NN5118165A / NN5118165B series

V;
EDO (Hyper Page) Mode NPNX
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
S0J.,50-pin plastic TSOP TYPE Il. 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.

M 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 $10% Power Supply M Low Power Operation
B Performance Ranges Low Standby Current (CMOS level input)
NN5118165A -Standard 1mA
-L version 150pA
Parameter | 50 | -60 | -70 W 1024 Refresh Cycles
Max. RAS -Standard 16ms
50ns | 60ns | 70ns
AccessTime  (taac) -L version 128ms
Max. CAS B Self Refresh Mode
Access Time {tord) 15ns | 15ns | 20ns (L version)
Max. Column Address | ,o o | gone | 3sns B All inputs/Qutputs and Clocks
AccessTime () fully TTL and CMOS compatible
Max. Read/Write
? 100ns | 110ns | 130ns B Refresh Modes
Cycle Ti t —
yoe Tme o) RAS only
NN51181658 CAS before RAS
Parameter -40 | -50 | -60 H!dden F?ef'i‘?Sh
— H High Reliability Package
Max. RAS 40ns | 50ns | 60ns Plastic 42pin SOJ (P42SJ-2B-L)
Access Time __Uawo) Plastic 50pin TSOP TYPE Il (P50/44TP-3B-L)
Max. CAS
Access Time  (tone) 11ns | 13ns | 15ns
Max. Column Address
Access Time (tan) 20ns | 25ns | 30ns
Min.Read/Write
C;clesTalme a (tac) 80ns | 90ns | 110ns
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NN5118165A / NN5118165B series

CMOS 1M x 16bit Dynamic RAM
PIN CONFIGURATION
Vee M1 O 500 Vss Ves 1 o 5010 Vee
01 M2 48 [N VO186 {016 M 2 490 VvO1
voz2 o} 3 48/ vO15 vo15 o3 48D vo2
¥03 o 4 470 VO14 vo14 M4 47{0 VO3
Vo4 s 461 VO13 vo13 o5 480 V04
Vee 01 6 45[0 Vss vas 06 45[0 Vee
vos o7 440 vo12 voi2 © 7 a4l vos
vos 8 430 vot vo11 s 431 VOB
vo7 m 9 420 V010 010 9 42/ vo7
08 O 10 41 [0 V09 - Woe 10, 4110 O8
NC @ 11 400 NC NC 0 11 400 NC
NC @ 15 36/ NC NC O 15 3810 NC
NC O 16 35{0 LCAS TCAS 16 35[0 NC
WE 17 840 UCAS UCAS o 17 340 WE
RAS 0 18 330 OE OE 18 3310 RAS
NC 0 19 a2[n A9 A9 @19 a2l NC
NC [ 20 310 A8 A8 1 20 31 NC
A0 O 21 30D A7 A7 O 21 300 A0
A1 [T 22 290 A8 Ag 22 20[m A1
A2 @ 23 2810 AS A5 23 28[m A2
A3 024 27{0 A4 A4 M 24 2700 A3
Vee [ 25 26(0 Vss vss 0 25 260 Vee
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 Ot a2(F Vss
vo.Q(2 O 41|01 VO4¢
voo i3 40(f1 ¥O4s
1030 |4 39| V044
1V0,40|5 38(0 VO43
Vecl|6 37| Vss
vosg|7 36| V042
0g}|8 35| VO44 PIN NAMES
vo,d|9 34|00 V040
VOg§i 10 33|P Og AO~A9 | Address Inputs
NCOi11 . 32|ANC RAS Row Address Strobe
le_f:-;E . 3111 LCAS UCAS | Column Address Strobe |
_— 13 o U_CAS Upper Byte Control
RAS(|14 29/0 OE ——
nedi1s 28|00 Ag LCAS | Column Address Strobe
net|1e 27|h Ag ____| Lower Byte Control
Agll17 26(1 Ay OE Output Enable
A Ql18 25(0 As 1/01~1/016 | Data-in / Data-out
A |19 24(0 As — -
Ast|20 23lp A, WE Write Enable
Vecd| 21 22100 Vgg Veo +5V Supply
42-pin SOJ (400mil Yes | Sround
-pin mi
pp423J_2(B_|_ ) NC No Connection

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

FUNCTIONAL BLOCK DIAGRAM

WE C
OE O l
RAS (>———— =] RASClock | WE Clock
RAS ¢ Generator —» Generator
. ¥ ¥
LCAS O——— =25 clock O Clock
ﬁ@ | Generator Generator
Refresh
Counter Lower 1101
Byte
g = o B e |
I\ Column Decod Buffers vos
n Decoders
Column v
Address
(NOTE) Sense Amplifiers
& 170 Logic

2 —l
Address | - @

Address Lag U;

(NOTE) E‘1> thte.

Buffers yto 1109

Data
2 :‘> 110 <:> |
B Memory Buffers 70 16
g :> Array
Row g {16,777,216)
Address o
(NOTE) -0 Veo
-«—O Vss
Substrate
Bias
Generator
NOTE
Address / Row Address | Column Address
A0 - A9 A0 - A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout -1to7 v solute maximum. ratings are exqeeded.
Voltage on Vcc Relative 0 Vag Ve 1t07 v Functlon‘a! operation s.houl‘d be restnctgd to
st T : Plasti st 5510195 s the conditions as detailed in the operational
ofége Temp ?ra.ure( astic) 9 o+ sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta O0to+70 °C tended periods can affect device reliability.
Short Circuit OQutput Current lout 50 mA

DC OPERATING CONDITIONS

SYMBOL PARAMETER MiN. TYP. MAX. UNIT
Veo Supply Voltage 45 5.0 55 v
Vss Supply Voltage 0 [ 0 Vv
Vi Input High Voltage, All Inputs 24 — 6.5 \
ViL 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.

