NN5116165A / NN5118165A series

N
EDO (Hyper Page) Mode
CMOS 1M x 16bit Dynamic RAM NPNOX

DESCRIPTION Preliminary Specification

The NN5116165A/18165A series is a high performance CMOS Dynamic Random Access Memory orga-
nized as 1,048,576 words by 16 bits. The NN5116165A/18165A 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 NN5116165A/18165A 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 tim-
ing constraints associated with address multiplexing. - .

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS re-
fresh cycles, or normal read or write cycles on the 4096 address combinations of A0 to A11 during a 64 ms pe-
riod for NN5116165A series and the 1024 address combinations of AO to A9 during a 16 ms period for
NN5118165A series.

Multiplexed address inputs permit the NN5116165A/18165A series to be packaged in a standard 42-pin
plastic SOJ.,50-pin plastic TSOP TYPE II. 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 log-

ic families.
FEATURES W EDO (Hyper Page) Mode Operation
W Separate CAS (UCAS, LCAS) for Byte
W 1,048,576 X 16 bit Organization Selection ,
W Single 5.0V £10% Power Supply MW Byte Read/Write M_ode Operation
M Performance Ranges W Low Power Operation
Low Standby Current (CMOS level input)
Parameter -50 | -60 | -70 -Standard 1mA
AAS -L version 150pA
Max. RAS
AccessTime  (tgag)| 05 | 60N | 70NS W 4096 Refresh Cycles (NN5116165A)
Max. CAS -Standard 64ms
Access Time teac)| 12" | 18NS | 200 -L version 128ms
x::esic%‘:en Addrzss 25ns | 30ns | 35ns 1024 Refresh Cycies (NN5118165A)
) -Standard 16ms
Max. Read/Write -L version 128ms
90ns | 110ns | 130ns
Cycle Time (o) B Self Refresh Mode
(L version)

M All inputs/Outputs and Clocks
fully TTL and CMOS compatible
M Refresh Modes
RASonly
CAS before RAS
Hidden Refresh
M High Reliability Package
Plastic 42pin SOJ (P42SJ-2B0)
Plastic 50pin TSOP TYPE |I (P50TP-3B6)
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NN5116165A / NN5118165A series

CMOS 1M x 16 Dynamic RAM
PIN CONFIGURATION
Vocd1o 50 @ Vss vss [0 50 01 0 Vee
Vo1 m 2 49 M VO16 o6 O 49 2 [ vo1
Vo2 M3 48 [m 1015 11015 0 48 3 [ vo2
103 0 4 47 [0 V014 /014 O a7 4 [ o3
04 M@ 5 4611 VO13 Vo013 O 48 5 In v04
Vee 0 6 450 Vss vss O 45 & M Vee
vos M 7 44/ VO12 o012 O a4 7 [n vos
106 o 8 430 VO o1 o 43 8 [n Vo
07 ] 9 420 Y010 vo10 0 42 9 o vo7
vo8 o 10 410 V09 voo o 41 100 V08
NC O 11 40[@ NC NC O 40 11 NC
NC O 15 360 NC NC O 36 15[0 NC
NC O 16 350 LCAS LCAS O] 35 160 NC
WE 0 17 340 UCAS UCAS 0 a4 17[0 WE
RAS 0 18 33[0 OE OE m 33 18[D RAS
(NOTE 1) A11/NC O 19 32[0 A9 A9 [ 32 190 NC/A11(NOTE 1)
(NOTE 2) A10/NC O 20 ) 310 A8 A8 O 31 20[0 NC/A10(NOTE 2)
A0 O 21 30[M A7 A7 O 30 21[0 A0
Al 022 29[m A6 A6 0 29 2200 A1
A2 0] 23 280 A5 As O 28 23(0 A2
A3 0 24 27 [0 A4 A4 O 27 240 A3
Vee 0 25 26 [0 Vss Vss 0 26 2500 Veo
50/44-pin TSOP TYPE (Il) -50/44-pin TSOP TYPE (II)
Normal Bend (400mil) Reverse Bend (400mil)
P50TP-3B6 P50TP-3B6-R
Vec O 22(P Vss
vo,d|2 O 41|p vOse
vo.4|3 40(p ¥O15
NN5116165A NN5118165A
vosd|4 3olp 1014 5116165 5118165
1104015 38{Q /O3 NOTE 1 Al NC
Vecl|6 37(P Vss NOTE 2 A10 NC
7osQ|7 360 /042
o (e 35|01 V01 PIN NAMES
11070|9 34| /O1g
110g} 10 33|p 1¥Og AO~A11 | Address Inputs
NCOj 11 32|B NC (NOTE 1.2)
NC Q|12 31|p LCAS RAS Row Address Strobe
WEQ|13 30|p UCAs UCAS | Column Address Strobe
RASO|14 29|p OE Upper Byte Control
NOTE 1) A O 2 —
( ) A1NGII15 8Ip Ao LCAS Column Address Strobe
(NOTE 2) Aro/NCO|16 2710 As Lower Byte Control
Aol]17 260 A7 —
A |18 250 Ag OE Output Enable
A 19 2410 As 1/01~4/016 | Data-in / Data-out
Asfjj20 231H A4 WE Write Enable
VecO|21 22{0 Vgs
Vee +5V Supply
42-pin SOJ (400mil) Vss Ground
P42SJ-2B0 NC No Connection

