NN51V18165B series EDO (Hyper Page) Mode \'/
CMOS 1M x 16bit Dynamic RAM NPN)X

DESCRIPTION

The NN51V18165B series is a high performance CMOS Dynamic Random Access Memory organized as 1,048,576
words by 16 bits. The NN51V18165B 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 NN51V18165B series features an EDO (Hyper 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. - _ o

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 AQ to A9 during a 16 ms period.

Multiplexed address inputs permit the NN51V18165B 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 3.3V +10% tolerance and direct interface with high performance TTL logic families.

B EDO (Hyper Page) Mode Operation

FEATURES . :fzea(\:r?te CAS (UCAS, LCAS) for Byte
ion
W 1,048,576 X 16 bit Organization : EY‘ePReadNonite Mﬁode Operation
B Single 3.3V £10% Power Supply ow Power Operation .
W Performance Ranges Lsotw Sdtar;dby Cur:en; (CMOS level input)
-Standar m
Parameter -50 | -680 | -70 -L version 150pA
_ M 1024 Refresh Cycles
hecsss Time (taac)| 507 | BOns | 7Ons -Standard 16ms
Max. CAS -L version 128ms
ax.
AccessTime  (loag)| ' o05 | 7S | 20ms ] (SLe" Refre)sh Mode
version
Accsee Time Addr(enﬁ) 25ns | 30ns | 40ns ® All inputs/Outputs and Clocks
- - fully TTL and CMOS compatible
Min. Read/Writ
CyaoTme  (tac) | 2O | 1100 | 130ms B Refresh Modes
RAS only
CAS before RAS

Hidden Refresh
B High Reliability Package
Plastic 42pin SOJ (P425J-2B-L)
Plastic 50pin TSOP TYPE Il (P50/44TP-3B-L)

M 9005650 000111l 458 WR
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NN51V18165B series
CMOS 1M X 16bit Dynamic RAM

PIN CONFIGURATION

Vee M1 O 50‘1] Ves
Vo1 m2 490 VO16
voz 3 481D vO15
vo3 m 4 47[D vO14
04 0} 5 48D VO13
Vec O} 6 45[0 Vss
vos 07 440 vO12
VOs o 8 430 vo11
Yo7 mM 9 42[n vO10
vos 10 411 vos
NC O] 11 40[0 NC
NC O 15 360 NC
NC O 16 35{0 LCAS
WE [ 17 340 UCAS
RAS O 18 33 OF
NC O 19 32{0 A9
NC @ 20 31D A8
A0 [ 21 30D A7
Al @22 29D A8
A2 023 280 AS
A3 24 27[0 A4
VecIja2s - 26]0 Vss

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

P50/44TP-3B-L

VecOiy : 43(H Vss
vo,di2 O 41|p 1046
vo0|3 40([0 V/O1s
VO304 39| /014
V040|5 38|00 O3
Vecl|6 37| vss
o547 36(Q VO12
1VOg| 8 35[0 V044
11070|9 34!0 V04
/0| 10 33|00 VOg
NCQO| 11 32|P NC
NC Q|12 31|00 LCAS
WEG|13 30( UCAS
RASO| 14 29(p OE
Ncd|15 28(0 A
Nc|16 27| As
Ao |17 26|00 Ay
Ai[|18 250 As

A |19 24| As
Asd|20 23|0 Aq
VecO|21 22|0 Vgs

42-pin SOJ (400mil)
P42SJ-2B-L
B 9005550

NPNX

0001112 324 IS

294

Vss
vo1e
o1s
Vo4
013

Vss
vo12
o1
Voo

NC

B8R E55888

36
35
34
33
32
31
30
29
28
27
26

O

- QOO NDNEWN =

Vee
"]

Vo3

Vee

{e74

vos
NC

-

50/44-pin TSOP TYPE ( I )
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
1/01~1/016 | Data-in / Data-out
WE Write Enable
Vee +3.3V Supply
Vss Ground
NC No Connection
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NN51V18165B series
CMOS 1M X 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O
OE O— 41
(O RAS Clock > WE Clock
RAS Generator | ] - Generstor
_ | ¥
LCAS O] CAS Clock OE Clock
U—C AS O Generator
¥ ¥
Refrash
Counter Lower 170 1
B)
L Tt )
[l{eX:]
\ Column Decoders Bufters
Column 1/
Address
(NOTE) Sensae Amplifiers
& 1O Logic __i—i
Address
Aggoss | Atros o4 g3
(NOTE) Butters o vo9
Data
e — ) _mw K->
o
§ Memory Buffers Vo 16
:'> Array
Row g (16,777,216)
Address [/
(NOTE) «—O Vco
--—O V
Substrate S8
Bias
Generator
NOTE
Address / Row Address | Column Address
AD - A9 AO - A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL. VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout | —0.5t04.6 \ S°|U‘e_ maximum ratings are exceeded.
Voltage on Vcc Relative (o Vgs Vee 051046 v Functlon'a! operation s‘houlid be restnct?d to
st T ture (Plastic) Teh 55 1o +125 c the conditions as detailed in the operational
orage emps.:ra.ure. astic 9 ha sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta 0to+70 °C tended periods can affect device reliability.
Short Circuit Qutput Current lout 20 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Supply Voltage 3.0 3.3 3.6 Vv
Vss Supply Voltage 0 0 (o} A"
Vi Input High Voltage, All inputs 20 — Ve +0.3 A
Vi Input Low Voltage, All Inputs -0.3 — 0.8 A
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
Il 9005650 0001113 2bL0 WA
N7,
295 NPNX

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



NN51V18165B series

CMOS 1M 16bit"Dyn&mi¢-HAM
TRUTH TABLE
INPUTS 1o S :
— 77— OPERATION NOTES
RAS LCAS | UCAS | WE OE | 1/O1~1/08 | ¥O9~1/016|
H H H H I-I High-Z High-Z Standby 13
L H H H H High-Z High-Z Refresh 13
L L H H L Dout | High-Z | Lowerbyteread . 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 12,3
L H L L H Don't care Din’ Upper byte write 1,23
L L L L H Din Din Word write 1,23
L L L H H High-Z High-Z 1,3
H—L L H H — High-Z High-Z CBR refresh 1,3
H—L H L H — High-Z ' High-Z g: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. 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.

