NN5116400B / NN5117400B series

Fast Page Mode NPN)X(

CMOS 4M x 4bit Dynamic RAM
b R

DESCRIPTION

The NN5116400B / NN5117400B series is a high performance CMOS Dynamic Random Access Memory organized as
4,194,304 words by 4 bits, The NN5116400B / NN5117400B 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 NN5116400B / NN5117400B 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 muitiplexing.

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. _

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 AQ to A11 during a 64 ms period for the NN5117400A
series. (2,048 address combinations of AQ to A10 during a 32 ms period for the NN5117400B series.)

Multiplexed address inputs permit The NN5116400B / NN5117400B series to be packaged in a standard 26-pin plastic
S0J, 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 inciude single power supply of 5V +10% tolerance and
direct interface with high performance TTL logic families.

FEATURES M Fast Page Mode Operation
H Low Power Operation
M 4,194,304 X 4 bit Organization Low Standby Current (CMOS level inputs)
W Single 5V £10% Power Supply — Standard 1mA
B Performance Ranges —L version 1504A
H NN5116400B  : 4,096 Refresh Cycles
Parameter -40 | -80 |-60 NN5117400B*  : 2,048 Refresh Cycles
Max. AAS sons | sons |on - Standard distributed across 64ms/32ms*®
AccessTime  (tac)| "o | C° S — L version distributed across 128ms
e All inputs/Outputs and Clocks
Max. GAS 13ns |1 2
AccessTime  (te0)| 1™ | 17 |17 fully TTL and CMOS compatible
Max. Column Address B Refresh Modes
< Time ) 20ns | 25ns |30ns RAS only
Min.Read/Write 80ns | 90ns M10ns CAS before RAS
CycleTime  {tac) Hidden Refresh
8 16bit Parallel Test Mode
M High Reliability Packages
Plastic 26pin SOJ (P26/24SJ-2A-L)
Plastic 26pin TSOP TYPE Il (P26/24TP-2A-L)
M 9005650 00008L2 3335 W8
NN5116400B: N092-FXX-00155 Rev.1.0 NIPPON STEEL SEMICONDUCTOR CORPORATION
NN51174008: N092-FXX-00031 Rev.1.0 39
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NN5116400B / NN5117400B series
CMOS 4M % 4bit Dynamic RAM

PIN CONFIGURATION (TOP VIEW)

Veeq(1 O 26 [N Vss
Vo1 4|2 25 1o,
o203 24 |[11/04
WE(]|4 23 |p CAS
RAS{|s 22 |pOE
(NOTE) A, /NC (]|8 21 (p Ae
Apoll|8 19 |pAg
Aoll|9 18 |1 A7
A0 17 |0 Ae
Ao} 11 16 |pAs
Az}l 12 15 1pAs
Vec|13 14 | Vss

26/24-pin SOJ ( 300mil )’
P26/24SJ-2A-L

vee [
/O1 [

o2 O

. WE 0O

RAS [

(NOTE) A11/NC [T

A10 O
A0 O
Al O
A2 [
A3 ]
Vee [

OO0 s WN =

10
1
12
13

26 [0 vss
25 [ 1104
24 [0 Y03
23 [0 CAS
22 [0 OE
21 0 A9

19 [0 A8
18 [0 A7
17 [0 A6
16 |1 A5
15 0 A4
14 M vss

26/24-pin TSOP TYPE (Ii) (.:300mil )

_NOTE A,; : NN51164008

NPNX

NC : NN5117400B

P26/24TP-2A-L
PIN NAMES
A0 - A11 | Address Inputs (NOTE)
RAS Row Address Strobe
CAS | Column Address Strobe
OE Output Enable
1/01~1/04 | Data-in / Data-out
WE | Write Enable
Vec +5V Supply
Vss Ground

Bl 9005650 00008L3 275 HM

40
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NN5116400B / NN5117400B series
CMOS 4M x 4bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

RAS O »| BAS Clock

CAS Clock

Generator

#|  Generator

WE Clock

cas O

!

