HIGH-SPEED IDT70P5258ML
8K x 16 TriPort IDT70P525ML
¢  STATIC RAM IDT70V525ML
Features
O

U High-speed access
- Industrial: 55ns (max.)
U Low-power operation
— IDT70P5258ML and IDT70P525ML
Active: 54mW (typ.)
Standby: 7.2 W (typ.)
- IDT70V525ML
Active: 450mW (typ.)
Standby: 250 W (typ.)

TriPort architecture allows simultaneous access to the
memory from all three ports

Fully asynchronous operation from each of the three
ports: P1, P2, and P3

IDT70P5258 supports 3.0V and 1.8V I/O's

Available in 144-ball 0.5mm-pitch fpBGA

Industrial temperature range (-40°C to +85°C)

Functional Block Diagram
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IDT70X525XML

Preliminary

Low Power 4K x 8 TriPort Static RAM

Description

TheIDT70X525X isahigh-speed 8K x 16 TriPort Static RAM designed
to be used in systems where multiple access into a common RAM is
required. This TriPort Static RAM offersincreased system performance
inmultiprocessor systemsthathave aneedtocommunicate inrealtime and
alsooffers added benefitfor high-speed systemsinwhich multiple access
is required in the same cycle.

The IDT70X525X is also designed to be used in systems where on-
chiphardware portarbitrationis notneeded. This partlendsitselftothose
systems which cannot tolerate wait states or are designed to be able to
externally arbitrated or withstand contention when more than one port

Pin Configurations(1:2:3)

Industrial Temperature Range

simultaneously accessesthe same TriPort RAM location.

The IDT70X525X provides three independent ports with separate
control, address, and I/O pins that permitindependent, asynchronous
access for reads or writes to any location in memory. It is the user’s
responsibility to ensure dataintegrity when simultaneously accessing the
same memory location from mutiple ports. An automatic power down
feature, controlled by BEo and BE1 on Port 1 and CE on Port 2 and on
Port 3, permitsthe on-chip circuitry of each portto enteravery low power
standby power mode.

The IDT70X525X is packaged in a 144-ball 0.5mm-pitch fpBGA.

70(P/V)525XBZ
BZ-144
12/19/03 Top VIeW
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 All Al2
1/07pP3| 1/06P2| 1/04p3| 1/03pP2 | 1/01P2| OEP3 |RMWP2| NC | A11p2 | Aor2 | A7P2 | AsP2
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12
I/07p2 | 1/06P3| VDD | 1/O2pP3] 1/O0p3| OEP2| CEP3 | NC | Aior3 | Asp3 | Aerz | Asps
c1 c2 c3 c4 cs5 c6 c7 cs c9 c10 ci1 c12
I/09p2| Vss | I/Osp2| 1/0O2p2| I/00P2|R/WP3| CEpP2 | A11P3 | A1oP2 | Asp2 | AsP2 | A4p3
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12
1/010pP3 I/OspP2| 1/0OsP3| 1/03P3| 1/01P3| VDD | VoD | Vss | Agrz | A7p3 | A4p2 | Asp2
= E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12
1/011P3|1/O11P2] 1/O8pP3| 1/04rP2| VDD Vss Vss | Vss Aor3 | A3p3 | A2r3 | A2p2
F1 F2 F3 F4 F5 F6 F7 F8 Fo F10 F11 F12
1/012pP3|1/O12pP2| I/0O9pP3 | VDD | VDDW)| Vss Vss Vss | Vss | Vbp | A1p3 | Aop2
G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 G11 G12
1/015P21/O13P3|1/O10P2|l/O13P2] Vss | Vss Vss Vss Vss | Vobo | Aipz2 | Vop®)
H1 H2 H3 Ha H5 H6 H7 H8 H H10 H11 H12
1/015p3|1/0O14P41/0O14rP2] VoD | Vss | Vss | Vss | Vss | Vob | Vbbp |INTespi|INTe2pd
J1 J2 J3 J4 J5 J6 J7 J8 J9 J1o Ji1 J12
1/02pP1] 1/01P2| VoD | Vss | Vss | Vss | Vss | Vob | Vob | Aori |INTrirs|INTR1r4
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12
1/0O3p1| I/Oo0P1| I/0O4rP1| VsS VDD Vss VDD VoDp | AtorP1| A3rP1 | A2p1 | A1P1
L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12
1/06P1|1/O5P1 | I/O8P1 |I/O10P1f 1/012P1|1/O14P1| OEpP1| BEor1] NC | Agri | A7rP1 | AdrP1
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 |M11 M12
1/07P1| Vpp |1/O9p1 [1/O11r1| I/O13rP1| 1/O15PY R/WP1| BE1rp1| A11p1| AsPi| Aeri| Aspi
5681 drw 02

