NN514100 series Fast Page Mode \VJ
CMOS 4M x 1bit Dynamic RAM NPN)A(

—

DESCRIPTION

The NN514100 series is a high performance CMOS Dynamic Random Access Memory organized as
4,194,304 words by 1 bit. The NN514100 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 NN514100 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 tim-
ing constraints associated with address multiplexing. -

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. L _ .

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 1,024 address combinations of A0 to A9 during a 16 ms pe-
riod.

Multiplexed address inputs permit The NN514100 series be packaged in a standard 26-pin plastic SOJ, 20-
pin plastic ZIP and 26 pin TSOP TYPE II. The package sizes provide high system bit densities and are com-
patible with widely available automated testing and insertion equipment. System level features include single
power supply of 5V +10% tolerance and direct interface with high performance TTL logic families.

41V

FEATURES M Fast Page Mode Operation
B Low Power Operation
W 4,194,304 X 1 bit Organization Low Standby Current (CMOS level inputs)
W Single 5V £10% Power Supply —Standard  1mA
W Performance Ranges — L version 50pA

B 1,024 Refresh Cycles

Parameter -45 | -50 | -60 | -70 —Standard  distributed across 16ms
Max. RAS 4sns | 50ns | 6ons | 7ons — L version distributed across 128ms
Access Time (trac) H Self Refresh Mode
Max. CAS 15 1 ] 20 (L version)

AccessTime  (toag)| o0 | oS | 18ne | 20ns M All inputs/Outputs and Clocks
Max. Column Address | osne | 27ns | gons | 3sns fully TTL and CMOS compatible
Access Time (taa) M Refresh Modes

Min. Read/Write sons | 90ns | 110ns | 130ns RAS only

Cycle Time (trc) CAS before RAS

Hidden Refresh

W X8 bit Test Mode

M High Reliability Package
Plastic 20pin ZIP (P20ZP-2B0)
Plastic 26pin SOJ (P265J-2A6)
Plastic 26pin TSOP TYPE I} (P26TP-2A6/R)

I 9005650 00OOO408 759 A
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)
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26/20-pin SOJ ( 300mil )
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vss [0 26 O1]D Din
Dout [ 25 2 w__E
CAS M 24 3[0 RAS
NC 023 4|0 NC
A9 (022 5[0 A10
A8 18 9{0 A0
A7 17 100 At
A6 [16 110 A2
A5 15 120 A3
A4 14 130 Vee

26/20-pin TSOP TYPE ()
Reverse Bend ( 300 mil )

P26TP-2A6-R

B 9005650 0000409 BA5 HE
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CAS Vss WE Ap NC A1 A3 Ay Ag Ag
R B AT T AR A
Ut ol sl 7U oU bl 13l sy _37u 19u
Ag Dout Din RAS NC Ay Ax Vgc As Az
20-pin ZIP ( 400mil )
P20ZP-2B0
PIN NAMES
AO~A1Q0 | Address inputs
RAS Row Address Strobe
CAS Column Address Strobe
Din Data-in
Dout Data-out
WE Write Enable
Veo +5V Supply
Vss Ground
NC No Connection
190
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NN514100 series

CMOS 4M x 1bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O - . l—————— 0 Din
— WE Clock Data-in Buffer
= CAS Ciock Generator
CAS © \ag Generator f
¥ - }
Column Address Column Decoders Data

A0 O— __> uffers > & Output Control [* Out e Dout

A1 o—] ] locks Buffer

A2 O— .

O— > Refresh S Amplifiers

A3 Controller /O Logic

A4 O—

A5 ‘ -+—O Veco

A6 O— Refresh ~—0O Vss

A7 O—i Counter

A8 O—

A9 O— ; [}

A10 O—:> Row Address > §

Buffers § :> M:mory
may
f § (4,194,304)
-— — ] _ Substrate
RAS O———1  RAS Clock > Bias
Generator Generator

