CMOS Low Voltage SRAM
Fast Synchronous with Burst Counter
/ N KK 1M-BIT(32KX32) N3435_?<,2_|§

B Features

® CMOS SRAM organized as 32,768 x 32bits
® Single +3.3V Power Supply

@ Fast Clock Access time : 8ns/66MHz

® Synchronous operation

® Burst Read/Write :

Pentium™ Burst and Linear Burst Sequence

® Fully Registers Inputs and Outputs for Pipelined Operation
@ All Registers triggered off Positive Clock Edge
® Asynchronous Output Enable : BWI- BW4, BWE

and Global Write Enable : GW 100pin QFP/TQFP
® Three Chip Enables for Easy Depth Expansion
® 2 Clock Enable and 1 Clock Disable to eliminate multiple bank bus contention
® Common /O Using Three State Ouiputs
® 5V Tolerant Clock Pin (-K, -N Versions)
® Flow-Through Mode (-N Version)
® Sleep Mode (-N Version)
® Package

-100pin QFP

-100pin TQFP (1.6mm Max.)

H Description
The N343532L is a 32,768 x 32bit synchronous static RAM N343532L a high-speed device. The N343532L. is suitable for

fabricated with NKK’s advanced CMOS technology. applications which require high-speed device, low voliage, high-

density memory and wide bit configuration, such as cache and
This technology and unigue peripheral circuits make the buffer memory.
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/ NKK | N343532L

B Pin Configuration

H Pin Description
100 pin QFP/TQFP SYMBOL PIN NAME
AD-A14 Address input
QN = OO (i >
=z 3‘ ] | .
2 '::[(uil 8{% u;:r %E‘g g [0} SIO %'OI%% <Dt 22 1/00-1/032 | Data input/output
QDHHHHHHHHQ’HHHHHHHHQ ADV Burst Address Advance
| /O’\ﬁ E1 80% Dl& 6 AC Controlier Address Status
11018 11/015 AP Processor Address Status
vCCcQ ] L 1VCCQ — ) -
GNDQ [] —1GNDQ CE Chip Enable input
7019 ] —11/014 = : ;
1020 = /013 CE2 Chip Enable input
11021 11/012 CE2 Chip Enable input
G'{\?Dzé E 10 % Ié?\]EQ BW1-BW4 | Byle Write Enable,
VCCQ ] 701 VCCQ BWE BWT Controls 1/01-8, BW2 Controls 1/09-16,
Y023 ] [11/010
11024 CJ /09 BWS3 Controls 1/010-24, BW4 Controls 1/025-32
N(\'.)//Ci;-cl' E % SQD GW Global Write Enable
NG ] [ 1VCC OE Qutput Enable input
GND {1ZZ/INC
11025 1108 CLK System Clock input
VVC%ZS E 20 % vora MODE | Mode Select
GNDQ ] - 601 GNDQ FT Flow-Through Pin {-N Version)
Y027 ] 7 1706 i ]
1/028 ] 1105 zz Sleep Mode Pin (-N Version)
:;8%8 E % :;83 vCcC Power Supply Pin (+3.3V)
GNDQ [] [ 1GNDQ GND Ground Pin
vCCQ VG
/031 E % i /ogQ vCcCcQ Power Supply Pin for Qutputs (+3.3V)
I OI\:ISCZZ ESO 51 % K? GNDQ Ground Pin for Outputs
31 40 50 NC No Connection
Uuuuuuoyidoudooaadoud
L oOr-NM <
o G >
=
N Pentium™ Burst Sequence Table (MODE = NC or VCC)
External Address Al14-A2, A1, AD
ist Burst Address | A14-A2, A1, AD
2nd Burst Address | A14-A2, AT, AD
3rd Burst Address | A14-A2, E, A0
B Linear Burst Sequence Table (MODE = GND)
External Address A14-A2,0,0 A14-A2,0, 1 Al4-A2,1,0 A14-A2,1, 1
1st Burst Address A14-A2,0,1 A14-A2, 1,0 A14-A2,1,1 A14-A2,0,0
2nd Burst Address A14-A2,1,0 A14-A2,1,1 A14-A2,0,0 Al14-A2,0,1
3rd Burst Address A14-A2,1,1 A14-A2,0,0 A14-A2,0, 1 A14-A2,1,0

NOTE : The burst sequence wraps around to its initial state npon completion.

