NN51V16165A / NN51V18165A series

\V}
EDO (Hyper Page) Mode ) (
CMOS 1M x 16bit Dynamic RAM NPN/A

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 anc!
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. o o

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.

Muiltiplexed 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 8 EDO (Hyper Page) Mode Operation
W Separate CAS (UCAS, LCAS) for Byte

M 1,048,576 X 16 bit Organization Selection .
W Single 3.3V £10% Power Supply W Byte Read/Write Mode Operation
M Performance Ranges H Low Power Operation
—————— e — Low Standby Current (CMOS level input)

Parameter -60 | -70 -Standard 1mA
Max. RAS l sons | 7ons -L version 150pA
AccessTime  (taa)| MW 4096 Refresh Cycles (NN51V16165A)
Max. CAS -Standard 64ms
Access Time  (tgac)| o0 | 20ns -L. version 128ms
Max. Column Address 1024 Refresh Cycles (NN51V18165A)

30ns | 35ns
AccessTime  (tas) -Standard 16ms
Min. Read/Write 110ns | 130ns -L version 128ms
Cyde Time flnc) W Self Refresh Mode
(L version)

B All inputs/Qutputs and Clocks
fully TTL and CMOS compatible
B Refresh Modes
RASonly
CAS before RAS
Hidden Refresh
B High Reliability Package
Plastic 42pin SOJ (P425J-2B0)
Plastic 50pin TSOP TYPE Il (P50TP-3B6)
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

PIN CONFIGURATION
Veo M1 o 500 Vss vss (] 50 O1 Vec
o1 mz2 490 /016 11016 49 2 7,01
oz 0 3 48 [0 vO15 1¥O15 O 48 3 b vo2
VO3 0} 4 47 [D VO14 /O14 T 47 4 Vo3
04 1 5 46 [0 1013 1013 O 48 5 [D 1VO4
Vee O0F 6 45{0 Vss vss [ 45 6 Vee
vos o 7 440 V012 ro12 0 44 7 o vos
vo6 0] 8 43D von V011 43 8 [n Vo6
vo7 9 42D vO10 1010 0 42 9 [o vor
108 0 10 410 ¥O9 109 [ 41 1000 voe
NC T 11 400 NC NC 0 40 1[0 NC
NC O 15 38[0 NC NC 0 38 15[0 NC
NC O 16 35[0 LCAS LCAS O 35 160 NC
WE 17 34 [n UCAS UCAS @ 34 170 WE
RAS 0 18 a3[n OF OE 0 33 18[0 RAS
(NOTE 1) A11/NC I 19 3200 A9 A9 O 32 19[D NC/A11(NOTE 1)
(NOTE 2} A10/NC [ 20 31[0 A8 Ag 0 31 20[D NC/A10(NOTE 2)
A0 I 21 30D A7 A7 0 30 21[p A0
A1 022 290 A6 As O] 29 22[0 A1
A2 @ 23 28[0 A5 As O 28 23[n A2
A3 [ 24 270 A4 A4 O 27 240 A3
Vee @M 25 26 M1 Vss vss [} 26 25D Vee
50/44-pin TSOP TYPE (I ) 50/44-pin TSOP TYPE ( i)
Normal Bend (400mil) Reverse Bend (400mil)
P50TP-3B6 P50TP-3B6-R

Veed i 22 [1 Vgg

vo,4[2O 41|p v04e

ro.0|3 40|P V015

N51V1 NS 1

V0ot |4 aolh 1044 NN51V16165A | NN51V18166A

1041|5 38|p 11043 NOTE 1 A1 NC

Vecd|6 37|P Vss NOTE 2 A10 NC

¥osd|7 36|p VO12

vog|s 35(P 11014 PIN NAMES

170,019 34|00 ¥O10

10| 10 33|P VOg AO~A1t1 | Address Inputs

ned| 11 32| ne (NOTE 1.2)

NCO| 12 31|P LCAS RAS Row Address Strobe
WEQ|13 30|p UCAS UCAS | Column Address Strobe
RASO|14 29|p OE Upper Byte Control

A pr—
E:g;g ;; A‘(‘); xgg :2 23 g :: [CAS | Column Address Strobe
M
Lower Byte Control

A Q|17 26|p Ay — "

