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NN51V16160A / NN51V18160A series

Fast Page Mode N PN)X(

CMOS 1M < 16bit Dynamic RAM

DESCRIPTION Preliminary Specification

The NN51V16160A/18160A series is a high performance CMOS Dynamic Random Access Memory orga-
nized as 1,048,576 words by 16 bits. The NN51V16160A/18160A 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 NN51V16160A/18160A series features a high speed 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. -

The outputs are tri-stated by CAS which, in essence, acts as an output enable independent of RAS with
very fast CAS to output access time.

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 AO to A11 during a 64 ms pe-
riod for NN51V16160A series and the 1024 address combinations of A0 to A9 during a 16 ms period for
NN51V18160A series.

Multiplexed address inputs permit the NN51V16160A/18160A 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.

FEATURES W Fast Page Mode Operation
W Separate CAS (UCAS, LCAS) for Byte

W 1,048,576 X 16 bit Organization Selection
M Single 3.3V £10% Power Supply B Byte Read/Write Mode Operation
M Performance Ranges ~ W Low Power Operation

Low Standby Current (CMOS level input)

Parameter -60 | -70 -Standard 1mA

Max. RAS -L version 150uA
AccessTime  (two)| ®07% | 707 W 4096 Refresh Cycles (NN51V16160A)
Max. CAS -Standard 64ms
AocessTime  (icac)| " | 207 -L version 128ms
rx:; scéo‘::;:'ln: Addr(etij) aons | 35ns _1 é)s; cI:%aerfclj'esh C¥glr¢;§ (NN51V18160A)
Min. Read/Write - i
CydloTime (o) | T10n | OO0 m S[—e};elgse?rgsh Mo1d2e8ms

(L version)

M All inputs/Outputs and Clocks
fully TTL and CMOS compatible
B Refresh Modes
RASonly
CAS before RAS
Hidden Refresh
W High Reliability Package
Plastic 42pin SOJ (P425J-2B0)
Plastic 50pin TSOP TYPE Il (P50TP-3B6)

— B 9005650 0000717 404 BN
NIPPON STEEL SEMICONDUGTOR CORPORATION

507 Rev.1.0 DEC.1995
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

PIN CONFIGURATION
Vee O] 1 O 50
vo1 2 49
102 0 3 48
o3 0 4 47
104 O} 5 46
Vee 0§ 6 45
vos M 7 44
v06 aj 8 43
o7 9 42
/08 Oj 10 4
NC 1 40
NC @ 15 36
NC 04 16 35
WE 17 34
RAS 0] 18 33
{NOTE 1} A11/NC [ 19 32
(NOTE 2) A10/ NC [ 20 31
A0 0 21 30
A1 O 22 29
A2 [ 23 28
A3 0] 24 27
Vee @M 25 26

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

P50TP-3B6

Vco
vod|2 O i
vo.|3 40
vosi4 39
1osg|s 38
vecl|e 37
vosf|7 36
110g| 8 35
vo,0|s 34
vogd| 10 33
NCO|11 32
NCQ|12 31
wWEf|13 30
RAS{|14 29
(NOTE 1) A11/NCO| 15 28
(NOTE 2) Ap/NC[ 16 27
AoQj17 26
A Q|18 25
Az dl19 24
Asl|z0 23
Vec |2t 22

42-pin SOJ (400mil)
P42SJ-2B0

NPNX

Vss Vss
ro1e 016
1015 015
Vo144 o4
o3 /013
Vss Vss
vo12 171012
YO11 17011
11010 17010
vos o9
NC NC
NC _NC
LCAS LCAS
UCAS UCAS
OE OE
A9 A9
A8 AB
A7 A7
A6 AB
AS AS
A4 A4
Vss Vss
Vss

1046

11045

1014

WYO13

Vss

1/012

17014

1010

1/Og

NC

LCAS

UCAS

OE

Ag

Ag

Az

Ag

Ag

Aq

Vss

B 9005650 0000718 340 WM

508

O1 nvee
2 m 1ot
3 Vo2
4 [ yo3
5 [ Vo4
6 Vee
7 D vOs
8 V06
9 [ vo7
10fn vos
1[0 NC
15[0 NC
160 NC
17|0 WE
180 RAS

190 NC/A11(NOTE 1)
200 NC/A10(NOTE 2)
21{0 A0

221D A1

23{0 A2

240 A3

250 Vee

50/44-pin TSOP TYPE (1l)
Reverse Bend (400mil)

