NN5118165A / NN5118165B series

\V7
EDO (Hyper Page) Mode NPN)A(
CMOS 1M X 16bit Dynamic RAM

DESCRIPTION

The NN5118165A / NN51181658 series is a high performance CMOS Dynamic Random Access Memory 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 / NN51181658 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 A0 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 |I. 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
M 1,048,576 X 16 bit Organization H Byte Read/Write Mode Operation
B Single 5.0V 310% Power Supply M Low Power Operation
8 Performance Ranges Low Standby Current (CMOS level input)
NN5118165A -Standard imA
-L version 150pA
Parameter | -50 | -60 | -70 8 1024 Refresh Cycles
Max. RAS -Standard 16ms
50ns | 60ns | 70ns
AccessTime  (tac) -L version 128ms
Max. CAS B Self Refresh Mode
15ns | 15ns | 20ns
AccessTims  (toac) (L version)
Max. Column Address | oso | agns | 3sns B All inputs/Outputs and Clocks
AccessTime () fully TTL and CMOS compatible
Max. Read/Write
" 100ns | 110ns | 130ns B Refresh Modes
Cycle Ti ( plasdahy
yooTime (o RAS only
NN5118165B CAS before RAS
Parameter -40 | -50 ;| -60 Hidden Refresh
— H High Reliability Package
xax. RAS 40ne | 50ns | BOns Plastic 42pin SOJ (P42SJ-2B-L)
coess Time (o) Plastic 50pin TSOP TYPE Il (P50/44TP-38-L)
Max. CAS
Aocsss Tme  (toxc) 11ns | 13ns | 15ns
Max. Column Address
Access Time (tan) 20ns | 25ns | 30ns
Min.Read/Write
C;'cle e (o) 80ns | 90ns | 110ns
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NN5118165A / NN51181658 series

CMOS 1M x 16bit Dynamic RAM
PIN CONFIGURATION
vee 10 5011 Vss ves 1O 5000 Vec
Vo1 0 2 4g/n Vo168 vote {2 49{n vO1
voz 0} 3 480 vO15 vo15 M3 48]D voe
vosm4é 4710 VO14 014 M4 470 VO3
vos s 460 VO13 vo13 s 480 VO4
Vec 0 6 450 Vss vas 06 450 Vee
vos o7 44fn vor2 voi2 @7 “ g VoS5
¥o6 I 8 43[0 Vo1 vo11 Ojs 43{0 108
vo7 o9 42[D V010 Vo0 I 9 a2/ vo7
o8 [ 10 410 109 - o9 M10. 4110 ¥O8
NC o] 11 4000 NG NC @ 11 400 NC
NC @ 15 36f0 NC NC O 15 36{1 NC
NC 16 35[0 LCAS LCAS I 16 3500 NG
WE O 17 34 [0 UCAS UCAS 017 340 WE
RAS O 18 330 OF OE 018 330 RAS
NC 0 19 a2/ A9 A9 M 19 220 NC
NC [ 20 31[0 A8 A8 20 310 NC
A0 @ 21 30 [0 A7 A7 M 21 30[0 A0
A1 0 22 290 A8 As 22 20[0 A1
A2 23 281 A5 A5 @23 28[10 A2
A3 24 270 A4 A4 24 270 A3
Vee @ 25 260 Vss Vss 0 25 2610 Vcc
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 Oy a2(H Vss
vo,f[2 O 41|h1 1O4g
¥o, 0|3 40| VO
VO30 |4 39|p 1044
VO, 0{5 38| V043
Ve 6 37| Vss
vosg|7 36|p V0,2
Vg8 35/ VOy3 PIN NAMES
o;0)9 34|p V040
vog{10 33|p VOg AO~A9 | Address Inputs
NCO|11 32(ANC RAS Row Address Strobe
x_g E 12 2(1, 3 LCAS UCAS | Column Address Strobe |
_WED3 UCAS Upper Byte Control
RASO|14 29|0 OE ——
ned|1s 28! Ag LCAS Column Address Strobe
nedlis 27|h Ag _ Lower Byte Control
Aglit17 26|00 Ay OE Output Enable
A 18 25|0 As /01~1/016 | Data-in / Data-out
A (19 2410 As — -
Asd|z0 23(p A WE Write Enable
Vecld|21 22|11 Vgg Veo +5V Supply
42-pin SOJ (400mil Yoo | Ground
-pin mi
pp423J_2(B_|_ ) NC No Connection
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152

B 9005L50 0000972 1L9 HE




NN5118165A / NN51181658B series
CMOS 1M x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE C
OE v
2AG (}——— | BASClock | WE Clock
RAS ¢ Genera?gr > Gengr:t‘in
. 1 ¥
LCAS O——— Z&5 ciock OE Clock
mg »| Generator .| Generator
Refresh
Counter Lower
B
s -t ol B
'\ Column Decoders Bufors
Column v
Address
(NOTE) Sense Amplifiers
& /0 Logic —l
Address | - @
Add -
(Noa-egsf Buffers Lg’ng'
Data
2 :\> 10 <:>
kS Memory Buffers 110 16
g :> Array
Row g {16,777,216)
Address o
(NOTE) -0 Voo
--—(O Vsg
Substrate
Bias
Generator
NOTE
Address / Row Address | Column Address
AD - A9 AO - 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 solute maximum ratings are exceeded.
Voltage on Vce Relative to Vg Ve 107 v Functlong! operation s.houl‘d be restrlctgd to
ot T taro (Plasti Tt 55104195 o the conditions as detailed in the operational
orage ‘emp ?ra.ure'( astic) 9 >+ 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
Vee Supply Voltage 4.5 5.0 55 \
Vss Supply Voltage 0 ] 0 v
Vi Input High Voitage, All Inputs 24 — 8.5 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 9005650 0000973 0TS EA
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NN5118165A / NN51181658 series

CMOS 1M x 16bit Dynamic RAM
TRUTH TABLE
INPUTS /0
— T — — OPERATION NOTES
RAS | LCAS | UCAS WE OE | /O1~)/O8 | /O9~1/O16
H H H H H High-Z High-Z | Standby 13
L H H H H High-Z High-Z Refresh 1,3
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 Upper byte write 1,23
L L L L H Din Din Word write 1,23
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 osrelf refresh
H—L L L H — High-Z High-Z

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

B 9005650 0000974 T31 MM
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NN5118165A / NN51181658B series
CMOS 1M x 16bit Dynamic RAM

