NN5118160A / NN5118160B series

Fast Page Mode : NPN )X(

CMOS 1M X 16bit Dynamic RAM

DESCRIPTION

The NN5118160A / NN5118160B series is a high performance CMOS Dynamic Random Access Memory organized as
1,048,576 words by 16 bits. The NN5118160A / B series is fabricated with advanced CMOS technology and designed with
innovative design techniques resuiting in high speed, extremely low power and wide operating margins at both component
and system levels.

The NN5118160A / NN5118160B features a high speed page mode operation in which a high speed read, write or read-
write is performed on any column address along a row address.

An extremely short row address capture time and an asynchronous column address decoder relax the timing constraints
associated with address muttiplexing.

The outputs are tri-stated by CAS which, in essence, acts as an output enable independent of RAS with very fast CAS to
output access time. _ _

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS refresh cycles,
or normal read or write cycles on the 1024 address combinations of A0 to A9 during a 16 ms period.

Multiplexed address inputs permit the NN5118160A / NN5118160B to be packaged in a standard 42-pin plastic SOJ, 50-
pin plastic TSOP TYPE li. 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 logic families.

FEATURES B Fast Page Mode Operation
W Separate CAS (UCAS, LCAS) for Byte
MW 1,048,576 X 16 bit Organization Selection
B Single 5V £10% Power Supply B Byte Read/Write Mode Operation
W Performance Ranges B Low Power Operation
NN5118160A Low Standby Current (CMOS level input)
-Standard 1mA

Parameter -50 | -60 | -70 -L version 150pA
Max. RAS B 1024 Refresh Cycles
AccessTime  (taac)| 0 | 80nS | 70ms -Standard 16ms
Max. CAS -L version 128ms

> 15ns | 15ns | 20
AccessTime  (ac)| o | O | 2 B Self Refresh Mode
Max. Column Address | peoe | 3ons | asns (L version)
AccessTime (i) W All inputs/Outputs and Clocks
Max. Read/Write fully TTL and CMOS compatible
Cycle Time (ta) | 1007 | 110ns | 130ns . Rerresh Modes
NN5118160B RASonly
CAS before RAS

Parameter -40 | -50 | -60 Hidden Refresh
Max. RAS sons | sons | 6ons W High Reliability Package
AccessTime  (taac) Plastic 42pin SOJ (P425J-2B-L)
Max. CAS 1ins | 13ns | 15ns Plastic 50pin TSOP TYPE I} (P50/44TP-3B-L)
Access Time (toac)
Max. Column Address
Accm"#ma b 20ns | 25ns | 30ns
Min.Read/Write
C;'cle%?me i tae) 80ns | 90ns | 110ns
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NN5118160A / NN51181608B series

CMOS 1M x 16bit Dynamic RAM
PIN CONFIGURATION
Vee M 1 o 5010 Vss Ves 0 1 o 5010 Voe
vo1m2 4910 V016 ¥016 0 2 490 Vo1
o2 s 4810 VO15 vo1s 0 3 48D vo2
VO3 [ 4 4710 V014 VOi14 0 4 4710 VO3
vod @5 480 VO13 vo13 0 5 48{D V04
Vec 0 6 45D Vss Vss 0] 6 45[0 Vee
vos o7 44(n 1012 o127 44[p vos
Vo6 o 8 43D vo11 vo11 o 8 43[0 V06
Vo7 O 9 421 VO10 vot10 @ 9 420 Vo7
vos j 10 41D V09 o o 10 41D V08
NC I 11 400 NC NC O 11 40{0 NC
NC 15 36[0 NG NC d 15 35[0 NC
Ne df 16 35[0 LCAS LCAS 16 35[0 NC
WE 17 340 UCAS UCAS o 17 340 WE
RAS o 18 33{n OE OE 0 18 330 RAS
NC I 19 32{0 As A9 O 19 3210 NC
NC [ 20 31D A8 As @ 20 31| NC
Ao 0 21 30[n A7 A7 0 21 300 A0
Al 22 200 A6 As O 22 290 A1
A2 0 23 280 AS A5 1 23 28[0 A2
A3 024 27[0 A4 A4 @ 24 27[0 A3
Voo [ 25 28[0 Vss Vss [ 26 26[0 Ve

50/44-pin TSOP TYPE (Il )
Normal Bend (400mil

P50/44TP-3B-L
VecOiy 22[F Vss
1o j2 O 41jp /04
vo.0|3 40{0 ¥O4s
(Vo a | P 39{[ V014
110,05 38{0 VO43
VeclQl6 37|10 Vgs
vosd|7 36| W01
Ogj| 8 35|D 044
110;04|9 34| VO1g
ost|10 33|0 11Og
NCO(11 32| NC
NCQ|12 31| LCAS
WEdj13 30| UCAS
RASO{14 29|01 OE
Ncdi 15 28| Ag
Ned|16 27|10 As
Aol 17 26| A7
A O|18 25|10 Ag
A i19 24|p As
As|20 23|10 A4
Vec O 21 22|00 Vgs

42-pin SOJ (400mil)

P42SJ-2B-L

NPNX

B 5005650 000094k
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50/44-pin TSOP TYPE (1l )
Reverse Bend (400mil)

P50/44TP-3B-L
PIN NAMES
AQ~A9 Address Inputs
RAS | Row Address Strobe
UCAS | Column Address Strobe
Upper Byte Control
LCAS | Column Address Strobe
Lower Byte Control
OE Output Enable
/01~1/016 | Data-in/ Data-out
WE Write Enable
Voo +5V Supply
Vss Ground
NC No Connection
595 18




NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM
WE O—
OE O v
RAS O————w»| BASClock | *1  WE Ciock
RAS Genefa?gr Geng;r:for f—
_ ) ¥
LCAS O——» TAS Clock *  OE Clock
UC- A_S O] - Generator |__
1 ) ¥
Refresh
Counter Lower 170 1
B
L = el
Vo8
'\ Column Decoders Buffers
Column V
Address
(NOTE) Sense Amplifiers
> & /O Logic .:‘l
Address | o .y @
Add -
NOTE) Bufters g o9
Data
: > 8
[
] Memory Buffers o 16
3 $ Armray
Row z (16,777,216)
Address a
(NOTE) -0 Voo
-0 Vsg
Substrate
Bias
Generator
NOTE
Address / Row Address | Column Address
AD- A9 A0 - A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vg | Vin,Vout “1to7 v solute maximum ratings are exceeded.
Voltage on Vcc Relative to Vg Vee 107 v Functlon_a! operation s.houl‘d be restrlctgd to
Storage Tomperature (Plastic Tet 55 10 4125 < the conditions as detailed in the operational
orage Te pe _"r . g sections of this data sheet. Exposure to ab-
Power Dissipation Pd 1.0 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta 0to+70 °C tended periods can affect device reliability.
Short Circuit Qutput Current 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 A
Vi Input High Voltage, All Inputs 24 — 6.5 \4
Vi Input Low Voltage, All Inputs -1.0 —_ 0.8 \4

Note: All voltage values in this data sheet are with respect to Vg unless otherwise specified.
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NN5118160A / NN5118160B series

CMOS» TM x 16bit Dyn'amic BAM
TRUTH TABLE
INPUTS o :
— — T — — OPERATION NOTES
RAS LCAS | UCAS WE OE /O1~1/08 | /O9~1/O16)
H H H H H High-Z High-Z Standby 1,3
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 1.3
L L H L | H Din | Don'tcare| Lower byte write 12,3
L H L L H Don't care Din Upper byte write 1,2,3
L L L L » H Din Din Word write 1,23
L L L H H High-Z | High-Z ' 13
H—L L H H — High-Z High-Z CBR refresh 1,3
H—L H L H — High-Z High-Z 0S:alf refresh
H—L L L H — High-Z High-Z

Notes: 1. H:high (inactive) , L:low (active) , —:unconcerned with H or L.
2. typs 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 9005L50 0000943 3L IR
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NN5118160A / NN51181608B series
CMOS 1M < 16bit Dynamic RAM

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

(NN5118160A)
EYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lcot Operating Current -50 190 mA | tac =tgc (Min.) 1,2
-60 170 mA | RAS, CAS, Address cycling
-70 150 mA
lccz | Standby Current 10 | mA | RAS=CAS2(Vee-02V)
20 | mA | RAS=CAS2Vy
Standby Current 250 | pA | RAS=CAS2>(Vc-02V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or (Vgg +0.2V)
loca Refresh Current -50 190 mA | tac =tpc (Min)
(RAS only refresh) -60 170 mA | RAScycling, CAS =V 1
-70 150 mA
leca Fast Page Mode Current -50 120 mA | tpg = tpe (Min.) 12
-60 110 | mA | RAS=vV
-70 100 mA | CAS, Address cycling
lccs Refresh Current -50 190 mA | tgc =tge (Min.)
(CAS before RAS refresh) -60 170 mA | RAS, CAS cycling 1
-70 150 mA
loce Refresh Current 500 pA | 1024 cycles / 128ms
(L version : CAS before thas < 200ns, WE 2 (Vg -0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or(Vsgg+0.2V)
leey Seff Refresh Mode Current 300 pA | RAS =CAS<(Vgg+02V)
(L version) Al other input high levels are ( Ve - 0.2V )
or input low levels are ( Vgg + 0.2V)
N4t Input Leakage Current -10 10 A | OV < V<65V, Others = OV
(Any input pin)
i) Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS 2 V\y(min.)
(For high impedance state) 0V < Voyr<5.5V
Voun Output High Voltage 24 \ low = -5.0 MA
VoL Output Low Voltage 04 Vv lop = 4.2 mA

Notes: 1. Igc1, locs, locs and Iggs depend on cycle rate.
2. gy 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 = 1MHz)

SYMBOL PARAMETER MiN. MAX. UNIT
Cini Address(AQ ~ A9) — 5 pF
Che RAS, LCAS, UCAS, WE, OE — 5 pF
Cour VO1 ~ /016 — 7 pF

@ 9005k50 0000944 2TH =
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NN5118160A / NN5118160B series

CMOS 1M x 16bit Dynamic RAM
DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, Vo = 5.0V £10%)
(NN5118160B)
‘SYIIBOL PARAMETER SPEED |. MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lecy | Operating Current -40 200 | mA | tge=1tgc (min,) 1,2
-50 180 mA | RAS; CAS, Address cycling
-60 160 mA
lecz | Standby Current 1.0 | mA |{ RAS=CAS2 (Vg -0:2V)
2.0 mA m = -C—A_S 2 VIH
Standby Current 150 | pA | RAS=CAS2(Vge-02V)
(L version) All other inputs are stable at ( Vo - 0.2V)
or (Vgg+0.2V)
locs Refresh Current -40 200 mA | tgc =1ge (Min.)
(RAS only refresh) -50 180 | mA | RAS cycling, CAS=Vy 1
-60 160 mA
lecs Fast Page Mode Current -40 110 mA | tpg =tpe (min.) 1,2
-60 100 mA &S =V
-60 920 mA | CAS, Address cycling
lces Refresh Current -40 200 MA | g =tgc (min.)
(CAS before RAS refresh) -50 180 mA | RAS, CAS cycling 1
-60 160 mA
lccs Refresh CurLeﬂt_ 500 WA 1,024 cycles / 1_28ms
(L version : CAS before thas $200ns, WE 2 (Ve - 02V)
RAS refresh) All other inputs are stable at (Veg - 0.2V)
or(Vgs+0.2V)
lecz | Self Refresh Mode Current 300 pA | AAS=CTAS<(Vgs+02V)
(L version) All other input high levels are (Ve - 0.2V)
input low levels are (Vg + 0.2V)
1] input Leakage Current -10 10 pPA | OV <V 5.5V, Others = 0V
(Any input pin)
Hiol Output Leakage Current -10 10 pA | RAS 2 V(min.), CAS 2 Vj(min.)
(For high impedance state) OV £ Vgur 5.5V
Vou | Output High Voltage 24 V | lgy=-50mA
VoL Output Low Voltage 04 v lo=42mA