NPNX

M 9005650 0000?47 141 WA
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O
OE O l
HAS O— »| AASClock | *1  WE Clock
RAS Generator b —
__ Y ¥
LCAS O———» GAS Clock OE Ciock
ucasO
+ Al
Refresh
Counter Lower 1701
8
3T - & ]
o8
N Column Decoders Buffers
Column 1/
Address
Sense Amplifiers
& VO Logic _‘l
Add - > @
NOTE ED Butters foar o9

Data
¢ N B O
§ Memory Buffers 110 16
g :D Array
Aow z (16,777,216)
Address @
(NOTE) —O0 Voo
Substrate Vss
Bias
Generator
NOTE
Address / Row Address | Column Address
NN5116165A AQ - A1 AOD - A7
NN5118165A A0 - A9 AO- A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relativeto Vgg | VinVout | —-1to7 v absolute maximum ratings are exceed-
v Voo Relative V. v 1107 v ed. Functional operation should be re-
oltage on Ve Relative 0 Vss cc - stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg —55to +125 °C the operational sections of this data
Power Dissipation Pd 1.0 w sheet. Exposure to absolute maximum
; ; o rating conditions for extended periods
Ambient Operating Temperature Ta O0to+70 C " NN
_pe, g ‘empe 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 v
Vss Supply Voltage 0 o) 0o v
Vi Input High Voltage, All inputs 24 —_ 65 v
' Input Low Voltage, All Inputs -1.0 —_ 08 v
Note: All voitage values in this data sheet are with respect to Vgg unless otherwise specified.
BB 9005650 0000748 088 WM W
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

TRUTH TABLE
INPUTS 1/70

— T T — OPERATION NOTES

RAS LCAS | UCAS WE OE | VO1~1/08 | I/09~1/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 13
L L L H L Dout Dout Word read 1.3
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 13

H—L L H — — High-Z High-Z CBR refresh 1.3

H—L H L — — High-Z High-Z <JSrelf refresh

H—L L L — — High-Z High-Z

Notes: 1. H:high (inactive) , L:low (active) , —:unconcerned with H or L.
2. tweg 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 0000749 Tiu N
NPNX 540
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

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

NN5116165A
SYMBOL PARAMETER SPEED| MIN. | MAX. [ UNIT TEST CONDITIONS NOTES
lgct Operating Current -50 120 mA | tge = tge (Min.) 1,2
-60 10 mA | RAS, CAS, Address cycling
-70 100 mA
lccz | Standby Current 1.0 | mA | RAS=CAS2>(Vee-02V)
2.0 mA %: C_AS -4 VIH
Standby Current 150 | pA | RAS=CAS2(Vc-02V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or (Vgs +0.2V)
locs Refresh Current -50 120 mA | tge =tac (min.)
(RAS only refresh) -60 110 mA RAS cycling, CAS =V, 1
-70 100 mA
leca EDO (Hyper Page) Mode Current -50 130 mA . | typg = type (mMin.) 1,2
-60 120 mA RAS =V
-70 110 mA | CAS, Address cycling
legs Refresh Current -50 120 mMA | tpc = tac (min.)
(CAS before RAS refresh) -60 110 mA | RAS, CAS cycling 1
-70 100 mA
loce Refresh Current 500 A 4096 cycles / 128ms
(L version : CAS before thas < 200ns, WE 2 (Ve - 0.2V)
RAS refresh) All other inputs are stable at ( Vg -0.2V)
or (Vgg+02V)
lccr Self Refresh Mode Current 300 | ‘WA | RAS =CAS < (Vgs+02V)
{L version) All other input high levels are ( Vee - 0.2V )
or input low levels are ( Vgg + 0.2V )
I 4! Input Leakage Current -10 10 pPA 0V <V, < 5.5V, Others = OV
(Any input pin)
Heol Output Leakage Currant -10 10 PA | RAS 2V(min.), CAS 2 Vymin.)
(For high impedance state) 0V < Vgur 5.5V
Von Output High Voltage 24 v lop = —5.0 mA
Vou Output Low Voltage 0.4 v lop =4.2mA

Notes: 1. Igc1 , lecs » loca and Iges depend on cycle rate.
2. Iggq and lgc, 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
Cwi Address(A0 ~ A11) — 5 pF
Cue RAS, LCAS, UCAS, WE, OE — 5 pF
Cour 101 ~ 11016 — 7 pF
B 9005650 0000750 736 W Vi
541 NPNX

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

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

NN5118165A
SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lct Operating Cument 50 170 | MA | tag =tgc (min) 1,2
-60 160 mA | RAS, CAS, Address cycling
-70 150 mA
lccz | Standby Current 1.0 mA | RAS=CAS2(V¢c-02V)
20 mA | RAS=CASz2Vy
Standby Current 150 pA | RAS=CAS2(Vgp-02V)
(L version) All other inputs are stable at ( Vgg - 02V)
or (Vgg+02V)
lecs Refresh Current -50 170 mA | tgg =trc (Min.)
(RAS only refresh) -60 160 mA RAS cycling, CAS = Vi 1
-70 150 mA
loca EDO (Hyper Page) Mode Current -50 180 mA | type = type (Min.) 1,2
-60 170 | mA | RAS=V,
-70 160 mA | CAS, Address cycling
locs Refresh Current -50 170 mA | tge =tpe (Min.)
(CAS before RAS refresh) -60 160 mA | RAS, CAS cycling 1
-70 150 mA
lecs Refresh Current 500 A 1024 cycles / 128ms
(L version : Cl_\ﬂ)efore tras < 200ns, WE 2 ( Ve - 0.2V)
RAS refresh) Ali other inputs are stable at ( Voo - 0.2V)
or(Vgg+02V)
lecr Self Refresh Mode Current 300 pA | RAS =CAS <(Vgs+0.2V)
(L version) All other input high levels are (Vg -0.2V)
or input low levels are ( Vgg + 0.2V)
W4l Input Leakage Current -10 10 pA | OV <V, <55V, Others = 0V
{Any input pin)
gl | Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS 2 Viy(min.)
(For high impedance state) OV < Vour <55V
Vou | Output High Voltage 24 V | loy=-5.0mA
Voo Output Low Voltage 04 \" lo =42 mA