Refrash
Counter

Column Address

(NOTE) _:>

»  Generator [*+——C WE

\

Column Decoders

-+ /01
Data |- |/ 2
AQ O— (e}
- Sense Amplifiers Buffers <& |/0 3
A1 O— 1 & /O Logic
A2 O—a -0 4
A3 O—" address Row Address Y
A4 (O—» Buffers (NOTE) _
A5 O—»~ | OE
A6 O—> o Memory QO Vcc
A7 O—» g Array --—(O Vss
A8 O—» (16,777,216)
A9 O—e é :IJ> Sugstrme
Has
A10O— & Generator
(NOTE) A11/NC O—
NOTE
Address / Row Address ColumnAddress
NN51184008 AD- A1 AO - A9
NN51174008 AD - A10 AG - A10
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout 1107 v solute maximum ratings are exceeded.
Voltage on Vce Relative to Vg Ve 107 v Funcnong! operation s.houl.d be restrlctgd to
Storage T — Tt e5101125 < the conditions as detailed in the operational
i emp“"af”'e.( astic) 9 oto+ sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta 0to +70- °C tended periods can affect device reliability.
Short Circuit Output Current lout 50 mA ’
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Supply Voltage 4.5 5.0 55 v
Vss Supply Voltage 0 0 0 \4
Vis Input High Voltage, All inputs 24 — 6.5 v
\'% Input Low Voltage, All Inputs -1.0 — 0.8 v

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

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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NN5116400B / NN5117400B series
CMOS 4M X 4bit Dynamic RAM

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

EYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lect Operating Current -40 110/1301 mA | tgc = tpe (min.) 1,2,3
) -50 100/1201 mA | RAS, CAS, Address cycling
-60 90/110*| mA
lecz Standby Current 1.0 mA | RAS=CAS2(Vgc-02V)
20 mA RAS =CAS = VIH
Standby Current 150 A RAS =CAS 2 (Vs -0.2V)
(L version) All other inputs are stable at ( Voo - 02V)
or (Vgg +0.2V)
lecs Refresh Current -40 110/1301 mA | tgg = tgg (min.)
(RAS onily refresh) -50 100/1201 mA | RAS.cycling, CAS =V 1,3
-60 90/110*| mA
locs Fast Page Mode Current -40 80 mA | tpg = tpe (mMin.) 1,2
-50 80 mA | RAS =V, )
-60 70 mA - CAS, Address cycling
fces Refresh Current -40 110/1307 mA | tgc = tge (min.)
(CAS before RAS refresh) -50 100/1207 mA | RAS, CAS cycling 1,3
-60 90/110*| mA
lccs Refresh Current 500 WA | 4,096 (2,048%) cycles/ 128ms 3
(L version : CAS before tras € 200ns, WE 2 ( Vg -02V)
RAS refresh) All other inputs are stable at (Vg - 0.2V)
or {Vgs +0.2V)
loer Self Refresh Mode Current 300 WA | RAS=CAS<(Vgg+02V)
{L version) All other input high levels are (Vg - 0.2V)
input low levels are (Vgg + 02V)
Il 4 Input Leakage Current -10 10 MA | OV sV, < 5.5V, Others = OV
(Any input pin)
I ot Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS > Vyy(min.)
(For high impedance state) OV £ Voyr £6.5V -
Von | Output High Voltage 24 V | lgy=-50mA
Vou Output Low Voitage 0.4 V | lg=42mA.

Notes: 1. iccy, Iccs . Iccs and Igcs depend on cycle rate.
2. Iy and Igc, depend on output loading. Specified values are obtained with the outputs open.
3. " indicates NN5117400B series' characteristics.