B 900550 0000973 OTS
153 NPNX
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NN5118165A / NN51181658 series

CMOS 1M x 16bit Dynamic RAM
TRUTH TABLE
INPUTS /70
— — T — — OPERATION NOTES
RAS LCAS | UCAS WE OE 1/O1~1/08 | HO9~1/O18)
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't care| Lower byte write 1,2,3
L H L L H Don't care Din Upper byte write 1,23
L L L L H Din Din Word write 123
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 WM
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NN5118165A / NN51181658B series
CMOS 1M % 16bit Dynamic RAM

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

Power ed

by 1 Cmi ner.com El ectronic-Library Service CopyRi ght 2003

(NN5118165A)
\SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loct Operating Current -50 190 mA | tge= tge (min.) 1,2
-60 170 mA | RAS, CAS, Address cycling
-70 150 mA
lccz | Standby Gurrent 1.0 mA | RAS=CAS 2 (Vg-0.2V)
20 mA | RAS=CASzVy
Standby Current 150 | pA | RAS=CAS2(Vgc-02V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or( Vgg +0.2V)
lcca Refresh Current -50 190 mA | tgc =tpc (min)
(RAS only refresh) -60 170 mA RAS cycling, CAS = V|, 1
-70 150 mA
lcca EDO (Hyper Page) Mode Current -50 120 mA | typc = typc (Min.) 1,2
-60 110 mA RAS =V
-70 100 mA | CAS, Address cycling
lees Refresh Current -50 180 mA | tac = tre (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 thas € 200ns, WE 2 (Ve - 0.2V)
RAS refresh) All other inputs are stable at ( Vo - 02V)
or (Vgg +02V)
lecr Self Refresh Mode Current 300 WA | RAS=CAS<(Vgs+0.2V)
(L version) All other input high levels are ( Ve - 0.2V
or input low levels are ( Vgg + 0.2V)
lig 44 Input Leakage Current -10 10 HA 0V < Vi < 5.5V, Others = OV
(Any input pin)
Lol Output Leakage Current -10 10 pA | RAS 2 Viy(min.), CAS 2 Vjy(min.)
(For high impedance state) OV <Vpour£5.5V
Vou Qutput High Voltage 24 Vv lon=-5.0mA
Vo Output Low Voltage 0.4 v lop =4.2mA
Notes: 1. Igci, lcca  Iccs and Iges depend on cycle rate.
2. lggy 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 = TMHz)
SYMBOL PARAMETER MIN. MAX. UNIT
Cins Address(A0 ~ A9) — 5 pF
Cine RAS, UCAS, LCAS, WE,OE — 5 pF
Cour /O1~1/016 — 7 pF
B 9005L50 0000975 978 HN -
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NN5118165A / NN51181658B series
CMOS 1M X 16bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 5.0V 110%)

(NN5118165B)
EYIIBOL PARAMETER - SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lcei Operating Current -40 200 mA | tpe = tgc (min.) 1,2
-50 180 mA | RAS, CAS, Address cycling
-60 160 mA
lccz | Standby Current 10 | mA | RAS=CAS2>(Vcc-0.2V)
20 mA | RAS=CAS2V,
Standby Current 150 pA | RAS=CAS2(Vee-02V)
(L version) All other inputs are stable at { Voo - 02V)
or (Vsg+0.2V)
lcca Refresh Current -40 200 mA | tge = trg (Min.)
(RAS only refresh) -50 180 | mA | RAS cycling, CAS =V 1
-60 160 mA
loes EDO (Hyper) Page Mode Current -40 130 mA | tupc = thpe (Min.) 1,2
50 120 | mA | RAS=V,
-60 110 mA | CAS, Address cycling
lees Refresh Current -40 200 mA | tge = tgg (min.)
(CAS before RAS refresh) -50 180 | mA | RAS, CAS cycling 1
-60 160 mA
lece Refresh Current 500 uA 1,024 cycles / 128ms
CAS before RAS refresh) - tras < 200ns, WE > (Vg - 0.2V)
All other inputs are stable at ( Vgc - 02V)
or{Vgg +0.2V)
lcor Self Refresh Mode Current 300 pA | RAS=CAS<(Vgg+02V)
Ali other input high levels are ( Vg - 0.2V )
or input low levels are ( Vgg + 0.2V)
4l Input Leakage Current -10 10 pA | OV <V <5.5V, Others =0V
(Any input pin)
] Output Leakage Current -10 10 PA | RAS 2 Vyy(min), CAS 2 Vjy(min)
(For high impedance state) OV £ Vgyr £5.5V
Vou | Output High Voltage 24 V | ion=-5.0mA
VoL Output Low Voltage 04 \' loL=4.2mMA

Notes: 1. lgc1, locs s Iccs and lggs depend on cycle rate.
2. gy and Igc4 depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, V¢ = 5.0V £10%, f = 1MHz2)

SYMBOL PARAMETER MIN. MAX. UNIT
Cmi Address(A0 ~ A9) — 5 pF
Cine RAS, UCAS, LCAS, WE,OE — 5 pF
Cout /O1~1/0O16 — 7 pF
BE 9005L50 0000976 A04Y M
NPNX 156
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NN5118165A / NN51181658B series
CMOS 1M X 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS (NN5118165A)

Test conditions :  Vyu/ V) =2.4V/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 3,4,5,17)

NOTES 50 -0 -70
NO. JEDEC | STD. PARAMETER MmN, | MAX | MIN | Max | win. | max | UNT | NOTE
1 | toiiav |tcac |Access Time from CAS — 15 — 15 — 20 ns 6.13
2 | towpay |topa | 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 | taliav |trac |Access Time from RAS — 50 — 60 — 70 ns 67
5 | taLicHt |tosy | CAS Hold Time 35 - 45 — 55 —_ ns
6 | tauex |tews |CAS Hold Time (Self Refresh Mode) 50 — -50 — -50 — ns
7 | taiichr |teur | CAS Hold Time (CAS betore RAS Refresh) 10 — 10 — 10 - ns
8 | tomzctz |torn |CAS Precharge Time 10 — 10 — 10 - ns
(CAS before RAS Refresh)
9 |touocle |top | CAS Precharge Time 5 — 5 - 5 — ns 14
10 | toLioms |tcas | CAS Pulse Width 8 |[100Kk]| 10 [100k| 15 [ 100K| ns
11 | LRz {tesn |CAS Setup Time 5 — 5 — 5 — ns
(CAS bafore RAS Refresh)
12 | torox |teiz | CAS to Outputin Low-Z 0 — 0 — 0 — ns 8
13 | toponez |tore | CAS to RAS Precharge Time 5 — 5 — 5 — ns
14 | teLiwiz |towp | CAS to WE Delay Time 32 - 37 — 42 - ns 11
15 | toiiax [tcan [Column Address Hold Time 7 — 10 - 12 — ns
16 | taiax [tan | Column Address Hold Time 35 — 40 - 40 — ns
Referenced to RAS
17 | taycre |tasc |Column Address Setup Time 0 — 0 — 0 — ns 14
18 | taycHtr |tcar |Column Address to CAS Lead Time 13 —_ 18 —_ 23 —_— ns
19 | tavams |trar | Column Address to RAS Lead Time 25 — 30 — 35 - ns
20 | taywiz |tawp |Column Address to WE Delay Time 39 - 47 — 54 — ns 11
21 | toipx [ton | Data Hold Time 10 — 10 - 10 — ns 12
twiipx
22 | tg0ax [tone | Data Output Hold Time o] — [¢] - [ — ns
23 [ toyclo [tps | Data Setup Time 0 — 0 - 0 — ns 12
tovwie
24 | topsqv (toea |OE Access Time — 15 — 15 —_ 20 ns
25 | tywiioe (toen | OE Command Hold Time 15 - 15 - 20 — ns
26 | tamoalz [torz |OE Pulse Width for Output Disable 7 — 7 - 7 — ns
When CAS High
27 | tauicmt [tocs | OE Setup Time to CAS High 7 - 7 - 7 — ns
28 | tgL1pm1 {tors | OE Setup Time to RAS High 7 — 7 — 7 — ns
29 | toupav |toep |OE to Data Delay Time 10 — 10 - 10 — ns
30 | tarzox |torz |OE to Output in low-Z 0 — 0 - 0 — ns
31 | tonzaz |tore | Output Buffer Turn-off Delay Time 0 13 0 15 0o 15 ns 10
32 | tonzox |toez [Output Buffer Turn-off Delay Time 0 10 0 15 0 15 ns
Referenced to OE
33 | thuaz |torm |Output Buffer Turn-off Delay Time 0 13 (4] 15 [} 15 ns 16
Referenced to RAS
34 | twieaz |twez |Output Buffer Turn-off Delay Time 0 13 0 15 0 15 ns
Referenced to WE
B S005650 0000977 740 W
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NN5118165A / NN5118165B series