PS50TP-3B6-R

NN51V16160A | NN51V18160A

NOTE 1 A1l NC
NOTE 2 Al10 NC
PIN NAMES
AO~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
1/01~1/016 | Data-in / Data-out
WE Write Enable
Vee +3.3V Supply
Vss Ground
NC No Connection
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O
% o !
RAG RAS Clock ™ we
RAS Ot Genera?gr — . WE Clock |
_ ¥ ¥
LCAS O—————»f CAS Clock OE Clock
ucAs O I -
Cotmar Lower Vo 1
L -t & ]
N e s vos
Column Decoders
Column |/
ress
(NOTE) Sense Amplifiers
& 1O Logic ___]—1
NGTS Bufters [~ ﬁ vy Vo9
§ ) e (0
‘ 8 Memory Buffers ¥O 16
Y S aw
Row z (16,777,216)
Address @<
(NOTE) - O Vce
+—0 Vss
Substrate
Bias
Generator
NOTE
Address / Row Address | Column Address
NN51V16160A AD - A1l A0-A7
NN51V18160A AD - A9 AD- A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if
Voltage on Any Pin Relative to Vgs | VinVout | —0.5104.6 v absolute maximum ratings are exceed-
Volta Voo Relathvo o V. v 051046 v ed. Functional operation should be re-
‘oltage on Vcc Relative to Vgg cc o104 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
- - o rating conditions for extended periods
Ambient Operating Temperature Ta Oto+70 C . T
pe. 9 omp® 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 3.6 \'4
Vss Supply Voltage o] (4] (] v
Viu Input High Volitage, All inputs 2.0 — Vee + 03 \"
Vo Input Low Voltage, All Inputs -0.3 -_ 08 v
Note: Alf voltage values in this data sheet are with respect to Vgg unless otherwise specified.
ER 9005650 0000719 287 W V7
500 NPNX

—
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

TRUTH TABLE
INPUTS 1o

— R — — OPERATION NOTES

RAS LCAS | UCAS WE OE 1101 ~1/08 | /O8~1/O 16|
H H H H H High-Z High-Z | Standby 1,3
L H H H H High-Z High-Z Refresh 1,3
L L H _ H L Dout High-Z Lower byte read 1,3
L H L H L High-Z Dout Upper byte read 1,3
L L L H L Dout Dout Word read 13
L L 'H L H Din Don‘tcare| Lower byte write 1,23
L . H L L H Don't care Din Upper byte write 1,23
L L L L H Din Din Word write 1,23
L L L H H High-Z High-Z 13

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

H—L H L — — High-Z High-Z (S,relf refresh

H—L L L — — High-Z High-Z

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

e B 9005L50 0000720 TT9 WA
NPNDX 510
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

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

(NNS1V16160A)
lSVMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
oo Operating Current -60 100 mMA | tgc = tyc (min.) 1,2
-70 920 mA | RAS, CAS, Address cycling
lccz | Standby Current 1.0 mA | RAS=CAS2(Vc-02V)
20 | mA | RAS=CAS2V,
Standby Current 150 HA RAS =CAS > (Vec-0.2V)
(L version) All other inputs are stable at (Ve - 0.2V)
or (Vgg +02V)
lccs Refresh Current 60 100 MA | tgc =tpc (min)
(RAS only refresh) 70 90 mA | RAS cycling, CAS =V, 1
lcca Fast Mode Current -60 80 mA | tpe = tpe (Min.) 1,2
-70 70 mA RAS = V“_
CAS, Address cycling
lces Refresh Current -60 100 MA | tpc =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 taas < 200ns, WE 2 (Vg -0.2V)
RAS refresh) All other inputs are stable at (Ve - 02V)
or{Vgs +0.2V)
lec7 Self Refresh Mode Current 300 HA RAS =CAS < (Vgg +0.2V)
{L version) Ali other input high levels are ( Vg - 02V)
) or input low levels are (Vgg + 0.2V)
Ih4) Input Leakage Current -10 10 WA | OV <V, <3.6V, Others = OV
{Any input pin)
Iyl | Output Leakage Current -10 10 uA | RAS 2 Vyy(min.), CAS 2 Vy(min.)
{For high impedance state) 0V € Vour <3.6V
Von Output High Voltage 24 i lon=-2.0mA
VoL Output Low Voltage 04 Vv lor =20 mA
Notes: 1. Icc1 . Iccs , lecs and Iges depend on cycle rate.
2. Iggq and Igg4 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
Cint Address(A0 ~ A11) — 5 pF
Ceo RAS, LCAS, UCAS, WE, OE — 5 pF
Cout 1101 ~ /016 — 7 pF
BN 9005550 0000721 935 WA V7
511 NPNX
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NN51V16160A / NN51V18160A series