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

SYMBOL PARAMETER MIN. MAX. UNIT

Cins Address A0 ~ A11 : NN5116400B — 5 pF

A0 ~ A10 : NN51174008B —_ 5 pF
Cie RAS, CAS, WE,OE — 5 pF
Cout 1/01,/02,1/03,1/04 — 7 pF

BN 9005650 DOO08LS O4s HE
\V7
NPNXX a2
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NN5116400B / NN5117400B series
CMOS 4M x 4bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS

Test conditions : Viy/ V=24V /0.8v Vor/ Vo =2.4V/ 0.4V output loading C = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Vg = 5.0 V + 10%, Vgg = 0 V) (NOTES 3,4, 5)
SYMBOL 40 -50 50
NO.[Jepec | sto PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | UNIT | NOTE
1 | toliav |teac |Access Time from CAS — 1 — 13 — 15 ns 6,13
2 | toueav {tepa | Access Time from CAS Precharge — 25 - 30 — 35 ns 13,14
3 |tavav |[taa [Access Time from Column Address _ 20 — 25 — 30 ns 713
4 |taiav |trac |Access Time from RAS — 40 — 50 — 60 ns 6,7
5 | taLicHt |tcsn | CAS Hold Time 40 — 50 — 60 — ns
6 | taiscrt |t | CAS Hold Time (EAS before RAS Refresh) 10 | — 0| — | 10 — [ nus
7 {tplicx |tems CAS Precharge Time (Seif Refresh Mode) 50 —_ -50 —_ -50 —_ ns
8 | tenaowo |topn | CAS Precharge Time (CAS before RAS Refresh) | 7 - 7 — 10 — ns
9 | tomsorz [top | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — ns 14
10 | torycHt | toas CAS Pulse Width 10 100K 15 100K 15 100K ns
11 | tone |tesn | CAS Setup Time (GAS befors RAS Refrash) 5 — 5 — 5 — ns
12 | teriax |terz | CAS to Outputin Low-Z 0 — 0 — 0 — ns 8
13 | tomomee [torp | CAS to RAS Precharge Time 5 — 5 — 5 —_ ns
14 | to1wiz [tewn |CAS to WE Delay Time 32 — 32 — 37 - ns 1
) 15 | tor1ax |tcan | Column Address Hold Time 7 — 7 — 10 — ns
16 | tariax (tam | Column Address Hold Time 30 — 35 — 40 — ns
Referenced to RAS
17 | tavcre |tasc | Column Address Setup Time 0 — 0 — 0 — ns 14
18 | tavar |tmaL |Column Address to RAS Lead Time 20 — 25 — 30 — ns
19 | tavwie [tawp |Column Address to WE Delay Time 39 — 39 — 47 — ns 1
20 | toi1px |tow | Data Hold Time 7 - 7 — 10 — ns 12
tw1Dx
21 | toyocre [tps | Data Setup Time 0 — 0 — 0 — | ns 12
22 | toriav [toea | OE Access Time — 11 — 13 — 15 | ns
23 | twiio12 jtoen | OE Command Hold Time 10 — 13 —_ 15 — ns
| 24 | toroav |toeo | OF to Data Delay Time 10| — s | — 15 — | ns
25 | tenooz |tore | Output Buffer Turn-off Delay Time 0 13 0 13 0 15 ns 10
26 | torpax |toez | Output Buffer Turn-off Delay Time ] 13 4] 13 0 15 ns
Referenced to OE
27 | toLtrnt itrsn | RAS Hold Time 10 — 13 — 15 — ns
28 | toLiamt |trow | RAS Hold Time Referenced to OF 10 — 10 — 10 _ ns
29 | tayoniz |trp | RAS Precharge Time 25 - 25 — 30 — ns
30 | tauonie [trps | RAS Precharge Time (Self Refresh Mode) 72 — 90 — 110 — ns
31 | taismt [thas | RAS Pulse Width 40 | 100K | 50 | 100K | 60 | 100K | ns
32 | taLyRH1 | tRASP RAS Pulse Width (Fast Page Moda) 40 100K 50 100K 60 100K ns
33 | taLipn1 [trass | RAS Pulse Width (Self Refresh Mode) 300 | — | 30 | — | 300 | — ps
34 | ta1cL1 Itrop | RAS to CAS Delay Time 10 27 13 | 35 13 45 ns 6
35 | tpuacie |trec | RAS to CAS Precharge Time 5 — 5 | — 5 _ ns .
36 | taiav [trap | RAS to Column Address Delay Time 9 25 11 25 " 30 ns 7 i
37 | tauswiz |tawp | RAS to WE Delay Time 60 — 64 — 77 — ns 11
38 | toHewiz [thon | Read Command Hold Time o} — Q — — ns 9
39 | tarowio |thry | Read Command Hold Time 0 — [} — 0 — ns [*]
Referenced to RAS
B 9005650 00008Lb T&Y WN
a3 NPNX
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NN5116400B / NN5117400B series