MODE and FT are DC operated pins. Do not alter input state while device is operating.
www.DataSheet4U.com




/ NKK N343532L

-K, -N

B Asynchronous Truth Table
(Standard, -K Versions)

Operation OE [I{e]
Read Cycle L Dout
Read Cycle H HI-Z
Write Cycle X Hi-Z - Din
Deselected X Hi-Z .

(-N Version)
Operation zz OE FT 11O
Non-Pipelined Read Cycle L L L Dout
Non-Pipelined Read Cycle L H L HI-Z
Pipelined Read Cycle L L H Dout
Pipelined Read Cycle L H H Hi-Z2
Write Cycle L X X Hi-Z - Din
Deselected L X X Hi-Z
Sleep H X X Hi-Z

NOTE
(1) : X means “don’t care”.

(2) : For a write operation following a read operation, OF must be high before the input data required setup time and held through the input data hold time.

(3) : Normally, FTis pulled to High or NC. FT=Low input is only used for a test mode.

H Synchronous Truth Table

Operation CE | CE2 | CE2| AP | AC | ADV| WRITE | CLK Address 1o
Deselected H X X X L X X T N/A Hi-Z
Deselected L X L L X X X 0 N/A Hi-Z
Deselected L H X L X X X T N/A Hi-Z
Deselected L X L H L X X T N/A Hi-Z
Deselected L H H H L X X T N/A Hi-Z
Read Cycle / Begin Burst L L H L X X X T External Hi-Z
Read Cycle / Begin Burst L L H H L X H T External Hi-Z
Read Cycle / Continue Burst X X X H H L H T Next Data/Hi-Z
Read Cycle / Continue Burst H X X X H L H T Next Data/Hi-Z
Read Cycle / Suspend Burst X X X H H H H T Current Data/Hi-Z
Read Cycle / Suspend Burst H X X X H H H T Cumrent Data/Hi-Z
Wirite Cycle / Begin Burst L L H H L X L T External Hi-Z
Write Cycle / Continue Burst X X X H H L L T Next Hi-z
Wirite Cycle / Continue Burst H X X X H L L T Next Hi-Z
Write Cycle / Suspend Burst X X X H H H L T Current Hi-Z
Write Cycle / Suspend Burst H X X X H H L T Current Hi-Z

NOTE

(1) : X means “don’t care”, WRITE = L means any one or more byte write enables (BW1, BW2, BW3 or BW4) and BWE are Low or GW is Low.
‘WRITE =H means all byte write enables and GW are High.

(2) : ADV must be High at the rising edge of the first clock after a AP cycle is initiated if a WRITE cycle is desired. (t

— - viviw.DatasheetdUcom
(3) : Data/Hi~Z means that the condition of the /O’s are controlled by OE, I/O outputs data when OE =L, otherwise /G = Hi-Z.
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/ NKK | N343532L

