NN5117800B series Fast Page Mode \Y/
CMOS 2M x 8bit Dynamic RAM NPNX

e ——
DESCRIPTION

The NN5117800B series is a high performance CMOS Dynamic Random Access Memory organized as 2,097,152
words by 8 bits. The NN5117800B series is fabricated with advanced CMOS technology and designed with innovative de-
sign techniques resulting in high speed, extremely low power and wide operating margins at both component and system
levels.

The NN51178008 features a high speed page mode operation in which a high speed read, write or read-write is per-
formed 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 2,048 address combinations of AO to A10 during a 32 ms period.

Multiplexed address inputs permit the NN5117800B to be packaged in a standard 28-pin plastic S0OJ,28-pin plastic
TSOP 1. The package sizes provide high system bit densities. System level features include single power supply of 5V
+10% tolerance and direct interface with high performance TTL iogic families.

FEATURES M Fast Page Mode Operation
M Low Power Operation
B 2,097,152 X 8 bit Organization Low Standby Current (CMOS level input)
W Single 5V +10% Power Supply -Standard 1mA
W Performance Ranges -L version 150pA
Il 2048 Refresh Cycles
Parameter -40 | -50 |-60 -Standard 32ms
= B ’ T -L version 128ms
Max. RAS
Access Time (trac) | 407 | %0ns  [B0ns M Self Refresh Mode
GAs T L version)
Max. CAS (
Access Time  (tcac) 1ins | 13ns 160 B All inputs/Outputs and Clocks
fully TTL and CMOS compatible
Max. Column Address
Access Time ) 20ns | 25ns |30ns B Refresh Modes
Min.Read/Write 80ns | 90ns [110ns RASony
Cycle Time (tac) CAS before RAS
Hidden Refresh
W High Reliability Package
Plastic 28pin SOJ (P28SJ-2B-L)
Plastic 28pin TSOP (P28TP-2B-L)
BN 9005650 0000902 845 WA
N092-FXX-00035 Rev.1.0 appendix-B MAY.1997 NIPPON STEEL SEMICONDUCTOR CORPORATION
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NN5117800Bseries

CMOS 2M x 8bit Dynamic RAM
PIN CONFIGURATION
Vee B safl \6s vee f1© 233 Vss
V0,12 O 27 |0 V/Og ¥o, O 2 27 |0 VO,
17054(3 26| vo, ¥0, 0 3 260 1VO;
110304 4 250 /Og V05 O 4 25{ /Og
/04| 5 24|p 1VOg W04 M5 2410 I/Os
WE(]|6 23|01 CAS WE Ol 6 230 CAS
RAS|7 2N OE RAS [ 7 22m OE
ncr}i8 2t|pAg NC [ 8 21 [0 A9
Apl]|@ 20(pAs Ao o 20[D A8
Agl]i 10 19(p A7 A0 0 10 190 A7
A1 181{1 As At 11 18[0 A6
Ayd|12 1710 As A2 012 1710 A5
Asf]|13 16| Aq A3 M 13 16 [0 A4
Veci14 15| Vss Vee M 14 160 Vss
28-pin SOJ (400mil) 28-pin TSOP TYPE | (400mil)
P28SJ-2B-L P28TP-2B-L
PIN NAMES

AO0~A10 Address Inputs
Row/Refresh :A0~A10
Column :A0-~-A9

RAS Row Address Strobe

CAS Column Address Strobe

OE Output Enable

1/01~1/O8 | Data-in / Data-out

WE Write Enable

Voo +5V Supply

Vss Ground

NC No Connection

B 9005650 0000903 741 HE
NPNX 82
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NN5117800B series
CMOS 2M x 8bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