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

(NN5118165A)
EYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loci Operating Current -50 190 mA | tpc =tge (min.) 1,2
-60 170 mA | RAS, CAS, Address cycling
-70 150 mA
lccz | Standby Gurrent 1.0 | mA | RAS=CAS2(Vgs-02V)
20 | mA | RAS=CAS2Vy,
Standby Current 150 | pA | RAS=CAS2(Vcc-0.2V)
(L version) All other inputs are stable at ( V¢ - 0.2V)
or( Vgg + 0.2V)
lcea Refresh Current -50 190 MA | tgc =tpc (min.)
(RAS only refresh} -60 170 mA | RAS cycling, CAS = Vi 1
-70 150 mA
lcca EDO (Hyper Page) Mode Current -50 120 MA | typc = tHpc (Min.) 1,2
-60 110 mA RAS = VlL
-70 100 mA | CAS, Address cycling
locs Refresh Current -50 190 mA | tac =tge (Min.)
(CAS before RAS refresh) -60 170 mA | RAS, CAS cycling 1
-70 150 mA
lcce Refresh Current 500 pA 1024 cycles / 128ms
{L version : CAS before tpas < 200ns, WE 2 (Vg - 0.2V)
RAS refresh) All other inputs are stable at ( Ve - 0.2V)
or(Vgg+02V)
lcc7 | Self Refresh Mods Current 300 | pA | RAS=CAS < (Vss+02V)
(L version) All other input high levels are ( Ve - 0.2V
or input low levels are ( Vgg + 0.2V)
ligqt Input Leakage Current -10 10 WA | OV < V<55V, Others = OV
(Any input pin)
It ol Output Leakage Current -10 10 BA RAS » Viu(min.), CAS 2 Vig(min.}
(For high impedance state) OV <Vgour <55V
Vou Output High Voltage 24 v lon=-5.0mA
Vo Output Low Voitage 04 v loL=4.2mA

Notes: 1. Igct, locs  Iccs and Iocs depend on cycle rate.
2. Igcy and g, depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢ = 5.0V +10%, f = TMHz2)

SYMBOL PARAMETER MIN. MAX, UNIT
Cing Address(A0 ~ A9) — 5 pF
Cie RAS, UCAS, LCAS, WE,OE — 5 pF
Cour VO1~1/016 — 7 pF

B S005k50
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NN5118165A / NN51181658B series
CMOS 1M X 16bit Dynamic RAM

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

(NN5118165B)
EYIIBOL PARAMETER - SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lcei Operating Current -40 200 mA | tge = tae (Min.) 1,2
-50 180 mA | RAS, CAS, Address cycling
-60 160 mA
lecz | Standby Current 1.0 | mA | RAS=CAS2(Vce-02V)
20 | mA | RAS=CAS2Vy
Standby Current 150 | pA | RAS=CAS2(Vs-02V)
(L version) All other inputs are stable at { Voe - 0.2V)
or { Vgg +0.2V)
lees Refresh Current -40 200 mA | tge =1tgg (min.)
(RAS only refresh) -50 180 mA | RAS cycling, CAS =V 1
-60 160 mA
logs EDO (Hyper) Page Mode Current -40 130 mA | typc = turc (min.) 1,2
50 120 | mA | RAS=V,
-60 110 mA | CAS, Address cycling
lees Refresh Current -40 200 MA | tgo = tgg (min.)
(CAS before RAS refresh) -50 180 mA | RAS, CAS cycling 1
-60 160 mA
lecs Refresh Current 500 WA | 1,024 cycles/ 128ms
CAS before RAS refresh) - tras < 200ns, WE 2 (Vg -0.2V)
All other inputs are stable at ( Voc - 02V)
or(Vgg+0.2V)
lcc; | Self Refresh Mode Current 300 | pA | RAS=CAS<(Vgg+02V)
All other input high levels are ( Vo - 0.2V )]
or input low levels are ( Vgg + 0.2V)
4l | Input Leakage Current -10 10 PA | OV <Vyy<5.5V, Others = OV
(Any input pin)
o | Output Leakage Current -10 10 PA | RAS 2 Viy(min), CAS 2 V)y(min)
(For high impedance state) OV < Vgyr £5.5V
Vou | Output High Voltage 24 V | lgy=-5.0mA
VoL Qutput Low Voltage 04 A loo=4.2MA

Notes: 1. Icc1, Iocs s Iccs and Icgs depend on cycle rate.
2. lggy and Ic4 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
Cnt Address(A0 ~ A9) - 5 pF
Ciz RAS, UCAS, LCAS, WE,OE — 5 pF
Cour 1/01~1/016 — 7 pF

NPNX
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS (NN5118165A)

Test conditions :

Viu/ Vi =24V / 0.8V

Von/VoL=2.4V/ 0.4V
Operating conditions : (0 °C<Ta<70°C, Vg = 5.0 V + 10%, Vgg = 0 V) (NOTES 3,4,5,17)