ABSOLUTE MAXIMUM RATINGS

RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voitage on Any Pin Relativeto Vg | VinVout | —-1to7 v absolute maximum ratings are exceed-
Voltage on Ve Relative 1o Vag Veo 7 v ed. Functional operation should be re-
stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg —55to +125 °c the operational sections of this data
Power Dissipation Pd 1.0 w sheet. Exposure to absolute maximum
Ambient Operating Temperature Ta 0to+70 °C rating conditiqns f°|!' e?l‘_tended periods
Short Circuit Output Current lout 50 mA can affect device reliability.
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Ve Supply Voltage 45 5.0 5.5 v
Vsg Supply Voltage 0 0 0 v
Vg Input High Voltage, All inputs 24 — 6.5 v
Vi Input Low Voitage, All Inputs -1.0 — 0.8 \"
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
B 9005L50 00OO410 307 WN
191 NPNX
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

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

EYMBOL PARAMETER SPEED|{ MIN. | MAX. | UNIT TEST CONDITIONS NOTES
leet Operating Current -45 130 mA | tge = tge (min.) 1,2
-50 120 mA RAS, CAS, Address cycling
-60 110 mA
-70 100 mA
lccz | Standby Current 1.0 mA | RAS=CAS>(Vc-0.2V)
20 mA | RAS=CAS2Vy
Standby Current 50 pA | RAS=CAS > (Vee-0.2V)
(L version) All other inputs are stable at ( Vo - 02V)
or (Vgg +0.2V})
lcca Refresh Current -45 130 mA | tpe =tpc (min.)
(RAS only refresh) -50 120 mA | RAScycling, CAS =V 1
-60 110 mA
-70 100 mA
loca Fast Page Mode Current -45 75 mA | tpg = tpe (Min.) 1.2
-50 70 mA | RAS=V,
-60 60 mA | CAS, Address cycling
-70 50 mA
lces Refresh Current -45 130 mA | tge =tpe (Min.)
(CAS before RAS refresh) -50 120 mA RAS, CAS cycling 1
-60 110 mA
-70 100 mA
lccs Refresh Current 150 pA 1024 cycles / 128ms
(L version : CAS before tras < 200ns, WE > (Vg -0.2V)
RAS refresh) All other inputs are stable at ( Ve - 0.2V)
or (Vgg +0.2V)
lecy | Self Refresh Mode Current 100 | pA | RAS=CAS <(Vgg+0.2V)
(L version) All other input high levels are ( Vg - 0.2V )
or Input low levels are ( Vgg + 0.2V )
4! Input Leakage Current -10 10 A 0V £ V)y £5.5V, Others = 0V
{Any input pin)
Hiol Output Leakage Current -10 10 pA | RAS 2 V(min.), CAS 2 V y(min.)
(For high impedance state) 0V £ Vour £5.5V
Vou Qutput High Voltage 2.4 ) lon=-5.0mA
VoL Output Low Voltage 0.4 v loL=4.2 mA

Notes: 1. Icc1 . Icca » lcca and Iccs depend on cycle rate.
2. Igcq and lgc4 depend on output loading. Specified values are obtained with the outputs open.

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

SYMBOL PARAMETER MiN. MAX. UNIT
Ci Address(A0 ~ A10) — 5 pF
Cie RAS, CAS, WE, Din — 5 pF
Cour Dout — 7 pF
v, Bl 9005650 0000411 2u3 WA
NPNX 192
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