K, -N
B Partial Truth Table for Write Enable
Operation GW | BWE | BW1 | BW2 | BW3 | BW4
Read Cycle H H X X X X
Read Cycle H L H H H H
Wiite Cycle / Byte 1 only H L L H H H
Write Cycle / All Bytes H L L L L L
Write Cycle / Al Bytes L X X X X X
NOTE
(1) : X means “ don’t care”.
(2) : Using BWE and BW1, throngh BW4, any one or more bytes may be written.
B Absolute Maximum Ratings
Symbal Rating Min. Max. Unit | Note | NOTICE
Stress greater than those listed under
vee Supply Voltage GND - 0.5 48 v ABSOLUTE MAXIMUM RATINGS may
VTERM Terminal Voltage CLK GND-0.5 | VCC+0.5 \ cause permanent damage to the device.
) This is a stress rating only and functional
with Respect to (Max. 4.6} operation of the device at these or any
GND GND-05 | VCC+24 v 1 other conditions above those indication in
the operational section of this specification
(Max. 6.0) is not implied. Exposure to absolute
All Other GND-0.5 | VOC+0.5 v maximum rating conditions for extended
) i ’ periods may affect reliability.
Pins (Max. 4.6)
TA Operating Temperature o] 70 °C
TBIAS Temperature Under Bias -55 125 °C
TSTG Storage Temperature -55 125 °C
NOTE
(1) : -K, -N Versions.
B Recommended Operating Conditions
Recommended DC Operating Conditions (TA =0 to 70°C)
Symbol Parameter Min. | Typ. Max. Unit | Note
Vee, Veeq Supply Voltage 3.1 33 3.6 A
GND Supply Voltage 0 0 o \
VIH Input High Voltage | /O - /032 2.0 Veeg+03 | V
CLK 2.0 Vec+03 | V
2.0 Vee +2.4 v 1
(Max. 5.5)
All Other Pins 2.0 Vee + 0.3 \
VIL input Low Voltage -0.3 0.8 v 2

Note
(1) : -K, -N Versions
(2) : VIL(min) = -2.0V for pulse width less than 10ns.

www.DataSheetdU.com
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N343532L

-K, -N

B Capacitance

(TA=+25°C, f = 1.0OMHz)

Symbol Parameter Condition Max. Unit
CIN Input Capacitance |{VIN =0V pF
COuUT Output Capacitance |VOUT = 0V pF

NOTE : These parameters are periodically sampled and not 100% tested.

H DC Electrical Characteristics

(TA=01t0 +70°C, VCC =3.3V + 0.3V/- 0.2V)

Symbo} Parameter 66MHz | Unit Note
ICC | Operating Supply Current 250 mA
Device selected, VIN < VIL or = VIH, (/O) = 0 185 mA 1
ISB | Standby Supply Current 20 mA 2
Device deselected, VIN < VIL or 2 VIH (OMHz)
ISB1 | Standby Supply Current 5
Device deselected, VIN € 0.2V or = Vcc - 0.2V 2 mA
VIN(I/0) 2 Veeq - 0.2V or £ 0.2V (OMHz)
ISB2 | Standby Supply Current 50 mA
Device deselected, VIN < VIL or = VIH
1SB3 | Sleep Mode Supply Current
2 mA 1
Z2Z > Vee- 0.2V
NOTE
(1) : -N Version only
(2) : All Inputs Static.
DC Electrical Characteristics(1)
Symbol Parameter Test Condition Min. Max. Unit
ILi Input Leakage Current VIN=01o VCC -2 2 HA
ILO | I/O Leakage Current VI/O = 0 to VCC, Output Disabled -2 2 nA
VOL | Output low voltage IOL = 8mA - 0.4 \
VOH | Output high voltage I0H = -5mA 2.4 - Vv
NOTE

(1) : MODE, FT and ZZ are internally biased and exhibit an input leakage current of £ 400 pA.

www.DataSheet4U.com
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N343532L

-K, -N

B AC Test Conditions

Input pulse levels GND to 3V
Input rise and fall times 1.5ns
Input timing reference levels 1.5V
Output timing reference levels 1.5v
Output load See figure 1 and 2

Z0=50Q 50Q

/0 Vi=1.5V
30pF

Figure 1. Output Joad Equivalent

+3.3V

311Q

vo
30401 5pF

Figure 2. Output Joad Equivalent
(for IDCI, WOLZ, 10HZ, 1CZ)

www.DataSheetdU.com




/ NKK N343532L

-K, -N

M AC Electrical Characteristics

(TA=01t0+70°C, VCC =33V +0.3V/- 02V)

