NN51V16165A / NN51V18165A series

EDO (Hyper Page) Mode N PN)X(

CMOS 1M X 16bit Dynamic RAM

DESCRIPTION Preliminary Specification

The NN51V16165A/18165A series is a high performance CMOS Dynamic Random Access Memory orga-
nized as 1,048,576 words by 16 bits. The NN51V16165A/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 NN51V16165A/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 NN51V6165A series and the 1024 address combination of A0 to A9 during a 16 ms period for
NN51V18165A series.

Multiplexed address inputs permit the NN51V16165A/18165A series to be packaged in a standard 42-pin
plastic SOJ.,50-pin plastic TSOP TYPE Il. 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.
FEATURES B EDO (Hyper Page) Mode Operation
M Separate CAS (UCAS, LCAS) for Byte
W 1,048,576 X 16 bit Organization Selection
W Single 3.3V ¥10% Power Supply W Byte Read/Write Mode Operation
W Performance Ranges B Low Power Operation
Low Standby Current (CMOS level input)
Parameter -60 | -70 -Standard 1mA
Max. RAS 6ans | 7ons -L version 150pA
AccessTime  (tpac) B 4096 Refresh Cycles (NN51V16165A)
Max. CAS ) -
AomssTme (o] 151 | 20 Cversion  126ms
Max. Column Address 1024 Refresh Cycles (NN51V18165A)
30ns | 35ns
AccessTime () -Standard 16ms
Min. Read/Write -L version 128ms
110ns | 130ns
CyoeTme (o) W Seif Refresh Mode
(L version)

M All inputs/QOutputs and Clocks
fully TTL and CMOS compatibie
M Refresh Modes
RASonly
CAS before RAS
Hidden Refresh
W High Reliability Package
Plastic 42pin SOJ (P42S4-2B0)
Plastic 50pin TSOP TYPE Il (P50TP-3B6)
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

PIN CONFIGURATION
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Reverse Bend (400mil)

P50TP-3B6-R
NN51V16165A | NN51V18165A
NOTE 1 A1 NC
NOTE 2 A10 NC
PIN NAMES
AO0-~A11 Address Inputs
(NOTE 1,2)
RAS | Row Address Strobe
UCAS | Column Address Strobe
Upper Byte Control
LCAS | Column Address Strobe
Lower Byte Control
OE Output Enable
1/O1~1/016 | Data-in / Data-out
WE Write Enable
Vee +3.3V Supply
Vss Ground
NC No Connection
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O—
OE O l
RAS O————» HAscmc l— WE Clock -
_ 1 ¥
LCAS O TAS Clock *!  OE Clock
ucas O > b -
¥ 4
Refresh
Csuntar Lower 1101
T T ol B K
vo o8
r\ Column Decoders Buffors
Column l/
ress
(NOTE) Sense Amplifiers

> & 1O Logic _{——l
Address [ | AJIeSS g > @ .
(No%"aE)s Butfers lm Vo9

: = E D)
3 Memory Bufers 11016
3 :> Array
Row § (16,777,216)
Address
(NOTE) . <+—0O Vee
-+— Vss
Substrate
Bias
Generator
NOTE
Address / Row Address | Column Address
NN5S1V16165A AO-A11 A0-A7
NN51V18165A AO - A9 A0- A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relativeto Vgg | VinVout | —0.5t0 4.6 v ng?lufctmax';"um fé:_tlﬂgs :fel ;Xgeed-
- . Functional operation shouid be re-
Voltage on Voc Relative o Vss Voo | 051046 A stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg | 5510 +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 Oto+70 C - P
_pe. g ompe can affect device reliability.
Short Circuit Output Current lout 20 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 3.0 3.3 36 v
Vss Supply Voltage 0 0 0 v
Vi Input High Voltage, All Inputs 20 — Vee+0.3 v
Vi Input Low Voitage, Ali Inputs —0.3 — 0.8 \4
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
BB 9005L50 0000780 473 WH WV
571 NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

TRUTH TABLE
INPUTS 1/0

— — T — — OPERATION NOTES

RAS LCAS | UCAS WE OE 1/01~1/08 { 1/09~1/O16]
H H H H H High-Z High-Z Standby 13
L H H H H High-Z High-Z Refresh 1,3
L L H H L Dout High-Z Lower byte read 1,3
L H L H L High-Z Dout Upper byte read 13
L L L H L Dout Dout Word read 1,3
L L H L H Din Don'tcare | Lower byte write 1,2,3
L H L L H Don't care Din Upper byte write 1,2,3
L L L L H Din Din Word write 1,23
L L L H H High-Z High-Z 1,3

H—L L H — | High-Z High-Z CBR refresh 13

H—L H L — — » High-Z High-Z ;relf refresh

H-L L L — — High-Z High-Z

Notes: 1. H:high (inactive) , L:low (active) , —unconcerned with H or L.
2. twes 2 Ons : early write mode.
twcs < Ons : OE controlled write mode.
3. Operation mode is set by the earliest of LCAS and UCAS active edge and reset by the
latest of LCAS and UCAS inactive edge.
However write operation and High-Z control are done independently by each LCAS,
UCAS.