A dl1s 25|D As OE Output Enable

A Q19 24P As 1/01~1/016 | Data-in / Data-out

AzQ|20 23|P A4 WE Wi

ite Enable
Vecl| 21 22|p vgs
Vee +3.3V Supply
42-pin SOJ (400mil) Vss Ground
P428J-2B0 NC | NoConnection
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM
WE O—
OE O 1
RAS O———~ ASClck ™ WEcwck
. | i)
LCAS O——{ 25 ciock »| o ook
UCASCO -
|} ' ¥
Refresh
Counter Lower 1O 1

i - o E el

O e L g 8 BN gz
{NOTE) Buffers y’ o9
Data
a2 K
Memory Buffars 1O 16
:D Array
(16,777.216)

il

Row
(NOTE) «—O Voc
-+ Vss
Substrate
Bias
Generator
NOTE
Address / Row Address | Column Address
NN51V18186A AD- At1 AQ - A7
NN51V18185A AD - A9 AD- A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL [ VALUE UNIT Permanent device damage can occur if

v absolute maximum ratings are exceed-

Voltage on Any Pin Relative to Vgg | Vin,Vout | -0.5104.6 A N
ed. Functional operation should be re-

Voitage on Vec Relative to Vss Voo | 05046 v stricted to the conditions as detailed in
Storage Temperature (Plastic) Tstg | -55t0+125 °C the operational sections of this data
Power Dissipation Pd 1.0 w sheet. Exposure to absolute maximum
Ambient Operating Temperature Ta 0to+70 C rating conditions for extended periods
— can affect device reliability.
Short Circuit Output Current lout 20 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 30 33 36 v
Vss Supply Voitage 0 0 0 v
ViH Input High Voltage, All Inputs 2.0 -— Ve +03 A
Vo Input Low Voltage, All inputs -0.3 —_ 0.8 v

Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

TRUTH TABLE
INPUTS t/0
OPERATION NOTES
RAS | [CAS | UCAS | WE OE | #O1~/O8 | 109~/O1§
H H H H H High-2 High-Z | Standby 13
L H H H H High-Z High-Z Refresh 13
L L H H L Dout High-Z Lower byte read 1.3
L H L H L High-Z Dout Upper byte read 1,3
L L L H L Dout Dout Word read 1.3
L L H L H Din Don'tcare [ Lower byte write 12,3
L H L L H Don't care Din Upper byte write 1,23
L L L L H Din Din Word write 123
L L L H H High-Z High-Z 13
H—L L H — - High-Z High-Z CBR refresh 1.3
H—L H L — — High-Z High-Z oSrelf refresh
H—L L L - — High-Z High-Z

Notes: 1. H:high (inactive) , L:low (active) , —unconcerned with H or L.

2. tycs 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.
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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
lect Operating Current -60 100 MA | tqg = tgc (Min.) 1,2
-70 90 mA | RAS, CAS, Address cycling
lcc2 | Standby Current 10 | mA | RAS=CAS2(Ve-02V)
20 | mA | RAS=CAS>V),
Standby Current 150 | A | RAS=CAS2(Vee-02V)
(L version) All other inputs are stable at ( Ve - 0.2V)
or (Vgg +0.2V)
lees Refresh Cutrent -60 100 MA | tgc =tgc (min.)
(RAS only refresh) -70 90 mA | RAS cycling, CAS =V 1
lcca EDO(Hyper Page) Mode Current -60 110 mA | typc = typc (Min.) 1.2
-70 100 | mA | RAS=V,
CAS, Address cycling
lccs Refresh Current -60 100 mA | tac = tge (min.)
(CAS before RAS refresh) -70 [<.3] mA RAS, CAS cycling 1
lecs Refresh Current 500 pA | 4096 cycles/ 128ms
(L version : CAS before tras € 200ns, WE 2 (Vg -0.2V)
RAS refresh) All other inputs are stable at (Ve - 0.2V)
or (Vgg +0.2V)
leer Self Refresh Mode Current 300 pA RAS =CAS <( Vgg + 0.2V)
(L version) All other input high levels are ( Vo - 0.2V)
or input low levels are ( Vgg + 02V)
Lgl Input Leakage Current -10 10 pA 0V <V, < 3.6V, Others = 0V
{Any input pin)
Il Output Leakage Current -10 10 pA | RAS 2 Vy(min.), CAS 2 Vy(min.)
(For high impedance state) 0V < Vgyr £ 3.6V
Vou Output High Voltage 24 v lon = 2.0 mA
Voo Output Low Voltage 04 v loL =2.0 mA
Notes: 1. Icc1 , Icca - Iccs and Igcs depend on cycle rate.
2, | and Igc, 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
Ciny Address(AQ ~ A11) — 5 pF
Cie RAS, LCAS, UCAS, WE, OE — 5 pF
Cour /01 ~ VO16 — 7 pF
\V7
573 NPNX




