NN514100A series Fast Page Mode N\,
CMOS 4M x 1bit Dynamic RAM N pN)A(

DESCRIPTION

The NN514100A series is a high performance CMOS Dynamic Random Access Memory organized as 4,194,304 words
by 1 bit. The NN514100A series is fabricated with advanced CMOS technology and designed with innovative design tech-
niques resulting in high speed, extremely low power and wide operating margins at both component and system levels.

The NN514100A 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.

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 refresh cycles,
or normal read or write cycles on the 1,024 address combinations of A0 to A9 during a 16 ms period.

Multiplexed address inputs permit The NN514100A series be packaged in a standard 26-pin plastic SOJ, 26 pin TSOP
TYPE Il. The package sizes provide high system bit densities and are compatible 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.

FEATURES B Fast Page Mode Qperation
M Low Power Operation

W 4,194,304 X 1 bit Organization E‘J;':asnl(’;l:ilby Cur:er:;\ (CMOS level inputs)
H Single 5V *10% Power Supply - L version 50pA
W Performance Ranges B 1,024 Refresh Cycles

Parameter -45 | -50 | -60 | -70 — Standard distributed across 16ms

— ~ L version distributed across 128ms
x::észérsime (tas) 45ns | 50ns | 60ns | 70ns [ ] SLe" Rgfresh Mode
Max. GAS (L version)

15ns | 15ns [ 15ns | 20ns

Access Time (toac) W All inputs/Outputs and Clocks
fully TTL and CMOS compatible
Max. Column Addi
Ag:e SS°T‘i’""“: "?tif) 25ns | 27ns | 30ns | 35ns W Refresh Modes
) . RAS only
Min. Read/Write pi -
CyceTime  (tgg) | o | 9078 | 110ns [ 130ns CAS before RAS
Hidden Refresh
M X8 bit Test Mode
B High Reliability Package
Plastic 26pin SOJ (P26/20SJ-2A)
Plastic 26pin TSOP TYPE Il (P26/20TP-2A/R)
B 9005650 0001142 Obl WM
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NN514100A series
CMOS 4M < 1bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

oin o 1© 26[0 Vss Vs 026 O1[o oin
WE 0 2 250 Dout Dout 0 25 20 WE
RASO 3 240 CAs CAS 024 3|0 RAS
NC O 4 230 NC NC [23 410 NC
Al0O 5 22[0 A9 Ao [Of22 5[0 A10
Ao O o 180 A8 A8 (18 o[ A0
At 10 170 A7 A7 47 100 A1
A2 19 16fp A6 A6 16 11[0 A2
A3 12 150 A5 A5 s 120 A3
Vee 013 140 A4 A4 [O]14 13[0 Vee
26/20-pin TSOP TYPE (1) 26/20-pin TSOP TYPE (1)
Normal Bend ( 300 mil ) Reverse Bend ( 300 mil )
P26/20TP-2A P26/20TP-2A-R
DinCH \"/
i —26]f Vss
wed(2O 25 || pout
RAS(|3 24([h CAS
NC[}{4 230 NC
AqpQi5 22N Ag
PIN NAMES
A0~A10 | Address Inputs
Aodi9 18/p Ag ’ ' RAS | Row Address Strobe
Ad|10 17{0 A7 CAS ;
Ao 11 16|b A .S Col urf\n Address Strobe
Azl]|12 15(P As Din Data-in
Vecd|13 14|00 A4 Dout Data-out
WE Write Enable
26/20-pin SOJ ( 300mit ) Vee +5V Supply
P26/20SJ-2A Vss Ground
NC No Connection
| ‘lUDSESD 0001143 TTe MW
V7
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NN514100A series
CMOS 4M x 1bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE < - . - oD
WE Clock Data-in Buffer "
= CAS Clock > Generator
CAS © - Generator [ t
— 4
? - ¥
. Column Address N Column Decoders Data
A0 O— _ Buffers & Output Control ] Out e Dout
. v locks Buffer
Al O—i — .
Az o] - j r
O - Refresh »| Sense Amplifiers
A3 Controller ™ 1/0 Logic
A4 O—
AS + --—O Ve
A6 O— Refresh -+—0O Vss
A7 O— Counter
A8 O
A% O— »
k03
A0 O—:l> Row Address > ®
Q Memory
Buffers 8 ::> Array
A g (4,194,304)
—_— p— - o Substrate
RAS O——%1  RAS Clock Bias
Generator Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout 1107 \Y 30|Ut§ maximum ratings are exceeded.
Voltage on Vce Relative 10 Vgs Veg 107 v Functlong! operation s‘houild be restrlct&.ad to
P T : Plast Tet 55 10 1125 < the conditions as detailed in the operational
orage empr.?ra.ure‘( astic) 9 0+ sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta Oto+70 °C tended periods can affect device reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voe Supply Voltage 45 5.0 5.5 \
Vss Supply Voltage o 0 4] \
Vi Input High Voltage, All Inputs 2.4 — 6.5 v
Vi Input Low Voltage, All inputs -1.0 — 0.8 A\
Note: All voltage values in this data sheet are with respect to Vg unless otherwise specified.
B 9005650 000LL44 934 HE
\V/
329 NPNDX
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NN514100A series

