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CMOS Low Voltage SRAM

Fast Synchronous with Burst Counter
2M-BIT(64K X 32)

Advanced Information
N343632L

-K,-M, -N

M Features

® CMOS SRAM organized as 65,536 X 32bits
® Single+3.3V Power Supply
® Fast Clock Access time : 5.5ns/100MHz, 6ns/90MHz,
Tns/75MHz, 8ns/66MHz, 10ns/60MHz, 12ns/50MHz
® Synchronous operation
® Burst Read/Write :
Pentium™ Burst and Linear Burst Sequence
® Fully Registered Inputs and Outputs for Pipelined Operation
® All Registers triggered off Positive Clock Edge
@ Asynchronous Output Enable : OE
® Burst Mode Selectable : MODE
® Separate Byte Write Enable : BWI - BW4, BWE
and Global Write Enable : GW

100pin TQFP

® Three Chip Enables for Easy Depth Expansion

® 2 Clock Enable and 1 Clock Disable to eliminate multiple bank bus contention

® Common I/O Using Three State Outputs
® 5V Tolerant Clock Pin (-K, -N Versions)
® Flow-Through Mode (-M, -N Versions)
® Sleep Mode (-M, -N Versions)
® Packages

100 pin QFP

100 pin TQFP(1.6mm Max.)

M Description
The N343632L is a 65,536 X 32bits synchronous static RAM

fabricated with advanced CMOS technology using double layer

metal. triple-layer polysilicon technology.

This technology and unique peripheral circuits make the

B Functional Block Diagram

N343632L a high-speed device. The N343632L is suitable for
applications which require high-speed device, low voltage. high-
density memory and wide bit configuration, such as cache and

buffer memory.
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B Pin Configuration

100 pin QFP/TQFP B Pin Description
|| [a) w SYMBOL iN
©ru m‘;';l;‘;;m 8z 5%|§|3|o|n.‘5 © o PIN NAME
< <|O Olidlmimlo > 6 OI0|n|Ol<i<la < < AO-A15 Address input
/Q1 - /O | i
NG :1Dﬂummw 00 90 0 NG Ot 32 Data input/output
o117 [] /016 ADV Burst Address Advance
17018 [ 11015 p—
VCCQ [ VCCQ AC Controller Address Status
GND D T = [
| /01% E f/;gﬂ 4Q AP Processor Address Status |
11020 [ 11013 CE ; ;
1021 B 1012 Chip Enable input
171022 ] 11011 CE2 |Chip Enable input
GNDQ (10 1 GNDQ - ;
VCCQ ] 7ol veeQ CE2 Chip Enable input
11023 ] [J1/010 "W . ANa .
17024 ] /1109 BW1 - BW4 |Byte Write Enable,
N%’g E Z:% SQD BWE BW1 controls I/01-8, BW2 controls 1/09-16,
NC [} [ VvCC BWS3 controls 1/017-24, BW4 controls [/025-32
GND INC/ZZ ——
/025 E 11108 ..EVX,, Giobal Write4EnabIe
11026 ] (1107 OFE .
VCeQ 20 M veea OE _Foutput Enable input
GNDQ [] 601 GNDQ CLK System Clock input
11027 [ 1 1/06 T
11028 ] 1 1/0s5 MODE Mode Select
1/ F— = —
| /828 E E :;8; FT*VWLF‘IOW-Through Pin (-M, -N Versions) -
GNDQ [] GNDQ z7 Sleep Mode Pin (-M. - i
veeQ O F1veca | Sleep oe_i(M, NVersmn;)_
11031 [ 102 vce Power Supply Pin(+3.3V)
11032 O] L 1 VO N P
NC 130 s HINC GND Ground Pin
31 40 B R —
U0 OuUg O vCcCQ {Power Supply Pin for Outputs (+3.3V)
WY =-000R0Q02 - NOTWLO NN P ;
8<<<<<<zz%gzz<<<<<<z GNDQ Ground Pin for Outputs -
= NC No Connection
H Pentium™ Burst Sequence Table { MODE = NC or VCC )
External Address ! A15 - A2, A1, A0
1st Burst Address A15- A2, A1, A0
2nd Burst Address | A15 - A2, A1, AO
3rd Burst Address | A15 - A2, Kf, A_O—‘
B Linear Burst Sequence Tabie ( MODE = GND )
External Address  A15 - A2, 0, 0 A15 - A2, 0, 1 [A15-A2,1.0  [A15-A2 1,1
1st Burst Address A15-A2, 0,1 A15-A2,1,0 A15-A2, 11 ‘A15-A2, 0,0
2nd Burst Address A15-A2.1,0 #15-A2, 1,1 I A15-A2,0,0 {A15- A2, 0,1
3rd Burst Address }A15-A2,1,1 |A15-A2,0,0 A15-A2, 0,1 WA15-A2,1.0

