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LM95245 Evaluation Board User’s Guide
References

1. “LM95245 Precision Dual Remote Diode Temperature Sensor with SMBus Interface
and TruTherm™ Technology for 45 nm Process’ datasheet.

The latest copy of the LM 95245 datasheet can be obtained by going to the National
Semiconductor website http://www.national.com/ds/L M/L M 95245.pdf.

2. SensorEval Version 1.1.0d betaor later, Evaluation Board CD containing:
a. The SensorEval.exe executable program used to run the LM 95245 Evaluation
Board.
b. A softcopy of this User’s Guide
c. A readme.txt file with useful information about the program.
d. A softcopy of the SensorEval Software manual.
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1.0 Introduction

The LM95245EVAL/NOPB Evauation Board is
used together with the National Semiconductor
SensorEval software (provided in the kit), and with a
USB cable (not provided in the kit), and with an
external personal computer (PC). Power to the
LM95245EVAL/NOPB Evaluation Board is provide
by the +5 VDC line of the USB connection. No
external power supply or signal sources are required
for operation of the LM 95245 evaluation board.

Before connecting the PC to the

LM95245EV AL/NOPB evaluation board through
the USB cable, the PC isfirst turned on and allowed
to go through its boot-up procedure. The user
installs and initiates the SensorEval software. See
Section 4.0 for detalls.

After the SensorEval software isistalled, the user
can connect the USB cablefirst to the computer and
then to the LM95245EV AL/NOPB Evaluation
Board.

The PC should be able to recognize the board and
the user simply selects the LM95245EV AL/NOPB
Eval Board radio button.

1.1Block Diagram

The block diagram below describes the
LM95245EVAL/NOPB Evauation Board itself. The
USB input provides the +5.0 VDC power to the
board, which is regulated down to 3.3 VDC to power
thelC's. The EEPROM is programmed at the
factory with aunique ID code for this particular
board. When the USB cableis plugged in, the PC
interrogates the USB devices and can identify this
device as the LM 95245 Evaluation Board.

The microcontroller on the board provides the serial
SMBus clock (SMBCLK), provides the SMBus data
(SMBDAT) signal, and relays the information from
the LM 95245 to the PC viathe USB lines.

The block in the lower right of the Block Diagram
shows the signals that are available to probe by the
user for either of the LM 95245 devices on the board.

SMBCLK

SMBDAT Circuit

EEPROM

UsSBD+
USB >
Input USB D -
Microcontroller
GND +5.0 vDC Circuitry .
A +3.3 VDC
Voltage >
Regulator
Circuit T +

A

l GND

o | vbDD

» O SMBCLK

L\L 00— u3 < A » O SMBDAT
oo—T LM 95245 Jol| Tom
» O | 0s/A0
J5
J6
O| GND
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2.0 Quick Start

1. Instal the CD into the CD drive of the computer 5. _The next screen will Iook like this: __
and install the SensorEval software (see Section [uL43224 50 Teu I ) No e o EE&
4'0)' ;{e l;ila LMB;Z&E da ail it cad | Fiead Cont rite | W Wiite On Change

2. Hookup the USB cable between the PC or s [ ] t JF'['“[ J&; Megg wﬁt— Res | P resdtervie

. |:u:|-1: | 0319 ] 217 |
notebook computer and the bar| e [Register Bt Field Fiegister Bils [cick)  Hex | Bi Field Yalue
LM95245EV AL/NOPB board as shown in Suf | El=npkab o 0091 1000 [75 | [ 20260 DegC
Quick Start Diagram (See Section 2.1). S e © D OEeE [
. . . (000 5 RTemp MSE signed:word o0adl 1000 i &
3. Run the SensorEval software clicking theicon P M| e

10|R RTemp LSE signedword oono uﬂﬂﬂ [[oo
kil I3 RTemp M5B unsignedweord | 0 100 ocooo m 64.00000 Degl
32|R RTempLSB unsigned:word | 0000 DHHH [oo

on the desktop. The first screen after the
installation will look like this:

Open Device PI= BF|Rrw | Remote Fiter Enable EEEBE: B [ | [Enetea =
Look in: [ 55 devics = cf EB- Rrw | Tl hem(Th) Mode Select | [N 2 I S0nm TuThem On
| [Hlapcssmss [Himes Rw | TCRIT Diode Fault Mask [Mask T_CRIT Diode Fau_v |
&, [ Lmzz LM5010

B’W Recent  [=fjLman = Lmas071 R |05 Diode Fault Mask Enable 03 Diode Faul  ~
acuments ) ey =
— e I moszst R | 05/40 Pin B Control Pin B=i0 -
a [ Lmed = Lmaeooo
e = 11[Rav | RemateOiiset MSBiword ooo0o0 o000 [oo || 0000 Degs 4 |
S 12| R | RemateDifset LSB:word oo DH Hﬂﬂﬂ [oo
57l [Hmss
= LMae
My Documents | -0
.]5 LMas-1
g = Lma0
L_!J’ =
My Compter | B0
=
<
Myl i ane =] Open Under “Read Cont” select Value Regs to read
Fiesolpe:  [Device ) =l [ et the temperature values continuously.

Select LM 95245 and click on Open button.
4. The next screen (first screen after the first run of

6. The Screen should look like this:

[2) LM95245 with TruTherm(TM) No Hardware

the program) will look like this: He Devce Hep
RegFile: LM35245.dat  gpqp Start Bead | Fi v ‘wiite On Change
12C el - Flat Log | Fiegs | [y ¥ Read After Wite
[¥] LM95245 with TruTherm(TM) X B oo 27
_ fudr | At Register Bit Field Register Bits [click) Hex | Bit Field Y alue
oo|R LTemp M5B:ward tooooooo [ 0.000 Degl
Select the desired hardware awlr  |irempLsword oo - [ DEEE =
; . - (000 5 RTemp MSE signed:word o000 o000 [og 0.00000
& LMEE2EE with TrT hermi T W] E vaiuation Bosrd o e
10|R RTemp LSB signedword 000D DHHH [on
" LM35245 with TruTherm[Th] ICH® Interface 3[R |ATempMSB unsinedword | 0 0 0 0 0000 [o0 | [ 000000 Degt
32|R RTemp LSE unsigned:word oooao DHHH ,ﬁ
" LMI5245 with TruThemn(TH] Mo Hardware BF| AW | Remete Fiker Enatle BEBEE: ‘B [ |[erets =

Rew | TuThenn(TMIMode Select | I 2 I [80nm TuTherm On - |
R | TCRIT Diode Fault Mask lll 1 llll [Mask T_CRIT Diode Fau x|
Rw | 05 Dinde Faul Mask In:-100n [Enable 05 Diode Fault |

‘ Fitw/ | 05/A0 Pin B Control (BT [Ping=20 =]
1R | Remoteiiset MSBword 00000000 [0 || 0.000 Deg 4] | »/

12| Rt | RemoteDftset LSB:word oo ol EEEE | o

0K ‘ .l’-'mu:ut_her
Device

Select the LM 95245 Evauation Board.
Click OK.

Local (on-chip) and remote temperatures should
read continuously.
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7. If the user clicks the 03-19 tab the next screen

will look like this:

[2] LM95245 with TruTherm{TM) No Hardware FER
File Device Help
ReqgFile: LMO6246 dat  gpan Start Read | Read Cont v ‘wiite On Change
12C el - Flat Log | Fess | [vabeRe = ¥ Read After Wite
o012 JCREEY o1+ |
fudr | At Register Bit Field Register Bits [click) Hex | Bit Field ¥ alue
D3R [STOPRUNS B-BE BBEE o | [actve/Comeiing
R/ | Remate T_CRIT Mask ] Disabled -
R | Remate DS Mask HEEE - 0NN Disabled -
RAw |Local T_CRIT Mask Dizabled -
R |Local 05 Mask IR R:-R Disabled -
Hi R | Conversion Rate HHHH Hﬂl o o2 |[osec =
OF | One Shot Conversion tooooooo [
n2[f  |Buy - HEE BERE [0 | 1o convening -
R Remate 05 ) II.. -
R Diode Fault . -
R |Remate TCRIT ol | |
R Shared Local 05 and TCRIT IIII II. ] =
G Not Ready "EEE BERE 0 | [F-aa -
074 R/ | Remate OS5 Limit 01010101 [g55 55 peas A1 | |
ilnl
20| R | Local Shared 05 TCRIT Limit Hl gro1et [s | & Deggﬂ Jj
1a[Frw | Pemate TCRIT Limit 01101110 [g 110 pegs 4 [ |

By turning on or off the filters, and/or changing
the models, and/or changing the TruTherm controls
the user can experiment with their effects on the
temperature readings.