RAS O »| PAS Clock
RAS Genevaolgv
= CAS Clock WE —
CAs O | Generator Bonoraes |0 WE
Refresh
Counter !
{} L= |/O 1
B y [ /O 2
- /03
Data
jI> Column Decoders o e /04
Column Address Buffers | o .
AD - A9 Sense Amplifiers Vo5
& /O Logic /06
Addr 4 -
Address !:> Bu":f: ! 1107
A0 - A10 == /O 8
-g Memory —
- N g :> Array OE
(16,777,216) -0
Row Address é Voo
A0 - A10 <+—0O Vss
Substrate
Blas
Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout —1to7 v $°|'~"e_ maximumn ratings are ex(?eeded.
Votage on Ve Relative to Vg Voo o7 v Functnong_l operation s.houlld be restrlctgd to
st T o (Piast Tet 55 10 2125 s the conditions as detailed in the operational
orage emp?ra_u'e'( astic) Sig | —ooto+ sections of this data sheet. Exposure 1o 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
Vee Supply Voltage 4.5 5.0 55 A
Vss Supply Voltage 0 0 o] v
Viy Input High Voltage, All inputs 24 — 6.5 \
\ Input Low Voltage, All Inputs -1.0 — 0.8 v
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
B 9005650 0000904 L1L& &
N
83 NPNX
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NN5117800Bseries
CMOS 2M x 8bit Dynamic RAM

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

YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lcoy Operating Current -40 140 mA | tpe = tpe (Min.) 1,2
-50 130 mA | RAS, CAS, Address cycling
-60 120 mA
lcce | Standby Current 1.0 mA | RAS=CAS>(Ve-0.2V)
20 | mA | RAS=CAS2Vy
Standby Current 150 pA | RAS=CAS 2 (Vc-0.2V)
(L version) All other inputs are stable at ( Ve -0.2V)
or (Vs + 02V )
leca Refresh Current -40 140 mA | tpe =tre (Min.)
(RAS only refresh) -50 130 | mA | RAScydling, CAS =V 1
-60 120 mA
lcca Fast Page Mode Current -40 100 mA | tpe =tpe (Min.) 1,2
-50 90 mA | RAS=V,
-60 80 mA | CAS, Address cycling
lces Refresh Current -40 140 MmA | tge = tpe (min.)
(CAS before RAS refresh) -50 130 mA | RAS, CAS cycling 1
-60 120 mA
loce Refresh Current 500 MA | 2,048 cycles / 128ms
(L version : C& before tras < 200ns, WE 2 (Vo -0.2V)
RAS refresh) All other inputs are stable at (Vg - 0.2V)
or {Vgg+0.2V)
lecr Self Refresh Mode Current 300 pA RAS = CAS 2 ( Vo -0.2V)
(L version) All other input high levels are (Vgc - 0.2V)
input low levels are (Vsg + 0.2V)
H,l Input Leakage Current -10 10 pA | OV <V, < 5.5V, Others = OV
(Any input pin)
ligl Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS > Vjy(min.)
(For high impedance state) OV < Vgyr < 5.5V
Vou Output High Voltage 24 v lon=-5.0mA
Voo Output Low Voltage 04 v lo =4.2MA

Notes: 1. loc1, lces ) locs and Igos depend on cycle rate.
2. lgcq and I, depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢ = 5.0V £10%, f = 1MH2)

SYMBOL PARAMETER MIN. MAX. UNIT
Cing Address(AQ ~ A10) — 5 pF
Cinz RAS, CAS, WE, OE - 5 pF
Cour I/01 ~ 1JO8 - 7 pF
I 9005650 0000905 554 EA
NPNDX 8
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NN5117800B series

CMOS 2M x 8bit Dynamic RAM
AC ELECTRICAL CHARACTERISTICS
Test conditions : Vin/V=24v/08v Von/VoL=24V/0.4V output loading C, = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Vgc = 5.0 V £ 10%, Vgg = 0 V) (NOTES 3,4, 5)
SYMBOL 40 -50 -60
NO. [ sepec | sTD PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | max, | UNIT | NOTE
IS toliqv |tcac |Access Time from CAS — 11 —_ 13 — 15 ns 6,13

2 |toupqv |topa  |Access Time from CAS Precharge — 25 — 30 — 35 ns 13,14

3 |tavay |taa |Access Time from Column Address — 20 — 25 — 30 ns 7,13
4 |tpiiav |trac |Access Time from RAS - 40 — 50 — 60 ns 6,7

5 | taLicHt |tosn | CAS Hold Time 40 — 50 — 60 - ns

6 | taLicH: |tonn | CAS Hold Time (CAS before RAS Refresh) 10 — 10 — 10 — ns

7 |taiiex |tews |CAS Precharge Time (Self Rsfresh Mode) 5 | — | 80 | — | 50 | — | ns

