NN51V18160B seriesFast Page Mode WV
CMOS 1M % 16bit Dynamic RAM NPN)A(

DESCRIPTION

The NN51V18160B series is a high performance CMOS Dynamic Random Access Memory organized as 1,048,576

words by 16 bits. The NN51V18180B 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 NN51V18160B 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 timing 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 refresh cycles,
or normal read or write cycles on the 1024 address combinations of A0 to A9 during a 16 ms period.

Multiplexed address inputs permit the NN51V18160B 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 Fast Page Mode Operation
@ Separate CAS (UCAS, LCAS) for Byte
W 1,048,576 X 16 bit Organization Selection ,
B Single 3.3V £10% Power Supply M Byte Read/Write Mode Operation
B Performance Ranges W Low Power Operation
Low Standby Current (CMOS leve! input)
Parameter 50 | -60 |-70 -Standard 1mA
AAS -L version 150pA
RocossTime ()| 507 | 80N |700 W 1024 Refresh Cycles
EAS -Standard 16ms
Xzés(;‘;sims (teac) 1508 | 17ns |20ns -L version 128ms
Max. Column Address | asns | 30ns |4ons H Self Refresh Mode
Access Time (tan) (L version)
Min.Read/Write 90ns | 110ns [130ns W All inputs/Outputs and Clocks
Cycle Time (tac) fully TTL and CMOS compatible
H Refresh Modes
RAS only
CAS before RAS
Hidden Refresh
B High Reliability Package
Plastic 42pin SOJ (P42SJ-2B-L1)
Plastic 50pin TSOP TYPE I (P50/44TP-3B-L)
B 9005650 0001083 773 W
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NN51V18160B serles
CMOS 1M x 16bit Dynamic RAM

PIN CONFIGURATION
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36 NC
35[0 LCAS
34 [0 UCAS
330 OF
3210 A9

31[0 A8
300 A7
290 A6
2810 AS
270 A4
26D Vss

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

P50/44TP-3B-L
VecH 42(H Vss
0,4/ 2 O 41| V046
17020|3 40{0 VO4s
103} 4 39| V044
v040(5 38|[1 ¥O43
VecQl|6 37|H Vss
10s0|7 36(p V012
Ogl]|8 35| 11044
vo;0|e 34/0 1¥O1¢
vogQ| 10 , 33(0 Oo
NCO| 11 ' 32|} NC
Nc12 31|p LCAS
WE(Q|13 30| UCAS
RASO|14 29| OE
NcOi15 28| Ag
NcO(16 27|10 As
A 17 26| A7
A 0|18 25|01 As
A |19 24(p Ag
As|20 230 A,
Vecl 21 22| Vgg

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

NPNX

888 L3
%§s:s§§§§§
XXX XX XX

O

S DOONON DL ON =
g

-

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

P50/44TP-3B-L
PIN NAMES
AO~AQ Address Inputs
RAS Row Address Strobe
UCAS Column Address Strobe
Upper Byte Control
LCAS | Column Address Strobe
Lower Byte Control
OE Output Enable
1/01~/O16 | Data-in / Data-out
WE Write Enable
Vee +3.3V Supply
Vss Ground
NC No Connection

I 9005650 0001084 L3T EW
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NN51V18160B series

CMOS 1M X 16bit Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O—
OE O- l
RAS O————— RASClock | WE
RAS Genefa?gr - o Cloc!f L
_ ¥ ¥
LCAS O———» Gasclock ] OE Clock
ucas© > » I
¥ ,
Refrash
Counter Lower 1701
B
B bt B
1708
\ Column Decoders Bufers
Column 1/
Address
(NOTE} Sense Amplifiers
& /O Logic ﬁ—l
Address @
Add
(NOTE) Bufters e Vo9
Data
g L:#> 7o I
] Memary Buffers 10 16
8 :> Aray
How z (16,777,216)
Address 4
(NOTE) O Voo
-0 V
Substrate S8
Bias
Genarator
NOTE
Address / Row Address | Column Address
AO - A9 AD - A9
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout | -0.5104.6 \ S°'Ut§ maximum. ratings are exgeeded.
Voltage on Vce Relative o Veg Vee 051046 v Functlon.a! operation s.houl_d be resmctgd to
Storage T rature (Plastic) Tst 55 t0 1125 P the conditions as detailed in the operational
orage empé a-u e_( aste s'9 oo sections of this data sheet. Exposure to ab-
Power Dissipation Pd 10 w solute maximum rating conditions for ex-
Ambient Operating Temperature Ta Oto+70 °C tended periods can affect device reliability.
Short Circuit Qutput Current lout 20 mA
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 3.0 3.3 3.6 \
Vss Supply Voltage [4] 0 0 \'
Viy Input High Voltage, All Inputs 2.0 — Vo +0.3 \
Vi Input Low Voltage, All Inputs 0.3 — 0.8 Vv
Note: All voltage values in this data sheet are with respect to Vgg unless otherwise specified.
B 9005L50 0001085 57°L E& -
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NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