CMOS 4M % 1bit Dynamic RAM

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

ISYMBOL 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
lcce | Standby Current 1.0 mA | RAS=CAS2(Vgc-02V)
20 | mA | RAS=CAS=2Vy
Standby Current 50 pA | RAS=CAS2(Vgc-02V)
{L version) All other inputs are stable at ( Vg - 0.2V)
- or(Vgg+0.2V)
leca Refresh Current -45 130 mA | tgg = trg (min.)
(RAS only refresh) -50 120 mA | RAS cycling, CAS =V 1
-60 110 mA
-70 100 mA
lecs Fast Page Mode Current -45 75 mA | tpe =tpc (min.) 1.2
-50 70 mA | RAS =V,
-60 60 mA | CAS, Address cycling
-70 50 mA
lces Refresh Current -45 130 mA | tgg =tge (Min.)
(CAS before RAS refresh) -50 120 mA | RAS, CAS cycling 1
-60 110 mA
-70 100 mA
lcce Refresh Current 150 HA 1024 cycles / 128ms
(L version : CAS before tras < 200ns, WE 2 ( Ve - 0.2V)
RAS refresh) All other inputs are stable at ( Vo - 0.2V)
or (Vgg+02V) . :
lec7 Seif Refresh Mode Current 100 MA RAS =CAS < (Vgg +0.2V)
(L version) All other input high levels are ( Vg - 0.2V )
or input low levels are ( Vgg + 0.2V)
4l Input Leakage Current -10 10 HA | OV <V, <5.5V, Others = OV
(Any input pin)
lig) Output Leakage Current -10 10 pA | RAS 2 Vjy(min.), CAS 2 Vi(min.)
(For high impedanca state) OV < Vour < 5.5V
Vou Qutput High Voltage 24 \4 lon=-5.0mA
VoL Output Low Voltage 04 \ loL = 4.2 mA

Notes: 1. Igc1,icca s locs and bcs depend on cycle rate.
2. Iy and Iggy depend on output loading. Specified values are obtained with the outputs open.