Notes: 1. Icc1 5 Icca s Icca and lgcs depend on cycle rate.

2. locq and gy 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
Cis Address(A0 ~ A9) — 5 pF
Cie RAS, UCAS, LCAS, WE,OE - 5 pF
Cour VO1~1/016 — 7 oF
- B 9005650 0000753 L72 EE
NPNXX 542
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NN5116165A / NN5118165A series

CMOS 1M x 16 Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, V¢c = 5.0 V £ 10%, Vg = 0 V) (NOTES 3,4,5)

No. |_NOTES PARAMETER e %0 70 UNIT | NOTE
JEDEC | STD. MIN. | MAX. | MIN. [ MAX. [ MIN. | MAX.
1 [toiav |toac |Access Time from CAS — 15 - 15 - 20 ns 6,13
2 |toHeqv [tcpa |Access Time from CAS Precharge — 30 — 35 — 40 ns 13,14
3 |tavav {taa |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 | tavichs |tosn | CAS Hold Time 35 - a5 — 55 —_ ns
6 |tauicx [tows |CAS Hold Time (Self Refresh Mode) 50 — -50 —_ -50 - ns
7 | tarscnn [tour |CAS Hold Time (CAS before RAS Refresh) 10 — 10 — 10 — ns
8 | tomzc2 [teen | CAS Precharge Time 10 — 10 — 10 — ns
(CAS before RAS Refresh)
9 |toweciz [tcp | CAS Precharge Time 5 — 5 — 5 — ns 14
10 | touiomt [tcas | CAS Pulse Width 8 [100k] 10 | 100k| 15 | 100K | ns
11 | toumee |tesn | CAS Setup Time 5 — 5 — 5 - ns
(CAS before RAS Refresh)
12 | toiiox |torz |CAS to Output in Low-Z 0 — 0 — 0 — ns 8
13 | toponiz |tcrp | CAS to RAS Precharge Time 5 — 5 — 5 — ns
14 | topswiz |towo | CAS to WE Delay Time 45 - a5 — 50 — ns 1
15 | tosax [tcan |Column Address Hold Time 10 — 15 — 15 — ns
16 | trliax [tar  |Column Address Hold Time 35 - 40 —_ 40 — ns
Referenced to RAS
17 | tavere |tasc |Column Address Setup Time (s} - 0 — 0 — ns 14
18 | tavch: |tcar |Column Address to CAS Lead Time 13 — 18 — 23 — ns
19 | tavaur |traL | Column Address to RAS Lead Time 25 — 30 — 35 — ns
20 | taywiz |tawp |Column Address to WE Delay Time 57 — 60 — 65 — ns 1
21 | teyipx [ton | Data Hold Time 10 - 10 —_ 10 — ns 12
twLipx
22 | tgoox |touc |Data Output Hold Time 0 — 0 — 0 . ns
23 | tovorz |tos  |Data Setup Time V] — o — 0 —_ ns 12
tovwie
24 | toriqv [toea |OE Access Time —_— 15 — 15 — 20 ns
25 | twiioLz [toen |OE Command Hold Time 15 — 15 — 20 — ns
26 | toHzalz [torz |OE Pulse Width for Output Disable 7 — 7 — 7 — ns
When CAS High
27 | tauioHt [tocs | OE Setup Time to CAS High 7 — 7 — 7 — ns
28 | toL1mm1 |tors | OE Setup Time to RAS High 7 — 7 — 7 — ns
29 | topqv |toen | OFE to Data Delay Time 15 — 15 - 20 — ns’
30 | tgeox |torz | OE to Qutput in low-Z 0 _ 0 — 0 - ns
31 | towoaz |tore | Output Buffer Tum-off Delay Time 0 13 0 15 0 15 ns 10
32 | tonzax |toez |Output Buffer Turn-off Delay Time 0 10 0 15 0 15 ns
- Referenced to OE
taaz |torm |Output Buffer Turn-off Delay Time 0 13 0 15 0 15 ns 16
Referenced to RAS
34 | twizoz [twez |Output Buffer Turn-off Delay Time 0 13 V] 15 0 15 ns
Referenced to WE
B 9005650 0000752 509 WWM v
543 NPNOX
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

