NN5118165A / NN5118165B series

\/
EDO (Hyper Page) Mode NPN)A(
CMOS 1M % 16bit Dynamic RAM

DESCRIPTION

The NN5118165A / NN51181658 series is a high performance CMOS Dynamic Random Access Memoary organized as
1,048,576 words by 16 bits. The NN5118165A / NN5118165B series is fabricated with advanced CMOS technology and
designed with innovative design techniques resulting in high speed, extremely low power and wide operating margins at
both component and system levels.

The NN5118165A / NN5118165B series features an EDO (Hypar 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 1024 address combinations of A to A9 during a 16 ms period.

Multiplexed address inputs permit the NN5118165A / NN5118165B series to be packaged in a standard 42-pin plastic
$0J.,50-pin plastic TSOP TYPE |l. The package sizes provide high system bit densities . System level features include sin-
gle power supply of 5V +10% tolerance and direct interface with high performance TTL logic families.

8 EDO (Hyper Page) Mode Operation

FEATURES W Separate CAS (UCAS, LCAS) for Byte
Selection
H 1,048,576 X 16 bit Qrganization B Byte Read/Write Mode Operation
B Single 5.0V £10% Power Supply M Low Power Operation
@ Performance Ranges Low Standby Current (CMOS level input)
NN5118165A -Standard imA
-L version 150uA
Parameter | 50| -60 | -70 B 1024 Rofresh Cycles
Max. AAS -Standard 16ms
50ns | 60ns | 70ns
AccessTime  (tasc) -L version 128ms
Max. TAS B Self Refresh Mode
) < Time toad) 15ns | 15ns | 20ns (L version)
Max. Column Address | oo | gn0c | a3sng B All inputs/Qutputs and Clocks
AoceasTime () fully TTL and CMOS compatible
Max. Read/Write
Cycle Time (tnc) 100ns | 110ns | 130ns B Refresh Modes
RAS only
NN5118165B CAS before RAS
Parameter -40 | -50 | -60 H!dden F.lefr.e-.sh
— H High Reliability Package
Xax. Rﬁl_s 40ns | 50ns | BOns Plastic 42pin SOJ (P42SJ-2B-L)
coess Time_ (wo) Plastic 50pin TSOP TYPE Il (P50/44TP-3B-L)
Max. CAS
Access Time (toac) 1ins | 13ns | 15ns
Max. Column Address
Access 1l|jme (tan) 20ns | 25ns | 30ns
Min.Rsad/Write
Cycle Time (tec) 80ns | 90ns | 110ns
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NN5118165A / NN51181658 series

CMOS 1M < 16bit Dynamic RAM
PIN CONFIGURATION
vee 10 5010 Vse ves m1C 50D Vee
Vo1 02 490 VO16 vote M2 49(0 Vo1’
voz 03 48 VO15 vo15 o3 4810 voe
vos m 4 47[0 V014 vO14 M 4 47f0 103
 YO4 s 4611 V013 vo13 o5 48]0 V04
Ve 06 450 Ves Ves 6 45/ Ve
vos M7 M Vo - ‘vor2 M7 441 vOs
vos 8 430 Vo1 vo11 s 43 VOB
o7 19 420 V010 o010 o9 42D o7
Vo8 m 10 #1[0 Vo9 . vos 10, 4110 o8
NC o 11 400 NC NG 0 11 400 NC
NC 0f 15 360 NC Ne O 15 360 NC
NC 16 3510 LCAS ‘ LCAS [0 16 3510 NC
WE 0 17 - 340 UCAS UCAS M 17 34 [0 WE
RAS 0 18 330 OF OE 0 18 33[0 RAS
NC O] 19 azfm Ag A9 19 320 NC
NC [ 20 31[D A8 A8 0 20 31{0 NC
A0 I 21 0 [0 A7 AT 021 300 AO
Al I 22 29 [0 A6 Ap O 22 20[@ A1
A2 O 23 28 I A5 A5 23 280 A2
A3 [ 24 27 (0 A4 A4 T 24 270 A3
Veo M 25 260 Ves vss @25 26 {0 Voo
50/44-pin TSOP TYPE (Il ) 50/44-pin TSOP TYPE (Il }
Normal Bend (400mil) Reverse Bend (400mil)
P50/44TP-3B-L . P50/44TP-3B-L
Vee iy 25(0 Vss
vo, |2 O 41|p VO
vo,0|3 401 VQ45
VCs0 (4 39(0 /O44
VO, 015 38| V043
Vecl}(6 37|80 Vss
vosQ|7 36(0 V042
vos}}8 35| 1044 PIN NAMES
ro;0ie 34(0 V04
10g| 10 33|p V0g AO~-A9 | Address Inpuls
NCI| 11 32(0NC RAS Row Address Strobe
%‘é E 12 3(1, 3 LCAS UCAS | Column Address Strobe |
— 13 EAS . Upper Byte Control
AASO|14 290 OE —
nc|1e 27/[1 Ag ____ | Lower Byte Gontrol
AgQi17 26,0 Ay OE - Output Enable
A D18 250 Ag V01-1/016 | Data-in / Data-out
Ao O] 19 240 As — _
Vecl| 21 22/ Vgg Vec +5V Supply
42-pin SOJ (400mil ‘ Yes | Ground
-pin mi
pp423J_2(B_|_ ) NC No Connection
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM
WE C
OE O v
RAG (e | FAB Clock | ™ WE Clock
RAS ¢ Generator - Gengrgt%r -
. { ¥
LCAS ™1 TAS Clock ™ DE Clock
—_UC AS O | Generatar »| Generator
' '3
Refresh
Counter Lower 1701
B
JL ' bl I
l\ Bul/ff%rs os
Column Decoders
Column |-/
Address
(NOTE) Sense Amplifiars
> /0 Logic
; ¥
Address | - @
Add - -
(No’Teé‘f Buffers Uprptgr O 9
” Dala j D |
T :D [1fe)
2 Memory Bufters 0 16
:> i fl> Artay
Row z {16,777,216)
Address i3
{NQTE) -0 Voo
- Vsg
Substrate
Bias
Generator
NOTE
Addrass / Row Address | Column Address
AD - A9 AD - A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin, Vout -1t07 v SOEUte. maximum. ratings are ext?eeded.
Voltage on Vce Relative (o Vs Veo 1107 v Functlon.a! operation s‘houlid be restrlctgd to
ot T ture (Plast Tl 55 10 1125 o the conditions as detailed in the operational
orage emp?ra_”re'( astic) bt oo 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 device reliability.
Short Circuit Qutput Gurrent lout 50 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT _
Vee Supply Voltage 4.5 5.0 55 v
Vss Supply Voltage 0 0 0 \'
Viy Input High Voltage, All Inputs 24 — 8.5 v
Vi Input Low Voltage, All Inputs -1.0 — 0.8 Vv