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
leot Operating Current -60 160 mA | tac = tpc (min.) 1,2
-70 140 mA | RAS, CAS, Address cycling
lccz | Standby Current 10 | mA | RAS=CAS > (Vgc-02V)
20 | mA | RAS=CAS2V)
Standby Current 150 | pA | RAS=CAS2(Vcc-0.2V)
(L version) All other inputs are stable at ( Vg - 0.2V)
or { Vgg + 0.2V)
loca Refresh Current -60 160 MA | tae =1tgc (Min.)
(RAS only refresh) -70 140 mA | RAS cycling, CAS =V, 1
lcca EDO(Hyper Page) Mode Current -60 160 mA | Ypc = tpe (Min.) 1,2
-70 150 mA RAS =V,
CAS, Address cycling
lecs Refresh Current -60 160 MA | tac = tpe (Min.)
(CAS before RAS refresh) -70 140 mA | RAS, CAS cycling 1
lcos Refresh Current 500 HA 1024 cycles / 128ms
(L version : CAS before thas < 200ns, WE 2 (Ve -0.2V)
RAS refresh) All other inputs are stable at (Vo - 0.2V)
or (Vgg +0.2V)
lecy Self Refresh Mode Current 300 YA RAS =CAS < (Vgg +0.2V)
(L version) All other input high levels are ( Ve - 0.2V)
or input low levels are (Vgg + 0.2V)
Iy Input Leakage Current -10 10 yA 0V <V 3.6V, Others = OV
{Any input pin)
ligol Output Leakage Current -10 10 uA | RAS 2 Vyy(min.), CAS 2 Vy(min.)
(For high impedance state) OV < Vguyr < 3.6V
VoH Output High Voltage 24 \ low=-2.0mA
Voo Output Low Voltage 04 v oo =2.0mA

Notes: 1. lcc1 . lcca - Icca and Igcs depend on cycle rate.

2. lgcy and lgc4 depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta < 70°C, Vg = 3.3V £10%, f = 1MHz2)

SYMBOL PARAMETER MIN. MAX. UNIT
Cmi Address(A0 ~ AQ) - 5 pF
Cine RAS, UCAS, LCAS, WE,OE — 5 pF
Cour VO1~11016 — 7 pF
WV
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

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

NOTES 60 -70
NO. PARAMETER UNIT NOTE
JEDEC | STD. MIN. MAX. MIN. MAX.
1 | toiav |tcac |Access Time from CAS — 15 — 20 ns 6,13
2 |tenzov |tcea |Access Time from CAS Precharge — 35 — 40 ns 13,14
3 |[tavav [taa  |Access Time from Column Address — 30 - 35 ns 7.13
4 |taav |trac |Access Time from RAS — 60 — 70 ns 67
5 | taricHi [tesw |CAS Hold Time 45 — 55 — ns
6 | tanicx |tons |CAS Hold Time (Self Refresh Mode) -50 _ -50 - ns
7 | taciem |tcun | CAS Hold Time (CAS before AAS Refresh) 10 - 10 — ns
8 | toueciz |teen |CAS Precharge Time 10 — 10 - ns
(CAS before RAS Refresh)
9 | tepecLs |top CAS Precharge Time 5 — 5 — ns 14
10 | topscmn |tcas | CAS Pulse Width 10 100K 15 100K ns
11 |tetrniz |tesn |CAS Setup Time 5 — 5 — ns
(CAS before RAS Refresh)
12 | toiax |tez | CAS to Output in Low-Z 0 - 0 — ns 8
13 | tonomio |tcrp | CAS to RAS Precharge Time 5 — 5 — ns
14 | toiswiz |tewn | CAS to WE Delay Time 45 — 50 — ns H
15 | touiax [toan |Column Address Hold Time 15 - 15 — ns
16 | tgi1ax [tan  [Column Address Hold Time 40 - 40 — ns
Referenced to RAS
17 | tavele |tasc | Column Address Setup Time 0 — 0 — ns 14
18 | taveus [tcar | Column Address to CAS Lead Time 18 — 23 — ns
19 | tayrr: [trar | Column Address to RAS Lead Time 30 — 35 — ns
20 | taywe [tawn |Column Address to WE Delay Time 60 — 65 — ns 1
21 | toipx |tow | Data Hold Time 10 - 10 — ns 12
fwiDx
22 | tcizax |towe | Data Output Hold Time o] — 0 — ns
23 | toycz |tos | Data Setup Time [o] — 0 — ns 12
vwie
24 | toLiav [toea |OE Access Time — 15 — 20 ns
25 | tyrroL2 |toen |OE Command Hold Time 15 — 20 — ns
26 | tgrzaiz [torz | OE Puise Width for Output Disable 7 - 7 - ns
When CAS High
27 | taLicHt |tocs | OE Setup Time to CAS High 7 — 7 - ns
28 | tauimnt |tors | OE Setup Time to RAS High 7 — 7 — ns
29 | tewzav |toep | OE to Data Delay Time 15 - 20 — ns
30 | taeax |torz {OE to Output in low-Z 0 —_ 0 —_ ns
31 | tohzaz [torr | Output Buffer Turn-off Delay Time 0 15 o] 15 ns 10
32 | towzax [toez |Output Buffer Turn-off Delay Time 0 15 o] 15 ns
Referenced to OE
33 | taaz |torm |Output Buffer Turn-off Delay Time 0 15 0 15 ns 16
Referenced to RAS
34 | twiooz |twez |Output Buffer Turn-off Delay Time 0 15 0 15 ns
Referenced to WE
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

NO, [—SYMBOL PARAMETER 20 i uNIT NOTE
JEDEC| STD. | MiN. MAX. MIN. MAX.