TRUTH TABLE : i
INPUTS D oo ) : -
—————7— — — OPERATION NOTES
RAS | [CAS | UCAS | WE OF | IIO1~1/08 | VO9~/O16
H H H H | H Highz | Highz | Standoy 1,3
L H Alone 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 ‘Hi.gh-Z Dout Upper byte read 1.3
L L L H L Dout Dout Word read 13
L L H L | H Din | Dontcare| Lower byte write 1,23
L H | L | H | Dontcare| Din Upper byte write 1,23
L L L L H Din Din Word write 123
L L L H H High-Z High-i 13
H—L L H H — High-Z | High-Z | CBR refresh 13
H—L H L H — High-z | High-Z grelf refresh
H—L L L | H — High-z | High-Z

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

M S005L50 0OOL08L 402
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NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

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

YMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTES
lec Operating Current -50 170 mA | fpe = tgg (min.) 1,2
-60 150 mA | RAS, CAS, Address cycling
-70 130 mA
iccz | Standby Current 1.0 mA | RAS=CAS2(Vgc-02V)
20 mA | RAS=CASzV,
Standby Current 150 HA RAS = CAS > (Vgg-02V)
(L version) All other inputs are stable at ( Vg - 0.2V )
or (Vgg +0.2V)
lecs Refresh Current -50 170 mMA | tpe = tpe (Min.)
(RAS only refresh) -60 150 mA | RAS cycling, CAS = V| 1
-70 130 mA
lccs Fast Page Mode Current -50 100 MA | tpg = tpc (min.) 1,2
-60 90 mA | RAS =V,
-70 80 mA | CAS, Address cycling
lccs Refresh Curreﬂ -50 170 mA tac = tae (min.)
(CAS before RAS refresh) -60 150 mA | RAS, CAS cycling 1
-70 130 mA
lece Refresh Curre_nt 500 A 1,024 cycles / 128ms
(L version : CAS before tras < 200ns, WE > ( V- 0.2V)
RAS refresh) All other inputs are stable at (V¢ - 0.2V)
or{Vgg+0.2V)
lccy Seif Refresh Mode Current 300 pA RAS = CAS 2 (Ve -02V)
(L version) All other input high levels are (Vg - 0.2V)
input low levels are (Vgg + 0.2V)
I 4! Input Leakage Current -10 10 pA 0V £V < 3.6V, Others = 0V
(Any input pin)
il Output Leakage Current -10 10 VA | RAS 2 Viy(min.), CAS > V 4(min.)
(For high impedance state) OV £ Vgyr<3.6V
Vou | Output High Voltage 2.4 V | igyu=—20mA
VoL Output Low Voltage 0.4 \ lop =2.0mA
Notes: 1. Icct, Icca s lcca and lees depend on cycle rate.
2. Iy and Igcy depend on output loading. Specified values are obtained with the outputs open.
CAPACITANCE (0°C < Ta < 70°C, Vee = 3.3V £10%, f = 1MH2)
SYMBOL PARAMETER MIN. MAX. UNIT
Cins Address(A0 ~ A9) — 5 pF
Cinz RAS, LCAS, UCAS, WE, OE — 5 pF
Cout /01 ~ VO16 — 7 pF
B 9005650 0001087 349 =A@
N,
269 NPNXX

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



NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

AC ELECTRICAL CHARACTERISTICS
Vin/Vi=24V/08V  Voyu/ V0|_— 2, OV /0.8V output loadmg C,_ 100pF + 1TTL
* Operating conditions : (0 °C<Tas70°C, Vg = 3.3 V £ 10%, Vgg = 0 V) (NOTES 3,4,5) )

Test conditions :

