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NTE2107
Integrated Circuit
NMOS, 4K Dynamic RAM (DRAM)

Description:

The NTE2107 is a 4096 word by 1 bit dynamic random access memory (RAM) that incorporates the
latest memory design features and can be used in a wide variety of applications, from those which
require very high speed to ones where low cost and large bit capacity are the primary criteria.

The NTE2107 must be refreshed every 2ms. This can be accomplished by performing a read cycle
at each of the 64 row addresses (AO — A5). The chip select input can be either high or low for refresh.

This device has been designed with minimum production costs as a prime criterion. It is fabricated
using N-channel silicon gate MOS technology, which is an ideal choice for high density integrated
circuits. The NTE2107 uses a single transistor cell to minimize the device area. The single cell, along
with unique design features in the on—chip peripheral circuits, yeilds a high performance memory de-
vice.

Features:
e Organization: 4096 x 1
® Access Time: 200ns Min
® Cycle Time: 400ns Min
e Easy System Interface:
One High Voltage Input — Chip Enable
TTL Compatible — All Other Inputs and Outputs
® Address Registers On-Chip
e Simple Read-Modify—Write Operation
® Industry Standard Pin Configuration

Absolute Maximum Ratings: (Note 1)

All Input or Output Voltages with Respect to the Most Negative Supply Voltage, Vgg . ... -0.3 to +25V
Supply Voltages Vpp, Vce, and Vgg with Respectto Vgg - oo e -0.3 to +20V
Power Dissipation, Pp . . . ..o e 1.25W
Operating Temperature Range, Ta - . ..o oot e 0° to +70°C
Storage Temperature Range, Tgyg - - -« v vvvven -65° to +150°C

Note 1. “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot
be guaranteed. Except for “Operating Temperature Range” they are not meant to imply that
the devices should be operated at these limits. The table of “Electrical Characteristics” pro-
vides conditions for actual device operation.

Recommended Operating Conditions:

Parameter Min | Typ | Max | Unit
Vpp Voltage 10.8 - 13.2 \
Ve Voltage 4.5 - 5.5 \'%
Vpgg Voltage -5.5 - -4.5 \
Operating Temperature Range 0 - 70 °C




Electrical Characteristics: (Note 2, Tp = 0° to +70°C, Vpp = +12V £10%, Ve = +5V £10%,
Vggs = 0V, Vgg (Note 3) = -5V +10% unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Input Load Current I VN = 0V to Viymax, (All Inputs Except CE) - 0.01 10 uA
ILc VN = OV to Viycmax - 0.01 10 pA
Output Leakage Current Up [lLol] |CE =V corCS=Vy, Vo=0Vto 525V - 0.01 10 uA
for High Impedance State
Vpp Supply Current During Ipp1 | CE =-1V to +6V, Note 4 - 110 | 300 uA
CE “OFF
Vpp Supply Current During Ipp2 | CE =Viyg, Ta =+25°C - 20 40 mA
CE “ON’
Average Vpp Current Ipp av1 | Cycle Time = 400ns, tee = 230ns, Tp = +25°C - 35 60 mA
Ipp av2 | Cycle Time = 1000ns, tce = 230ns, Ta = +25°C - 15 30 mA
Ve Supply Current During lcc1 | CE =V, ¢ orCS=Vy, Note 5 - 0.01 10 uA
CE “OFF”
Vg Supply Current Average Isg - 5 100 | pA
Input Low Voltage ViL  [tr=20ns -1.0 - 0.6 \
Input High Voltage ViH 24 - |Vt | V
CE Input Low Voltage ViLc -1.0 - 1.0 V
CE Input High Voltage Vibc Vpp-1| - |[Vpp+1| V
Output Low Voltage VoL |loL=2mA 0.0 - 0.45 \
Output High Voltage Vou |lon=-2mA 2.4 - Vee \Y

Note 2.,Typical values are for Ty = +25°C and nominal power supply voltages.

Note 3. The only requirement for the sequence of applying voltage to the device is that Vpp, Ve,

and Vgg should never be 0.3V more negative than Vgp.