Note: Al voltage values in this data sheet are with respect to Vg unless otherwise specified.
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NN5118165A / NN51181658 series

CMOS 1M x 16bit Dynamic RAM
TRUTH TABLE
INPUTS 170
— — OPERATION NOTES
RAS | LCAS | UCAS WE OE | I/O1~1/O8 | /O9~1/O16
H H H H H High-Z High-2 Standby ‘1 3
L H H H H High-Z High-Z Refresh 13
L L H H L Dout High-Z Lower byte read 1,3
L H L H L High-Z Dout Upper byte read 1,3
L L L H L Dout Dout Word read 13
L L H L H Din Don'tcare | Lower byte write 1,23
L H L L H Don't care Din Ulpper byte write 1,23
L L L L H Din Din Word write 1,2,3
L L L H H High-Z High-Z 1,3
H—-L L H H — High-Z High-Z CBR refresh 1,3
H—L H L H — High-Z High-Z OSreﬂ refresh
H—L L L H — High-Z High-Z

Notes: 1. H:high (inactive) , Lilow (active) , —:unconcerned with H or L.

2. twos 2 Ons : early write mode.
 twes < Ons : OE controlled write mode.

3. Operation mode is set by the earliest of LCAS and UCAS active edge and reset by the latest of

LCAS and UCAS inactive edge.
However write operation and High-Z control are done independently by each LCAS,UCAS.
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NN5118165A / NN51181658B series
CMOS 1M < 16bit Dynamic RAM

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

(NN5118165A)
{SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lec Operating Current -50 190 mA | tgc = tge (min.) 1,2
-60 170 mA | RAS, CAS, Address cycling
-70 150 mA
locz | Standby Current 1.0 | mA | RAS=CAS 2 (Vee-02V)
20 | mA | RAS=CAS 2V,
Standby Current 150 | pA | RAS=CAS2(V-0.2V)
(L version) All other inputs are stable at ( Voo - 0.2V)
or( Vgg +0.2V)
lcca Refresh Current -50 190 mA | tag =1gc (min.)
{RAS oniy refresh) -60 170 mA | RAS cycling, CAS =V, 1
-70 150 mA
lcca EDO (Hyper Page) Mode Current -50 120 mA | typc = typc (Min) 1,2
-60 110 mA | RAS=V
-70 100 mA | CAS, Address cycling
lges Refresh Current -50 190 mA | tpc =tpc (min.)
(CAS beiore RAS refresh) -60 170 mA : RAS, CAS cycling 1
-70 150 mA
lecs Refresh Current 500 BA | 1024 cycles/ 128ms
{L version : CAS bafore trag < 200ns, WE 2 ( Ve - 0.2V)
RAS refresh) All other inputs are stable at { Voo - 0.2V)
or{Vgg +02V)
lecr Self Refresh Mcde Current 300 WA | RAS=CAS < (Vgg+0.2V)
(L version) Ali other input high levels are ( Ve - 0.2V )
or input low levels are ( Vgg + 0.2V )
N4 Input Leakage Current -10 10 HA | OV £V <55V, Others = OV
{Any input pin)
ol | Output Leakage Current -10 10 pA | RAS 2 Vi{min.), CAS 2 Vju(min.)
(For high impedance state) OV < Vour <55V
Vou Output High Voltage 24 \' lon=-5.0mA
VoL Cutput Low Voltage 0.4 A loo=4.2mA

Notes: 1. Iggy, lgcs . locs and iqes depend on cycle rate.
2. gy and lge4 depend on output loading. Specified values are obtained with the cutputs open.

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

SYMBOL PARAMETER MIN. MAX. UNIT
Cint Address(A0 ~ A9) — 5 pF
Cue RAS, UCAS, LCAS, WE,OE — 5 pF
Cour V¥O1~1/016 — 7 pF
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NN5118165A / NN51181658 series
CMOS 1M % 16bit Dynamic RAM

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

(NN5118165B)
EYMBOL PARAMETER - SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lcci Operating Current -40 200 mA | tac =tpg (Min.) 1,2
-50 180 mA | RAS, CAS, Address cycling
-60 160 mA
locz | Standby Current 10 | mA | RAS=CAS2(Vgc-0.2V)
20 | mA | RAS=CAS2Vy ‘
Standby Current 150 | pA | RAS=CAS2(Ves-02V)
(L version) All other inputs are stable at { Vg - 02V )
or ( Vgg +0.2V)
lccs Refresh Current -40 200 mA | tre =trc (Min.)
(RAS only refresh} -50 180 mA | RAS cycling, CAS =V 1
-60 160 | mA 7
loes EDO (Hyper) Page Mode Current -40 130 MA | type = tupe (Min.) 1,2
50 120 | mA | RAS=V,
-60 110 mA | CAS, Address cycling
lees Refresh Current -40 200 mA | tge =tgg (min.)
(CAS before RAS refresh) -50 180 mA | RAS, CAS cycling 1
-60 160 mA
lcce Refresh Current 500 uA | 1,024 cycles/ 128ms .
CAS before RAS refresh) - thas < 200nS, WE = ( Vg -0.2V)
) All other inputs are stable at ( Vg - 02V)
or{Vgg+0.2V)
lcc; | Self Refresh Mode Current 300 | wA | RAS=CAS<(Vgs+02V)
All other input high levels are ( Vge - 0.2V)
or input low levels are ( Vgg + 0.2V)
li4l input Leakage Current -10 10 A | OV <V, < 5.5V, Others = 0V
(Any input pin)
ol | Output Leakage Current -10 10 PA | RAS 2 Vy(min), CAS 2 Vj,(min)
(For high impedance state) OV £ Vg 5.5V
Voy | Output High Voltage 24 V | lgy=-5.0mA
Vou Qutput Low Voltage 04 v lo =4.2mA

Notes: 1. lcc1. loca s lccs and lges depend on cycle rate. _
2. lggq and lgc4 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
Cini Address(AQ ~ A9) — 5 pF
Cihz RAS, UCAS, LCAS, WE,OE — 5 pF
Cour | HO1~ 1016 — 7 pF
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS (NN5118165A)

Testconditions :  Vy/ V| =2.4V/0.8V Von/VoL=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 3.4.5,17)