SYMBOL : -50 60 70
NO. [ jEpEC | STD PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | UNIT | NOTE
1 [toiav |tcac |Access Time from CAS — 15 - 17 - 20 ns 6,13
2 |tonzay |toma | Access Time from CAS Precharge - 30 - 35 - 40 ns 13,14
3 [tavav |taa [Access Time from Column Address —_ 25 — 30 — ‘40 ns 7,13
4 | tasav |trac |Access Time from RAS - 50 — 60 — 70 ns 67
5 | tryiicns [tosn |CAS Hold Time 50 - 60 — 70 - ns
6 | taiicHi [toun | CAS Hold Time (CAS belore RAS Reiresh) 10 | — 10 — 10 — | ns
7 [taucx |tows |CAS Precharge Time (Self Refresh Mode) -50 — -50 — 50 [ — ns
8 | tcuociz |teen | CAS Precharge Time (CAS before RAS Refresh) | 7 —_ 10 — 10 — ns
9 | temzcrz [t | CAS Precharge Time (Fast Page Mode) 5 - 5 — 5 — ns 14
10 | toLscmt |tcas | CAS Pulse Width 15 | 100K.| 15 | 100K [ 20 | 100K | ns
11 | toLinwe |tcsr | CAS Setup Time (CAS before RAS Refresh) 5 — 5 — 5 — ns
12 [toriax |tz | CAS to Output in Low-Z 0 — 0 — [ —_ ns 8
13 | tomzriz |tcre | CAS to RAS Precharge Time 5 — 5 — 5 — ns
14 | terywiz | town | CAS to WE Detay Time 32 - a7 - 42 — ns 11
15 | toiax (tcan |Column Address Hold Time 7 — 10 _ 12 —_ ns
16 |tglax |tan | Column Address Hold Time 35 — 40 —_ 40 — ns
: Referenced to RAS
17 | tayerz |tasc |Column Address Setup Time 0 — 0 — [ — ns 14
18 | tavmr |traL | Column Address to RAS Lead Time 25 — 30 — 35 — ns
19 | taywiz |tawp |Column Address to WE Delay Time 39 — a7 — 54 — ns 1
20 |terapx {tow | Data Hold Time 7 - 10 - 10 —_— ns 12
twLipx
21 | tovcrz |tos | Data Setup Time 0 — 0 —_ 0 — ns 12
tovw2 _ :
22 | topiqv |toea |OE Access Time - 15 _ 17 — 20 ns
23 | twiroiz |toen | OE Command Hold Time 13 - 15 — 20 — ns
24 | toppay |togp | OF to Data Delay Time 13 —_ 15 — 20 — ns
25 | toreaz (torr  |[Output Buffer Turn-off Delay Time 0 13 0 15 0 20 ns 10
26 | tomzax [toez |Output Buffer Turn-off Delay Time 0 13 0 15 0 20 ns
Referenced to O _
27 | topimmt |trsH | RAS Hold Time 13 _ 15 - 18 — ns
28 | toL1mm1 |thon | RAS Hold Time Referenced to OE 10 — 10 — 10 — ns
29 | tauomiz (tre | RAS Precharge Time 25 —_ 30 — 40 — ns
30 | truoma [taps | RAS Precharge Time (Self Refresh Mode) 90 — 10 | — | 130 | — ns
31 | tasmt [tras | RAS Pulse Width 50 | 100K | 60 | 100K | 70 | 100K | ns
32 | tarAns | trasp | RAS Pulse Width (Fast Page Mode) 50 | 100K | 60 | 100K | 70 | 100K | ns
33 | tn 1pn1 | thass | RAS Pulse Width (Self Refresh Mode) 300 —_ 300 — 300 —_ us
34 | taicur |taop | AAS to CAS Delay Time 13 35 13 45 13 50 ns. 6
35 | tawecre (tapc | RAS to CAS Precharge Time 5 — 5 —_ 5 - ns
36 | taiav |tran | RAS to Column Address Delay Time 1 25 1 30 1 35 ns 7
BN S005650 0001088 265 EB
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NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

SYMBOL -50 -60 -70
NO.- ! JepEC | STD PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAx. | UNIT | NOTE
37 | tauiwee |tawo | RAS to WE Delay Time 64 — 77 — 89 — ns 1
38 | tepowiz|tren | Read Command Hold Time 0 - 0 - 0 —_ ns 9
39 | tprowiz|trre | Read Command Hold Time 0 — 0 — 0 - ns 9
Referenced to RAS

40 | twhoore|tres | Read Command Setup Time 0 — 0 - 0 —_ ns

41 | tgiopz {trRe | Random Read or Write Cycle Time 90 — 110 - 130 — ns

42 | toiocio {tre Read or Write Cycle Time (Fast Page Mode) 35 — 40 — 45 — ns 13,14
43 | tgiople {trmw | Bead-Modify-Write Cycle Time 120 — 140 — 160 —_ ns

44 | torocL2 | tprvw| Read-Modify-Write Cycle Time 80 — 85 — 95 — ns 13,14

{Fast Page Mode)

45 | tgee taer | Refresh Period — 16 — 16 — 16 ms

46 | tgiiax |tran | Row Address Hold Time 8 — 8 - 8 — ns

47 | tavriz |tasr | Row Address Setup Time 0 — 4] — [ — ns

48 | tr ty Transition Time (Rise and Fall) 1 50 1 50 1 50 ns 45
49 | tc ywhi |twen | Write Command Hold Time 10 — 10 — 15 — ns

50 | tw ywin|twp | Write Command Pulse Width 10 - 10 — 15 = ns

51 | twiicLe {twos | Write Command Setup Time 0 — 0 — 0 — ns 1
52 | twircwr |towt | Write Gommand to CAS Lead Time 7 | — | 10| — 13| =1 ns

53 | twiirn |tawL | Write Command to RAS Lead Time 7 — 10 — 13 _ ns

54 | twizrie | twre WE to RAS Precharge Time 10 — 10 — 10 — ns

55 | ta 1wz |twrH | WE to RAS Hold Time 10 - 10 — 10 — ns

Notes:
3.

o~

12.

13,
14.
15.