CMOS 1M x 16bit Dynamic RAM

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

(NN51V18160A)
SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loct Operating Current -60 160 mA | tgg = trg (Min.) 1,2
-70 140 mA | RAS, CAS, Address cycling
lccz | Standby Current 10 | mA | RAS=CAS2(Vc-02V)
20 mA % = C_AS 2V
Standby Current 150 | pA | RAS=CAS2(Vec-0.2V)
(L version) All other inputs are stable at ( Vog - 0.2V)
or{Vgg+02V)
lccs Refresh Current -60 160 mA | tgc = tpg (Min.)
(RAS only refresh) -70 140 mA | RAS cycling, CAS =V 1
lcca Fast Page Mode Current -60 130 mA | tpg = tpg (min.) 1,2
-70 120 mA RAS =V
CAS, Address cycling
locs Refresh Current -60 160 mA | tac =1tpc (Min.)
(CAS before RAS refresh) -70 140 mA | RAS, CAS cycling 1
lcce Refresh Current 500 HA 1024 cycles / 128ms
(L version : CAS before tras < 200ns, WE = ( Vg -0.2V)
RAS refresh) All other inputs are stable at ( Vg - 0.2V)
or (Vgg+02V)
lecy Self Refresh Mode Current 300 pA | RAS =CAS <(Vgg+0.2V)
(L version) All other input high levels are ( V¢ - 0.2V
or input low levels are ( Vgg + 0.2V)
14l input Leakage Current -10 10 pA OV < Vi < 3.6V, Others = OV
{Any input pin)
ol Output Leakage Current -10 10 pA | RAS = Viy(min.), CAS 2 V;y(min.)
(For high impedance state) OV < Vour £ 3.6V
Vou | Output High Voltage 24 v lon = —2.0 mA
Voo Output Low Voltage 04 v lo,=20mA

Notes: 1. lcci, lecs, locs and Igcs depend on cycle rate.
2. lccy and Igc, depend on output loading. Specified values are obtained with the outputs open.

CAPACITANCE (0°C < Ta £ 70°C, Ve = 3.3V +10%, f = 1MH2)

SYMBOL PARAMETER MIN. MAX. UNIT
Ci Address(A0 ~ A9) — 5 pF
Ciz RAS, LCAS, UCAS, WE, OE — 5 pF
Cour 1101 ~ VO16 — 7 pF
Vi BB 9005650 0000722 671 WA
NPNX 512
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, V¢ = 3.3 V 2 10%, Vg = 0 V) (NOTES 3,4,5)

SYMBOL 60 70
NO.1 Jepec|sTo PARAMETER MIN. | MAX. | MIN. | max. | UNIT | NOTE
1 | toriav |tcac |Access Time from CAS — 15 — - 20 ns 6,13
2 |touoay |tcpa |Access Time from CAS Precharge — 35 —_ 40 ns 13,14
3 |{tavav [taa |Access Time from Column Address -_ 30 — 35 ns 713
4 | tgqv |taac |Access Time from RAS — 60 - 70 ns 6,7

5 | tauscms |tesu |CAS Hold Time 60 — 70 — ns

6 | tauicwn [town |CAS Hold Time (GAS before RAS Reiresh) 10 — 10 = ns

7 | tacx |tows |CAS Precharge Time (Seif Refresh Mode) 50 — -50 — ns

8 | toneciz [tcpn |CAS Precharge Time (CAS before RAS Refresh) 10 — 10 — ns

9 | torocre [tor |CAS Precharge Time (Fast Page Mode) 5 — 5 — ns 14

10 | toLicht |tcas |CAS Pulse Width 15 100K 20 100K ns

11 | toisnie |tesn |CAS Setup Time (CAS before RAS Refresh) 5 — 5 — ns

12 | toriax |tz |CAS to Output in Low-Z 0 - 0 — ns 8

13 | temonre |tere | CAS to RAS Precharge Time 5 - 5 — ns

14 | toLiwrz Itewp | CAS to WE Delay Time 45 — 50 — ns T

15 | top1ax tcan |Column Address Hold Time 16 — 15 — ns

16 | tgiax |tan | Column Address Hold Time 40 - 40 — ns
Referenced to RAS

17 | tavore |tasc |Column Address Setup Time 0 -—_ 0 — ns 14

18 | tayris |traL | Column Address to RAS Lead Time 30 — 35 — ns

19 | taywrz |tawp | Column Address to WE Delay Time 60 — 65 — ns 1"