SYMBOL -50 -0 -70

NO. JEpEC| STD. PARAMETER wn T T T e T o T UNIT | NOTE

35 | toLirui| thsn | RAS Hold Time 15 — 15 — 20 — ns

36 | tou1rmi| tron |RAS Hold Time Referenced to OF 10 — 10 —_ 10 —_ ns

37 | tomzrmi tancp | RAS Hold Time 30 - 35 — 40 - ns
Referenced CAS Precharge

38 | tawoRie| the | RAS Precharge Time 25 - 30 - 40 — ns

39 | tanoniel taps | RAS Precharge Time (Self Refresh Mods) 90 — 10 | — 130 | —

40 | ta ipii| tras | RAS Pulse Width 50 | 100K [ 60 [ 100K | 70 [ 100K | ns

41 | ta1pn| thass | RAS Pulse Width (Self Refresh Mode) 300 | — {30 — | 30| — s

42 | g, 1pm1| trase |RAS Pulse Width (EDO (Hyper Page) Mode) 50 [ 100Kk [ 60 [100K| 70 [ 100K | ns

43 | tgicur | tacp |RAS to CAS Delay Time 13 35 13 45 13 50 ns 6

44 | taucio] tapc | RAS to TAS Precharge Time o - 0 — 0 — ns

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

46 | taoox |tz | RAS To Output in Low-Z 0 — 0 — 0 — ns

47 | taiswio| tawp |RAS to WE Delay Time 80 — 90 — 100 | — ns 1

48 | torowo| taon | Read Command Hold Time 0 — 0 - 0 —_ ns 9

49 | tgrowiol trry [ Read Command Hold Time [} —_— [} - 0 — ns 9
Referenced to RAS

50 | twrecld thes | Read Command Setup Time 0 —_ 0 - 0 —_ ns

51 | taomio| the | Random Read or Write Cycle Time 90 _ 110 _ 130 . ns

52 | toloci2| tipe | Read or Write Cycle Time 20 - 25 — 30 - ns 13,14
(EDO (Hyper Page) Mode)

53 | talonlz | tamw | Read-Modify-Write Cycle Time 145 — 165 — 185 — ns

54 | torociz | tprmw| Read-Modify-Write Cycle Time 82 _ 85 - 90 - ns 13,14
(EDO (Hyper Page) Mode)

55 | tagr | taer |Refresh Period L Nnstietesa | — | es | — [ 64 | — 64 ['ms | 15

! NN5118165A -—_ 16 — 16 — 16

56 | tqLiax | thaw |Row Address Hold Time 8 10 10 ns

57 | taval2 | tasp | Row Address Setup Time 0 — 1] —_— ] -— ns

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

59 | twwi| twpz | WE Pulse Width for Disable 7 — 7 — 7 - ns
When CAS High

60 | toLywiil twon | Write Command Hold Time 10 —_ 10 — 15 . ns

61 | twiwnif twp | Write Command Pulse Width 10 —_ 10 —_ 15 — ns

62 | twicLe| twes |Write Command Setup Time 0 —_ 0 - /] — ns 11

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

64 | twiiruy| tawr | Write Command to RAS Lead Time 15 — 15 — 20 — ns

v B 9005650 0000753 445 A
NPNOX 544
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NN5116165A / NN5118165A series
CMOS 1M x 16 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 ty=3ns. All AC parameters are measured with V), (min.)>Vgg and V|y(max.)<
Ve and with a load equivalent to two TTL loads and 100pF.

5. Vi(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. tgop(max.) is specified as a ref-
erence point only. If tgep is greater than the specified tggp(max.) limit, then access time is controlled by
tcac-

7. Operation within the tpap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a ref-
erence 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 tgey or tgry must be satisfied for a read cycle.

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

11. twes: trwp, towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tycs>twcs(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tryptrwp(min.), towptcwp(min.) and
tawp2tawp(min.), the cycle is a read-modify-write cycle and the data-out will contain data read from the se-
lected cell. If neither of the above conditions is satisfied, the condition of the data-out (at access time) is in-
determinate. . -

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. tagc2top to achieve tpe(min.) and topa(max.) values.

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

16. torg applies only when CAS is high.

Bl 9005650 0000754 3841 WW v
545 NPNX
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

WORD READ CYCLE
W tres)
tras(40) 4———— 1RP(38)—|
E—
RAS N
teappay| [ toshe)

UCAS
LCAS

Address :ZZEZZN

(NOTE)

WE

OE

VO 1~
Vo 16

NOTE

le——— tRcD(as) ————

t—— tRsH(35)

— toaspo)———»

a— tCRP(13) —o

_7 AN [/
ok column Adcress K777/ 11T
g XU
‘_‘0::5)2:: torR(s)

///////////////////////////////////////7]/5

Ui

le— tcacey

taa)

High-Z

trac(4) >

toez(zz)—»|

lt— LOFF(31)—}

Address AO0-A11: NN5116165A
AO-A9: NNS5118165A

NPNX

BN 9005L50 0000755 218 WM

Valid Data-out

E____

l— !cc_zuzy—@g

546

: High or Low
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NN5116165A / NN5118165A series

CMOS 1M x 16 Dynamic RAM

BYTE READ CYCLE

d tres)
- tRAs0) la—— URP(38)——p] )
_—
RAS ~
tcre(13) tesHs)
= ot tRCDE3) ~——————ra——— LRSH(E) e— tCRP(13)—»
a———— tCAS(10) ————»
UCAS __/ \ \
( or LCAS ) teaL(isy
LCAS __/
(orUCAS) . le—— tRAD@AS) thAL(19)
tasA(s7) | | tramess) - tasc(7) tcan(s)

Address ////// R Row Address

(NOTE)

Vo 1~
vos

(or 1O 9~

VO 16)

VO 9~
Vo 16

(orl/O 1~
V0 8)