output loading C, = 100pF + 2TTL

NOTES

NO. PARAMETER = R A UNIT | NOTE
JEDEC | STD. MIN. [ MAX. | MIN. [ MAX. | MIN. | MAX
1 | toiav |tcac |Access Time from CAS — 15 — 15 — 20 ns 6,13
2 | towav |tom | Access Time from CAS Precharge — 30 — 35 — 40 ns 13,14
3 {tavav Itaa {Access Time from Column Address — 25 — 30 — 35 ns 7,13
4 |taav |trac |Access Time from RAS - 50 — 60 — 70 ns 6,7
5 | tavicn |tesn | CAS Hold Time 35 — 45 — 55 — ns
6 |tacicx |tons |CAS Hold Time (Self Refresh Mods) 50 | — 50 | — 50 | — ns
7 | taLick [tonn | CAS Hold Time (CAS before RAS Refresh) 10| — 10 | — 10 | — ns
8 | tomectz |teen |CAS Precharge Time 10 - 10 — 10 - ns
(CAS before RAS Rafresh)
9 |toucia |tcp  |CAS Precharge Time 5 — 5 — 5 - ns 14
10 | toLichr |toas CAS Pulse Width 8 100K 10 100K 15 100K ns
1 | toims |tsn |CAS Setup Time 5 — 5 - 5 — ns
(CAS before RAS Refresh)
12 | tovox |torz CASto Qutputin Low-Z — 0 — — ns 8
13 | toneriz |tore | CAS to RAS Precharge Time — 5 —_ — ns
14 | teLiwiz |towp | CAS to WE Delay Time 32 | — 37 | — | 42 — ns 11
15 | toiax |tcan | Column Address Hold Time 7 — 10 — 12 —_ ns
16 | taiax |tan  |Column Address Hold Time 35 — 40 — 40 — ns
Referenced to RAS
17 | oz |tasc |Column Address Setup Time 0 — 0 —_ 0 — ns 14
18 | tavcrtr |tcar |Column Address to CAS Lead Time 13 —_ 18 —_ 23 — ns
19 | tavamr |traL | Column Address to RAS Lead Time 25 | — | 3 | — | 3 | — ns
20 | tavwrz |tawp |Column Address to WE Delay Time 39 - 47 — 54 — ns 11
21 |toipx |tow | Data Hold Time 10 —_ 10 - 10 —_ ns 12
twiipx
22 | tcioax |toe | Data Output Hold Time ] — — 0 — ns
23 | toyolo tps | Data Setup Time 0 — — 0 — ns 12
tovwe
24 | fo19qv {toea |OE Access Time —_ 15 — 15 — 20 ns
25 | tyLrote |toen | OE Command Hold Time 15 | — 15 | — | 20 | — ns
26 | tarpate [topz | OF Pulse Width for Output Disable 7 —_ 7 - 7 - ns
When CAS High
27 | toLioni |tocs | OE Setup Time to CAS High — 7 — — ns
28 | tgL1pH1 {tors | OE Setup Time to BAS High - 7 — — ns
29 | touav |toep | OE to Data Delay Time 10 | — 10 | — 10 | — ns
30 | tgioox |toz |OF to Output in low-Z — 0 — 0 — ns
31 | tepzaz |tore | Output Buffer Turn-off Delay Time 13 0 15 1] 15 ns 10
32 | tonzox |toez | Output Buffer Turn-off Delay Time 10 0 15 0 15 ns
Referenced to OF
taHaz  |torm | Output Buffer Turn-off Delay Time o] 13 0 15 1] 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 1M x 16bit Dynamic RAM
YMBOL . -50 -60 70

NO. JEzEc STD. PARAMETER.- i | i | v | wax | | wax | M| MOTE

35 | toLsami| e | RAS Hold Time 15 _ 15 — 20 — ns

36 { tovtre| tron | RAS Hold Time Referenced to OE 10 — 10 | — 10 - ns

37 | tonenH| tanop | RAS Hold Time 30 - 35 - 40 - ns
Referenced CAS Precharge

38 | taome| the | RAS Precharge Time 25 — 30 — 40 — ns

39 | thronte| thps | RAS Precharge Time (Self Refresh Mods) 100 | — | 110 — [ 180 [ —

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

41 | tgiprt| trass | RAS Pulse Width (Seif Refresh Mode) 300 | — [ a0 — |30 ]| — us

42 | tg1pm1| thacp | RAS Pulse Widih (EDO (Hyper Page) Mode) 50 | 100K 60 | 100K [ 70 | 100K [ ns

43 | tascrr | taep | RAS to CAS Delay Time 13 35 13 45 13 50 ns 6

44 | toupeio| tape | RAS to EAS Precharge Time 0 — 0 — 0 — ns

45 | tguiav | thao RAS to Column Address Delay Time " 23 1 30 11 35 ns 7

46 | tasax | taz | RAS To Output in Low-Z ] — 0 - ] — ns

47 | taLiwie| tawp | RAS to WE Delay Time 64 _— 77 — 89 — ns | 1

48 | terowrs tacy | Read Command Hold Time ) - 0 — 0 —_ ns

49 | tanowd taru | Read Command Hold Time 0 —_ 0 - [ _ ns
Referenced to RAS ]

50 | twhecrd tros |Read Command Setup Time 0 — 0 — 0 — ns

51 | taonie| tre | Random Read or Write Gycle Time 100 —_ 110 - 130 — ns

52 | toiociz| tuee | Read or Write Cycle Time 20 — 25 — 30 —_ ‘ns 13,14
{EDO (Hyper Page) Mode) :

53 | toioniz | tamw | Read-Modify-Write Cycle Time 120 | — | 140 | — | 160 | — ns

54 | terocin | trruw| Read-Modify-Write Cycle Time 55 — 65 — 75 — ns 13,14
(EDO (Hyper Page) Maode)

55 | trer | taep | Refresh Period — 16 — 16 — 16 ms 15

56 | tm1ax | than | Row Address Hold Time 8 — 10 — 10 — ns

57 | tavae | tasp |Row Address Setup Time 0 — — 0 — ns

58| tr tr Transition Time (Rise and Fall) 2 50 50 2 50 ns 4,5

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

60 | torwhi| twen | Write Command Hold Time 10 — 10 — 15 — ns

61| twawni twp | Write Command Pulse Width 10 | — 10 — 15 — ns

62 | twiicrol twes |Write Command Setup Time 0 — 0 — 0 — ns 1

63 | twiichi| toew | Write Command to CAS Lead Time 15 — 15 — 20 — ns

64 | twrirmsl tawe |Write Command to RAS Lead Time 15 — 15 — 20 — ns

85 | twronid twrp |WE to RAS Precharge Time 10 — | 10| — | 10| — | ns
(CAS before RAS refresh)

66 | trLiwgl twrn | WE to RAS Hold Time 0| — 10| — | 10| =1 ns

1 (CAS before RAS refresh)
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NN5118165A / NN5118165B series
CMOS 1M % 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS (NN5118165B)

Test conditions : Viu/ V=24V /0.8V Vou/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)
No, | NOTES PARAMETER s 50 0 UNIT| NOTE
JEDEC | STD. MIN. MAX. MIN. MAX. MIN. MAX.
1 |toisov |tcac |Access Time from CAS - 1 — 13 — 15 ns | 6,13
2 |tonzav |tepa | Access Time from CAS Precharge — 25 — 30 — 35 ns (13,14
3 itavav |taa |Access Time from Column Address — 20 - 25 — 30 ns (7,13
4 ltasav |taac |Access Time from RAS — 40 — 50 — 60 ns | 67
5 | taiicHr |tesn | CAS Hold Time 30 — 35 — 40 — ns
6 |taucx |tcns |CAS Hold Time (Self Refresh Mode) 50 — -50 — 50 - ns
7 | tascht |tonm | CAS Hold Time (CAS before RAS Refresh) | 10 - 10 — 10 — | ns
8 |tomacLz |topn | CAS Precharge Time 7 — 7 — 10 — ns
(CAS before RAS Refresh)
9 |tomocio ltcp | CAS Precharge Time 5 — 5 — 5 — ns| 14
10 | toLicrr (teas | CAS Pulse Width 8 100K 8 100K 10 100K | ns
11 | tLipe |tesn |CAS Setup Time 5 - 5 — 5 — ns
(CAS before RAS Refrash)