NPNX

296

B 9005kL50 00031314 177 HA
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NN51V18165B series
CMOS 1M % 16bit Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 3.3V +1 0%)

YMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lect Operating Current -50 170 mA | tre = tge (Min.) 1,2
-60 150 mA | RAS, CAS, Address cycling
-70 130 mA
lcca | Standby Current 10 mA | RAS=CAS2(Vcc-02V)
20 mA | RAS=CAS>V
Standby Current 150 pA | RAS =CAS > (Vc-02V)
{L version) All other inputs are stable at ( Vg -0.2V)
or (Vgg+02V)
loes Refresh Current -50 170 mA | tgg = tgc (Min.)
(RAS only refresh) -60 150 mA | RAS cycling, CAS =V, 1
-70 130 mA
fees EDO (Hyper) Page Mode Current -50 120 MA | typg = typc (Min.) 1.2
-60 110 | mA | RAS=V,
-70 100 mA | CAS, Address cycling
lees Refresh Current -50 170 MA | tpe =tgc (min.)
(CAS before RAS refresh) -60 150 mA | RAS, CAS cycling 1
-70 130 mA
lecs Ra_fresh Currgi 500 HA 1,024 cycles /1_28ms
CAS before RAS refresh) tras < 200ns, WE 2 (Vg -02V)
All other inputs are stable at ( Voo - 02V)
or{Vgg+02V)
lecy Self Refresh Mode Current 300 WA RAS =CAS < ( Vgg + 0.2V)
All other input high levels are ( Vg - 0.2V )
or input low levels are ( Vgg + 0.2V)
Il Input Leakage Current -10 10 A | OV <V, <36V, Others = 0V
(Any input pin)
[P} Output Leakage Current -10 10 pA | RAS 2V y(min), CAS = V,y(min)
(For high impedance state) 0V < Vgyr < 3.6V
Vou Output High Voltage 24 v lon=-2.0mA
VoL Output Low Voltage 0.4 v lo =2.0mA
Notes: 1. Iccy, Icca s lcca and Iges depend on cycle rate.
2. lgoq and Igc4 depend on output loading. Specified values are obtained with the outputs open.
CAPACITANCE (0°C < Ta < 70°C, V¢ = 3.3V +10%, f = 1MHz)
SYMBOL PARAMETER MIN. MAX. UNIT
Cini Address(A0 ~ A9) — 5 pF
Cine RAS, UCAS, LCAS, WE,OF — 5 pF
Cour /01 ~1/016 — 7 pF
BN 9005650 0001115 033 e
' W/
207 NPNX
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NN51V181658 series
CMOS 1M < 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS - .

Von/VoL=2.0V/0.8V outputloading C, = 100pF + 1TTL

Test conditions :  Vy/V; =24V /0.8V
Operating conditions : (0 °C<Ta<70°C, Vg = 3.3 V £ 10%, Vgg = 0 V) (NOTES 3, 4,5)
N -50 60 -70
NO. JEDE%TE:TD. PARAMETER MIN. MAX. | MIN. | MAX | max || NOTE
1 |fteuiav |loac |Access Time from CAS - - 15 - 17 - 20 ns (6,13
2 |touzav |tom |Access Time from CAS Precharge — 30 — 35 - 40 ns (13,14
3 |tavav |taa |Access Time from Column Address — 25 —_ 30 —_ 40 ns 17,13
4 ltaav |trac |Access Time from RAS — 50 - 60 | — 70 ns | 67
5 | taricks (test |CAS Hold Time 35 - 40 - 45 — ns
6 [ taicx |toms |CAS Hold Time (Self Refresh Mode) ° -50 - -50 — -50 — ns
7 | taviont [tour | CAS Hold Time (GAS before AIAS Refresh) 10 - 10 - 10 — ns
8 |towociz |topn |CAS Precharge Time 7 - 10 - 10 - ns
(CAS before RAS Refresh)
9 | tomecrz |top | CAS Precharge Time 5 - 5 - 5 — ns| 14
10 | toLscHt [teas CAS Pulse Width 8 100K 10 100K 15 100K ns
1 | tospie (tosn | CAS Setup Time — 5 — 5 - ns
(CAS before RAS Refresh)
12 | toiox |torz | CAS to Outputin Low-Z 0 — 0 — 0 - ns| 8
13 | topone |tcrp | CAS to RAS Precharge Time 5 — 5 - 5 — ns
14 | o ywiz |towp | CAS to WE Delay Time 32 — 37 - 42 — ns| 11
15 | toiax [tean | Column Address Hold Time 7 — 10 — 12 — ns
16 | taiax |tar | Column Address Hold Time 35 — 40 — 40 — ns
Referenced to RAS
17 | tavarz |tasc | Column Address Setup Time 0 —_ 0 —_ 0 - ns | 14
18 | tavcH1 |tcar | Column Address to CAS Lead Time 13 — 18 - 23 - ns
19 | tavaHt |trac | Column Address to RAS Lead Time 25 _ 30 — a5 — ns
20 | taywrz [tawp |Column Address to WE Delay Time 39 — 47 —_ 54 —_ ns | 11
21 | toriox {tom Data Hold Time 7 —_ 10 —_ 10 —_ ns| 12
twiipx
22 | tozax |tonc | Data Output Hold Time 0 — 0 — 0 —_ ns
23 | tyeo [tps | Data Setup Time 0 — 0 — 0 — | nsi2
tovwiz __ .
24 | tor1qv |toea |OE Access Time — 15 — 17 — 20 ns
25 | tyr1om2 |toen | OE Command Hold Time 15 — 15 — 20 — ns
26 | toioaiz |torz |OE Pulse Width for Output Disable 7 — 7 - 7 — ns
Wheh CAS High
27 | toriom |tocs | OE Setup Time to CAS High 7 — 7 - 4 — ns
28 | toLiri |tors | OE Setup Time to RAS High 7 - 7 — 7 — ns
29 | tomzav |togp | OE to Data Delay Time 15 — 15 — 20 — ns
30 |tgioax |{torz | OE to Output in low-Z — 0 — 0 — ns
31 | touoaz |torr | Output Buffer Turn-off Delay Time 13 15 0 20 ns [10,17
32 | tonpax {togz | Output Buffer Turn-off Delay Time 13 0 15 0 20 ns
Referenced to OE
33 | tgHaz |torr | Output Buffer Turn-off Delay Time 0 13 0 15 /] 20 ns | 16
Referenced to RAS )
34 | twioaz |twez |Output Buffer Turn-off Delay Time 0 13 0 15 0 20 ns
Referenced to WE
B 9005650 000111k T?T WE
NPNX 208
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NN51V181658B series
CMOS 1M X 16bit Dynamic RAM