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

SYMBOL PARAMETER MIN. MAX. UNIT
Cint Address(A0 ~ A10) — 5 pF
Cie RAS, CAS, WE, Din — 5 oF
Cout Dout — 7 pF
B 9005650 0001145 870 =@
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NN514100A series
CMOS 4M x 1bit Dynamic RAM

A.C. OPERATING CONDITIONS
Test conditions :

Vi/ Vi =24V /0.8V Vg, / Vg =2.4V/0.4V
Operating conditions : ( 0 °C<Ta<70°C, Vg =5.0V + 109, Vgg = 0V) (£ 3,4, 5)

output loading C; = 100pF + 2TTL

No, | NOTES PARAMETER s %0 0 9 UNITINOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
1 |teisav lteac |Access Time from CAS — 1] = 13- 15 | — | 20 |ns|613
2 | toneqv |topa | Access Time from CAS Precharge . 30 - 32 - 35 - 40 | ns (13,14
3 |tavav |taa |Access Time from Column Address — 25 — 27 — 30 —_ 35 ns 7,13
4 |taiav |trac |Access Time from RAS — 45 - 50 —_ 60 — 70 | nsj67
5 | taricHs |tesn | CAS Hold Time 45 — 50 - 60 - 70 — | ns
6 | taiich |toun | CAS Hold Time (GAS before RAS Refresh) | 10 | — 10 | — 10 | — 0 | — |ns
7 | taLicx tCHsr ] (TS Hold Time (Self Refrash Mods) -50 — -50 — -50 — -50 — ns
8 | tonocwo |tepn | CAS Precharge Time 10 — 10 — 10 — 10 — Ins
(CAS before RAS Refresh)
9 | tonscie [tor | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — 5 — | ns| 14
10 | toichr |tcas | CAS Pulse Width 13 |[100K | 13 100K | 15 | 100K | 20 | 100K | ns
11 | tci a2 |tesn |CAS Setup Time (CAS before 5 — 5 — 5 — 5 — |ns
RAS Refresh)
12 | toiax |terz | CAS to Outputin Low-Z 0 — 0 — 0 — 0 — |ns| 8
13 | tozniz |torp | CAS to RAS Precharge Time 5 — 5 — 5 — 5 — |ns
14 | to 1wz | town | CAS to WE Delay Time 13 - 13 — 15 — 20 — |ns| 11
15 | tor1ax lcan |{Column Addresé Hold Time 10 — 10 — 15 — 15 -_ ns
16 | taiax Itan | Column Address Hold Time 30 — 35 — 40 — 40 — | ns
: Retferenced to RAS
17 {tavcle 'tasc |Column Address Setup Time 0 — 0 — 0 — o — | ns| 14
18 | tavar 'trar | Column Address to RAS Lead Time 25 | — |25 | — [3 | — |3 | — |ns
19 | tavwiz |tawp |Column Address to WE Delay Time 25 — | 27 — 30 | — 35 — {ns| 1t
20 | teripx |ton | Data Hold Time 15 —_ 15 — 15 — 15 —_ ns| 12
twiiox
21 | toverz |tos Data Setup Time 0 —_ 0 — 0 — 0 —_ ns! 12
tovwie
22 | toxzqz (torr | Output Buffer Turn-off Delay Time 0 13 0 13 o 15 0 20 ns| 10
23 | teLipni {trsn | RAS Hold Time 13 - 13 — 15 — 20 — | ns
i 24 | tgonie [thp | RAS Precharge Time 25 | — | 25 — 30 — 40 — |ns
‘ 25 | tarpniz |taps | RAS Precharge Time(Self RefreshMode) | 80 @ — | 80 | — | 110 | — | 180 | — |ns
1 26 | taiipni [tras | RAS Pulse Width 45 !100K | 50 [100K | 60 (100K | 70 | 100K | ns
27 | tautrnt | trass | RAS Pulse Width(Seli Refresh Mode) 30 | — [30 | — {80 | — |30 ]| — |ps
28 | taLipn | thase | RAS Pulse Width (Fast Page Made) 45 100K | 50 |100K { 60 |100K | 70 | 100K | ns
29 | tares |taco | RAS to CAS Delay Time 13 | 30 13 | 35 13 | 45 13 | 50 |ns| 6
30 | tapacie tapc | RAS to CAS Precharge Time 10 | — |10 | = 10 = T 10 | = |nsl
31 | taiav Itrap RAS to Column Address Delay Time 1 20 ih! 23 11 30 1 35 ns| 7
1 32 | tairwiz |trwo | RAS to WE Delay Time 45 — 50 — 60 — 70 — {ns| 11
i 33 | terowiz|thon | Read Command Hold Time 0 — 0 — 0 — — |ns| 9
‘ 34 | tarawiz|than | Read Command Hold Time 5 — 5 — 5 — 5 — Ins
i Referenced to RAS
35 | twhecLz2|thes | Read Command Setup Time 0 - 0 — o] — 0 — ns
B 9005650 000Yi4k 707 =
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NN514100A series