35 | toiymui| tasn | RAS Hold Time 15 — 20 — ns

36 | tosrusl thow | RAS Hold Time Referenced to OE 10 - 10 — ns

37 | torprm| tamce | RAS Hold Time 35 — 40 — ns
Referenced CAS Precharge

38 | tpmo| the | RAS Precharge Time 30 — 40 — ns

39 | tmns! taps | RAS Precharge Time (Self Refresh Mode) 110 — 130 —

40 | taiimmi| thas | RAS Pulse Width 60 100K 70 100K ns

41 | taipm| trags | RAS Pulse Width (Self Refresh Mode) 300 - 300 — us

42 | to nus| taase [RAS Pulse Width (EDO (Hyper Page) Mode) 60 100K 70 100K ns

43| tasc| thep | RAS to CAS Delay Time 13 45 13 50 ns 6

44 | tauocro] tarc | RAS to TAS Precharge Time 0 — 0 — ns

45 | toav | thap |RAS to Column Address Delay Time 11 30 11 35 ns 7

46 | tgoox | taiz  |RAS To Output in Low-Z 0 - 0 — ns

47 | taiweel tawp |RAS to WE Delay Time 90 — 100 —_ ns 1

48 | torowrze| tron | Read Command Hold Time o - — ns 9

49 | tarpwz| trrw | Read Command Hold Time 0 - — ns 9
Referenced to RAS

50 | twhzor2| tacs |Read Command Setup Time 0 — 0 — ns

51 | trioria| the |Random Read or Write Cycle Time 110 —_ 130 -— ns

52 | torecrz| tiee | Read or Write Cycle Time 25 — 30 — ns 13,14
(EDO {Hyper Page) Mode)

53 | trioniz | tamww | Read-Modify-Write Cycle Time 165 - 185 - ns

54 | torociz | termw| Read-Modify-Write Cycle Time 85 — 95 — ns 13,14
(EDO (Hyper Page) Mode)

55| tage | tagr |Refresh Period UNN51V16165A | — [ __ 6e | — | 64 __| ms 15

! NN51V18165A — 16 — 16

56 | triax | tran |Row Address Hold Time 10 — 10 — ns

57 | tavaiz | tasr |Row Address Setup Time 0 — 0 - ns

58] tr tr Transition Time (Rise and Fall) 50 50 ns 45

59 | twLiwmi| twpz |WE Pulse Width for Disable —_ - ns
When CAS High

60 | toLiwhi| twen | Write Command Hold Time 10 - 15 — ns

61 | twiiwni| twp [ Write Command Pulse Width 10 — 15 — ns

62 | twiicLe| twes |Write Command Setup Time 0 - 0 — ns 1

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

64 | tw 11| tawe | Write Command to RAS Lead Time 15 — 20 — ns
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

Notes:

3

. Eight Initialization Cycles are required following a 200ps pause after Power Up.

These Initialization Cycles may consist of one of the following : RAS only refresh Cycles, Read Cycles.
Write Cycles, CAS before RAS refresh Cycles.

. AC measurements assuime t;=3ns. All AC parameters are measured with V; (min.)>Vgg and V| (max.)<
Ve and with a load equivalent to two TTL loads and 100pF.

. Viu(min.) and V, (max.) are reference levels for measuring timing of input signals. Also, transition times are
measured between V| and V.

. 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 tgep(max.) limit, then access time is controlled by
tcac:

. 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 controlled by
taa-

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

. Either tgcn or tary 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 tc
output voltage levels.

. twes: trwb: towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. if twcs2twes(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If taywp2trwp(min.), tcwp2tcwp(min.) and
tawp=tawp(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 tcpa.

. tagc2tep to achieve tpg(min.) and topa(max.) values.