NOTES:
1. Vobg for 70P5258.



IDT70X525XML

Low Power 4K x 8 TriPort Static RAM
Pin Configurations!'?

Symbol Pin Name
AoP1 - Al1P1 Address Lines - Port 1 (Input)
AoP2 - A11P2 Address Lines - Port 2 (Input)
A0P3 - A11P3 Address Lines - Port 3 (Input)
I/OoP1 - 1/015P1 Data I/O - Port 1
I/OoP2 - 1/015P2 Data /O - Port 2
I/O0P3 - 1/015P3 Data I/O - Port 3

Read/Write - Port 1 (Input)

Read/Write - Port 2 (Input)

Read/Write - Port 3 (Input)

Chip Enable - Port 2 (Input)

Chip Enable - Port 3 (Inpu)

Output Enable - Port 1 (Input)

Output Enable - Port 2 (Input)

RIWp1
RIWp2
R/Wr3
CEp2
CEP3
OEP1
OEP2
OEP3

Output Enable - Port 3 (Input)

BEop1 Bank Enable 0 - Port 1 (Inpuf)

BE1P1 Bank Enable 1 - Port 1 (Inpuf)
INTP1- P2 Interrupt P1 - P2 - Port 1 (Output)
INTP1-P3 Interrupt P1 - P3 - Port 1 (Output)
INTP2-P1 Interrupt P2 - P1 - Port 2 (Output)

INTP3 - P1 Interrupt P3 - P1 - Port 3 (Output)

Vob Power (Input)

VDbDQ Port Power Supply (Input)®4

Vss Ground (Input)

NOTES: 5681 thl 01

1. All Vop pins must be connected to the power supply.
. All Vss pins must be connected to the ground supply.

2
3. IDT70P5258 only.
4

For Port 2 and Port 3.

Preliminary
Industrial Temperature Range



IDT70X525XML
Low Power 4K x 8 TriPort Static RAM

Preliminary

Industrial Temperature Range

Recommended DC Operating Conditions

Symbol Device Port Parameter Min. Typ. Max. Unit
70P5258 17 18 19
Vop 70P525 All Supply Voltage 1.7 1.8 19 \
70V525 2.7 3 3.3
70P5258 | Port2 & 3 2.7 3 3.3
VoDpQ 70P525 N/A I/O Supply Voltage® _ _ _ v
70V525 N/A — — —
Vss All All Ground 0 0 0 \%
Port 1 12 — Vop+0.2
70P5258
Port2 & 3 2 —_ Vopg+0.2
ViH Input High Voltage \
70P525 All 12 — Vop+0.2
70V525 All 2 — Vop+0.2
Port 1 0.2 — 0.4
70P5258
Port2 & 3 0.2 — 0.6
ViL Input Low Voltage \
70P525 All 0.2 — 0.4
70V525 All 0.2 — 0.6
5681 thl 02
NOTES:

1. The supply voltage for all ports on the IDT70P525 and IDT70V525 is supplied by Voo so there are no Vooq pins on these devices.