B 9005L50 0000781 30T WM
NPNX 572
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢ = 3.3V +10%)

NN51V16165A
SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lcet Operating Current 60 100 mA | tge =tge (Min.) 1,2
-70 90 mA | RAS, CAS, Address cycling
locz | Standby Current 10 | mA | RAS=CAS>(Vc-02V)
20 | mA | RAS=CAS2Vy
Standby Current 150 pA | RAS=CAS=(Vc-0.2V)
(L version) All other inputs are stable at ( Voe - 0.2V)
or(Vgg+02V)
leca Refresh Current -60 100 mA | tge = tge (min.)
(RAS only refresh) -70 90 mA RAS cycling, CAS = Vi, 1
leca EDO(Hyper Page) Mode Current -60 110 mA | tupc = tupc (mMin.) 1.2
-70 100 | mA | RAS=V,
CAS, Address cycling
loes Refresh Current _ -60 100 mA | tge =tgc (min.)
(CAS before RAS refresh) -70 90 mA | RAS, CAS cycling 1
lccs Refresh Current 500 HA 4096 cycles / 128ms
(L version : CAS before tras < 200ns, WE > (Vo -0.2V)
RAS refresh) All other inputs are stable at (Vg - 0.2V)
or (Vgg+02V)
ey Self Refresh Mode Current 300 HA RAS =CAS < (Vgs +0.2V)
{L version) All other input high levels are (Vgp - 0.2V)
or input low levels are (Vgg + 0.2V )
4! Input Leakage Current -10 10 WA | OV <V <3.6V, Others = 0V
(Any input pin)
ol Output Leakage Current -10 10 UA | RAS > Vy(min.), CAS = Vjy(min.)
(For high impedance state) OV £ Vour < 3.6V
Vou Output High Voltage 2.4 \' lon =-2.0 mA
VoL Output Low Voltage 0.4 \ lor=2.0mA
Notes: 1. Icc1 , lces » Iccs and Igcs depend on cycle rate.
2. Iy and lgey 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(AO ~ A11) — 5 pF
Cine RAS, LCAS, UCAS, WE, OE — 5 pF
Cour 1101 ~ /016 — 7 pF
M 9005650 0000782 24L W
N
NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V¢¢ = 3.3V £10%)

NN51V18165A
SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lech Operating Current -60 160 mA tge = tre (Min.) 1,2
-70 140 mA RAS, CAS, Address cycling
lcce | Standby Current 10 mA | RAS=CAS2(Vcc-0.2V)
20 | mA | RAS=CAS2V,
Standby Current 150 | pA | RAS=CAS2(Vc-0.2V)
{L version) All other inputs are stable at ( Vg - 0.2V)
or (Vgg+02V)
lcca Refresh Current -60 160 mA | tpg =tgre (Min.)
(RAS only refresh) -70 140 mA | RAS cycling, CAS =V, 1
lcca EDO(Hyper Page) Mode Current -60 160 mA | typc = type (Min.) 1,2
: -70 150 mA RAS = VIL
CAS, Address cycling
lccs | Refresh Current -60 160 | mA | tge = tre (min.)
(CAS before RAS refresh) -70 140 mA | RAS, CAS cycling 1
lccs Refresh Current 500 pA 1024 cycles / 128ms
(L version : CAS before tras < 200ns, WE > (V¢ -0.2V)
RAS refresh) All other inputs are stable at (Vg - 0.2V)
or (Vgg + 02V)
lec? Self Refresh Mode Current 300 pA RAS =CAS < (Vg5 +0.2V)
(L version) All other input high levels are (Ve - 0.2V)
or input low levels are ( Vgg + 0.2V)
14t Input Leakage Current -10 10 HA 0V < Vi < 3.6V, Others = OV
{(Any input pin)
Il | Output Leakage Current -10 10 PA | RAS 2 Viy(min.), CAS 2 Vyy(min.)
(For high impedance state) 0V < Vour<£ 3.6V
Von Output High Voltage 24 v loy =—2.0 mA
VoL | Output Low Voltage 0.4 V | lg=2.0mA

Notes: 1. Icc1 . Iccs » lccs and lgcs depend on cycle rate.

2. lggq @nd g4 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 MiIN. MAX. UNIT
Cini Address(A0 ~ A9) — 5 pF
Cinee RAS, UCAS, LCAS, WE,OF — 5 pF
Cout /O1~1/016 — 7 pF
V) I 9005650 0000783 182 W
NPNDX 674
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

A.C. OPERATING CONDITIONS (0 °C<Ta<70°C, Ve = 3.3 V £ 10%, Vgg = 0 V) (NOTES 3,4,5)

