NN5116405B / NN5117405B series

\V
EDO (Hyper Page) Mode N pN)A(
CMOS 4M X< 4bit Dynamic RAM

L IS,
DESCRIPTION

The NN5116405B / NN5117405B series is a high performance CMOS Dynamic Random Access Memory organized as
4,194,304 words by 4-bits. The NN5116405B / NN5117405B series is fabricated with advanced CMOS technology and de-
signed with innovative design techniques resulting in high speed, extremely low power and wide operating margins at both
component and system levels.

The NN5116405B / NN5117405B series features an EDO (Hyper 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.

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 4,096 address combinations of AO to A11 during a 64 ms period for the NN5117405A
series. (2,048 address combinations of A0 to A10 during a 32 ms period for the NN51174058 series.)

Multiplexed address inputs permit The NN5116405B / NN51174058 series to be packaged in a standard 26-pin plastic
SOJ, 26-pin TSOP TYPE II. The package sizes provide high system bit densities and are compatible with widely available
automated testing and insertion equipment. System leve! features include single power supply of 5V +10% tolerance and
direct interface with high performance TTL logic families.

FEATURES W EDO (Hyper Page) Mode Operation
W Low Power Operation
W 4,194,304 X 4 bit Organization Low Standby Current (CMOS leve! inputs)
W Single 5V +10% Power Supply — Standard 1mA
B Performance Ranges — L version 150pA
I NN5116405B : 4,096 Refresh Cycles
Parameter | -40 | -50 |-60 NN5117405B*  : 2,048 Refresh Cycles
Max. RAS — Standard distributed across 64ms/32ms*
| AccessTime (tgag)| " | S0° 60N ~Lversion distributed across 128ms
Max. CAS 11ns | 13ns |18ns B Self Rgfresh Mode
AccessTime  (toac) ] (L version)
Max. Column Address | oons | 25ns |30ns B Altinputs/Outputs and Clocks
AccessTime  {tas) fully TTL and CMOS compatible
Min.Read/Write M Refresh Modes
c;/ c'e?r?me ! tho) 80ns | 90ns 110ns RAS only
CAS before RAS
Hidden Refresh
W 16bit Parallel Test Mode
W High Reliability Packages
Plastic 26pin SOJ (P26/24SJ-2A-L)
Plastic 26pin TSOP TYPE if (P26/24TP-2A-L)
I 9005650 000048481 290 W
NN5116405B: N092-FXX-00157 Rev.1.0 NIPPON STEEL SEMICONDUCTOR CORPORATION
NNS117405B: N092-FXX-00033 Rev.1.0 59
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NN5116405B / NN5117405B series
CMOS 4M x 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

veed(1O) 26 |p Vss veem 10 26 [0 Vss
V01| 2 25|p Vo, o1 2 26 [0 V04
110z 41 3 24 [pvo, Vo2 3 24 [0 vO3
WE( 4 23 |pcAs WE [ 4 23 [0 CAS
RASO|5 22 1 OE RAs O} 5 22 [0 OE
(NOTE) A,,/NC [}| 6 21|p Ag (NOTE)A11/NC [ 6 21 [0 A9
Aod]|8 19| Ag Ao 8 19 [D A8
Aof](9 18 |1 A7 Ao 9 18 [0 A7
Aif|10 17|b As A1 [0 10 17 I0 A6
AOi11 16 |P As Azm 16 [0 AS
Asf|12 15D As A3 12 15 o A4
Vecd|13 14 |pvss vec O 13 14 [0 vss
26/24-pin SOJ (300 mil ) 26/24-pin TSOP TYPE (il) ( 300 mil )
P26/24SJ-2A-L P26/24TP-2A-L
NOTE Ay : NN51164058
NC : NN5117405B
PIN NAMES

AO-A11 | Address Inputs (NOTE)

RAS Row Address Strobe

CAS Column Address Strobe

OE Output Enable

1/01~1/O4 | Data-in / Data-out

WE Write Enable

Voo . | +5V Supply

Vss Ground

B 9005L50 0000882 127 W
NPNX 60
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NN5116405B / NN5117405B series
CMOS 4M x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

RAS O———m| RAS Clock

CAS Clock

Generator

CAs O

—®>|  Generator

WE Clock

'