NOTES -50 -0 -70
NO. JEDEC | STD. PARAMETER N, | Max | min | max | min | max | UNIT | NOTE
1 | tetav |teac |Access Time from CAS — | 15| — | 15| — | 20| ns | 613
2 |towav |tem | Access Time from CAS Precharge — 30 — 35 — 40 ns 13,14
3 itway [taa jAccess Time from Column Address — 25 — 30 — 35 ns 7,13
4 {tasav |trac |Access Time from RAS — 50 — 60 — 70 ns 6,7
5 | tauicht |tosn | CAS Hold Time 35 — 45 — 55 — ns
6 |taiicx |tons | CAS Hold Time (Self Refresh Mode) 5 | — | 50| — | 50 | — ns
7 | taLicht [tewn | CAS Hold Time (CAS before RAS Refresh) 10 | — 0| — 10 | — | ns
8 | toreciz |teen | CAS Precharge Time 10 - 10 — 10 - ns
(CAS before RAS Refresh)
9 !tenwscrz |tcp | CAS Precharge Time 5 — 5 — 5 - ns 14
10 | toLioms |tcas | CAS Pulse Width 8 [100K| 10 |100K| 15 | 100K! ns
1 | telinie |tesn |CAS Setup Time 5 — 5 - 5 — ns
(CAS before RAS Refrash)
12 | topiax |tz | CAS to Output in Low-Z 0 - 0 — 0 — ns 8
13 | tonenie |tore | CAS to RAS Precharge Time 5 — 5 — 5 — ns
14 | toLiwiz |town | CAS to WE Delay Time 32 | — a7 — 42 — ns 1
15 | torsax |tcan |Column Address Hold Time 7 —_ 10 — 12 —_ ns
16 | tapiax |tan [ Column Address Hold Time 35 — 40 - 40 — ns
Referenced to RAS
17 | bwere |tasc | Column Address Setup Time 0 — ¢] —_ 0 — ns 14
18 | tavcry |tcar  |Column Address to CAS Lead Time 13 —_ 18 — 23 —_ ns
19 | tavamr [tmar | Column Address to RAS Lead Time 25 — 30 — 35 — ns
20 | taywis |tawp |Column Address to WE Delay Time 39 —_ 47 - 54 - ns 11
21 | toipx itony | Data Hold Time 10 — 10 —_ 10 — ns 12
fwLipx
22 | toroox [tone | Data Output Hold Time 0 — 0 — 0 — ns
23 | tpyore (tps | Data Setup Time 0 — o — 0 — ns 12
fovwe
24 jtolyqv iloea |OE Access Time — 15 — 15 — 20 ns
25 | twiiotz toen | OE Command Hold Time 15 — 15 — 20 — ns
26 | tanpalz [torz | OE Pulse Width for Qutput Disable 7 —_ 7 — 7 - ns
When CAS High
27 | toLichi [tocs |OE Setup Time to CAS High 7 — 7 — 7 — ns
28 | tgL1pH1 (tors |OE Setup Time to BAS High 7 - 7 — 7 — ns
29 | tersay |toep | OE to Data Delay Time 10 | — 10| —| 10| — | ns
30 | tooox |toz | OE to Output in low-Z 0 —_ 0 — 0 — ns
31 | toyzaz |torr | Output Buffer Turn-off Delay Time 0 13 0 15 o 15 ns 10
32 | tonzox |topz |Output Buffer Turn-off Delay Time 0 10 0 15 0 15 ns
Referenced to OE
33 | thuoz |torn |Output Buffer Turn-off Delay Time 0 13 0 15 0] 15 ns 16
Referenced to RAS
twizaz [twez | Output Buffer Turn-off Delay Time 0 13 0 15 0 15 ns
Referenced to WE
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NN5118165A / NN5118165B serles

'CMOS 1Mx 16blt Dynamic RAM
YMBOL 8 70

NO. JE:EC STD. PARAMETER . MIN. | MAX | MIN. | MAX | MIN. | MAX UMIT | NOTE

35 | toqpii| thsw | RAS Hold Time 15 —_ 15 | — 20 | — ns

36 | toLimui| thon | RAS Hold Time Referenced to OE 10 - 10 | — 10 - ns

37 | tcHenHi| tarcp | RAS Hold Time 30 - 35 - 40 - ns
Referenced CAS Precharge

1 38 | truome| the | RAS Precharge Time 25 — 3 | — 40 - ns

39 | tponce| thps | AAS Precharge Time (Self Refresh Mods) 100 [ — | 110 — | 180 | —

40 | tarmt| tras | RAS Pulse Width 50 [100K| 60 |[-100K| 70 | 100K | ns

41 | tgimmi| trass | RAS Pulse Width (Self Refresh Mods) 300 [ — [ 30{ — [ 30] — ps

42 | tg1pM1| trasp | RAS Pulse Width (EDO (Hyper Page) Mode) 50 | 100K 60 .| 100K [ 70 | 100K [ ns

43 | taLict | trep RAS to TAS Delay Time 13 35 13 45 13 50 ns 6

44 | tqueers| tape | RAS to TAS Precharge Time 0 — 0 — 0 — ns

45 | /v | thap RAS to Column Address Delay Time " 23 11 30 11 | 35 ns 7

46 | taoox | Az RAS To Output in Low-Z 4] — 0 — 0 —_ ns

47 | taLwiel tawp | RAS to WE Delay Time 64 —_ 77 — B9 —-— ns | 11

48 | tcrzwid then |Read Command Hold Time 0 - 0 - ] — ns 9

49 | tgHowio tran | Read Command Hold Time o —_ 0 — c — ns 9
Referenced to. RAS _

50 | twmocid theg | Read Command Setup Time 0 — 0 — 0 — ns

51| taon| the {Random Read or Write Cycle Time 100 — 110 — 130 — ns :

52 | tosan| tuee | Read or Write Cycle Time 20 — 25 — 30 —_ ns 13,14

- {EDCQ (Hyper Page) Mode) :

53 | triopis | tamw | Read-Modify-Write Cycle Time 120 | — | 1490 | — | 160 | — ns

54 | teyociz | trraw| Aead-Modify-Write Cycle Time 55 2 £ 65 £ 75 — | ns 13,14
{EDC (Hyper Page) Made)

55 | tagr | tagr | Refresh Period — 16 - 16 — 16 ms 15

56 | tniiax | tram |Row Address Hold Time 8 -— 10 — 10 — ns

57 | tane | tasp | Row Address Setup Time 0 — 0 — Q — ns

58| ty r Transition Time (Rise and Fall) 2 50 2 50 2 50 ns 45

59 | twLiww{ twez |WE Pulse Width for Disable 7 - 7 - 7 — | 'ns
When CAS High

60 | teLiwnil twen | Wrrite Command Hold Time 10 —_ 10 - 15 — ns

61| twswhi twp | Write Command Pulse Width 1w | — | 10| — |15 =] n

62 | twLiore| twos | Write Command Setup Time 0 — 0 - 0 - ns 11

63 | twiscm| towe | Write Command to CAS Lead Time 5 | — | 15| — |2 | = | n

64 | twsrmil trwe | Write Command to RAS Lead Time 15 — 15 — 20 — ns

65 | twrora twrp | WE 1o RAS Precharge Time 0| — | w| —1]10]| —|ns
(CAS batore RAS refrosh).