Read and Write Cycle
Parameter Symbol 66MHz Unit
Standard | Standard | Min. | Max.
Cycle Time KHKH Icye 15.0 ns
Clock Access Time(Std load) KHQV icD 80 | ns
Output Enable to Quiput Valid | GLGQV tOE 5.0 | ns
Clock High to Output Active tkHax1 | D1 0.0 ns
Clock High to Output Change | tKHQX2 | 1DC2 2.0 ns
Qutput Enable to Output Active| GLOX oLz 0.0 ns
Output Disable to output Hi-Z tGHQZ OHZ 20 | 50 | ns
Clock High to Output Hi-Z KHQZ tcz 20 | 6.0 | ns
Clock High Pulse Width tKHKL tCH 5.0 ns
Clock Low Pulse Width tKLKH fcL 5.0 ns
Setup Times : Address tAVKH tAS 2.5 ns
Address Status  |1ADSVKH| 188 2.5 ns
Data In 'DVKH tps 2.5 ns
Write Enable tWVKH tws 2.5 ns
Address Advance | tADVVKH 25 ns
Chip Enable 'EVKH 2.5 ns
Hoid Times : Address tKHAX tAH 0.5 ns
Address Status [ t(KHADSX | 1SH 0.5 ns
Data In tHDX DH 0.5 ns
Write Enable tKHWX tWH 0.5 ns
Address Advance | tKHADVX 0.5 ns
Chip Enable TKHEX 0.5 ns
ZZ Standby Time 1zzs 60.0 | ns
2Z Recovery Time tzZZREC 60.0 ns

NOTE
(1) : tZZS and £ZZREC is for -N Version only.
(2) 1 tDC1, tOLZ, tOHZ and tCZ are sampled and not 100% tested.

wyrw.DataSheetdU.com
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B AC Timing Waveforms
Read Cycle
tKHKH
I i | |
i
| tADSVKH AKHKL ! tKLKH ! ' | | i i
] ! i ] | i !
T T t + i
—_— } | ]
AP X 1 R WWWWW.WIW{W|WW:W
| [ . ] |
i tADSVKH S i i i | !
I IkHADSX I I i | ! !
R i 1 K H 1 t
AC Xy | R ) WW:WIWEW; m
| 1 I
tAyKH IKHADSX | | | i | :
] 1 I I
XA R ) T IR IR
Address SERRBRTRIN Al A2 R T R o M B e o
1 ! | |
| — ADVVKH j i | I |
! 1KHAX I ! ! ; : I !
T R AR
ADV R RanaR B TR B B SR
Ll
{ : “»| le—tkHaovx | ! ! ! i
e ! twvkH ; f I ! !
BWE, GW ; ; , ' |
o ~ I
BW1 - BWa  20eiaiay QY W WY Y NS W: o
tKHEX ! —] { ! { ! [ |
1EVKH —omrt | tKHWX| | I I | ! !
;- ] 7 v o
— ILEETETEINEEE N Y T TRy XXX 000K,
CE W@M AR | AR R R RS R RN, | &
I } { 1
| ppviana g o |
1
i taLav [ I : | : ! |
OF H
OE ; 1 V4 i :v : ! : | !
GHQO! Fa—ad tcp |
I t Q | !
| GLOX | P tioxe ] } { | | tkHoz :
Data Out 32— @ Q1any Q10 Q2o WX Q3w XK Qapz) JBK Qi nzs 1B Q2 a2y oo

NOTE
(1) : Qn(2) refer to output from address A2. Q1 - Q4 refer to output burst sequence.
(2) : CE2 and CE2 have the same timing as CE. In this timing, When CB Low, CE2 is Low and CE2 is High. When CE is High, CE2 is High and CE2 is

Low.