CMOS 4M X 4bit Dynamic RAM
SYMBOL -40 -50 -60
NO. SEpEC|[sTD PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | UNIT | NOTE
40 | twrzci2|tres |Read Command Setup Time 0 - 0 — 0 — ns
41 | taore |the | Random Read or Write Cycle Time 80 — 90 — 110 | — ns
42 ! tolocie [trc | Read or Write Cycle Time (Fast Page Mode) 30 — 35 — 40 — ns 13,14
43 | trioniz | tamw | Read-Modify-Write Cycle Time 110 — 120 — 140 — ns
44 | teoeLs | termw| Read-Modify-Write Cycle Time 75 — 80 — 85 — ns 13,14
(Fast Page Mode)
45 [ter |tocr [ReresnPeriod . | NNsttesoos | — | e+ | — | e4 | — | o4 | ms | 15|
1 NNS5117400B — 32 — 32 — 32 ms 15
46 | taLiax |tran | Row Address Hold Time 6 — 8 — 8 — ns
47 | tayrio |tasp | Row Address Setup Time 0 — 0 — 0 — ns
48 | ¢ tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns 4,5
49 | to ywii [twon | Write Command Hold Time 7 —_— 10 —_ 10 —_ ns
50 | twrawmn|twp | Write Command Pulse Width 7 — 10 — 10 — ns
51 | tw1oL2 | twes | Write Command Setup Time 0 - 0 — 0 —_ ns 11
52 | tyicHt (tow | Write Command to CAS Lead Time 7 — — 10 — ns
53 | twirmt [tawe | Write Command to RAS Lead Time 7 — 7 — 10 — ns
54 | twripie |twsh | Write Command Setup Time 10 — 10 — 10 — ns
(Test Modse)
55 | ta 1wit |twhr | Write Command Hold Time 10 — 10 — 10 — ns
(Test Mode)
56 | twiznio|twrp | WE to RAS Precharge Time 10 — 10 — 10 — ns
(CAS before RAS)
57 | thLswwz|twrn | WE to RAS Hold Time 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

4.
5.

12.

13.
14,
18.

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

AC measurements assume ty=2ns.

Viu(min.) and Vy (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between VlH and VIL‘

. Operation within the tggp(max.) limit ensures that tgac(max.) can be met. taep(max.) is specified as a reference paint

only. If txep is greater than the specified tgop(max.) limit, then access time is controlled by tgac.

. 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 taa.

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either tgey Or tggy Must be satisfied for a read cycle.
. torr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output

voltage levels.

. twes: trwp: towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. If twcs2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgwp2tawp(min.), towp2tewp(min.) and tawp>tawp(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 (_a_t_access time) is indeterminate.

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

Access time is determined by the longer of taa, {cac, OF tgpa.

tasc2tcp to achieve tpa(min.) and topa(max.) values.

ther=128msec for Long Refresh version (L version).