20 | toLipx |tpn  |Data Hold Time 10 _ 15 — ns 12

twLiDx
21 | toyo2 [tos |Data Setup Time 0 _— 0 — ns 12
tovwiz

22 {1 toiav [toea |OE Access Time —_ 15 — 20 ns

23 | twiorz [toen | OE Command Hold Time 15 - 20 — ns

24 | tenzav |toep | OE to Data Delay Time 15 — 20 — ns

25 | tonzaz [tore | Output Buffer Turn-off Delay Time 0 18 0 20 ns 10

26 | toneax {togz | Output Buffer Turn-off Delay Time 0 15 0 20 ns
Referenced to OE

27 | touapt {trsn | RAS Hold Time 15 — 20 — ns

28 | to1pu1 |thon | RAS Hold Time Referenced to OE 10 — 10 - ns

29 | tauoriz Itae | RAS Precharge Time 30 — 40 — ns

30 | tauomie [taps | RAS Precharge Time (Self Refresh Mode) 110 — 130 — ns

31 | tauipns [taas | RAS Pulse Width 60 100K 70 100K ns

32 | tay1rut |trase |RAS Pulse Width (Fast Page Mode) 60 100K 70 100K ns

33 | taipmr |trass | RAS Pulse Width (Self Refresh Mode) 300 — 300 — us

34 | taiicL |taco | RAS to CAS Delay Time 13 45 13 50 ns 6

35 | tprocie [trre | RAS to CAS Precharge Time 0 — 0 — ns

36 | taiav |trap | RAS to Column Address Delay Time 1 30 11 35 ns 7

37 | tauiwiz |tawp | RAS to WE Delay Time 90 —_— 100 - ns 11

38 | toyowiz |tren | Read Command Hold Time 0 . 0 — ns 9

39 | thuowiz|trru | Read Command Hold Time 0 — 0 — ns 9
Referenced to RAS

M 9005650 0000723 708 WB WV
513 NPNX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

SYMBOL -60 . -70
NO-Iyepec[sTD PARAMETER MIN. | MAX. | WMIN. | max | UNIT | NOTE
40 | oLz |tres | Read Command Setup Time V] — 0 —_ ns
41 | taono ltae | Random Read or Write Cycle Time 110 — 130 — ns
42 | toroa12 [tpe | Read or Write Cycle Time (Fast Page Mode) 40 — 45 — ns 13,14
43 | taiorle [trmw | Read-Modify-Write Cycle Time 165 — 185 — ns
44 | to1o012 |termw| Read-Modify-Write Cycle Time 95 - 100 - ns 13,14
(Fast Page Mode)
45 | tger  [tagr  [Refresh Period ! L NNSTVI6160A | — | _ ¢ 64 | __— ] _¢ 64 __| ms 15
| NN51V18160A —_ 16 — 16
46 | taiax_|taan | Row Address Hold Time 10 - 10 - ns
47 | tavai2 itasn |Row Address Setup Time ‘ 0 — -0 — ns
48 |ty r Transition Time (Rise and Fall) 2 50 2 50 ns 4,5
49 | to 1w |twen | Write Command Hold Time 10 _— 15 - ns
50 | twswis|twe | Write Command Pulse Width 10 — 15 — ns
51 | twiicro |twes | Write Command Setup Time 0 — 0 - ns 1
52 | twn schs |towr | Write Command to CAS Lead Time 15 — 20 — ns
53 | twirae [taw | Write Command to RAS Lead Time 15 — 20 — ns
Notes:
3. Eight Initialization Cycles are required following a 200us pause after Power Up. These Initialization Cycles

cCo®

may consist of any combination of the following : RAS only refresh Cycles, Read Cycles, Write Cycles,
CAS before RAS refresh Cycles.”

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

Vin(max.)<Vec 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 Vi and V..

. Operation within the tRCD(max) limit ensures that tgac(max.) can be met. tgep(max.) is specified as a ref-

erence point only. If tzcp is greater than the specified tggp(max.) hmlt then access time is controlled by

tfcac

. 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 trgy must be satisfied for a read cycle.
. torr(max.) defines the time at which the output achieves an open circuit condition and is not referenced to

output voltage levels.

11. twes. trwo towp and tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tycg2twcs(min.) , the cycle is an early write cycle and data-out pins will re-
main open circuit (high impedance) throughout the entire cycle. If tgwp>trwp(min.), towp2tcwp(min.) and
tawp2tawp(min.), the cycle is a read-modify-write cycle and the data-out will contain data read from the se-
lected cell. If neither of the above conditions is satisfied, the condition of the data-out (at access time) is in-
determinate. -

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

13. Access time is determined by the longer of taa, tcac, OF topa.

14. tagc2tcp to achieve tpe(min.) and topa(max.) values.