www.DataSheetdU.com
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-K, -N

Write Cycle
tKHKH
tADSVKH : ' I l ! I i
v tkansy_ KHKL tKLKH | : i 1 |
AP WA N WY R W W W[ X
tADSVKH : | ! 1 : :
—e—1KHADSX : i I ! I
! b e
| |
|

v (XOXXCXXXY R, \VEEre XX GO 1000 R
ol Y | Y W W W W U %
I
I
r |

|
|
tavkH | | | |
tKHAX | ! I ! |
LEVEVERy 3 X O X XEAXKK, " A AR IR XOOOOOOOOCTOO
Address  TRIRRX. At YO ns WSO, R ATy R

| | i
re— KIADVX | i : | |
v QOOCKRX AT OG0 X007 TG00 (XXX b DT DR R
v B\ | A ey | N | &Y TR D | RGN
|

tADVVKH

|
i
twykH | ! ! ! ' X
— e tHIWX ! | | ! | |
) I | | | I
L N N N N N Y N Y
' 1 i 1
(NOTE 3) : 1 twivkH ] | ' |
! ; ! UKHWX ; ! }
— ! 1 ; ; . ;
o5 T | O W W W W W%
tEYKH ! I | i : |
EY tm— IKHEX : | 1 | | |
CE SRRy : | AR | AR o
! ! i 1 1 i
! ! i | I I
1 | I | | |
P~ | T T XX X XXX AT XXX T XL T
OF . ; N R R R KRR
-
| | { | t
! 1
| { 1
f I i i | i {DVKH KHDX
Dataln o (D1 (a1 TR, D1 w2 D2 e, D2 2% D3 A2 D4 a2 D1 e, D2 (a3) D3uay
)
|
| teHaz
Data Out |

NOTE
(1) : CE2 and CE2 have the same timing as CE. In this timing, When CE Low, CE2 is Low and CE2 is High. When CE is High, CE2 is High and CE2 is
Low.
(2) : All bytes WRITE can be initiated by GW Low or GW High and BWE, BW1 - BW4 Low.
3): BWE is low when any one or more Byte Write Enable (ﬂ, E—\ﬁ, BW3 and B—W_4) are Jow in this diagram.

www.DataSheetdU.com
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K, -N
Read/Write Cycle
tHKH
; ) 1
e \ NSNS
tADSVKH | tKHKL KLKH ! ; | | |
]
) | L | | i
] e T T T T T T
AP TR TR W W W
i |
1 | | | | i
i tkHADSX i ! } | l {
AC 1 QOO AX XXX XXX T T T T
AC &/ | Wiy | Y | Y W
favkn | I ! ! ! !
| | I l ! ! !
T RTINS = \(TRTETRT TR TR _
Address JRGREIRN At KBTI Ae YRR R R R R R e
? | ! | | ! |
! tKHAX ! ! | ! ! i
v | o
TR TR T TR TR
ADV SRR ) O NI NI o NI OO
| | i |
! | I |
BWE T T NGO T Ry 1 iy X
BWA-BWa mﬁ*m | D, | AR e W
! | i 1 I
—— } ] | t I |
1 ' | I i
CE I
i ! ' i I i
L ! | I I i
KHEX , ! : : !
== ! 3 | ]
OE : : \ : tkHDX { ! ! '/
! : I| tovkH | | | |
i I I
| i | j i I |
DataIN 22— 1 ! D1 ¢ f ; : {
| Potkdav ! I ¢ ! i i
, | , ! ¢ . aLax i
| kHax i GHQZ i ! ! !
|
Data Out -3 ' 1@ Qtan Q1 695X Q209 XX QBey ———
NOTE
(1) : CEZ and CE2 have the same timing as CE. In this timing, When CE Low, CE2 is Low and CE2 is High. When CE is High, CEZ is High and CE2 is
Low.

(2) : GW is High in this diagram,

Sleep Mode Cycle(l) Snooze
CLK i ) | ) ] i 1 |
1 t | I | 1 | | i 1 ] i 1
i t | I | 1 1 3 1 | ] ( |
I 2 ¢ A
I

_— T | T R RAXKTLRAN XK COCXXXXKIOOOOCA XXXKYC ! !