Refrash
Counter

™  Generator [*+——O WE

Column Addrass:_j ) D
(NOTE) Column Decoders /O 1
[ Data |- |/O2
AD O— [I7e)
- Sense Amplifiers Buffers |- /0 3
A1 O — & /0 Logic - 04
A2 O—
A3 O— address Row Address ]
A4 O—m| Buffers (NOTE) _
A5 O—b _ OE
A6 O— 0 Memory -+—0O Vce
A7 O— 2 Array +—O Vsg
A8 O—»~ 8 (16,777,216)
A9 O—» é :> Sug§trate
as
A 10 O—> -4 Generator
(NOTE) A11/NC O~
NOTE
Address / Row Address ColumnAddress
NN51164058 A0 - AT1 AD - A9
NN51174068 A0 - A10 A0 - A10
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Pelrr?anent device damage ¢an occur ifd at;—
" - - solute maximum ratings are exceeded.
V¢ Any Pin Relative to V. Vin,Vout -1t07 A\ R . .
oltage on Any Pin e.a 20 Ves o Tou © Functional operation should be restricted to
Voltage on Ve Relative to Vgg Veo —1to7 v the conditions as detailed in the operational
Storage Temperature (Plastic) Tstg -551t0 +125 °C sections of this data sheet. Exposure to ab-
Power Dissipation Pd 1.0 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta Oto+70 °c tended periods can affect devics reliability.
Short Circuit Output Current lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veo Supply Voltage 45 5.0 55 v
Vss Supply Voltage 0 0 0o v
ViH Input High Voltage, All Inputs 24 — 65 v
Vi Input Low Voltage, Al Inputs -1.0 — 0.8 \

Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.

B 900550 0000883 DbL3

61

NPNDX
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NN5116405B / NN5117405B series
CMOS 4M x 4bit Dynamic RAM

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

EYIIBOL

PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lect Operating Current 40 110/1307 mA | tgc = tac (min.) 1,2,3
-50 100/1201 mA | RAS, CAS, Address cycling
-60 90/110*| mA
lccz | Standby Current 1.0 mA | RAS=CAS>(Vgc-0.2V)
20 | mA | RAS=CAS2Vy
Standby Current 150 pA | AAS=CAS2(Vgo-02V)
(L version) All other inputs are stable at ( Ve - 0.2V)
or (Vgg +0.2V)
lcca Refresh Current -40 110/1307 mA | tgc = trg (min.)
(RAS only refresh) -50 100/1201 mA | RAS cycling, CAS=Vy 1,3
-60 90/110*| mA
loca EDO (Hyper) Page Mode Current -40 110 mA | typc = typg (min.) 1,2
-50 100 mA | RAS=V,_
-60 90 mA | CAS, Address cycling
lecs Refresh Current -40 110/1301 mA | tgg = tgg (min.)
(CAS before RAS refresh) -50 100/1200 mA | RAS, CAS cycling 1,3
-60 90/110*| mA
lecs Re_fresh Currﬂ 500 HA 4,006 (2,048*) cycles / 128ms 3
CAS before RAS refresh) taas < 200ns, WE 2 (Vgc -02V)
All other inputs are stable at ( Vg - 0.2V)
or (Vgg+0.2V)
leer Self Refresh Mode Current 300 PA RAS =CAS < (Vgg +0.2V)
All other input high levels are ( Vg - 0.2V )
or input low. levels are ( Vgg + 0.2V)
li4l Input Leakage Current -10 10 PA | OV < V) <6.5V, Others = 0V
{Any input pin)
ol | Output Leakage Current -10 10 pA | RAS 2 Vjy(min), CAS > V)y(min)
(For high impedance state) OV < Vgyr <56.5V
Vou | Output High Voltage 24 V | loy=-5.0mA
Voo | Output Low Voltage 0.4 V |l =42mA

- Notes: 1. Icc1, locs s Icca and Iggs depend on cycle rate.
2. lgct and Igc4 depend on output loading. Specified values are obtained with the outputs open.
3. *indicates NN5117405 series' characteristis.

CAPACITANCE (0°C < Ta < 70°C, V¢¢ = 5.0V £10%, f = 1MHz2)

SYMBOL PARAMETER MIN. MAX. UNIT

Civt Address AO ~ A11 : NN5116405B| — 5 pF

A0 ~ A10 : NN5117405B| — 5 pF
Cra RAS, GAS, WE,OF — 5 oF
Cour 1/01,1/02,1/03,1/04 —_ 7 pF

B 9005650 0000884 TTT HE
V7
NPNX 62
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NN5116405B / NN5117405B series