8 | tohaciz [tepn | CAS Precharge Time (CAS before RAS Refresh) | 7 — 7 — 10 — ns

9 | tohacrz |t | CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — ns 14
10 | tovioni |teas | CAS Pulse Width 10 | 100K | 15 [ 100K | 15 | 100K | ns

11 [ teiiniz |tosn |CAS Setup Time (CAS before RAS Refresh) s | — | 5 | =1 5 | =1 s

12 | to1ox |tez | CAS to Qutput in Low-Z 0 - 0 - 0 — ns 8
13 | tohaniz |tore | CAS to RAS Precharge Time 5 — 5 — 5 — ns

14 | torywie | towp |CAS to WE Delay Time 32 - 32 — 37 — ns 1
15 | toiax |tcan | Column Address Hold Time 7 — 7 — 10 — ns

16 | taiax {tap | Column Address Hold Time 30 — 35 — 40 — ns

Referenced to RAS

17 | tavciz {tasc |Column Address Setup Time ] — 0 — [} —_ ns 14
18 | tavani |traL |Column Address to RAS Lead Time 20 — 25 — 0 | — ns

19 | tavwiz [tawp |Column Address to WE Delay Time 39 — 39 — 47 — ns 11
20 | toiipx |tow | Data Hold Time 7 — 7 — 10 — ns 12

twLibx
21 | fovore |bs | Data Setup Time (o] — 0 — 0 — ns 12
fovwiz

22 [toi1qv [toea |OE Access Time — 11 — 13 — 15 ns

23 | twitoLe [toen | OE Command Hold Time 10 — 13 — 15 _ ns

24 | touoqv |toep | OF to Data Delay Time 10 — 15 — 15 — ns

25 | tchoaz |tore | Output Buffer Turn-off Delay Time o] 13 o] 13 0 15 ns 10
26 | torzax |toez |Output Buffer Turn-off Delay Time 0 13 0 13 0 15 | ns

Referenced to OE

27 | toLsnmt s | RAS Hold Time 10 | — 13 — 15 — | ns

28 | to1AH1 [tron | RAS Hold Time Retferenced to OE 10 — 10 — 10 — ns

29 | tanemiz [the | RAS Precharge Time 25 — 25 — 30 — ns

30 | tanznie [tres | RAS Precharge Time (Self Refresh Mods) 72 — 90 — 110 — ns

31 | taiipu [tras | RAS Pulse Width 40 | 100K | 50 | 100K | 60 | 100K | ns

32 | taL1RH1 | tRAsSP RAS Pulse Width (Fast Page Mode) 40 100K 50 100K 60 100K ns

33 | taspu | trass | RAS Pulse Width (Seif Refresh Mode) 300 | — | 800 | — | 300 | — | ps

34 | taLicLs Itacp | RAS to CAS Delay Time 10 27 13 35 13 45 ns 6
35 | tguzcLz |tarc | RAS to CAS Precharge Time 5 — 5 — 5 — ns

36 |taisav |trao | RAS to Column Address Delay Time 9 25 1 25 11 30 ns 7
37 | taiiwiz [tawp | RAS to WE Delay Time 60 —_ 64 — 77 — ns 11

Bl 9005650 000090k 490 ==
85 NPNXX
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NN5117800Bseries

CMOS 2M x 8bit Dynamic RAM
SYMBOL -40 50 -60
NO- [ Jepec| stD PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | max, | UNIT | NOTE
38 | topowrz|tren | Read Command Hold Time 0 - 0 — ) - ns
39 | tpomz{tarn | Read Command Hold Time 0 - 0 _ 0 — ns 9
Referenced to RAS
40 | twrzciz(tres | Read Command Setup Time 0 — [} — 0 — ns
41 | thiopio |tae | Random Read or Write Cycle Time 80 — 920 — 110 —_ ns
42 | toiocl2 |tec .| | Read or Write Cycle Time (Fast Page Mode) 30 — 35 - 40 — ns 13,14
43 | taioniz |tavw | Read-Modify-Write Cycle Time M0 | — | 120 — | 140 ]| — ns
44 | 1010012 | trraw| Read-Modify-Write Cycle Time 75 | — [ 80| = | 88 | — | ns | 1314
(Fast Page Mode)