No. |NOTES PARAMETER hd A UNIT NOTE
JEDEC | STD. MIN. MAX. MIN. MAX.
1 | toiav |tcac |Access Time from CAS — 15 — 20 ns 6,13
2 | tomeav |tepa |Access Time from CAS Precharge — 35 — 40 ns 13,14
3 [tavay [taa |Access Time from Column Address — 30 = 35 ns 7,13
4 |tasav |trac |Access Time from RAS — 60 — 70 ns 6,7
5 | triricHr [tcsn |CAS Hold Time 45 — 55 — ns
6 |taucx |tcns |CAS Hold Time (Self Refresh Mode) -50 — -50 — ns
7 | taison |tour | CAS Hold Time (CAS betore BAS Refresh) 10 — 10 C— ns
8 | tezorz |topn |CAS Precharge Time 10 - 10 — ns
(CAS before AAS Refresh)
9 | touscra {tep  |CAS Precharge Time 5 — 5 — ns 14
10 | tor o [toas |CAS Pulse Width . 10 100K 15 100K ns
1 | toLirez {tosn  |CAS Setup Time 5 — 5 — ns
{CAS before RAS Refresh)
12 | toax (tez | CAS to Output in Low-Z 0 — 0 — ns 8
13 | toponie |terp | CAS to RAS Precharge Time 5 — 5 - ns
14 | toswiz |towp |CAS to WE Delay Time 45 — 50 — ns 1
15 | tor1ax |tean | Column Address Hold Time 15 —_ 16 — ns
16 | taiax tar | Column Address Hold Time 40 — 40 — ns
Referenced to RAS
17 | tavcie |tasc | Column Address Setup Time 0 - 0 - ns 14
18 | tavcHr |tcaL |Column Address to CAS Lead Time 18 — 23 — ns
19 | tavamr |tRaL |Column Address to RAS Lead Time 30 — 35 — ns
20 | tawie [tawp |Column Address to WE Delay Time 60 — 65 —_ ns 1
21 |toiox |ton | DataHold Time 10 — 10 — ns 12
twLipx
22 |tooox |tone |Data Output Hold Time 0 — 0 — ns
23 | tovcre |tos Data Setup Time 0 — 1] — ns 12
tovwie
24 | toriqv |toea |OE Access Time —_ 15 —_ 20 ns
25 | twiioLe |toen |OE Command Hold Time 15 | - 20 — ns
26 | tgHzaL2 (torz (IE Pulse Width for Output Disable 7 — 7 — ns
When CAS High
27 | tauicnt |tocs | OE Setup Time to CAS High 7 — 7 — ns
28 | taLirms {tors | OE Setup Time to RAS High 7 — 7 — ns
29 | toeqy |togp | OE to Data Delay Time 15 — 20 — ns
30 | tgo0x |torz |OE to Output in low-Z 0 — 0 — ns
31 | tonzaz |torr | Output Buffer Turn-off Delay Time 0 15 0 15 ns 10
32 | tomzox [toez |Output Buffer Turn-off Delay Time 0 15 0 15 ns
Referenced to OE
33 | tshoz [torr |Output Buffer Turn-off Delay Time 0 15 0 15 ns 16
Referenced to RAS
34 | twiooz (twez |Output Buffer Turn-off Delay Time o 15 0 15 ns
Referenced to WE
| HDDSESETSUDUU?H'-I 019 W NPRNDX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

No.|__SYmBOL PARAMETER 0 i uNT | NOTE
JEDEC | STD. MIN. MAX. MIN. MAX.
35 | torrut| thsy | RAS Hold Time 15 — 20 — ns
36 | toLirmi| thow | RAS Hold Time Referenced to OE 10 — 10 — ns
37 | tcnzrmi tamee | RAS Hold Time 35 — 40 — ns
Referenced CAS Precharge
38 | tauzpe| tap | RAS Precharge Time 30 — 40 — ns
39 | tauomio] taps | RAS Precharge Time (Selt Refresh Mode) 110 — 130 —
40 | tai1pn1| tras |RAS Pulse Width 60 100K 70 100K ns
41 | taLiami| trass | RAS Pulse Width (Self Refresh Mode) 300 — 300 —_ us
42 | tq 1am1] trasp | RAS Pulse Width (EDO (Hyper Page) Mode) 60 100K 70 100K ns
43 | taricut| taco | RAS to CAS Delay Time 13 45 13 50 ns 6
44 | tauscio| tapc | RAS to CAS Precharge Time 0 — 0 — ns
45 | taiav | tap | RAS to Column Address Delay Time 11 30 11 35 ns 7
46 | taioox | tRiz |RAS To Output in Low-Z 0 — 0 — ns
47 | tariwie| tawp |RAS to WE Delay Time 90 — 100 — ns 1
48 | tonowre| tren |Read Command Hold Time o] —_ 0 _ ns 9
49 | tarowio| thre | Read Command Hold Time 0 —_ (4] —_ ns 9
Referenced to RAS
50 | twhocrz| tres | Read Command Setup Time 0 - 0 — ns
51 | tgiopiz| tae | Random Read or Write Cycle Time 110 - 130 — ns
52 | toreciz| thec | Read or Write Cycle Time 25 —_ 30 - ns 13,14
(EDO (Hyper Page) Mode)
53 | thioria| thmw | Read-Modify-Write Cycle Time 165 — 185 — ns
54 | terocio| trrmw| Read-Modify-Write Cycle Time 85 — 95 — ns 13,14
(EDO (Hyper Page) Mode)
55| taer | trer | Refresh Period i_ NN51V16165A | _ - — ] 64 | o | _f 64 __| ms 15
! NN51V18165A — 16 - 16
56 | tpuiax | tan | Row Address Hold Time 10 10 ns
57 | tavmiz | tasp |Row Address Setup Time 0 — 0 - ns
58| tr tr Transition Time (Rise and Fall) 2 50 2 50 ns 4,5
59 | twwwi| twez [WE Pulse Width for Disable 7 — 7 — ns
When CAS High
60 | toLiwhi| twen | Write Command Hold Time 10 -— 15 — ns
61| twiwni| twp | Write Command Pulse Width 10 — 15 —_ ns
62 | twricLe| twes |Write Command Setup Time 0 — o — ns 11
63 | twichi towe |Write Command to CAS Lead Time 15 - 20 — ns
64 | twiami tawe | Write Command to RAS Lead Time 15 — 20 — ns
WV BN 9005kL50 D0OOO?85 T55 WA
NPN)A( 576
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