Notes: 1. lgc1, Icos, Iccs @and lggs depend on cycle rate.
2. lgey @and loey 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
Cous Address(A0 ~ A9) — 5 pF
Cme RAS, LCAS, UCAS, WE, O — 5 pF
Cout 1O1 ~ /016 — 7 pF

NPNXX
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NN5118160A / NN51181608B series
CMOS 1M x 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS (NN5118160A)
Test conditions :
Operating conditions : (0 °C<Tas70°C, Vg = 5.0 V + 10%, Vgg = 0 V) (NOTES 3,4, 5)

Viu/Vy =24V 0.8V

Vou/ VoL =24V / 0.4V

output loading C, = 100pF + 2TTL

| symeoL -50 60 70
NO. I JEDEC| STD PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | Max. | UNIT | NOTE
1 |touiav |loac |Access Time from TAS - 15 - 15 — | 20 ns 6,13
2 |touzav |lom | Access Time from CAS Pracharge — 30 | — 35 — | 40 ns | 13.14
3 |tavav |[tan [Access Time from Column Address — 25 — 30 - 35 ns 7,13
4 !taiav |thac |Access Time from RAS — 50 — 60 — 70 ns 6,7
5 | tpLich |tesn | CAS Hold Time 50 — 60 — 70 — ns
6 | taiicht [tcwn | CAS Hold Time (CAS before RAS Refresh) 10 — 10 - 10 | — ns
7 |tauiex |tens |CAS Precharge Time (Self Refresh Mode) 50 | — | 50 | — | 50 | — ns
8 | touacis |tepn |CAS Precharge Time (CAS before RAS Refresh) | 10 - 10 - 10 — ns
9 |tompctz [tcp  |CAS Precharge Time (Fast Page Mode) 5 — 5 — 5 — ns 14
10 | toLscht |teas | CAS Pulse Width 15 | 100K | 15 | 100K | 20 | 100K | ns
11 | touspie |tosp  |CAS Setup Time (TAS before RAS Refrash) 5 — 5 - 5 — ns
12 | tetiax |terz | CAS to Output in Low-Z 0 — 0 — - ns 8
13 | tororis |torp | CAS to RAS Precharge Time 5 _ 5 _ — e
14 | toLwee |towp | CAS to WE Delay Time 32 — 37 — 42 - ns 11
15 | toiax |tcan |Column Address Hold Time 7 — 10 — 12 — ns
16 | tpriax |tan  |Column Address Hold Time 35 — 40 — 40 — ns
Referenced to RAS
17 | tavoe |tasc | Column Address Setup Time 0 — 0 — 0 — ns 14
18 | tavpis {traL  |Column Address to RAS Lead Time 27 — 30 —_ 35 — ns
19 | tawiz |tawp |Column Address to WE Delay Time 39 — 47 — 54 — ns 1
20 | touipx |tow | Data Hold Time 10 — 10 — 15 —_ ns 12
twLipx
21 | tpyer2 |lps | Data Setup Time 0 — 0 — 0 — ns 12
Tovwie
22 |to1av |toea |OE Access Time — 15 — 15 — 20 ns
23 | twerore |tosn | OE Command Hold Time 15 — 15 - 20 — ns
24 | toyav |toep |OE to Data Delay Time 15 — 15 — 20 - ns
25 | topaz |torr [ Output Buffer Turn-off Delay Time 0 13 0 15 4] 20 ns 10
26 | tonzox |toez |Output Butfer Turn-off Delay Time 0 15 0 15 0 20 ns
Referenced to OE
27 | toLinm |tasn | RAS Hold Time 15 — 15 - 20 — ns
28 | toL1mm1 |tros | RAS Hold Time Referenced to OE 10 — 10 — 10 — ns
29 | tproniz [tae | RAS Precharge Time 25 — 30 — 40 — ns
30 | tanzniz |trps | RAS Precharge Time (Self Refresh Mode) 00 | — | 110 — | 180 | — ns
31 | taLimm |tras | RAS Pulse Width 50 | 100K | 60 | 100K | 70 | 100K | ns
32 | try1anr |tRasp | RAS Pulse Width (Fast Page Mode) 50 | 100K | 60 | 100K | 70 | 100K | ns
33 | trusrH1 |trass | RAS Pulse Width (Self Refresh Mods) 300 — 300 — 300 — us
34 | taicLr |taco | RAS to CAS Delay Time 13 35 13 45 13 50 ns 6
35 | tpnoctz [tapc | RAS to CAS Precharge Time 0 - 0 - 0 — ns
36 | thiiav |trap RAS to Column Address Delay Time 11 23 11 30 1 35 ns 7
37 | taLwez |tawp | RAS to WE Delay Time 64 — 77 — 89 — ns 11
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NN5118160A / NN5118160B series

CMOS 1M X 16bit Dynamic RAM
SYMBOL - 50 60 -70
NO.'sepec|sTo PARAMETER MIN. | MAX. | MIN. | MAX. | M. | Max. | UNTT | NOTE
38 | torowzithcn | Read Command Hold Time 0 - 0 -— 0 - ns 9
39 | tarowie|taan | Read Command Hold Time 0 - 0 - 0 - ns 9
Referenced to RAS
40 | tyaizci2|thes |Read Command Setup Time 0 - 0 — 0 - ns
41 | tpiopie [tae | Random Read or Write Cycle Time 100 — 110 - 130 - ns
42 | tooci2 |tpc | Read or Write Cycle Time (Fast Page Mode) 33 - 40 — 45 - ns 13,14
43 | taopio (tamw | Read-Modify-Write Cycle Time 120 - 140 | — 160 - ns
44 | to15012 |trrmw| Read-Modify-Write Cycle Time 80 - 85 - 95 - ns 13,14
) (Fast Page Mods)
45 [ther  |tper | Refresh Period — 6 | — 16 | — 16 | ms 15
46 |t iax |tran | Row Address Hold Time 8 — 10 - 10 - ns
47 | tavate |tasp. | Row Address Setup Time 0 - 0 - 0 - ns
48 | & tr Transition Time (Rise and Fall) 2 50 2 50 50 ns 45
49 | tepiwt |twon | Wrrite Command Hold Time 10 — 10 — 15 - ns
50 | twiwii|twp | Write Command Puise Width 10 — 10 —_ 15 -_— ns
51 | twLicte | twes | Write Command Setup Time 0 - 0 — 0 — ns 11
52 | twerckr |towr |Write Command to CAS Lead Time 15 — 15| — 20 - ns
53 | tawrtrmt |taw, | Write Command to RAS Lead Time 15 — 15 - 20 — ns
54 | twzniz (twrp | WE to RAS Precharge Time 10 - 10 - 10 — ns
(CAS before RAS refresh)
55 | ta iwhz |twan | WE to RAS Hold Time 10 — 10 - 10 - ns
(CAS before RAS refresh)
Notes:

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

4. AC measurements assume tr=3ns. All AC parameters are measured with V), (min.)2Vgg and Vjy(max.)sVgg 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 VIH and V"_.

6. Operation within the tgep(max.) limit ensures that tgas(max.) can be met. tygp(max.) is specified as a reference point
only. If tacp is greater than the specified tgop(max.) limit, then access time is controlled by tcac.

7. Operation within the tgap(max.) limit ensures that thac(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.

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

9. Either tgop or thry Must be satisfied for a read cycle.

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

11. twes: thwor towp @nd tawp are not restnchve 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 tpwp>trwp(min.), towp2towp(min.) and taywp>tawn(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 indsterminate.

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 ta,, tcac, OF tepa.

14. tagc2tep to achieve tpa(min.) and tepa(max.) values.

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

B 9005650 0000947 TO3 WA
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NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS (NN5118160B)

Test conditions : Vin/Vi=24V/08v Vou/ VoL =24V /0.4V output loading C = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Vg = 5.0 V £ 10%, Vgg = 0 V) (NOTES 3,4,5)
SYMBOL 40 -50 -60

NO.| Jepec|sto PARAMETER MIN. | MAX. | MIN. [ MAX. | MIN. [ max. | UNIT | NOTE
1 | tetiov |tcac | Access Time from CAS — 1 - 13 — 15 ns 6,13
2 |tomzav |toea |Access Time from CAS Precharge — 25 — 30 _ 35 ns 13,14
3 |tavav |taa |Access Time from Column Address — 20 — 25 — 30 ns 713
4 |taiqv |taac | Access Time from RAS — 40 — 50 — 60 ns 6,7
5 | taiichr [tesk | CAS Hold Time 40 — 50 _ 60 — ns

6 | tRLicHt |tonr | CAS Hold Time (EAS before RAS Refresh) 10 — 10 — 10 — ns

7 | taLicx |toms CAS Precharge Time (Self Refresh Mode) -50 — -50 — -50 — ns

8 | touoce |topn | CAS Precharge Time (CAS before RAS Refresh) | 7 — 7 - 10 — ns

9 |touzorz [tep | CAS Precharge Time (Fast Page Mode) 5 — 5 - 5 — ns 14
10 | torrom [loas | CAS Puise Width 10 [ 100K | 15 | 100K | 15 | 100K | ns

11 | toiimz |tesp | CAS Setup Time (GAS before RAS Refresh) — 5 — — ns

12 {toiax |toz | CAS to Output in Low-Z — 0 — — ns g
13 | tcuoniz |lore | CAS to RAS Precharge Time — 5 — — ns

14 | tc1iwiz |towp | CAS to WE Delay Time 32 — 32 — 37 — ns 11
15 | toLiax |tcan | Column Address Hold Time 7 —_ 7 — 10 — ns

16 | tasax [tar | Column Address Hold Time 30 — 35 — 40 — ns

Referenced to RAS
17 | tavcre |lasc | Column Address Setup Time o] — 0 — 0 — ns 14
18 | tavrer |t | Column Address to RAS Lead Time 20 | — |25 ] — 3 | — | ne
18 | tavwiz |tawp | Column Address to WE Delay Time 39 — 39 — 47 - ns 11
20 |teiipx |ty | Data Hold Time 7 — 7 — 10 — ns 12
twLipx
21 | toyore (tps | Data Setup Time 0 — 0 — 0 — ns 12
tovwie
22 [tor1ay |toea |OE Access Time — 1 — 13 — 15 ns
23 | tyioz |toen | OE Command Hold Time 10 — 13 — 15 — ns
24 | tenpay |toep | OE to Data Delay Time 10 | — 15 | — 15 | — ns
25 | touzaz |torr | Output Buffer Turn-off Delay Time 0 13 0 13 0 15 ns 10
26 | torzax |tosz | Output Buffer Turn-off Delay Time B o |13 o 5] ns
Referenced to OE

27 | toLimm |tase | RAS Hold Time 10| — |13 = 151 — 1 ns
28 | toL1pm1 [thon | RAS Hold Time Referenced to OE 10 - 10 — 10 — ns
29 | tpuonie [the | RAS Precharge Time 25 — 25 — 30 — ns
30 | tanonte [trps | RAS Precharge Time (Seif Refresh Mods) 72 — 90 — | 110 | — ns
31 | taipm [taas | RAS Pulse Width 40 | 100K | 50 | 100K | 60 | 100K | ns
32 | tgi1ret | trase | RAS Pulse Width (Fast Page Mode) 40 | 100K | 50 | 100K | 60 | 100K | ns
33 | taL1Rr |trass | RAS Pulse Width (Self Refresh Mode) 300 | — [ 30| — {30 — | ps T
34 |tmiioLr |taep | BAS to CAS Delay Time 10 27 13 35 13 45 ns 6
35 | truecie {tapc | RAS to GAS Precharge Time 5 — 5 - 5 — ns
36 | taiiav |trap | RAS to Column Address Delay Time 25 11 25 1" 30 ns 7
37 | taitwie [tawp | RAS to WE Delay Time 60 — 64 — 77 _ ns 1
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NN5118160A / NN5118160B series