NoO,|—SYMBOL PARAMETER %0 0 70 UNIT| NOTE
JEDEC | STD. MIN. MAX. MIN. MAX. MIN. MAX.
35 |teLimmt | tas | RAS Hoid Time 13 - 15 — 18 — ns
36 {toLimm | trow | RAS Hold Time Referenced to OF 10 — 10 — 10 — ns
37 | toHermi | tauce | RAS Hold Time 30 — — 40 — ns
Referenced CAS Precharge
38 |thuoniz |t | RAS Precharge Time 25 — 30 — 40 — ns
39 |truzriz |taps | RAS Precharge Time (Seif Refresh Mode) 90 — 110 — 130 —
40 (g 1pH1 |thas | RAS Pulse Width 50 100K 60 100K 70 100K | ns
41 [ta1pm | thass | BAS Pulse Width (Self Refresh Mode) 300 - 300 — 300 — s
42 [tqi1am1 | trase | RAS Pulse Width (EDO (Hyper Page) Mode) | 50 100K 60 100K 70 100K ns
43 taiicut |teo | RAS to CAS Delay Time 13 35 13 a5 13 50 ns | 6
44 |taupcie [tapc | RAS to CAS Precharge Time 5 — 5 — 5 — ns
45 [tgqav |trap | RAS to Column Address Delay Time 11 25 1 30 1 35 ns | 7
46 'tasox |taz | RAS To Output in Low-Z 0 - 0 — 0 — ns
|47 |tawee | tawp | BAS to WE Delay Time 64 — 77 — 89 — 1ns| 1
48 |tcuowie | then | Read Command Hold Time 0 — 0 - 0 - ns 9
49 | tpHowie | tarn | Read Command Hold Time o] — 0 - 0 — ns 9
Referenced to RAS
50 | twizcz | thes | Read Command Setup Time 0 - 0 — 0 . ns
51 |tazpe (tac | Random Read or Write Cycle Time 90 — 110 — 130 - ns
52 [te1ac12 [thpe | Read or Write Cycle Time 20 - 25 —_ 30 — ns 113,14
(EDO (Hyper Page} Mode)
53 |tazpe |tamw | Read-Modify-Write Cycle Time 120 —-_ 140 — 160 — ns
54 |tcio012 | tprmw | Read-Modify-Write Cycle Time 55 — 65 — 75 — ns 13,14
(EDO (Hyper Pags) Mode)
55 | trer trer | Refresh Period - 16 —_ 16 —_ 16 ms | 15
56 |tgLiax | tran | Row Address Hold Time 8 — 8 - 8 —_ ns
57 [tavarz [tasr | Row Address Setup Time 0 —_ 0 - 0 —_ ns
88 [ty ty Transition Time (Rise and Fall) 1 50 1 50 1 50 ns | 45
59 | twiiwhi | twez | WE Pulse Width for Disable 7 — 7 — 7 — ns
When CAS High
60 | teL1wHi | twen | Write Command Hold Time 10 — 10 — 15 — ns
61 | twiiwhi|twp | Write Command Pulse Width 10 — 10 — 15 — ns
62 | twiicLe [twes | Write Command Setup Time 0 _ 0 — [0} — ns | 11
63 | twiicH: | tewr | Write Command to CAS Lead Time 7 — 10 — 13 — ns
64 | twiiaH1 | twe | Write Command to RAS Lead Time 7 — 10 — 13 — ns
65 | twiznlz | twre | WE to RAS Precharge Time 10 — 10 — 10 — ns
66 | taLiwHz | twan | WE to RAS Hold Time 10 — 10 — 10 — ns
! IR 9005650 0001117 90k
? 209 NPNX
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NN51V18165B series
CMOS 1M X 16bit Dynamic RAM

Notes:

3.