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

. torr applies only when CAS is high.
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM
WORD READ CYCLE
RAS N / N\
s '_tcm(::)_. ra— {CRP(13) —p
cas _/ A Y
p—// i Cohmn Address X777/ 1T LTTT LT LT
(NOTE) tancin tpeen
we iy
‘__'0::3::“:). toFR(y
oE LIy Ui,
IIllc(,:)11“6 HghZ - : Valid Data-o: toma‘)_’i—
e : High or Low
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM
BYTE READ CYCLE
thcsn »!
- t le——— tRP(38)—
—_—
RAS \ N
terpita) le———tosHs)
le—— trco@s) - tRSH(3s) re— LCRP(13) —»
le——— tcas(10)———»
ocAs __/ ) /
(or LCAS) teaw
icas __/
{or UCAS) e \RADUS) YRAL(19)
tAs.n(srl tRAH(SE) tascin tCAH(15)
<—>I <—-|
Adaress </////% Rowadress 77777XC caun adaress X777
(NOTE) - tarctey . —

tresiso)

» LRRH(49)

Y

N

D)
oE LI LTI
5% 2
(or VO 9~ toacq
vo1e) ‘—fma) toEZ(32)
uo9- High-Z , (/X Vai Dataout —
(orlios ) -  High or Low
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

RAS

[ 8

tRas(a0)

r__ tRp@Es) —

t csH(s)

tRCcDWMa) o

tagH(ss)

le——— tcas(10) —»

ta

p— tcgp“g) —

tasrisn) | | tRarss)

Row Address

ja—— tRAD(45) T

A L /
coumn Address 7777777111111 T

towuies)

trwi(se)

T

twpet) ————

W

twesez) —»t

twectieo)

o LTI iz

tDs(23)

rg— ‘DH(21) il

o 1~
VO 16

i

Valid Data-in

S

:HighorLow
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

tRc(s1)

- AS(40 > trp(38) ——-
-_ A
RAS N / N
tcRp(13) - tosues)
[ ————tpcpugy—>*+— tRsHEs) [e«—— tcrp(13) —
L« tcas(ioy —»
ucas /| N / /
(or LCAS)
LCAS ____/
(or UCAS) - tar(16)
la—— tRAD(5) —m1e t RaL(19)
tasr(sn tRaH(SS) tascan | leanus)
7
Address 1L/ P Address 177777 Column Addvess T,
(NOTE) \
l CWL(B3)
B thwiies)

we LIl

twpel) —————»

/T,

twesez)

r— 'WCH(GO)—’

68 LI i i i

os I i i i i

{or VO 9~
rvo16)

tps(za)

l—

"_‘DH(21) —a]

=2
ove LI

Valid Data-in

(orO 1~
vos8)

:Higerow-
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

tRcist) >
tRAS( tRre) |
[ e
RAS N 7[: B
L———'csn()
terP13) le— tRCDM3) e thgias) re— [CRP(13) ]
le—— tcas(i0)
UCAS \ /
LCAS N\ X / /
l«——— tar(i6)
le——— tRAD(5) —» tRaL(19) »
tasAy trAH(56) tascon | teamps)
> r—| -
TS Y,
Address

(NOTE)

wE i

ol

re— towiies)

a— tRWLEH —— ol

le— twpen —

U

toED(29)

toEH(25)

oF LIy

tos(zs)

L‘W////////////l///////////////////

tor(21)

G/ vaidoaain 7777777771111

-. High of Low

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

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

- tacisny

- tRAsSU)—————— o tRpgey____ ]
RAS N J K
e tosh)
teapia) »| e tRCDWI) »ia tRsH(38) > te—— tCRP(13)— |
la—— tcas(10)——m]
wcAs __/ NN [ 7
(or LCAS)
LCAS /
(or UCAS) le— tar(ie)
le—— tRAD(sS) - taai1e)
tAsA(s7) lnm(:) :_As:(lﬂ) :CAH(15)=
Address /)% Pow haess comn Adaress X777/ 111111 T T LT
(NoTe) re— towices)
A 1 1 —

le— tWPE1) —

WE i Y

ol

toeD(en) toEH(25)

it D
oF Ly Ny,

o LI iz,

(or VO 9~

/0 16)
WS L—2= vaid Daiin /T
(orvl%15) W/ High orLow
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

__ S* RAS(40) E RP(38)
cas _/ A / 7
s T i WX o U
R T
- 7////////////|/////////////M ; |
ot —X s S o= KT
terzira) m : High or Low
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

Hs S RAS(40) ’_ : P(38)
UCAS _/ AN /
(orLCAS)
LCAS _/
(or UCAS ) e taras)
wsares 7 ELE K/ Coumsims MWMWMMM
N S
toLz(o) = 'OED(':EZ(SZ) e
S

s ///////////////////////////////// T

(or IIO 9 t
Vo 16) ' RACtH)
-ty toses) | | toHen
teaci) | - >
'11%91'.6 High-Z 7@; Data-ou!)d( Data-in xazazzzzzzzzzzzzzzzzz
(orVO 1~ .
vos) tezaz /7)) vigh or Low




NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE WORD READ CYCLE

trasPu2) tAps)
ra— tRHCP(37— ]
RAS ’5 i N
tcapr(13) < oo o fweeea) < tRsHs)-> teapi3)
N ‘—tmwa)_._tmsuo) tris) teas(io) "cm)_ tcas(i0)
ToAS / N R
LCAS
tcaLs) —» teAL(18) - tcaL(is) -
le—— tRAD(45) —»] tRaL(19) —
tasrsn tcan(1s) tascin) teanas)
-] tRAH(SE) o > tascon tcamis)
h_,l tascin
Address mr Row Column m Column Column 'y
(NOTE) - tarae } .
tacs(so) {RRH9)
tROH(38) »> [ tF\CN(‘B)
we Ly U
le4— tocsen—e
le——— tRac »
» tAA(:;)l torra)
- teacqn
o LI //////////ﬁ!ir A
toEA(4) le—- tcPAz) —»  le— tcPa) | —» e t0EZ(32)»
tmz(ao)!- - > taaa) tan@)
tALz(e) - le—s{ teaces) toac  'OFREY
vo 1~ High-Z J@;‘ out Out j{@] out
VO 16 3 N 4
tewzz) ;EHLC(;;) torc22)
:High or Low
NPNX 506



NN51V16165A / NN51V18165A series

CMOS

1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE BYTE READ CYCLE

RAS

UCAS
(or LCAS)

LCAS
(or UCAS )

Address
(NOTE)

VO 1~
vos

(or /O 9~
V0 16)

/O 9~

Vo 16

(or/O 1~
vos)

- trasP@2) . thr(s)
-—hucp(m-———-—z N
re— tcshis) re— tHPC(52) — o (- RSH(35)-»]
!cnpaa] terrig)
- le—— tRCOM3—»
‘tCAS(w) ‘cP(s)_ tcas(io) tcp(s); tcaso)
_A N N N Y
He—t tcaLig) ra—| tCAL(18) ] M~ LCAL(18) —p
le—— taR(16) -
Le— tRAD(4s)—» I e RAL(15)
tash(sn | tcan(is) tasciry toawis)
| la—» LRAHEE) -oie - WAsC(17) e » LcAn(15)
tascin
7 '
7777 Row X777/ Coumn K/7/%C Coumn Column T,
tacs(so)
tRAH@9)
- tROH(36) »f | (e tAcHus)
/
1y R,
la—— tocsen—»
e——— tRacw)
> tiaa) LoFF@1)
, tcacy l
T Y
High-Z
toEA(2e) le—- tcPa) —»y  le— tcPa) le-{ tOEZ(32)»]
torzio) e - taae) taw) -
tRLZ46) la—a{ tcaC() tcac OFR(E3)
High-Z i
vl N X e W e
e e
toiziz toHe2) tonc(ez)

:HighorLow
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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)

" tRasP(a2) tRPEs)
t
His _JS r—— RHCP(:H)——DZ X
l&—— tosHs) ———————— re——— tHPC(52) — | (e~ LRSH(E5)-»]
terp(13) trcou tcapaia
ACoKa tcas(io -tcp(s) tcastio) | tero) teasiio)
UCAS
LCAS _/ \\ Z Z % / /
. le— tRAD(S) e tcaLis) -» ta— tCAL(18) > 1~ LeAL(18)
Asﬂ trw-t(ssy‘_-:l-+ tcam(1s) »lle » tCAH(15)
‘_.l t“sﬁ(m tascun | toanqs) | tascan
Address 2222228 Row Column Column Column 222222225/
(NOTE) e tar(1e) - la—1- tRAL(19) —» tRAH@S)
tRCs(50) ra— LORS(28)—wl e trcHus)
we Ly \u’/ N
ra— 1OCS(@27)- te lvllPZ(sg)
le———— tRACHH) i > ‘cPIA(Z) > e tcpa) o torFian
- taag) » le— tan —»] e+ tanm > torRaa)
o
TR i ol AN i
togARa torz(e)
toLz(o) la— toEAe—
le——— tRLZ(46) > | toLz(ao)
High-Z p! J‘ p
o 3@3 out out ot p—or
fe—» e
telziz) twez(a4) toez(32) toez(s2)
:HighorLow
NPNX se8



NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

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

- thaspP2) _‘W‘a‘)_
oS —_\S <—'mcp(s7)——z \_
; le—— teshs ——— e—— HPC(S2) — ) - LRSH(35)-
gl le—— tRCDU3)—m Wl
=tcxsuo) tcres) teasiio) | tor@ tcas(io)
ocas /| N / N/ N\ /
(orLCAS) He— tcaL(ie) o ta—|- tcAL(18) - 4 LCAL(18) —of
cas __/
(or UCAS) le— taR(ig) j
‘ le— tRAD(45)— ¢ . \ tRAL(19) —»]
Asﬂ la—w tRAH(58) '-—«- CAHID Jﬂ'.l Fiad U tasci17) wHe e teanis)
. ASC(17)
N/ 2 111 s U R U s
(NOTE) thcsiso o tAAK4Y)
e tomsce—» UhAcHus)
we I \;{
e 1OCS(27) twrziso)
tRaci) % - toPAR) 1 e tepa) o torr@an
- taaz) he— Langy — et taae) > les] loFREs)
T
oE LI, | ol AN e \ i
Vo 1~ High-Z
vos
{or UI?O91~6 ) toeage torz(26)
toLz@o) le— tOEACN)—»]
taLze) - > (Olz(ao;
% N N e O e —
(or II|2)1a" ) toizon twez(4) toez@z) toEz(32)
m : High or Low
NPNX



NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE EARLY WORD WRITE CYCLE

- ——;S <—tnﬂcP(97)—>_ \_

T :::::)_. tcaspa | term ‘_fm::m-:w:)l “_c:::m_:cnwm
U 7 T F\ R ]

tasps?) :;;?Am‘s)_':lsc(m tcan(1s) tascun | teanas) tascin) ':::: |

A= 07 e T

‘tggﬁm;s |= ulcw&% T towies) ol ulcwm) -
WE /////////////////%JT. WT W
oE LTI i

vt 7 e R ) I Y

:HimorLow

NPNDX 590



NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

EDO (HYPER PAGE) MODE EARLY BYTE WRITE CYCLE

xS ——AS- e—'mcmn—:F\—
T :::::2)_' tcaspo) | term) ﬂ_tc;:?m;:)l Tc::::% )_icwna)
7 R F N N }_
(or LCAS)
rcas _/
(or UCAS) . T;;:wms)_:lsc | | | | ttmma) >
A7) | | LR ascun| teanus) ascorn | teans) ASC(17) ﬂ;]s)
A(gg.',:)ss Row m} Cdum@u(‘?dum WUW////////////
Ecsmz) ‘wcmC:m - ‘w::sm twcH:;"wca :v:::z: : "
e W Ly | 7
oF LI i
Vo5 LI iz,
(or VO 9~
o 16)
VoS TR vaan KX vaain WX oawn K777
(orl/O 1~
Vos)

:Himorl.aw
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

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

tpy tRP(38)
ASH(42)
—_—
RAS N A\
X tosks) tpRMW(54) tRsH(35) —
CRP(13)
le— tACD(43)
t t t
tcas(10)—s CPh) e TCAS(10)—am ol le— tCAS(10)— CRP(13)
UCAS
LCAS / ]\ 4 N 4 N /
'RAD(5) , tRAL(19)
tasnisn)| tRAHGe) tAscm) tean15) tasc(i7) | tcan(s) tasciny | teanis)
Address WRO\N WColumn Colum Column 4222222
(NOTE) tewes tewaies) tewisa)
; t RWD(47) tawL(s4)
R|<:_S(50) le— towp(14)—»] le— teWD(14) le— tewD(14)
WE i N | N N
tawD(20) —»| le—bl le—1 tawD(20)—s] fu—] le—1- tawD(20)—o] twpe1)
twes1) tweiet) R
toeA24) toea(2e) loa(m)'
N -
_ SL . L
OE / / L/
trac(e) le— tCPA(2) —] e tCPAEZ) =]
taa@) 'lAA(S) tary
teaciy le—{ teac(n le—e! tcac(t) | le—sy tDHE21)
e tRLZ(46) — o t?Eio(zs)
toL2(30) |
Vo 1~ High-Z P
VO 16
teiziiz) tos(23) torzpiz) ps(23) terzoig tos(2s)
toH(21y toH2)
/7] vigh or Low
V7
NPNX 592



NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

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

tRe(38)
RASP(42)
—_— _
RAS N \_
tesHes) tp tRsHEs)—
tcrr(13)
le— tRCO(43)—» \ ; "
le—— tCAS(10) —» il tCAS(10) —e i) le— tCAS(10) o CRP(13)
ucas __/ N 4 N 4 N /]
(or LCAS)
icAs __/
(or UCAS) tRaDus) tRaL(19)
tasrin| trass) lascon toanas) tasciz) | teanis) tascn) | tcanns)
” [ 1] _ | 1
Address WROW @ Column olum Column
(NOTE)
tel towi(es) tewies) —rte tow(e3)
t rwD(47)—= trwise)
tRcs(s0 t t t
| le— towD(14)— le— tCWD(14)—o le— tCWD(14) 04
wE iy N S‘;j{ Sj/
tawp(20)—e] le—bl la—1- tAwD(20)—o] | le—{— tawD(20) — twres1)
twes) twes1) \ |
t t RO
toeaee OEA@24) | . toeage
—_— -
o8 1 U ¥
/O 1~ High-Z
Vo8
{or VO 9~
/0 16)
tRac() le— tCPAZ) le— tcpa) -
taag) ‘IM(:» L)
tecaciy le—af tcac() ‘ le—o] teacq) | le—sy tomey
le—— tRLZ(46) —— toepe toep(2e) le—e toED(29)
(30) - touz(ao) !
10L2(30) |« ol toEZ(32) ety toezaz)
YO 9~ High-Z 7 K
1o 16 B In 2 [ In p——
(or "|%1§ out _| . Out*L
) toizpz) tozi1z) 'ns<zli)_. taizz) toses)
1DHE21) touz) m - High or Low
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM
RAS ONLY REFRESH CYCLE
- tRos)
- tRAS40) re—— tRP(as) ——>]
—_—
teap(ia) tRPCi44)