CMOS 1M x 16bit Dynamic RAM
SYMBOL 40 -50 60
NO. sepEC [ STD PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX, | UNIT | NOTE
38 | torowiz|thon | Read Command Hold Time 0 — 0 — 0 - ns 9
39 | thyowra | taru | Read Command Hold Time 0 — 0 — 0 — ns
Referenced-to RAS
40 | twHzcl2|tres | Read Command Setup Time 0 —_ 0 — 0 — ns
M | tgopio |tre | Random Read or Write Cycle Time 80 — 90 —_ 110 — ns
42 | toioc1a [tpg | Read or Write Cycle Time (Fast Page Mode) 30 - 35 — 40 — ns 13,14
43 | trioni2 |trmw | Read-Modify-Write Cycle Time 110 — 120 —_ 140 — ns
44 | tooce | teruw| Read-Modify-Write Cycle Time 75 — 80 - 85 — ns 13,14
(Fast Page Mods) .
45 [taeg  |tger | Refresh Period - 16 - 16 — 16 ms
46 | tqiax |tman | Pow Address Hold Time 6 — 8 — 8 — ns
47 | tavpe |tasp | Row Address Setup Time 0 — 0 — 0 - ns
48 |ty tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns 45
49 | toLiwHi |twon | Write Command Hold Time 7 —_ 10 — 10 [ — ns
50 | twiywri|twe | Write Command Pulse Width 7 — 10 — 10 — ns
51 | twiiorz | twes | Write Command Setup Time 0 — 0 — 0 — ns 1
52 | twiicwt |towr | Write Command to CAS Lead Time 7 — 7 _ 10 — ns
53 | twiirH [tewe | Write Command to RAS Lead Time 7 - 7 — 10 - ns
54 | twuoriz|twap |WE to RAS Precharge Time 10 | — 10 | — 10 | — ns
55 | taLiwrz|twrn | WE to RAS Hold Time 10 — 10 — 10 — ns

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.

4. AC measurements assume ty=2ns.

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

6. Operation within the tpcp(max.) limit ensures that tgac(max.) can be met. tgep(max.) is specified as a reference point
only. If tacp is greater than the specified trep(max.) limit, then access time is controlled by toac.

7. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a refarence point
only. I tpap is greater than the specified tpap(max.) limit, then access time is controlied by taa.

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

9. Either tgey Or tgyy Must be satisfied for a read cycle.

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

11. twes: trwos fowp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. if twcs>twes(min.) , the cycie is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tawptawo(min.), tewp2tewp(min.) and tawp2tawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. If neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate.

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

13. Access time is determined by the longer of taa, toac: OF topa.

14, tagctcp to achieve tep(min.) and tepa(max.) values.

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

B 9005650 0000949 A4L IR
NPN)X 128



NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

WORD READ CYCLE
- t =l
RC(41} T
i
tRas(a1) > le—— tRP2o) i
—
RAS S Z
t -
torepg| [ OEHS)
+— e tRCD(34) ——>re— tRoHEY) re— toRp(13)
] T
; FtCAS(w)*—h
UCAS ; [
LCAS J /
le— tRAD(E) tracgie).
lASF!(47) tRAH(46) ‘ASC(W) tCAH(IS)

A0~A9

/O 1~
/O 16

m Row

Address X//////X_ Column Address )/, Y Y

le—— tAR(16) »| le— tRCH(38)

tRCs(40)
- - tRRH(39)

Y N

ra—— tROH(zE) )

toea(ee)

/) / /.

La— lcaciy —
o torres)

taa@ ———m

tRAC(HH) —— — toEZ(26)

High-2

Valid Data-out  p——
m : High or Low

- torzpig—»

B 9005550 0000950 STS W&
129 NPNX




NN5118160A / NN51181608B series
CMOS 1M x 16bit Dynamic RAM

BYTE READ CYCLE
tRcian
tRAs(31y la— IRP(29)—
—_—
AAS S J -
terprs) ta———tCsH(s)
- » f— tRCD(3)— wa—— tRsHEY) t—— LCRP(18) —
le——— tcas(10)———»
ucas __/ AN ([ /
(or LCAS)
LCAS _/
(or UCAS) ‘ tRAD(36) g trage)
tasrun)| | trarue tascon | toanus
AO~A9 ﬂ Row Address w Column Address w / / / /
| 1AR(16) > lat—— RCH(38) -]
1Roso) tRRIY(28) |
WE Y i
r— thoHie )
toea@zz)
oF LTI W / i,
Yo 1~ High-Z
Vo8
( or vvoog.i-s ) a— toact) —» torF(zs)
tany ——w
tRac) —» la— toEz(2e)—
voo. Hghz ’_@1 Valid Dala-ost  p—————
(oriO 1~ torzira) ;
vos) - /////] High or Low

NPNX

B 9005650 0000953 434 W

130




NN5118160A / NN5118160B series

CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

troa1)

tRP@s) ———
/ A\

[e— torpp1z) —

- tRas(31)
_—
RAS S
teRp(13) B tosHa
» 4 tpopay >+ thsHpr)
+—— tocas(io) —l
UCAS {
LCAS _/ \ X 2
- tar(ie) —
le—— tRAD(38) -t t RaL(19)
tasran | | traHwes) tascon | toams)
- | -

no~n9 LR

Row Address X////// X _ Col

umn Addressﬁw

tewuss) 4>]

tawLiss)

/

/

VN

twrsg) ————

NHH

/

WE
twessl) e e twcHug———»
oF Wi, W
tos(21)
a— a——tpuen —]
A ////X_ Valid Datain X/ /)

BB 9005L50 0000952 370 EE

131

m : High or Low

NPNDX



NN5118160A / NN51181608B series
‘CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tRc(1)

trasat) tRP(20) ——
_—
RAS \ ) N
toeuy | [ t csnes)
Y e tpeoEy ™+ tRsken) j¢— tcpp(13) —
-«—— tcas(i0) —w]
ucas __ /| A 4
(or LCAS)
LCAS
(or UCAS) tarcte)
le—— trRAD(36) - tRAL(18)
tasR@7) tRAHgG) ‘tA_si(m ‘lcmusi
- AO~A9 Row Address w @}r Coiumn Address [W /
- tcwusa)—b}
- tva.(sa)
-4 tWP(SO) ——
WE . VY
twesist) —w—ie <—lwcH(49)——‘>l
oE 7, / T
Yo' 1
(or /O 9~
110 16)
oszn a— a——1tpyog —w
""%9'% i 1 /% Valid Datain X/
(or I{I%‘l;) m : High or Low