CMOS 4M x 1bit Dynamic RAM
No, | SYMBOL PARAMETER i b o 70 NETINOTE|
JEDEC | STD. MIN. | MAX. | MIN. [ MAX.| MIN. | MAX. [ MIN. | MAX.
36 | thioriz | the Random Read or Write Cycle Time 80 — 20 — 110 — | 130 — ns
37 |tozce |tee | Read or Write Cycle Time 30 — 33 — 40 — 45 — | ns 13,14
(Fast Page Mode)
38 | triorio | truw | Read-Modify-Write Cycle Time 120 - 125 - 135 — 155 —_ ns
39 [toiocle | termw | Read-Modify-Write Cycle Time 57 — 57 — 6 | — | 70 — | ns 13,14
{Fast Page Mode)
40 [tger  |trer | Refresh Period — 16 — 16 — 16 — 16 |ms| 15
41 |tpi1ax |tran | Row Address Hold Time 10 — 10 — 10 — 10 — ns
42 [tavarz [tase | Row Address Setup Time 0 — 0 — 0 — 0 — ns
43 |ty tr Transition Time (Rise and Falf) 2 50 2 50 2 50 2 50 nsi{ 45
44 |to ywHi | twen | Write Command Hold Time 8 — 8 — 10 — 15 — ns
45 |ty awni | twp | Write Command Pulse Width 8 —_ 8 —_ 10 —_ 15 —_ ns
46 | twiicre |twos |Write Command Setup Time 0 - 0 —_ 0 — 0 — |ns| 11
47 |twiic |towe | Write Command to CAS Lead Time 13 - 13 — 15 - 20 — |ns
48 | twiimmt |tawe | Write Command to RAS Lead Time 13 — 13 — 15 — 20 — | ns
49 {twiipe (twsn | Write Command Setup Time (Test Mode) 10 — 10 — 10 — 10 — | ns
50 | tau 1wt | twnr | Write Command Hold Time (Test Mode) 10 | — 10 — 10 — 10 — |ns
51 | tazriz | twre | WE to RAS Precharge Time 10 | — 10 — 10 — 10 — |ns
(CAS before AAS)
52 | ta swhz | twrn | WE to RAS Precharge Time 10 — 10 — 10 — 10 | — |ns
(CAS before RAS)
Notes:
3. Eight Initialization Cycles are required following a 200ps 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 V, (min.)>Vgg and V|y(max.)sVge and with
a load equivalent to two TTL loads and 100pF. )

5. Viy(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 tgop(max.) limit ensures that tgac(max.) can be met. tgep(max.) is specified as a reference point
only. If ixcp is greater than the specified tggp(max.) limit, then access time is controlled by toac.

7. Operation within the tgap(max.) limit ensures that tgac{max.) can be met. tgap(max.) is specified as a reference point
only. if tgap is greater than the specified tgap(max.) limit, then access time is controlied by t.

8. Assumes three state test load (S5pF and a 220 ohm to 1.3V Thevenin equivalent).

9. Either tgoy or trry 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. ’

1. twes: trwos towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tycs2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgwp2trwp(min.), towp2tcwp(min.) and tawp2tawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. If neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate.

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 achiove tpp(min.) and topa(max.) values.

