DESCRIPTION

The 4027 is fabricated with n-channel sili-
con gate technology for high performance
and high functional density, and uses a
single transistor dynamic storage cell and
dynamic circuitry to achieve high speed and
low power dissipation.

The unique design of the 4027 allows it to be
packaged in the industry standard 16-pin
dual inline package, which provides the
highest system bit densities and is compati-
ble with widely available automated han-
dling equipment.

The use of the 16-pin package is made
possible by multiplexing the 12 address bits
(required to address 1 of 4096 bits) into the
4027 on 6 address input pins. The two 6-bit
address words are latched into the device by
the 2TTL clocks, Row Address Strobe
(RAS), and Column Address Strobe (CAS).
Non-critical clock timing requirements al-
low use of the multiplexing technique while
maintaining high performance.

The single transistor dynamic storage cell
provides high speed along with low power
dissipation. The memory cell requires re-
freshing for data retention, and this is most
easily accomplished by performing a read
cycle at each of the 64 row addresses every
2ms, or by performing a RAS only cycle.
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FEATURES

4027-2/4027-3/4027-4-F N

PIN CONFIGURATION

Allinputs including clock TTL compatible
On chip latches for address, chip select
and data in
3-state TTL compatible output
Output data is latched and valid into next
cycle
Access time:

4027-2: 150ns

4027-3: 200ns

4027-4: 250ns
Read and write cycle time:

4027-2: 320ns

4027-3: 375ns

4027-4: 375ns
Low power:

Operating: 462mwW
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AC CHARACTERISTICS 3,11,12 T, = 0°C to +70°C, Vpp = 12V + 10%, Vog = 8V +10%,

vVBg = —5V +10%, Vgg = OV unless otherwise specified.

4027-2/4027-3/4027-4-F N

4027-2 4027-3 4027-4 )

SYMBOL PARAMETER TEST CONDITIONS Min Max Min Ma‘x Min Max UNIT

READ OR WRITE (EARLY) CYCLE
tREF Refresh 2 2 2| ms
tr12 Transition 3 35 3 50 3 50 | ns
tre!’? Random cycle 320 375 375 ns
tRAS RAS duration 150° 10000 | 200 10000 | 250 10000 | ns
tRp RAS precharge 100 120 120 ns
tRcp € Strobe delay 20 50 25 65 35 85| ns
tcas CAS duration 100 135 165 ns
tcRP CAS precharge 0 0 0 ns
tRSH RAS hold 100 135 165 ns
tASR Row address set up 0 0 0 ns
tRAH Row address hold 20 25 35 ns
tasc Column address set up -10 -10 -10 ns
tcsc Chip select address set up =10 =10 —-10 ns
tcAH Column address hold 45 55 75 ns
tcH Chip select hold 45 55 75 ns
tAR Address hold 95 120 160 ns
tCHR Chip select to RAS hold 95 120 160 ns
toFF Output turn off delay 0 40 0 50 [} 60 | ns
trac'415 | Row access 150 200 250 | ns
tcac'® 14 | Column access 100 135 165 | ns
tDOH Data out hold 10 10 10| us

READ CYCLE
tRCS Read set up 0 0 0 ns
tRCH Read hoid ns

WRITE (EARLY) CYCLE
twcs Write set up 0 [0} 0 ns
tweH Write hold 45 55 75 ns
twp Write duration 45 55 75 ns
tRwL Write to RAS lead 50 70 85 ns
towL Write to CAS lead 50 70 85 ns
tWCR Write to RAS hold 95 120 160 ns
tpg'8 Data set up 0 0 0 ns
tpH'® Data hotd 45 55 75 ns
tDHR Data to RAS hold 95 120 160 ns
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TIMING DIAGRAMS
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4027-2/4027-3/4027-4-F,IN

AC CHARACTERISTICS 3,11,12 T, = 0°Cto +70°C, Vpp = 12V = 10%, VGoe = 5V +10%,
Veg = —5V *10%, Vgg = OV unless otherwise specified.