CMOS 4M x 4bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS

Test conditions : Vig/Vy=2.4V/0.8V Vou/ VoL =24V / 0.4V output loading C = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Vgg = 5.0 V + 10%, Vg = 0 V) (NOTES 3,4,5)
No, | NOTES PARAMETER B 50 80 uNIT| NOTE
JEDEC | STD. MIN. MAX. MIN. MAX. MIN. MAX.
1 | teliav {tcac | Access Time from CAS — 11 — 13 — 15 ns | 6,13
2 | tcwzav |topa | Access Time from CAS Precharge — 25 - 30 — 35 ns [13,14
3 ltavav |taa |Access Time from Column Address — 20 . 25 . 30 ns | 7,13
4 | taiav |trac | Access Time from RAS — 40 - 50 — 60 ns | 67
5 | tascrt |tcsn | CAS Hold Time 30 — 35 — 40 — ns
6 | taiicx |tons | CAS Hold Time (Self Refresh Made) -50 — -50 — -50 — ns
7 | taiicr |tour | CAS Hold Time (CAS before RAS Refresh) 10 - 10 — 10 — ns
8 torzcte tcpn | CAS Precharge Time - 7 — 7 — 10 — ns
(CAS vefore RAS Refresh)
9 | tomzoiz [tp |CAS Precharge Time 5 — — 5 — | ns| 14
10 | toLrcns |tcas | CAS Pulse Width 8 100K 100K 10 100K | ns
1 | toiinez |tesn |CAS Setup Time — — 5 — ns
(CAS before RAS Refresh)
12 | toiax |tcz | CAS to Outputin Low-Z 0 — — 0 — ns| 8
13 | topzniz |terp | CAS to RAS Precharge Time 5 — 5 — 5 — ns
14 | toLiwiz |towp | CAS to WE Delay Time 32 - 32 - 37 - ns| 11
15 | toLiax [tcan | Column Address Hold Time 7 —_— 7 —_ 10 — ns
16 | tauiax an | Column Address Hotd Time 30 — 35 — 20 — | ns
; Referenced to RAS
17 | tavelz tasc |Column Address Setup Time 0 — 0 — 0 — | ns| 14
18 | tavcHr itcar | Column Address to CAS Lead Time 10 —_ 13 - 18 — ns
19 | tavaHr itrar | Column Address to RAS Lead Time 20 — 25 — 30 - ns
20 | taywie |tawp |Column Address to WE Delay Time 39 - 39 - 47 — ns | 11
21 | toripx |ton | Data Hold Time 7 — 7 — 10 — ns| 12
twiipx
22 | tooox |tpue | Data Output Hold Time 0 — — 0 — ns
23 | tovore |ps Data Setup Time 0 - 0 — 0 — ns | 12
tovwio
24 | to1qv |toea |OE Access Time — 11 — 13 — 15 ns
25 | twrioLz | toeH OE Command Hold Time 10 — 13 — 15 — ns
26 | tgnaaLz [topz | OE Pulse Width for Output Disable 7 — 7 — 7 — ns
{ When CAS High
27 | taisom |tocs | OF Setup Time to CAS High 7 - 7 — — |ns
28 | tai1pm1 |tors | OE Setup Time to RAS High 7 — — 7 — ns
29 | topqy {toep | OF to Data Delay Time 10 - 15 - 15 - ns
30 | taisox (torz | OE to Output in low-Z 0 — — 0 — ns
31 | toHeaz |torr | Quiput Buffer Turn-off Delay Time 13 13 15 ns 10,17
132 [ topzax |togz | Output Buffer Turn-off Delay Time 0 13 13 0 15 | ns
Referenced to OE
33 | tanaz [torr | Output Buffer Turn-off Delay Time v} 13 c 13 0 15 ns| 16
Referenced to RAS
34 | twioaz |twez |Qutput Buffer Turn-off Delay Time o] 13 [4] 13 (¢} 15 ns
Referenced to WE
M 9005L50 0000835 936 M
63 NPNX
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NN51164058 / NN5117405B series
CMOS 4M % 4bit Dynamic RAM