NPNX |

B 9005650 0000953 207 M

132




NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

e taciar . >

- trasat) RP29).____ |
—— *
RAS Sr J X

le— tcswg)

tcre(13) - oDy e tRaHEn -— tCRP(13) ]
- +— lCAS(10)——»] ‘
UCAS -
tcas __/ N\ / 7
re—— taR(16)
te—— tRAD(36) e tRaL(18) -
tasra7) | | tRAHU4E) :is:(‘ﬂ) ‘CAH(\SL

A0~ng /7K. Pow Adaress |77/ X Comn Address X/ Y
<—'CWL(52)AJ

la— tRWL(s3)

la— twpiso) ——

WE ) [/ /.

toenz4) toEH(23)

oF Vi N

tosea) tDH(20)
VO 1~ W High-Z @@{ Valid Data-in X/

Vo 16

m - High or Low

BB 9005650 0000954 143 W8
133 NPNXX



NN5118160A / NN5118160B serles
CMOS: TM X 16Mt Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tRouY) >
- tRas@1) trre)
RAS N / o
le————— tesns) .
1oRP(1Z) jt—o] f——TRCDBY i o tRgypm — terp(ia) —m
' ’ —— tCAS(10)——»] ['7
vcas /| R [/
{orLCAS)
LCAS _/
(orUCAS) ’ e—— tAR(ie)
R le——t 36) P tRai(18)
tasrur) 'Rmia)w .tfﬂm toaH(15) i
AO~A9 Row Address X7/ M Column Advess X777/ Y
n—‘cwusz)J
la— tAWLGSY)
- twp(so) —
WE ) % Y
toenies) toEH(23)
ld——-b
= 7 T T,
I’°‘“/// Y LT i
(or e 6) |
tosee1) toHz0)
voe- [///)—= vaid Datain X/ T

VO 16
(orO 1~
Vo 8)

NPNX

B 9005650 0000955 08T W

134

:HigmrLow




NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

RAS

UCAS
LCAS

AO0~A9

VO 1~
VO 16

trMw() —>
-~ tRas(s1) > tReeg) -
N ; N
te——— tcsH(s) »
toRpi) terp(ia)
- » e tRep(a4) - tRSH(E27) - >

N

e tcAs(10)———

/

l— tan(is)
la— VRAD(36)

tasc(1z)
tasha7) ind -

tRat@s)

1 1CAH(15)-»

/X Row Address 7/ Cotumn Addross )/

tawo(e)— 5 l
—lowope

tewiisz)

tRWD(37)—————»] » tRwi(s3)

toEAR2) toED(24)

N Y,

twpiso)
-~ torizl(za)
tcac() N
t
A tosiz1y | | toHzo)
tRacy) > r—» -«
High-Z N
»@Ebmta-out Data-in W /

t

CLZ(12)

BN 9005650 000095k Tlb HH

135

: High or Low

NPNX



NN5118160A / NN5

1181608 series

CMOS 1M x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

trw(as) >
- tRAS(3Y) F trp(g)—
———
RAS S
tosHs) >
teap(ia) tcrr(13)
| le— lnco(:u)_.___,ﬂ___.— tRsHz7) > >
tcas(i0)
UCAS \ \ /
(or LCAS)
LCAS _/
(orUCAS) e tAR(16) >
let— tRAD(38) taseqn
thsre) H trasee [ - tcar(is)»
Ao~Ae L/ Row address X777 Cotumn pdaress X/
LAWD(19) et . |
e towpy—— o] CWL(52)
- trwpen——— | | » tRw(sa)
N |
WE N
. toea@e) toeni2e) ‘,wp(;)
> toEz(2e)
Vo 1~
vos /
(or %1%9; toac(
6
) le— tang) > tose | | tomeo)
- tm«) G—J >
Vo 9~ High-Z - 7
10 16 ‘@l Data-out Data-in W
(orVO 1~ t
V08) cLz(12)

NPNX

B 5005650 0000957 952 W

136

:Hig'norLow




NN5118160A / NN51181608B series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

RAS

UCAS
LCAS

A0~A9

VO 1~
/O 16

terpta)

=

< tRAsP(32)
le—— tesws) - —» [ tpguz) —— r tasH(z7) ™
[— 1 —
RCD(34) torg tcasqo)  tep teas(o
- tCAS(10) > - >

_/

e—— taR(16)

N/

"

tRP(29)

teap(ia)

/

¢ —— tRapgs) ' ¢ tRAL(18) —»]
CAH(15)
Asm ! 14— ) tascin gy e <C—A215) tASCI7) i e -
tRAH(46) tASG(B) tcans)
- -
X ou XX, o W DKo X K o X7
] I
] taac) ,1 -—T tan@ > > tAAK(39)
|
tresun) troHEs)  treseo)  Umckes) tRCs(40) tacH(ss
[ R et P re—i 38
| - e

7

N

|

[———— tcpa@) —

N

————— {Rac(4)

I 9005650 0000958 899

—
toziz  Data-out

137

toEz(26)

=

e

—

. |
tazgz  Data-out

terzi)

tROH(28)
toeaez) -
toeaz)
[
i T /
taaa) L «——p LOFF(25) o1 tOFF(25)
tcac()
teacy

toez(e)

-

|

ﬁs___

l

Data-out

. High or Low

NPNX



NN5118160A / NN51181608B series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

RAS

UCAS
{or LCAS)

LCAS
(or UCAS)

A0O~A9

Vo 1~
ros

(or VO 9~
VO 16)