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

No. |_NOTES PARAMETER 48 50 had 70 an NOTE|
JEDEC | STD. MIN. | MAX. | MIN. [ MAX. | MIN. | MAX. | miIN. | mAX.
1 | toliav |tcac [Access Time from CAS — 15 | — 15 | — 15 [ — | 20 {ns|613
2 | tcheav |tcpa  [Access Time from CAS Precharge —_ 30 — 32 - 35 — 40 ns [13,14
3 [tavav [tas [Access Time from Column Address -_ 25 — 27 — 30 — 35 | ns|7,13
4 | taiav [trac |Access Time from RAS — 45 —_ 50 — 60 — 70 |ns|67
5 |ftaLicHs [tcsw | CAS Hold Time 45 — | s0 — 60 | — 70 — Ins
6 | taiont |tour | CAS Hold Time (CAS before RAS Refresh) | 10 | — 10 | — 10 | — 10 | — |ns
7 | taucx {teus | CAS Hold Time (Self Refresh Mode) 50 | — | 60 | — |50 | — | 50 | — [ns
8 | tcHciz [teen | CAS Precharge Time 10 | — 10 | — 10 | — 10 | — |ns
(CAS before RAS Refresh)
9 | tomeciz [tcp | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — 5 — | ns| 14
10 | to11cH1 |toas | CAS Pulse Width 15 |100K | 15 [100K [ 15 [100K | 20 | 100K | ns
11 | teusnie |tcsp |CAS Setup Time (CAS before 5 — 5 - 5 — 5 — | ns
RAS Refresh)
12 |toliox |toiz | CAS to Output in Low-Z 0 — 0 - - 0 — |ns| 8
13 | toromie [tenp  |CAS to RAS Precharge Time 5 — 5 — 5 — 5 — | ns
14 | tetawiz |towo | CAS to WE Delay Time 15 — 15 - 15 | — 20 — | ns| 11
15 | toiax |tcan |Column Address Hold Time 10 — 10 — 15 — 15 —_ ns
16 | tasax [tan  |Column Address Hold Time 30 — 35 —_ 40 —_ 40 — ns
Referenced to RAS
17 | tavelz {tasc |Column Address Setup Time 0 — 0 — 0 — 0 — ns| 14
18 | tavans |trar |Column Address to RAS Lead Time 25 — | 27 — 30 [ — 35 — |ns
19 | tavwro [tawp |Column Address to WE Delay Time 25 — | 27 - 30 | — 35 — |ns| 1
20 |toipx [tow |Data Hold Time 15 — 15 - 15 - 15 — ns| 12
twiipx
21 | tpyole |tps | Data Setup Time 0 — 0 - 0 — 0 — | ns| 12
tovwie
22 | tonoaz |tope | Output Buffer Turn-off Delay Time 0 13 0 13 0 15 0 20 |ns| 10
23 | toLypm |trsn | RAS Hold Time 15 | — | 158 | — 15 | — |20 | — |ns
24 | tauopo [tre | RAS Precharge Time 25 — | 25 — | 3 | — 40 [ — |[ns
25 | tauomus |taps | RAS Precharge Time(Self RefreshMode) | 80 | — | 90 | — | 110 | — | 130 | — | ns
26 | taLirmt |tas | RAS Pulse Width 45 |100K | 50 |100K [ 60 100K | 70 | 100K | ns
27 | taLinH1 |trass | RAS Pulse Width(Self Refresh Mode) 300 | — 180 | — [300f — |30 — [ps
28 | tpi1ant |trasp RAS Pulse Width (Fast Page Mode) 45 [100K | 50 [100K | 60 |100K | 70 | 100K | ns
29 | taiscuy [taco |RAS to CAS Delay Time 13 | 30 | 13 | 35 13 | 45 13 | 50 |ns| 6
30 { taupcio [tapc | RAS to CAS Precharge Time 10 | — |10 | —|[10] — |10} = [ns
31 | taisav {thap | RAS to Column Address Delay Time 11 20 " 23 1 30 " 35 ns| 7
32 | taiwiz |tawp |RAS to WE Delay Time 45 — 50 — 60 | — 70 — |ns| 1
33 | toHowie |tacH | Read Command Hold Time 0 —_ 0 — (4] — 0 — |ns| 9
34 | tauowiz {trry | Read Command Hold Time 10 — 10 —_ 10 — 10 — | nsi 9
Referenced to RAS
35 | twnocrz|tres | Read Command Setup Time 0 — 0 - 0 -_ 0 - ns
B 9005650 0OOO4Y2 LT N v/
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

Y| 45 -50 60 -70

NO- JE:E:BZ:’D. PARAMETER WIN. | MAX. | N | max. | MmN | max.| mn qu.LN"i"mE

36 |taomie |the | Random Read or Write Cycle Time 80 — 90 —_ 110 | — 130 — | ns

37 |taocie |trc | Read or Write Cycle Time 30 —_ a3 —_ 40 _— 45 — | ns 13,14
(Fast Page Mode)

38 |taiopz | thuw | Read-Modify-Write Cycle Time 105 — 115 — 135 —_ 155 — | ns

39 oot | trrmw | Read-Modify-Write Cycle Time 50 — 62 — 65 —_ 70 — | nsi13,14
(Fast Page Mode)