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

. AC measurements assume ty=2ns.
. Viy(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. taep(max.) is specified as a reference point

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

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

only. If trap is greater than the specified tgap(max.) limit, then access time is controlled by ta,.

. Assumes three state test load (500 ohm to 1.4V Thevenin equivalent).
. Either tgey or tggy 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.

- twess tawps town @and tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. If tycg2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance} throughout the entire cycle. If tayp>trwp(min.), towp2towo(Min.) and tawp=tawn(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. If neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate. -

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

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

tasc2icp to achieve tpa(min.) and topa(max.) values.

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

BE 9005650 0001089 111 HA
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NN51V18160B series
-CMOS 1M x 16bit Dynamic RAM

WORD READ CYCLE

d tRc(+1)

tRaspy——————————— > j&—— trP(20)— !

RAS \ / \

torpy)| [ tosHs)
l¢———— tRCD(34)———r¢—— tRsH(27) - r¢—— tcap(13)—m!
- ta——— tcas(10)————
UCAS .
LCAS NN [/
. tRAD(36) . tracpe

~

tasran | | tranus tascin tcaH(s)
l‘_J . <—>~l -
A0~ag /X Row Address ///X_ Column Address I

le— taR(i6) le— tRCH(38) -]
tRcsi0) N
. X
WE Y Y "
e tROHE8) ]
toea(e2)
oF 7 /
le— tcac() o » torFes)
taa@
tRACE) ———= ra— toEZ(26)—]
VO 1~ High-Z '— N
016 Vaiid Data-out ~_p——---———
le— terzor2, .
m : High or Low
I 9005kL50 0001090 933 M8
\VZ
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NN51V18160B series

CMOS TM x

16bit Dynamic RAM

BYTE READ CYCLE

RAS

UCAS _/

(or LCAS)

LCAS __/

(or UCAS)

A0~A9

Vo 1~

os
(or /O 9~

110 16)

110 9~
VO 16
(or Vo 1~
VO 8)

terP(13)

—— tRcun

=

tras@ty

tRP(29)— »

la————— tcsH(s)

l——— tRCD(34)

tasHEn

N

le——— tcas(10)

]

re—— tcRP(13) —

f

tasr@7)

le— tRAD(36)

tRAH(46)

tasc(in)

toaH(1s)

§

tRaL(1e) >

W

Row Address

S

Column Address w

//

ft—— ‘ARUS)

tres(ao)

ra— tRCH(38) -»

la—{—— tRRH(30)—]

Y%

[

ja—— tROH(28). 4|

toea@)

/

£\

o

High-Z
“ e oAt ——» torres)
‘ tans ——» >
- tracie) ra— tOEZ(26)—#~

High-Z i

@it Valid Data-out Jp———
lt— terz(12).- r
m » High or Low
M 9005650 000L091 a&7T =
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NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

WORD WRITE CYCLE (EARLY WRITE)

trew) »
- ‘msqsl)——————-—-—ﬂ thpe) ———!
—— ZL——ﬂ
RAS N : \__
' torpuia - tosHs) ————» :
1
< teoey >+ tRshHen re—— tcpp(13) —
| ———1tcas(i0) —
UCAS |
LCAS __._/ \ \“‘ [ /
. - tan(1s)
- tRAD(38) — tRaL(18)
tasrun tRAH(48) tasc(17) tcAH(15)
C—.I i

AO~AS @Z Row Address “(///////X_ Column Address X/// /) /)

WE /N HHH,

twesisy) [—— tweHiagy———»

OF / 7

tosez1)

o—  la——tpg —

—
A /X Valid Datavin X/ / /) i
:Highor Low

B 9005650 0001092 70L WE

NPNX 274

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



NN51V18160B series
CMOS 1M X 16bit Dynamic RAM

BYTE WRITE CYCLE (EARLY WRITE)

e trewn >

- tRas(an) tRPRe) —
— Eﬁ
RAS & \

- tesHE) —
e — T > tasH() rf tcap(13) —

tcap(13)

--——— tcas(i0) —»

Ucas ___/| L i

(or LCAS)

LCAS __ /

(or UCAS)

A0O~A9

Vo 1~
vos

(or VO 9~
/O 16)

O 9~
VO 16

(orl/O 1~
V0 8)

le———tangg)

le—— trRAD(38) - tRAL(18)

tasren | | tRAHME) tascr7) | toaws)
. o ‘—b| d L

ﬂ Row Address w 0} r;Coiumn Address M /

- towL(s2) —J

- tRwL(s3)
- twps) ———
twes(st) (——— t wCH(49) ————

// /

tosee1)

rt-—— tppz0) ——»‘

/X Valid Datain }(/

: High or Low

Bl 9005650 0001093 bue N
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NN51V18160B series
CMOS 1M % 16bit Dynamic RAM

WORD WRITE CYCLE (OE-CONTROLLED WRITE)

- tRe(41) >
b

tRas(31) > 330 E——
—_— -_ 1
RAS 3 ZE By

la—— tesms)