66 | taLiwmgl twr | WE to RAS Hold Time 10 — 10 | — 10 | = ns
(CAS before RAS refresh)
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NN5118165A / NN51181658B series
CMOS 1M 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS (NN5118165B)

Test conditions : Viu/ V=24V /08vV Von/VpoL=2.4V/ 0.4V output loading G = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Vge = 5.0 V + 10%, Vgg = 0 V) (NOTES 3,4, 5)
No, | NOTES PARAMETER 0 i 80 UNIT| NOTE
JEDEC | STD. MIN. MAX. MIN, MAX. MIN. MAX.
1 |toiav |tcac | Access Time from CAS - 11 — 13 — 15 ns | 6,13
2 |toHzov it |Access Time from CAS Precharge - 25 — 30 - a5 ns (13,14
3 |twav itaa |Access Time from Column Address — 20 - 25 — 30 ns (7,13
4 |tpyav |trac |Access Time from RAS — 40 — 50 - 60 ns | 6,7
5 |taiicHt |tesw | CAS Hold Time 30 —_ 35 - 40 — ns
6 |tauicx |lcns |CAS Hold Time (Self Refresh Mode) 50 — -50 - -50 — ns
7 | tauscHr |teun | CAS Hold Time (CAS before RAS Refresh) 10 — 10 - 10 — ns
8 | toractz lopn | CAS Precharge Time 7 — 7 _ 10 R
(CAS before RAS Refresh)
9 |topaciz ltcp | CAS Precharge Time 5 — 5 — 5 - ns| 14
10 | toiicHi (teas | CAS Pulse Width 8 100K 8 100K 10 100K | ns
11 | telnLz |tesn [CAS Setup Time 5 — 5 - 5 — ns
(CAS before RAS Refrash)
12 |toiax |tcz | CAS to Output in Low-Z 0 — 0 — 0 — ns| 8
13 | toronis |tcpe | CAS to RAS Precharge Time 5 - 5 — 5 - ns
14 | toywie [tewo | CAS to WE Delay Time a2 — 32 - 37 — ns | 11
15 | to1ax |tcan | Column Address Hold Time 7 — 7 — 10 — ns
16 |taiax [tar | Column Address Hold Time 30 — 35 — 40 — ns
Referenced to RAS
17 | tavoLs iASC Column Address Setup Time 0 — V] — 0 — ns| 14
18 | tavens |tcar | Column Address to CAS Lead Time 10 — 13 — 18 — ns
19 | tavaH |trar | Column Address to RAS Lead Time 20 — 25 — 30 — ns
20 | taywiz |tawp |Column Address to WE Delay Time 39 — 39 — 47 - ns | 11
21 | tospx |ty |Data Hold Time 7 — 7 — 10 — ns | 12
twiibx
22 | tooax [toHe |Data Output Hold Time o] — o - 0 — ns
23 | twere |tos | Data Setup Time §] — o — 0 — ns | 12
tovwia
24 | topiav |toea |OE Access Time — 11 — 13 — 15 ns
25 | twiiowz |toen |OE Command Hold Time 10 - 13 - 15 — | ns
26 | tapoalz [topz | OE Pulse Width for Output Disable 7 -— 7 - 7 — ns
When CAS High
27 | teLicH1 |tocs | OE Setup Time to CAS High 7 — 7 — 7 _ ns
28 | tgi1anr |tors | OE Setup Time to RAS High 7 - 7 — 7 — ns
29 | torpav (toeo | OE to Data Delay Time 10 — 15 — 15 —_ ns
30 | toaox |torz | OE to Output in low-Z 0 - 0 — 0 — ns
31 | topooz topr | Output Buffer Turn-off Delay Time 0 13 0 13 0 15 ns |10,17
32 | tonaax |toez | Output Buffer Turn-off Delay Time 0 13 0 13 o 15 ns
Referenced to OE
33 | tpuoz torm | Qutput Buffer Turn-off Delay Time 0 13 0 13 o) 15 ns | 16
Referenced to RAS
34 | twizaz |twez |OQutput Buffer Turn-off Delay Time 0 13 0 13 0 15 ns
Referenced to WE
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NN5118165A / NN5118165B series

CMOS 1M x 16bit Dynamic RAM
No.|__SYMBoL PARAMETER _ 0 __ % 8 lun| Note
JEDEC | STD. MIN. MAX. | MIN MAX, MIN. MAX. :
35 |torspmt |troy | AAS Hold Time 10 . 13 - 15 - ns
36 |toLimmt [tron |RAS Hold Time Referenced to OE 10 — 10 - 10 — | ns
37 [ tonerm | taree | RAS Hold Time 25 — 30 - 35 — |ns
: Referenced CAS Precharge
38 |tpomio [thp | RAS Precharge Time 25 - 25 — 30 — | ns
39 | tazpia |taps | RAS Precharge Time (Self Refresh Mode) 72 — 90 — I 110 — ns
40 {ta4rur |tras | RAS Pulse Width 40 100K 50 100K | 60 100K | ns
41 | taiprr | trass |RAS Pulse Width (Self Refresh Mode) 300 — 300 - 300 — us
42 |t nH1 | trasp | RAS Pulse Width (EDO (Hyper Page) Mode) | 40 100K 50 100K 60 100K | ns
43 |trigou |trop | RAS to CAS Delay Time 10 27 13 35 13 45 |[ns| 6
44 |tauscie |tree | RAS to CAS Precharge Time 5 - 5 —_ 5 - ns
45 |taiav | tmap | RAS to Column Address Delay Time 9 25 11 25 11 30 ns | 7
46 |tqaax |taz | RAS To Output in Low-Z 0 — 0 — 0 — ns
47 |taiiwie i trwp | RAS o WE Delay Time 60 - 64 —_ 77 — ns | 11
48 | toyowo | tren | Read Command Hold Time 0 — 0 — 0 —_ ns| 9
49 | tpowr2 | thpy | Read Command Hold Time 0 — 0 —_ 0 - ns | 9
Referenced to RAS
50 | twHeoL2 [ thes | Read Command Setup Time o - 0 — ] - ns
51 |tpiope [taRe | Random Read or Write Cycle Time ' 80 — 80 —_ 110 — ns
52 [toocie |twpc | Read of Write Cycle Time 16 - 20 — 25 — | ns [13,14
{EDO (Hyper Page) Mode)
53 tRLthLz‘ tevw | Read-Modify-Write Cycle Time 110 — 120 — 140 —_ ns
54 |toiocte | termw | Read-Modify-Write Cycle Time 52 534 55 - 65 — ns | 13,14
(EDO (Hyper Page) Mods) :
55 |tpee taer | Refresh Period — 16 — 16 - 16 ms | 16
56 |taiax | tran | Row Address Hold Time 6 —_ 8 — 8 _ ns
57 itavaie |tasp | Row Address Setup Time 0 —_ 0 - 0 —_ ns
58 it tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns | 45
59 | by_swii | twpz | WE Pulse Width for Disable 7 — 7 — 7 — ns
When CAS High
60 |toLiwHi | twen | Write Command Hold Time 7 — 10 - 10 — ns
61 [twiowwi|twp | Write Command Pulse Width 7 — 10 - 10 - ns
62 |twricLe | twes |Write Command Setup Time 0 - 0 - o — ns | 11
63 | tweict | towe | Write Command to CAS Lead Time 7 —_ 7 —~ | 10 — ns
64 | twiimrt | trw | Write Command to RAS Lead Time 7 — 7 — 10 — | ns
65 | twioree | twrp | WE to RAS Precharge Time 10 — 10 - 10 - ns
66 |taL1wHe | twaH | WE to RAS Hold Time 10 — 10 - 10 — | ns
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