taer trer | Refresh Period — 32 —_ 32 —_ 32 ms
46 | taiax |tran | Row Address Hold Time 6 — 8 - 8 - ns
47 | tavare |tasr | Row Address Setup Time 0 = 0 — 0 = ns
48 | tr tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns 4,5
49 | tor 1wl |twen | Write Command Hold Time 7 _ 10 — 10 —_ ns
50 | twiywhi|twe | Write Command Pulse Width 7 -— 10 _ 10 —_ ns
51 | twricLe |twes | Write Command Setup Time 0 —_ 0 — 0 — ns 1
52 | twricHs |towe | Write Command to CAS Lead Time 7 — 7| — 10 — ns
53 | twirm |tawe | Write Command to RAS Lead Time 7 - 7 — 10 — ns
54 | twhontz|twrp | WE to RAS Precharge Time 10 — 10 — 10 — ng
55 | taLywhz [twan | WE to RAS Hold Time 10 — 10 — 10 — ns

Notes:

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

4.
5.

12.

13.
14.
15.

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

AC measurements assume ty=2ns.

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

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

only. if tgep is greater than the specified tgop(max.) limit, then access time is controlied by toac.

. 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 controlled by taa.

. Assumes three state test load (SpF and a 220 ohm to 1.3V Thevenin equivaient).
. Either tgoy or tgry Must be satisfied for a read cycle.
. topr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output

voltage levels.

. twcs: trwp: towp @nd 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 tawp2trwp(min.), tewp2tcwp(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. ’
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, tcac: OF topa-

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

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

B 9005650 0000907 327 W
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NN5117800B series
CMOS 2M x 8bit Dynamic RAM

READ CYCLE
tRo@y — >
tRAS(SU > le— tRPe)— ]
—_— —
RAS A / N
tere(1g) teshes)
- w f——— tRCD(E) — —t—— tRsHE7) > r—- tCRP(13) —
a——— tcas(o) s
cas __/ NN [/
|
la— . tRAD(36) __,47‘1 L tRasy
tasr@n | | tRanus) taschzy | tcamps)
- — [

A0~a10/.//X_RowAddtess X777/ Column Address X7

I
- tar(1s) tRCH(8) ]
tRcs(s0)
i.% > 1RARH(39)
L
WE /, / / W

i t—— ROH(28)— gl
[ ——» toEaez)

= /TN 1707

le— tCACH) —

torF(s)

- i tapg ——

I — tRacty re— toEz(26)-

~ High-Z ;
II|/%18 = jﬁ@g Valid Data-out
lt— torz(12) i
m : High or Low

B 9005650 0000908 2L3 &
87 NPNX
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NN5117800Bserles
CMOS 2M X 8bit Dynamic RAM

WRITE CYCLE (EARLY WRITE)

- trcan >
- trasq1) tRP20) ———
——y P—ﬂ
RAS N \____
t tesHE) —
CRP(13)
< tRoD() - tRsHEen) torp(1a) —
re—— tcAs(10) —
CAS _/ \ \—\‘ / f
taR(18) »
le—— tRAD(35) —»~ tRAL(18)
tasran | | tRaHEs) tasc(iz) | tcaw(s)
a .
AO~A10 Row Address ZW  Column Address w /
towi(s2) —J
- trwi(s3)
twp(sey —————
WE /) L
twes(s1) [——— t WeH(49) ——
OE
tps(21)
- r——— tp20) —
/O 1~ = - -
o 8 0& Valid Data-in // /
m : High or Low
BN 9005650 0000909 LTT A
v/ .
NPNX
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NN5117800B series
CMOS 2M x 8bit Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

- -— tRcuy >
- tRas@t e trrg) |
RAS Sr K
e tcsH(s) .
tCRR(13) w2 |4 IRCD(EBH —-w-a - YRSHE7 j—— toRP(13) - -
«—- toasio) - —m \
: : |
cas __/ J\\ / /
! jt——- 1aR(16)—— - by i
H |
it——— tRAD(36) — o - bt L 1RALOS) o e
tasrur | | tRAHES) | tascpny | teans) ; 3
N it e > .
o Row Addh T ST - /// 7 //// I 7T
AO0~A10/Z ess IN(//// /. Column Address X7/ /1 / /7 7/ 77/ 1/ Y, iy
I !
it 1CWL(52) o] i
lt— tRWLGED
e tWP(50) -
RN / Yy i
WE LI, I v
toeD(24) 1oEH(23)
-~ e
;
—_— // /// . ’/ ! 77 7
[
t oy
LS ! DH(20)
FENORRNE iy PPt -
y High-Z ‘ 7
77 7 id Datari 7T 777 7777
I{/% by iy, /) e