Notes:

3.

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

. AC measurements assume ty=3ns. All AC parameters are measured with V; (min.)>Vgg and Vyy(max.)<

Ve and with a load equivalent to two TTL loads and 100pF.

. Vig(min.) and V; (max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between V| and Vy, .

. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. tgep(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

AC
. Operation within the tgap(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 controlied by
taa

. Assumes three state test load (5pF and a 220 ohm to 1.3V Thevenin equivalent).
. Either tgg or trry 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 voitage levels.

- twes: trwos towp and tawp are not restrictive operating parameters. They are included in the data sheet as

electrical characteristics only. If twos2twes(min.) , the cycle is an early write cycie and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tgyp2trwp(min.), tewp2tcwp(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.

. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in

read-modify-write cycles.

. Access time is determined by the longer of taa, tcac, oF topa-
. tasc2tcp to achieve tp(min.) and tcpA(max ) values.
. trer=128msec for Long Refresh version (L version).

. torr applies only when CAS is high.

-
9005650 390075&. 991 W NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

WORD READ CYCLE
- tacsy -
traswo) le—— tRP(36)—»
—_—
RAS A N
tere(13) tosHes)
> [e—— tRCDAI) ——wre—— tRSH(S5) re— tcRP(13)—»
UCAS le— tcas(10)———m
icas __/ AN Y/
- tRAD(5) tRaL(19) >
” toaie)
tasris7) | | trarise) tasc te
> [ . (17) [t—> AH(15)
Address /L Fow asess (7777/XC counn aasess X777/

(NOTE) B o,

tRCS(50)

trcH(as)
tRRH(49)

wE i

t—— ROH(36)

E— toea2e)
torz(a0)

oE LIz

NN

torRr@s)

iy

le— tcacq)

taa)

vy ¥ 4

High-Z

traci)

toez(s2)—»|

le— tOFF(31)—»]

NOTE
Address AO-A11: NN51V16165A
AO0-A9: NN51V18165A

NPNX

Valid Data-out

E—

le— torzn z@

M 9005650 0000787 826 WA

578

: High or Low

Power ed by | Cmri ner.com El ectronic-Library Service CopyRi ght

2003



NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

BYTE READ CYCLE

- tRcisY)

tRAs(o0)y le—— tRP@EE)— |
-
RAS S Z |

l————teshis)

tcrr(13)

tRcD@3) tRsH(s) > re— tCRP(13) —
le—— tcas(10)———»f
ucas /| AN -
(or LCAS) tcaLs) >
cas __/
( or UCAS ) le—— tRAD(45) traL(19)
tasR(s7) tRAH(Sf- tasc(i7) ‘fcmusl
Address ////// Pow Addess column Aderess (/71111111111 1T T
(NOTE) e targe R . —
tRCs50) e - tARH49)

we Ly L

ra—— tROH(6) 5]

(e toEape
oF LIy //ﬂJ/S ) THHHH
'{/% 18- High-Z
(or Vo 9~ toac)
vo1e) ‘—‘M(S) toez(z)—»
( '{l%*’:% e ) /)X vaid Dataut —

Vo 8) - High or Low

- .
9005kL50 SI;IJJEID?BB b4 1N NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

< tRas(0) tAp(ss) ——»
—_—
. RAS N / N

t csHs)
foret > +————tpcpEg - tRsH(35) [e—— tepp(ia) —
ﬁ_CTS . la——— toasia) —w
LCAS __/ \ \-\- / ]
- tar(ie)

tasrisn) ‘_I—R:(::)A i Vl‘fﬁ(lm tcmusi e
address /LL/R Powsaress (777777 caumn ssress JX77777777717/11/11 /11171 L
(NOTE)

towries)

tawres) —————>

twpe)y ———>

we i Y,

twesez) >HT¢  [¢—— twoheo) >

or LTI i d v v i

tps(23)

4—_tDH(21) —

N ), R X Y
:High or Low

N 90
NPRNDX 05650 DDSBDOD?B':l LTO HR
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