Notes:

3. Eight Initialization Cycles are required following a 200us pause after Power Up.
These Initialization Cycles may consist of one of the following : RAS only refresh Cycles, Read Cycles, Write Cycles,
CAS before RAS refresh Cycles.

4. AC measurements assume t;=3ns. All AC parameters are measured with ViL(min.)2Vgg and V) p(max.)<V¢e 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 tgcp(max.) limit ensures that tgac(max.) can be met. trcp(max.) is specified as a reference point
only. If tpep 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. trap(max.) is specified as a reference point
only. If taap is greater than the specified tgap(max.) limit, then access time is controlled by taa.

8. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).

9. Either treyy or tgpy must be satisfied for a read cycle.

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

1. twes: trwps towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tycs=twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyp>tawp(min.), towp2tewp(min.) and tawp2tawp(min.), the cycle is a read-
modify-write cycle and the data-out wili contain data read from the selected cell. If neither of the above conditions is
salisfied, 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 tau, tcac, or tcpa:

14. tasc2tep to achieve tpc(min.) and topa(max.) values.

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

16. torg applies only when CAS is high.

17. Vou=2.0V and Vo =0.8V are reference levels for measuring EDO mode.(NN5118165A)
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NN5118165A / NN51181658 series
'CMOS TM < 16bit Dynamic RAM

WORD READ CYCLE

RAS | N / N
- D S I
s /. N /7

AD~A9 7///@]; Row Address m Column Address :W//////// / ////////////////////////
WE Ly U

;;EE;;T - torr(g)
BE LI Ly
vo 1~ High-Z Valid Data-out —
- tcLzqu@Z /// : High of Low
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

BYTE READ CYCLE

- tRcsy) - >
[l - tRAs(40) e 1RF’(:!B)—--
_ I J
RAS N 7 \

la—————tcsH(s)

tcRrp1g)

le———— tRCD(Y) -tet tRsH(s) > ma— tCRP(13) —m

e—— lcas(10)-———md

LUCAS ._/ \ \ Z /
(or LCAS ) -« ——toapg—

icas __/
(or UCAS) e 1RADUS) __plq traL(13) »

tasr(sT) | | tRaHss) tascon tcaH(IS)

- Lot

~
Ao~ng (/L Bomnatess )7/ cownm assess K777

i
—— tancie I D B tRCHS)
tres(sn) i - tRRH49)
Y i
WE / / / / W
a—— {ROH(36)
R — toea(ee)
» toLziso) - torRisa)

O LN L

Vo 1~ High-z |
rvos !
{or "|%9‘|~6 ) | e tcacih
o taag - toeziaz)
- trac lt— toFF(at)—a
s | 4 . Valid Data-out
(or/O 1~ e toizgz—m
YO B) // : High or Low
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NN5118165A / NN51181658B series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

k-
d

—_—
RAS N

terriig)

UCAS

LCAS

N /

lt———————— LAR(16)

tRaL(19)

la—— tRADS) -t

tasnisny | | tRaHse) tasciin | toamps)
- — >

1 o

tres) >
- tRas(40) «— tRP(3s) —»|
£ N
- t csH(s)
- tropug >4+ tRsHps) t— tcap(iz) —»
-+——tcAg(i0) —»

A0~A9 7//////)1 Row Address W&f Column Address

towwes) —

nad

trwt(e4)

WE LI N

twes) —————»

S

LTI,

twess)

— twoHey ————™

OF LU i i

tos(23)

P

o —— e —

Vot LTI TR

vaidDalsn K777/

/// : High or Low
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tRosY) >
-— trasto) a—tRP(3s)
_—
RAS N / \
terp(a teshe) >
1
- e tpopuay P+ tRsH@s) » pa—— tcpp(13) —
+——— toas(i0) —e
-
ocas /| N / /
(orLCAS)
LCAS _/
(or UCAS ) e tanpie) >
a——— tRAD(45) - tRaL(1e) »
taspsn) traH(sE) tasciin toan(s)
- » -—»b} - >
77/ Row Address " Column Add 77
ow Address W ﬁ W / / / / /
AO~A9 LO umn ress §
tow(sa) —»
- tRwisy) —

twpceu I —

WE LIy LI

twesez) ——— tweH(e0) ———™

o LI L iy,

o
s T,

{or VO 9-
VO 16)

tpg(es)

-t — tDH(E‘I) ——»

wo'se /LTI e X I

{or O 1~
1Yo 8)

: High or Low
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NN5118165A / NN5118165B series
CMOS 1M < 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

- — tRgisn >
] thaso) -« lRPGE___

. Fas N 7 N

ot~ LCSH(S)

torP(i3) o« WHCD(3) e traHs)— a— terP(13) —
«— tocas(0)——» '