CMOS 1M x 16bit Dynamic RAM
) -50 -80 -70
NO- JEz:B:LTD. PARAMETER.- N, | A | win, | max | wn | wax | N7 MOTE
35 | toispH1| tasH | RAS Hold Time 15 —_ 15 —_ 20 — ns
36 | toLtrus| thon | RAS Hold Time Referenced to OE 10 — 10 | — 10 — ns
37 | torzrmn| tance | RAS Hold Time 30 | — | 38 | — | 4 | — | ns
Referenced CAS Precharge
38 | tauorie| the | RAS Precharge Time 25 — 30 — 40 — ns
39 | tanonie| thps | RAS Precharge Time (Seif Refresh Mods) 100 | — o | — 130 | —
40 | tapui| tras | RAS Pulse Width 50 [ 100K | 60 |-100K| 70 | 100K | ns
41 | tapH1| thass | RAS Pulse Width (Self Refresh Mode) 30 | — |30 — [ 30| — us
42 | tonm1! thasp | RAS Pulse Width (EDO (Hyper Page) Mode) 50 | 100K'| 60 | 100K | 70 | 100K | ns
43 | taicur| tacp |RAS to TAS Delay Time 13 35 13 45 13 50 ns 6
44 | tpupeio| thpe | RAS to TAS Precharge Time 0 — 0 —_ 0 - ns
45 | tgqav | thaD RAS to Column Address Delay Time 1 23 11 30 11 35 ns 7
46 | tazax | Rz RAS To Output in Low-Z 0 — (¢} — [ 0 — ns
47 | taiiwie| tawp | RAS to WE Delay Time 64 — 77 — 89 - ns 1
48 | topzwid taen | Read Command Hold Time 0 — 0 — 3} — ns 9
49 | tanowid trrn | Read Command Hold Time 0 —_ 0 —_ (v - ns 9
Referenced to RAS
50 | twhecid tres |Read Command Setup Time 0 —_ 0 — 0 — ns
51 | tportz| the | Random Read or Write Cycle Time 100 — 110 - 130 —_ ns
52 | toizciz | tiee | Read or Write Cycle Time 20 — 25 — 30 — ‘ns 13,14
- {EDO (Hyper Page) Mode) .
53 | taiopiz | truw | Read-Modify-Write Cycle Time 120 —_ 140 . 160 — ns
54 | toroca | teruw| Read-Modify-Write Cycle Time 55 — 65 | — 75 — ns 13,14
{EDO (Hyper Page) Mode)
55 | taer | tage | Refresh Period — 16 — 16 — 16 ms 15
56 | taiax | tran | Row Address Hold Time 8 — 10 — 10 — ns
57 | tavae | tasr |Row Address Setup Time 0 — 0 — 0 — ns
58 | ty tr Transition Time (Rise and Fall) 2 50 2 50 2 50 ns 4,5
59 | twawn{ twez |WE Pulse Width for Disable 7 — 7 — 7 — ns
When CAS High
60 teLawhy] twen Write Command Hold Time 10 —_ 10 - 15 . ns
61 | twswni twp | Write Command Pulse Width 10 — 10 - 15 —_ ns
62 | twiicLel twes | Write Command Setup Time 0 — 0 — 0 — ns 11
63 | twiicHil tow |Write Command to CAS Lead Time 15 — 15 — 20 — ns
64 | twirmil tawe | Write Command to RAS Lead Time 15 — 15 — 20 — ns
85 | twrzrid twe | WE to RAS Precharge Time 10 - 10 - 10 | — ns
(CAS before AAS refresh)
66 | taLrwd twrn |WE to RAS Hold Time 10 - 10 — 10 | = ns
1 (CAS before RAS refresh)
I 9005650 0000978 L&7 R
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NN5118165A / NN5118165B series
CMOS 1M % 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS (NN5118165B)