2 tres)
- traswo) > tRP(@E8) ———
—_—
RAS N / N
teap(13) toste)
- tRCDE3) n trsws) [e—— terp(ia) —
|¢——— tCAS(10) —
ucas /| N /
(or LCAS) '
LCAS ___/
{or UCAS) tar(e)
le— tRAD(S) - traL(19)
tasasn | | tRaHse) tascan | tcanas)
-~ > >
Address 1/ Pow Adress coumn Adtress (/777771111 /11T TT T

(NOTE)

towLes

trwies)

WE LIy

twes)

A

twesez)

tweH(eo)

A

S S

(or VO 9~
/0 16)

tos(za)

t—

r——tphen —»

=
Wo¥e LIRS

Valid Data-in 8:/‘:/‘22 _/ZZZZZZZZZZZZZZZ éazzzzzzzzza;

(or/O 1~
V0 8)

B 9005650 0000790 312 WA

581

:HighorLow

NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

t

/ "”‘“’—’\—

e—— tCRP(13) —

< tros)
s —
RAS N\

tesks)
tcRP(13) - thenas) < trswas)
le—— tcas(0)—»

UCAS \
LCAS NN /

le«—— taR(ie) -

[+— tRaAD(s) tRaL(ie)

tasney) tFIAH(iG ‘Asc(lm tCAH(*lSL

Adaress /1) Pow hsess 57777/// R connn s X(7777777777771711111111T1TTTTTTTT

(NOTE)
ra— towiies)

WE LIy

et tRWL(4)———— ]

le— twpe1) — o

Y

toeDi29) toEH(25)

r—b
oF Ly k@/////////////////////////////////

tos(es) tow1

-t—] |t .

Vo 1~ High-Z " r
e L (R viavatain

S,

NPNX M 9005b50 Uﬂlgglz?‘ll 239

: High or Low
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

thcis1

- tRASW@0) tRp@as) -
e tcshs) >
1cAP(13) a—p| la—— tRCD4S) »a— tRSHES) « lCRP(13)— ]
le—— tcAs(10)——»
UCAS / N A,
(orLCAS)
icas __/
(or UCAS) le——— taRie)
le—— {RAD45) > tmum; >
tasrsn | | tRAHEe) tascizry | tcaHps) )
s > f—p| >
Adaress //// R Pow aacress 777777/ caunm asaress X777/
ot le— towies)
ft— tRwLiE)—

le— twP(61) ———

wE  LLIIiiiiiniiniiinininiiiz Yiis

toep29) toeHes)

™ R
oF LIy N

DY QA

( or VO 9~
O 16)
tpsees) tDHE1)
VO 9~ High-Z -
/09~ m vaidatain X /77777777
(orVO 1~ .
Vo 8) /////): High or Low

M 9005L50 0000792 195 R Vv
583 NPNDX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

t
tRAS(40) tap(ss)—
—_———
RAS N J NN
le——— tesu)
!fnpua) thcowa) Lt tcrrP(13)
-~ RSH(35)
- l————————— tcas(p———»
UCAS
tcAs ___/ N /
le— tAR(18).
la— tRAD(45) —my tascan
tasren [ [ transs) le— tcaH(15)-»]
Address 2/////R Fow Aasress JK777RC counn adsress (/7777777771711 LT LT
(NOTE) o trRwo(47) thL(L)
tawD(0)——
tRCS(50) g U (., 71V S—— ) trwiieq)

wE Ly NS/

toeaze)y  toED(29)

twes1)

toL2(30) - »> tosT(az)

oE i

L trac(a)

t -« >
te— taa(3) tosizs | | toren

ok S WA = Y, S V)
) :High or Low

B 900565 :
NERK 0 0000793 021
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS)

Address
(NOTE)

- tAMW(S3) >
tras(a0) ? tRp(3s)—
S \__
o teshE)
tcrr(13) teapaia)
— | tRCD(3) —pojet—————————— tRSH(3S)
fae——————— tCAS(10) —————
lt— tar(1e).
le— tRAD(4S) —ny
tascan ¢
tasrisT) et ™ transe) [~ tCAH(15)-m

////ﬂ Row Address [@}

tRCS(50) 1

tawb(20)

Column Address &ZZZZZZZZZZZ?‘ZZZZ‘ f{f Z:/‘ZZZZZZZQ
tawnaz) >

towwLiss)

tewnpay ol | tRwLE4)

Ly

toLz(o) - e

toea(e) toED(29)

T s

NS/

twee1)

toEz(32)

=Y S

( or VO 9~
1710 16)

/O 9~
7O 16

(orVO 1~
V0 8)

l

trac(a)