Bl 9005650 0000467 910 WA

NPNDX as
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NN5116400B / NN5117400B series
CMOS 4M x 4bit Dynamic RAM

READ CYCLE
- “tRen c gl
!
| . TRAG(31)— e it e LRP(20) - ~>1
. ; |
RAS 3 A [\ —
tore(13) [ toshes) - . I ‘ ;
- tRcD(ze) - pep——— RSH(27) i | la—- LCRP(13)
——— 1CAS(10) ———— P
i
| - f N i
[ -
cas __/ 2 NN / /
i ;4.__ tRAD(28) e trRAL(IS) . _,‘ |
1sRED | tranus) Hascun | toaHas)! i
f— | » < | :

| |

m’g{%ﬁs 7, m Row Address K‘/ // }X Column Address 1&’// ) iy // i SIS /)

v

le——— taRge) | ;

o le— tRCH(38)
tRes@o j
- : !

tRRH(39) ‘

we Ly | Ny

pt——— tROH(28) o]
|

- ———m 10EA@22)

- / s // / S : Iy
OF . S,

) ///
///// // s /,/ /

— tcac() — g
torres)
taag ——w»
- tRac@) —— | — toEZ(26)—

. High-Z 2 y
vo 1- 9 @L valid Data-out
b torz(12)—m 7
'////} + High or Low

NOTE
Address AO - A11: NN5116400B
AC - A10: NN5117400B

B 9005650 00008LA A57 HE
as NPNXX
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NN5116400B / NN51174008B series
CMOS 4M x 4bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

tRcan >
- tRas(at) > tRP(8) ——
—_—
RAS N J N
teRP(13) ! cshts)
i tpcpzey M — tagHen teapia) —
«—— tcas(10) —»|
cas __/ A\ V4 Vi
- tAR(16)
le——— tRAD(36) - t RAL(18)
tasrar) tRAHQG) tasc(17) tcan(is) i
Address ” Row Add r
(NOTE) ow Address EW m Column Address w
- towisz) ‘!
i trRwi(s3)
- twpsoy >
WE %8 Z
twes(s1) ——— twcHag) ———
OE
tosga1)
l-——1tpha0) —w]
170 1~ High-Z ’ - -
Vo4 { - ValidDatain )
m : High or Low
NOTE
Address AQ - A11: NN5116400B
A0 - A10: NN5117400B
B 5005650 0000869 793 M
\VZ
NPNX a6
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NN5116400B / NN5117400B series
CMOS 4M x 4bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

RAS

CAS

Address
(NOTE)

WE

Vo 4

NOTE

e

thc@y
tRAS(31)

[

N

> : _trpe)

. tcsHis)

*cnpnsyr | g tRCDE4
' |

> tRsHEn -
<+—— toas(o)— - —»

> l‘v tCRP(13) -

Vi

J/ A\ L
ta——- 1AR(16) i
1
te—— tRAD(36)— L traL(18)
tashuaz) | | tRAHWE) tascuzy | teamps) |
e » |

HJ

7, W Row Addressﬁx// //,>§|t Column Address%'

e ‘cwusa-»‘
e tRWLES3)

- -
S () p——

e sy yaeg, Yy / 7
/:///// 1 //// ///'/ // 7, _,[/

T

|

I

|

toen(es) i toEH(E9)
-

r——
//,/ /// / // // / s //////f.

tose tom(eo)
. -t L

x: Valid Data-in _‘X/

Address A0 - A11: NN5116400B
A0 - A10 : NN5117400B

B 9005650 0000470 405 WA

47

. High or Low

NPNX
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NN51164008 / NN51174008 series

CMOS 4M x 4bit Dynamic RAM
READ-MODIFY-WRITE CYCLE
. tras(1) tRP(29) ™
_— p—ﬁ
RAS S P a ;
tcrP(13) :CSH(S’ tcrp(13)
lg—RCD{(34) tRsH(E7)
e {CAS(10) ]
cAs __/ AN /
: le—— tAR(16)
et— tRAD(36) —» tasciin
tasrin) il taneg [© S [ Toaas >
(Ang{-eEﬁs ﬂ Row Address / Column Address /
- tAWD(19) — . 1
< town(14) > CWL(52)
- tRwD(37)— ! trRwi(sa)
N
WE N/
toeaez) : toED(24) tweso)
" toezee)
oF Y. /
teacn | -
o ana) o toszy | | tDH(20)
- tRac) » e
'11%14" High 2 Data-out Data-in W
toz m . High or Low
NOTE
Address A0 - A11: NN5116400B
AO - A10 : NN5117400B
B 9005L50 0000471 34l I
\VZ
NPNX a8
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NN5116400B / NN5117400B series
CMOS 4M % 4bit Dynamic RAM

