ntel’ Silicon Gate MOS 2105 =

'Application Information

PLANAR REFRESH

The planar refresh feature of the 2105 allows all 1024 memory cells to be refreshed at one time. A positive
transition of the refresh signa! with Cenabie (CE) low initiates an internally generated refresh puise. (If the posi- -
tive refresh transition occurs during CE high, the refresh pulse will be generated at the falling edge of Cenable.}
The duration of the refresh pulse is established by the time trH.

The timing of the 2105 allows the refresh pulse to be contained within a normal cycle (read, write or read-
modify-write) without an increase of cycle length. When the memory is inactive (not executing cycles), data
may be retained by meeting the refresh requirements {i.e., at least one refresh pulse every 10us).

During each refresh pulse, a typical current surge in the order of 100mA and 20ns duration is drawn from the
Vpp supply. Thus refresh power is typicaily given by:

Q2us 24 W
Tger  REF

At tpep = 10us, FRep  is approximately 2.4mW

Because of the presence of Ipp current spikes during refreshing and at ieading and falling edges of CE, adequate
bypassing of power supplies is necessary.

STANDBY POWER MODE

The 2105 is a dynamic RAM and goes into a power down or standby power mode when it is not being accessed.
That is, when Cenable is at V), voltage and all address inputs are at V;_ voltage, the only currents flowing
through the device are Ippg and lggg . Power consumed during periodic (every 10us} planar refresh is also part
of standby power and is included in the Ipps @nd Iggs -

RETURN TO ZERO ADDRESS MODE

In normal operation all address lines must.be returned to their low levels (Vi ¥ prior to the start of each mem-
ory cycle to ensure proper pre-conditioning internal to the device. To conserve additional power, addresses
should be held at low levels in non-accessed devices, or in parts in which data is being retained.

EFFECTIVE CAPACITANCE

The Cenable effective input capacitaﬁce was determined by measuring the amount of charge (Q) required to
charge the Cenable input from ground (VL) to Vigc .

Cets = v

Vinc—ML

The test circuit shown measures Q by reading the average charging current Alay when Cenable input is driven
at a frequency f. PR

Alpy

Cets = T0o o - whe‘ré. Al ay is the difference in the meter reading with the CE input dis-
fMpe—9L !

connected and then connected.

Voo ' An alternative way to measure effective capacitance is

: to observe the current spike with a current probe that

DC CURRENT ce results from the voltage ramp at Cenable input By

taking the area under the current spike waveform as a

measure of the total charge transfer {including any non-

capacitive current spikes}, the effective capacitance can
be calculated.

CENABLE
INPUT

MEMORY SYSTEM INTERFACE

Tosimplify interfacing and minimize package count the 3210 {TTL compatible) and the 3211 (ECL compatible)
will be introduced in the fall. Each 3210 and 3217 contain four address drivers and one clock driver designed
specifically for the 2108, ‘
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Capacitance ' 1,= 25°C, Vi = 12V £ 5%, Vg = —5V * 5%, Vg = OV, unless otherwise specified.

Plastic Pkg. . s
Symbol Parameter Typ.  Max. Unit Conditions _
Cin Input Capacitance (Address, Dy, WE, Ref): 4 6 oF Vin = Vss f=1MHz, All
Cout Data Out Capacitance 4 8 pF Vin = Vss l:tn\tjsed Pins Are
- SS.
Ceoe Effective Cenable Capacitance 65 85 pF Note 2
NOTES:

1. This parameter is periodically sampled and is not 100% tested, They are measured at worst case operating conditions,
2, Refer to page 7 for information on how elfective capacitance was maeasured,

