NN514256 / NN514256A series Fast Page Mode
CMOS 256K x 4bit Dynamic RAM

b

DESCRIPTION

The NN514256/A series is a high performance CMOS Dynamic Random Access Memory organized as
262,144 words by 4 bits. The NN514256/A series is fabricated with advanced CMOS technology and designed
with innovative design techniques resulting in high speed, extremely low power and wide operating margins at
both component and system levels.

The NN514256/A series features a high speed page mode operation in which a high speed read, write or read-
write is performed on any column address along a row address.

An extremely short row address capture time and an asynchronous column address decoder relax the timing
constraints associated with address multiplexing. o

The outputs are tri-stated by CAS which, in essence, acts as an output enable independent of RAS with very
fast CAS to output access time. . o

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS re-
fresh cycles, or normal read or write cycles on the 512 address combinations of AQ to A8 during a 8 ms period.

Multiplexed address inputs permit the NN514256/A series to be packaged in a standard 20-pin plastic DIP, 26-
pin plastic SOJ, 20-pin plastic ZIP and 24 pin TSOP TYPE . The package sizes provide high system bit densities
and are compatible with widely available automated testing and insertion equipment. System level features in-
clude single power supply of 5V +10% tolerance and direct interface with high performance TTL logic families.

FEATURES B Fast Page Mode Operation
1l Low Power Operation
M 262,144 X 4 bit Organization Low Standby Current (CMOS leve! inputs)
M Single 5V +10% Power Supply - Standard 1mA
B Performance Ranges - L version S0uA
M 512 Refresh Cycles
Parameter | -40 | -45 | -50 | -60 | -70 — Standard distributed across 8ms
Max. RAS 4ons | 45ns | Sons | Gors | 7ons - L version distributed across 128ms
AccessTime  (truc) B All inputs/Outputs and Clocks
&AS fully TTL and CMOS compatible
m‘ﬁm (toagy| 127 | 157 | 1508 | 150 | 20ns - He:'esh Modes pa

Max. Column Address | a5ns | 28ns | 27ns | 30ns | 35ns RASonly
Access Time (i CAS before RAS

Max Read/Write 80ns | 8ons | 9ons | 110ns] 130ns Hidden Refresh

CycleTime  (tac) : H High Reliability Packages
Plastic 20pin DIP (P20DP-1A0)
Plastic 20pin ZIP (P20ZP-2B0)
Plastic 26pin SOJ (P26SJ-2A6)

Plastic 24pin TSOP TYPE | (P24TV-5B4)
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)
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PIN NAMES
AO~A8 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
OE Output Enable
/O1~1/04 | Data-in / Data-out
WE Write Enable
Vee +5V Supply
Vsg Ground
NC No Connection




NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM
— AAS CAS Clock "WE Clock
RS O] TS - & Soms_[=—o0 we
cas O
L |
Refresh \
Counter
__> Column Decoders
- /01
Data | |02
AQ O— 7e)
A1 - | Somse Ampifors <}__-{> Buffers |« ;0 3
|8 votese - 04
A2 O—»
A3 O Adiross ]
uriers
A4 O—n ———0O OE
A5 O
A6 O—» @ Memory --—0 Vce
Array -0 Vss
A7 O—p § (1,048,578)
A8 O—» :> Substrate
z Bias
[+ Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL | VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relative to Vgg | Vin,Vout -1t07 \ absolute maXimum ’a.ﬁngs are exceed-
Voltage on Vec Relative to Vgg Voo -1t07 v ed_' Functional °per_a_t'°n should '?e re-
Storage Temperature (Plastic) Tst -5510 +125 °C stricted to the conditions as detailed in
g pormr g the operational sections of this data
Power Dissipation Pd 10 w sheet. Exposure to absolute maximum
Ambient Operating Temperature Ta Oto+70 °c rating conditions for extended periods
Short Circuit Output Current lout 50 mA can affect device reliability.
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Supply Voltage 45 5.0 55 v
Vgs Supply Voltage 0 0 0 v
Vi Input High Voltage, All Inputs 2.4 - 6.5 v
Vi Input Low Voltage, All Inputs -1.0 — 0.8 v

Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, Vee = 5.0V £10%)

EYMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lecy Operating Current -40 110 mA | tgc = tag (min.) 1,2
-45 100 mA | RAS, CAS, Address cycling
-50 80 mA
-60 80 mA
70 70 mA
lccz | Standby Current 10 | mA | RAS=CAS2(Vge-0.2V)
20 | mA | RAS=CAS2V,,
Standby Current 50 | pA | RAS=CAS2(Vs-02V)
(L version) All other inputs are stable at { Vo - 0.2V)
or (Vgg +0.2V)
leca Refresh Current -40 110 mA | g =1tpc (min)
(RAS only refrash) -45 100 mA | RAS cycling, CAS = V 1
-50 90 mA
-60 80 mA
-70 70 mA
leca Fast Page Mode Current -40 80 mA | tpg = tpg (mMin.) 1,2
-45 80 mA RAS = V"_
-50 70 mA | CAS, Address cycling
-60 60 mA
-70 50 mA
lecs Refresh Current -40 110 mMA | tpc = tgc (min.)
(CAS before RAS refresh) -45 100 mA | RAS, CAS cycling 1
-50 90 mA
-60 80 mA
-70 70 mA
lece Refresh Current 150 pA | 512cycles/1 28ms
(L version : CAS before Ras € 200ns, WE 2 (Ve - 0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V )
or (Vgg +0.2V)
sl Input Leakage Current -10 10 KA | OV V<55V, Others = OV
(Any input pin)
fhol | Output Leakage Current -10 10 HA | RAS 2 Vyy(min.), CAS = V,y(min.)
(For high impedance state) 0V < Vour <55V
VoH Output High Voltage 24 v lon =—5.0 mA
VoL Output Low Voltage 0.4 v g =4.2 mA

Notes:1. Icc1 , Icea s lcca and Igcs depend on cycle rate.
2. Igcq and Igc, depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, Vo = 5.0V £10%, f = 1MHz)

SYMBOL PARAMETER MIN. MAX. UNIT
Cis Address(A0 ~ A8)_ — 5 pF
c RAS, CAS, WE,OF - 5 pF
Cour 1O1,1/02,1/03,1/104 - 7 pF
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NN514256 / NN514256A serles

CMOS 256K x 4bit Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, Vo = 5 V + 10%, Vgg = 0 V) (NOTES 3,4,5)