NO. SYMBOL PARAMETER 40 50 %0 UNIT| NOTE
JEDEC | STD. MIN. MAX. MIN. MAX. MIN. MAX.
35 (toLimmn |trsy | RAS Hold Time 10 — 13 - 15 — ns
36 | torsnmt [taon | RAS Hold Time Referenced to OF 10 — 10 — 10 — ns
37 | tonornt | tance |RAS Hold Time 25 — 30 —_ 35 — ns
Referenced CAS Precharge :
38 |tousriz [tp | RAS Precharge Time 25 — 25 — 30 — ns
39 |tgomio [trps | RAS Precharge Time (Self Refresh Mode) 72 - 90 - 110 — ns
40 [to 1pur |taas | RAS Pulse Width 40 100K 50 100K 60 100K | ns
41 [taiipm | trass | RAS Pulse Width (Self Refresh Mode) 300 — 300 _ 300 — us
42 | tg 11 | trasp | RAS Pulse Width (EDO (Hyper Page) Mode) | 40 100K 50 100K 60 100K | ns
43 |taiseur |trep | RAS to CAS Delay Time 10 27 13 35 13 45 ns| 6
44 |tpuooe [trec | RAS to TAS Precharge Time 5 _ 5 — 5 — ns
45 [taiav |tmap | RAS to Column Address Delay Time 9 25 11 25 11 30 ns | 7
46 |tmisax |taz | RAS To Output in Low-Z 0 — 0 —_ 0 — ns
47 |taiiwie [tawp | RAS to WE Delay Time 60 — 64 - 77 — ns | 11
48 |tcHowe | taen | Read Command Hold Time 0 -— o] — o} — ns 9
49 |tpowiz | tarn | Read Command Hold Time o — 0 = 0 I
Referenced to RAS
50 |twHeclz | trRes | Read Command Setup Time 0 — 0 - 0 . ns
51 [tronie [the  |Aandom Read or Write Cycle Time 80 — 90 -— 110 - ns
52 [tcrocLe |tupe | Read or Write Cycle Time 16 — 20 -_— 25 - ns | 13,14
{EDO (Hyper Page) Mode)
53 |thionz | trmw | Read-Modify-Write Cycle Time 110 — 120 — 140 — ns
54 | to1octo | tpruw | Read-Modify-Write Cycle Time 52 —_ 55 — 65 - ns 13,14
(EDO (Hyper Page) Mode)
55 |taer  |taer |RefreshPeriod | NN51164058 — 64 — 64 —_ 64 ms | 15
| NN51174058 — 32 — 32 - 32 [ms| 15
56 [triiax [traw [ Row Address Hold Time 6 — 8 - 8 —_ ns
57 |tavpre |tasr | Row Address Setup Time 0 —_ 0o — 0o —_ ns
58 [tr tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns | 45
59 | twLswri [ twpz | WE Pulse Width for Disable 7 — 7 — 7 — ns
When CAS High
60 | toriwht | twen | Write Command Hold Time 7 - 10 — 10 — ns
61 | twiawni | twp | Write Command Puise Width 7 — 10 — 10 —_ ns
62 | twiicLe | twes | Write Command Setup Time 0 — 0 — 0 — ns | 11
63 | twischt [towr |Write Command to CAS Lead Time 7 - 7 - 10 — ns
64 | twiiami |tawe | Write Command to RAS Lead Time 7 — 7 — 10 — ns
65 | twiirie [ twsr |Write Command Setup Time 10 — 10 — 10 — ns
(Test Mode)
66 |t w1 | twhr | Write Command Hold Time 10 — 10 — 10 - ns
(Test Mode)
67 |twiorte [twre |WE to RAS Precharge Time 10 - 10 — 10 — ins
(CAS before RAS)
68 | tq w2 | twrn | WE to RAS Hold Time 10 - 10 - 10 - ns
{CAS before RAS)
BE S005L50 000083L 372 N
NPNOX 64
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NN5116405B / NN51174058B series
CMOS 4M x 4bit Dynamic RAM

Notes:
3. Eight Initialization Cycles are required following a 200us pause after Power Up. These lInitialization Cycles may consist

of any combination of the following : RAS only refresh Cycles, Read Cycles, Write Cycles. CAS before RAS refresh
Cycles.

4. AC measurements assume ty=2ns,

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 tagp(max.) limit ensures that tgas(max.) can be met. tgep(Mmax.) is specified as a reference point
only. If tgep is greater than the specified tgcp(max.) limit, then access time is controlled by teac

7. Operation within the tgap(max.) limit ensures that taac(max.) can be met. trap(max.) is specified as a reference point
only. If trap is greater than the specified tgap(max.) limit, then access time is controlled by taa-

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

9. Either tggy Of tgry Must be satisfied for a read cycle.

10. topp(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output
voltage levels.  toee only applies when RAS is high.

1. twes: trwo: Towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tyeg>twcs(min.) , the cycie is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyp2tawp(min.), towp2towp(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, toac, OF topa-

14. tagc>top to achieve tpg(min.) and topa(max.) values.

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

16. torg applies only when CAS is high. o

17. Output buffers turn into Hi-Z by the later rising edge of RAS or CAS, Therefore torr and toep are determined by the
later rising edge of RAS or CAS.