40 |tgep trer | Refresh Period — 8 — 8 — 8 —_ 8 ms| 15

41 [tg9ax [tRan |Row Address Hold Time 8 —_ 8 = 8 — 8 — | ns

42 |tavaie |tasr | Row Address Setup Time 0 —_ 0 —_ 0 — 0 — ns

43 |4 tr Transition Time (Rise and Fall) 2 50 2 50 2 50 2 50 |ns|45

44 | 1o w1 | twon | Write Command Hold Time 10 —_ 10 - 10 —_ 15 — | ns

45 | tyiwni | twe | Write Command Pulse Width 10 — 10 — 10 - 15 —_ ns

46 |twicie |twes |Write Command Setup Time [0} — 0 —_ (o} — 0 — ns| 11

47 |twiiom | tows | Write Command to CAS Lead Time 15 | — 15 | — 15 | — | 20 | — [ns

48 | twiir | tawe | Write Command to RAS Lead Time 15 — 15 — 15 — 20 — Ins

49 | twiiriz | twsr | Write Command Setup Time (Test Mode) 10 — 10 —_ 10 — 10 — | ns

50 | tauywrt | twhn | Write Command Hold Time (Test Mode) 10 - 10 - 10 - 10 — | ns

51 | twioniz | twrp | WE to RAS Precharge Time 10 | — 10 | — 10 | — 10 | — |ns

(CAS before RAS)
52 | tauswrz | twan | WE to RAS Precharge Time 10 | — 10 | — 10 | — 10 | — |ns
(CAS before AAS)
Notes:

3. Eight Initialization Cycles are required 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 ty=3ns. All AC parameters are measured with V) (min.)2Vgg and
Vi(max.)<Vec and with a load equivalent to two TTL loads and 100pF.

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

6. Operation within the tgep(max.) limit ensures that tgac(max.) can be met. tgcp(max.) is specified as a ref-
erence point only. If tgcp is greater than the specified tggp(max.) limit, then access time is controlled by

7. tgsgration within the tgap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a ref-
erence point only. If tgap is greater than the specified tgap(max.) fimit, then access time is controlled by
taa- .

8. I-@sumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).

9. Either tgey OF tgry Must be satisfied for a read cycle.

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

output voltage levels.

11. twes, tawps towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tycg2twes(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tqwp2tawp(min.), towp=towp(min.) and
tawp=tawp(min.), the cycle is a read-modify-write cycle and the data-out will contain data read from the se-
tected cell. If neither of the above conditions is satisfied, the condition of the data-out (at access time) is in-
determinate. o _

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, tcac, Of topa.

14. tagc2tcp to achieve tp(min.) and topa(max.) values.

15. tpep=128msec for Long Refresh version (L version).

3 0l .

NPNDX B 9005650 DEIPMEIH]. a
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

READ CYCLE
trc(as) >
tRas(26) la—— tAPEa)—
—_—
RAS \ /) \
teppay | tosti)
- [¢———— tRCD(20) ————mie——— tRSHE3) rt—— tCRP(13)— ol
le———— tcas(10)————
cas ___/ N (]
lt——— tRAD(B1) —preg. tnAma)—_.l
tasawz)| | trara) tascian tcanqs)

r—D >
no-ao /1A Fen itess X777/ coum s %7777

we LIy R

le— toact) — torre)

taam —

trRAGH) ——

Dout High-Z @ Valid Date-out
t
D /////] - High or Low

5L50 DOOO4LY4 Toe ||
= A00 195 NPNXX
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

RAS

tree)

N

p tRPe) —»

terp(13)

teshE) —————————

[¢—— cRp(13) —

tRsH(2a)
—————— ‘CAS(10) —»

CAS 3 \r 5
tasr2) ‘t;@mnm g j‘_sﬁr’ L RAL(18) |
A0-~A10 Row Address W Column Address W///////// ////////////////////////////
WE LI /i Ty,
Din 7//////////////////////////@3 Valid Data-in XWW////////// / //////
Dout High-Z
: High or Low
NPRNDX B 9005650 UDUD:GJ.S 999 M

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN514100 series

CMOS 4M x 1bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

e ——
==

AG-A10 t:s::jA;:?% il ;Ej:::)ﬂawtc{wﬁd/////// I
w VI | = sfmf/mm
o y////////////}//'////////m e KT