UCAS

_ . _
tcas __/ N VR,
le«—— taR(is)
| je—— tRADUS) —mra . traL(ig).-
tasngs tRa(se) tascon | Yoan(s)
S > f—»| - >

no~ag /IR Powastess X777/ connnssise X777 L

e lowiies)—p

= T, Wi
= T <
".%‘113 m | High-Z . | @( vaidbaiain X/,

B /// :HighrorLow
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tres) >
- tras(40) > e TRPEE____ )
- —————| .
RAS N\ /
'« tcsHs) >
tcrepis) > e tRopps e tRsH(3s) —— torP(13)

<+— teasno—»f

UCAS /

N

Y 4

X
(or LCAS) |
z
cas __/ §
(orlﬁ) e 1aR(15) ' -
- -—— {RAD(45) ——oret ' L traL(g)
tasnisn) | | 1RAH(s8) tasc() teaps) 3
> |- et - » 5
AD~AQ ”,HowAddr%s [« / 9}: ColumnAddressjEQ/ / g / / / /
+1CWL(63)-+§
e tAwLE)
lt— LWP(E1) ——
WE ’ TN N
LoeD(20) toEnes)
oF . iy N LI
Wos L i i
(or 1O 9~
/0 16)
tpsea )
> 4——-—-’-‘
w08 7777)—te O I G

(orO 1~
/0 8)

: High or Low
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NN5118165A / NN5118165B series

CMOS 1M x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

RAS

UCAS
LCAS

AD~AS9 // // ﬂ

OE

Vo 1~
Vo 16

N

terpaa

-
-

trMwisa) >

trasuo)

la— TcsHs)

k

8 l%’
h B
ri

PP . N S———, {1 >

_/

W— T

0\

— teas(io)———w

taspsn [t

a— tRAD(45)—my

™ transe)

tascon

e tCAH(15)-»

Row Address

XU/A

Colurmn Address

X [/// LI

tRcs(s0)

trwDpn -

t towues)
AWD(20) f—

«——townia tawLes

LI

g

N L/

torzan) - -—»

t

toepiy
sew

‘oelzzaz)

t
aEAEY twesy

s

tRac()

%

High-Z

e tans)
toacq)

tosies | | tomezy

-t > o

-
of-——

X

Data-out Data-in

toizoz

/)

: High or Low
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NN5118165A / NN5118165B series

CMOS 1M < 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

RAS

UCAS ___/

{or LCAS)

LCAS _]

(or UCAS)

A0~A9

7o 1~

Vo 8
(or VO 9~

IO 16)

7O 9~
Vo 16
(orl/Q 1~
/10 8)

terp(ia)

L

tRmwis3)

traso)

- ﬁ tap(3e) |

tcsHs)

g———— IRCD(3)

-

tRsH(3s)

terp(1z)

-

"\

e—————— toas(ig)-———

-

— TN >
t— tRAD(45)— e t
ASC(1T)
tasmsy) [ ™1 tRaHise) > - toanrs) =
- —
/)E Row Atidress @Z Column Address W / / / / // /
C - 7
- — lpwpan———
tewisy)
< tawbeo —
tRCs(s0) e tCWD[M)-——_—H - trwies)
s a &
LIy N L
toeaze)  toepes —twp(s—n
'1—.*[ <——DI
toLzean) jt ‘\ «—»{ 10EZ(3)
I, AL
al
l
{
I
|

/)

7

L

7

Wl I,

- tRac4)
- 1AA3) > pses | | tore
Loac() te l
High-Z g@g Qala-outb'é( Data-in X// / // ////

: High or Low

/
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NN5118165A ./ NN5118165B series
CMOS 1M = 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

< tRAsP(z) - 'Rpm’;
_ :S a— tRuHcPET—»- Z
RAS ] \_
‘ t—— tesHE) —— —— HPOE2) — - tRSH(35)-p»
teappa) e ot terp(1a)
tcasiio) top) teaspioy | tor tcas(io)
UCAS | ' ~ ‘ |
icas ./ N A N/ N/
ge— CAL(18) —pof ’._ teas(18) - i LcaL(18)
—— RAD(45)—») tRAL(19) !
tash(sn) teanps) tascon tocamos)
et la—m {RAH(5E) tascin -wHee tcaH(1s) .
tascar
VR Raw K777 Coumn W77/ Gl e l
AO~A9 ow umn _ Column “K7/////7X_Coumn X7/,
‘ -t tar(16)
tresso) 7 ‘ » RRHWA9)
- tRoH(38) > tRCH(4e8)
"
) a— tocsier—»
ae— traci)
, ' > taags) : tOFF(31) e
7 - teac() ' |
oF s Y
‘ toEApRY) e > o« loPa@) —»  le— topag lq_ toEz(az)»
‘omsn)ﬁ taaa) taa@) - >
e tRizg > » Loace) | tCACy  OFREI)
7O 1~ High-Z 7@ﬂ Ji@g A@
1O 16 YA Out T Out L Out b—
-— —Dl—Q—-
toziz) toHe22) toHc(22)

// : High or Low
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

tRasP2) - trr(e)
————JE —— tRucP@En- ~——bzr_ N
RAS ' 7 N
-« tosHE) —— e - UHPC(52) — v et LRSH(35)-m
torp(13) trco 5 terp(19)
- 4 tRCDMI— : -
tcas(io) tcrg) tcaspo) | terg teasiio)
ot - e — i | ;‘——.' - Ll
|
| . !
r N\ X L_‘——j% Y
ucas __/ L / N/ 3 / i/
i
(or LCAS ) ; tCAL(18) —po! at{ 1CAL{18) _pol e LCALI1B) !
‘ |
-— |
LCAS /
(or UCAS) — tAR(1B) j
e - tRADMS)—m ! tRAL(18) —m!
tasr(s?) tcan(is) tasci17y toamps)
et e tRAH(SE) Wil [ - ASC(17) St tcan(is)
tascin | ;
'a ™ i/ m r p' )
’ /R Coumn XT777/7X S
AD~AS //)gr Row Column 1% X ] Column _
tres(sny t
. » tRAKA)
‘ - —- tRoH(38) «-» {ACH{48)
; TTTTE !
WE / / // = W
|
i - tocser) |
.- trac()
P tAA(S)' 10FF(31)‘ L

- »! tcacyy [

o ! TN z ZF’/ /
|
|

Vo 1~ HighZ \
ro 8 | L
(or ll%91~ LoEApRey - - < lcpae o le—tcra) —» 1 toE2(32) ]
Vo 16) torzeo) 1: > - taam) ‘ tang) e
e———— tRLZ(45) < tcacq) < tcace) torR(3)
~ igh- = r '
o X XK o
(orl/O 1~ -
VO 8) toziig) {DHC22) toHc(22
: High or Low
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