M 9005650 0000887 709 EE
65 NPNX
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NN51164058 / NN5117405B series

CMOS 4M < 4bit Dynamic RAM
READ CYCLE
tRo(s1) »
il tRas(40) > tR‘P((’B)—.
—
RAS N / N
tcap(13) e
| #————— tRCD(43) ————wra——— tRsH(a5) - re— tcRP(13) —o
la— tcas(10)——|
cas __/ Y ([ /)
< tRAD(45) > ‘RAL(W)
. - toae )
_— :Rm(sf) tasc(17) a—w - teans)
Address /X Row Address IX///////%_ Column Address X'/,
(NOTE)
- tarae) > - tRCH(e)
tres(so) Bad tRRH(9)
WE Y
tt——— 1ROH(36) o]
— toEARe)
torz(an) torR(33)
| —
oF Y,
le— tcacq)
- taas) toez(az)—»
tRAC() > le— torF@E1)—m
AN High 2 LK valdDataout ) —
ra- toLZ(12)—0 .
m : High or Low
NOTE
Address A0 - A11: NN5116405B
A0 - A10 : NN5117405B
M 9005kL50 0OO0DAA8 LuS WH
N7,
NPNX 66
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NN5116405B / NN51174058 series
CMOS 4M x 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

- tresn ]
. tRaso) trP(Ee) ——w)
—_— ?E X
RAS SF
- tesH
tenpiia) ©
- trRepws) - tRsh3s) — - - terp(13) —
‘- —— tcas(10) —m
as _/ N [/
tar(18)
la——— tRAD(45) - t RAL(19)
tasr(sy) tRAH(s6) tasc(17) tean(s)
- !
mig;ess / //)K Row Address 7% Column Address W
e towL(ss) I
[ thwi(e4)
et twes1) > .
777 7
WE Y, ) L /
twes(ez) r——— twer(go) ————»
Vs / /,
O /LU
tos(2y)
> ——tpHeay) —»
o1~ 77; Vali i
e X7
voa | f alid Data-in

/////] - High or Low
NOTE

Address A0 - A11: NN5116405B
A0 - A10: NN5117405B

B 9005650 0000A89 531 EW
67 NPNXX
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NN5116405B / NN5117405B series
CMOS 4M x 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

- tresn) —
- tRAS(40) > LLTC
I —_—
RAS N J N
‘ tosns) »
teap(1s) -« tACDM3) pe—— tRsHEs) CAP(13) ——tel
et—— TCAS(10) —]
X
cas __/ NN / Vi
taR(16) >
- tRAD(45) —e tRAL(19) >
tashs7) | | tRaH(se) tAS(:([W) toanis)
Address ///X_ Row Address Col
umn Address
(NOTE) 5(// 03 w //
e tcwn.(ssp»‘
la— tAwL6s) — )

)

toep(es) toEH(25)

e
4 N/ // L

v D)

NOTE
Address

tos(2s) toren)
[ - >
High-Z @x Valid Data-in X/ 7

: High or Low

A0 - A11: NN5116405B
AO - A10 : NN5117405B

NPNX

B 9005650 0000890 273 WA
68
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NN5116405B / NN51174058B series
CMOS 4M % 4bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

RAS

Address
(NOTE)

NOTE

I taMwise) >
‘* tRas(o) % = tRp(e)
N__ / N
)
e toshis) —
terp(1g) | | tenp(i3)
e tRODE3) i tRsH(3s) 4—»
: fe——————— teas(10)——— |
_/ NN /
la—-- 1AR(1E) ‘ —
le— tRAD(45) —my ' ;
ASC(17) |
tAsa(snf > “’HRAH(ss) ‘ ! 3‘“‘“““5)’
R -
//% Row Address _‘@Z Column Address 1”
\ |
j tRWD(47) |
i towL(es)
- T LAWD(20) ]
'RCS(SO)I‘ e—towoue il trwi(es)
.
1
/7 ! \ 1//
1
| .
! toeaey  toED(9) twpen
| i
;* toLz(30) -y » 10EZ(32)
. ] |
7
|
le tracs)
t -
A tps(23)| | toHE21)
teacq) e hn
High-Z 2 R Y
Data-out Data-in W
teizizy

Address

AO - A11: NN5116405B
A0 - A10: NN5117405B

BB 9005650 0000891 13T WA

69

: High or Low

NPNX

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



NN5116405B / NN5117405B series
CMOS 4M x 4bit Dynamic RAM

EDO (HYPER PAGE) MODE READ CYCLE

tRasP(:

trp(3s)