(=N

11.

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.

. AC measurements assume tr=2ns.
. Viu(min.) and Vj (max.) are reference-levels for measuring timing of input signals. Also, transmon times are measured

between V;y and V.

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

only. If tgep is greater than the specified tgop(max.) limit, then access time is controlied by teac.

. Operation within the tgap(max.) limit ensures that tgac(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 ta,.

. Assumes three state test load (500 ohm to 1.4V Thevenin equivalent).
. Either tpcy or trgy Must be satisfied for a read cycle.
. topr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output

voltage levels. toee only applies when RAS is high.

twes: trwp: towp @nd tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If twes2twes(min.) , the cycle is an early write cycie and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If tgyp>trwp(min.), towp2towp(min.) and tawp>tawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. If neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate.

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

write cycles.

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

. tasc2icp 0 achieve tpp(min.) and topa(max.) values.

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

. torr applies only when CAS is high.

. Output buffers turn into Hi-Z by the later rising edge of RAS or CAS, Therefore torr and toep are determined by the

later rising edge of RAS or CAS.

B 9005650 0001118 auye WM

NPNX 300
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NN51V181658B series

CMOS 1M x 16bit Dynamic RAM

WORD READ CYCLE
trosY) -
tRAS(40) » o tRP@EE)— g
— 3 .
RAS \ 7 N
torpqy| [FfOSHe)
lt————— tRCD(43) tRsH(as) a— tcRP(13) —md
ARG re—— teas(10)———»
UCAS
tcas __/ N /7
tt— tRAD(45) tRAL(19) >
-« teags)
tasrisn) | | transs >
> tASC(17) le—| tcaH(1s)
B e
no~ag //////R Row address X777/ X Column Adress X /)
le—— tan(is) tRoHE)
tRes(s0) »' 1RRH(49)
WE / X/,
re—— tROH(368) |
e toeacs)
toLz(ao) . tom(aa)—ﬂ
oE LU 7, h 7
le— tcac(y -
tana) toEZ(32) |
~ — tRac() la— tOFF(31)—
O 1~ High-Z ,@Z - ~
VO 16 <///X_  Valid Data-out E——
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- NN51V18165B series :
“.CMOS: 1M % "16bit Dynamic RAM

BYTE READ CYCLE
nl tRe(sy >
S t e trP(38)—»
RAS A / NN
tompus| [ IOSHO) &
- - tRoo(43) et tRsH(35) re—— LCRR(13)—
la—— toas(10)————
Ucas __/| Y /|
(or LCAS) toas— 4l
tcas ___/
(orUCAS)- - 1 [4— tRADES) - tRAL(19)
' " tasren | | tranes ' lAsdm teanps)
Fovsses X7 I

soe T

taR(i6).

w m Column Address

tresiso)

tRCH(48)

tRRH(49)

Y%

N

WE
ra— tROF(E)— )
- toeae
toLz(so) toFR(33)
& 7 T[T, ZI T,
Vo1~ - High-Z
vos .
{or VIIOOQ;G ) le— toacin
taa@) > toEZ(32)
traci) le— YoFF@1)—
o 9. High-Z 4 Valid Data-out —
or /0 1~ - towzgz f
(orsR 1 e 7777 Highor Low
‘ B 9005650 0001120 4TO MW
NPNX 302
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

RAS

UCAS
LCAS

A0~A9

VO 1~
/O 16

- tacish

trasio) > tRP(ag) ——m
N / AN

tcsHis)

toRP(13)

tropa —**+—— tRsH(s) - r&—— topp(13) —#-

<a——— tcas(10) —

/ N VA
e tarqie) >
e trAD(S) P tRAL(19)
tasR(s7) tRaH(ss) tasc(17) tcAH(15)

ﬂ Row Address w ﬂ &Iumn Addr%sj_‘w //
- tcwuss)*>|

- tRwi(es)
tweis)
twesez) [ tweHeo) ——™

/L 1 /.

tps(es)
= t—— tpp1) —

/X Valid Data-in X/ /)

: High or Low

B 9005650 0001121} 337 EE

303 NPNX
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-NN51V181658 series
-CMOS TM x 16bit:Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tn§(51) »
. - tRasuo) - > trP(3s) ——»
AAS. A /o N
- tcshes)
terp(13) :
> tRcD(3) - tRsH(as) re—— tcrp(1g) —
«——— tcas(10) —»
ocas __/ ' N / /
(orLCAS)
LCAS _/ )
{or UCAS) - tar(ie).
le—— tRAD(45) - - thraL(19)
tasrsn | | tRamse) tascin | toanps)|
> <—>l - >
AO~A9 ﬂ Row Address W m Column Address W /// /
) 'cwusa)4>|

tawi(se)
twp(s“ e

WE 7/ | Y

'WCS(52) [-— twcu(so) e |

& Y I,

VO 1~ / //
(or VO 9~ -
Vo 16)

tos(23)

t——tpHe) —»

/0 9~ /X ValidData-n Y,

Vo 16

VO 1~ ;
(or vos) :HighorLow

B 9005650 000Lliee2 273 M
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

tro(s) -
~ traso) >y trRP(ag)___ i
S _— —
- J | —
|
le— . tcsk) .
tenp(ia) tropua) -t traswas)— | terpa)