NOTE :

The burst sequence wraps around to its initial state upon completion.

MODE and FT are DC operated pins. Do not alter input state while device is operating.
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B Asynchronous Truth Table
(Standard, -K Versions)

Operation OE 110
Read Cycle L Dout
Read Cycle 7 H Hi-ZV
Write Cycle - X Hi-Z ﬁ
Deseiected - X Hi-Z
(-M, -N Versions)
Operation Tz OE FT )
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 I H | H Hz |
Write Cycle L X X Hi-Z - Din
Deselected J‘i E% X N X i I-ii-Z
Sleep H ’\ X X Hi-Z

NOTE: (1) X means "don’t care”
(2) For a write operation following a read operation, OE must be high before the input data required setup time and held through the input data
hoid time.

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

B Synchronous Truth Table

Operation CE ‘ CE2 | CE2| AP AC |ADV | WRITE | CLK Address o]
Deselected H| x | X X | L | X X 1 N/A Hi-Z
Deselected LI x L Ll 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 X H L X X T N/A Hi-Z

| Read Cycle / Begin Burst L 7‘L H| L x X X T E‘v External HiZ |
Read Cycle / Begin Burst At [ L H| H L |X Ho| 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 i H T Next Data/Hi-Z
Read Cycle / Suspend Burst f X f X X H 3‘ H : H J H { T Current | Data/Hi-Z
Read Cycle / Suspend Burst X‘ H ' X X X H I H H | T Current Data/Hi-Z

| Write Cyc!é / Begin Burst ) L L H H L f‘ X ; L ‘ T " External ‘ C Hiz
Write Cycle / Continue Burst [ X \ X | x H H L \ L1 Next | Hi-Z
Write Cycle / Continue Burst H | X X X | H L ‘ Lo ‘ 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 r H  H [ L | T . Curent ‘ Hi-Z

NOTE: (1) X means "don't care". WRITE = L means any one or more byte write enables (BW 1. BW2. BW3 or BW4) and BWE are Low or GW is Low.

WRITE = H means all byle 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. (1o ensure use of correet
address)

(3) Data/Hi-Z means that the condition of the [/O's ure controlled by OE. 110 oulputs data when OE = L., otherwise /0 = Hi-Z.
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B Partial Truth Table for Write Enable

Operation [ GW WV_E[ BW1| BW2| BW3 BW4
Read Cycle H H ‘ X X X X
Read Cycle \ H L | H H ' H t',,
Write Cycle / Byte1 only H L L H H H
Write Cycle / All Bytes H L L L L L
Write Cycle / All Bytes L } X1 X1 X X X

NOTE :

(1) X means “don't care”.

(2) Using BWE and BW1, through BW4, any one or more bytes may be written.