: High or Low

BN 9005L50 DDDD4lb 825 EE
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NN514100 series
CMOS 4M % 1bit Dynamic RAM

FAST PAGE MODE READ CYCLE

tRP(2¢)
trasp
s fi
RAS 0 \__
terpia) | [ CSHE) [ tpcEn — ™1 [ trsHea ™) | teapgs)
il {RCD(29) tep() tcasiio)  tergg) tcas(io) B
le tcas(10) -
. —
cas __/ \ \ N/
le— tRAD(31) traL(1g) —>|
tasr@2)| |  traH@1) tascn toan(1s) tean(sy | tasco7g teAH(S)
t—> 4—.‘ - B Bl
AC~A10 m: Row Column Column m Column ZZ_'/Z i /éZ:/‘:/‘Zf/‘:/‘:/‘:/‘
l— taA3) - tRRHES)
tRcs(as) tRcras) tRcs(as) tRCH(3) tRes(ss) trcHzs)
- -D'—H- —I
WE 7_WZ
taag) " tcPA) ‘tOFF(22) torF(zz)
» tcac() teacoy |
t(SAC(I) * torF(22) >
l¢——— trac(s)
High-Z = — -
Dout g alid L)X vaid ﬁ Valid p—
teiz(iz) tciz(i2) teizia)

m : High or Low

v, B 9005L50 0000417 7L) EN
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

t
- traspe) - P4
—_—
RAS N J N
tenpag | [—— tosH® - tpo@ry— >y  e— tRSH(3)—p
P(13)
le—— tRCD(20)—» teRri13)
tcaspg | tore) teaspo)  tore) teas(io) o
cas _/ R / /
q—tRAD(S'l)—DI I tRaL(18)
tasrug) | | tRaniy) 'qum toAHS) | tascn teanas) | tascazy | toanps)
[ |y —14— <—>I Tq <—>I ’1‘ 4_1

no-ato ZLL/JR_Fow mc"'"mj@[%‘m Colurmn I

- towun l towran T towrwn
twcsw,)' 'wcf(“) ess :—W&H “a Mcs(‘:)::“tRM(mtwcu(u)
we LTI 0 0 LTI
te— twpias) —» tweis) M- twps) o
toseyy|  [towgeo) tos(21) toHo)y  tospey) tDH(z0)
- — e—i
O 7777777777 veivaten KR vaiavain WX vaiavaizn K
High-Z

Dout

:HighorLow

BN 9005650 0000418 LTS ENE =
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NN514100 series
CMOS 4M x 1bit Dyna

mic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tap(aa)
trasP(28)
E——
RAS N Z‘ N
teRP(13) fosHes e tRst(zs) tchp(13)
le— tRCD(29) —wy ter topes) -l
le tcas(o) . e tcAS(10) o LCAS(10) __m,
CAS N /N ‘]Z N //
traD(31) '
tasR(a2) ‘!am(n) tascqzy LCAHOIS) tascr) tcan(s) tascan lcmusmum
l o=t
AO0~A10 7/// Ro @ Colum L Colum olumn W// /////////
tewraz) | towLian | t_c.w_ﬂ.gf)
tros(3s) ‘_"Z:Dw::; twP(45) o towniram twp4s) o towpia) twp(qs)tnwu“)
we I _/j'[ N Y N7
tawn(19)—» le—t— taWD(19) ] le—1— tAWD(19)—»
tps(21) tos(e1) tosea1) toHEo)
toH(20) tDH(I2D) |
Din T R ReessK 7/ //////H// T
(+— teac(n) —= le— tCAG(H) —> o toaco .
taam) 1 ]
e tRacw ““3" torF(e2) " [torF(ez) e torF(e2)
Dout High-Z X validy LA valid LA valid —
tozoiz) terzoz) torzoz
/////]: High or Low
B 9005650 0000419 534 WA
NPNX

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003

200



NN514100 series
CMOS 4M x 1bit Dynamic RAM

RAS ONLY REFRESH CYCLE
m S‘ tRAS(26) 724— RP(24]—; )
A% .IR_A;EI(M)
ST/ SR Y, e
Dout High-Z
Note : WE ,A10 = Don't care. : High or Low |
CAS BEFORE RAS REFRESH CYCLE

RAS

CAS

Dout

ra—— tRPEy— t

RAS(26) ; trPR4)——w
tRPC(30) S \_

teengs) SE. f————— tCHREE —
CSR(11)

LTz,
TWRP(s1) [+ > twRne2)
N T v

High-Z

N

L

torr(ea)

m : High or Low
Note: OE, A0~A10 = Don't care.