—— [4—— tRHCP(37)—
RAS S — / \_
lt——— toshiE) [——— tHPC(E2) ——w - TRSH(35)-»
torpyia) tere(ia)
ta—— tRCD(43)—— -
tcas(i0) teeg) tcasioy | topg) tcas(io)
X -
cas  _/ N 7 N/ N /
teaL(18) —m! [._ tcat(ie) m e tCAL(18) >
lt—— tRAD(45)—» e—t tRAL(10) —p
tasn(sy) tean(is) tascun toan(s)
- > IRAH(56) - - tasci17)-»He tean(15)
tasc(17)
Address " Aow ] Column ™ Column Column
daress 777775 o (] T i, e U
ra———— taRqe) }
tRes(s0) tRRAH49)
tROH(38) > | |a—l tRCHE4E)
WE / )
e tocsr)—m
traca)
‘AA(G)' torr(a1)
la—— tcac(n)
oF N Vi
toea(ze) e toPA2) —m e tCPAE) L_ toez(32)»
toLziao) - - > Laa3) taam A
taLzie) ra—e- tcac(r) la—n tcac(n) OFR(%)
O 1~ High-Z 7@{ N -
Vo 4 < Out Out Out —
toizpiz) toHe(e2) DHC(22)
/////): High or Low
NOTE
Address A0 - A11: NN5116405B
AO - A10: NN5117405B
I 9005650 0000892 0O7L HE
\V7
NPNX 70
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NN5116405B / NN51174058 series
CMOS 4M X 4bit Dynamic RAM

EDO (HYPER PAGE) MODE READ CYCLE (OE AND WE CONTROLLED OUTPUT)

t
. tRASP(42) APE8)
_—_AS N tRHCP(37) Z N
RAS 1 N
ft—— teshE) ——— je——— tHPcs2) — - 1e- tRSH(3S)-»
tere(1s) tRopia) : terp(13)
el 43)—— | [
tcas(io) tepig) teaspoy ¢ tepg) tcas(io) |
‘ —— >
‘ .
) a a ~ r
cas  _/ N / / /
. la—— tRAD(S) toaL(g) ») tC‘AL(w) > Jq_ toat(18) —m
ASR(57
; )‘ > tRAH(s6) re— tcan(s) Lf}q—q e 4—>‘ tean(is)
; ‘ASC,W) | tascun | tcangs) | tascun | l
777 . X
Address // //X Row Z(/ ////R_ Column | ﬁ Column 1” Wr Column w
(NOTE) T 5 : T .
- tan(e) - > re—- tRALOG) —w | tRRH@s)
i
tresisoy |yt~ tORS(28)— i trcHus)
? X
WE V1144 / \T_ / Q::i f
e toCS(27)- 1v]vpz(59)
;,, — - tRacra ! tePA@) - tepa@) o torr@n
i |l
i tAAE@) » j— tAn@) he—- taa@ » te—o torm@Es)
- — -
/ t t
oF iy, & cAC(1) toac) | CAC(1) W
| toEa(24) - topz(os)
toLz(ao) e - tOEA(24)
ke - tRLZU46) » toLz(ao)
. High-Z = — I —
vor. g OX_on XX on 3—4% on ——
teiziz) twez(aa) toez(az toEZ(32)
m : High or Low
NOTE
Address A0 - A11: NN5116405B

A0 - A10: NN5117405B

BN 900550 D0O0O&93 TO2

71 NPNX
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NN51164058 / NN51174058 series
CMOS 4M x 4bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WRITE CYCLE

tRasp( tRP(s)
—_— e—— tRHCPE7——
RAS \ \_
PR 07— a—— tHPC(52) ta— tRSH(35)— =]
teap(13) 4
le——— tRCD(43) —n-
tcas(io) _ tepgg) "c;«suo) tcp@ toas(i0) _‘cap(rs)
a N
CAs N N /N
la—— tRAD(45) traL(19)
tasnis7) .(ET(E'G) tifr‘n tcan(15) !:scm) tcanis) lAﬁg(n) tean(1s)
(Ang{_eE? | Row w Column w @gr Column W Column w
_ towr(sa) l tow(ea) ] tewLes) I
| ) o ™
twese) tworisn twesisz) | tworieo) twesesz) tweH(eo)
- »r— |ee—am >
WE . LN LI [
tween twrs1) twp(s1)
oF U
1Ds(23) toHe1) tDs(29) toner tos(23) | toHey
VO 1~ - — ' -
V0 4 Data-in Data-in 1@} Data-in w
/////] - High or Low
NOTE
Address A0 - A11: NN5116405B
A0 - A10 : NN5117405B
- Bl 9005650 0000894 949 =
NPNX 72
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NN5116405B / NN51174058B series
CHMOS 4M x 4bit Dynamic RAM

EDO (HYPER PAGE) MODE READ-MODIFY-WRITE CYCLE

RAS

CAS

Address
(NOTE)