LCRP(13) |¢—] | tReo(aq) <«— tRsHEn tCRP(13) ——
—_— — toas(io)——» r
UCAS
LCAS N / /
la—— tAR(16)
- TRAD(38) - traL(1e)
tA‘SFI(ﬂ)V ;RAH(;G) ::S:(Im “CAHGS)V

AO~AS ﬂ Row Address W @3 Column Address _jW _»l // /

le— tRwLs —

la— twP(s0) —

WE LI /)

toep(ea) toeH(23)

oF 7 Y/ 7

tosen B toHz0)
vo 1 m High-Z @j{r—\;lid‘nata-in VX/
VO 16
m < High or Low
BN 9005650 0001094 589 Em
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NN51V18160B series
CMOS 1M < 16bit Dynamic RAM

BYTE WRITE CYCLE (OE-CONTROLLED WRITE)

— tReian >
t

- tRas(a1) RP(29)______
I ————— |
RAS Ny / |

- teshs) -
- tRsH(e7 tcrp(13) — o
«— toas(10)——p

ucas ___/ N i

tcap(a) tRCD(34)

(or LCAS)
cas _/
(or UCAS) la——— taR(is) -
j——— tRAD(EE) - traL(18) | p]
t tRaH(46) tascpy) | teanqs)
ASRT) Hiss ]

AO~A9 ﬁ Row Address Z(// mz Column Address jw //
o tcwusz)—J

la— tRWLEl)—

e tWP(50)

WE N L v

toED(e4) toEH(23)

r—b
oF 74 XU

VO 1~
Vo8 7 /;
(or /O 9~
V0 16)
tosee toH(20)

VO 9~ m High-Z [ Valid Data-irj(/ 7

70 16

(or VIIOO 18-) m : High or Low

B 9005650 0001095 415 &
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NN51V18160B series
CMOS 1M % 16bit Dynamic RAM

WORD READ-MODIFY-WRITE CYCLE

- tras(s1) tre(ze) >
| \
RAS S
tcshs) >
teRp(13) tomrus
treD(ae) tRsHEzn
et CAS(10) ———————»{
UCAS
. N o~
le— tAR(16)
la— tRAD(36)—w tascun
tasr@an trarae [V [+ toms >
A0—~a9 /X Row Address JX(///)X__ Golurn Address L Y Y
tAWD(19) —— ' I
g TCWD(14) —— g <C—WLb(152)
tRwpia—— o tawyss)
=~
WE N/,
toea(2) toED(24) twpiso)
- toezze)
- T | 7
toaco) |, >
la— taa(g) tosi21) | | tDH(E0)
‘ - RAG(H) o]
I{’% 11’_6 High-Z ‘@g: Data-out }é{ Data-in W
tozpz) ' m : High or Low
B 9005650 000109b 351 =
V7
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NN51V18160B series
CMOS 1M < 16bit Dynamic RAM

BYTE READ-MODIFY-WRITE CYCLE

- tRMw(43)
N tRas(1) tRp(ee)-»
EEE—
RAS N ?Lﬁ<
(e teshis)
i tcrp(13)
- le—— ReD(ag) e trswr) ) |
[ teas(i0)—————»
ucas __/ N /7
(orLCAS)
LCAS _/
{or UCAS) tarcse)
ta— tRAD(36)—
tascan
tasR7) > - tRAH@6) | ra— toAH(15)
3 B
AO~A9 ﬂ Row Address @1 Column Address W | /
tawp(1e)
1 " tewlse)
le— towppay— ]
b tAWD@E7———————— tRwi(s3)
—
WE N / / 7
toeae) toED(24) Itwp(.sol)
< 10EZ(26)
OE /
VO 1~
Vo 8 . /
(or VO 9~ L toacn | !
70 16)
b ” tose1y | | toK(z0)
e o
VO 9~ High-Z - -
o 16 | Data-out Data-in W

(orV/O 1~
10 8)

torziz) m : High or Low

B 9005650 0001097 295 EBE
279 NPNX
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NN51V18160B series

CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE WORD READ CYCLE

. tras trp(2o)
—
RAS N / \_
torpug | [ tosie —————————» trouzy —™ 1% tasuen | teppua)
tRoey tcrg) | toas¢oy  top teas(io)
le tcas(i0) > e
UCAS m = ~ :
[CAS 7 N N/
la—— tap(1s)
t [— tRaD(3s) N 'l ¢ tRAL(18) —»]
Asru) _J_“ CAHID tpscine CAHOS) ol e
tRAIH(AB) tASCI(‘17) tcAr‘ms)
AD~A9 Row w m Column ﬁ Column W mL Column I(/
e! t AN ,1 «—% taae > |l tRRH(3g)
tresio) trehes)  tRoswo)  tromes tResio) trci(as)
lw o g ¢]L -t re—i={
WE 74 X/ 7N Y
- topag —> [T 'W*(z)tm—mu:
toeaz2) toeA@2) . B
OEA(22)
OF 7 : Yo\, /
tAam) o e TOFF(25) L_, torr(zs) torr(es)
feg-
ch“) l<—>
thaci) teac) teac()
' toEz(26) toez(ze) toez(26)
Vo 1~ - B
VO 16 & — L y—
> |
“tazua  Data-out tazoz  Data-out oz Data-out
/////]: High or Low
B 9005650 0001098 124 WM
N,
NPNX 280
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NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE BYTE READ CYCLE