Typical Data Output Characteristics

The actual oscilloscope photo below shows the Cenable input and the resulting data outputs of two address lo-
cations during read of a typical device. One location with a one (high) stored and the other with a zero (low)
stored. The output would normally be strobed at tgp time. For a high output the condition of Vi  between
OV and —110mV must be met. For a low output the condition of Vg, 1 more negative than —120mV must
be met.
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Waveforms
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A.C. Characteristics 7,-0°C o 70°C, Vo = 12V £ 5%, Vg =~5V £ 5%  \ig = OV, unfess otherwise specified.””
READ, WRITE, and READ MODIFY WRITE CYCLE
Symbol Parameter _ Min. Max. Unit Conditions
tREF Time Between Planar Refresh Puises 1 ic us
taAS Address to Cenable Set Up Time 10 ns
tAH Address Hold Time . s 50 ns
tan Address Low Time 30 ns
tac Address to Cenable End 30 ns
teg Cenable Gn Time 90 500 ns
tee Cenable Off Time 90 ns
READ CYCLE
Symbol Parameter Min. Max. | Unit Condiiions
trey!® | Read Cycle 200 ns ty = 10ns
tws Write Enable to Cenable Set Up Time ] ns-
teo Cenabie Output Delay | 75 ns 2LOAD :_SGQF R % %CL
tacc!?) | Address to OQutput Access a5 ns } .-R‘;?e’:?o ;OLOTZ =
WRITE CYCLE
Symbol Parameter Min. Max. Unit Conditions
twcylsl Write Cycle 200 ns tr = 10ns
Y Write Enable Puise Width 70 ns
twe Write Enable to Cenable End 70 ns
tpgl?l | Data Set Up Time 70 ns
tou!3 | Data Hold Time 20 ns
READ MODIFY WRITE CYCLE
Symbo! Parameter : Min. | Max. | Unit Conditions
tchisl Read Modify Write Cycle _ 2656 ns tr = 10ns
LoEm Cenable On Time _ : 155 500 ns
PLANAR REFRESH TIMING
Symbol Parameter Min. | Max. | Unit Conditions
teal®! | Cenable to Refresh Start 50 ns
taM Refresh Hold Time : 50 ns
tgrp Refresh Pulse Width = ¢ 80 8500 ns
tre Refresh to Cenable Start S0 ns
trer Time Between Planar Refresh - 1 10 us
NOTES: 1. The Vgg supply aiso may be equal:to 5.2V 5%,
2. The parameter 1ng is referenced to the failing edge of Cenable () or Write Ensbie ({2)), whichever occurs first.
3. The parameter tn is referenced to the falfing edge of Cenable { (3)) or Write Enable { @) whichever accurs first.
4. The parameter tog is defined at Vo 1 0F- VGH 1, whichever oceurs last.
5. The parameter 1 p; only applies when Cenable is going high (towards Vppl. For unselected devices {Cenable iow} a refresh puise
width tgp is ail that is required.
6. The paremeter tpCy and twy are defined as &y + 1o + 17 + 100
7. The parameter tacc is defined as tag + T + tCO, where tT = 10ms.
8. The parameter tnyg is defined as oo + IWC + 317 + tge + modify time or ty + 1cEM + t7 + toe + modify time.
9. The oniy requirement for the sequence of applying voitage to the devics is that Vpyp and Vgg should never be 0.3V.more negative
than Vgg. -
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Typical D.C. Characteristics
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Absolute Maximum Ratings*

Temperature UnderBias .. .........0nvays e e e e et 0°C to 70°C
Storage TEMpPerature , . ... ....oeuevero U —85°C to +150°C
All input or Qutput Voitages with Respect to the most Negative Supply Voltage, Vas . .. ... ... oo ean +25V to -0,3V
Supply Voltages Vpp and Vgg With RespecttoVgg ... .o oot vn it +20V to —0.3V
PoOwer DISSIDATION . .. v v e it n s crsa e e caa e s s e e 1.0W
*COMMENT:

Stresses sbove those listed under "'Absalute Maximum Ratings”' may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of
this specification isnot implied. £xposure to absolute maximum rating conditions for extended periods may affect device reliability.

D.C. and Operating Characteristics

Ta= 0°C to 70°C, Vppy = +12V = 5%, Vgg = =BV = 5% %, Vi = 0V 1, unless otherwise specified.'”!