2. ViL > -1.5V for pulse width less than 10ns.

3. VTERM must not exceed Vob + 10% for Port 1 or Vopg + 10% for Port 2 and Port 3.

Capacitance” \
(TA = +25°C, f = 1.0MHz) Absolute Maximum Ratings!"
Symbol Parameter Port Conditions® Max Unit Symbol Rating Industrial Unit
cn | Input Port 1 Vin = 8dV 18 pF VTERM® Terminal Voltage 0.5 to Voomax + 0.3V | VvV
Capacitance  [poio & 3 | v = 3dv 9 pE with Respect to GND
output Port 1 Vour = 3dV 20 pF TBlAS Temperature Under Bias -55 to +125 °C
CouT | Capacitance _
Port2 &3 | Vour = 3dV " PF TsTe Storage Temperature -65 to +150 °C
5681 tbl 03 .
NOTES: TIN Junction Temperatue +150 °C
1. This parameter is determined by device characterization but is not production lour
tested. _ . . (for 70V525) DC Output Current 50 mA
2. 3dV references the interpolated capacitance when the input and the output
signals switch from OV to 3V or from 3V to OV. lout
(for 70P525 DC Output Current 20 mA
and 70P5258)
5681 tbl 05
NOTES:
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may

Maximum Operating Temperature
and Supply Voltage!

Grade Ambient Temperature | Device | Vss Vop
70P525
70P5258 ov 1.8V + 100mvV
Industrial -40°C to +85°C
70V525 | OV 3.0V + 300mV
5681 thl 04
NOTES:

1. This is the parameter Ta. This is the "instant on" case temperature.

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.

VTERM must not exceed Vop + 10% for Port 1 or Vopg + 10% for Port 2 and Port
3 for more than 25% of the cycle time or 10ns maximum, and is limited to < 20mA
for the period of VTerm > Vop + 10% (Port 1) or Vopq + 10% (Port 2 and Port 3).



IDT70X525XML Preliminary

Low Power 4K x 8 TriPort Static RAM Industrial Temperature Range
DC Electrical Characteristics Over the Operating

Temperature and Supply Voltage Range!'?
70P5258
70P525 0V525
Ind'l Only Ind'l Only
Symbol Parameter Test Condition Version Typ.® | Max | Typ.% | Max | Unit
o |Dynamic Operating Current | CE = Vi, Outputs Open INDL L | 30 | 50 | 15 [ 180 | mA
(Both Ports Active - CMOS | f = fuax®
Level Inputs)
Iss1 | Standby Current (Both Ports - | CEr and CEL = VH IND'L L | .004] .06 5 10 | mA
CMOS Level Inputs) f= fuax®
Iss2 | Standby Current (One Port- | CE"a" = Vi and CE's" = ViH®, Active Port Outputs Open IND'L L 7| 8| 9 | 120 | mA
CMOS Level Inputs) f= fuax®
Isss | Full Standby Current (Both | Both Ports CEL and CER > Voo - 0.2V, INDL Ll o4 6 | 84 | 150 | pA
Ports - CMOS Level Inputs) | ViN > Vop - 0.2V or ViN < 0.2V
f= fuax@
Isss | Standby Current (One Port- [ CEa" < 0.2V and CE's > Voo - 0.2V IND'L L 7| 8| 9% | 120 | mA
CMOS Level Inputs) VN > V%) -0.2V or ViN < 0.2V, Active Port Outputs Open
f= fuax

5681 bl 06
NOTES:

1. Voo = 1.8V for 70P5258 and 70P525. Voo = 3.0V for 70V525, Ta = +25°C, and are not production tested. Ioo oc = 15mA (typ.)

2. At f = fmax, address and control lines are cycling at the maximum frequency read cycle of l/trc, and using “AC Test Conditions”.

3. For the 70P5258, if Port "A" is Port 1 then Port "B" may be either Port 2 or Port 3. If Port "A" is either Port 2 or Port 3, Port "B" must be Port 1.
4. Voo = 1.8V + 100mV for 70P525 and 70P5258. Voo = 3.0V + 300mV for 70V525.