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

tRasP2) fnp(aa)
e —*S q-r--—tnucp(an—bz \_
e tosHEs ———— r——— tHPC(s2) — - |- tRSH{I5) -
10119(13) le— tRCD(a3) —— t.mp a
{cas(io) =tcp(91 . teaspoy | ter | :GASUD)
UCAS - |
LCAS | N /I / N /7
N [ — tRAD(45)—D leatt—] tGAL(18)<b ‘GAL(‘ES)-D- — tCAL(18)<D i
ASE(EE ) 1RAH(S6) 1CAH(15)ﬂ[4-<—D-| <« lcaH(s)
, tasc(17) tascin | loanps) | tascun f
AO~A9 7/// : Row jWﬁZ Column Column 1” / tholumn W / //////
g taR(18) < tRaL(te) —» | tRAH@Y)
-tRcS(SO] et toRs(28)—p <> RcHus)
wE Ly H/ N
- tocszr—m - t»;ver<59)
i« tracy i > - |c|::A(2) —» | topai) »- -« oFF(21)
la- tAA(s) oo — taa@m taa torras)
R o) SNt \FTTTTT
toEAR) e torz(ze)
toLz(an e 1OEA(24)
lt——— tRLZ(46) > i torzo
Vo1~ ; High-Z 7@‘ 0 N = p|
V0 16 : L ut L Out ‘%Zr out e
tz_zn;) 1st_2(.34| toEz(32) toezisz)

777/ High or Low
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NN5118165A / NN51181658B series
CMOS 1M x 16bit Dynamic RAM

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

tRaspaz) . m
_"'—"“jg - 1nHCP(37)—_—h7 '
RAS | )
- tosHs —— - e tHpc(se) —> 4~ TRSH(35) -
terp(y tcRe(1g)
| la— tRCDMA2) i
tcas(o) terig teasgo) | torg teasqio) !
- S T - -
: ]
s N/ NN/
UCAS _/ \_
( or LCAS ) ] tcaL(18) - g LCAL(18)
LCAS _/
(or UCAS) t—— LAR(16) -
— tRADU4S)—» T tRAL(19) -l
tasn(sn) 1 tcamis) tasc(in) teaH(is)
- RAH(S6) i ot et A S tascan teanps
tascon)

AO~AQ /M{'ﬂow jw %Zt Column )% mr Column /@g: Columnjw

i
tRes(E0) ‘ ‘ tRRH(4s)
|
|
|

~a—- toRs(28)

E t
i a—»{ LACH4m
b
!
—_— i ‘
W 7T N | R
L ! I
[ e tocs(@r)» e twpz(s9) ;
e——— tRaci) E—f—» - topaR) e e— : topa) torr@i)
« tan@) he— tanz) He— tan@m » e torriaa)
[ !
H—» ] — -
— GAG(1) tcaci cAC(1} ]r / ,
OE N /N ‘ 4
|
|
|
i
. |
Vo1~ High-2 |
708 \
(or /O 9-~ .
1/0 16) toeae) e > torz(zs)
toLz(30) t— o le— 10EA[24) ] ‘
le————— tRLZ(a6) — e tolzin
) |
~ High-Z . X -~
A X o X o AT S—
(orvo 1~ > [P (PR
0 8) toiziz) twEZ(34) toez(aa toezaz)

: High or Low
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

RAS

UCAS
LCAS

A0~A%9

vo 1~
Vo 16

IR Row KA

ﬁ Column

traspiz) o PR
R MR I ¥
«— tHPo(s2) ra— tRSH(35)—m
torr(13) {RCDU3 —
“———
tcasiioy | tcr teas(io) tee tcas(iny terp(1)
- - . -
/ 7 N N /
' —— 1mn(45)4>‘ traL(1e)
tasr(s7) tRAH(ss) tAscs(m tean(1s) tascon | teanis) tascyn| teaHps)
o L » Bl E e

TS T,

towies) - towLea)

-
T,

twesisz)

P

tRWL(e4)

tweh(so) twoseg)| | | twereo

i,

-

twes1)

g

tweEn

tweisn)

WY, ///////////////////////

toses)

toHe1)

all g

tos(zg)
ottt

toHe1) tpsi(23) tDH(1)

L

Data-in

U8

Data-in

XX o X,

IS

il

: High or Low
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

(or LCAS)

LCAS
{or UCAS )

A0~A9

VYo 1~

vos
(or VO 9~

/o 16)

VO 9~

VO 16
(or VO 1~

Vo 8)

- tRASPl4z) )]
—Aﬁ -— tRHCP(ST)—sz—""L‘
i
\ e ~lcsHEB) —— - LHPCIS2) | rat— LRSH(35)—p]
CRP{13)
t
.—-j «——— tRCD(43) —
teaspioy | ter teaspn tepm Ycas(in) terp(1a)
' . X
_/ \ /N 7 N /
_/
-— tam«s)»l tRaL(19)
tasrisn | | tRarss) taseon| teanps tasc(in | toan(s) tasciin| tcamps)
e = e » -+ .
»’// -
oW ammn um
VIR Row K778 Coumn X77777X Gomn X777 X coumn X777
‘ towisa) . towLies) | towues)
r “ tRWL(G4)
twesez)| twehisn twesie) | tweren) twossz) Twcu(so)
Ly T SRR, i
tween twp(s1) tweien)

Y

A,

A

LU gz,

t DS(23)

VTR

Data-in

tpl

H21 tos(2s)

toHz21)

A i |
E@I Data-in
- A

- .
Data-in
"

K

W

: High or Low
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

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

{
trasPz) AP(ee)
- —_—
RAS N / N
- teshs) CPRMWSY)— = e——— LRSH(35)——
CR : .
P(13) . tRoD : t
t
- e 1CAS(10) ] 1o | e LCASID) ot ol e tCAS(10)— o CRP(13)
UCAS - f
LCAS / \ AN /N /7
twﬁ) , tRaL(19)
tashes) tRAH(Sﬁ) tAsc(m tcan(15) tascun | toamps) tasc(in | tcaH(s)
/
AD~A9 //// Row @ﬁolumﬂ K/////// /)3 Colum W/ /)‘ Column W ////////////
towLies towies) tewiiey
tAwD(47—= , thwLiss)
t
RCS(0) la— toWD(14)— e— towD(14) Le— towD(14)
—_— / N
we N N L/ Sjl
e
tAWD(20) —={ e » LAWD(20) —» tAWD(20)— tweie1)
twrisn) twrist) N
¢ ' tRoH(38} »
S[owm OEA(24) toens
— ] Y = i
OE Sc.._l]
tRAG4) he— tCPAR) o la— tCPAR) -a]
taa) taam) tas)
teacn) l teac() e—w| tcacqt) .| be—ey toHn)
tRLz(48) toepios) toepe)
LZ(30)
toLz30) e togzaz)
Vo 1- High-Z -
VO 16
- . Out | |
torzig tosiz3) torzog tDS(2Ii)_- toizitz)  tosew

tomeny ‘ {DH(1)