AP N A ! '»t.t.:.sp:.z.z.:.z.:.t;z. By RS e ‘)%; i &
| i | I i i ! i i i I
I 2 | I R

i | | 1

vy H T H XXX AR XX, OO XXX XXX %& OO

DRy T ) D x...:.:.t.',:.t.:.:.t.:.. s ;/5 e |
i i I | | | / | | i I
! | | | | ; i | | | l

| | 1
| | | | t { (— t (T r i ] | i
7z | | i ! : ! : | | ! | | |
1 1 i 1/ t i ! ! | 1/ )
tzzs tzzrec
NOTE

(1) : -N Version only.

(2) : Data retention is guaranteed when ZZ is asserted and clock remains active.

(3): AC and AP must be asserted for a least 60.0ns after leaving ZZ state.

(4) : Do not assert ZZ during a write operation. www.DataSheetdU.com
(5) : AC and AP must be High at rising edge of CLK when the transition of ZZ from High to Low or Low to High occurs
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-K, -N
M Ordering informations
N3 43532 A A - XX ]
Device Package Speed Function
Type
Blank Standard type
K 5V tolerant Clock pin
N 5V tolerant Clock pir/Sleep mode/Flow Through
4—| 8 ns
| oF QFP
| TQ TQFP
| 43532L  1Mbit Fast Synchronous SRAM
with Burst Counter, Low Voltage
j 32K x 32
PART NO. Access Time (ns) Clock Frequency Operating Current Package
(MHz) (mA)
N343532LQF-8 8 66 250 100Pin QFP
N342532LTQ-8 8 66 250 100Pin TQFP
N343532L OF-8K 8 66 250 100Pin QFP
N342532LTQ-8K 8 66 250 100Pin TQFP
N343532LQF-8N 8 66 185 100Pin QFP
N342532LTQ-8N 8 86 185 100Pin TQFP

vww.DataSheet4U.com
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N343532L
-K, -N

M Package Information

100pin QFP
ITEM | MILLIMETERS INCHES
A 23.20+0.25 0.913£0.010
B 20.0+0.10 0.787 £ 0.004
c 17.20+ 0.25 0.677 £ 0.010
D 14.0 £ 0.10 0.551 £ 0.004
E 0.65 £ 0.2008 0.026 £ 0.003
E 030 +0.06 0.012 +0.002
-0.10 0.004
+0.10 +0.004
G 0.40 0.15 0.016 0.006
+0.20 +0.008
H 2.70 015 0.106 - 0.008 v
| 3.40 [Max.] 0.134 [Max.] ¥
P R I I i a W ;IQIMMMMMMWJL
-0.04 -0.0016 E A K a‘—’j\:
K 0.80 = 0.15 0.031 £ 0.006 A (o]
L Oto 10° Oto 10° Notes
M 1.60 [Typ.] 0.063 [Typ.] 1. These dimensions include package bend.
2. Buirs on the package side surface are less than 0.20mm.
100pin TQFP
ITEM| MILLIMETERS INCHES
A 22.00+ 0.20 0.866 + 0.008
B 20.0 {Typ.] 0.787 [Typ.]
C 16.00£ 0.20 0.630 = 0.008
D 14.0 {Typ.] 0.551 [Typ.}
E 0.65 [Typ.] 0.026 [Typ.}
E 0.30 +0.08 +0.003
-0.05
G 0.10+0.05 0.004 £ 0.002
H 1.40 £0.05 0.055 + 0.002 1 30
I | te0Max] | 0.063Max] Shn }"
J 0.17£0.05 0.007 1 0.002 r M
K 0.50 +0.10 0.020 + 0.004 J
L] sew | ouw ]| %Iﬁmmmmummmmmmhjt
. p.l 0.039 [Typ.] o] J K —-I—
Notes
1. These dimensions include package bend.
2. Burrs on the package side surface are less than 0.20mm.

vww.DataSheet4U.com
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