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

B 9005650 0001147 L43 N
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NN514100A series

CMOS 4M % 1bit Dynamic RAM

READ CYCLE
- tacas) >
- 1RaAs(26) - tRP(24) o]
— r
RAS S / \_
teap(ia) I — losHe) - A
- R ;oo 7 — --ooit—— tRgH(28) —— ] &—— tCRP(13) ——
L R —
- X i
cas __/ N\ L/
lt——— LRAD(3T) . g tRavs).... ,!
tasr@z): | tRAHET) tascuz) tCAH(1s)
> » - e
/7N N STV /7 75 / LSS
Ro-At0 L/ RowAddress X777/ coumn Address X/ T
: le-— tRCH(33)
tresas) . :]
- - RRH(34)
1
T 7777777 g 7 T b
WE L A
rt-— toact) —
! torF(ez)
- -—— taa) e d >
e tRACH) —
Dout High-Z / - N
g % valid Data-out
e toLz(i2)

B ¢005650 0001148 54T M
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NN514100A series
CMOS 4M x 1bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

~ tacs) >
- LT — tape) —
—_— L—:
RAS N N
t
tcrr(13) CSHIE)
-~ tReo(ee) - taskas) tcRP(13) —
+——— tcas(0) —»
CAS N\ / /
tar(ie)
ke tRAD(31) - tRAL(18)
tasaiz | | trarian) tascon | toanps)
Row Address w 03 w /
AO0~A10 m N L Column Address
- toweiar) ‘l
- trwiis) >
- twpus) ————
WE N [
twesie) [ twcHas ——™
toseany Q—tDH(go) —
Din 7% Valid Datarin X/

High-Z

Dout

m : High or Low

BB 9005650 0001149 4lL W
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NN514100A series

CMOS 4M X 1bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

- trMw(as)
. tRas(28) EE— trp(o4)
RAS & |
t R
tereqay | [~ osHe terp(13)
le— . tRcO(29) -t trsH(s) ) -
- - teas(10)
cas __/ /]
- tare) >
' - traD(31) . | traL(18) -
ASR(42) ASC(17]
- (») RARGY 7 Il [+7 VU /CL. S——
!

A0~A10///IR_Rom

Addressj@ ,

K

Column Address
1

tewLey) l

e ———— tawp(igy— -
‘ 1 tRwL(sg)
-— CWD(14) »! 4
[ - 1RwD(32) - tweus)
i , 7 - =
1174 S
WE L / \
trcsas) tpH(20)
| a— tDs21) —o et
i W T Valid Data-in
Din
le—— tcaci) ——pm
torrF(22)
bt -t taa@E) ———
trac) >
High-Z NS -
Dout ! Valid Data-out

re- o1 7(12)-»

Bl 9005kL50 0001150 133 W
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NN514100A series
CMOS 4M % 1bit Dynamic RAM

FAST PAGE MODE READ CYCLE

- thast ‘RP(24L
—
RAS N / N
terp(ia) | [ losHe) treEn — ™ [* trsHEa) ™ | tcrpy
tRoD(z9) ter) toasiio)  torge) teas(i0)
e toas(10)-a »>
) X L —
cas N\ 7 NS N /
le— tRAD(31)— —— tnAL(te)—J
tasn(a2) tramEt tascaz) tcaH(1s) tean(isy | tasco?, toaH(15)
o] -»H [ e
A0~A10 mr Row w ﬁ Column @( Column W /)Z Column M
«—*» tan@) > .L tRRH(34)
tRCs(3s) tRCH(33) thcs(as) tRCH(3Y) tres(as) trcH(a3)
- red {—
L T | 7
WE 15 <7 (7
tAAG) Lo . tora) . :OFF(22) . to:;(zz)
_ tcac) teacq
teac) torrz)
- fe——— tRacy >
High-Z -
Dout . Valid @ Valid E—ﬁ Valid [——
— e
tazz) torzpz) teizoiz)
m : High or Low
M 9005650 000L1L51 074 =&
\V/Z
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NN514100A series
CMOS 4M X 1bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