12 | to0x |tz | CAS to Outputin Low-Z
13 | toponio |tcre | CAS to RAS Precharge Time

0 0 — 0 — ns| 8
5 5

14 | toywie |towo | CAS to WE Delay Time 32 — 2 —- 37 — ns| 11
7 7
30 35

15 | topiax |lcan | Column Address Hold Time

16 | taiiax [tar [ Column Address Hold Time
Referenced to RAS

— 10 — ns

17 | oz |tasc | Column Address Setup Time 0 — 0 — 0 — | ns| 14

18 | taventr |tcaL |Column Address to CAS Lead Time 10 — 13 — 18 — ns

19 | tavris |traL | Column Address to RAS Lead Time 20 - 25 — 30 - ns

20 | taywiz |tawp |Column Address to WE Delay Time 3 — 39 — 47 — ns| 11

21 | topx |tow | Data Hold Time 7 — 7 - 10 — ns | 12

twiipx
22 | toi2ax |towe | Data Output Hold Time 0 — 0 — 0 — ns
23 | tpyerz |tos | Data Setup Time 0 — 0 — 0 — ns | 12
tovwiz _

24 | toL1ov |toea |OE Access Time - 11 — 13 — 15 ns

26 | twiiowe |toen | OE Command Hold Time 10 — 13 — 15 - ns

26 | tgroaLs [topz | OE Pulse Width for Output Disable 7 - 7 - 7 — ns
When CAS High

27 | tgLicHt [tocs |OE Setup Time to CAS High 7 — 7 — 7 — ns

28 | taitrH1 [tors | OE Setup Time to RAS High 7 — 7 — 7 — ns

29 | torpav |toen | OE to Data Delay Time 10 — 15 — 15 —_ ns

30 | tgoox |torz |OE to Outputin low-Z 0 - 0 — 0 - ns

31 | tonoaz |topr | Output Buffer Turn-off Delay Time 0 13 0 13 ] 15 ns 110,17

32 | tonzox |toz |Qutput Buffer Turn-off Delay Time 0 13 0 13 0 15 ns
Referenced to OE

33 | tuaz [torm | Output Buffer Turn-off Delay Time 0 13 0 13 0 15 ns | 16
Referenced to RAS

34 | twieaz |twez |Output 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 40 50 %0 unm| note
JEDEC | STD. MIN. MAX. | MIN. MAX. MIN. MAX.
35 |teLsmms [trey | RAS Hold Time 10 - 13 — 15 - ns
36 |torspmr |thon | RAS Hold Time Referenced to OE 10 - 10 - 10 — | ns
37 | torzrH | taHop | RAS Hold Time 25 — 30 - 35 — |ns
Referenced CAS Precharge
38 |tpuorio [trp | RAS Precharge Time 25 - 25 - 30 — |ns
39 |tauonio | taps | RAS Precharge Time (Seif Refresh Moda) 72 — 90 — 110 — ns
40 |t 4pu1 |tras | RAS Pulse Width 40 100K 50 100K 60 100K | ns
41 {taip | trass | RAS Pulse Width (Self Refresh Mode) 300 — 300 - 300 — ps
42 | to 1nH1 | trase | RAS Pulse Width (EDO (Hyper Page) Mode) | 40 100K 80 100K 60 100K | ns
43 [tact |tacp | RAS to CAS Delay Time 10 27 13 35 13 45 ns| 6
44 | tauocio |trpc | RAS to CAS Precharge Time 5 — 5 —_ 5 — |ns
45 |taav |tmap | RAS to Column Address Delay Time 9 25 11 25 11 30 ns | 7
46 [tqoox |taz | RAS To Outputin Low-Z 4} — 0 — 0 — ns
47 (tawee | tawp | RAS to WE Delay Time 60 - 64 —_ 7 - ns | 1
48 |toyowo |tron | Read Command Hold Time 0 —_ 0 — 0 _ ns 9
49 | towro | tarn | Read Command Hold Time 0 — 0 - 0 — ns| 9
Referenced to RAS
50 | twheoL2 | thes | Read Command Setup Time 0 —_ 0 — 0 - ns
51 |tpiop [tre | Random Read or Write Cycle Time 80 — 90 —_ 110 - ns
52 |toraciz | tpe | Read or Write Cycle Time 16 —_ 20 — 25 — ns | 13,14
(EDO (Hyper Page) Mode)
53 [tpioniz |trmw | Read-Modify-Write Cycle Time 110 — 120 — 140 _— ns
torzore | termw | Read-Modify-Write Cycle Time 52 — 55 —_ 65 - ns | 13,14
{EDO (Hyper Page) Mode)
thee ther | Refresh Period —_ 16 — 16 —_ 16 ms | 15
56 |taLiax |traw | Row Address Hold Time 6 —_ 8 — 8 —_ ns
57 tavaio |tasp |Row Address Setup Time 0 — 0 - 0 —_ ns
58 [ty i Transition Time (Rise and Fall) 1 50 1 50 1 50 ns | 45
59 | twLrwni | twpz | WE Pulse Width for Disable 7 — 7 — 7 — ns
When CAS High
60 |ty ywhi | twon | Write Command Hold Time 7 — 10 — 10 — ns
61 | twiiwni|twp | Write Command Pulse Width 7 — 10 — 10 - ns
62 [twricLo | twes | Write Command Setup Time 0 —_ 0 - 0 —_ ns | 11
63 | twiicHt | towr | Write Command to CAS Lead Time 7 — 7 — 10 — ns
64 | twiirmt | tawL | Write Command to RAS Lead Time 7 — 7 — 10 — ns
65 | twioreo | twre | WE to RAS Precharge Time 10 — 10 — 10 - ns
66 |ta iwrz | twaH | WE to RAS Hold Time 10 — 10 - 10 — | ns
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NN5718165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

Notes:

3.

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

. AC measurements assume tr=3ns. All AC parameters are measured with ViL(min.)=Vgg and V|y(max.)<Vec and with

a load equivalent to two TTL loads and 100pF.

- Viy(min.) and V) (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
* between V| and V.

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

only. If tacp is greater than the specified tgcp(max.) limit, then access time is controlled by toac:

- 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.

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either trey or tgpy must be satisfied for a read cycle.
- torp(max.) defines the time at which the output achieves an open circuit condition and is not refersnced to output

voltage levels.

- twes: tawp: towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. If tycg>twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tap>trwp(min.), towptewo(min.) and tawo=2tawp(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 tpe(min.) and tepa(max.) values.