Ly

High-Z

lt— tAa@)

tcacq)

tos(es) | | toHE)
- [t

B 9005650 0000794 Thd WE

Data-out

Data-in //////////////// ///

teizaz

585

:HighorLow

NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

tRAsP( tAp(s)
t
s i
tompa |t tcsHes) tt—— YHPC(52) — o+  Jet- TRSH(35)—} tonpas
~ RoDe—» teasio) | tore) | toaspo | tors tcas(io)
UCAS
icas __/ N 7 NS | N /]
v tcaL(1s) —» tcaL(18) - 4t LCAL(18)
le—— tRAD(45)—»| r_ | tRAL(19) —|
tasrsn) ' tcan(is) tascin) tcaHps) ¢ t
> 4—-1 RAH(56) t:sc (m~ > e ASC(17) CAH(15)
Address 27/;27/;7/:22" Row Column im Column Column 227/:7/:% //22222227/
(NOTE) tange) }
tacsiso) tARK49)
- tROH(26) eat— tRCH(AB)
wE i R
c_L tocszn—m
tRac(s)
tM(a). torFian)
< »{ teaci)
oF Iz Y,
toEaEa)te » la— tcPa@) —m»  le— tcPa@) » le| toEZ(32)-0]
toLz(30) ke - »| tAA(3) taa(s)
trLz(e) » le—a{ tcac() toac() torriss)
YO 1~ High-Z L on KR ou Out b—
O 16 E
e e
torziiz) toHc2) toHc(ez)
m : High or Low
NN M 9005&50 52200?‘35 9Ty
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

trasPa2) tRps)
o —_— r— tRHOP(tﬂ)—DZ \_
RAS
ka— tosmis) r—— ‘nPc'sz)—> - {RSH(3S)-»
tcRP(ia) thoou) ‘ fgnpus)
tcas(o) 109(9)7 tcaspo ‘tcm)r tcas(o)
ocas __/ N 7 N /
(or LCAS) t—]- tCAL(18) ] ra—] 1CAL(18) —»] e~ tcaL(1e) —»
LCAS / |
(or UCAS) [+— UaR(te) |
le— tRAD(45)—»] ] ke tRAL(19) —]
tAsﬂ <—-| tRAH(S6) —He omia -&‘%(m cAs) tasc(17) »ie je— tcaH(1s)
tascun
Address % Row W77 couma W77/ Cotumn Column T,
(NOTE)
tRos(s0) » RRH49)
- tROH(36} »l | (] tACHHS)
we LIy Y/
le—{— tocsEn—»]
a——— tRAC(8) >
> t,ws)l torF(1)
o »| tcac(n)
o LI Y,
VO 1~ High-Z
Vo8
(or VO 9~ toeae) la—t toPa) —» ke— toPa) le| toEZ(32)-0]
Vo 16) torLz(so) L - taa) taam)
taLz@e) la—f tcaC(r) » tcac) torRs)
5% N o = T
(orVO 1~ e
Vo 8) terzaz) toHo2) toHcE2)

: High or Low

Bl 9005650 EUDU?"IE 430 W
587
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

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

< tRasPu2) PRGN
S re——— tRHCP(37)———»
RAS N / N_
' le——— CSH(5) ————————— ra— tHPC(52)— = e RSH(E5)-» t
CRP(19) tRODM—— CRP(13)
tcas(10) tepge) . teasio) | tepe) . teas(io)
UCAS -
tcas _/ N 7 N 7/ N /
. | «— tRAD(US) tcAL(18) -] ta—{ LCAL(18) - e~ tCAL(18) —»]
Asﬂ La—» LRAH(56) tcaHas) - | »>He tcam(1s)
tascaz) tascun | teamps) | tascon
-
Address 227/:227/:8r Row Wﬁ Column Column m Column 227/:7/7} /:7/:7/:2?/:22;/
(NOTE) - tange) et tRaag —wy | | tRAH(49)
‘t RCS(50) ra— tORS(28)—w tacHus)
w \lY
ra— tOCsSE7) e | 1t iv:lPZ(ss)
trac) T tcPlA(z)—> - tCPAR) - torrEn
Me- taa@) o la— taa@) o] le— taa@ > e torriag)
OF A S el ANt \ N
toeage torz(e)
torz(so) la— toEA(24) ]
e trLzs) ~ > torz(30)
ol — X ou ou_ F—A oa F—
teizaz) th£sz> toez(az) ltjog(;m
:High or Low
NPRNDX B 9005650 USESUU?CI? 777 A
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

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

trAsP2) L tRPee)
tRHCP@E7)—
RAS N ! N
lt—— 'CSH(5) — lt——— tHPC 52) L og fe— 'HSH(:!S)—P
terpara) tROD(EE)—— teRp(1)
tcas(10) ter | tcaspo) | teee [ | toaspo)
UCAS __/ % i / % /
(or LCAS) se—] LCAL(18) -] ra—t LCAL(18) o He— LCAL(18) —m
LCAS ___/
{or UCAS) le— tan(ie) |
le—— tRAD(5)— —I tRAL(19)—»
‘AS“.‘EQ la—n tRAH(SE) - Lo L@l‘cmm) tasc(1n)-»He tean(is)
. tascan
Address 2227228 Row WZ Column m Column m]rcaumn W_ /:222222'/7/
(NOTE)
tresEn <«—{ tRRH(49)
re— tORS(28)—m] trcH@s)
wWE LIy \v.al/
re— tocs(27y— WIVPZ(SS)
trac) l > tCF:A(Z)—D - tcPa@) - « 1OFF(31)
e taacs) pl la— tAr@3) —m e—1 tan@) -»| e loFR(El)
oE LIy, o) ANt \JT