Test conditions : Vi/ViL=2.4v/0.8V Von/ VoL =2.4V/ 0.4V output loading C| = 100pF + 2TTL
Operating conditions : (0 °C<Ta<70°C, Vg = 5.0 V  10%, Vgg = 0 V) (NOTES 3,4, 5)
No, | NOTES PARAMETER 20 %0 had UNIT| NOTE
JEDEC | STD. MIN. MAX. MIN. MAX. MIN. MAX.
1 {toov |tcac | Access Time from CAS - 1 — 13 — 15 ns | 6,13
2 |toweqv [tepa | Access Time from CAS Precharge — 25 — 30 —_ 35 ns (13,14
3 |tavav [tan |Access Time from Column Address —_ 20 - 25 — 30 ns | 7,13
4 |tpiav |trac | Access Time from RAS — 40 — 50 - 60 ns | 6,7
5 |taticht |tesw | CAS Hold Time 30 —_ 35 - 40 — ns
6 |tanicx |tens |CAS Hold Time (Self Refresh Mode) 50 — -50 — -50 - ns
7 | taiicur |toum | CAS Hold Time (CAS before RAS Refresh) 10 — 10 — 10 - ns
8 | toaciz [topn | CAS Precharge Time 7 — 7 — 10 — ns
(CAS before RAS Refresh)
9 |tchocie ltce | CAS Precharge Time 5 — 5 — 5 — ns | 14
10 | toLicHr [toas | CAS Pulse Width 8 100K 8 100K 10 100K | ns
11 | toniz |tesn |CAS Setup Time 5 - 5 - 5 — ns
(CAS before RAS Refresh)
12 |toiox |torz | CAS to Outputin Low-Z 0 - 0 — 0 — ns| 8
13 | torznio [tcrp | CAS to RAS Precharge Time 5 - 5 — 5 - ns
14 | toiwiz |towo | CAS to WE Delay Time 32 - 32 — 37 — ns | 11
15 | toliax |tcan |Column Address Hold Time 7 — 7 — 10 — ns
16 | tajax [tar | Column Address Hold Time 30 -— 35 — 40 — ns
Referenced to RAS
17 | bz |tasc | Column Address Setup Time 0 — 0 — 0 — | ns| 14
18 | tavcrr [tcaw |Column Address to CAS Lead Time 10 — 13 — 18 - ns
19 | taypur |traL | Column Address to RAS Lead Time 20 - 25 — 30 — ns
20 | taywiz |tawp |Column Address to WE Delay Time 39 — 39 — 47 - ns| 11
21 |tospx |tow | Data Hold Time 7 - 7 - 10 - ns | 12
twiibx
22 | toioax |tone | Data Output Hold Time 0 - 0 — 0 — ns
238 | tpvorz |tos |Data Setup Time 0 —_ - 0 —_ ns | 12
tovwie __
24 | to1qv |toea |OE Access Time — 11 — 13 — 15 ns
25 | twiioLe [toen |OE Command Hold Time 10 — 13 — 15 — ns
26 | tgroaL2 [topz | OE Pulse Width for Output Disable 7 — 7 — 7 — ns
When CAS High
27 | tgLicH1 [tocs | OE Setup Time to CAS High — 7 — 7 —_ ns
28 | toL1pH1 |tors |OE Setup Time to RAS High — 7 — 7 — ns
29 | topav |toep |OE to Data Delay Time 10 - 15 - 15 — ns
30 | tgox |torz | OE to Output in low-Z 0 — 0 — 0 — ns
31 | tonoaz |topr | Output Buffer Turn-off Delay Time 0 13 0 13 0 15 ns |10,17
32 | tomeax {toez |OQutput Buffer Turn-off Delay Time 0 13 0 13 0 15 ns
Reterenced to OE
33 | truoz |torm |Output Buffer Turn-off Delay Time 0 13 0 13 (¢} 15 ns| 16
Referenced to RAS
34 | twizaz |twez |Output Buffer Turn-off Delay Time 0 13 0 13 0 15 ns
Referenced to WE
B 9005650 0000979 513 WA
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NN5118165A / NN5118165B series
CMOS 1M X 16bit Dynamic RAM

No.|—SYMBOL PARAMETER m = T i
JEDEC | STD. MIN. MAX. | MIN. MAX. MIN. MAX.

35 [terspus [tren | RAS Hold Time 10 — 13 — 15 — ns

36 |tor1rH1 |thon |RAS Hold Time Referenced to OE 10 —_ 10 - 10 — ns

37 | toonmr | tarop | RAS Hold Time 25 — 30 - 35 — ns
Referenced CAS Precharge

38 |tguomo [tRp | RAS Precharge Time 25 — 25 - 30 - ns

39 |tawonio |taps | RAS Precharge Time (Seif Refresh Mode) 72 — 90 — 110 — ns

40 [tg1pu1 |tras | RAS Pulse Width 40 100K 50 100K 60 100K | ns

41 | taLipm | trass | RAS Pulse Width (Self Refresh Mode) 300 — 300 - 300 — ps

42 |tq1am1 | trasp | RAS Pulse Width (EDO. (Hyper Page) Mode) | 40 100K 50 100K 60 100K | ns

43 [tgycLt |trep | RAS to CAS Delay Time 10 27 13 35 13 45 ns | 6

44 [tguoci2 |trrc | RAS to CAS Precharge Time 5 — 5 — 5 — ns

45 |taiav |tmap | RAS to Column Address Delay Time 9 25 11 25 1 30 ns 7

46 [tqoox |taz | RAS To Outputin Low-Z o — o — 4] — ns

47 |taiiwie | trwp | RAS to WE Delay Time 60 — 64 — 77 — ns | 11

48 | torowr2 | tron | Read Command Hold Time 0 -_— [0} - 0 —_ ns 9

49 | taowi2 | trry | Read Command Hold Time 0 — o] — 0 - ns| 9
Referenced to RAS

50 | twheoL2 | trRes | Read Command Setup Time 0 —_ o] — 0 — ns

51 |tpiop2 [trRe | Random Read or Write Cycle Time 80 . 90 —_ 110 - ns

52 |toiaci2 |twpe | Read or Write Cycle Time 16 — 20 — 25 —_ ns | 13,14
(EDO (Hyper Page) Mode)

53 |taioni2 | tamw | Read-Modify-Write Cycle Time 110 — 120 — 140 — ns

54 | toroct2 | teruw | Read-Modify-Write Cycle Time 52 — 55 —_ 65 - ns [ 13,14
(EDO (Hyper Page) Mode)

55 | tpee taer | Refresh Period — 16 — 16 — 16 ms | 15

56 |thiax | traw | Row Address Hold Time 6 —_ 8 — 8 —_ ns

57 |tavrio |tasp |Row Address Setup Time 0 - 0 — 0 —_ ns

58 |ty tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns | 45

59 | twiswhi | twez | WE Pulse Width for Disable 7 — 7 — 7 — ns
When CAS High

60 | to swHi [twen | Write Command Hold Time 7 — 10 - 10 — ns

61 [ twiiwmi [twp  [Write Command Pulse Width 7 - 10 — 10 . ns

62 | twrice | twes | Write Command Setup Time 0 —_— 0 —_ 0 —_ ns | 11

63 | twiicHt | towr | Write Command to CAS Lead Time 7 — 7 — 10 — ns

64 | twiipmt | twe | Write Command to RAS Lead Time 7 — 7 — 10 — ns

65 | twrori2 | twre | WE to RAS Precharge Time 10 — 10 — 10 - ns

66 |ta iwHz | twrn | WE to RAS Hold Time 10 — 10 - 10 — ns

M 9005L50 0000980 235 W
NPRNX 160
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NN5118165A / NN51181658B series
CMOS 1M < 16bit Dynamic RAM

Notes:

3.

4,

o ©

11.

Eight Initialization Cycles are required following a 200pus 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 Vi (min.)>Vgg and V\y(max.)<V¢c 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 Vi and V.

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

only. If tacp is greater than the specified tggp(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 tgap 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 tgcy or tgpy must be satisfied for a read cycle.
- torr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output

voltage levels.

twes: trwps towp and 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 tgyp=tpwp(min.), towp2towp(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_aocess 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, toac, OF tepa.

- tasc2tcp to achieve tpg(min.) and tepa(max.) values.

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

. torr applies only when CAS is high.