1 tRP(29)
RASP(3Z) -
S n
RAS \ / N
teapprg) | [ tosHe ———— troup » % trsHEn ™ | temeg)
" tRep(Es) tepg) tcasiio)  tepr) tcas(io) >
i« tcas(io) > > >
X
ucas __/| N N /
(or LCAS)
icas __/
(or UCAS) ra-—— tAR(16)
+ l— tRap(3s) ¢ — tRaL(18) —
AT L o [ doAUS) 4y nin | CAHOS) {1yl L _—
tRAH@s) tascan l tearis)
/- ~
AO~AS /7% Row E(Z;;;;;‘Z Cotumn X'/////X_ Column w m Column w
- “1“3) ’I e taa > L— tRRH(39)
treswo) tre@Eey  tRoswo)  tRokgas tRcsuo) tRcH(38)
ot -t R i .
| Co- I
e 7 \EI N

—— tcpa) ——»

f—— tcng) —
troH2e)

toea(2) toea2)
toEA(22) [

oF Vi W

|
Vo 1~ High-z| ¢ 3
Vo s !
(or 1/0 9~ taa@) e k- LOFF(25) « [OFF(25)
/0 16) toacq) e—> e
—————— tRacu ] > fonot) -
toez(ze) 1 toEz(e)
/O 9~ 4 HE ! b
VO 16 3@3 | A
—t
(or "|IOO18~ ) teizozy  Data-out toznz  Data-out taznzy  Data-out

: High or Low

B 9005L50 0001099 ObLO =M
‘ 281 NPNX
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NN51V18160B series

‘CMOS 1M X 16bit Dynamic RAM

FAST PAGE MODE EARLY WORD WRITE CYCLE

tRP(29)
) . i
——
RAS \ \_
terpan | teshs) tpc4)——»  fe— tRSHEN—»]
»{ e—— tRCD34) —» »
toas(io) | teegg teasiioy  tepe) teasqio) teRp(ta)
UCAS , F ZI:Z g
tcas __/ N 7N /
— tRAD(sG)—Dl | tRaL(18)
tasra7) | | tRAHEE) lAsc(ﬂ) tCAH(15) fASC(m tean(1s) tascin | tcans)
ot [t—o o R indin
AO~AQ m Row W /)I Column w /X Column W />§ Column W
icwusz)’] |‘ tGWL(sz)'J [:l——; lcwusz)*l
+— tRwL(E3)—
twesish) ' twos(sn) | twoe) twesest) '
WCH(49) P [ - WCH(49)
WE LN I /) /)
t
e twpso) e t tweiso)
oF 7 W 7/
tos(1) tbH(20) tps(21) torzo)  tosen toH(z0)
VO 1~ ‘ ) - N - -
10 16 ﬁ Data-in _‘@I Data-in E@Z Data-in W
/////] - High or Low
M 9005650 0001100 LO2 WM
N7,
NPNX 262
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NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE EARLY BYTE WRITE CYCLE

tRP(20)
tra —
——
RAS S n
.t t t
terpr(g) | 4 'CSH(S’ "C(“?)—ﬂ rt— {RSH(27)—
» [¢—— tACDE) ——»
e tcas(o) | torg) teas(io)  terge) teas(10y terpaa)
‘—*ZL: - ‘Z[: g
- .
ucas __/ N\ N\ N /
(or LCAS)
LCAS _/
(or UCAS) - ‘RAD(GB)_W s tRAL(IE) -
tasr@7) | | tRAHWe) tasc(17)| tcam(s) tasc(1n | toamps) tascin | teamps)
DR PR >~i<— 4——>| -H- <—>| »le
. N
AO~A9 VX Row XX C°'"m"3@i°°'"m"w /X Column L
- towusa) i‘ tcwn.(sz)J - towi(s2) *]
b tAWL(53) —p

twes(sty twesis | tweHee) twessn
TWCH4g) w—ta  |a—b

WE . 7t /& /

t twe(so) L t
r— WP(50)} - (WP(50) o

e » tweh4g)

/0 1~
vos z /
(or /O 9~
/0 16)
tpsry toH(z0) tos(21) tDH(20) tos(e1) toHEo

ot T/~—<< -t
l{/%gﬁ; / mr_ Data-in j@: Data-in ﬁm Data-in JW
(or /o 1~
1708)

m . High or Low

M 9005650 0001101 549 &M
263 NPNXX
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NN51V181608B series
CMOS 1M x 16bit Dynamic RAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