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

W, M 9005650 0OOO724 b4y A
NPN)A( 514
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

WORD READ CYCLE

RAS

UCAS
LCAS

acaress L%

(NOTE)

WE

OE

/o 1~
o 16

NOTE

—_—_—

torP(13)

tacu

tras(3)

le—— tRP@RE}— 4

/

tesHes)

tRcmm——»c:

tRsH(z7)

teas(o)——»

ra—— tCRP(13) —!

\—

— RO [/
Row Ad:iress_‘ Column Address A'W/////// /////////////////// ////

le——— tAR(16)

tRcswo)

-—

tRCH(z8)-»

tRAH(39)—»|

g

tt——— tROH(28)— ]

LTI iz,

toea22)

N

T

le— tcacH) ——

tan

High-Z

tRaCH) —

torF(es)

[e— toEz(ee)—

Address A0 -A11: NN5TV16160A

A0 - A9:

NN51V18160A

e torzz

515

Valid Data-out

: High or Low

ER 9005650 0000725 580 A

NPNXX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

BYTE READ CYCLE
RAS X | 7 A
ucas __/| N /]
(or LCAS)
tcas _/
(or UCAS) le tRAD(@S) traL(18)
(AN ‘g!: g)ss // ﬁ Row Address W Column Address IEW///////// / / ///////////////W
we iy L
. Y, T
1O 1~ High-Z
vos
( or VO 9~ e tcAC(l) — |
Vo 16 tany ——] LoFF(25)
vo 9~ High Z Valid Data-out _p——
(or %15 ) - tcu(]z’_@g m F: High or Low
NPN)X( Bl 9005650 augé]?ah 417 W
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

trc@1) >

- tras(a) tRPEY) ——»|
RAS S ) W

t csH(s)

- | [~ tpcpEa) tasHEn fe—— topppiz) —

te——— tGAS(10) —

UCAS

tcas __/ L R,

- tar(is) >

l&——— tRAD(36) > t RAL(18)
taspan | | tRaHws) tasc17) teans)
r—>] d -

Address //////R. Pow hdiess m cotumn Adcress K(77/77/17//)1 /11111

(NOTE) '

towis2)
tRwL(s3) >

tWP(50) —_—

WE iy LI

twoset) e [e——— tweriag ———™

oE LI i i iy i ey vy v

tos(z1)
je—  l——tppo) —

i
e 71T, vaiseeee K777 1T
' m : High or Low

B 9005650 0000727 353 M v
517 NPNOX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

RAS S‘ 4 A\
[ N L

(orLCAS)
icas _/

(or UCAS) A 'AH(:GJ o
&‘g!rrg)ssm Row Address m Column Address JW/ ///// / ////////////////////////A
WE LIy I

Vo 1~
vos

(or VO 9~
70 16)

VO 9~
¥O 16

(or/O 1~
vos)

A

A

tosezn)

——1—4— ‘_'DH(ZO) -]

Tk veisvssn G777/ i

NPNX

: High or Low

Bl 9005L50 0000728 297 WM

518
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

- tRc(1)
t

- tras(1) RP28)______,
_— —
RAS N Z[ :\

lt———— tcsH(s)

toRs __/ L _—
tashun ‘tnm(:e) :_AS:(lm toars) ' _
Adaress Z///R Row Address [ comn adaress 7777777111111 T

e— tewi(s2)
le— tAWLE)— |

la— WP(50) —r—y

WE LI LTI

"l

toED(24) toeH(es)

i R
oF LIy N

vo1- 7777 HghZ <R _vaavaain K777
: High or Low
B 9005650 DDDD;;—“:' ek L NPNX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

tRci) >
- tRas@1) > L M—
RAS N 7E N
teshs)
terp(13) - trco(ae) tRsHE7) «—— tcAp(13) — o]
le—— tcas(10)—
ucas /| N / /
(orLCAS)
was _/
{or UCAS) le—— taR(16)
d—'RAj_l ) tRAL("\’;
tasruz) | | tRaHEe) 'l:sglm tean(s)
Address mm coumn Adaress X777/ LT
(NOTE) oo ‘
ja— TAWL(S3) ——— ]

le— twP(50) ———

wE LIz

T

ral

toen(es) toeH(23)

=
/s W

X S,

(or VO 9~

V0 16)

tlgsﬁz toH(20)
High-Z ———
VO 9~ Valid Dat
/09~ m alid Data-in z 2222222227 2222222227 ;ZZZ;;;;;A
(or v"% 18~) /////]: High or Low
30 948