Note 4. The Ipp and Igc current flow to Vgg. The Igg current is the sum of all leakage currents.
Note 5. During CE “ON” V¢ supply current is dependent on output loading, Vg is connected to out-

put buffer only.

AC Electrical Characteristics: (Tp = 0°to +70°C, Vpp = +12V £10%, Vg = +5V £10%,
Vgg = -5V £10% unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Read, Write, Read/Modify/Write, and Refresh Cycle
Time Between Refresh tREF - - 2 ms
Address to CE Set-Up Time tac  |[tac is Measured From End of Address Transition 0 - - ns
Address Hold Time tAH 50 - - ns
CE “OFF” Time tce 130 - - ns
CE Transition Time tr 10 - 40 ns
CE “OFF” to Output High tcr 0 - - ns

Impedance State

Read Cycle
Cycle Time tcy |[CrLoap = 50pF, Load = 1 TTL Gate, Ref = 2V, 400 - - ns
CE “ON’ Time tog |ACC=tac+lco+ 1ty 230 | - |3000 | ns
CE Output Delay tco - - 180 | ns
Address to Output Access tacc - - 200 ns
CE to WE twi 0 - - ns

WE to CE “ON’ twe 0 - -

ns




AC Electrical Characteristics (Cont’d): (Tp=0°to +70°C, Vpp = +12V £10%, Vcc = +5V £10%,
Vgg = -5V £10% unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Write Cycle
Cycle Time tcy 400 | - - ns
CE “ON’ Time tce 230 | - |3000 | ns
WE to CE “OFF tw 150 | - - ns
CE to WE tcw |tr=20ns 100 | - - ns
Dy to CE Set-Up to 150 | - - ns
DN Hold Time tbH 0 - - ns
WE Pulse Width twp 50 | - - ns
Read/Modify/Write Cycle
Read Modify Write (RMW) Cycle Time | tgwc |t = 20ns, C oap = 50pF, Load = 1 TTL Gate, | 520 | - - ns
CE Width During RMW oy | e =2V tacc =tac +tco+ 117 350 | — 3000 | ns
WE to CE “ON” twe 0 - - ns
WE to CE “OFF” tw 150 | - - ns
WE Pulse Width twp 50 | - - ns
D\ to CD Set-Up tp 150 | - - ns
DN Hold Time tpH 0 - - ns
CE to Output Delay tco - - | 180 | ns
WE to Doy Invalid twp 0 - - ns
Access Time tacc - - 1200 | ns
Capacitance (Tp = +25°C, Note 6)
Address capacitance, CS Cap |VIN=Vss - 2 - pF
CE Capacitance Cce |VIN=Vss - | 15 - pF
Data Output Capacitance Cout |Vourt =0V - 5 - pF
Din and WE Capacitance CiNn | ViN=Vss - 4 - pF

Note 6. Capacitance measured with Boonton Meter of effective capacitance calculated from the

equation C = IA/AV with the current equal to a constant 20maA.
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Block Diagram

— R/W
E(12) Control
3
~= Cs
S (5) Latch
A1 (4) s \
A10 (3) emm—
A | -1
9 (2) -ﬂ 6 ~
A8 (21) eomm—
A7 (20) e S
A6 (19) s % 6 !
A5 (15— § \A A
A4 (1) 3 . & > /0
< Column Decoder (1:64) |d——ammgp. Buffer
A3 (13)  sem— 6 = T
A2 (10) em—— Sense Amplifiers (64) T 1
A1 (9) D Dour
6
AO (8) wnmmmmed g ®© @
4‘ {’; Memory
_——l 6 B Array
o 4096 Bits
[a}
Timin g
CE (17)  aasmme} B -
Control
VDD (18) e 412V
Vg (22) e OV
Vgg (1) = 5V
Vee (1) +5V
Memory Inverts From Data In to Data Out
1.106 (28.0) Max —— >
’47 1.067 (27.1)
11 @ 1
( .389 (9.9)
Max
12 13 ¢

EETATLV PP LP P LFLY

.051 (1.3)

1199 (5.0) Max —

> |<- .035 (0.89)
I

<

Ch—

1100 (2.54)

i

100 (2.54)

Y





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