- Vou=2.0V and Vo =0.8V are reference levels for measuring EDO mode.(NN5118165A)

B 9005650 0000981 171 R ~
161 NPNX
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

WORD READ CYCLE
- tres)
tRas@a) le—— tAP(e)—»
—_—
RAS N / N
teap(ia) R
l«——— tRoDes ———wre——— tRSH(S) e— lcRpr(13)—a!
PR toasao)
UCAS
LCAS \ \ / /
| le—— tRAD@S) tRrav(19)
. toaL(18) -
isn(sn tRaH(se) tascon toan(s)
AO~AD Row Address w ﬂ Column Address EW / /
le— tangs) > tRCH(48)
tRCS(50) tRAH(49)
WE XU
i—— LROH(36)— g
-ty toea(za)
N toLz(s0) - torR(3a)
oF /N 2
la— tcac(n) »
taas) toez(az)—»
- trac(e) la— tOFF(31)—p]
"11%11'% High-Z ,@Z Valid Data-out —
e toLz(12)y—m i
/////) High or Low
B 9005650 00009482 008 WH
\VZ
NPNOX 162
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

BYTE READ CYCLE
- tResy) - >
o tRas(40) e AP —
.
RAS N / K
torrag| (& 1oSHE)
tRoD(43) tRsHas) re— tCRP(13)—m
la——— tcas(10) ———m
UCAS / N\ /7
(or LCAS) 1]t teae——
LCAS /
( or UCAS) tRAD(5) tRAL(S) _
tasn(sn) | | trass) tascpin tcaH(is)
o e
R |
Row Address @] W /
AO~A9 ﬁ o _ Column 5ddress ]
tar(is) s 74;—’ trowa)
tres(s0) | tRRH(49)

we L iy XU/
— tROH(36) ]
by toea(es)
} » toLz(so) torrEa)
O N /

VO 1~ High-Z
Vo 8
(ortgse e
- taa@) toEZ(32)—»]
tRac4) lt— tOFF(at1)—|
~ High-Z
b e 2 /X Vaid Data-out —
(orvo 1~ e torziz—m

110 8) :High or Low

Bl 9005650 0000983 Tuy B
163 NPNXX
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

o trosi) »
tras(o) tRP3s) ——»|
—_—
RAS N S/ \
t csHs)
terr(13)
- tRoD(43) -+ tRsH(as) te—— topp(13) —
—_ | «—— tCAS(10) —»
UCAS
tcas __/ N / 7
P — VY 7T
le—— tRaDus) tRaL(19)
tash(sn tRaH(sE) MHSC(IW) ‘tcmusl
AO~A9 717/ Row Address X//////)X_ Column Address 7
tcwuss)—J
trwi(se)
twee1)
WE 7 N / 77
twesesz) tworeey ——
oF A, T 7 Y
tos(23)

“—  a——tpppy) —
Vo 1~

O ST

:HiglorLow

ER 9005650 0000984 980 mm

NPNX 164
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tros) >
tras(so) E:!RP(ae) —
-
RAS Sc \
t csHs >
tcrr(1a) )
tReps) - thsh(ss) ra—— tcre(13)
——— toas(10) —w
ocas __/| N\ / /
(or LCAS)
LCAS ___/
(or UCAS) le—— tanpe) >
re——— tRAD(45) — > tRAL(19)
tasrisn | | trawse) tascon | toaHs)
] — -
/77X row Asstoss K77777)X._ Gourm e
ow Addr w
AO~A9 ess olumn Address
- 'lGWL(ss)—»]
tRwL(s4) »
twe(s1)
WE N 7
twesisz) — tweH(go) ————™

oF 7 7

Yos 7 7 7

{or VO 9~
/O 16)
tps(23)
- ‘—tou(zn ——
N e /X Valid Data-n
{or¥O 1~

10 8) : High or Low

B 9005650 0000985 817 M
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NN5118165A / NN51181658B series

CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

< tRg(s1) -
tRAS(O)———————» L -
— ! T
le————— toshis) -
terp(i3) O tFiCD(Ak’i] - tRaH(Es)— terp(13) —
v «—— tcas(10)——»] '
UCAS i B
tcas __/ N / Vi
le—— tar(16)
re—— tRAD(45) —mwre— traL(19)
tasnisz) tRAH(SE) tasc(17) | tcan(s)
> f—| -
AO~A9 /7% Row Address X/, Column Address X/// 77777,
r- 1cwusa)_J
o WL
ta— tWP(E1) ———»
e 5 Wi,
toen(2e) {oEH(25)
3 74 X/ 7
tpsizs) tDH21)

Wos L1

High-Z @X Valid Data-in X/

/

NPNX

Power ed by | Cm ner
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

RAS

terp(13)

trees)

—

e tcsHs)

le—— tRoDpen)

UCAS /

«— tcas(10) —

——»
t

: RPEE)____ g
’4; 1CRP(13) — o]

Vi

v
(or LCAS) f
H
icas ___/ j
{or UCAS) [—— aR(16) 1 e
e~ {RAD(45) ——rat—— L traL(1g)
t ASR(S7) 1RaH(sE) tAsch) tcan(s) |
[ - et |
1
— 777 Y
AO~A9 ﬁ Row Address E@ bﬁr Column Address W ] /
f— ‘cwu63)7¢i
la— tRWLESH
lt— tWP(B1) —
WE ) L
toED(29) toEH(Ees)
r_-p -
I
_ ; 7
o 7 7 \% /
o1~ 7 /
s / i e / i 4474 /
(or III% 9~ )
16
tos(ea toH)
I{IOOQ;G Vs Z //} High-Z /77/’ | Valid Data-in M/ i / ;
(orl/O 1~ r
/0 8) m : High or Low

H 9005650 0000987 69T HA

167

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

WORD READ-MODIFY-WRITE CYCLE

ad tRMW(SII) L

tras(so) > trP(3s)—|
—_— ﬁ——ﬂ
RAS S R ' | U
teapia) "—::sws) . terp(is)
e TRCD(3) RSH(35) > -
— le—— teas(10)————w]
UCAS
LCAS A "
la— tAR(16)
l— tRAD(45)——» tasciin
taspesn [ [* ™ transe) <—>’ [ tCAH(15)-»]
tAwDen) > I
towies)
tAWD(20) —————» [—>
'Rcs«w)r la— towp(i4 tawies)
WE 7 N LT
toeaes)  toED(29) tweien
tOLZ(S{‘? =i - i toEZ(32)
oF / VA
L trac(4) >
- taxs) toses) | | toHeEy
teacin e -] -
Yo s g /)X Data-out Datain X/
toziz) /////] vigh or Low
Bl 9005650 0000988 525 WA
\V7Z
NPNOX 168
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