@ Absolute Maximum Ratings

Symbol Rating Min. Max. \ Unit \ Note
vCce Supply Voltage | GND-05 | 46 Vv I
VTERM Terminal Voitage CLK GND-05 | VCC+0.5 v 1

with Respect to (Max. 4.6)
GND GND-05 | VCC+24 A 2
{Max. 6.0) N
'AlOther | GND-05 VCC+05 | V
| Pins (Max. 4.6) N
TA Operating Temperature 0 70 c |
TBIAS Temperature Under Bias -55 125 B ‘:C ]
TSTG Storage Temperature -55 I 125 °C ]
NOTE: (1) Standard, -M, Versions.
(2) -K, N Versions.
B Recommended DC Operating Conditions
Recommended DC Operating Conditions (TA = 0 to 70°C)
Symbol Parameter Min. | Typ. Max. Unit | Note
Vce, Veeq Supply Voltage 3.1 3.3 3.6 Y |
GND Supply Voltage | o o | 0 \ |
VIH Input High Voltage | 1/01 -1/032, 2.0 Veeq + 0.3 \
| CLK | 20 Vee+03 |V 1
‘ 2.0 Vec+24 | V | 2
(Max. 5.5) .
All Other Pins | 2.0 Vee + 0.3 \
| aronerpms |20 v
ViL Input Low Voltage 03| | o8 Y 3

NOTE :

(1) Standard, -M, Versions.

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

NOTICE

Stress greater than those listed under
ABSOLUTE MAXIMUM RATINGS may
cause permanent damage to the device. This is
a stress rating only and functional operation of
the device at these or any other conditions
above those indicated in the operational
sections of this specification is not

implied. Exposure to absolute maximum rating
conditions for extended periods may affect
reliability.
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B Capacitance

(TA = +25°C, f = [.OMHz)

Symbol Parameter Condition Max. Unit
CIN Input Capacitance VIN =0V 6 pF
COUT | Output Capacitance | VI/O =0V 3 8 pF

M DC Electrical Characteristics

(TA=01t070°C, VCC = 3.3V + 0.3V/-0.2V)

Symbol Parameter 110OMHz | 90OMHz | 75MHz | 66MHz | 60MHz | 50MHz | Unit ‘ Note
ICC | Operating Supply Current ‘
P g Supply 340 320 300 280 260 240 mA |
Device selected, VIN < VIL or > VIH, I(I1O) = 0
ISB | Standby Supply Current
20 20 20 20 20 | 20 mA 1
Device deselected, VIN < VIL or 2 VIH (OMHz) : i
|
ISB1 | Standby Supply Current
PPl 2 2 2 2 2 2 mA 1
Device deselected, VIN < 0.2V or 2 Vec - 0.2V,
VIN(//O) = Vceq -0.2V or £ 0.2V (OMHz) i
ISB2 | Standby Supply Current ‘ : | ‘
60 55 50 45 40 @ 35 mA 1
Device deselected, VIN < VIL or 2 VIH :
ISB3 | Sleep Mode Supply Current B ] )
P pRY 2 2 2 2 2 12 mA 2
ZZ >Vcc- 0.2V 1
NOTE : (1) All Inputs Static
(2) -M, -N Versions only.
DC Electrical Characteristics(1)
Symbol Parameter Test Conditions Min. | Max. ‘{ Unit
IL} Input Leakage Current™ VIN = 0 to Vce -2 2 pA
ILO | I/O Leakage Current VI/O = 0 to Ve, Output Disabled -2 2 A
VOL | Output Low Voltage 0L = 8mA - 0.4
VOH | Output High Voltage IOH = -5mA 24 -

NOTE: (1) MODE, FT and ZZ pin have an internal pull-up and exhibit an input leakage current of + 400uA
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H AC Test Conditions

Input pulse levels GND to 3V

Input pulse 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

2Z0=50Q2 50Q

VO ——

T\ /\\f\/“— Vi =15V
J7 :L I "

(Including scope and jig)

Figure 1. Output Load Equivalent

+3.3V
J

3110

1o
>
304Q j> 5pF

(Including scope and jig)

Figure 2. Output Load Equivalent
(for TDC1. TDC2, TOLZ, TOHZ, TCZ)
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M AC Electrical Characteristics
(TA =010 70°C, VCC = 3.3V + 0.3V/ - 0.2V)
Read and Write Cycle
Parameter Symbol 100MHz ‘T 90MHz 75MHz 66MHz 60MHz | 50MHz Unit
| Standard | Alternative| Min. | Max. Min. | Max. WMin.ﬂax.J Min. | Max. | Min. rMaxWMJ