DC Electrical Characteristics Over the Operating

Temperature and Supply Voltage Range'?
Symbol Device Port Parameter Test Conditions Min. Max. Unit

70P5258 All Vop = 1.8V, VIN = 0V to Vbp e 1

It 70P525 All Input Leakage Current Vop = 1.8V, ViN = 0V to Vop o 1 HA
70V525 All Vop = 3.0V, VIN = 0V to Vbp e 1
70P5258 All CEx = BEx = Vi1, Vout = OV to Vop e 1

ILo 70P525 All Output Leakage Current | CEx = BEx = Vi, Vour = OV to Vob e 1 HA
70V525 All CEx = BEx = Vi1, Vout = OV to Vop — 1
Port 1 loL = +0.1mA e 0.2

70P5258

Port2 & 3 loL = +2mA e 0.4

VoL Output Low Voltage Y,
70P525 All loL = +0.1mA — 0.2
70V525 All loL = +2mA e 0.4
Port 1 lon = -0.1mA 1.4 e

70P5258

Port2 & 3 loH = -2mA 21 —

VoH Output High Voltage Y,
70P525 All lon = -0.1mA 1.4 e
70V525 All loH = -2mA 21 e

5681 thl 07
NOTE:

1. At Vop < 2.0V input leakages are undefined.
2. Vop = 1.8V + 100mV for 70P525 and 70P5258. Vop = 3.0V + 300mV for 70V525.



IDT70X525XML Preliminary
Low Power 4K x 8 TriPort Static RAM

Industrial Temperature Range

AC Test Conditions

Input Pulse Levels

Input Rise/Fall Times

Input Timing Reference Levels
Output Reference Levels
Output Load

GND to 3.0V/GND to 1.8V
3ns Max.
1.5v/0.9v
1.5V/0.9v

Figures 1, 2 and 3

3.0v/1.8V

R1

30pF(®) R2

l

5681 drw 04

5681 thl 08

3.0V 1.8v

R1 1022Q 13500Q

R2 729Q 1080002

5681 thl 09

Figure 1. AC Output Test Load for the 70P525 and 70P5258

3.3y

%5909

DATAouT 0
435Q 30pF

77

5681 drw 05

Figure 2. AC Output Test Load for the 70V525

3.3V

590Q
DATAouTt —T——o

4350 % — 5SpF

77
5681 drw 06

Figure3. AC Output Test Load for the 70V525
(for tHz, tux, twz, tow)

Timing Waveform of Read Cycle No. 1, Any Port®

trRC

ADDRESS ><

X

taa

e———— tOH

—— tOH ———™|

DATAouT

PREVIOUS DATA VALID

DATA VALID

NOTE:

1. RAW = Vi and CE (or BEX) = ViL.

5681 drw 07




IDT70X525XML
Low Power 4K x 8 TriPort Static RAM

Preliminary

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage

Industrial Temperature Range

70X525X
Ind'l Only
Symbol Parameter Min. | Max. | Unit

READ CYCLE
trRC Read Cycle Time 55 e ns
taA Address Access Time e 55 ns
tAcE Chip Enable Access Time e 55 ns
tAOE Output Enable Access Time — 30 ns
toH Output Hold from Address Change 5 e ns
tz Output Low-Z Time®? 5 — ns
tHz Output High-Z Time®2 — 25 ns
U Chip Enable to Power Up Time®@ 0 — ns
tPD Chip Disable to Power Down Time® — 55 ns
NOTES: 5681 110

1. Transition is measured OmV from Low or High-impedance voltage with the Output Test Load (Figure 2).

2. This parameter is guaranteed by device characterization but is not production tested.

Timing Waveform of Read Cycle No. 2, Any Port(":2

tACE
CE BEx(®®
CEX or BEX ﬁ Ve
N /]
o tAOE >
OE _\
N /T
©)
«——  tHZ
- tz®
4
DATAouT N VALID DATA
tPu “ tPD
Icc /
CURRENT 71 50% 50%
IsB
5681 drw 08

NOTES:

aRhwnE

RIW = Vin for Read Cycles.

Addresses valid prior to or coincident with CE (or BEX) transition LOW.
CE for Port 2 or Port 3, BEx for Port 1.

Timing depends on which signal is asserted last, CE (or BEx) or OE.

Timing depends on which signal is deasserted first, CE (or BEx) or OE.