RAS

CAS

AO0~A10

Din

Dout

trP24)

trasp(sg) -
D— i
N
t > t —
terppa | [ CSH(S) PC(37) et LRSH(23)
» e - —— {RCD(2E) —»
teaspioy | terg) tcaspio) tep) | tcasio)
» - > >
' . —\ _ -
_/ N\ /7 N N
i
- ‘RAD(m»‘ r—~ tRaL(18)
tasruz) | | tRAH@1) tasciin| tcawis) |t teanps) tasci tcan(s)
- ASC(17)
- »d-—bl L > -«
s R ~ r - y ' ‘ a
@Z Row W /)Z Column M/ 1 /)] Column W /) //>§ Column W
- A e v |
i T
- icw1,(47) "‘ ‘CWL(47)‘>J o —1- t(}Wl.(47)—>l
t—1- tAw (48—
twespe) | twerad) twesias) | twones) tWesws) “8)
L i R <—~’{'WCH(44)
|
TN N W
% */ A / :
la— twpas) —w - twpas) I twps) J
tps(21) {pHEY) tps(21) tpH(20) tosen tDH(20)
[~ > tt— -

/X valid Datarin X)X Vaid Data-in )X Vald Datai
" alia Data-in 4 alld Data-in s alid Data-in _‘K/

High-Z

337
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NN514100A series
CMOS 4M x 1bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRP(4)
t 1«0
_ _—
RAS ’S.—
teshs) trrmwizoy tRsH(28)—>
teapr(1y) t tCFlP(Ls)
[+ "ROD@9)—= tor) tor()
le tcas(10)__o e teasio) a— toas(o)__o.
CAS / \ N /7
trAD(31)
n kY t t tRai(1s)
tashiz) | [tRar@1) tascay) TCAHOS) ilAslcm) CAH(15) !A]sc|:(17) tean(s
AO~A10 7 ﬁ Ro WColum K/ / X olum w lumn /
tewL(an) towLan towe(14)
L Rt
tr tRwL(4s)
tRCs(35) two(az)—— twP(45) ¢ twpis) ' tweas)
le— toWD(14) o le— towp(14) le— towb(t4)
1 ] 1
WE J /
LAWD(19) — l— tawb(19)
tps(21) tos(e1)
toH(20)
L1
Din alid) alid
re— 1CAG(1) — re— tcac(n
e tans
le— tRAC() _JJlorF2)
High-Z " N "
Dout a {//X Valid )- 4 Vaiid - 4//X_Valid _p——
terz(iz) ’ torz(io) tciz(iz)
m . High or Low
B 9005650 0001153 947 =W
\VZ
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NN514100A series
CMOS 4M x 1bit Dynamic RAM

RAS ONLY REFRESH CYCLE

g

n tre(as)

- tRAS2s)———————— > —— tRP@Ey) ]
_—

RAS N / N~

terp(ig) trPC(30)

cas _/

tasR42)| | tRaH(41)
o~ P

A0-~A9 X_pow X7/ X

High-Z

Dout

Note : WE ,A10 = Don't care. m : High or Low

CAS BEFORE RAS REFRESH CYCLE

tReas)

tRP(4)——f tRAs(26) - ; tRP(24)——w
RAS tRPc(0) S \_

L teene) 1 -R—C:Rm) tenree) >

CAS / N //

twnp(fn)!‘—' HtWR"‘SZ’

WE g X / //
L—ﬂ torr(2)

Dout  )— High2

_

m . High or Low

Note: OE, AO~A10 = Don't care.
WE must be high at the falling edge of RAS in order to prevent from entering test mode.