Oycteme | W tove [100] [m1, Jrea] 10| [17] 120 [ne]
Clock Access Time (OpF load) | havo | 'cpo 59 55 | ool IO A S 110 i ns
Clock Access Time (Stdload) | tHov | tco | 85 | | 80| (70| 80 100 120 | ns
Output Enable to Output Valid | tgLQV tog 50 | 5.0 5.0 | 5.0 | 6.0 6.0 ns
Glosk Hign 0 Ouput Acive | ot | ooy | 20| [20 | 2o a0 Tao | a0 o
Clock High to Output Change | Hax2 | 'ocz | 2.0 T 20 i 20 2.0 \ 20 | |20 T s
@pu&m'é?@?@cﬂve teox  foz (00 00 00 00 o0 00
Output Disable to Outpuﬂz“GHQL loHz 50 ‘L 50 3 : 50 | | 50 W#io ‘\7“7745;0 ns |
Clock High to Output Hi-Z tkHQz | 'cz 20 100 20 | 111,20 | 133 20 150| 20 167 20 200 ns
Clock High Pulse Width | 'KHKL | 'cH | 35 a0 50 50 60 | 60 s
CockLowpusewan | Wi |t 95 40| s Tsosol w0
Setup Times : Address tavkH = tas | 25 | 25 25 L 25 ! 25 \ i 25 ns
Address Status | taDSVKH ~ 'ss | 25 | 25 25 2.5 25 25 | s
Data In fovkH DS 25 | izs 25 25 25 w 25 ns
Write Enable WyvkH = tws 25 25 25 ‘ 25 } 25 25 1 ns
Address Advance| tADVVKH | 25 |25 | 25 | |25 | 25 25 ns
ChipEnable | tevkd 25 ,,,,\: 25 | _af;,s,.fy,, J 2.5 25 25 | s |
Hold Times : Address tkHAX ~ laH | 05 los : 0.5 " 05 05 0.5 ns
Address Status | IKHADSX ~ ISH ‘ 0.5 | 05 | | 05 ] 05 1 | 05 05 " ns
Data In tkHDX | 'DH 05 05 05 05 | 05 | 05 ns
Write Enable tkHwX = twH 05 05 05 05 | 05 | 05 | ns
Address Advance | tKHADVX 05 J 05 } 05| ‘ 05 | L 05 ; 05 | ns
Chip Enable tKHEX | 05 los 05 0.5 05 105 ! ns
7z s"{;@y’}i}ﬁgﬁ R ] 100.0 W_ 1000 i 1000|  100.0 1000 3100.6'? ns |
27 Recovery Time ' 127REC 1100.67!77" 1000 | 1000 1000, 1000 1000  ps

NOTE : (ZZS and 1IZZREC is for -M. -N Versions only.
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W AC Timing Waveforms

taHQz —
taLax «9 tkra
” -

' ! N
. tKHQX2 o ft— : | KHQZ !
Data Out : Q1(A|H L Q1 i Q2 W;{‘ Q3 B Qainey }&K Qi \{3‘ Q212

Read Cycle
tKHKH
R E— 1 I I b i
1 tKLKH i : ‘ | | [
I | | | ! !
[— T il o
e | I A A A N A A
; tADSVKH | ; ; : '
! 1KHADSX ‘ ‘ : ! ! ! |
AC N N A A N I
A .‘ | ! | l !
| tKHADSX ) | , \ \ \‘
REECONEIPEEIVEE ey
Address 2 AR
JtADVVKH X
t I
ADV ) |
BWE.GW L e Rt ‘
_DWWe, GV TR ; 1 :
Bwi - Bwa MaReniiieniy | R ! 1
tKHEX ' } | '
. l tKHWX : : i
! e !
: KHQY e . | ‘ | !
; tGLQY —wr—ta— | ; |
OE ! | | I l .‘
r )