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

. torr applies only when CAS is high.

- Voy=2.0V and Vg =0.8V are reference levels for measuring EDO mode.(NN51 18165A)

B 9005650 0000981 171 EE =
161 NPNXX



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

WORD READ CYCLE
— treis1)
tRas@0) le—— tAP(38)—»
E——
RAS S / \—
torpria la————tesHes)
t———— tRCDMs ——wre—— tRSH(S) re— tcap(1z)—m
___s le——— teas(io)———w
UCA
LCAS _/ \ \ [ /
| le— tRAD(S) tRaL(19) >
. tcat(1g) -
tasris7) | | tranise
- tascon tcan(sy
i '
AO~AD Row Address w m Column Address W
la— tar(s) » tRCH(48)
1Rcs(50) tRAH(49)
WE X/
e—— tROH(3E)— |
<—T—] toeae t
[ 0L(30) - OFR(aa)-——>|
oF /> /
le— tcac() >
taas) toez(az)—»
- tracis) la— tOFF(31)—p
- High-Z N
o1 : 7 TR —
- toLz(12—

NPNDX

B 9005650 0000932 004 M
162

/////] High or Low




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

BYTE READ CYCLE
- tRcs) - >
[ tRAs(40) > le— tRPIB)
- |
RAS N / N
teRr(13) tosis)
e TRCD(3) — —wiet—— tRsH38) > ra— toRP(13) —p
le——— tcas(10) -———»
Ucas / N\ /7
(or LCAS) | toaus
LCAS /
(or UCAS) tRAD(S) tRaL(g) _
tasAsn| |t tasciny | toaHps)
) iy | lowe
r \
AO~A9 WLRW Address /% Column Addross X/
la— taRQg) I : » tRCH@g)
tRes(s0) 1 - tRRH(49)
— /
wE LI / X/
— 'ROH(36)— ]
ey toEAe)
t— toLzian t0F|=1(33)‘>1
OF . N 7
OE g /
Vo 1~ High-z2 |
rvos i
(or VO 9~ i \
/0 16) : re— toac(n)
el toEz(32) ]
trac) lt— toFF(@1)—w|
VO 9~ High-Z 7% - -
VO 16 ! 4 - Valid Data-out E———
(orl/O 1~ e torziz—m

vo8) m : High or Low

B 9005650 0000983 Tuy B
163 NPNX



NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

tresi) >
- RAS(40) tRP@ag) ——»]
——— ; —
RAS S - \
terp(ig) tosHes)
[———— tropug — >+ tRsk(@s) je—— toRp(13) —»
— [ «——— tcas(io) —»
UCAS
icas __/ N A
e taR(16)
la—— tRAD(4S) - traL(19)
tashsn | | transe) tasciin | toan(s)

-

i
AO~A9 ///X_ Row Address _////////X_ Column Address /)
tcwuss)—J

trwess

d tWP(GU E——

WE VLN / /

twosez) ——— twerey ——™

oF LI i //

tos(23)

- [ tDH(21) —

O T T
m : High or Low

MR 9005650 0000984 950 mm
NPNX 164




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

BYTE WRITE CYCLE (EARLY WRITE)

tRest) >
tRas(ao) trpiae) —
RAS SL \_
terrd) { osies >
N — {7 > tRsh(s) » ra— tcRp(3)

4——— tcas(10) —

UCAS _/ X / /
(or LCAS)
LCAS ._/
(or UCAS) ————— Yanpe >
\e—— tRAD(4S) - 1RAL(19)
tasp(sn) tRAH(SE) tascin tcan(1s)
oy - | -t -

ao~ns LK

Row Address

w ﬁsjolumn Addre? w

teweiss) —>]

tRwiss)

/)

twpery ———

L

twesiez)

f——— WCH(E0) ——™

Vo1~

L

/o8

(or VO 9-
/0 16

/0 9~

——-tpnr) —»

Vo 16

Valid Data-in

{or/O 1~
Vo 8)

165

B 9005650 0000985 817

: High or Low

NPNDX



NN5118165A / NN5118165B series
CMOS 1M x 18bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

tRo(s1)

tRAS)————

K RPG3S)

t

RAS N K ‘
leg———— testis)
YeRpii) i RODMY) e thsres) tomp(1a)—s]
JEE— «— tcas(io)——» ’
UCAS . )
~ .
cas __/ \ / 7
le—— tarq16)
[e—— tRAD(45) —me traL(i9)—
tasnsz) | | tRatise) tascoin | toanps)
- > r—| - >
A0~A9 ///X_ Row Address X7/, Column Address [X/// 77
lcwuea)_J
r— h{
lg— tAWLsg) )
ta— twp(st) ——»-
W ) /
toenize) toEH(25)
3 7 X 77
tpsiza) tome21)
2t 7Z)—2—— O
Vo 16 X Valid Data-in X/

NPNX

Bl 9005650 0000986 753 |
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tRe(st) ——
- : tRAS(O)————  —m tRpEe__ ]
PR ———— B )
RAS N / |V
e tosHis) _—
tcrp(13) > e MRODMI g treras) torp(12) s
«— tcAs(10)— |
UCAS / 7\ X / /
(or LCAS) j
{
icas __/
{or UCAS) le—— taR(g) : —
- ~— {RAD(45) ——port— L traL(19)
tASR(s7) 1RAH(56) ‘ASC(‘1 7 | tcanps)

| - N \{

AO~A9 m ROWAdd'%?% / %: Column Addressj&/ /

1

i
a— toWLiEa) -]

e tRWLBY)

R T E——
WE ' v/
toeD(ee) toeH(es)
- e

| {

|{I%18~ ; '/ // /) 7 / '/ iy, ) . 7
(or VO 9~

VO 16)

toses) toHEY
High-Z ‘

IIO 9"' /’ / 4 -, f; / - r '/ v / - l .