/////): High or Low
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NN5118165A / NN51181658B series
CMOS 1M x 16bit Dynamic RAM

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

RAS

UCAS
(orLCAS)

LCAS
{or UCAS)

AO~A9

Vo 1~

Yo 8
(or /0 9~

VO 16)

110 9~
VO 16
(or /O 1~
o 8a)

t trp(ag
RASP(42)
—'—'ﬁs ZL '
c N
tesHE) — - tPRMW(S4) tRSH(35)-—
teap(1a) e tRoDMI) —»
i tcp) i tep) A tcrppiay
+— 1cAs(10) — e toasi10)—»y e {CAS(10) o
- —X i |
/ NN /N J N /,
trap(s) - tha(1e)
tasrisn| tRan(se) lASCUT) 1canps) tascin | teanps) tasciz) | toaHps)
- —[ X iy - T
/ ﬂrRow m&olumn 15(// / /X Colum w /;;zjtColumn -;M // //
|
towiss) towLes towiss
Y Rwo(an—= tRwLie4)
tresisn) t t
[._tcwpm)ﬂ. ra— LOWD(14) le— LCWD(14)
— X
T N N o/ Sj[
tAWD(20) —= .._J tAWD(20) — Le—r tAWD(20) —» twren)
twesty tweisi) troH@s) N
36} -
‘ toea(ee) toeace) toeaes
E ' i’
i / / N /]
High-Z
|
1RAC(4) | i toPAGR) > 5 m— tepap) o
t‘.wa) leA(s) taa)
tcacn teactn e toac(y | ke tDHE2Y)
e tRLZ(g) | toepza) r—ei LOED(2G) toeD(es)
{ L_ fe oLzEo) | | " : toL2(30) to
OLZ(30} OEZ(32) ‘= fw CEZ(32) i OEZ(32)
High-Z f y y
K DO ——
W Out ... Out _u ol Out
terziiz) tps(eg) tezizy tos(23) toizaz) tos(ey)
toHzn tomer)

: High or Low
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NN5118165A / NN51181658 serles

CMOS 1M x 16bit Dynamic RAM
RAS ONLY REFRESH CYCLE
tReis1)
: _ tras(40) ‘ a——— tRP(as)———»
‘ CRP(13) - RPC(44)
UCAS |
LCAS ___/ . : \_/
tasrisn | | tRAH(SE)

no~ae LR R XTI K

Note : WE, 6E= Don't care. , /// :High or Low

CAS BEFORE RAS REFRESH CYCLE

tres1)

tt—— tAP(38)—— trasqg) - ‘ > ]4—1F|P(38)——D
RAS ...__}‘ tapciss) \ Z_ \—
S e O /1111

we T T,

toFFay : : ,
—ne High-Z
Vo 1- ; alels

[}

/// :High.or Low

Note: OE, AO~A9 = Dont care.
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

treest) - treis) —>

tRAS0} - tAP(38) - r4— tRASWMD) = 1RA(38)--
e |
RAS N / \ ]Z \

[ 1AR(16)“"

tearia '
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UCAS

tcas __/ AN

e— tRAD(45)—» trarre 5

-

4

tasnis?) | | tRanss)  tascon
. - tcam(is)

no-ae LR Ren KR cowm K777

1Rcs(s0) trRHEe) twrP(ss) tRRH(49)

WE Ly X7 S

-«— tRoH(EE—2

D toEA24)

toLzin

OF LIS i,

e— Tcacq) -
I

-« toFR(33)
1arE) —»- . Soereen
- tRac) toezaers]
170 1~ High-Z 7‘% - -
VO 16 4 Valid Data-out z—

foiz(z) /// : High or Low
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)
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2 : o lpas) ——————— |« tAP(3E) - [@— taasun - 1RP(38)
——— . - - =
RAS N a \»_JZ N

——— tap(ig———m
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_ . tRcoi43) - tRSH(35) -] - tCHR(T)-m e— tCRP(13) —m
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ra— tROH(35)—m

RE— 10EA@2e) _
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S i I T

IIO 1~ High-Z
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NN5118165A / NN5118165B series
CMOS 1M < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

e tros1y > tros) o
—————— tRasuo) ————————— tRP(38) - <—lm3(4o)‘j 1RP(38) -
RAS Sr / S / N\
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AD~A9 X Row XX coum X777 I I

/
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/O 16
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NN5118165A / NN5118165B series
CMOS 1M % 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

SELF REFRESH MODE

L e RREE e by ] e fAPSO®
e N\ / \

tRpoae) Lesmin) :GHS(G)— LCRP(13)
%&% / t ' ! t k
A0-AS /), //// il t///// T o K e
we J///// Fjﬁ/// LY,
Wois > i

/////].:High or Low

I The NN5118165A / NN5118165B (L version) has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN5118165AL / NN5118165BL Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS
and CAS signal " low " longer than 300ps.

b. Continuing the Self Refresh Mode:
The Self Refresh Mode is continuing 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 to continue the Self Refresh
Mode.

c. Exiting the Self Refresh Mode:
The NN5118165AL / NN5118165BL exits will exit the Self Refresh Mode when the RAS signal is brought "high®.
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

ORDERING INFORMATION

NN5118165AXX(X) - XX

PACKAGE

VERSION

DESIGN CODE

MODE

NN51181 ssazgx;()_q - XX

SPEED

PACKAGE

VERSICN

DESIGN CODE
MODE

SPEED

RR
BLANK

18165

BLANK

18165

50 :
70 :

Fde 228

50ns
60ns
70ns

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

Standard Version
Long Refresh Version
128ms Refresh

EDO (Hyper Page) Mode
2CAS 1 M x 16,1024 refresh cycle

40ns
50ns
60ns

Plastic SOJ
Plastic TSOP TYPE H(Normal Bend)

Plastic TSOP TYPE Il (Reverse Bend)

: - Standard Version

Long Refresh Version
128ms Refresh

: - EDO (Hyper Page) Mode

2CAS ,1M x 16,1024 refresh cycle

www.DataSheet4U.com