FAST PAGE MODE READ CYCLE

RAS

CAS

Address
(NOTE)

Vo 1~
170 4

NOTE

tear(ia)

|
tasR@7)|
PP

le—— tar(is)

tRAH(46) tascan

N

o ‘HAD(GS)‘:L‘ tCAH(TJ)
rt— Y P

t
trasp(az) RP(29)
1
/

[ tesuis) > [+ trcue) = 1% tRsHEn ™ | toapgs) !
e ¢ — ; -
RCD(4) ) teasiioy  tep) tcasqio) I
e tcas(10)» - > -

e (-

N /N

1RAL(18) —]

teAH(1S:
Bt tASCU1T ol e -

! tcan(ts)

/R

s

Row// /)EL Column

//

B ."‘ 7/ - / /
Column &/,{// /751 Column X/ iy

|
ot taa@ » - — tARH(39)

Bl 9005650 0000872 288 WM

A0 - A10: NN5117400B

49

treswo) tacn@sy  tRoswo)  tRoHGe tres(a0) tackas)
[ > - -
r i Il
B rayay= 8 X
T \Vi A\ 77
le—— tcpaz)
i tROH(28)
toeaez) toeaee) .
- toea(z)
" |
/ Y, TN TN A7
T T
taas) L toFF(2s5) ‘ torr(es) »l e LOFF(2S)
|
teac) [# e - >
t : t
thace) cAC() CAC(Y)
toEZ(28) ’ toEz(26) toez(es)
|-
K Out | Out — ‘% out p——o
i
torzig) torzae) toiziz)
Address A0 - A11: NN5116400B

NPNX
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NN5116400B / NN5117400B series
CMOS 4M x 4bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

trasP,

RAS N

tesHs) — »
terp(iy)

tPCU2)————m
l¢—— tRCD(34) ——p

tRp(20)

le— 1ASHE7) —o]

tcas(o) | terge

tcasiio) tere) tcasqo)

- terP(13)
CAS \

N

/
le—— tRAD(aB)—bI traL(18)
tasr@7) | | tRAH(M6) tasc(17)| tcam(s) tascizy | teaHus) tascp17) | tcaHps)
Address el e ! <—>] >r—?< |t -b-’-‘ 4—»1
s s L
rese 77X e XX o XK o K K o X
- tew(sz) ‘ towrisz) J —+ towi(sz) J

twessyy

| tRWL(S3)—
twes(syy | twehie)  twesesy)
tweHs) e 3

//;[ I
WE % /) /)A 4/ /
| t

le— twp(s0)y WRLs0) Lr twr(so)
OE 7

tos(a1) tok(20) tosee1) toHzo)  tpsen tbH(20)