WE must be high at the falling edge of RAS in order to prevent entry into test mode.

El 9005650 0000420 256 W .
201 NPNX
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

trc(3se)

- tras(26)

T

_ N
RAS N

tcRp(13)

|————— tAR(18)—— >

tRSHE23)

< trcD(29)

cas __/ N

la— tRAD(31)

tRAL(18) — o]

tasR(42) traH@y)  tascpy)
-»

> L

» tCAH(15)

A0-A10 YR Row @ Column

tres(as). v

tARH(34)

S WW Y,

we iy

taas) —>

- tcac()

teiz(12)

l——— tRac(s)

Dout High-Z

UL iy,

> torr(22)

Y

NPNX

Valid Data-out

E___—

202

B 9005650 0000421 192 WA

: High or Low
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

s Hfr_‘l;‘\
FTL e TRCO(29) i tRsH(20) tcHRee) |<- tcrP(13)——n

cas _/ N ]Z‘

ao-aro ZLL_Fon KXo KT

tRWL(a8) ——p
twPs) —p

wE iy | Y,

twes(6) |

tt— twCH(a4)—o

tose1)

LN
Din  J////[//I/IR. vald Datain Sl

Dout High-Z
:Highon.o_w
BN S005L50 0000422 029 W
203 NPNX
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

TEST MODE SET CYCLE (WE, CAS BEFORE RAS REFRESH CYCLE)

tac(ae)

«  Wmasee 1, tRees )

RAS \ / \

trecaoy  tomp(ia)
PR =

teshg) tehre)

T, e / N\

twsrue)| | twrRE0)

WE TN VI
wo~a10 /1717177
oin T iy yy;r vz

Dout High-z

: High or Low

W The NN514100 has an 8 bits paraliel Test Made Function for reducing test time. In the Test Mode, memory
configuration is 512K x 8 bits and the Row address A10, Column address A10, and Column address AQ is
ignored.

a.Entering the test mode: o o
The NN514100 test mode is entered by using the test mode set cycle (WE,CAS before RAS cycle).

b. Read/Write operation in test mode:
For Write cycle, data input from Din is written to 8 parallel memory cells at the same time.
During the read cycle, if all read data is equivalent then a "1" is output from Dout.
If even one bit is not equal then a "0" will be output from Dout.

c. Exiting the test mode:
The NN514100 will exit the test mode by either a RAS only refresh cycle or a CAS before RAS refresh cycle

width WE "high".

d. Refresh during test mode: o
During test mode refresh must be executed by a normal Read cycle or a WE, CAS before RAS refresh cy-
cle.
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

SELF REFRESH MODE
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: High or Low

B The NN514100L version has a Self Refresh Mode.

a.Entering the Self Refresh Mode: .
The NN514100L Self Refresh Mode is entered by using CAS before RAS refresh cycle with WE * high " and
holding RAS and CAS signal " low " longer than 300ps.

b. Continuing the Self Refresh Mode: o
The Self Refresh Mode is continued by holding RAS " low * after entering the Self Refresh Mode.
It is not depend on CAS being " high " or " low " after entering the Self Refresh Mode to continue the Self
Refresh Mode.

c. Exiting the Self Refresh Mode:
The NN514100L exits the Self Refresh Mode when the RAS signal is brought " high ",

B 9005650 0000424 9T -
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NN514100 series
CMOS 4M x 1bit Dynamic RAM

ORDERING INFORMATION

NN514100XX(X) - XX

PACKAGE J
4

B 9005L50 0000425 838 WA

NPNXX 206

SPEED 45

50 :
60 :
70 :

T
RR :

VERSION BLANK :
L .

MODE 4100 :

45ns
50ns
60ns
70ns

Plastic SOJ

Plastic ZIP

Plastic TSOP TYPE Il (Normal Bend)
Plastic TSOP TYPE Il (Reverse Bend)

Standard Version
Long Refresh Version
128ms Refresh

Fast Page 4M x 1
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