NOTE

A0 - A10: NN5117405B

B 9005650 0000895 845 WM

73

tap
-— 1RASPaz) LAY
_—.\g =
le———— tcsHE) tPRAMW(SH)——— = (= tASH(aS) ——] ‘
tcrpiia) thoie P N
s —
| | terg) I tepgy | tcRP13)
e— tCAS(10) - el te— tCAS(10)- - e— tCAS(10) -y
/ | i 7N\ /7
t [ . :
Pl U B i | i tRAL(1G)
tasrsz)| transe) tasciz) toam(is) tascin | toan(is) tascor) | tean(is)
—‘ Bk P - ! *——i«“—w‘ | el
~ | - H JR } | i -
/% _Row @ Column X//// /XVColumnX/ 7/7777X Column K/ '/
towLes) | towiss) | i tcwuaaﬂ¢
Pl i : e
i H 1
’ trwpur—e | | tawL(e)
R(,;S(m) e LOWD(14) ; o LCWD(14) e tCoWD(14)
| | ‘ ‘ ‘
= | —_! H —
| i
i i i |
fe——— tAWD(20) —af el e tAWD(EO)—» fede] | - tAwD(20)—» twrs1)
i tweiey tweet) |
@ N trRow(3s)
;-»95"——(24) e el H"-} toea(s) ;
| i i fi ;
X | o L LN =
; NV N7 N
: P i ! i
¥ e {
trac() o tCPAQ2) - | le— tCPA(2) -]
N e i i
b tar) Bt taam | b taa
[ e toac | { el toacry | i -- teacq) '-T tDH(1)
le. —— tRLZ(8) —|-wy | oo toED(29) t] | i re-e tOEDEY) ‘l ! toEn(e9)
i OLZ(30 oo 0LZ(30, '
toLz(zo)| e | LOEZ(32) H—&‘—ﬂ) b pen | 105‘2(32) E,J e | LOEZ(32)
; ' | gt ‘
High-Z 4 :
| IR -
wide Out ] .1* Out ||| | ol Out_,
toizpiz) 1ps(23) torzazy + tosees 1 terziz) tps(es)
- .l
tore1 toHEt)
: High or Low
Address AQ - A11: NN51164058
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NPNX



NN5116405B / NN51174058 series

CMOS 4M < 4bit Dynamic RAM
RAS ONLY REFRESH CYCLE
‘ tres1) >
- tRas(40) e tRp(as——»
N Sr v N
RAS tcrP(13) tapcieq)
cas L NY/4
tasrsn)| | tRam(se)
] [y
Address
(NOTE) VK Pow K 7.4 Row
J»<_10FF(31)
VO 1~ X High-Z
vos4 ________A&

NOTE . m - High or Low

Address AO - A11: NN5116405B
A0 - A10: NN5117405B

CAS BEFORE RAS REFRESH CYCLE

trcs1)

je—tRPEe)— e tpasugp—— e

; tre(as) —
ﬁ—s _/ tRPC(44) S \_

topne) [ . [¢—————— tepry ———————>
~AC CSR(11)
CAS 7 Y / \

twre(e7) H ‘_" twrH(ss)
WE 74 X Y
torr@1)
High-
Vo 1~ oz
/04
m - High or Low
Note: OE, A0O~A11 = Don't care. L
WE must be high at the falling edge of RAS in order to prevent from entering test mode.
M 9005650 0000896 711 WA
WV,
NPNDX 74
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NN5116405B / NN5117405B series
CMOS 4M x 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

RAS

CAS

Address
(NOTE)

Vo 1~
Vo 4

NOTE

< tre(s1) > oI p——
- tRaS(0) ] - tRP(3E) tRAS(0) e tRP(e)-)
i
. -
N 7 \
[—————— tAR(16)
terpr(1a)
r—q la———— RCD(83) g {RSH(25) tCHR(?)]Zq— teap(13) —m
le— tRAD4s) ,} traL(19)
tasAis7) tRAH(S6) ‘AS;C(W)
-~ ] » tcaH(15)
_ ) —
@Z Row }@( Column w
A 7

trRH@e) twaps?)

tRRH(49)

!
7 X7
1 te— tROH(36)—mwl
| } - toEA(24)
i - toLz@o)
. Y-
/ N /
: < toacn) J—< torR@a)
} t‘."‘(a)4 le—- = toFF(31)
- 1 tRAC(4) »| l¢—10EZ(32) ]
High-Z Valid Data-out
toizoz) m : High or Low
Address AOQ - A11: NN5116405B