YO 16 m (72X vaiid Datain Xé// 7 7
(orO 1~

/0 8) : High or Low

W 9005650 00009487 69T WA
167 . NPNX



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

WORD READ-MODIFY-WRITE CYCLE

d tamwisa) >
tRras(0) > Pim(aa)—P
—_—
RAS S i . | U
l— tosh
terp(13) t 5 tere(13)
e tRCD43) tReHs) >
I lae— teaspo————w
UCAS
LCAS A /]
le— YAR(16)
lt— tRAD(45) ——my
tascin '
taspsn [¢—™ [ » tRan(ss) <—>’ [~ LCAH(15)-»]
X
T X7
AO~A9 ﬁ dress Column Address
(e w |
RWD{47) towwes)
tawpie) ———»|

'RGS(E»D)F > le— towp(s) o tawLes

toeaee  toeDew) tweien

'OLZ(SOI) - -« toz;lz«azr)

]

tracy) >
- taaa tps(zg) | | tomez)
toaci) (e [ [ —>
- High-Z "
I{/%11s o <(///X Data-out Datain X/,

fouzz : High or Low

BN 9005650 0000988 526 M
NPNX 168



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

BYTE READ-MODIFY-WRITE CYCLE

- tamw(ss)
- tRAS(40) - tap(ze)
RAS N\ \
RAS
t -
teapa) ceHe tcrrp1a)
¢ IRCD(43) tRsHEas) - - -
le——— teas(10)————
UCAS __._/ \\ /
{or LCAS)
LCAS _/
(or UCAS) «— tAR(16) >
le— tRAD(45)—
tasciin
tasR@?) r—» - tRaH(se) [ toan(ts)
.| - —
AO~A9 @I Row Agddress . Column Address 782 22//
- — tRWD@7) —— ’
towies)
tawp(20)
tRCS(50) e towonag___ g tAwLes
=
WE 74 N/
toeaie) toenieg) ‘twp(;)
- ~>
tOLZ(ac.»I) - <« » toFZ(3n)
oF /M
!
|
|
17101 :
VO 8 /
or YO 9~
( Vo 16) L traci)
- ane) . ps(23) | | toHey)
toac(n) (= [
VO 9~ HighZ ) -
YO 16 Data-out Data-in
(ori/O 1~ torzm
1/108)

B 9005L50 0000989 4be W@

169

m - High of Low

NPNX



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

EDO (HYPER PAGE) MODE WORD READ CYCLE

< trAsP2) ='RP‘3°’=
—_— ja— tRHCP(37)——
RAS N / N__
k la—— teshis) e — 'Hqua% et~ LRSH(35)-
teapg) terp(13)
lt——— tRCD@3)——m
teas(io) tepi) tcaspio) | teps) teas(i0)
UCAS - \ 7 % Z : /
LCAS J % :
tcAL(18) —»] ’._ tea (1) -ml it LCAL(18) -»
—— RAD{a5)—] t |t 1 TRAL(10) —»!
tasr(s7) teanps) asciny toamos)
fa—~ L {RAH(56) -8 > tascun -wHe tean(s)
tasc(1z) |
-
PN AL ) S i T U T3
tar(ig)
T »
tress0) ‘ ‘ » tRRH49)
- tROH(36) »l | | tRCH(48)
WE / M
L la— tocser—m|
traci)
> ‘AA(S)I : toFF(31)
- » tcac()
oE N Z
‘ toea(ee) » la— topa@) —m  he— tePaR) [y L {oEZ(32) 9
torz(z0) e tan) taa - >
tRL2(48) > e tcac(n) la—{ tcAC() OFR(39)
~ High-Z = 3y
s : $ o WX ow KK__ou —
N ol
teizoz) toHeo2) toHc(22)

:HiglorLow

B 9005650 0000990 184 =W
NPNXX 170



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

EDO (HYPER PAGE) MODE BYTE READ CYCLE

- tRasp(42) trp(s)
e -
_“—'—Jg" ——— tRHoP(E7) ~—>Zy_ -
RAS N_
e tosHE) —— jt- o tHPC(E2) —mr| - LRSH(35)m]
terr(13) ; torr(13)
rt—w ra—— YRCD(43)—a -

tcas(io) terig) toaspo) | toe) N teas(i0)

ucas /| A\ N/ N/
(or LCAS) !

LCAS /

(orUCAS) re— taR(e) j

ot toaus) — et 1CAL(18) o] - TCAL(18) i

e - - TRAD(5)—ml lde—1 tRAL(18) —pl

tasr(sn) lcmusf tasc(17) tcam(is)
ol Ll tRAH(SE) e : - tASC(17) e tcam(is)
tascain) ‘
ﬂ Row X/ ﬂ _Column J% / mL Column JW m Column _W
AD~A9 g 7 & 7
tros(so N
w1 tRAH49)
- — tRoH(36) lt—» {ACH(48)

WE ¢ L | U/

la—— tocs(7)—a

> ‘M(a)’ toFF(a1)le
< » tcac

o LU, | /.

|
ros : | L
(or /O 9~ toEA@4) et - p le— tcPa) — o e Tch(e) —:] toEZ(32) 1
taag

VO 1~ High-Z

Vo 16} to12030) 4| | tar) R

RLz(46) Lr> teacn la—a teace) torR(as)
1

110 9~ High-Z 7%!— B! a N\

Vo 16 3 Out j@( out | Out —

(or /O 1~ e >t
10 8) toizg {DHC(22) toHes

: High or Low

B 5005650 0000991 010 &
171 NPNX



NN5118165A / NN5118165B series

CMOS 1M % 16bit Dynamic RAM

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

RAS

A0~A9

Vo 1~
Vo 16

NPNXX

172

traspg) tapa)
‘__\S <————1HHCP(37)———n2 K
le—— tosHis) ———— jt—— tHPC(s2) — - tASH(35)-»
logpual trooes) torp(1z)
tcas(io) tee) teaspoy | tere) teas(ioy
\ A / N i
' «— traD(s) toaL(18) tcaL(18) ! e LcaL(18) —»
ASR(S5’
2 la—w! 1RAH(56) tcanps) .- »ie [ a—m tcangs
) tasc(17) tasc1ry | foanpsy | tascan
M Row W ﬁ Column W m Column mr Column w
la———— tAR(16) le—- tRAL(19) —»! < tRAH@O)
trosso) ra— LORS(28) tRcHa)
/ / N
x|
ra— tocs(zr—» L tvlvn(ss)
tracia) | > 'CPIA(Z) I tePa) -m ¢ toFF(a1)
- LA » le— tang) he— taa®) -»f lesl torReEsy
& tcac( tcacqy /m'g teac 7
toeaza) - topz(ze)
torzan e tOEA(C24
la— tRLZ(46) toLz(an
High-Z 4 g B!
. 3@3 ow X/ ou 5—1@3 ot p——
toz(z) twez(zq) toEz(z) toez(sz)
/////: vigh or Low
I 9005650 0000992 T57 W




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

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

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

A0~A9

VO 1~

708
(or /O 9~

110 16)

VO 9~
1O 16
(orvo 1~
vo8)