NPNX BB 9005650 002207
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

s _/‘ ih - e «_“::;’::f:i__./
WE Y
w I P nn —
o — *if;‘ZI.,t iDM *: mm

: High or Low

B 9005650 0000731 aay mH

521

NPNX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

trmw(aa)
tRAS(31) tRP(29) >
DR —
RAS \ J N\
tcﬁP(‘G) tcSH(l‘) tcapua)
tRCD(34) > tasHEn -
le——————— tcas(10)———
ucas ___/ NN ‘ / 7
(or LCAS)
LCAS _/
{or UCAS) e taRce) .
e— tRAD(36)— tasciin
tAsR(47) *—’I tranue [* - LCAH(15)-3]
Address ////// A Fow Address I@Z Column Address ‘%ZQZZZZZQZ 2’2/ 22222222222222 22 2;
{(NOTE) oo+ t
le——— townpg)—— CWLE2)
tRW(E?) > trwise)
WE N LI
toeae2) toen(es) tweiso)
toEz(es)

R . S

Y S A

(or VO 9~ teac)
/0 16) e L
fa— laag) t t
- tracw) DS(‘Z'm iy
1O 9~ High-Z @ '
%% Data-out Data-in
or VO 1~ '
( 05) tozgz) m : High or Low

- B 9005L50 0000732 710 W
NPNX 522
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

RAS

UCAS
LCAS

Address
(NOTE)

Vo 1~
Vo 16

. trasPaz tap(z9)
ey
N / N_
tenpirg | [+ toshe [ tecyz) — [ tAsHEn ™| tcrppa
[+ treoE)—> ter) tcaspo)  tepe) tcas(io)
- tCAS(10)-9] » |- >
_/ N 7 7 NV
le—— taR(16)
+— tRaD(e) tRAL(18)—»
tasR@7) j_ tcanps) 4 _ tcan(is)
[+ Tn:‘ﬁ(w) tAsc(;) - [ tc;\tms)
/////m Row Column Column Columnw / ////// '/
- tAEMa) ->1 -IT- taa) L— tRRH(9)
;Rcsuo) tHCﬂSB) tReswo) tncu(si) N treso) tacH(as)
T 7
— tcpag —> [* 'c""("’)m_(z;
toeacs) toeaze) D .
toea(z)
Y, 2 T SRy,
taags) _.L‘. torFr(zs) L » LOFF(25) ..L.‘_ toFFes)
Lol ]
@ toez(ee) toEz(2e) toez(z6)
> < e —
t_:um) Data-out terzoz) Datla-out toizozy  Dala-out

- High or Low

B H005L50 0000733 L57 W

523

NPNXX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

t
- tRASP(32) - HP(ZQ).
—_—
RAS \_
terpqig | [+ tosHe) [ tpcz — [+ tAsHEn™] | tereaa
- tRoDES) tepey | toaspo)  tope tcasoo) v
e tCAS(10) - > -
ucas ___/| N N A N
(or LCAS)
LCAS —
{or UCAS) la—— taR(16) ,|
[— tRaps) tRAL(18)
tASR(a7) " tcan(is) tasctn tcam(is) tascn
tran@e)  tascun tcan(s)

Address ZZZZZ?:

Column

-
Column

Column w

L

(NOTE) L tAIA(a) ’I .._!; tanm tRAH(ag)
 troswo) trcH(za) 'HCS(LO) trores | tRosuo) tRcH(ss)
N ~ |
wE Ly /|
—topagy —> [ 'sz)tnomza)
toea(2) toeae2) !
toea(2)
R, Y A Y
'{/% 1- High-Z
8
( or VO 9~ tane | » | tie loFFEs torr(es) torres)
VO 16) tcaco) toaon ‘tCACU) >
e trac toe:(;:) :H(zs: oE2(26)
0% D> >
(or |I|?° 18-) teznz  Data-out tazaz  Data-out oz Data-out
/////] - vigh or Low
v, I 9005650 0QOOO?34 593 WA
NPNX 524
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

tRASP(32)

tRP(29)

AAS N ZE:\_
s ’F\ R\ AL
tasR@n) ‘;:)AD(%)_‘:ISCM toan(is) tascin | toaHis) tascaz) t:::::) ]
et O

Address T/ pon K/7/)R: Gotnn W@}%;@l Cowumn X711/
‘tw03(51)’ . tWI:S(Sﬂ ::v:i: 1wcs<51)::: :zwmti:_,

w | | v g |
- twr(so) ‘>I e - tweso)

oE LI i i i
oseen) DH(20) nliz_z owao  tosen | | for

Y% IR oden XX, oen vawin X771/ 111111,

525

:HighorLow

B 9005L50 0000735 42T WA

NPNX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

tRP(29)