NOTES -40 -45 -50 -60 70
NO. PARAMETER NOTE
JEDEC | STD. MIN. [MAX. | MIN. [MAX. | MIN. [MAX. | MIN. [MAX. | MIN. |MAX.
1 |toisav [toac |Access Time from CAS — 113} =181 — |15 |15 — |2 |ns|613
2 |tousqy [tcpa |Access Time from CAS Pracharge — |3 |~ 13| — (32| — |3 |— |4 |ns[13,14
3 |taav [taa  |Access Time from Column Address — |25 | — (25| — |27 | — |3 | — | 35 |ns|713
4 |tguov |taac |Access Time from RAS — |40 | — 45| — |50 | — |60 — |70 |nsj67
5 | taLicnt [tesu | CAS Hold Time 40| — {4 | — |5 | — 60| —|70|— |ns
6 | taLacHs |teun | CAS Hold Time (CAS before RAS Refrash)| 10 | — | 10 | — [ 10 | — | 10 | — | 10 | — | s
7 | tomzcie |tcpn | CAS Precharge Time 10— 10| —|10|—j10]|—]|10]|— ns
(CAS before RAS Refresh)
8 | tonzcre |topr | CAS Pracharge Time Ww|—l10]—110}—]10] —=]10|—|ns
9 [tcuaciz|tcp | CAS Pracharge Time (FastPageMode) | 5 | — | 6 | — | 68 | — | 5§ | — | 5 | — |ns| 14
10 | toricmr |toas | CAS Pulse Width 15 [100K| 15 |100K| 15 [100K| 15 {100K| 20 |100K| ns
11 | tomiz (tesn |CAS Setup Time (CAS befors 5| —|85|—|5|—|5|—|5]—]|ns
RAS Refresh)
12 [teprax |tz | CAS to Output in Low-Z o|—-—]0|—}j0]—|0]|—]0]—|ns| 8
13 | topzniz |tore | CAS to RAS Precharge Time s —|85|—{58|—]|85}|—|5]—]|ns
14 | toLswiz [towp | CAS to WE Delay Time 45 | — | 45 | — — |4 | — |50 | — |ns| M
15 | teliax |loan | Column Address Hold Time 0] — |10 -~ 110]| — |18 | — |15 | — [ns
16 |tasax [tar | Column Address Hold Time 30 | — |3 | — {3 | — |4 | — |4 | — |ns
Referenced to RAS
17 | tavcle |tasc |Column Address Setup Time 0 | —|O0]|—]O0—]0|—|0]|—|ns| 14
18 | tavmr |trau | Column Address to RAS Lead Time 26 | — |25 | — |27 | — |3 | — |3 |—|ns
19 | tawiz |tawp |Column Address to WE Delay Time 55 | — |55 | — 57| — 60| — | 85| — |ns| 1
20 | touipx |ton |Data Hold Time Ww|—-f(10]j—|10|—}10]— |10 — |ns|12
twLix
21 |tpyore |tps |Data Setup Time o|l—|o|—|lO0O]|—]0|—10]—|ns|12
tovwiz
22 {toav |toea | OE Access Time — 15| —|158| =15 —=|15|— ]2 |ns
23 | twurowz | toen | O Command Hold Time 5| — 18| — |15 — |15 —{20|—|ns
24 | toppav |toen |OE to Data Delay Time 0] —-110] —|10|— |10 =]10|—t|ns
25 | torpoz |tore | Output Buffer Turn-off Delay Time 0 {13/ 0 |13 0 {13 ] 0 |15 | 0 | 20 |ns| 10
26 | topzax |togz |Output Buffer Turn-off Delay Time 0 10| 0 10} 0 j10| 0 |15 | 0 | 15 | ns
Referenced to OE
27 | toptrut |tasn | RAS Hold Time 5|15 |16 — |15 —|2|—|ns
28 | toLsrmr |tron | WAS Hold Time Referenced to OE 10| —|t0o|—|10]|—=]10]|—|10|~—|ns
29 |tquorez [tae | BAS Precharge Time , 25 | — | 25| — |25 | — |3 | — |40 —|ns
30 | tasrmn [tras | RAS Pulse Width 40 |[100K| 45 [100K| 50 [100K| 60 [100K| 70 |100K!| ns
31 | tasrs |trase | RAS Pulse Width (Fast Page Mode) 40 [100K| 45 [100K| 50 [100K| 60 |100K| 70 |100K| ns
32 | tausoLs (trep | RAS to CAS Delay Time 13|25 |13 [30 |13 |3 |13 |45 |13 |50 [ns| 6
33 | tauzcea |tree | RAS to CAS Precharge Time 10|—j10]—~ 10| —]10|~ |10} — ins
34 | tqsav |taap | RAS to Column Address Delay Time 1|15 |11 |2 [ 11|23 |11 |30 |11 |35 |ns| 7
35 | tawiz [tewp | FAS to WE Delay Time 70 | — [ 75| — {80 | — |9 | — {100 | — ins| 1
36 | torowre |tron | Read Command Hold Time o|l—-|o|—-|O]—~]O]—]O0]|—|ns| 9
37 | tarowie|trrn | Read Command Hold Time 10} —{10|—}10}—1{10 ]| — |10 { — |n8
Referenced to RAS
38 | twheore|tros | Read Command Sstup Time o|—| 0} —|O0]|]—}10]—=]0]}—|ns
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

NO.|—SYMBOL PARAMETER 40 i 50 M unminote
JEDEC| STD. MIN. [MAX. | MIN. |MAX. | MIN. [MAX. | MIN. |MAX. | MIN. [MAX.