1,
tRaspuz) AP(8) ‘
— - tHHCP(37)——h7‘ ‘
\ | ,
la—— tcshs) [ %'Hmsz)*—»‘ - RSH(35) -
tore(13) thcous) tcRP(13)
el le B
teas(io) tep(g) teasiio) | tere) teas(io) ‘
| e B | > -
i
; |
7 ;_;ZL_—S ' X / '
|
de—! tcaL(18) re— tcAL(18) e tCAL(18) —p
|
e— UAR(16) ~
l«— tRADWS) —»] T tRAL(19) —p]
tasris7) tcams) tasc(ir) teaH(is)
tat—af 1RAH(SE) oot e Ehad 1AsC(17) e tean(1s)
tascon)| |
! ~ — s -y
m Row 7[0 Column % Column W Column M
I
‘RCS(sO)J‘ “ [e——w tRRH(49)
[ Lt
| ‘ ra—- toRs(28)— thcHuE
| L
)
) i
/ i ‘ \LJ{ ! i w
L ! i
[ e tocs(@r) lee twez(sg) ?
le——— tRAC() *f—> < 'ch(2)+ et toPA() toFF(a1)
- tan@) w ha— tAa@z) — Ho—| tasa »  le» torR@n
! !
- . — -
teacn) teac(y CAC(1) /
A AN 4
I
|
|
i
|
High-Z }
toEA(Re) » torz(e) | ‘
torzso) e le— toEA(e) ‘
le———— tRLZ(46) — [ - toLz(so
) |
High-Z - ~ !
§Z>§ Out _ Out H@!COut S
torzog twez(aq) toez(az) toez(az)

B 9005650 00009493 993 =

173

: High or Low

NPNJX



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

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

tRAsP4z) tRpe)
—_— - tAHCP(E
RAS N \_
te—— tosHs) tHPC(s2) | rt— tRSH(35)— )
tegpu2 la—— tRCD(3) ——»-
teasio) | tere) teas(io) tcp) tcas(io) teRr(13)
ws s e
wcas _/ N /N v
— tRAD(45)4>‘ tRaL1e)
tasn(s7) | | tRaH(s) !Ascm) tean(is) tasc(n)| teans) tascun| toams)
! |t e >
L
no~ns LR Pow KIJ/IR Commnji’(/ /X Comn W//77//X| cowrmn (/777177117
B towss) _‘ . tc:wmsa)J tomes J
| ' i - thwres)
twesez)| twehiso) twesisz) | tweHiso) twoseez) tweH(eo)
. »e e
WE N (N W, / /
- tweien twpe1) tweiet)
oE L 7 T
tos(za) toHey) tosizs) o1 tos(zs) toH(21)
- et >

ot 1 O ), S Y, = U

:HighorLow

B 9005650 0000994 42T N
NPNX 174




NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

- tRASP42) o BPEE)
q——tRHCP(:ﬂ)—bF
RAS \ N
i
- losHs) je—— thPeis2) | tt— TRSH(35) !
tcrp(19) t
rat—— [RCO(43) ———
| tcaspoy | tore) teas(io) tcre tcas(10) tcrp(1a)
L e Ny ey
UCAS _/ \ \ /
(or LCAS)
- -
LCAS _/
(or UCAS) . tRAWs)_.I tRAL(g)
tasr(s7) | | tRAH(SE) tascin | toam(s) tasc(in | teanps) tascon| tcanps)
oSy e > > et ey
-
Row W ﬁ olumn W/ZZ?X olumn @Z Columnw / /
no~ne UK c ¢
o towLiss) _I towues J towisa J
r - h e tRwiLse)
twesez)| tworen) tweseeo) | tworen) twesez) twereo)
g ’T r— R chnd L
WE % / /))h (/ % Y
twest) twrist) twes1)

oE 7 J /

VO 1~

vos //
(or VO 9~

70 16)

tps(2a) toH1y tDg(23) tDH(21 tos(23) toHiz1)

%/%91.6 / /X Dataein m: Datein | " Datadn X
(orl/O 1~
Vo 8)

m : High or Low

B 9005L50 0D00OD995 76L EE
175 NPNXX




NN5118165A / NN5118165B series
CMOS 1M < 16bit Dynamic RAM

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

| {
trasp@2) Apee)
- —_—
RAS N
. teshs) tPRAMW(S4)— re——— RSH(35)——
Al ‘ .
P le— 1RCDW@3)—» ' ' ; ]
le— tCAS(10) O . tcAs(10)—a O e tcas(10)—wy CRP(19)
chs 7 \ N /7
LCAS JI\ L
'RAD(S) \ traL(19)
tasasz)| transe tl\scm) tean(is) !LAsom) tcan(1s) tasciin | tcanps
TR @ /R Cotumn X/ X/
AO0~A9 / Row. Column Colum Column
tomes | tomsea || tome)
. tRwDa7)—= tRwL(e4)
nlc_S(su) le— townyi4)—»] le— town(14)~m le— towD(14)
WE N S‘__j/ Sj[
tawD(20)—»] ‘1—1 la—1 1AWD(20) —»| ?—1 le—— LAWD(20)-—] twp(m)
' Wee1) : Wheen 4 tROM(36) o
- ) OFA4) \—w LOEA(24)
_ | g
OE L/
tRAC(H) e toPAR) = le— tCPAR)
targ taa ta)
le—st toacn) re—s' tcac() le—el tcac(n) -——I tomz1)
ke tRLZ(4E) | toen(s) ' toenis) toenizs)
oLz(30
toLzzg) l.: toez(zz) P toEz(a2) it toez(3z)
Yo 1~ High-Z { n ’ In >_
VO 16 3
, Out _ Out o le Out
torz(z) toses) torzoz tbs(es) toiziz)  toses)
toH(21) torz1)