UCAS

LCAS __f U
tasrisn | | Ranss)

] —

Q:g%“ Wl I Y
:HighorLow

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

CAS BEFORE RAS REFRESH CYCLE

tacisy »

re— tRp(38)—» tRASHO)—————————————————— ; tRP(38)—

tRPC(44)

RAS

tepngey tenren

UCAS tesrit1)

torFEy
VO 1~ le'z
VO 16 ;jﬁ

:Hig:orLow

Note 3: ﬁ, Address = Don't care.
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NN51V16165A / NN51V18165A series

CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

tReis

1) !

thes) —

RAS N ‘ ] —Z i N\

— tcnrlm— - 1RODUY) —_pre tRsH(s)-» teHR(M > [e— TCRP(12) —

rons 0\ )

e <t;m:r 0 tfq < tcanas)
Addrons T I Y N Y
RCS(50) t’R‘Eﬁﬂ)
we L Uiy,
oE LIy Y, W// T,
b e igh2 Vald Data-out —
teizoa m  High or Low
NPNDX



NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

tRC(s1) - tResy)
tRas(40) le tRP(38)-» trasuo) L tRP(3g)-»
RAS N i \
[ tapie————»
tcrpPaa) le_ tRcoua) tRSHES) o] tevRm TR —s
ucas _/ ) ]Z
(orLCAS)
icas _/
(or UCAS) e o o]
1asrs7) | | tRamise)  tascan .
le—» > - CAH(15)
N— S Y S i,
(NOTE)
tRes(so) tARH(9)

.
UL i,

WE

I

o LTI s

r {ROH(36—>

re— toEA(24)

toLzo)

A

/O 1~

High-Z

Vo8

(or VO 9~
Vo 16)

/O 9~

High-Z

/0 16
(orVO 1~
70 8)

terziz)

la— tcac() -]
]

tAA(3) —p]
t

tRaC() |

torReaa)

- tore(an)

la—tOEZ(32) ]

Valid Data-out

o

:HigmrLow

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

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

RAS

tRis) > treesy >

N

tRAS(40) »> ﬁ trP(38)-» tRAS0) tRP(38)-»
AR(16)
e tRsH(35) )

) teHrm r——tCHP(la)—b
AN ]f

tRaL(19) —»

teaH(s)

o X771/ 11T T

e— twcreo)

twriet)

YA,

LT i iz,

A

tos(zs)

l—— tpHar)——

Vaid Datain KL i

:HigmrLow
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NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

tRc(s1y thesy — o

- tRAS(O) tRP@s)- tRAS(40) tRPEe)>
N _—
RAS N ¥ N
[——————— taRie)——»
t
CRP(13) | | thcows) - tRSH35) - teHRm }[:_tcmua)—u
UCAS _/ \ \
(or LCAS)
LCAS _/
(or UCAS) le— VRAD(4S)—» tRAL(19) -
tasns7) | | tRanse)  tascan
let— tcan(1s)

adaress /8

(NOTE)

WE

Row

W,

le— tweH(eo)
twpet) :i
Z

I

Wo's LTI i i i il

(or /O 9~

/O 16)
l—— U ppy21)———
o'rs LIIIITTIIA Vaiid Datarin X
{orl/O 1~ !
vos) m < High or Low
NPNX 508



NN51V16165A / NN51V18165A series
CMOS 1M x 16 Dynamic RAM

SELF REFRESH MODE

trp(3s

la——————— thassy) ——————» I'w_.
s /| / N

1RG4 B tespan)

teHsie) tcrp(13)

L ) / \_

ternie)

o | tasren

(NOTE) . L LOFF(31)

Vo1~ —T X% High-z

/O 16 A

Note 4: WE, OE = Don't care. V/////): High o Low

B8 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 300us.

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.

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

60
70

RR

BLANK:

16165 :

60
70

RR

BLANK:

18165 :

60ns
70ns

Plastic SOJ
Plastic TSOP TYPE Il (Normat Bend)
Plastic TSOP TYPE |l (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 li (Reverse Bend)

Standard Version

Long Refresh Version
128ms Refresh

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

3.3V Version

NPNDX