-t . | g L L -t

VO 4 L Data-in § |

Data-in AE@ZL Data-in [@

: High or Low

NOTE
Address AO - A11: NN5116400B
A0 - A10: NN5117400B
M 9005650 0000873 114 WA
NPNX
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NN5116400B / NN51174008 series
CMOS 4M X 4bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRp(29)
~— trRasP(z)— -
E——
RAS Sr }Jﬁ
— tesms) . ' teRMW(44) tRsH(27)
terP(13) thoowe teapp
tcpg) terg) ha
teas(o) o m—— tCAS(10) le— tcas(10) o,
S / N /
CAS A
traD@s) '
. P t 1 : tRAL(18)
ASR(47) | tRaHe) tAscriz) |CAH(IS) tascy)| [CAH(IS) | tascun | tcaris
I 'T r—' \ ! i
! Ll i
aisre 7770 I, C G, CT
(NOTE) /, Row. CCol.umn :  Column_, \ Column ‘
| ! tCWL(SQLL ICWL(EQ)L towL(sz) ‘
i - r e B e
! T tRwi(sa)
—
t
RICS‘“” e town(re)—] e towD(14) e LOWD(14)»
!
|
" !
—_— / / f h
WE N N/ Sj[
. le—- +— tawp(19)—»- h—«J le——— LAWD(19)—» la—al te—1— LAWD{19) —»
twe(so) tweiso) tromze) twe(so)
toeacz) toeaez) |-_ t
e - OEA(22)
‘ T
oe / / i
toED(24) tOED(24) tOED(24)
teacq
o le— toPA2) —»f ‘ e 1CPA(2) |
¢w?(s) - | tana)
|
toez toEz(26) toez(26)—
e o ﬂ« tomzey tDH(e0)
i e
tos t |
L thace % @n | tosean| i
/O 1~ High-Z Z% \ ¢ ﬁ>__
Vo 4 NN
T Data-Out Data-Out\ oo, Data-Out
torzng CAta-Ou torz(iz) ala-Lu taziy Lata-Qu
Data-In Data-in Data-in
:High or Low
NOTE
Address AO - A11: NN5116400B

A0 - A10 : NN5117400B

BN 9005650 0O0DDA?4 OS50 EM
51 NPNX
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NN5116400B / NN5117400B series
CMOS 4M x 4bit Dynamic RAM

RAS ONLY REFRESH CYCLE

tro(at)

tRas(a1y o tRpes)——»

AAS . / ~

tRPC(as)

o Z7_ | N4

Address et
(NOTreE) ffi Row_ X7/ 7 X Row

t
e OFF(25)

VO 1~ X High-Z
voa ________F

[/, < High or Low
NOTE m
Address A0 - A11: NN5116400B
e A0 - A10: NN5117400B
WE, OE : Don't care.

CAS BEFORE RAS REFRESH CYCLE

trcia1)

ra—— tRP(20)— ] tras(a1)

tRP(20)——»
RAS  _ /| tepos N /

torie) [—————— toHRie) ——————>
—_—a t
CAS \ °S‘T‘“’

g

_/ / AN
twap(se) (4—4 twh(s7)
WE e Xy A,
torF(zs) .
VO 1~ High-Z
Vo4
/////) - vigh or Low
NOTE: OE, Address : Don't care.
WE must be high at the falling edge of RAS in order to prevent from entering test mode.
M 9005L50 0000875 T97 M
NPNX | 52
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NN51164008B / NN5117400B series
CMOS 4M* 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

tRC(41) - trcia
tras(at) [ tRP(20) tras(a1) —> tRp(29)-»
RAS N 7 7 | N
RAS 1
|
o tAR(16) W | !
| |
tcre(13) 4 | i
lq—» e TRCD(E4) g tRsH(z7) ] teHR(E)» re— 1CRP(13)—m
! y
{
3 {
CAS _/L \ \ ; Z
lt— tRapas)—st—— tRAL(IG) — o
tasran | | tRAH@E)  tascan tonr
CAH(15)
Address
(NOTE) ﬂ Row I@Z Column
trost40) tRRH(39) twre(se) tRAH(30)
WE 7 \% %
taags)
[ 'ROH(aa)_’J

toea@2)

oF N 2

- 1CAG(T)

toEZ(26) torFes)
toiz(iz)
thace)
/O 1~ High-Z 7 ;
o X Valid Data-out S
m : High or Low
NOTE
Address A0 - A11: NN51164008

A0 - A10: NN5117400B

B 5005650 000087k 923 &M
53 NPNX
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NN5116400B / NN5117400B series
CMOS 4M X 4bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