NOT : (1) Qn(A2) refers to output from address A2. QI - Q4 refers to outputs according to burst sequence.
(2) CE2 and CE2 have the same timing as CE. In this timing. when CE is Low. CE2 is Low and CE2 is High. When CE is High, CE2 is High and
CE2 is Low.
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Write Cycle

1
| | ' |

CLK
\_/ , ; |
tADSVKH ! ! !
J— > | L } L
o R U W X
1 I |
tADSVKH | | ! ‘J ! i
tkHADSX ‘ ! ! ! ! [J—
O i W W W W W TR %
ta ‘ | ‘ ‘ ! 1
| ! ] |
Address T o Y
tADVVKH] _ ‘ ! E | ; :‘ |
i ! ] | | o
ADV I\ R A N N N e N
twykH r } ! | | } |
BWE ! tKHwX ! ! : l
BW1-Bwa R nyi m ! é’;’i@@ X x‘{Y&\ i W xzx xxxxb\ m M:‘ AQX;K ;‘f;)\‘: /‘7&("}\ m /é
(NOTE 2 3 ‘ L WK : ! ! (
‘ ; X i Lo IKHWX ! \ | :
ow T T 7 ‘ i X T T T T X
rony Y N Wy N A\ W W W W R
tEVKH ! w ! ! | ‘
. - IKHEX i | i ' ;
CE & KWXQM S Q\&Qx’;& : Aj&g&"x&xg&i 5@?0 Q&;\E&A)E:x;&gxx555;3355&5&&ﬁéx;ﬁ&g‘m\f Ak‘%@‘g’ixzx&i&x@*§§*§€*§’
1 : : 1 1 |
| ) 1 | |
oF | R R oo
! ! | '

|
./ |
i !
'
i
i |
} |
|

D1 a2y D2 a2, D220 D342y 0

|
Ostain  $— O T
‘ +T—tGHoz
DataOut ¥ 1 XX

t
! ﬁ‘DVKH - tkHDX
D4(A2)>‘,¢{?‘< D1 (a3 “t DZ(As):*X;’: D3(A3)?,f‘ff\

NOTE: (1) CE2 and CE2 have the same timing as CE. In this timing, when CE is 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 Enables (BW1, BW2, BWE3, and BW4) are low in this diagram.
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Read/Write Cycle

CLK \_pr’_u:_

i tADSVKH
{t—

g

i tkHADSX

&l

Address %

ADV ekt
BWE sy
BW1-BWa o i O

tEYKH
CE | x’é‘i‘(‘:xx ’vgly‘ng\

tovkH ‘

|
|
1
i
t

\
L
X 3 '
|
l
\

N | AR “M ’WW &*%‘%KW%& \/W*XW&%'

! |
. |
| 4‘ ! l ‘ : | t
DataIN 2 ; i D1 ; 1 1
; | tKHOV e | L toax | ‘ ‘ 3
i YHOXT ] i emllgHaz e )
Data Out $— ‘ ot W& OwYXb Q20 7K Qe y—

NOTE: (1) CE2 und CE2 have the same timing as CE. In thix timing. when CE is Low. CE2 is Low and CE2 is High. When CE is High. CE2 is High and
CE2 is Low.
() GW is High in this diagram.