«— teasiio——»
UCAS

woas —/ PR -

— tar(is) -

e—— tRapws) t— tRaL(1g) >
tasris7) | | tRAHISE) ‘tASC('ﬂ) EAH(15)
> e N

A0O~A9 I/ //X Row Address EQ/ ﬂ Column Address :iq

e towues) _J

. tAWLES.—
[ (Y T3 ) p——

WE . / N L7

!

toED(ee) ‘ toen(zs)
| :
o 7 <.

|
|
|

tos(e3) tbH(21)
-

VO 1~ High-Z ———
VO 16 m Valid Data-in E@

: High or Low

B 9005650 0001123 10T
308 NPNDX
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‘NN51V181658 series

CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tresy
1

t

RAS
la—— tcsHis)
lcnp(‘m) >t tRsH(3s) terp(13) — o
«—— tCAS(10)—» “7 .

ucAs __ /| N / 7
(orLCAS)

LCAS _/
(or UCAS)

tRaL(19) >
tasn(s7) tascan | toanps)
4—»] |
AO~A9 ﬂ Row Address w m: Column Address w / / / //
-— fcwuw»l '
le— tAwLe) — o
v l— twp(sr) —
wE L Y 3 % W )
toeoizg) toeH(zs)
Id—b
oE iy N,
Vo5 7 Y
- {(orVO 9~
Vo 16)
tosies)  tome) N
Vo l‘_h
09~ m : @}( Valid Data.-in X/ 7 7/
(orIIIOm1B~) :Higlorlmv
H 9005650 0001124 Q4L WM

NPNX 308

Power ed by | Cmi ner

.com El ectronic-Library Service CopyRi ght 2003



NN51V18165B series
CMOS 1M < 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

1 oy
tRas(0) {: tRe(3a)—
—_—
RAS S \.—
le—— teshes
teRP(13) thcows) . tere(1a)
e toAs(10)——
UCAS
LCAS __/ \ \ / /
le— tarpe)
l&— {RAD(45) — tascitn
tasasn) > tran ke~ tCAH(15)-»]
(56)
N TN
AO~A9 ﬁ Row Address i@z Column Address 7W / // /
tRwo(47) t I
PN S i
1RCS(50) g - le— towopay trwes)
WE /7 N/
toep(ze) twpis)
ioLZ(aol) ﬁ - toez(az)
|
OF /N
!— trac(e) >
t
- A toses) | | toHe1)
tcacq) r—» >
Vo 1- HighZ 4 Data-out Data-in / / //
VO 16 ala-o

teizz) m : High or Low

B 9005650 0001125 T&2
307 NPNX
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NN51V18165B series
CMOS 1M < 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

tRmw(s3)
N tras0) tRP(38)
—_—
RAS N ;_—‘A;
tcéP(13) :Rc:::;) . - trsHs) !‘cnpng)
toas(in
ocas —/ AN /17
(orLCAS)
LCAS _]
( or UCAS ) le— tAR(16)
lt— tRAD(45) — thson
tasr(sn ‘—'1 t ‘—Asgl " et LCAH(15)-»
RAH(S6)
AO~AS Row Address X777 Column Address X/ 77, 777,
- trwp(n ) l
< tawpi20) CWL(E3)
tRCS(50). " tewo(ia tawsy
WE Vi N /7
'OEA(ZA) togn(a) “w—P(;‘)
'0'1(3°|) ‘i - < 10EZ(32)
OF /N
VO 1~
o 8 /. Y,
Cor I,Il%g;ti ) - tRac(s)
le— tAA3) - '
tocn ooz |1
I{l%g{é HighZ {///X Data-out Data-n [X///
{orVO 1~
vos) oz //7//]: vigh or Low
B 9005650 0001126k 919 BN
NPNOX

308
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

RAS

A0~A9

VO 1~
/0 16

t
tRASP(2) Re(e)

—_AS rh fRHCPm)——:Z )L

I
\ S 0 TC [ —— j— THPC(52) — 8= 4~ tRSH(35)» '
CRP(13, CRP(13
3 e——— tRCDE3)— 41;

toas(10) tepg) toaspo) | tep) teas(10)
/ /| Y /

tcaL(1s) —m t toaL(1e) o e tcaL(is) o
<« tRAD(45) —» | le—1 tRAL(19)

tasmisn toanas) tascin tcan(is)
e Lo IRAH(SS) e tasc(17) »Hee |@ tcanH(15)

tasc(17)

m: Row 120 @ZL Column W Columnﬁw ﬂv Column

le—— taR(e) l

e ¢

tRres(s0) tRRAH(9)

tROH(36) le—s| tRCH48)

7 N\

le—— tocs(27)—m

lt————— tRAC()

tang) torr(a1)
- » teacqty

N /4

T
toea(e) e - tcPA@) —m  l—— tCPAR) | L— toEZ(32) ]

toLz(o) le—» taas > taa)

torR(3s)

thze) la—n Tcac() le—s{ tcac()

High-2 X _ou XX o XX ou —

terziz) toHc(ez) toHG(22)