RAS 5" \ ZL:\_
ucAs __/| ’\\‘ F _\\‘ F vZ
(or LCAS)
wcas _/
e ‘:—‘ ’““"*)"t’] t 1 t t :“"““”
1Aan(t7l *;AHMG) fSC 17) ‘—C—Aﬂ’iﬁ) ASC(17) CAH(15) ASC(17) CAH(15)
&dgrrg)ss m Row Column Column Column X///////////////7
R Y A O Bt
w /IS }m [ Y
& L T iz,
o' LTI i i
(or IfO 9~
vo1e) tbs21) DH(z0) tosen) toHeo) - tosan) tbH(0)

=
S, T Y, m vaen X077

{orO 1~
vos)

V) vigh or Low

v, BN 9005L50 0000736 3bb HE
NPNX 526
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

RAS

UCAS
LCAS

Address ZZZZ%X

(NOTE)

Vo 1~
VO 16

tApe)
tRast 132)
N \
teRP(12) toske) Teraian—s tRskzn) tcap(
e— tROD(34) o ¢ t 3‘
e toas10)—o] e e toAS(10) el L. tcaspor ..
/- N /- N /7
tRAD(36)
t e t t " traL(1e)
ASR(47) | tRAHs) _t_Ascm) CAH(15) tascuz)| [CAH(IS) tasciin | teanas)
Row. @ Column olum Column
towi(sz) tew s2) '_c.vy‘_s_z)
- ' taw(sa)
tRwD(E7—1
t
Rlc_suo) le— town(14)—] le— toWD(14)—o e tcwnm)’l
iy N Sj!
tawp(19)—»| te—bl le—1- tawp(19)—= le—— tAWD(19)
twe(so) - twp(s0) twrs0)
tROH(28)
toeaz) toea(2)
t,
{F ;[‘- i/ ]
toen(z4) toED(24) toED(24)
teac)
I.q—— le— tCPA(2) —o e tCPA(R) —f
e tu?(a) - taa) taa)
toez(2e) toEz(z6) 1 . toez(26)- tonzo)
toH20) Wad lo—or
t t t
thacie osEn| Dsm)_L_ ps@n|
High-Z X , >——
| F i
toLzaz) Data-in ¢, Data-in ¢ 74, Dta-out Data-in
Data-out Data-out m : High or Low
4
B 9005650 0000737 2T2 WA
X
NPN/A

527

—

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



NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

tRP(29)
I i
RAS N N
t t ——a
terpiz) CSHE w thsHe) tcrp(is)
le— TRCD(34)—»y . .
e toaso—| o L toasio) PO e teasito)—
ucas  __/ N\ A N N /7
(orLCAS)
LCAS _/ . )
(or UCAS) Mok . traLe)
tasrun | tranus) tascaz) 1CAHOS) ascun| TCAHOS) tascan tcmusmu
J
Address lum Column W//// ////M
(NOTE) towi(s) tC\NLE.?) '_cvw_L.(_s_z)
. - thws9)
" RWD(37—
FTS“O) le— tewD(14)—s] fe— LCWD(14) Le— TCWD(14) -
—_ 7
we I N_ | Sj/ N
tawp(1g)—= le—el —1 tawD(19)—= le—1— tAWD(19)—+]
twe(so) twp(s0) twe(so)
toe toe r— tnou(as)l
(.2?) il toEA@2)
— - -
o \1:7 L {
Vo 1~ High-Z
vos
(or 110 9~ toeDe toep(2e) toene
t.
VO 16) cac le— tCPAR) —f le— tcPAR)
e t»}@) - taa@) tane)
t n t 1 toE2Z(28)
OEZ(26) r— OEZ(26) l-— tomeo OEZ(2 I— ‘_tB Hez0)
e trace tosezn toseen
VO 9~ High-Z
VO 16 By
or /O 1~ -
( 1/08) tozoz) Data-in ozi2) Data-in  ,,, Data-out Data-in
Data-out Data-out m : High or Low
- B 900550 0000738 139 mm
NPNX 528
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
i troia)
- trasan e—— tRpEg)——»]
_—
RAS N / N
torr(13) tRPC(as)
UCAS -
LCAS _/_ -‘\_/
tasrary| | tRane)
> e
NN/ S Y
(NOTE)
NOTE 2: WE, OE = Don't care. m - High or Low

CAS BEFORE RAS REFRESH CYCLE

m _j:t—np — V—’S RAS(31) l‘ RP(29) \-—

toFe(2s)
, High-Z
Vo1~
Vo 16

NOTE 3: WE, OE, Address = Don't care.