AO - A10: NN5117405B

B 9005650 0000897 bS58 HE

75

NPNX
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NN5116405B / NN5117405B series
CMOS 4M X 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

trcesy it tRoisy J

- tras(n) thrP(se)-» e— tRAS(40) tRpr(38)
- —
RAS Sr 12 N lz \

| e E—— ‘AH(\G)—'—’

terp(13)

F——, e {ROD(4Y) tRsH(35) e teHrm lq—tcnpua)—»
cas Y ]Z’
as _ / N
le— tRAD(45) - tRAL(19) —]
tasrs7) | | tRaHse)  tascin N
Address
(NOTE) JIK_Fow RJJ7K._cdumn K]
twesiez)
- la— tweH(so)
- tweis1) twrp(s7) ~— twRH(se)
7
wE  / 7d X
oF Y
OE
tps(2s)
<—tDH(2”——>

Vo 1~ /X Valid Data-in X/

Vo4
m : High or Low
NOTE
Address AO - A11: NN5116405B
AO - A10: NN5117405B
M 9005650 0000898 594 WA
NPNXX 76
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NN5116405B / NN51174058B series
CMOS 4M X 4bit Dynamic RAM

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

— tRosn

. - tRas(0) . > e tRPEB)
RAS ;

N / \
tesrony teurm ER_P&}(“) tcnt:(g)l
CAS 7N T ™ / \ 4

twsRss)| | twHR(ss)

WE /7 )

tRaH(ss)
Address
{(NOTE) »g W
tasrsn —-b—Lf TEST MODE ADDRESS KEY

OE //

Vo 1~ High-z
Vo 4

NOTE :TEST MODE ADDRESS KEY
A5 and A6 must be "High“. 1 s
A4 and A7 must be "Low". m : High or Low
All other address are "Don't care".

Address A0 - A11: NN5116405B
A0 - A10 : NN5117405B

M The NN5116405B / NN5117405B has a 16 bit parallel Test Mode Function for reducing test time. In the Test Mode,
memory configuration is 1M x 16 bits and the Column address AO and A1 address is ignored.

a. Entering the test mode: _ _
The NN5116405B / NN5117405B 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 each I/O (/O1~1/O4) is written to 4 bit memory cells (total 16bits) at the same time.
During the read cycle, if the 4 bits of data are equal then a "1"* is output from each I/O.
If there is a difference in the read data for a given 4 bit combination, a "0" will be output from that /O.

¢. Exiting the test mode:

The NN5116405B / NN5117405B 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 cycle.

B 9005650 0000899 420 WA
77 NPNX
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NN5116405B / NN5117405B series
CMOS 4M * 4bit Dynamic RAM

SELF REFRESH MODE

— L HP tRass@ly ————————»] 'q_—(_)_,'RPS@ )
RAS

trPcas) tosaun :OHS(S)V tCRP(13)
cas __ / . V4 N\
ToPnes) tasris7)
(Ahdg{ BE§S / / / m ROW X coL.

twrP(67) "_.l L—’l twRH(ss) tres(so) .

WE 74 X 7 74
e LOFF(31)

o1~ T X% High-z

Vo4 s

NOTE : High or Low

Address A0 - A11: NN5116405B
A0 - A10 : NN5117405B

H The NN5116405BL / NN5117405BL version has a Self Refresh Mode.

a. Entering the Self Refresh Mode: o
The NN5116405BL / NN5117405BL Self Refresh Mode is entered by using CAS before RAS cycle with WE * high * and
holding RAS and CAS signal " low " longer than 300ps.

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

c. Exiting the Self Refresh Mode:
The NN5116405BL / NN5117405BL exits the Self Refresh Mode when the RAS signal is brought * high *.

BN 9005650 0000900 T72 mm
NPNX 78
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NN5116405B / NN5117405B series
CMOS 4M X 4bit Dynamic RAM

ORDERING INFORMATION

NN5116405BXX(X) - XX

&
SPEED

40 40ns
50 50ns
60 60ns
PACKAGE J Plastic SOJ
1T Plastic TSOP TYPE Il

VERSION BLANK: Standard Version

L Long Refresh Version
128ms Refresh
DESIGN CODE B
MODE 16405: EDO (Hyper Page) Mode
4M x 4 4,096 Refresh Cycle
NN5117405BXX(X) - XX
SPEED 40 : 50ns
50 : 60ns
60 : 70ns
PACKAGE J 1 Plastic SOJ
TT : Plastic TSOP TYPE Il
B VERSION  BLANK: Standard Version
L : Long Refresh Version

128ms Refresh

DESIGN CODE B

MODE 17405: EDO (Hyper Page) Mode
4M x 4 2,048 Refresh Cycle

M 9005650 0000901 909
79 NPNX
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