HE 9005650 0000910 911 WA
89

: High or Low

NPNX
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NN5117800Bseries

CMOS 2M x 8bit Dynamic RAM

READ-MODIFY-WRITE CYCLE

trRmw(43) >
B tras(a1) tRP(20)—*|
.
RAS N J/‘ AN
tesms) -
terr(13) torpoia
tRCD(34) g tRsizn
——————— tCAS(10) —————
CAs / AN /[ 7
le— taR(16)
- tRADee)— tasc(in
tashu) [ " taanee (¢ ™ - tcaH(1s)»
-
A0~A10//////R_Pow Address E@Z Colurnn Address X/, 77
- tawore) . |
t towLs2)
CWD(14) -
- tawp(n) > (e trwLsy
)
WE N _//'/
toea@2) toeDiz4) 1wp('50)
> toezes)
oF /
L tecac(n)
taae tos | | toHeo)
- trac() > o
~ High-Z —
I{I?)1B o : Data-out Data-in W
t p
e /7] High or Low
B 9005650 0000811 &53 NE
N7,
NPNX %
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NN51178008B series
CMOS 2M x 8bit Dynamic RAM

FAST PAGE MODE READ CYCLE

RAS

CAS

1O 1~
1708

tRp(29)
o - tRasp@Ez) ﬂ -
\ / \
terpg) | [ tosHis) — [ thoez) —™ 1 tasHen ™ | tcreuy
tRCD(ss) tepie) teas(io)  topg tcas(i0) Dl
e tcas(oy > e
‘1 = -
/] N / [/
I H
j—— tAR(18)—
— 1RaD(s) i rt—1— tRAL(18) —]
tasruz) I | toanps) t toan(s)
| + ASC(17) —wi1elt— ASC(17) ol gt fott——
| tRaHee)  tascan tcan(1s)
—\ o\
AO-A10 MW m Column % /XColumn W ”vColumn:W
| I
fﬂ UltA(S) e taa@ > | le— tRRIE)
tReswo) thoH@e)  troswo)  tRehas) tres(40) tRoH(38)
ot > ol
| | |
e | X/ Wl
[e— tcra@) —»
; tRoH(2e)
toea(a) . toeage) N
> P toeaz)
- J
I, 7 N TN Vi
I T T
taa) L# toFF(25) » LOFF(25) ! ,L_r_ toFF(es)
teacq) [« L—-b |
tracie teach) -—— tcac)
toEz(26) | toEZ(26)
4 . \ R
4
% CS—
ol e
toziz Data-Out 15,51 Data-Out ¢, 71 Data-Out

B 9005650 0000912 794 =M

91

: High or Low
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NN5117800Bseries
CMOS 2M x 8bit Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

tRP(2g)

. ;}::\_

RAS \
toapqa) | [ toshs) tpoz)—w  |a— tRSHE7) —!
ft—— tRCD(34) —
teas(o) | tor@) toaspoy top tcas(io) torp(ra)
o -
cas  _/ \ ; N\ 7N
I ‘RAD(as)A-] traL(g)
tashun | | tRAHA8) tasci7)| tcaHus) tascan | tcamps) tascan) | toanus)
et (] ‘—.[ R g [ it
X R c - i
AO~A10 _Row XJ77777X cowmn X777/7%_ Coumn K[/ Cotumn K
< lcwn_(sz)’l I* 'CWL(SZ)’I EI** !cwc.(sa)J
¢t tRWLE3)——»-]
twesesn) twes(s1) | tweHee)  twosest)
twoH4s) e (e &4 tweH@e)
WE /I I / //
t
la— twr(so) J WP(S0) L, twriso) >
of 7 W
tos(z1) tDH(20) tps21) toHeo)  tosey) tDH(zo)
o=
10 8 ﬁr Data-in Datain | Data-in M
m : High or Low
Bl 9005650 0000913 620 W
\VZ
NPNX 92
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NN51178008B series