V0 9~
Vo 16

(or VO 1~
108)

tRP29)

trasP(a2) > >
E—
N / \
e B —— [ tpcuz) = [* lasHen ™ | teapqia)
& —— treian ) tep@) | toaspio) o teas(io)
e toas(10)-»] »
N / N /

la—— tangie)

r-— tRAD(36)

tratiee)  tascom

I

toaris) tascan

\ TRAL(18}
- <C—A215) tasc(17)pl e |
toar(1s)

Column

Column

- tARH(39)
_'Hcsuo) lmﬁa&) troswo) 1n<in(?g) N “ncsuo) tRoran)
i /'E TWTK 7 7
le— topasy —» [ toPAR) @:
toEA2) toEARe)
(og(zz) - L
s
i Y/ TN, i
High-Z
taag) | > YOFFE25) toFF(e5) g LOFF(25)
tcacy) [ »
tacs) sl teacn teacn)
toezize) toEz(e) toEZ(26)
> | F I
) - [ |
tazoz  Data-out tozpz  Data-out taznzy  Data-out

NPNX

B 9005650 0000959 725 I

138

/7)) High or Low




NN5118160A / NN5118160B series
CMOS 1M X 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

RAS

UCAS
LCAS

A0~A9

VO 1~
Vo 16

tRP(20)

trasP(32) -
N /N
a—— teshs - t e t
terp3) 5) > PC(42) la— {RSH(@27) —p]
- oo 1 t t t N >
cas(i0) | topm) caspo)  tep) CAS(10)
- r_, — F « teRpia)
> - -
/ N NN /
f— tRAD(as)ﬁ | tRAL(18)
tasr@7 | | RAH(46) tascan) tcanps) tascin | tcaH(s) tascin) | toamps)
[ » <—>l » e e
! 0
X ron WK o mm%mmw
towL(s2) |~ towuse) E'—- tCWL(52)J
L tRw(53)—— |
twesst) twesis) | tworasy  twesisy)
feny twohug e e e e tweHs)
N |
twp(so, L
d—twp(so) —->! P(s0) ;twp(m) e
tose1y toH2o)  toseer toHzo)  tose tDH(e0)
ot o it o a L

VX

KN

Data-in

Data-in

=

X -
,

139

B S005bL50 0000960 4y? B

/////\: High or Low

NPNX



NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

tRP(29)
- tRAsP(32) .
—_—)
RAS ' E N
terppry | [ :wH(s)—’ trouz) ———m - la— tRSHEZT
le—— tRCD(34) —»
teasao) | top) tcaspo)  torg) tcas(io) tonpa
JE— - % I
ucAs __/ N ; N\ zE : 7
(orLCAS)
LCAS _j
(or UCAS) .« tRAD(SG)A’l tewwcs
tasau | | tRaHuS) tascon| toanps) | tascin | toanns | tascun | teanas
’ | » <——>} > [ at— »He
7
no~ns /LR Pow /K Coumn WK Coumn K Colomn X/
tcWL(52)’] I= 'cwu.(sz)’J E'— lcwusz)»‘
v tAwLsa)—»-)

twesst wos(s1) | tweHee)  twessy
] -

e | tweHo)

- ™ };m/; Y\

twe(s0) L

¥ twr(so)

oF I I

e A I

(or VO 9~
V0 16)

toseen toHRo)  tpseey torzo)  tpsey tDH(20)

r* ~—> »
IIlloogfs / // / ///)3r Data-in Data-in @I Data-in /) /

(or/O 1~
1/08)

/////) vigh or Low

BB 9005650 0000961 343 1N
NPNX 140




NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

tRP(29)
tRASP(32)
_ E—"
RAS N
tesHs) EPRAMW(A4)———» e tRSH(27)—»
tcarpia ‘ @) tore(i1a
fe— LACD{(34) — ety
1 tcre) t ter)
le— tcasqo) ) re— tCAS(10) o le— teas(i0)
UCAS
_
LCAS _] Z /
traD(36)
t t t : 1RAL(18)
ASR(47) | tRanwe) tascyizy ~CAH(S) tasc(iz)| CAH(IS) tascin) | teanps)
7 ] T 1 .
no~ne 7/ % Row Cotumn X(////////X Cotumn X/,  Coumn X7
tcwuszi tows) tewisa) I
— - —
Wiy tRwis3)
t
RF_S(“) le— toWD(14) ] ke~ town(14)—ey le— towD(14)
WE Vi N N/ N
] —
tawD(19)—e| ke 1 tawp(io)-—= ‘e le—t— tawD(19)—»
twr(sa) tweso) tweso)
tROH(28)
toEa(@z) toea(ze) r toeaz)
oF Lr / i
toED(24) toED(24) toen(ze)
tea
om le— tcPagz) o] le— tcPA() -
MAAI(a) -~ tany taa
toezps) toEz(e) 1 toEz(26)
toHiz0) tDH20) tDH(20)
to
le— tRACI4) e
Vo 1~ High-Z , ) S
/O 16
—t . —’—L‘ - — .
towzia) Data-in "y, Data-in  {,,, Data-out Data-in
Data-out Data-out

B 9005650 0000962 21T E@

141

m - High or Low

NPNX



NN5118160A / NN5118160B serles
CMOS 1M X 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

UCAS
(orLCAS)

LCAS
(or UCAS)

A0~A9

Vo 1~
vos

{or /0 9~
VO 16)

V0 9~
VO 16

(or/O 1~
v rvos)

tapEe)
tRasp(E2)
N
terp(ia) fosme PR o RN
ke— tRCD(34)—am -l
4 terg t tope) t
la—— LCAS(10) —pu! (4—mf we— “CAS(10) ta— [CAS(10) —
r—ny
/ N 7 N /N /
tRaD(8)
e traL(1g)
t‘sﬂ(‘n tFIAH(lG) lASC(17) tean(15) IA.iqﬂ tCAM(L")) tAs(;(ﬂ) tcan(s
] .,
ﬁ Row Column}(/ /X Co|um|{M - Column w
tcwusz)L thL(+ ll- t_%@ |
taw(53)
tRwD(37—
t .
ncl:_suo) le— TCWD(14) le— tEWD(14) o ke— LOWD(14)-s
W N | N/ N
‘tAWD(19)—ﬂ bl le—1 tawp(19)—=] le—m f—1— tAWD(19)—»
twr(so) twe(so) trotze) twe(so)
toeaze) toeae) r
- - toEA2)
{7 If a
High-Z
10ED(24) v toED(24) toep(24)
tc
: r-Acﬂ)’ ke— toPAZ) ha— tCPA) >
‘W,\(a) - taa) taa@Q)
toez(2e) toEzZ(26) toEz(26)—
r toHz0) l‘_ torce0) T tH(20)
. 20) o—omt
t % t
traci) osey | ps@n) | ps@n|
High-Z y, g >—
torziz Data-in .., Data-in 15, Data-out Data-in
Data-out Data-out