- tRC(41) - tRoga1) »
tras(s1) tRP(20)-» e— tRAS(3Y) tRP(20) >
—_— _—
RAS N / N l \____
le—— tapiey———»
t
F‘ﬂ le— tRCD(34) tRsHE7) » e toHAE) ]}q—lmpna)—»
!
CAS J \
le— tRAD(S) tRAL(18) —]
tasn@7) | | tRaH4e)  tascun
- - tean(s)
Address
(NOTE) ﬂ Row Z@Z Column w // /
twes(s)
— le— twcha)
- twe(so) twRP(s6) }‘_, 4_,{ twRH(57)
WE N 7 N
oF Y
tps(aty
—— !DH[zo)—h
VO 1~ Valid Data-in
o 1. U X
m : High or Low
NOTE
Address AO - A11: NN5116400B
AO - A10: NN5117400B
BN 9005650 0000877 ALT M
N,
NPNX 54
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NN5116400B / NN5117400B series

CMOS 4M x 4bit Dynamic RAM
TEST MODE SET CYCLE (ﬁ, CAS BEFORE RAS REFRESH CYCLE)
tre(a1)
- tras(31) tapeo)
RAS
N /| \
tesran) - o) . LR_PE(SS) toRpa)
P — —t
CAS VN e / \%

twsnss)| | twR(ss)

WE 7 VN /

—pr—ta— tRaH4s6)
Address
(NOTE) 7/ / IR K

tAsR(a7) —»J* TEST MODE ADDRESS KEY

OE /'/ /
VO 1~ High-z
Vo 4
NOTE :TEST MODE ADDRESS KEY i
A5 and A6 must be "High". m - High or Low
A4 and A7 must be "Low".

All other address are "Don't care®.

Address AO - A11 : NN5116400B
A0 - A10 : NN5117400B

M The NN5116400B / NN51174008 has a 16 bit paralle! Test Mode Function for reducing test time. In the Test Mode,
memory configuration is 1M x 16 bits and the Column address A0 and A1 address is ignored.

a. Entering the test mode: .
The NN5116400B / NN5117400B 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 (I/O1~1/04) 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 I/O.

¢. Exiting the test mode: _
The NN5116400B / NN5117400B 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.

Bl 900550 0000A78 7ThL BE
55 NPNX
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NN5116400B / NN5117400B series
CMOS 4M % 4bit Dynamic RAM

SELF REFRESH MODE

— LI taassiag) VJ@]—.
RAS 7 \ f X
T — tospan tomsm teapgiy)
CAs / e \_
_ » topnie) tasn7)
(ANdod{%s)'s // M ROW X coL.
twrp(se) twhk(s?) treswo) .

wE 7 N Uz 7
_,}__.LOFFm)

Vo1~ — X High-z
he

NOTE m : High or Low

Address A0 - A11: NN5116400B
A0 - A10 : NN5117400B

[l The NN5116400BL / NN5117400BL. version has a Self Refresh Mode.

a. Entering the Self Refresh Mode: ' .
The NN5116400BL / NN5117400BL Self Refresh Mode is entered by using CAS before RAS cycle with WE * high * and

holding RAS and CAS signal * iow " longer than 300us.

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 NN5116400BL / NN5117400BL exits the Self Refresh Mode when the RAS signal is brought  high *.

. B 9005650 0000879 L32 EA
NPNX 56
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Power ed by | Cni ner.

NN51164008 / NN51174008B series
CMOS 4M % 4bit Dynamic RAM

ORDERING INFORMATION

NN5116400BXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

L

NN5117400BXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

J- 8838

BLANK:
L

17400 :

Bl 9005650 0000880 354 WA

57

40ns
50ns
60ns

Plastic SOJ
Plastic TSOP TYPE Il

Standard Version
Long Refresh Version
128ms Refresh

Fast Page
4M x 4 4,096 Refresh Cycle

40ns
50ns
60ns

Plastic SOJ
Plastic TSOP TYPE ||

Standard Version
Long Refresh Version
128ms Refresh

Fast Page
4M x 4 2,048 Refresh Cycle

NPNX
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