B 9005650 0001154 843 EE
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NN514100A series

CMOS 4M x 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

tre(se)

tRc(se) »

- tRas(26)

- tRP(24) -]

tRAs(26)

tRpE4)-»

RAS N y.f \___
——————— tAR(16) |
t
ISHIEL - tRCD(29) _— tRSH(23) -] temRe)
CAS \ \ ]Z
le— tRAD(31) tRAL(18) — ]
tasn2) tRAH@1)  tascn
-— > » tcan(s)
A0-A10 Row _ X//X. oo K7/
tros@s) tRRH(24)
WE / ¥ Y.
- tans —»
e tcac(r) - - torre2)
toiz(iz) e—
r————— traci4)
Dout High-Z 2 Valid Data-out S
m : High or Low
MR 9005650 0001155 71T EM
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NN514100A series
CMOS 4M x 1bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

— tregs) tac(ze) >
- tRas(e) s - tRP(24)
PU— —— e
RAS S )
¥ \
e tAR(18) ™
tcre(13)

r | tACD(2g) - tASH(23) | lcnR(s)]Zi‘ tcRp(13)— |
X
cas __/ N

lt— tRAD(31) tRAL(18) |
tasr@2) | | tRAH@Y  tascrr) | teaws)
pe— ot
= R B / Yy '/ ,/
A0-~A10 % ow Column ﬁ@ Yl /
|
|
- tRWL@8) »!

- twpws) —T
- , "/ / / A # 7 / 7

twesus) e— tWCH(4) —mi
tbsi21)

r——— tpHeg——»

Din X Valid Data-in X

Dout High-Z

m . High or Low

B 9005L50 0001156 bL5b HE
341 NPNX
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NN514100A series
CMOS 4M < 1bit Dynamic RAM

TEST MODE SET CYCLE (ﬁ, CAS BEFORE RAS REFRESH CYCLE

tRo(ze)

tras(ze) ol le—tRPEO ]

Ras | \ | N

_. oo, ey e towyg
cAS /7/ — fe— gy / ‘g /

twsrus)| | twHR(s0)

" 7 .V

A

AO~A10 7/ Y

Din )

High-z

Dout

m : High or Low

Il The NN514100A has an 8 bits parallel Test Mode Function for reducing test time. In the Test Mode, memory configura-
tion is 512K x 8 bits and the Row address A10 Column address A10 and Column address AQ ignored.

a. Entering the test mode: _
The NN514100A 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.

¢. Exiting the test mode: . _
The NN514100A 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: —
During test mode refresh must be executed by a normal Read cycle or a WE, CAS before RAS refresh cycle.

B 5005650 000L157 592 mm
NPNX : 342
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CMOS 4M

NN514100A series
X 1bit Dynamic RAM

SELF REFRESH MODE

RAS

CAS

A0~A10

Din

Dout

RAS and CAS signal " low " longer than 300ps.

tap(q) ) taassizn) trps(25) >
_/ \ / N
t tesrit s tcRP(13)
RPCEO) | (7) "CRP(13)
ternie) g ASR42)
/ % ROW x COL.
twrp(s1 twrk(s2 thcs(as
( )! (52) ) .
'/ / / /
o LOFF(22)
N High-z
I

a. Entering the Self Refresh Mode:
The NN514100AL Self Refresh Mode is entered

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

c. Exiting the Self Refresh Mode:

M The NN514100AL version has a Self Refresh Mode.

: High or Low

The NN514100AL exits the Self Refresh Mode when the RAS signal is brought " high ".

W 9005650 0001158 429 W

by using CAS before RAS refresh cycle with WE " high " and holding

NPNX
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NN514100A series
CMOS 4M x 1bit Dynamic RAM

ORDERING INFORMATION

NN514100AXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE
MODE

NPNX

BLANK:
L :

A
4100 :

I 9005L50 0001159 365 WM

344

45ns
50ns
60ns
70ns

Plastic SOJ

Plastic TSOP TYPE Ii (Normal Bend)
Plastic TSOP TYPE H (Reverse Bend)
Standard Version

Long Refresh Version

128ms Refresh

NN514100A

Fast Page 4M x 1
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