
NTE2104
Integrated Circuit

4096 X 1 − Bit DYNAMIC RAM
Description:
The NTE2104 is a 4096 word by 1 bit MOS random access memory circuit fabricated with an N −
Channel Silicon Gate Process.  The NTE2104 employs a single transistor storage cell utilizing a dy-
namic control circuitry to achieve optimum performance with low power dissipation.
A unique multiplexing and latching technique for the address inputs permits the NTE2104 to be pack-
aged in a standard 16 pin Dip.

Absolute Maximum Ratings:
Voltage on any pin relative to VBB −0.5V to +20V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Voltage on VDD, VCC relative to VSS −1.0V to +15V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
VBB − VSS (VDD − VSS > 0) 0V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Operating temperature, TA (Ambient) 0°C to +70°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Storage temperature (Ambient) 0°C to +70°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Short Circuit Output Current 50mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Power Dissipation, PD 1W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Recommended DC Operating Conditions:  (0°C ≤ TA ≤ 70°C)

Parameter Symbol Min Typ Max Unit

Supply Voltage VDD 10.8 12.0 13.2 Volts

Supply Voltage VCC 4.5 5.0 5.5 Volts

Supply Voltage VSS 0 0 0 Volts

Supply Voltage VBB −4.5 −5.0 −5.7 Volts

Logic 1 Voltage, RAS, CAS, WRITE VIHC 2.4 − 7.0 Volts

Logic 1 Voltage, all inputs except RAS, CAS, WRITE VIH 2.2 − 7.0 Volts

Logic 0 Voltage VIL −1.0 − .8 Volts

DC Electrical Characteristics:
(0°C ≤ TA ≤ 70°C, VDD = 12.0V ± 10%; VCC = 5.0V ± 10%; VSS = 0V; VSS = 0V; −5.7V ≤ VBB ≤ −4.5V)

Parameter Symbol Min Typ Max Unit

Average VDD Power Supply Current IDD1 − − 35 mA

Standby VDD Power Supply Current IDD2 − − 2 mA

Average VDD Power Supply Current
IDD3

− − 25
mA

g DD pp y

During ”RAS only” cycles
IDD3

− − 25
mA



DC Electrical Characteristics (Cont’d):
(0°C ≤ TA ≤ 70°C, VDD = 12.0V ± 10%; VCC = 5.0V ± 10%; VSS = 0V; VSS = 0V; −5.7V ≤ VBB ≤ −4.5V)

Parameter Symbol Min Typ Max Unit

Power Supply Current ICC − − − mA

Average VBB Power Supply Current IBB − − 150 µA

Input Leakage Current (any input) Ii(L) − − 10 µA

Output Leakage Current IO(L) − − 10 µA

Output Logic 1  Voltage @ IOUT = −5mA VOH 2.4 − − Volts

Output Logic 0 Voltage @ IOUT = 3.2mA VOL − − 0.4 Volts

Random read or write cycle time tRC 375 − − ns

Read write cycle time tRWC 375 − − ns

Read modify write cycle time tRMW 405 − − ns

Page mode cycle time tPC 225 − − ns

Access  time from row address strobe tRAC − − 200 ns

Access  time from column address strobe tCAC − − 135 ns

Output buffer turn−off delay tOFF − − 50 ns

Row address strobe precharge time tRP 120 − − ns

Row address strobe pulse width tRAS 200 − 10,000 ns

Row address strobe hold time tRSH 135 − − ns

Column address strobe pulse width tCAS 135 − − ns

Column address strobe hold time tCSH 200 − − ns

Row to column strobe delay tRCD 25 − 65 ns

Row address set−up time tASR 0 − − ns

Row address hold time tRAH 25 − − ns

Column address set−up time tASC −10 − − ns

Column address hold time tCAH 55 − − ns

Column address hold time referenced to RAS tAR 120 − − ns

Chip select set−up time tCSC −10 − − ns

Chip select hold time tCH 55 − − ns

Chip select hold time reference to RAS tCHR 120 − − ns

Transition time (rise and fall) tT 3 − 50 ns

Read command set−up time tRCS 0 − − ns

Read command hold time tRCH 0 − − ns

Write command hold time tWCH 55 − − ns

Write command hold time referenced to RAS tWCR 120 − − ns

Write command pulse width tWP 55 − − ns



DC Electrical Characteristics (Cont’d):
(0°C ≤ TA ≤ 70°C, VDD = 12.0V ± 10%; VCC = 5.0V ± 10%; VSS = 0V; VSS = 0V; −5.7V ≤ VBB ≤ −4.5V)

Parameter Symbol Min Typ Max Unit

Write command to row strobe lead time tRWL 70 − − ns

Write command to column strobe lead time tCWL 70 − − ns

Data in set−up time tDS 0 − − ns

Data in hold time tDH 55 − − ns

Data in hold time referenced to RAS tDHR 120 − − ns

Column to row strobe precharge time tCRP 0 − − ns

Column precharge time tCP 80 − − ns

Refresh period tRFSH − 2 − ms

Write command set−up time tWCS 0 − − ns

CAS to WRITE delay tCWD 80 − − ns

RAS to WRITE delay tRWD 145 − − ns

Data out hold time tDOH 10 − − µs
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