VO 1~ High-Z
VO 8
(or VIIO°91~6 ) toeaee) torz(e)
totz(o) re— toEAERS)—»
tRLz(46) tOLZ(:;o;
~ High-Z ~
o, 2K o WA S —
(or VO 1~ |
/0 8) teizoz) twez(a toez(z) toez(z)
/////): High or Low
B 9005550 0000798 LO3 B
589 NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

— "—‘ﬁs <—fﬂHCP(37)—> \-—

e ::::::Z)—’ tcasio) | top ICA;::M-;;] “_c:::as)_:cnms)
oy \ N 7 N ,

tasr(s7) :RA_ms:?AD(“)_:IASC(m tcan(is) tascin | teanqis) tascun ‘::;)g)

[ fet— Tr» d—bl -+ »He
Y/ Row Column Column Column
Address I @I w&% an m X / L
{ I Ty

WE LDy Y /
oE LI i iz

Wo'te LR paain . Daain XX

Datain _///////////////,

, BN 9005650 0000799 54T mm
NPNX 590

: High or Low
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

trasp42) . lrras)
— te——— tRHCP(E7)———
RAS S L
tesHE) ra—— tHPC(52) ra— tRSH(E5)—m]
tcrr(13) N I
ta—— LRCD{43) ——»
tcaspo) | ter@ tcas(io) terig) | teas(io) . tereaa
=K I
UCAS _/ % % /
{or LCAS)
Y
LCAS
(or UCAS) - tmﬁ)_,l ' tRaL(19)
tasr(s7) | | tRAH(56) tascun | teanas tascun | teansy tascqn)| teanps)
[ [t—i -
Address /)% Fon X778 ot Column coumn W77/
(NOTE) towLes) tcwLies) tewLiss)
r o r o tRwLey)
twesez)| tweweo) twesie2) | twereo)y tweses2) twereso)
- » - R o ni
we LTI D Y
twpe) twps1) twesy)

oF LI g

Wos LIz

{ or /O 9~

V0 16)
tps(2s) toHe1) tos(23) toHE1 tosi2s) toHE)
L L g -t P g < L
v, 77/ oua I ) T 7
(or/O 1~
Vo 8)

/////]: High or Low

|
B A9005L50 521000500 09% NPRNOX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

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

" W) tnp(aa
- —_
RAS N N
: teshe) tPRMW(4) tRSH(35)——=
ORPUIG)| | thcous)—- t : :
le— tcas(10)— PO e tcAS(10)——wy i tcas(10)—y CRP(13)
UCAS
LCAS / N /- N /N /7
| tRanus) ' traire)
tasps7)| tRaHSS) _‘-ASC(W) teamn(1s) tascan | tean(s) tasc(17) | tcanps
Address m Rowm Column Colum Column W /// ////M
{NOTE) tow(ea) towres) thL_(e’le
. tAWD(@7)—> taw(ss)
Rf_s(so) e— tcwn(14)— le— tCWD(14) le— tCWD(14)-y
tawDE0)—»| le—bl eI tawD(20)—s| | e | tAwD(20)—»| twrien)
twest) twpie) t
t t —— 'ROH(36} i
OEA(24) OEA(24) . toeaee
— E r
OE N N| W w;
trac() ke— tcPa@) —= | le— tCPA(2)
taag tlAA(a) taa
tcac) le—o toac() le—s! tcac() | te—ey toHE21)
le—— tRLZ(46) ——= toED(29) toen(ze) toen(e)
toLz(so) [l '
t011(30) Jee o ‘0EZ(32)
VO 1~ High-Z g ; in }________
VO 16
Out | - Out___L_
terzaz tos(2s) torzqiz) tDs(23) teizpz)  toses)
toHE1) toH(21)
m : High or Low
W/ I 9005650 00004801 T8 WE
NPNX 592
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM

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

tRP(as)
RASP(42) |
I —————en——
RAS N ZJ N
tosHs) tpe tRsH(s)
tcRp(13) L+ tacous—
t t
le— tCAS(10) —ue] PO e tCAS(10)—ony A tCAS(10) —mm torp(i3)
UcAs __ /| N 7" N /N /7
(orLCAS)
LCAS ___/
{or UCAS) ! RAD(5) tRAL(19)
tasrisn)| tranese) ;A_slg(m teanis) tascaz) | tcaHs) tascan | teanps
Address / /ﬂ Row. m Column Colum C?Iumn W////{//////A
NOTE
¢ ) Jof- towiea) tewies ——‘L— towea)
- tAWD(47)—> tawLey
R!OS(SO) le— tewD(14)—o| le— tCWD(14)— ke— LCWD(14) 0
wE N Lj/ Sj(
tAWD(20)—o] le—del  l—t— tAWD(20)—o] fu—] fe—t— tAWD(20)—o] twpe1)
tweet twes1) troMe: |
LOEA(24) toeaza) - lOEA:LM)’
- ._‘ 4 - r
OE N / N /] w
7O 1~ High-Z
1108
(or l{/009~ )
16
trac |- le— tcPA(2) — le— tCPA(2) =
tan)
tcac toHe1)
le—— tRLZ(46) toeoes)
t012(30) e
/O 9~ High-Z 7 p——————
/O 16
(orl/O 1~
Vo s) tezaz tos(2a) towzai2) tos(2s) tozaz) tos(ea)
tpH(1) toHen m : High or Low

593

B 9005650 0000802 9L4 HE

NPNDX
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM

RAS ONLY REFRESH CYCLE

tRois1)

trAs(40) ra——— tRP(38)————»!

tcrP(13)

YRPC(44)

re
00
3

tasnEn | | trakse)
[~

l‘—.