IDT70X525XML Preliminary

Low Power 4K x 8 TriPort Static RAM Industrial Temperature Range

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage

70X525X
Ind'l Only
Symbol Parameter Min. | Max. Unit
WRITE CYCLE
twe Write Cycle Time 55 e ns
tEW Chip Enable to End-of-Write 45 e ns
taw Address Valid to End-of-Write 45 e ns
tas Address Set-up Time 0 e ns
twp Write Pulse Width® 40 — ns
twR Write Recovery Time 0 e ns
tow Data Valid to End-of-Write 30 e ns
tHz Output High-Z Time®2 — 25 ns
tDH Data Hold Time 0 — ns
twz Write Enable to Output in High-Z%2 — 25 ns
tow Output Active from End-of-Write 2 0 — ns
5681 thl 11
NOTES:

1. Transition is measured OmV from Low or High-impedance voltage with the Output Test Load (Figure 2).
2. This parameter is guaranteed by device characterization but is not production tested.
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Low Power 4K x 8 TriPort Static RAM Industrial Temperature Range

Timing Waveform of Write Cycle No. 1, RW Controlled Timing‘®

< twe >
ADDRESS >< ><
a—tAS©) —»
F o BE - tAW >l tWR(3)—>
or BEx — /
N /) . o .
N twp® > ) tHz
_ N
RIW N ;/
)
tLz DA -~ - — triz () —>]
- tow [ >
DATAouT @ @) —
<— tow —™<*—1tDH

DATAIN /|
5681 drw 09
Timing Waveform of Write Cycle No. 2, CE Controlled Timing(®
N twe >

ADDRESS >< ><

o - taw >

CE or BEx /

3
< tas® —ere- tew® > > wr?
RIW \ )
[ tow — > tDH — ™
DATAIN
5681 drw 10

NOTES:
1. R/W or CE (or BEx) = ViH during all address transitions. _
2. A write occurs during the overlap (tew or twe) of a CE (or BEx) = ViL and a R/IW = VL,
3. twr is measured from the earlier of CE (or BEx) or RIW = ViH to the end of write cycle.
4. During this period, the I/O pins are in the output state, and input signals must not be applied.
5. If the CE (or BEX) LOW transition occurs simultaneously with or after the R/W = Vi transition, the outputs remain in the High-impedance state.
6. Timing depends on which enable signal is asserted last, CE (or BEx) or R/W.
7. Transition is measured OmV from Low or High-impedance voltage with the Output Test Load (Figure 3). This parameter is guaranteed but is not production tested.
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Low Power 4K x 8 TriPort Static RAM

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range

Preliminary

Industrial Temperature Range

70X525X
Ind'l Only
Symbol Parameter Min. | Max Unit
INTERRUPT TIMING
tas Address Set-up Time 0 e ns
twR Write Recovery Time 0 e ns
NS Interrupt Set Time e 45 ns
IR Interrupt Reset Time — 45 ns
5681 thl 12
Waveform of Interrupt Timing!"
- twe -
ADDR'» >< INTERRUPT SET ADDRESS” >O<><><
. ! tas® —— twr) ——|
CE"A" or BExA" —\
N
A, N
R/W"a N
e— tins®
INTs"
5681 drw 12
tRC >
ADDR'8" >< INTERRUPT CLEAR ADDRESS"”
— » tas®
E'’ or BExs’ —
N
~r
OFw R
— ting®
INT""
5681 drw 13

NOTES:

1. If Port Ais Port 1, Port B may be either Port 2 or Port 3. If Port A is either Port 2 or Port 3, Port B must be Port 1.
2. See Interrupt Truth Table II. . _

3. Timing depends on which enable signal (CE or R/W) is asserted last.

4

. Timing depends on which enable signal (CE or R/W) is de-asserted first.

10
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Low Power 4K x 8 TriPort Static RAM Industrial Temperature Range

Functional Description

The IDT70X525X providesthree ports with separate control, address,
and I/0 pinsthat permitindependentaccess for reads or writes to the two
banks of memory. These devices have anautomatic power down feature
controlled by BEoand BE1 on Port 1 and CE on Port 2 and Port 3. The
CE (or BEx) controls on-chip power down circuitry that permits the
respective portto gointo standby mode whennot selected (CE orBEx =
VIH). WhenPort Lisenabled, ithas access to the fullmemory. When Port
2isactiveithas accesstoBank 1 ofthe memory. WhenPort 3isactive it
has accesstoBank 2 of the memory. See Truth Table | for adescription
ofthe Read/Write operation.