NPNX

B 9005k50 0000963 156 WN

142

:HighorLow




NN5118160A / NN51181608B series
CMOS 1M x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
- tRc(41) >
- tras(3an) ra—— tRP(9)——»
— r
RAS \ / N
tCRPUS) tnpc(35)
UCAS
LCAS —./ \_/
tasran | | traHEs)

il

AO~A9 /%L Row M //7)(

NOTE : WE, OE = Don't care. m * High or Low

CAS BEFORE RAS REFRESH CYCLE

tRein -

re— tRP(20)———m tras@1) ; tRP(2g)—»
RAS / E W

tRPC(as)

topng [+ ' r+——— toHpg ——————»
TIAA S CSR(11)
oas | / X

?WRP(M)H ﬂ‘wnn(sﬂ
WE / N\ //
torF(2s)

Vo 1~ High-Z
/0 16

: High or Low

Note: 5@, A0~A9 = Don't care.

B 9005650 0000964 092
143 NPNX



NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

tRcM1) » “tacan
. e tRag(31) ——————— - IAP(20)>] tRas(an [« trp(2o)-»-
[ — -
RAS ' \ / N
[e————— taR(1e)———»
tcrp(ia) t
'4_. ACD(34) tRSHE7)-» teHR@) - ra— LCRP(13) —n
UCAS p \ ) ]z
LCAS _/L \
le— trAD(6) >i tRALIE)
tasr@en tRaHue)  tascpy)
e > » ECAH(15)
Row XX Y /
AG-A9 ” o Column |
tres(o) tRRH@E9) tWRP(54) tRRH(39)

ra— UROH(28)—»!

\%

X7

» toEA(22)
oF U N VU
la— tcac(l) -
taam —w torFizs)
tRacs) > la—toEzZ(28)
1O 1~ High-Z 4 " :
Ot /X Valid Data-out R

NPNXX

toiziz)

144

B 9005650 0000965 T29 WM

: High or Low




NN5118160A / NN51181608B series
CMOS 1M % 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

tre(a1) e thcu) >

[ tRas(a —————— e tRP(29)-» tAp(29)

7

tras(an

RAS N 4

[————— VAR{16)————— ]

terp(i3)

le— tRCD(34) tRSH(7 - toHRe)» ra— tCRP(13) —mi
X
UCAS _/ \ \ /
(or LCAS)
LCAS
(or UCAS) le— tRAD(3E) tRaL(18) —

tasrn) | | tRaH@e)  tascan
> [— > tcAH(15)

AO~A9 ﬂ Row A{@} Column /

tresuo) tRAKHEe) twRP(sq) tARH(3)

WE Y X7 A\

f-— tnou(zs)J

toeaee)

oe N, y

YO 1~ High-Z
ros
(orl/O 2~ le— tcac(s) o]
VO 16 ) taAz) » 1oFFEs)
tRACE) ‘«loszrzs)——
|{/% o High-Z ‘_@} Valid Data-out —
(orl/O 1~

vos) toizoz m : High or Low

BN 9005650 000096k Sb5 M
145 NPNX




NN5118160A / NN5118160B serles
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

tRc41 tAci) >,
- TRAS(31) > tap@o)-» r4— tRAS(sN) tRP(20)-»|
RAS N . ZE N \ZE N
l—————— taR(i6)———>
Fﬂ’f’, lt——— RCDEN g tRsHEN - - tCHRA(S) tcrp(13)—
UCAS }I‘_
LCAS ___/L \
le— tRAD(38) : tRAL(18)—»
tasrian | | trame)  tascun '
i »i tcaH(15)
AC~AD / @Z Row E@I Column w // // //
twes(s1) .
-—> lt— tWCH(40)—
twpiso) —» twhpiss) twri(ss)
wE U N I Y, /)
oF 7 i I
toszy
- — tpHg———™
o1 /X Valid Data-in /) /) Y

/777 High or Low

B 9005650 0000967 &4T1 HE

NPNX

146



NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

- tre(aty >t tRoin
tRASE) ——— thP2o)-» e— tRas(E1) tRP(20)-»
—_— —_— 7E 3
RAS N y &(_}\——
r————————— tAR(16)————
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NN5118160A / NN5118160B series
CMOS 1M 16bit Dynamic RAM

SELF REFRESH MODE
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0 The NN5118160A / NN5118160B (L version) has a Self Refresh Mode.

a. Entering the Self Refresh Mode: o _ —
The NN5118160AL / NN5118160BL Self Refresh Mode is entered by using CAS before RAS cycle and holding RAS
and CAS signal " low “ longer than 300us.

b. Continuing the Seif 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.

¢. Exiting the Self Refresh Mode: -
The NN5118160AL / NN5118160BL. exits will exit the Self Refresh Mode when the RAS signal is brought * high *.
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NN5118160A / NN5118160B series
CMOS 1M x 16bit Dynamic RAM

ORDERING INFORMATION

NN5118160AXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

NN5118160BXX(X) - XX

SPEED
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DESIGN CODE

MODE
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50ns
60ns
70ns

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

Standard Version
Long Refresh Version
128ms Refresh

Fast Page Mode
2CAS ,1M x 16 ,1024 refresh cycle
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Plastic SOJ
Plastic TSOP TYPE Il (Normal Bend)
Plastic TSOP TYPE Il (Reverse Bend)

Standard Version
Long Refresh Version
128ms Refresh

Fast Page Mode
2CAS ,1M x 16,1024 refresh cycle
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