4027-2 4027-3 4027-4
SYMBOL PARAMETER TEST CONDITIONS Min Max Min Max Min Max UNIT
RAS ONLY REFRESH CYCLE
tREF Refresh 2 2 2| ms
tr12 Transition 3 35 3 50 3 50 | ns
trc"’ Random cycle 320 375 375 ns
tRAS RAS duration 150 10000 200 10000 250 10000 ns
tRp RAS precharge 100 120 120 ns
tASR Row address set up 0 0 0 ns
tRAH Row address hold 20 25 35 ns
READ/WRITE OR READ/MODIFY /WRITE
tREF Refresh 2 2 2| ms
ty12 Transition 3 35 3 50 3 50 | ns
tawc'7 20 | Read/write cycle 330 420 480 ns
tamw 720 | Read/modify/write cycle 380 470 530 ns
tRRAS R/W RAS duration 215 10000 300 10000 380 10000 ns
tMRAS RMW RAS duration 265 10000 | 350 10000 | 430 10000 | ns
tRp RAS precharge 100 120 150 ns
trcp'® Strobe delay 20 50 25 65 35 85| ns
tRCAS R/W CAS duration 165 235 295 ns
tMCAS RMW CAS duration 215 285 345 ns
tcRP CAS precharge 0 0 0 ns
tRSH RAS hold 100 135 165 ns
tASR Row address set up o} 0 0 ns
tRAH Row address hold 20 25 35 ns
tasc Column address set up -10 —10 -10 ns
tcsc Chip select set up —-10 —10 —-10 ns
tCAH Column address hold 45 55 75 ns
tcH Chip select hold 45 55 75 ns
tAR Address hold 95 120 160 ns
tCHR Chip select to RAS hold 95 120 160 ns
tRCS Read set up 6] o] 0 ns
tRwp '° RAS to write delay 110 145 175 ns
tcwp'? CAS to write delay 60 80 90 ns
tRWL Write to RAS lead 50 70 85 ns
tcwL Write to CAS lead 50 70 85 ns
twp Write duration 45 55 75 ns
tMOD Modify 0 9735 0 9650 0 9570 | ns
tps Data set up 0 0 0 ns
toH Data hold 45 55 75 ns
toFF Output turn off delay o] 40 0 50 ¢ 60 | ns
tRaC'4'5 | Row access 150 200 250 ns
tcac!®'4 | Column access 100 135 165 ns
tDOH Data out hold 10 10 10| us
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4027-2/4027-3/4027-4-F I,N

TIMING DIAGRAMS (Cont'd)

“RAS ONLY” REFRESH CYCLE
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AC CHARACTERISTICS 3,11,12 T, = 0°C to +70°C, VDD = 12V £ 10%, Voe = 5V =+ 10%,
VBB = —5V +10%, Vgg = OV unless otherwise specified.

4027-2/4027-3/4027-4-F I,N

SYMBOL PARAMETER TEST CONDITIONS 40272 40273 30274 | unir
Min Max Min Max Min Max

PAGE MODE CYCLES
tREF Refresh 2 2 2| ms
ty'2 Transition 3 35 3 50 3 50 [ ns
tRAS RAS duration 150 10000 | 200 10000 | 250 10000 | ns
trp RAS precharge 100 120 150 ns
tRcD '€ Strobe delay 20 50| 285 65 35 85| ns
tcAS CTAS duration 100 135 165 ns
tcp CAS HIGH duration 60 80 110 ns
tpc Page mode cycle 170 225 275 ns
tRSH RAS hold 100 135 165 ns
tcRP CAS precharge 0 0 0 ns
tASR Row address set up ¢} 0 [0} ns
tRAH Row address hold 20 25 35 ns
tasc Column address set up -10 -10 -10 ns
tesc Chip select set up —-10 -10 -10 ns
tcAH Column address hold 45 55 75 ns
tcH Chip select hold 45 55 75 ns
tAR Address hold 95 120 160 ns
tcsR Chip select to RAS hold 95 120 160 ns

PAGE MODE READ CYCLE
trRCs Read set up 0 0 ns
tRCH Read hold 0 0 [o] ns
tOFF Output turn off delay 0 40 50 0 60 | ns
tRAc'415 | Row access 150 200 250 ns
tcac'®14 | Column access 100 135 165 ns
tDOH Data out hold 10 10 10 | s