< t
re- tRAS(40) > tap(ze)
—_— P)
RAS S‘ N
t
tenpa) osHE tcrp(13)
g tRCD(43) > tRsH(as) > -
fe————— teas(10)
ucas —_/ RN /
{or LCAS)
LCAS _;
(or UCAS) < LAR(16)_ -
le— tRAD(S) — tascl
17)
tasr(s7) r—» tRAH(sS) <—>I la— tcaH(15) ]
r —
AO~A9 M Row Address _ Column Address 782 22//
- — tawp)———— |
towiss)
- tawp(20)
tRCS(SO)r, - le——— ICWD(H)h.‘ - tawt(ss)
B
WE 7d N.
toeaee) toen(ee) t
- WP(61)
tot.z(s(.»l) =| - toEZ(32)
oF YL
{
/O 1~
Vo s / /
(orkoe. A N .
-t . 1ps(23) | | tomE)
tcacq) e [
VO 9~ High-Z 7 -
0 16 Data-out Data-in
(ori/O 1~
1/0 8)

tozz) m : High or Low

BN 9005650 0000989 4be WA
169 NPNX
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NN5118165A./ NN5118165B series
CMOS 1M % 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

< trasP@z) "Rp(as)_
RAS ’ - ; - N—
la—— tcshis) fe— tHPC(s2) — [ tRSH(35)-0
teapg) trcoua terp(1a)
e -
teas(io) teree) tcaspioy | tepge) teas(io)
UCAS .
cas __/ \ N N [/
tcaL(18) —» teas(1s) -l - tCAL(18) —]
la—— tRAD(a5)—] lde—]— tRAL(19) —p»!
tasn(sn) tcans) tasciz) toam(is)
fai f— {RAH(SE) -9 - tascin wHe toaH(s)
tasc(17)
-
AD~A9 . Y, Comn (777X Column J//X Cotmn K/
tar(s) ! =[
tres(so) » RRHAS)
- tROH(36) »| |t tRCH(48)
WE / M
L la—— tocsn)—»
i traci)
> ‘AA(-’!)I toFF(31)
- » tcac()
oF N Vi
toEA(24) lt—- tePAR) —  e— tCPAR) | l+ 1oEZ(32) o
torz(s) ’,- tang) taa) - >
tRLz(4e) ~ L toaC(1) le—{ tcac OFR(39)
Vo i~ High-Z 7 -
V0 16 3 Out — Out Out —
- —J—L—
teizoz) toHo(ez) toHc(22)
m . High or Low
Bl 9005650 0000990 184 Em
; V7
NPNX 170
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NN5118165A / NN5118165B series
CMOS 1M X 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

. trasp(z) - tRes)
————ng —— tRuce(ar) »Z
RAS ; \_
e toSHE) ——— jo - tHPC(52) — > e tRSH(35)-
torp(13) \ ] terp(13)
rat— ra—— tRCD(43)— i -
tcas(io) terigy tcaspo) | tepe teas(io)
ol [l —— - - >
w ) .t - %
UcAs __/ N 4 N/ /[ i/
(orLCAS) I toas) —»l t—] 1CAL(18) —po] e tCAL(18) —m !
LCAS /
(or UCAS) [ tar(ie) j
le - YRADUS)— ! He—+ tRAL(19) —p!
tasr(s7) tcaH(1s) tasc(17) tcaH(is)
it >l Lt tRAH(SE) -iee - e {ASC(17) e tcan(s)
tasciz) ‘
B - | ~
Row X/ ﬁ Column % /! m Column W m Column M
AD~A9 /X 4 X ]
tres(so)
50 trAK4e)
- - tROH(36) e tACH(48)
WE 4 r / ‘
! lt—— tocser)—e]
— trAG()
'M(:!)K torF@an) e

- »| tcacin

OE d LI /"gt ; ﬁ

|
1o 8 I
(or /0 9~ 'OEA(z;) et e torae) —e e tcra) toEz(az) |
/O 16) tan)

VO 1~ High-Z
torz(3o) }4 > | . taa) | PA—
tr1z(46) Lr> tcacn ¢>1 tecac) torr(es)
I/0 9~ High-Z 7@ J@ N \
/O 16 3 out KA. o Out —
(orV/O 1~ - N
Vo 8) toziig) tDHC(22) toncz

 High or Low

B 9005650 0000991 0OL0 E&
171 NPNX
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

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

trasp tRP(as)
- :S lnucp(m——Jz
RAS | \_
le——— tostHisy —— je—— tHPC(s2) — - tEiSH(3S)
terp(1a) ' tcre(13)
g [o——— IRCD(43)—— g
tcas(io) tce) teaspg | ter) toas(ig
UCAS — r
. «—— tRAD(s) toaL(18) tcaL(18) e tcaiiey J
AR la—we; 1RAH(56) iCAH(15)’E:<—<—>( »ie [a— lcan(s)
tascqn) |1 tascan | toans | tasoin
AO~AS [ Row W ﬁ Column w m Column mEColumn
- tan(is) J. - tRaLre) —» | tRAH49)
t
RCS(50) | tors(2s) e tReHus)
WE 7 \H/ Y
re— tocs(zzr-»l le tvlwvz(ew)
le——— tRac() ! lcPa@ —» e toraz) -« torF(a1)
- tAA) > l— taa@ —m He—t taa@ | les torread
- teac() teac(y Yy toaco
OE N iR /
toeaes) torz(es)
torz(o) le— tOEA(24)
tRLZ(46) toLz(3n)
Vo 1~ High-Z 7% 3 @3 3
1016 - { o XX ow 3—4/ ot
toiz(12) twez(34) toEz(a2) toezsz)
/////)- vigh or Low
ER 9005kL50 0000992 T57 M
\VZ
NPNX 172
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NN5118165A / NN51181658 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

yo 1~

o8
(or VO 9-

110 16)

VO 9~

VO 16
(orl/O 1~

Vo 8)

B tRaspaz) tAPS) ‘
_ﬁg - - 1RHCP(37)———7‘ ‘
i ,
) l&-—— tcsks) —» r—— tHpC 52— [« LRsH5)-» t
CRP(13) CRP(13)
(a— ja—— RCD(42)— > i
tcas(i0) tcp() tcas(io) | torge) teas(io) !
A E— - - B - |
i 1
; |
_/ A i i
I
e—! tcaL(ie) - te—t tcaL(is) He— LCAL(18)
; |
ta—— taR(16)
l«—— tRAD(45)—» trAL(19) —»
tasmisn) 1 tcans) tasc(17) tcan(s)
rat—a IRAH(56) o e- Er Al tasc(17) e team(is)
tascan
N - - T
m Row _‘w ﬁ Column % Column Wr Column M
tRes(s0) et ——a LRRH(49)
ra— tORS(28)— ! tRoHe
+
/) / i \v_{ 1 m
e~ 10CS(27) tet twpz(s0) i
e——— tRacu) < ‘CF"A(Z) - tora) o toFF(a1)
lat- tAAB) po] ha— taA@) He—| taa@) o toFR(33)
| |
} [ < >
& {teac teacn /mg teacq) j y
. /
|
|
| |
i
_ I
High-Z |
O
toeaee) torzes) | |
|
torzzo e tOEA(Zd)—»("
lt————— tRLZ(46) — - [ - torzao
i 1
High-Z - '
§Z>§ Qut L Ouw >—<//X Oout p——
torzgz) twez(aq) toez(z2) toez@z)