. tre(29)
_ _—
RAS N /N
¢ tesmes) \ tPRMW(44)—— tRsHEn
CRP(13) trooiss) tcrp(13)
- i
t t
e toas(i0) o] ol o toASI el Lo toasito .
UCAS
LCAS t \ 1N /7 N /7
AAD{(36)
= : LEYYIGT:
tasne7) | travus) lA_srqm toans) IAscm) toans) |hsc:(m tean(s e
~, Row. Column Colum Column
A0~A9 Y
tomea | tomssa | | tomga |
¢ trwa(s3)
tres(ao) .
(49) le— towD(14) o) le— tCWD(14) le— towD(14)»
—_— 7
we Vi N | S;( Sj[
tAWD(19)—»{ e—sl le—i— taWD(19)—n{ la—sl le—1— tAWD(18) —f
tweiso) tweiso) twe(so)
trotH(ze)
toea2) toea(ze) r toeage
oE Iﬁ 1ﬂ‘ i
toeD(24) toeD(2e) toED(24)
t
clfﬂ. le— tCPAE2) ] le— tcPA(2) o
e tulta) - tasa) taaa)
toEz(28) toez(es) 1 ' toEz(26) t
o e 1DH(20) DHeeo) | -DHE0)
tracu) toseary L tpsez1) toseen) L
Vo 1- HighZ ; ; S
Vo 16 3 3
. N )
torzz) Data-in Lz Data-in g, Data-out Data-in
Data-out Data-out
m : High or Low
I 9005650 0001102 485 W
\VZ
NPNXX 284
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NN51V181608B series
CMOS 1M % 16bit Dynamic RAM

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

RAS

UCAS
(or LCAS)

LCAS
{or UCAS)

AO~AS

VO 1~
Vo8

(or /O 9~
/0 16)

/O 9~
VO 16
(or VO 1~
/0 8)

terpiia)

tRp(e)

tesHs) TPRMWE4)—— =

— tRaHE7) —=
N torp(is
lu— tRCD(34) o |

teree) tepge)

le— tcas(o) | o YCAS(10) 4, le— tcAS(10) o,

N /N / /7

—/
_/

—
tasrun ) | tRane) LASG(W) tean(is)

traD(36)

{
|
|
!
i

traL(s)
tean(s) tean(s)

tasc(1n) tasc(in

/ ﬁ Rowqm

Column W ﬁ(Columnjw Column XZ /

tows2) ‘
.
tawL(59)

towi(s2) ‘ ‘ tewise) |

T

tawp(ar—= |

tresan)

le— town(14) o]

fe . tCWD(14) oy

te— towD(14) =

v N

I
| i
|
tawp(1g) $§E re—i— tAWD(19) — f
twp

(50) twp(so) twr(so)

toeaez)

tAwWD(19)—=
haanad

l« tROH(28)
|

toEa(zz)

N7 T

1
h |

High-Z ! .

T ‘ ] l
toeDjes)| - i 10ED(24) toep(ea);

teac(y)

. i S | |
| | | ‘
W | e tcpag) . le- tCPA(2) o ‘

taa | !

e ‘At?(a) -

- taag) L_‘» -

toezies)
toH(20

toez(ee)

)—

- toez(2s
r toHe20) |
L]

toH(20)
-——

tosm)L

le— tRAC()

High-Z

N o
tolzoz Data-in
Data-out

tozn . Data-in Data-out Data-in

Data-out

torz(iz)

v/ 7 .
: High or Low

BN 9005650 0001103 311 =&

285

NPNX
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NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

RAS ONLY REFRESH CYCLE
tret) >
SF tras@1) —Z tRP(20)
RAS terp1a) tRpc(as)
UCAS 2
LCAS ” ‘w —
=~
AO~A9 VR Row K/ Y Y 74 Row
. _J_*'OFF(ZS) .
voi1- — X High-Z
vo16 ________A
/////] - High or Low
Note: WE, OE = Don' care.
CAS BEFORE RAS REFRESH CYCLE
- tac)
t—— RP(29)—p] tRas(a1) ; tap(2s)——w
m _/ trpc(as) S‘ \_
UCAS tepne) SE—> torres)
CSR(11) )
LCAS _/ / \___
. twrp(s6) |<—> <—>1 twRH(s7)
WE e X T
torF(es) .
Vo 1~ High-Z
VO 16
/////): High or Low
Note: &, AO0~A9 = Don't care.
B 9005L50 0001104 28 N
NPNX 286

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



NN51V18160B series
CMOS 1M % 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (WORD READ)

tRe(ar) - L5170 S—
e tRP(29) 2

-3

tRas(a1) - tRP(20)-» tras(ar)

RAS N /

AN

[—————— taR(16)———

terp(ia)

e— tRoD) - tRsHiz7) ) je— tcrp(13) —m
UCAS
icas __/ \ /
le— tRAD(E) | traL(1)
tasr@7) | | tRAHME)  tasc(r)
oo > e——»| tcAH(15)

no-ne LK _Fow XX coumn X777/ L Y,

tresia0) trrAneagy twrrss) tRAKaE)