«—— tar(ie)

Y,

Column Address : //////////

tRCH(48)
»| tRAH(49)

g

» loiz(ao)

|
T

a— tROHEE) 4

Em— toea(2e)

N\

toFR(@33)

A

High-Z
la— tcac)
tan@) toez(a2)—»
- tRAC(4) la— OFF(31)—m
High-Z

,@3 Valid Data-out

le— toiz(iz—o

M 9005650 0000756 154 WA

547

:HighorLow

NPNX
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

RAS

trp(3s) ———»f
/ N

tcsHis)

je—— tcap(1z) —

UCAS

[ thcpug)

trsH(3s)

LCAS

tas

tar(e)

N

le——— tcAs(10) —]

tRAL(19)

fe—— tRAD(45) >
tRaH(S6)

R(57)

tasc(1)
f—

tcan(s)

Address :Zzzzzx

Row Address

(NOTE)

townies)

tRwi(es)

twret)

Y

twesisz) 6;4-

e tWCH(GO) —

OE

A

tos(2s)

e—— toHezr) —

Vo 1~
/0 16

TR

Valid Data-in

S

NPNX

548

: High or Low

Bl 9005650 0000?57 090 WA
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tResy
- tras@@o)y—————————————————— tRP(Es) —
AAS N J N
terp(13) tosHe)
tRCDEI) trsHas) ra—— tcoRp(13) —
le——— tcas(10) —»
ucas /| NN /
(or LCAS)
LCAS _/
(or UCAS) - taR(6)
tRAD(45) —— w1t tRaL(1g)
tA‘SR(57)= tRAH('SS) “A_SC’(W) _tcmusi
Address L/ Pow daess X777/ counn aatiess X777/

(NOTE)

t
t

CcWL(3)

t

RWL(S4)

LU

wﬁ(m)

WY

TR
( 'fv/%’a" LT T T T L dr vz,
Vo 16)
'is‘.f".’“._ e tonay —»]
SO, SR X /I,
(0”110015) :Highorl.ow

Il 9005L50 0000758 T27 WA

549

NPNX

—

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

RAS

o tRes1)
—_—
Sr
tcshis) -
tcrP(13) e RCDM4Y e tRsH(35)
la——— tCAS(10)——»
- .
[CAS / AN
[ tAR(16)
la—— tRAD(S) traL(19) >
tasrez) | | tRanese) 'Asqlm teas)
- - - < -

Address 1333%3

(NOTE)

Vo 1~

/0 16

77

tRAS (a0} ————————— p LGL —

f—— LCRP(13) —

Row Address

W Column Address

S,

ta— towiies)

T

ol

— tRWLEY) o

la— twP(e1) ——

Tz,

toeppe)

Id—.

toEH(25)

T

High-Z

NPNX

Y

1
NI i,

tos(ea) toH(z21)

B 9005650 0000759 963 W

550

:HighorLow

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tresy) ' e

o —— “ ;‘__::
T, L/
(or LCAS)
cas _/
{or UCAS) l«—— taR(16) »
N oy 4s) :f:(|17) o RAL{19) >
‘t:g;z)ss m Row Address mmlumnmdress W///////////////////////W
wE iz Y,

toED(9) toenzs)

i D
oF LIy N

Y QA

{or /O 9~
VO 16)
tos(es) toHEn)
. i -
vos- 7777t vaidoaain X777,
Vo1~ :
fer vos) /////]: High or Low
B 9005650 0000760 LAS WH
551 NPNX

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

- - tAMW(53)
tRAS(40) tRP(3a)—™
-_—
RAS N J N
tcrr(13) N tosHes) terp(13)
| e tRCD(43) tRSH(E5) - < -
N l¢———————— tcAS(10)
UCAS )
cas ___/ R 4
le— tAR(16). -
la— tRAD(45) — tasoqin
tasR(s7) thanse) - tCAH(15)»]
Address 7///” Row Address Z@Z Column Address A&ZZZZZZZZZZZZZZZZ éf/‘:/ 422222222222222222,
(NOTE) . oot , '
- tawpeo)— owLee)
tRcs(s0) .|_4f le—— tcwp(14) trwLies)
wE Ly | N
toeas)  toepze) twege1)
tC>LZ(30|) —> toal(ae)

oF WWW/W

Vo1~

e tracy)
le— taa(3)
tcacq) e -

losizﬂ toH(21)

/O 16

High-2 : m«»m)é( oetain )7777/////1/[11IITIL
teizo2) : High or Low

NPNX

7- 9005650 000D?L) 51) WA
552

Power ed by | Cni ner.
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

tRMW(S3)
- tRas@o) trpe)—»
RAS N J N
tchr(1a) ::;:(2‘ tronos X icnpus)
4—————1cAsno;—>
ocas /| ) /1 /
(or LCAS)
LCAS _]
( or UCAS) | e— lAR(16)
le— tRAD(45)— tascan
tasrs7) '—'I tranEe) <—>I le- tcaH(15)-
Address Row actress X777XC caunm asaress X777/
(NOTE) » t'.qu(fn% to L
tawp(zo) » <—WE[)
tnrwtm\r town(14) o tRwLs)
wE LTI N /i
toeaey toeo(e) twee
1012(30) 1|t +—a toEz(az)