B 9005L50 0000993 993 =

173

V7 vin

or Low

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

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

trasP4 ot
—_— e tRHCP(IN—— ]
RAS N \_
te—— tcshis) tHpc(s2) —T te— tRSH(3S)—p
fompry te—— tRCD(43) ——»
teas(i) | tere) teas(io) tcr) tcasqo) tcrr(13)
UCAS i F ZL——-—
cas __/ N N ,
|t— tmws)_.l traL(19)
tasr(s7) | | tRAH(SS) !Ascm) teanis) tascin | teans) tasc17)| tcanas)
jo—p (—>] i R
r
no~ns LR Row IR Co'"m"iﬂ’(/ /%ot X(//////X] Coumn K/ W
» towiea) - !cwn_(sa)J towLes) J
| o N . thwies)
twese2)| twohieo) twesiez) | tweH(so) twesisz) twehieo)
i, P E o Ed
WE N [N . [/ /
twee) twee1) tweer)
OE Y, Y i
tpsa)| | tomer) toseea) tDH(21 tosza) | tokeer)
et

Y e 7% Datain 1@]‘ Data-in @3 Data-in 777

:HighorLow

B 9005650 0000994 82T WM
NPNX 174
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NN5118165A / NN51181658 series
CMOS 1M x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

o tRASP(42) tap(s)
T — tRHcp(an——F
RAS \ 4 i
{
t . 1 - —— ja——— tHPC(s2) | rt— LASH(35)—
CRP(13}
trcoaa)
- —_—
teaspo) | tore) tcas(10) terie) tcAs(10) _tere(ia)
- - - e
R ) N 7 '

UCAS

_/
(or LCAS)
_/

LCAS
(or UCAS) . IRAD("S)_.I e tRAL19)
tasn(s7) | | tRAHS) tasciiz)| tean(s) tasc17) | toanps) tascun| toamqs)
o S D re .T L= e
V//R R K777 Coumn X77777X Goumn X777 coumn X777
A0~A9 | How umn |_Column umn
- towuies) _| | | tewmen J towed) _]
l‘ - |‘ - tRwLes)
twesiez)| tworen) twese2) | twerien) twesz) twereo
£ ’T [ ] R o Rnd
WE N e SR, %
tweiet) twpisn twpiey)

oE I /

%9 7 i, 7

(or VO 9~
/O 16)
tps(2ay toH(21) tog(2s) tDH(21 tos(23) toH21)
g -
%/%?I-S / ﬂ: Data-in i@]ﬁ Data-in j " Datain M
(or/O 1~
/0 8)

m : High or Low

B 9005L50 0000995 76b EE
178 NPNXX
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

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

t {Rp(s)
(42)
R _—
RAS N
tesHes) ! t (54) tRSH(ES) ——
teapag)| | R .
le— tRCD(43)—» . . ; |
le— toas(oy—sl 2 toas(0)—w er 2l le toasio)—e CAP(13)
UCAS
LCAS / \ : /N /7
| trAntes) ; tRaL(19)
tasr(s7) ‘Rm(ss) tAsca?) tcan(1s) fAsc(m tcaH(15) tasc(1n) | toamps)
/,
AO0~A9 / / mﬁow @ ColumnI(/ /// /)3 Columrw Column /
towes | ‘cwusa)_L tcwu)_L
L o —o
; trwoan—» tawL(e4)
nlc_sm) la— town(i4)—»| le— toWD(14) le— town(14)»
—_— /,
WE / N | S;j[ Sjl
tawD(20)—»] la—bl le—I tAWD(20)—n] le—i le—— LAWD(20) -] twren)
twris1) twrist) t |
toeas tomae t—— tROH(38)
K ) OFs24) +—» LOEA(24)
_ [ . e
OE L/
tRAC(4) le— tCPAER) le— tCPAER) -»f
t IAA(g) U ‘JAA(a) taa@
!
le—s tcac(n) le— tcac(y) le—sf tcacqr) .| le—ey toH(z1)
e tRLZ(5) | toeoes) | toengee) ' toen(as)
0L2(30 oLz,
torz(30) | toez(az) i toezae) et
Vo 1- HighZ , - , - \
VO 16 3
; Out . Out ol e Out
torz(iz) tos(es) toiziiz tps(23) toizig) tps(es)
toHeny ‘ toHz1)
m : High or Low
BB 9005L50 000099k LTS HE
o \V7 .
NPNX 176
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NN5118165A / NN5118165B series
CMOS 1M % 16bit Dynamic RAM

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

RAS

UCAS
(or LCAS)

LCAS
{or UCAS)

A0~A9

OE

70 1~
vos

(or /O 9~
V7O 16)

110 9~
70 16

(or VO 1~
rvos8)

toH(z1)

177

B 9005650 0000997 539 WA

toHer)

tRP(38)
RASP(42)
N
tosks) : trrmMw(se tRsH(35)——=
terp(13) thoou
e — -
t t t
- toasin —s] SO o teasio—e Pe) re— 1CAS(10) —wy CRPU)
—
/ \ 4 N /N /
‘_.‘RAD(“) tRaL(s)
tasasn| tRaHse) LASC(W) tecanps) tascoir) | tean(s) tascizy | teamus)
Row. Column Colum Column
vl l ‘ ~ | b ‘
- L towLies) »<L tow(es) ——L towLisa)
" tRWO(47)—= tRwi(s4)
R0 le— towD(14)—| le— tCWD(14) -y le— towD(14)
| X
: SL]( Sj[
tAWD(20)—» i e 1AWD(20) —»{ lae—wl [« tawD(20)—»] twrs1y
twest) twret) 1 N
t— ROH(36) !
1oEA(2e) toeaes | toeaes
s I
SL / 7
High-Z
|
tracis) e tcPa@) o ta— tCPA(R) >
taa) taa(s) taa@m)
| | |
le—a tecacq) e—1 tcac() le—sf tcac(t) | ke—sy tbH(21)
te—— tRLZ(46) —] tgeo(zs) ‘ 1CI>E‘D(29) . tqemzs)
! oLZ(30 ol
tOLZ(:!O)L—j ‘( ! ToEzEn) e toezz)
High-Z ; —
72; n y———
3 \
ol Out 1| : Out N Out___l*
teizoz toseg) | tewzqiz) {Ds(23) torzi2) tos(2g)

: High or Low

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

RAS ONLY REFRESH CYCLE -
tRo(s1)
tansteon - tRe(as)——w]
_—
RAS \ 7 N
RAS . tm tRPCA4)
UCAS
LCAS _ / ‘\_/
tAS;ET)J traH(s6)
/7 <_.|
AO~A9 VR Pow X . X
Note : WE, OE = Don't care. m : High or Low

CAS BEFORE RAS REFRESH CYCLE

treis1)

j—— tRP(E8) ] g trasq0)

; 1RP(38)——
tapcias) N \_

S

ws T X
fwnP(GS)r‘—’ <—>1twnu(es>

wE /4 X LTI

Vo 1~ forren High-Z

V0 16 )

:HighorLow

Note: ﬁ, AO0~A9 = Don't care.