: High or Low

M 9005L50 0001127 855 EE
309 NPNX
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NN51V18165B serles
CMOS 1M < 16bit Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

tRAsP(:

tRp(ag)

ri ln@mn—bz

RAS : |
. | lae——1 - > t t
tcwnj - t:sc;(::)_. [ HPCSA —— (@ TRSH(ES)-> S,
N teaspo) tcp(o)‘ lmsno) lop(s); tcas(io) N
' ' -
ocas __/ N 7 N N /]
{orLCAS) He—L toaL(s) —ml it 1CAL(18) -] e tcAL(18) —»
LCAS
{or UCAS)  — tan(ie) >
. —— tRaD(S) VI le—— tRAL(19) —»!
tASR(s7) toaH(1s, tascp7) LCAH(IS)
. ot tRAH(SS) it e tasc(17) wHe a— toar(1s)
tascin
AO~A9 7 /@L Row w Column %/ ﬁ Column W Column
o -
RCS(50) - tnm(“)
< tROH(36) La—»{ LRCH(A8)
i
i — tocs(en
traci) » T
taa) torF(n
, > teac |
OF 7 T Y/ 7
VO 1~ High-Z
vos
(or %91"6 toeae) le—t toPa@) —o le— tePAR) [——m le| toEZ(22) ]
) toLz(30) e tan) taam A
e tRizae) le—» toacqy le—»{ toacy  OFRE
VO 9~ High-Z 7
VO 16 4 Out — Out Out E—
rvo 1~
(o l’Il.i) 8) teizaz) tDHC(;;) toHc(22)
/////] High or Low
B 9005650 0001128 75]:7 [
NPNX 310
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

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

UCAS
LCAS

A0~AS

Vo1~
Vo 16

1
trasPz) RP(38)
3S lc—'nucp(an———z X
T
la—— tcshis) t— tHpC(s2) — e 1RSH(35) -]
terpiia) trcous tore(13)
e — -t
tcas(10) tcr(g) teaspio) | tergg) teas(10)
_/ 7 N NS
R la—— tRAD(4s) la— tCAL(18) -] toaL(18) o] (e~ tcAL(18) -~
ASA(5
il la—m 1RAH(S6) jc team(is) - |y e tcan(1s)
tascun l l tasca | tean(s) | tascun
T
m Row ﬁ Column E(/ m Column W |_ Column /
la———— taR(ig) lt—t- tRAL(19) o tRRHo)
t
RCS(50) re—i- LORS(28)—m! ‘RCH(!B)
7 € \ U
e tocs(er)w twez(so)
1RACI) [ » tcpaz) toPAR) - torF(at)
- tAAE) he— tan@) He—t taa@ - le—e| torr@s
& teac() teace) /ng teacq 7L /
toEar24) torzye)
torzio) e tOEA(4)
e tRLZWE) torz(ao)
High-Z —
g 3@3 out o D— ot p—
teiz(iz) twezza) toez(az) toez(a2)

BN 9005L50 0001129 k24 W

Power ed by | Cm ner
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NN51V18165B series
CMOS 1M % 16bit Dynamic RAM

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

trasky . tRP(SBL
——“—.\E . |4— tRHcP{:m——Z
RAS . N—
Clle——tosHEs —— ra— tHPC(52) — p  ja— tRSH(35) -] )
tere(13) tRoos) terp(ta)
tcas(i0) tere) teaspoy | tep) toas(io) o
x ' X r
UCAS / ’\\ Z \ Z % /
(or LCAS) e—| tcaL(is) ] ja—t tCAL(18) -] e tCAL(18)
]
LCAS _/
(or UCAS) [— taR(16) j
l— tRAD(4S) tRAL(18) -
tasr(sn) j tcan(s) tascun toaHs
r—» <—>| tRAH(58) e i tASC(17) e [a— tOAK(15)
tascin
X row X777 co Col Col
AO~A9 ow umn X777/ Cotuma K777/ Colunn (/) L
tacs(so) y tRRH49)
a— toRs2s) —w! trcHue)
WE / / ] / \h{
ra— tocs@2r—» 1 t\II!IPZ(59)
thacie) i tc!TA(Z) — tera) - torra1)
- tAA(3) B la— tAA@)  — e— taa@) > e torR(s)
- toac() teacq) o teac) | A5
oF 7 N /N Y,
O 1~ High-Z
vos
(or /O 9~ toeazs topz(ze)
/0 16) e . (26)
toLz(z0) le— toEA(24) >
tRLZ4s) toLz(30)
% L XK o o —
Vo 16 3 Out u
(orvo i~ ; [ le—»
vos) cLz(12) twEZ(34) toez(az) toez(32)

/////): High or Low

I 9005650 D001130 34T N
NPNX 312
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

-— trasP(2) - tapeg)
"'ﬁg D, £ — |
RAS = \_
re——— tcsH(s) ‘..1 ra— -—— tHPC(52) 1 r— tRsH(35)—»]
tcRP(13)
«—> o -— tACD(43) —»
toas(io) | tere) teasiio) tere) teas(io) tcrr(13)
UCAS . F-\ — }____
tcas _/ N 7 N
- —— tRAo(as)—>! l traL(19) >
tasr(sn tRAH(SG) tAsc;(m tc;u-ms) tascan | tean(s) tascz)| toanus)
e R i [ .
|- X |
Row W /)] Column W furmn ” Column W
A0~A9 /X - S0 T
towy towies | towies ‘
< L(63) - e | |
‘\ tRwL(s4)
twese2) twerso) twesiez) | twereo) twosgez) twerso)
r—" L . o oy R amnd
we |
WE /N N | L %
twes1) twrist) twess)
l
|
!
|

f
| I
|
)
)
!

toHen tos(2s) toH(21)
Jt—— > - >

1bs(23)
s

Ds(23; toH1
(23) (21)