Limits . L .
Symbol Parameter Min. |Typ. 0] Max. Unit Test Conditions
b input Load Current ' 10 HA iy =0V to 6.5V
{Address, Dy, WE}
luc Input Load Current {CE, Ref} 10 LA Vin =0V to Vpp + 0.5V
fLo Qutput Leakage Current 1 HA Vo= 0V
ioD1 Vpp Current During _ 25 40 mA Vee = 13.1V, Vi =0V to 4V,
Cenable ON Ta = 258°C
pp2 Vpp Current During 13 20 mA Ve =0V, Viy = 4V, T = 25°C
Ceniable OFF, Address High - . :
Iops Average Standby Vpp Current 3.0 6.0 mA Ve =0V, Viny =0V, To = 25°C
During Cenable OFF ) o1 tper= 10us
|lge Vgg Current During . 55 | 105 |mA Vee = 13.1V, Vi = 0V to 4V,
Cenabie ON Doyt =0V, T4=28°C
|ies] Standby Vgg Current 25 | B0 ImA | V=0V, Vjy=0Vi04V,
During Cenable OFF : | Doyt = OV, tggr = 10us, T,=26°C
lpp Ay | Average Vpp Supply Current 23 3%  |mA toye™ 20008 tpee= 10us, Tp= 25°C
l lag AV! Average Vgg Supply Current : 44 8 mA tcvc=200ns, tres= 10us, TA=25°C
ViL Input Low Level Voltage Vgg —1 Vgg +1 v
{All Inputs}
ViH Input High Level Voltage - 4.0 6.5 Vo
{Address, Dy , WE) )
Vinc Input High Leve! Voltage (CE, Ref) | Vpp—1]. Vpp +0.5] V
Vi1 Output Low Voltage point 1 , —120 mV | R, =100Q3tt.g
Voui | Output High Voltage point 1 - -110 mV | Ry = 1000 atteg
Varz Output Low Voltage point 2 —180 mV R_= 10082 at toy + 2003
Voo Output High Voltage point 2 ~20 mV | R, =100Q at tco +20ns

NOTES: 1. Typical values are for TA=25°C and nominal supply voimges.
2. The only requirement for the sequence of applying voltage to the device is that Vipp and VSS should never be 0.3V more negative
than Vgg.
3. The Vgg supply also may be equal to ~5.2V +B%.
4. The current igg is Ipp ~IgB.
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1024 BIT HIGH SPEED DYNAMIC
MOS RANDOM ACCESS MEMORY

» High Speed N-Channel—

95 ns Maximum Access Time
= Cycle Time—200 ns Maximum

= Planar Refresh
= Standby Power—100 pW/Bit

= Fully Decoded—On Chip
Address Decode

= [ ow Level Address, Data,
Write Enable inputs

= Current Sinking Output

= OR-Tie Capability

= All Inputs Have Protection
Against Static Charge

= Standard 18-Pin Dual
In-Line Packages

The Intet 2105 is a very high speed 1024 word by one bit dynamic random access memory element using nor-
mally off N-Channel MOS devices integrated on a monolithic array.

The 2105 is designed for memory applications where very high speed, low cost, and low power dissipation are .

important design objectives, The planar refresh mode of operation simplifies system design and allows al! 1024
memory cells 1o be refreshed at once.

The intel 2105 is fabricated with N-Channe! silicon gate technology. This technology allows the design and
production of high performance, easy to use MOS circuits and provides a higher functional density on a mono-
lithic chip than either conventional MOS te(_:hnqlzogy or P-Channel silicon gate technology.

PIN CONFIGURATION

LOGIC SYMBOL

2105 2105
b4
Azl 18 [ I WRITE ENABLE e Ag
Azl 12 17T %o 12w —A ]
3 F) 16 [ I cenaBLE ] :: Pt
M ]s 1B 1A —a,
REFRESH )5 14 {1 DATA OUT —1 As
2 s N : :: Boyrjo—
as 17 1zl Joata N —d Ay
A e 111V {GND) —q Ay
Ay[ 1o 10| Vas (-5V} WE CEREF
RN
PEN NAMES
Din DATA INPUT cE CHIP ENABLE
AgAg  ADDRESS INPUTS " REF REFRESH INPUT
WE WRITE ENABLE Dout DATAQUTPUT
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