Truth Tablg 1 - Rea_d/Write _Control

BEO BE1 RIW CE OE Do-D15 Function
H H X X X z Port Deselected
L H L X X DATAIN Data on port written into Memory Bank 0
L H H X L DATAouT Data in Memory Bank 0 output on port
PORT 1 H L L X X DATAIN Data on port written into Memory Bank 1
H L H X L DATAouT Data in Memory Bank 1 output on port
X X X X H z Outputs Disabled
L L X X X X Not Allowed
X X X H X z Port Deselected
PORT 2
or X X L L X DATAIN Data on port written into Memory Bank®
PORT 3
X X H L L DATAout | Data in Memory Bank® output on port
X X X X H z Outputs Disabled
H H X H X z BEo = BE1 = CEP3 = ViH, Sleep mode
5681 thl 13
NOTE:

1. Both BEo, and BE1 cannot be active (BEx = ViL) simultaneously.
2. Memory Bank 0 for Port 2. Memory Bank 1 for Port 3.
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Preliminary

Low Power 4K x 8 TriPort Static RAM

Interrupts

Ifthe user chooses the interrupt function, amemory location (mailbox
or message center) is assigned to each port. Interrupt p1-p2 of Port 1
(INTr1-p2)is asserted when Port 2 writes tomemory location FFE(HEX),
whereawriteis defined as CE = R/W =ViLper Truth Table II. Port 1 clears
theinterrupt by accessing address location FFE when BEo= Vi, RWis
a"don'tcare”. Interrupt p1-p30f Port 1 (INTp1 - p3) is asserted when Port
3writesto memory location FFE (HEX), where awrite is defined as CE=
RIW =V Port1 clearstheinterrupt by accessing address location FFE

Truth Table Il - Interrupt Flag

Industrial Temperature Range

when BE1=ViL, RWisa"don'tcare". Port 2'sinterrupt flag (INTp2 - p1)
is asserted when Port 1 writes to memory location FFF (HEX), where a
writeisdefined as BEo=R/W=ViL. Port2 clears theinterrupt by accessing
address|ocation FFF when CE =ViL, RWis a"don'tcare". Likewise, Port
3'sinterrupt flag (INTp3 - p1) is asserted when Port 1 writes to memory
location FFF (HEX), where awrite is defined as BE1= R/W = V.. Port 3
clearstheinterruptby accessing address location FFF when CE= Vi, R/
Wisa"don'tcare".

Port 1 Port 2 or 3
RW | BEo BE1 OE | Aur- Ao|INTp1-p2|INTP1-p3| R/W CE OE |[A1n-Ao| INTex-r1 Function

L L H X FFF X X X X X X L Set P2 INT Flag

X X X X X X X X L L FFF H Reset P2 INT Flag

L H L X FFF X X X X X X L Set P3 INT Flag

X X X X X X X X L L FFF H Reset P3 INT Flag

X X X X X L X L L X FFE X Set P1 INTP1-p2 Flag®
X L H L FFE H X X X X X X Reset P1 INTP1-P2 Flag
X X X X X X L L L X FFE X Set P1 INTP1-p3 Flag®
X H L L FFE X H X X X X X Reset P1 INTP1-P3 Flag

NOTE: 5681 thl 14

1. Port 2 sets the EPI -p2 flag on Port 1 so all signals refer to Port 2.
2. Port 3 sets the INTp1 - p3 flag on Port 1 so all signals refer to Port 3.
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IDT70X525XML
Industrial Temperature Range

Low Power 4K x 8 TriPort Static RAM
Ordering Information

IDT _ XXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range
BZ 144-Ball Ball Grid Array (BZ144-1)
55 Industrial Only} Speed in nanoseconds
I L Low Power
|70P5258
70P525 128K (8K x 16) TriPort RAM
‘ 70V525
5681 drw 14
Datasheet Document History
10/14/03: Initial datasheet
03/23/04: Page 7 Corrected ton spec minto 5nsin AC Electrical CharacteristicsTable 10
CORPORATE HEADQUARTERS for SALES: for Tech Support:
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