I{I%11~6 m; Data-in ﬁ@g: Data-in E@}L Data-in ﬁM

: High or Low

B 9005650 0001131 28L EA
313 NPNX
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.NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

tRASPU2) trr(ss)
— e YRHCP(37)———]
AAS N , N\
le—— tcsis) ra—— tHecse) | tRsH(3s)
jial) e tRCDU3) — _.] = 7
teasyoy | tore) toas(io) tcree) tcas(io) _tcnﬂna)
gcas —/ N /N /N }_
(orLCAS)
LCAS __/ ‘ )
(or UCAS) e tRapus) __I \ trat(ig) -
tasr(s7) | | 1RAH(SS) tasc(i7)| tcam(ts) tasc17)| Leam(is) tasciin| team(is)
| R i R R
S/ G ), T Y, e Y 7
: towme | towes) j towies) J
r . r o tRwLEs)
twesiez) twerieo) t1»I’C_sgz) }E’E““‘” ‘WCS(G&~< twok(so)
WE /N T . /) L
twre1) . | twpst) ] tween
oE / Y 7 Y T
s Wi ‘ Y,
(or ) ’
tosiy) | tonen tos(ea) toHiey, tos(ea) foH21)

l%f‘;s //’%_ Datain @I Data-in " Datsin X/ /)
(or IIVOO'Is-
) m : High or Low

W 9005650 0001132 112 WM
NPNX » 314
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

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

. trp(3s)
(42)
- )
RAS N
\ tesHs) \ tPAMW(S4)——» re—— tRSH(35)—»
CRP(13)
le— tRCD(43) N
1 t t
1CAS(10) o (ol e teAS(I0)—ay (| [ toas(i0)—an orrt
UCAS ; [
LIcAs __/ Jl\ e /N /
tRADWS) - traL(19)
tasr(sn)| trarkse) ‘Ascur) toan(s) ‘Asc(m toanqs) |"‘S°“7’ toarqis
a B
e TN IR o X W X 7
towies ]_ tCWLgs)‘L 'cmgle_
- tRwD(47)—> trwe
RCS(50) le— town(ia)—e la— LOWD{14) i le— tCWD(14)-2
_ g |
" I
tawDgeo) o s B i taWD(E0 s bl (o tawnten)—o tweien)
We(s1) WP(e1) troras) N
toEaee) | toeae
i~ &
oF / /
tRACH) e 1CPA(2) o
|
tAAQ) ‘IAAts)
I
le—! toaci) le—| tcaci) torezr)
le— 1RLZ(6) —|—» toED(29)
L i 0L2(30)
toLz(0)| toez(zo)  e—te
;
Vo 1~ ngh-Z Z ¥, >——
1O 16 7
Out Out

terziz ps(23)

:HighorLow

torzgz) tDs(23) teuzig tps(es)

toHe1y tonen

M 9005650 0001133 059 =
315 NPNX
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NN51V18165B series
. CMOS 1M % -16bit Dynamic RAM

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

trP(e)
RASP(42)
RAS N
1 . tostis) tPAMW(S4) tRSH(35) —»
FRY ke troous —- ’ t t ' Py
Lo toas(o)—w 10l o 1oAS(10)— = Dl e toAs(10)—s CRP(13)
—
UCAs / N N /N /7
(orLCAS)
LCAS /
(or UCAS) {RAD(45) - traLcrs)
tasrsn|_transe tascom toanas) tasciin | toanps) |tAscn7) teans)
N
AO~AS ”Z Row. @ Column E(/ /)Lc;olmmnw % C(I)Iumn W |
.|= tow(ea) ->_L towuss) *I’L’ towLsa)
trwD(a7)—= tewes
tRes(s0)
re— towp(14)— e towD(14) -0 le— toWD(14)-y
taw(zo) le—sl el tAWD(E0)—»] ool le—|- tawD20)—»] twest)
. tweet © | tween ' |
+—— tRoH(36)
toEa(2e) toeae) 4
I +— LOEA(29)
— y v . -
OE NI -/
Vo 1~ High-Z
vos
(or VO 9~
1/016)
tracia) le— tcPae) —»] e tepa) ]
taa) tance) taa)
.
le—s{ tcacn le—=1 toac(t) kel toacn) | ke tonEn)
he—— tRLZ(46) ——m toep(en) toep(e0) toen(es)
! 0L2(30) 1 toLz(z0) i
toLZ(30) e ohie [1OEZ(32)  epe [ebe [10EZ(E32) e b toezisz)
1O 9~ High-Z F ]
Vo 16 In 4 In }—
(orlios) out out L Gu
terzgizy tps(23) toizpz) tos(23) teLz(iz) toses)
toHe1) toHE21) _
m : High or Low
BB 9005650 0001334 T9- W8
\VZ
NPNX ate

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



NN51V181658 series
CMOS 1M X 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
- tResn - L
tras(40) *1 j&——— tRP(38) ———»
N J \
RAS terpi1s) tRPC44)
UCAS - /
LCAS f N4
i tasmisn) | | tRanse)
e e

A0~A9

JK_Pou_ X[,
1

I I m Row

i t
ol iq TOFFBY
VO 1~ R

VO 16

High-Z

-
N\
—

Note: ﬁ, OE = Don't care.