CMOS 2M % 8bit Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RP(29)
trasP(z)
I I —
RAS N
tosHe) ™ trRMW(44) tRsH(27) j
tere(13) 'CRP(la)‘
o tRcD(34)—-§ ¢ \ =
i
;‘* teas(o) ] oPe) re— LCAS(10) - my cre) le teas(io) o,
— i
CAS / \a /- N /7
tRAD(36) ! |
t Ly ‘ t Lo tRAL(18)
ASR(47) | traHe) TAsC(17) "CAH(S) tascz)| TCAH(IS) tascrn) | toams)
iyl | ]
\
- N | B
A0~A10 ﬁ%ROW @vcolumn ,K/ @ Colum w /;‘/:‘x Columnw :
towws2) tewysz) towise
L (52)
t
T t RwD(a7)y ' tawcsa)
n[c_s(aso) le— town(14) le— 1CWD(14) o 5 e toWD(14)>
I i ! |
— T I -
WE / ViR N N_ i/ j f
e—— tawD(1)—=i P tawD(19)—» le— tawD{19)—
j ! twe(so) twpiso) tron(s) twpiso)
! toeae2) . toEa(z) [ N w *
| *-T—p \ - ) OEA(ZZ)
i ! I . H
—_ ; r \ ;
o8 TN TN T
i 3 H ! i N
| toED(zs)| toeniee) i .| toenes)| |
t : ; i
cAc) toray - || e toeaz) !
‘AAI(G) - l | AAB) e ‘ 3
| i | i
toez(e) toezis) tobe- | | toEz(ee)
i ’ ! | tom(0) {DH(20)
tDH(z0)
le—— tRAC(4) tose)|
VO 1~ High-Z y i
Vo8 R \ D
- —
fozoz) tozny Data-Out tozey Data-Out oo o
Data-in Data-In
m : High or Low
BN 9005650 0000914 567 WW
\V7
o NPNX
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NN5117800Bseries

CMOS 2M x 8bit Dynamic RAM
RAS ONLY REFRESH CYCLE
trown
tRAs(31) ra—— tRPRY)———]
ms ) N
CRP(13) trpc(s)
cas L , N4
tasr47)| | tRAH(4s)
[
ao-at0 LR Fow X/ 77X Row
’ toFF(25)
Ltl—
o1~ — X High-Z
vos -
Note: WE, OE = Don't care. m : High or Low
CAS BEFORE RAS REFRESH CYCLE
trou)
re— tRP(20)—» 1 tRas(sy)

RAS _/ » trpc(as) S

; trp(29)——m

g

terngs) [#————— toHpE) —
= t
CAS | tosn 111) /

.

twrp(ss) r¢—> L—" twhi(ss)
WE 74 kY Y Y
toFF(2s) )
i . High-Z
vos
/////].: High or Low
Note: OE, A0~A10 = Dont care.
B 9005650 0000915 4T3 EE
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NN5117800B series
CMOS 2M x 8bit Dynamic RAM

HIDDEN REFRESH CYCLE (READ)
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NN5117800Bseries
CMOS 2M x 8bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)
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NN5117800B series
CMOS 2M x 8bit Dynamic RAM

SELF REFRESH MODE
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l The NN5117800BL has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

: High or Low

The NN5117800BL Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS and CAS signa! *

low " longer than 300us.

b. Continuing the Seif Refresh Mode:

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

Mode.

c. Exiting the Self Refresh Mode:

The NN5117800BL exits the Self Refresh Mode when the RAS signal is brought " high .
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NN5117800Bseries
CMOS 2M x 8bit Dynamic RAM

ORDERING INFORMATION

NN5117800BXX(X) - XX

SPEED 40 : 40ns
50 : 50ns
60 : 60ns
PACKAGE J : Plastic SOJ
TT : Plastic TSOP Il

VERSION BLANK : Standard Version
L : Long Refresh Version
128ms Refresh

DESIGN CODE B

MODE 17800 : Fast Page Mode
2M x 8 ,2048 Refresh Cycle
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