:HighorLow

BN 9005L50 0000739 075 EN v
529 NPNDX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

trc41) >

AAS N 7 R
% _/Eﬁ"f’, le tRc@y y tRsHET) o Z
tAsR@47) Gt—R:T“) tle(‘"’ -~ o teas
m,fsmz row XX comn X777 LTI
trcswo) “_T;H(as)
we Ly N,
oF LTI i //////////////'//////////{*////// T,
111% 11.25 High-Z 3@3 Valid Data-out —
:HighorLow

NP&)X( W 5005650 0000740 897 W
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

RAS N /]
was /| AL /
(orLCAS) .
cas _/
(or UCAS) e— tRAD(S) tRAL1g)
liAsn(m <t—m—']i“6) 'ffl“l’ < »| tcaH(is)
?%,,,fsm row K777 caum X777 LTI T
we LTI +1(////////////// T

o LTI T i vy ;yd i

rvos
{or VO 9~ le— tcac(t) > torFes)

Vo 16) tozuz e—>

- trac(4)

Vo o- High-Z y —— ‘

/0 16 < Valid Data-out E——-——
(orO 1~ >

vos) /////): High or Low

H 9005k50 UUEaEI?H]a 723 N NENDX

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



NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

- tre

tacaty

o tras(1)

tRP(29)-]

E tRP@29)-»

tras(s) r
RAS N . 1 lZ N
FH-PE)— le——— tRCD(34) tRSH(27) -] tcHRE) r_tcnpua)-——
e 7 N ¥
ASR7) ‘tm:(«s) tlsc_:i(z) s tonas
Adarees W R Y R Y,

twesisn)

la— tWCH(49)—»
twp(s50) —

we i

A

oF LI i i i iy i iy ryvip vy

tosen

- tDH(ao)—’

Vo 1~

IR

Valid Data-in

S

VO 16

NPNX

- High or Low

El 9005L50 0000742 bbT MR

532
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

trc@) tacen

- tras@n tAPg)- tras@y tap2e)-»
— —_— |
RAS N / \___
jt————————— tAR(15)————P
tear(ia) t
la—— LRCD(34). tRSH(27)

> tehre) r—'cnpue)——
ucas /| Y 12’
(or LCAS)
(or UCAS) | e trapes) '| tRALi1e)
Addross iy S ), X Y
we LI LTI T i,

o8 LTI i iy g vz

o1~ 7777111

(orvo 9~
/O 16 ) _ tosen |

lt——— tpp(20)— ™

vos- /1IN Vald Datain A

Vo 16

(orvo 1~ /////]: High or Low

vo8)

B 9005L50 0000743 5TH A
533

NPNX
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

SELF REFRESH MODE

s tapeg) - [|< thps(ao)
_/ / \
tRpcias) B tosmg) ‘tcusm teRP(13)

oas /[T / \_

L) ; _ < {asRn
Adaress 7/, ﬂ//////////////////////////////////////////////////////@i row Yoo
o1. —\ High-z
Vo 16 P 4

M The NN§1 V16160A/18160A (L version) has a Self Refresh Mode.

NOTE 4: WE, OE = Don' care.

a.Entering the Self Refresh Mode: -
The NN51V16160AL/18160AL 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 holdlng 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 NN51V16160AL/18160AL exits will exit the Self Refresh Mode when the RAS signal is brought * high *.

NPNX

B 9005650 0000744 432 HA

/////] - High or Low
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NN51V16160A / NN51V18160A series
CMOS 1M x 16bit Dynamic RAM

ORDERING INFORMATION

NN51V16160AXX(X) - XX
SPEED
PACKAGE
VERSION
DESIGN CODE
MODE
POWER SUPPLY
NN51V18160AXX(X) - XX
SPEED
PACKAGE
VERSION
DESIGN CODE
MODE
POWER SUPPLY

B 9005650 0000°?45 379 WA

60
70

RR

BLANK:

16160 :

60
70

RR

BLANK:
L

18160 :

535

60ns
70ns

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

Standard Version
Long Refresh Version
128ms Refresh

Fast Page Mode
1M x 16 ,4096 Refresh Cycle

3.3V Version

60ns
70ns

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

Standard Version

Long Refresh Version
128ms Refresh

Fast Page Mode
1M x 16,1024 Refresh Cycle

3.3V Version

NPNX
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