S

/). L

KX

(NOTE)

Note 2: WE, OE = Don't care. m + High or Low

CAS BEFORE RAS REFRESH CYCLE

tresy

ra— tRP(3g)—» tRAS(40) > tRP(8)——w
s /| N / N\

| trRrcwa)

torF(a1)
/O 1~ %
VO 16

High-Z

: High or Low

Note 3: ﬁ, Address = Don't care.

NPNX

B 9005650 0000803 8TO W
594
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

RAS

Address
(NOTE)

WE

OE

VO 1~
VO 16

- tRc(sY) e trcsn >
tras(0) » [ tRP(38)->] tRAs(40) ra- 1RP(38)-
N / N\
[ ————— tAR(16)——
tcre1g) t
la— tRCDA3) tRsH(35) -] lcunm}‘_ tCRP(13) —m|

Rt
_/ ]

tRAL(19) ]

l— tRAD(45)

tasnisy traHss)  tasc

» tcaH(15)

Row Col

umn

K

Y,

tresiso)

tRRH(49)

W

NIy,

<—>|to:(:a)
., //////j{/////////////

— lC‘A\cu) |

‘AIA(S)—>
tRAC(4) o

High-Z

e tOFR(33)

torF@Et)

la—LOEZ(32)—]

Valid Data-out

Z—

Bl 9005bL50 0000604 737 WM

torzay

595

: High or Low

NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

AAS N / N
ucas /| Y 17
(or LCAS)
cas —/
(or UCAS) et o o]
/) S Y, A Y
(NOTE)
wE Ly | N
oF LTI Y, A
'{/% 1; High-Z
( or VO 9~ e— tCAC(1) - torR(s)
/0 16) V.  torron
Vo 8- High2 ‘_@; Valid Data-out ‘_t*m’“’z—
{orl/O 1~

Vo 8) teziz) m : High or Low

B 9005650 00
NPNDX 59130605 L7373 M
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

E_g_g —/E‘l’. - | tncn(.m\g :Rsmas,: tcnn(ntlfl._tcnp(1a>_.
W ///////////////////>>‘ - Y,
= T .

voi1- /IR Valid Data-in T

7O 16

/////): High or Low
B 9005650
Egguuam: 50T NERDX
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

treest)

RAS | — %\
P09 ] e thootes - tRSH(3S)- e LCHR®) r—lcmua)——u
ucAs __/ N | tlf
(or LCAS)
cas _/
(or UCAS) e traosy trasior—>
tasRisn) ‘l—n'lmm t-A—SC(m o tomas,
Address row _ R777R._caumn X771 TTT T,

twese2)

wE LTI

fe— tweHso)
tweesty

T,

oF LTI i i iy vz iy r i i il

Y QR

(or VO 8~
VO 16)

tps(2s)

-— tDH(21)_’

ove LIIITTIA

Valid Date-in Ry

(orVO 1~
vos)

NPNX

: High or Low

B 9005650 0000807 4ub W
598
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

SELF REFRESH MODE
tRps je——————— trass@ary ———f I‘—im_.
ms  __/| / \
tRPG4) tosran tonsis) tcRP(13)
UCAS
LCAS / } f \_
tepne ol g tASRS7)

IS/ /i )

(NOTE) . e LOFF(31)

Vo 1~ X High-z
vot6 ¥ "

Note 4: WE, OE = Don't care. V) Hehorow

B The NN51V16165A/18165A (L version) has a Self Refresh Mode.

a. Entering the Self Refresh Mode:
The NN51V16165AL/18165AL Self Refresh Mode is entered by using CAS before RAS cycle and holding
RAS and CAS signal " low " longer than 300ps.

b. Continuing the Self Refresh Mode:

The Self Refresh Mode is contlnumg by holdmg RAS “ low " after entering the Self Refresh Mode.

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

c. Exiting the Self Refresh Mode:
The NN51V16165AL/18165AL exits will exit the Self Refresh Mode when the RAS signal is brought "high*.

[ ] 0055 papa 382 W
1005650 00D NPNX
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

ORDERING INFORMATION

NN51V16165AXX(X) - XX

SPEED

PACKAGE
VERSION
DESIGN CODE
MODE
POWER SUPPLY
NN51V18165AXX(X) - XX
SPEED
PACKAGE
VERSION
DESIGN CODE
MODE
POWER SUPPLY

NPNX

60
70

RR

BLANK:
L

16165 :

60
70

RR

BLANK:

18165 :

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 ,4096 Refresh Cycle

3.3V Version

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

B S005L50 0000809 219 mm
600
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