39 |triomz [trc | Random Read or Write Cycle Time 80 | — | 80| — |90 | — |10 — 130 — | ns

40 |toiooiz |tpc | Read or Write Cycle Time 30 | — |30 | = [33 ] — 40| — | 45 | — | nshsi4
(Fast Page Mode)

41 |trion2 | tamw | Read-Modify-Write Cycle Time 130 | — {135 — |145| — [165| — [185| — | ns

42 |toroota | termw | Read-Modity-Write Cycle Time 85 | — |90 | — |90 [ — [ o5 | — [100| — | nsharts4
(Fast Page Mode)

43 | tper trer | Refresh Period — | 8| —| 8! —{8 | —|[8]|]~1|28 |mslis

44 |tpqax |tran | Row Address Hold Time s8-8 | —-18]= 8 | —| 8| —|ns

45 |tavRz |tasr | Row Address Setup Time O ]l—]JO0 =10 |—=]|O0|—=1!0]—|ns

46 |t tr | Transition Time (Rise and Fall) 2 |50 2|52 50| 25! 2|50 ns|4s

47 | oLawms [ twon | Write Command Hold Time Wl—=}10}— 10| — 10! —|15|—|ns

48 Hwiiwmi|twp | Write Command Pulse Width W[ — |10} —]10| =10} —|15]| — |ns

49 [twiiclz | twes | Write Command Setup Time O~ 0 |~ ] 0| —f0—1|0]—]ns|l

50 |twiicht |towr |Wiite Command to CAS Lead Time 0| — |15 =115 —]15]—]20]—|ns

51 | twiipm | tawe | Write Command to RAS Lead Time W | —115] — |15~ (15| 1201 — |ns

Notes:

3. Eight Initialization Cycles are required d following a 200us pause after Power Up. These Initialization Cycles
may consist of one of the following : RAS only refresh Cycles, Read Cycles, Write Cycles, CAS before RAS
refresh Cycles.

4. AC measurements assume tr=3ns. All AC parameters are measured with Vi(min.)2Vgg and
Vin{max.)<Vgc and with a load equivalent to two TTL loads and 100pF.

5. Vip(min.) and V; (max.) are reference levels for measuring timing of input signals. Also, transition times are
measured between V|, and V) .

6. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. trcp(max.) is specified as a refer-
ence point only. If taep is greater than the specified tycp(max.) fimit, then access time is controlled by
tcac

7. Operation within the tgap(Max.) limit ensures that tyc(max.) can be met. trap(max.} is specified as a refer-
ence point only. If tgap is greater than the specified tgsp{max.) limit, then access time is controlled by taa.

8. Assumes three state test foad (5pF and a 220 ohm to 1.3V Thevenin equivalent).
9. Either tgey Or tagy must be satisfied for a read cycle.

10. topr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to
output voltage levels.

11. twes, thwps towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tycs>twes(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If trwp2trwp(min.}, tewp2tewp(min.) and
tawn2tawp(min.), the cycle is a read-modify-write cycle and the data-out will contain data read from the se-
lected cell. If neither of the above conditions is satisfied, the condition of the data-out (at access time) is in-
determinate.

12. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in
read-modify-write cycles.

13. Access time is determined by the longer of taa, toac, OF tcpa.
14. tasc2tep to achieve tec(min.) and topa(max.) values.
15. tpeFp=128msec for Long Refresh version (L version).
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

READ-MODIFY-WRITE CYCLE
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NN514256 / NN514256A series

CMOS 256K x 4bit Dynamic RAM
FAST PAGE MODE READ CYCLE
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE
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NN514256 / NN514256A series

CMOS 256K x 4bit Dynamic RAM
FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

RAS ONLY REFRESH CYCLE
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NN514256 / NN514256A series
CMOS 256K x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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HIDDEN REFRESH CYCLE (EARLY WRITE)
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NN514256 / NN514256A series

CMOS 256K x 4bit Dynamic RAM
ORDERING INFORMATION
NN514256XXX - XX
SPEED 40 : 40ns
45 : 45ns
50 50ns
60 60ns
70 70ns
PACKAGE P Plastic DIP
J Plastic SOJ
Z Plastic ZIP
T Plastic TSOP TYPE | (Normal Bend)
R Plastic TSOP TYPE | (Reverse Bend)
VERSION BLANK Standard Version
L

BLANK

MODE 4256

B 9005650 00000LO0 209 WM 60

Long Refresh Version
128ms Refresh

NN514256 series
NN514256A series
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