= T

os LI T r i rddd iy vz

(or /O 9~ |

/0 16) | trac)
-t tos(es)| | tosen
tcac) - et} >
Wors a— 4 RoaeoX._Daain X0/77/77771111117/1),
{orV/O 1~ } > i
vos) oz /////]: igh or Low

BN 9005L50 00007k 458 WA - W
553 NPNX

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

trasp(2) tRP9)
s o
la—— tosHE) —————— ra——— tHPC(52)—— - tRSH(ES5)
lmjms troous, T terr(13)
i @ teas(10) ‘tcp(s)A :casro) tepgg) teas(io) N
UCAS
LCAS N A N A N / 7
tCAL(18) ] tcaL(18) e tcaL(18) o]
tasrs7) DT tean(s) tascan tcamps) T e —
ta-a| la—a tRAHEE) -] - e r—— tascin tear1s)
tascan
Address 2222222 Row W Column m Column m Column #&22222222
(NOTE) targ) { .l
t trrres)
T tRoH(36) . ‘Rcu(::)
we Iy U
et tocsin—m
tRac(e) S
tM(3)l toFF(:Iai) - »
teacq)
oF i Y, A
toea(2q) le— tcPa@) —» . ha— tcPAR) le{ toEZ(32)-»
tOL2(30) lea— taa(s) »{ tAA(s) e
tRLZ(a6) le—s{ tcacq) e teac) toFR@s)
Vo 1~ HighZ 3 ow WX ot KL  ou p—
VO 16 3
teizaz) ;D’LHCTZ;) r‘lﬂct)
/////): High or Low
I 9005650 L
NPNOX UDSLJ‘U?I:B 394

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

Address
(NOTE)

/O 1~
vos

{or VO 9~
/0 16)

/O 9~

Vo 16
(orl/O 1~

/0 8)

tcRP(13)

trAsP(42)

tRP(a)

lqi 1RHCP(37)——->Z

la—— tCSH(S)

lat——— tRCD(@43)—»y

tcas(io)

terioy

tcas(10)

tt—— tHPC(52) —

terg)

e {RSH(5)-»

tcas(0)

tcrp(13)

N

» —

L tCAL(18) —»

R

ja— tCAL(18) -]

N

/

He— LCAL(18) ]

tasR(sn)
[t

la—— tar(1e)

la— tRAD@5)—»]
tRaH(EE) e
tasc(n

rt—»]

!

tcaH(s)

J.—

asc(7) tcaH(is) t

Column

Column

ASC(17) -»+1a

e tRAL(19) —]

tcan(is)

Column

X

tReseso)

tROH(36)

tRRH(49)
tRCH(48)

[

L

Wi

et

L tocs(27)—w

la——— trRac)

L

vl
d

t wa)l
tcacn

A

torF@EY)

I

High-Z

toeas)

toLz(30) lee

lt———— tRLZ(46)

High-Z

%

PN

toizaz)

la—1- tcPA@) —a

taa@)

ft— ]

la— tcpa)

teacq)

| tOEZ(32)-»]

taam)

t
teac OFRE3)

Out

KX

Out

XA

5

Out

i

toHe(22)

toHc2z)

:HighorLow

BN 9005650 000074 220 HM
555

NPNX
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

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

< tRasP( . tnp(ss)V
—_— [——— tRHCP(37)———»{_IF R
RAS N Z \_
la—— tcsHE) —* thrcis2) » e TASH(35)-»
terp(y) tRooiea) terp(ig)
tcas(io) ter(e) toasiig) | tepe) tcas(io)
UCAS I i n r
. le— tRAD(S) tcaL(18) -» re— tCAL(18) -l e LCAL(18) —i ‘
ASR(57) 1RAHISS) tCAH(IS) —> >l tcan(is)
tascar) tascqz) | teanus) | tasca?)
-
I Column lurn [(// / /
Address // m Row J m Column J rCou '/
(NOTE) taR(16 |t
- AR(16) » e tRaLt— || tonies)
tRcs(s0)
ra—i— tORS(28)—m| 1RcH8)
r
WE i \u’{
ra— tocsez)-» le tVIVPZ(59)
traci4) i 'cPIA(z) - tcPa@) - - LOFF(31)
e tanE) o le— tan@) —»f he—t taas) -»  la—m| toFR(33)
_ 7 [ tcaca) teacq) Y teact) 7V
OE Y 7/ /N I
tOEA(24) | torz(ze)
torz(so) la— LOEA(24)—m]
- tRLZ(a6) - » torz(zo)
Vo 1~ High-Z v, - B h - R
oS x o X/ om F—4/X om p—
terz(iz) twez(34) toezaz) toEz(32)
m : High or Low
WV B 9005650 0000765 1L7 HH
NPNX

556
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

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

RAS

UCAS
(orLCAS)

LCAS
(or UCAS)

Address
(NOTE)

Vo 1~
7o 8

(or /O 9~
/0 16)

/0 9~
170 16

{orl/O 1~
Vo 8)

tcrp1g)

tRASP42)

taps)

-

tRHCP(E7)—

N

le—— tcsHE) ————

le—— tRCD(@3)—

_/

N

to——t

teasio)

_ter)

ra—— thPc

tcasio

1
52) ——— o

tcree)

tt— LRSH(35) ]

| tcasqo)

tcaL(s) -»

terpis)

t—} TCAL(18) -]

N

-

>

N

— tCAL(18) —»