Sleep Mode Cycle™

Snooze
}4« e

i 1 | : ‘ /! ;
FC N NS 7/ B -x,«xxw:ww T *W T "MT W AT

. ((
AT Ry X x T M‘qﬁé’&‘(@’f\i’\\i mcw:x:‘;.:xww DR

v
'
'
'
|

" ‘:333 o

NOTE : (1) Data retention is guaranteed when ZZ is asserted and clock remains active.
(2) AC and AP must not be asserted for a least 100ns after lcaving 77 state.
(31 Do not assert ZZ during a write operation.
(4y -M. -N Versions only.
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B Ordering Information
N3 43632L A A - X X ]
Device Package Speed Function
Type
Blank Standard Type
K 5V tolerant Clock pin
M Sleep mode/Flow Through
N 5V tolerant Clock pin/Sleep mode/Flow Through
55 (5.5)
6
7
8 ns
10
12
QF QFP
TQ TQFP
43632L 2Mbit Fast Synchronous SRAM
with Burst Counter, Low Voltage
64K X 32
PART NO. ‘ Access Time Clock Frequency [ Operating | Package
(ns) (MHz) Current (mA)
_N343632LQF-55 | 55 100 o840 N00PInQFP
kgsi;ssg,g@::sg\r — 5.5 100 340 100Pin TQFP
| _N343632LQF-6 i 6 i 9% %0 . 100PnQFP
_N343g3aLtae | 6 90 320 . 100Pin TQFP
| N343632LQF-7 7. 75 300 | 100PinQFP |
| N343632LTQ-7 7 71 75 1 300 100Pin TQFP
I T T T T e
N343632LQF-8 8 i 86 1 280 ' 100Pin QFP
| nossszTae o8 s 280 | 100PWTQFP
| N343632LQF-10 ) 0. 80 - 260 F 100Pin QFP
| N343632LTQ-10 | 10 60__ B 260 l __100Pin TQFP
| N343632LQF-12 12 ‘r 50 1 240 ‘ ~ 100Pin QFP
N343632LTQ-12 | 12 50 3 240 | 100Pin TQFP
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PART NO. Access Time ( Clock Frequency Operating f Package
(ns) (MHz) Current (mA)
N343632LQF-55K 55 100 1 340 100Pin QFP
N343632LTQ-55K 5.5 i 100 340 ~_100Pin TQFP |
N343632LQF-6K | 6 % 320 ~_100PinQFP |
N343632LTQ-6K B 90 . 320 100Pin TQFP
N343632LQF-7K 7 75 | 800 100Pin QFP
N343632LTQ-7K 7 75 | 300 100Pin TQFP
N343632LQF-8K 8 66 280 ___100Pin QFP
N343632LTQ-8K 8 66 280 ‘v __100Pin TQFP
N343632LQF-10K 10 60 . 260 100Pin QFP |
N343632LTQ-10K 10 60 260 100Pin TQFP |
N343632LQF-12K L 12 50 240 100Pin QFP |
N343632LTQ-12K : 12 50 ] 240 100Pin TQFP
N343632LQF-55M 5.5 100 340 100Pin QFP
N343632LTQ-55M 55 100 340 100Pin TQFP |
N343632LQF-6M [¢] 90 ol 320 100Pin QFP
N343632LTQ-6M 6 9 ‘ 320 100Pin TQFP
N343632LQF-7M i 7 75 ] 300 100Pin QFP
N343632LTQ-7M | 7 75 i 300 ‘ 100Pin TQFP |
N343632LQF-8M 8 66 280 | 100Pin QFP
N343632LTQ-8M 8 66 | 280 100Pin TQFP
N343632LQF-10M 10 60 260 100Pin QFP
N343632LTQ-10M 10 60 i 260 100Pin TQFP
N343632LQF-12M . 12 50 B 240 100Pin QFP N
N343632L.TQ-12M 12 50 i 240 100Pin TQFP
N343632LQF-55N 55 100 340 100Pin QFP |
N343632LTQ-55N 5.5 100 | 340 100Pin TQFP
N343632LQF-6N 6 90 32Q 100Pin Q‘FP
N343632LTQ-6N 6 90 320 100Pin TQFP B
N343632LQF-7N 7 75 300 100Pin QFP
&43632LTQ-7N 7 75 ] B 300 100‘P|niTQFf__
N343632LQF-8N 8 66 280 100Pin Q—FP
N343632LTQ-8N 8 66 L i 280 ] 100Pin TQIT“_
N343632LQF-10N 10 60 o 260 B 100Pin QFP
N343632LTQ-10N A 10 60 260 ﬂ1 00Pin TQFP
N343632LQF-12N 12 50 240 100Pin QFP
N343632LTQ-12N 12 50 240 100Pin TQFP
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