IR 9005650 0000998 475 mA

NPNXX 178
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NN5118165A / NN5118165B series
CMOS 1M X 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

trcist) et troisn —
- tRaSM0) et~ tRP(38) -] tRasM0) = tRP(38)-»
RAS N 7 \
RAS
[————— tAR(16——»
tear(1a) ’
tReD3) {RSH(35) - teHRn > re— LCRP(13) —»|
UCAS \
tcas __/ \ :L
l#— tRAD(@5) traL(1g)

tasrisn | | tRavse)  tascun
e > «—» lcans)

A0-A9 IR Row_XJ/PRC Cotumn

tRos(50) tRRH4s) twRP(ES) tRRH(4g)

WE / \%i Y

ra— tROH(36)—»-
toeaes

toLz(ao)

oF A /‘//i VL

l— 1clAcm >

e LOFR(33)
tA.A(S) — torr@1)
tRAC() le—toEZ(32)— 0
VO 1~ High-Z id Dala-
V0 16 Valid Data-out E—

toizz m < High or Low

Bl 9005650 0000999 301 W=
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NN5118165A / NN5118165B series
CMOS 1M % 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

tres1) . - taest)
- : - tRas(s0) - 1RP(35)-pe! tRaso) - tRP(38) |
e ———
[e———— taR(1g—— >
t
. o le— tReD43) TRSH(a5) | teHr)-» e— toRP(13)—m
UCAS __/ \\ tlz
(orLCAS)
LCAS __/
( or UCAS ) lee— 'RADma;" (m(gg)
tasrin) | | tRaM(ss)  tascan
>t > tcan(is)
A0-A9 Fow_ X7/7X._coumn X7 7
tRes(s0) tARH@e) twrP(es) tRAH(9)
WE X
-— ‘ROH(%)J
-~ 10EA(24)
e torz(a)
OF /
VO 1~ High-Z
Vo8
(or /0 9~ re— toacq) > toraa)
/O 16 ) tA[A(a)—» - torFe!)
- trac(4) » le—toeziaz -
10 9~ High-Z e
o 16 Valid Data-out —
{or VO 1~ p
V0 8) torzz) /////): High or Low
B 9005650 000LOOO 721 WM
- N,
NPNIX 180
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

- tro(sy tac(s1) -
r‘ tRas40)—————— o tRP(38) - @— \nAs«o;—j tRp(38)-»
—— _ﬁ
RAS N ZE N Z[c N
[ tar(16)———»
tore(13)
lq——» tReD(s) tRSH(s)-» e toHR7) r—lcnp(wa)—J
UCAS i ~ \ :[Z
LCAS ___/
la— tRAD(45) V| - TRAL(18) —»|

tasasn) | | tRanse)  tascan)

oy ey toanis)
1

/) S @ZJ“’“" Y
twes(s)

le— twerso)
- twest) twrpes) !., M twRH(es)

WE VN 7/ U

tos(es)

-t toHERy——™

1o 1~ /X Valid Data-in b

/O 16

m : High or Low

B 9005650 000LO0L bbs BM
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NN5118165A / NN5118165B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

ms N ?% && N
) 'ORPML le—— tRCD(3) tRsH(S) - e toHR() r—'OﬂPm)——
ucas __/ NN ]Z*
(orLCAS)
was —/
(or UCAS) le— tRADMS)—> tRAL(19)—o
tasrisz) | | tRanse) tAs'c(m
no-ae LR Fov KR _Comn X7/ L /i
w  JTIN [T .
N/ LT T T T 1
o5 . LTI T s
(or VO 9~
VO 16)

Wo¥e LLLLLIIIIIIN Vel Datarin R iz

VO 1~ ,
(o) /////]: High or Low
B 9005650 0001002 5Tu HE

NPNX 182
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NN5118165A / NN5118165B series
CMOS 1M X 16bit Dynamic RAM

SELF REFRESH MODE

RAS

VO 1~
VO 16

e tRPGE®) r‘ trassl) ———ml )
_/ N / \
trpcas) tesri1) tenss) {CRP(13)
/X V \_
tepne | tasrisn
/ / m ROW X cot.
twhP(ss) “_” L_"twnn(ss) tm:S(so)I .
/ X L 74
_L‘LOFF(M)
- X High-z
—7‘

: High or Low

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

a. Entering the Self Refresh Mode:

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

b. Continuing the Self Refresh Mode:
The Seif Refresh Mode is continuing by holding RAS * low " after entering the Self Refresh Mode.
It does not depend on CAS being " high " or " low * after entering the Self Refresh Mode to continue the Self Refresh

Mode.

c. Exiting the Self Refresh Mode:
The NN5118165AL / NN5118165BL exits will exit the Self Refresh Mode when the RAS signal is brought *high®.

I 9005650 0001003 430
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NN5118165A / NN5118165B series
CMOS 1M X 16bit Dynamic RAM

ORDERING INFORMATION

NN5118165AXX(X) - XX

SPEED 50 : 60ns

60 : 60ns
70 : 70ns
PACKAGE J : Plastic SOJ

TT : Plastic TSOP TYPE Il (Normal Bend)
RR : Plastic TSOP TYPE il (Reverse Bend)

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

DESIGN CODE A

MODE 18165 : EDO (Hyper Page) Mode
2CAS ,1M x 16,1024 refresh cycle

NN5118165BXX(X) - XX

SPEED 40 40ns
50 : 580ns
60 : 60ns
PACKAGE Jd Plastic SOJ
TT Plastic TSOP TYPE Hl'(Normal Bend)

RR : Plastic TSOP TYPE Il (Reverss Bend)

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

DESIGN CODE B

MODE - 18165 : ' EDO (Hyper Page) Mode
2CAS ,1M x 16,1024 refresh cycle

B 9005650 000L004 377 W
NPNX 184
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