_/

la— tAR(16)
le—— tRAD(45)—~

tRAL(19) —»|

tasr(s7) tcaH(1s) tasc(7) tcaH(s)
t—p] [ LRAH(56) e [4— - tasc(17) »He [e—w IcAH(t5)
tasc(i7) | |
- | -
IR Pow XK/ Coumn W77/ Cotumn X777/ coumn K777/
trcsiso) i YRRH(49)
re—t- LORS(28)—! tachus)
Y, \u‘/
rt— LOCS@27) 0] le tV[VPZ(SQ)
tRaCH) I tCPIA(Z) > e tera@) -m « tOFF(31)
e AA3) — la— taa@) —» e— tanm > le—s| toFRs)

i

),

tcacq)

teacoy

e |\ T

High-Z
toeaa) torz(s)

torz(so) la— tOEA(2A) !

tRLZ(s) toLzao)
02— on KK on K on ——

tezaz) twEz(34) toEz(s2) toez(ez
m : High or Low
B 9005650 000076k OT3 WA v,
NPNXX

557

—
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

- tRASPY trpas)
—_— tt————— LRHCPET——»
RAS N N_
le—— tosHE) —— it~ THPC(52) ta— tRSH(35)—]
icgpu:g i I
|t tRCD(43) ——
teasio | terig ‘tcAsum ‘cp(g) toaspo) _‘cnpns)
UCAS )L‘
icas _/ N 7N
— tmnus)—bl tRaL(19)
tASF$5_7)> ‘IE:H(SG) tasciz)| tean(s) 1:9:(17) teaH(is) tasc(in| teans)
Address LR Pov XK777X. Cotmn Column S Y
(NOTE) towues) | - towies) towi(ea)

twesez)] twereo)

tRWL (64)

tweseer) | tweHeo) tweser)
P~ L o

-

twcH(eo)

LTI,

WE /////////////////ﬁ){ W,

tweien)

twpie1)

twes1)

tos(23) toH(21)

toe tDs(23)

tDH(21)

IIl;:c))11~s IR, oatedn @I Data-in @]

: High or Low

. BN 9005L50 0000?67 T3T EE
NPNX 558
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

oAS ——_\S ' j¢——— tRHCP(E7) ] \_
ucas /) N F N 7N }‘
(or LCAS)
cas _—/
o tasnisT) ";H_(:wus)_t:]scma teans) tascin | toanqs) ‘As;:(m ‘::;: )
(NOTE) lowLes) - towLes) | towea)
|‘w05(62> twoh(eo) | ‘wI:swz; twoneo) twosez) :::::: I
we 777770 | | 770 | 770N | T
oe LI i
Lot Tz
(or O 9~
10 16)

=
s TR, datei m Data-in @Z vatain _X1//1///1/11///))

(or/O 1~

vos) /////] - High or Low

BN S005L50 000078 970 W WV
559 NPNX

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

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

t
traspiz) il
—_— —y
RAS N N
. tesws) te tRSH(a5)——]
CRP(13)
le— tRCD43)—=y
. t t
e tcAS(10)}— CP(9) — toasii0) CP(9) e toAS(10)— terp(13)
UCAS
LCAS / \ /N /N /7
tRAD(45) . trasto
taspisn| tramse) tascuzy toakas) tasc(i7) | teanps) tasc(17) | tecanas,
Address Y Row. WColumn Colum Column 4222222:
(NOTE) towies) towwes) towes)
4 ¥ —-
tRwDE7)— tRwi(eq)
tres(so) t ¢
I — {CWD(14)—+ (e— {CWD(14)—+] o tCWD(14)-
wE N | S;j[ N f
tawpo)—» le—bl a1 tAWD(20)— |o] le—1— tAWD(20)—»] twps1)
twes) twpe) trow(a6) I
t )
QEA(24) toeae) | toeage
OE 3
trac) le— tCPA(2) o le— tCPA2) o]
' 1fu(3) tlAA(a) tan)
| teacq) 1 le—=1 toacn) ol toac() | be—sq tDHE21)
le—— tRL2(46) o t?EID(zg) t t?Eln(gg) toIED(zg)
oLz
t°|-2(30) , t0EZ(32') 130) toa(az) “Ol_.Z {30) pe toez(32)
VO 1~ High-Z ; 4 y
/o 16 3 B In | In p———
Out Out AU - OUL.L
teiz2) tos(s) teizaz) tDsia) teizgz)  toses)
DH(21) toH(21)
m : High or Low
W B S005L50 0000769 &02 W
NPNX p

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

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

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

Address
{NOTE)

OE

Vo 1~

vos
(or VO 9~

110 16)

/O 9~
/O 16
{or/O 1~
Vo 8)

t trP(as)
RASP(42)
N Z‘ N
. teshs) trAMw( tRsH(Es)
CRP(13)
le— tRCD(43)—
t t t
le— tCAS(10) —] SPe) re—— YCAS(10) ——uy i) e 1CAS(10) ——ay CRP(13)
) i tRaL(19)
tasrsn)| transs) _t.ASC(17] tcans) asca7) | teanas) tasca7) | tcans
//m Row. @ Column Colum Column / /// W
| I |
towes) 1o} towiiss) —tte- towies)
- t RWD (47— thwiiee)
Rrs(so) le— toWD(14)—=] le— towo(14)— e TCWD(14)-
Y, N Sr_j/ Sj(
t AwWD20)—» le—1— tawD(20) —»{ e le—t tawWD(20)—o twees1)
twps1) tweer) tROH(6)
toEA2e) toeaa) | . toeaee)
. . r
R [ |/
High-Z
tRaC(4) la— tePA@) —of ke~ tcPA(R) -+
taa) ; taa@ tare)
tcac e tcacqy ke—ef tcac() | ka—e toHeE1)
le— tRLZ(46) ——» ‘?Elo(zs)
torz(o)} toezae) it
High-Z 4 5 g E
Out_._L

