read-Modify-Write Cycle
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RAS-Only Refresh Cycle
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Notes:
1,2. Vi min @and Vi max are reference levels for measuring timing of
input signals.
3.4. Vor miv @and VoL max ate reference levels for measuring timing
of Dour.
5. toer is measured o loyr=<li ol.
6. tos and tp are referenced to CAS or WE, whichever occurs last.
7. tcap requirement is only applicable for RAS/CAS cycles preceded
by a CAS-only cycle (i.e., for systems where TAS has not been
decoded with RAS).
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V51C64 FAMILY

HIGH PERFORMANCE LOW POWER
65,536X1 BIT

CMOS DYNAMIC RAM

" VITELIC

Waveforms (con’t)
Ripplemode Read Cycle | , £ —tor.
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Ripplemode Write Cycle
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Notes
1.2. Viu min and V_ max are reference levels for measuring timing of input
signals.
3.4. Vou min aNd Vo max are reference tevels for measuring timing of
Dour-

5. toer is measured to loyr < Il ol.

1ps and o are referenced to CAS or WE, whichever occurs last.
tcre requirement is only applicable for RAS/CAS cycles preceded
by a CTAS-only cycle (i.e., for systems where CAS has not been
decoded with RAS).

Either tacn OF tary Must be satisfied.

Access time is tcap OF lcas dependent, see Ripplemode discussion
on pages 10 and 11.

~ O
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“w' VITELIC V51C64 FAMILY
HIGH PERFORMANCE LOW POWER
65,536X1 BIT
CMOS DYNAMIC RAM

} Waveforms (con’t)
Ripplemode Read-Modify-Write Cycle
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NOTES:
1,2, Vi 8Nd V) yax @16 levels for ing timing of input signals.
3,4. Vg mn and Vo uax are reference levels for measuring timing of Doy
~ 5. topr is measured to lo,r < il
6. 1pg and t,, are referenced to TAS or WE, whichever occurs last.
7. tepp requi is only applicable for RAS/CAS cycles preceded by a CAS-only cycle (i.e., for systems whare TAS has not been decoded
with RAS).
8. Access time is top OF i, depend see Ripp de di ion on pages 10 and 11.
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" VITELIC V51C64 FAMILY
HIGH PERFORMANCE LOW POWER
65,536X1 BIT
CMOS DYNAMIC RAM

Device Description

The Vitelic V51C84 is produced with VICMOS Il
technology, combining the scaling techniques of
production proven NMOS with CMOS. VICMOS il
technology together with new circuit design concepts
results in fast data access, low power, fast usable
speed and a soft error rate average of less than
10 FITs.

RAS/CAS Timing

RAS and CAS have minimum pulse widths as
defined by trag and tcag respectively. These mini-
mum pulse widths must be maintained for proper
device operation and data integrity. A cycle, ance
begun by bringing RAS and/or CAS low, must not be
ended or aborted prior to fulfiling the minimum clock
signal pulse width(s). A new cycle cannot begin until
the minimum precharge time, tgp, has been met.

Read Cycle

A Read cycle is performed by maintaining Write
Enable (WE) high during a RAS/CAS operation. The
output pin of a selected device will remain in a high
impedance state until valid data appears at the output
at access time.

Write Cycle

A Write cycle is performed by taking WE low during
a RAS/CAS operation. Data Input (D) must be valid
relative to the falling edge of WE or CAS, whichever
transition occurs last.

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. CAS may
remain high (inactive) for this sequence. Any cycle,
Read, Write, Read-Modify-Write, or BAS-only, will
refresh the memory.

Extended Refresh Cycle

The V51C64L extends the refresh cycle period to
64 milliseconds for RAS-only refresh cycles. This
feature reduces total power consumption to a maxi-
mum of 630 W, and typically 235 uW for data reten-
tion, (RAS = Vpp -0.5V, RAS-only refresh cycle for
the V51C64L-12). The low standby power can signifi-
cantly extended battery life in battery back-up appli-
cations. Power consumption is calculated from the
following equation:

(trc) (lactive) + (tri—trc) (Istandby)
tri

P =Vpp iavc =Vop

where tgc = refresh cycle time,
and tg) = refresh interval time or trer/256

Ripplemode

Rippiemode operation permits all 256 columns
within the selected row of the selected device to be
accessed at a high data rate. Maintaining RAS low
while successive CAS cycles are performed retains
the row address internally, eliminating the need to
reapply it. The column address buffer acts as a
transparent latch while CAS is high. Access begins
from valid column addresses rather than from CAS,
eliminating tasc and ty from the critical timing path.
CAS latches the addresses into the column address
buffer and serves as an output enable.

During this operation, Read, Write, or Read-Modify-
Write cycles are possible at random or sequential
addresses within the row. Following the entry cycle
into Ripplemode operation, access time is tcaa or
tcap dependent. If the column addresses are valid
prior to or coincident with the rising edge of CAS,
then the access time is determined by the rising edge
of CAS specified by tcap (see Figure 1.) If the column
addresses are valid after the rising edge of CAS, then
the access time is determined by the valid column
addresses specified by tcaa. For both cases, the
falling edge of CAS latches the addresses and en-
ables the output.

Figure 1. Ripplemode Access Time Determination
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v VITELIC V51C64 FAMILY

65,536X1 BIT

HIGH PERFORMANCE LOW POWER

CMOS DYNAMIC RAM

Ripplemode operation provides a sustained data
rate beyond 15 MHz for applications that require high
data bandwidth, such a bit mapped graphics. The
following formula can be used to calculate the
data rate:

256

Data Rate =
tre +255tpc

Hidden Refresh

A standard feature of the V51C64 is that refresh
cycles may be performed while maintaining valid data

Figure 2. Hidden Refresh Cycle
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Vitelic V51C64 Data Output Operation
for Various Types of Cycles

Type of Cycle Doyr State

Read Cycle Data from Addressed
Memory Cell

Early Write Cycle Hi-Z

RAS-Only Refresh Cycle Hi-Z

CAS-Only Cycle Hi-Z

Read-Modify-Write Cycle Data from Addressed
Memory Cell

Delayed Write Cycle Indeterminate

This Materi al

Copyri ght ed

at the output pin. This is referred to as Hidden Re-
fresh. Hidden Refresh is performed by holding CAS
at Vy and taking RAS high and, after a specified
precharge period (tgp), executing a “RAS-Only”
refresh cycle, but with CAS held low (see Figure 2).
This feature allows a refresh cycle to be “hidden”
among data cycles without affecting the data avail-
ability. The part will be internally refreshed at the row
addressed at the time of the second RAS.

Data Output Operation

The V51C64 Data Output (DoyT), which has three-
state capability, is controlled by CAS. During CAS
high state (CAS at Vj), the output is in the high
impedance state. The following table summarizes the
Douyr state for various types of cycles.

Power On

An initial pause of 100 gs is required after the
application of the Vpp supply, followed by a minimum
of eight initialization cycles (any combination of cycles
containing a BAS clock such as RAS-only refresh).
Eight initialization cycles are required after extended
periods of bias without clocks (greater than 4 ms for
the V51C64, and greater than 64 ms for the
V51C64L). The Vpp current (Ipp) requirement of the
V51C64L during power on is, however, dependent
upon the input levels of RAS and CAS.

If RAS = Vgg during power on, the device will go
into an active cycle and Ipp will show current tran-
sients similar to thase shown for the RAS/CAS tim-
ings. It is required that RAS and CAS track with Vpp
or be held at a valid V4 during power on.

11

By Its Respective Manufacturer