PAGE MODE WRITE CYCLE
twcH Write hold 45 &5 75 ns
twp Write duration 45 &5 75 ns
tcwL Write lead 50 70 85 ns
tRWL Write to RAS lead 50 70 85 ns
tweR Write to RAS hold 95 120 160 ns
tps Data set up 0 0 0 ns
tpH Data hold 45 55 75 ns
tDHR Data to RAS hold 95 120 160 ns
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PAGE MODE READ CYCLE
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ABSOLUTE MAXIMUM RATINGS'

4027-2/4027-3/4027-4-F I,N

PARAMETER RATING UNIT

Temperature range °C
Ts1G Storage -55 to 150

All input or output voltages with +20 to -5 \

respect to the most negative

supply voltage Vs

Supply voltage Vpp, Vcc and +20 to -1 v

Vss with respect to Vs

Ve - Vss with Vpp - Vss > 0 0 \'

DC ELECTRICAL CHARACTERISTICS2,3T, = 0°C to 70°C, Vpp + 12V * 10%,
Vecd= 5V £ 10%, Ver = -5V + 10%,
Vss = 0V unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min | Typ | Max
Input voltage Any input \
ViL Low -1.0 0.8
ViH High 2.4 7.0
Output voltage v
VoL Low loL=3.2mA 0.0 0.4
Vou High lon = -5.0mA 2.4 Vce
Leakage current Any input uA
I Inputs 10
loL Outputs,” 10
Vpp current mA
lop1 Average8 35
lbp2 Standby6 CAS and RAS at ViH 1 2
lbD3 Average RAS only cycles 25
Icc Vee supply current? mA
[[1:) Average Vgg current 150 uA
Capacitance _ pF
Cap Address, Din, CS10 5
Cc CAS, RAS,10 WRITE 10
Court Output6,10 7
NOTES

1

Stresses above those listed under Absolute 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 is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

2. All voitages referenced to Vss.

3. Several cycles are required after power up before proper device operation is
achieved. Any 8 cycles which perform refresh are adequate for this purpose.

4. Output voltage will swing from Vss to Vcc when enabled, with no output load. For
purposes of maintaining data in standby mode, Vcc may be reduced to Vss without
affecting refresh operations or data retention. However, the Vo (min) specification is
not guaranteed in this mode.

5. All device pins at 0 volts except Vps which is at -5 volts and the pin under test which is
at +10 voits.

6. Output is disabled thigh impedance) and RAS and CAS are both ata logic 1. Transient
stabilizations is required prior to measurement of this parameter.

7. OV < Vour < +10V.

8. Current is proportioned to cycle rate, Ipps (max) is measured at the cycle rate
specified by tac (min). See Figure 1 for Ipp1 limits at other cycle rates.

9. lcc depends on output loading. During readout of high level data Vcc is connected
through a low impedance (13541 typ) to Data Out. At all other times icc consists of
leakage currents only. 1Q

10. Effective capacitance is calculated from the equation: C = v with Av = 3 voits,
212

20.

. A.C. measurements assume t1 = 5ns,
. ViHe (min) or Vi (min) and Vi (max! are reference levels for measuring timing of input

signals. Also, transition times are measured between ViHc or ViH and VL.

. Assumes that trcp = trco (max).

. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

. Assumes that trcp < trep (max).

. Operation within the trcp (max) limit insures that trac (max) can be met. tacp (max) is

specified as a reference point only; it tacp is greater than the specified trep (max)
limit, then access time is controlled exciusively by tcac.

. The specifications for tac (min), trwe (Min), and trmw (max} are used only to indicate

cycle time at which proper operation over the full temperature range (0°C <Ta <70°C}
is assured.

These parameters are referenced to CAS leading edge in random write cycles and to
WRITE leading edge in delayed write or read/modify write cycles.

twes, tcwb, and tewp are not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only: If twcs = twcs (min), the cycle is an
early write cycle and Data Qut will contain the data written into the selected cell. If
tewp 2 tcwp (min) and trwb = trwD (min), the cycle is a read/write cycle and Data Out
will contain data read from the selected cell. If neither of the above sets of conditions
is satisfied, the condition of Data Out (at access time) is indeterminate.

For trwe tmin), tmop is ~40ns. For tamw (Min), tmoDp time available is at least +10ns.
There is no restriciton on tamw (Min) but tmop time available is naturally then affected.
For taMw < trmw (min} +10ns, cycle then becomes tawc where tmop < Ons.
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