WE 7/ \ X

ra— tROH(28)—
toEAR2)

oF N 2

e teacit) ]

tare — <—» tOFF(25)
. traC(4) »| toezize)—»
VO 1~ High-Z @K -
/O 16 Valid Data-out E——

terzag m : High or Low

B 9005650 0001105 194 W
287 NPNX
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_NN51V181608 series
CMOS 1M 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (BYTE READ)

tRc(41) trow@)
tRas(1) et tAP(20)-» tRas@n) < tRPEe)-»
. -
RAS N / \_
[ tar(ie———
t
P e thoD tRSH(27) -] ‘om(s)]z« CRP(13) —»|
X
UCAS _/ \ \
{orLCAS)
LCAS
(or UCAS) le— tRAD(36)-» tRaL(18)
tasre7 tRaH@4e)  tascii)
<_.| tcan(15)
AO-~A9 /ﬂ Row Wm"m" M / / //
tRes(40) tRAH(E) twRP(s4) - tRRH(39)
WE Y 7 \%
je— tROH(28)—w!
< » toEA(z2)
oF LI N Y,
VO 1~ High-Z
vos
(or VO 9~ e— toac(t)
/O 16 ) tAA(3) ] torF(2s)
tRAG() a—tOEZ(26)—
YO 9~ High-Z P -
VO 16 < Valid Data-out E———
(orVO 1~ > p
/o 8) teizig) m : High or Low
B 9005L50 000110k 020 W
\VZ
NPNX 288
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NN51V18160B series
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WORD WRITE)

- treay tRce1) >
- tras(a1) tRPo) » [e— tRASEY) tRP(g)-»]
_ —_— ZE B
RAS N y N :L N
f———————— LAR(16)————>
t
l:nﬂ le—- ROD(24) RSH(27) -] ke tcHRE@) lefcm-ua)‘—
as N I
LCAS J \
- tRAD(36) traL(18) —»
tase@n | | tRaH@e)  tascur
o et > ¢ » toan(is)
T ) T U
AO~A9 /A Column /)
twessy
- a— twerao)—m
twh(s0) — ‘wnP(a)I., ._.i‘wnutss)

WE N Lt XY Y

OF Y Y

tosa1)

-t —— ‘DH(EO)—ﬂ

VO 1~ % Valid Datavin X/,

Vo 16

m . High or Low

M 9005650 0001107 ThL? H
289 NPNX
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NN51V18160B series .
CMOS 1M x 16bit Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY BYTE WRITE)

< taci) tRoien
. tras(s1) : tRP(2o)-m| |e— tRAS(EN) — tRP(20)-»
wm 2 e N
[ ——————— tAR(16)
teape) tRcD(4) tAsHEZn-»] - i torre) I-—'OﬂP(“)—“

L — X —
(orLCAS)

LCAS _/
(or UCAS) ke— tRAD(3E) tRaL(1g) | -

" tasrién | | tmamie  tascun tor
b -» - CAH(15)
AO-A9 /7R Row @Z Coumn X/ )/ /) I,
| - ‘ V'W(:';S(SQ - ket tWCH(40)—m. :
twpso)—m twhp(se) twriss)

- N T

o Y 7

oy /s 7
(or VO 9~

/O 16)

tps(zn)
- > r— tpHEeoy—™]

l/v%% /X Valid Data-in X'/, VI 1

(orzg;—) V/7//): vigh or Low
. B 9005650 0001108 973 M

NPNX 29
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NN51V18160B series
CMOS 1M % 16bit Dynamic RAM

SELF REFRESH MODE

s trpeo " , taps(ag)
_/ \ / \ U

trrcas) tesrqiyy "cHsm‘ teap(1a)

ucas  / , / N

- ternie : ¢ 1 ASR(T)

7 XX

B twhe(se) H L_.‘ [— trcs(a)
WE 7/ 7 A\ L
]

¢ LOFF(25)

vo1- —m{ High-z
Vs

Vo 16 A

/////]-vigh or Low

B The NN51V18160B (L version) has a Self Refresh Mode.

a. Entering the Self Refresh Mode:

The NN51V18160BL 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 continuing 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 NN51V18160BL exits will exit the Self Refresh Mode when the RAS signal is brought * high *.

B 9005650 0001109 83T &M
29 NPNXX
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NN51V181608B series

CMOS 1M x 16bit Dynamic RAM
ORDERING INFORMATION
NN51V18160BXX(X) - XX
I SPEED 50 50ns
) 60 60ns
70 70ns
PACKAGE J Plastic SOJ
T Plastic TSOP TYPE Il (Normal Bend)
RR Plastic TSOP TYPE [l (Reverse Bend)
VERSION  BLANK: Standard Version
" L : Long Refresh Version
128ms Refresh
DESIGN CODE B
MODE 18160 : Fast Page Mode

POWER SUPPLY \

NPNXX 202

B 9005650 0001110 551 W

1M x 16,1024 Refresh Cycle
3.3V Version
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