-
toziz) toss) torziiz) tos(za) torzz) tps(2a)

(DH(;) toHE1) m : High or Low

BB 9005650 0000770 524 WA : v
561 NPNX
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

RAS ONLY REFRESH CYCLE
- tRc(s1) »
tRAS(40) > tRp(38)———m
N— -
- N v LY
RAS t
CRP(13) tRPC(49)

UCAS

LCAS ___f U
tasrs7)| | traH(ss)

jt—|  —

P/l SR A,
(NOTE)
:High or Low

Note 2: WE, OE = Don't care.

CAS BEFORE RAS REFRESH CYCLE

tros)

a—— tRP(8)——» tRAS(0) ; tRP(38)——

tRPC(44)

torrEn
"o ﬁ e
VO 16

< High or Low

Note 3: OE, Address = Don't care.

B 9005650 0000771 4b0 N
NPNXX 562

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

rirsn 7 W@mm Y
- /////////////////; — tmj;///////////////////////////////

o LI W/W/W

t
< TCAC(T) - } e TOFR(33)
taag

A3) — «—»] toFF31)

tRAC(e) >

t—toEZ(32)—

VO 1~ High-Z i y

o1 @ Valid Data-out y——
terziz) m : High or Low

B 9005650 0000772 377 WM
563 NPNDX

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

tre(s1)

treesy)

RAS N / N
ucas __/ AN :IZ

(or LCAS)
rcas _/

(or UCAS) Fe— tRAD(S) tRAL(19) —
address LR Pov XX coum X771
(NOTE)

tresiso)

tRRH(49)

iy

H—PI
R

WE
!

oE LTIy iy,

Vo 1~ High-Z

Vo s
( or VO 9~ le— tcac(t) - torna)

/O 16) tAIA(S)—b - toFF(31)

voe- High-2 Valid Data-out —

(o) touzan V7777 High or Low
o Il 9005550 0000773 233 MW

NPNX 564

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

-t tacis) > tacist) - -

RAS

Address /////@Z Row m Column

(NOTE)

WE

OE

- tRas0) » E tRp(e)-»| re— tRASH40) I‘ tRP(ag)-w

[¢——————— taR(16)————

troD(4a).

_7 N

le— tRAD(45)— tRAL(19) ]

¢ 4_>‘ Lf tcans)

tRSH(35) -] le- tcHR() ]Z,;— tcRP(13)—

T, Y,
T T,

vt /I Valid Datain KLy
, : High or Low
B 9005650 I;IGDSDU??LI 7T NPRNDXK

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

treet) >

treest)
t tRP(38)-» trAs(40) trp(as)-»
- ———
RAS N ; R N
I —— tAH(16)—’
tecap(a)
- tRcDM3) tRsH(S) - teHRE) ]z':—!cnma)—-
ucas __/ AN
(orLCAS)
LCAS __j
(or UCAS) — tRAD(45) | tRAL(19) ]
tasrisn tRaHEe)  tasco7)
a— toaH(15)

p— S . SR Y Y,

(NOTE)

twese2)

we LIS

le— twcH(eo)—

tweie1) —

I

o8 LI i i i i v

o S

(or VO 9~
170 16)

tos(2a)

-— tDH(21)‘_’

N6 TR Valid Data-in

S

(orVO 1~
/0 8)

:HighorLow

. B 9005L50 COOC0?75 00bL HE
NPNX 566
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

SELF REFRESH MODE
< tRP(s6) trass(e1) i >l e tRps(ag) : .
mas /| / \
tRPG(4q) Tespi) onsie) tGRP(13)
UCAS |
LCAS / , 7 \_
- L) tasasn

Address WW////////////////////////////////////////////////); o Yo

(NOTE) » e TOFF(31)
VO 1~ 3

vote ¥

High-z

Note 4: WE, OE = Don't care. m : High or Low

HThe NN5116165A/18165A (L version) has a Self Refresh Mode.

a.Entering the Self Refresh Mode:
The NN5116165AL/18165AL Self Refresh Mode is entered by using CAS before RAS cycle and holding
RAS and CAS signal * low " fonger 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.

¢. Exiting the Self Refresh Mode:
The NN5116165AL/18165AL exits will exit the Self Refresh Mode when the RAS signal is brought "high®.

BN 9005650 0D0077b Tu2 HE v
567 : NPNX
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NN5116165A / NN5118165A series
CMOS 1M x 16 Dynamic RAM

ORDERING INFORMATION

NN5116165AXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

NN5118165AXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

NPNX

BLANK
L

16165

BLANK

18165

50ns
60ns
70ns

Plastic SOJ
Plastic TSOP TYPE il (Normal Bend)
Plastic TSOP TYPE |i (Reverse Bend)

Standard Version
Long Refresh Version
128ms Refresh

EDO (Hyper Page) Mode
2CAS ,1M x 16 ,4096 Refresh Cycle

50ns
60ns
70ns

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

Standard Version
Long Refresh Version
128ms Refresh

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

B 9005650 0000777 989 M
568
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