CAS BEFORE RAS REFRESH CYCLE

tac(s1)

r— tRP(38)

N

tRec(44)

tepne) ’<—>{—N g teHRr) ——————»
TirAG tesap)
7 S / N

twrr(es) 1)4—4 <—>1 twRH(se)
WE 74 X/
torr(ay)
High-Z

/O 1~
I/0 16

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

M 9005650 0001135 921 =

m : High or Low

317 NPNX
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

tRC(SY) — tros) >
tRas(40) tRP(as) -
_—
o -
RAS N /
[ tAR(16)
t
P9 e tRODUG) e tRsH(as) tCHR7) > 1e— tcRP(13)—»)
UCAS ]Z
LCAS J \ \
le— tRAD(45) tRaL(19)
tasn(s7) traHEe)  tascan
et »l tcanas)
AO-AD mt Row Z@L Column _‘ZW
tacs(n) trAHE9) twAPes) tRRH(s)
WE / 7 h%
ja— tROH(36)—n!
- toEA(24)
toLz(so)
-
oF 2> L1
le— tclAc(n > e toFR(a3)
'Af\(a) — torran
< tRAC() ] la—LOEZ(32)—»]
10 1- High-Z i —
ol Valid Data-out
terziz) m : High or Low
M 9005650 0001136 LS EN
\VZ
NPNX 318
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

SO {1 (3] S ot tRest) — -
o tRAS@0) — 4 - tRP(38)- tras@o) re tRP(38)-»
E— s =
RAS SL vz \
[ o tAR(16)
tempis) 1
» te—— 'RCD(43) tRSH(s) ] tcnnmtlz<~ tCRP(13) —a
ucas _/ Y
(or LCAS)
LCAS .._/
{(or UCAS) le— trapus) tRat(ig) g
tasn(s7) tRaHse)  tasc(7)
S I ¢ tean(is)
77X Fow KX oo )
A0~-A9 L[V o @( oumn X7/

tRes(so) tanHg) twrpes) tRRAH(9)
-
;

\
wWE g X/ X/
je— tROH(3E)—0

1
re—> ToEae)

»i e torz(an)

V0 1~ High-Z
/08 ;
(or ll% 28 ) - oroi > torR(s)
tA\A(s)f* <——»] toFF@an
e teaciy -y <« tOEZ(32)
I{/% 91~‘s High-Z Valid Data-out —
(or¥io 1~ |

ro8) terzgz) m : High or Low

M ¢005650 0001137 7Ty EE
319 NPNX
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

trcs1)y T tresny »
- tRAs(40) - tRP(3g) > |a— tRAS@40) trp(3s)-»
- —_— : .
RAS N 1ZE N } \
o t AR(16)
P le—— tRODM3) tRsH(35) = e tcHR®) lq—tcnwna)*»
UCAS \ ]ZL
LCAS J \
la— tRAD(4S) —1 traL(19) ] .
tasrs?) | | tRAHise)  tascin \
o - «— lcaniis)
A0~A9 Row [ Coumn X7/ L
twesez)
- te— twereo)—
twp(e1) —w twrr(ss) I‘_. twhH(es)
WE /) L U
o ! L T
tos(zs)
-t L r— tm(m)—b
/O 1~ Valid Data-i
o1 ), SRR A
m : High or Low
HB 9005650 0001138 630 Wm
NPNXX 320
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NN51V18165B series
CMOS 1M < 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

r' - tRe(51) et LRO(B) g
- tRAS(40) - tRp(3)-» re— tRAS(0) — tRP(as) o
— —_— ) s
RAS N j[ 33 ] ) X
[ - tAR(16)———
tcrr(1a)
o lt——— TRCDI43) e | tRSH(3S) -] lee tcHR(n) » re—toAp(a—e
; |
i |
UCAS _/ 7\ \ j
(or LCAS) [
LCAS _/ i
(or UCAS) la— tRAD(45) 4{ traL(19) o~
tasnsn | | tRanse)  tascun)
ot —~y > tcaH(1s)
X KX
oW E(/ /
AO0~A9 ~ .__Lolumn
twesez)
r— le— twecHiso)
- twetst) ::1 twre(es) twhrse)
i / i / 974 /
WE / / N L N

OE 2 / 7/ / / iy

/O 1~

vos s /
(or VO 9~

/O 16)

tps(23)
I re-—— tpHEy

I{/OOQ{-E : / /f/ % Valid Data-in -y// g / / / / , 177 // /

(or /O 1~

¥0 8) /////) vigh o Low

B 9005650 0001139 577 M@
321 NPNX
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NN51V18165B series
CMOS 1M x 16bit Dynamic RAM

SELF REFRESH MODE
— tepce taassien i‘ tapsice)
RAS 7 - \ f
thpcid) - tosrer) ’ lowse) tcaAP(13)
UCAS / f \_
LCAS '
teone - tasn(sn)
AD~A9 y / / // / @g ROW X coL
twRP(8s) H twrH(s6) tres(so)

WE 74 N / /
_.l_h_t_OFF(:ﬂ)

o1~ —x High-z
vot16 _______~

m : High or Low

l The NN51V18165B (L version) has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN51V18165BL Self 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 Self Refresh Mode is continuing by holding RAS " low “ after entering the Self Refresh Mode.

It does not depend on CAS being “ high * or " low " after entering the Self Refresh Mode to continue the Self Refresh
Mode.

c. Exiting the Self Refresh Mode:
The NN51V18165BL exits will exit the Self Refresh Mode when the RAS signal is brought *high.

M 9005L50 0001140 299 mE

NPNXX 322
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NN51V18165B series
CMOS 1M X 16bit Dynamic RAM

ORDERING INFORMATION

NN51V181656BXX(X) - XX

SPEED

PACKAGE

VERSION

DESIGN CODE

MODE

POWER SUPPLY

323

50
60
70

RR
BLANK :

18165 :

B 9005650 0001141 125 A

50ns
60ns
70ns

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

Standard Version

Long Refresh Version
128ms Refresh

EDO (Hyper Page) Mode
1M x 16,1024 Refresh Cycle

3.3V Version

NPNX
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