NPNXX

176

B 9005650 0000996 6T WW

: High or Low




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

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

ta trp(3s)
FASF(42)
— R
RAS N
; tesHs) - trrMW(s4) {RSH(35)——»]
CRP(13)
le— tRCO43) —» -
terig) tepg) teRp(13)
e CAS(10) —»f e—a I-—‘CASUO)——‘ le— tCAS(10) —o
— |
ucas __/ \ 4 N /N /,
(orLCAS)
LCAS _/
{or UCAS) Jran(s) trai(ie)
tasasn| traHss) lASC(ﬂ) teanps) tascii7) | team(isy tasc(17) | toaH(s)
X B T
AO~A9 ﬂ Row. @rcmumn E(/ Colum w tholumn _‘w
\ \ L \
~etel toWL(E3) -y towLes) —»ite towi(es)
" tRwD(@7)— trwi(ee)
RICiS(SO) le— towD(14)—| le— toWD(14) le— town(i4) -
—_— . | —X
WE Y \_| SLj[ Sj[
tAwD(20)—» «J e 1aWD(20)—»| la—ml [«—L- tawD(20)—o] tweesn)
tweis1) tweer) trom(s
- -
togare) toeaes) '
f ; +— LoEAZY)
_ [ T
OE L/
/0 1~ High-Z
vos
(or /0 9~ |
110 16) !
tRac4) ke tcpPag) -] w— tCPAER) =]
tarig) taam) taaw
le— toacq) r—s tcac) le—s{ tcac(r) | ke—wy toH(1
re— tRLZ(46) | toeD(2e) ; 10ED(29) toeD(29)
to ::] e oLZ(30) fo toLz(30) to
L2(30) OEZ(32)  lw—f- OEZ(32)  w—fte P QEZ(32)
1/0 9~ High-Z : ;2; | ’>
70 16 b \_n
(orV/O 1~ Out
ros8) ol

il Out

{ Out_|
tozog tps(ag) teLzoz tosiza)
P

-
teiz(iz) tosey

toHEn toHe)

: High or Low

I 9005650 0000997 539
177 NPNXX




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

RAS ONLY REFRESH CYCLE -

tre(sy)

re———— tpAs(0)——————————— ———— tRP(a8) >
RAS N - e
CRP(13)

trPoa)
UCAS

cas ___/ | S

tasrisn | | transe)

>
no~ap LR Pen KL . X
Note : WE, OE = Don'‘tcare. . m  High or Low

CAS BEFORE RAS REFRESH CYCLE

tac(s)
re—— tRP(38)—— tRas¢n)

; tRP(38)——»
RAS __/ tapcies N ‘ \_
Eg% _} SE;;H“ 1) . I ” / / /// /)(

twhpes) '<—> 4—" twhiee)

wE i/ Y

LoFF(Y)

YO 1 ‘ High-Z

/////\: High or Low

Note: OE, AO~A9 = Don't care.

BB S5005650 0000998 475 W
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NN5118165A / NN5118165B series

CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

RAS

UCAS
LCAS

A0~A9

VO 1~
1o 16

tRe(st)

teapyia)

r—b

trasu0)

e~ tRP(38)-

ZL

[————— tAR(16————

le— IRCD(43)

tRSH(35)

_7

NN

tRAs@40)

treisty —

e {RP(38)-»

ta— LCRP(13) —w|

N

lg— lnw(.gg) - tFiAl.(‘lD)*.’l
tasrisn | | tRanse  tascun
- > » loam(is
m Row {@ Column / /

tRCs(50)

tarkas) twap(es)

tRRH(49)

ra— tROH(36)—8-

-~ toeA(2e)

toLz(so)

A

\%

<7

Vs

/

f— ‘clAcm >

ara —
tRacie) >

High-Z

I
S

e LOFR(33)

e toEZ(32)

torra)

Valid Data-out

z—

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

HIDDEN REFRESH CYCLE (BYTE READ)

tro(s1) : - tregs)
- . i tRAsa0) ————» &~ LAP(35)-m tras0) F‘RP(M)’
T —
RAS N /
[e—————— tap(1g———»
torp(1g) thcoes) ths
—— - H(35)

UCAS _/

(orLCAS)

N

tcmmtlzyq— ‘capua)#

LCAS _/

{or UCAS) le— tRAD{s)- traL(i) gl
tasrisz) | | tRaHse)  tasca)
> > -» toaris)
A0-A9 pov_ X7X._com X7
tres(s0) thRHEs) twrries) tRAH(@9)
WE / \Y
j-— tnou(as)AJ
> toEAe)
- torz(so)
OE /
Vo 1~ High-Z
Vo8
(or /O 9~ ra— teaci) -»] toFRa)
/O 16 ) fAIA(a)_. L_» torF@l)
) tRACH) le—toEZ(32)
1/O 9~ High-Z " -
10 16 Valid Data-out E———
{or VO 1~ p
Vo 8) towza) /////): High or Low

NPNX

B 9005L50 000OLODO 721 WM
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

RAS

UCAS
LCAS

AO~A9

11O 1~
/0 16

tre(sty

tao(s)

-

r‘ tRAS@H0) —————— tAP(@38) - e— tRASMO) ‘j tRP(38)-»
N J \ / N

torp(13)

ld—b

(o —

tar(16)———»

la—— tRCD(3) g | tAsk@s)

_/

N

le- tCHR(7) ]er_lcnp(wa)J

la— tRAD(45) V| - TRAL(19) —
tasAisn) | | tRaHse)  tascan)
- ey ->t tcans)
~ ]L
twessz)
re— twoHso)
- tweist)

twrp(es) r* 4_,1 twRH(ge)

LN

/N

tog(ea
- L— toHEy——™

/;;;X Valid Data-in

M 9005650 0001001 Ghée &E

181
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

- treisy)

tres1y

w T | R
, 'ORPM), e tROD3) tRaH(3S) e tHRm) Id—tORP(la)—b
ucas __/ N ]Z‘
(orLCAS)
cas __/
(or UCAS) le— tRADWS)—> tRaL(19) o]
ao-ne IR v KX ~Coumn X7/ 77 77 /
we LN T T
oE LI LT i il
=S S LI i
=B, ‘
o LA Valid Datan S,
(or%:f) :Highorl.um

NPNX
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

SELF REFRESH MODE

—_— “’J@)—’ tRags@t) ———m Hﬂ@@_ﬂiﬁ,
RAS r‘
_/ \ / \

trpcias) tesri) teHsie) LCRP(13)

ternie) ‘ | tasrisn

B twrP(ss) “_” L_"twnu(w tacsiso)
WE i Y Y 74
o

¢ LOFF(31)

~ T X High-z
VO 16 £

: High or Low

M The NN5118165A / NN5118185B (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 holdmg 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®.

B 9005650 0001003 430 B
183 NPNX



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

ORDERING INFORMATION

NN5118165AXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE
~ MODE

NN5118165BXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE
MODE

NPNX

BLANK :

18165

B 9005b50 0003004 377 MM
184

50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPE Il (Normal Bend)
Plastic TSOP TYPE 1l (Reverse Bend)

Standard Version
Long Refresh Version
128ms Refresh

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

40ns
50ns
60ns

Plastic SOJ
Plastic TSOP. TYPE Il (Normal Bend)
Plastic TSOP TYPE |l (Reverse Bend)

Standard Version
Long Refresh Version
128ms Refresh

- EDO (Hyper Page) Mode

2CAS , 1M x 16,1024 refresh cycle