8. If the user clicks on the Start Plot button a graph
box will appear and will graph the temperature. An

O Copyright 2007
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example is shown below
m DegC

2 Ak G Bl el e s i e Al S )

LTeme=24 500 RTemr=2d4 53125

RTm=24 53135

The sampled data can also be save in a Log file by
selecting “Start Log”. Setup for the Log file can be found
under the “File” menu.
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2.1 Quick Start Diagram

Important! NO EXTERNAL POWER SUPPLY OR SIGNAL INPUTS ARE REQUIRED!

USB2.0or USB 1.1
connection

_ _ Ulm [1I @
National Semiconductor 42 TD 1
Single Remote Diode Eval. Ja \: N :] 0D HAaavoc|o
Board Rev. 1 3o OO scL|o ?St
[1m) Ins

@ | Pin 1 of Temp Sensor/l'ﬂ

U3 ALERT#OS#/A0| 0| Apply

SDA|o Only.
Do Not

TCRIT# O Power.

Z SensorEval Software
installed in the computer.
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JP2
J6 J5
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1GND u}

See text for
placement
of shunts on
J5 and J6.

www.national.com


www.national.com

3.0 Functional Description

The LM95245EV AL/NOPB Evaluation Board,
along with the SensorEval Software, provides the
system designer with a convenient way to learn
about the operation of the LM 95245 Temperature
Sensor chip. The user smply hasto install the
SensorEval software on his PC, run it, connect the
USB cable from the PC to the Evaluation Board, and
the user can read the temperatures. It's that simple!
The user doesn’t have to provide any power or
external signals to the evaluation board.

Power to the LM95245EV AL/NOPB Evaluation
Board is taken from the USB 5-Volt line. This +5

VDC isthe input to the on-board LM 2950 low
dropout voltage regulator, which regul ates the output
voltage to +3.3 VDC. This output voltage powers
the LM 95245, the on-board microcontroller, and the
EEPROM chip where the board ID information is
stored.

The microcontroller provides the SMBus Clock
(SMBCLK) signal and the SMBus Data (SMBDAT)
signal to the LM 95245 chip. This communication
between the LM 95245 and the PC USB datalinesis
controlled by the microcontroller. For al of the
details of this communication protocol see the latest
LM95245 datasheet, available at www.national .com.

3.1 LM95245 Evaluation Board Connections and Table

3.3vDC

SCL

SDA
ALERT#/OS#/A0
TCRIT#

GND

To Q1 2N3904
Remote Diode
Sensor

4 2
Y
e )
To Remote Diode

Temp Sensor input

O Copyright 2007
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Test

Pins
Only
Do Not
Apply
Power

O 0O oo o O
o o b~ w N P

JP2

For LM95235 and LM95245 Only.

See table for A0 Input
selectian
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Connector Label Pin Description
Number
B N/A USB Cable Input. Connect the USB cable to thisjack after
the SensorEval software has been loaded on the PC.
Vpp. The +3.3 VDC voltage supplied by the on-board
1 voltage regulator to the LM95245 Vpp input pin. Do not
connect an external power supply to this pin!
JP2 .
Output header provides 2 SMBCLK. Clock signal for SMBus.
user with signals for test .
pUrposes only. 3 SMBDAT. Datasignal for the SMBus.
Do not apply any ALERT#/OSH#/AO For the LM 95245 this pin can be set to
external power or 4 either the ALERT# function or the AO Address Select
signalsto any of the function.
pins on these headers! 5 TCrit#. Thisisthe Active Low Open Drain pin which
indicates that the Temperature limit has been exceeded.
6 GND. System ground.
N
Connection to 1,2 Connect for D+ connection

temperature diodes

Do not apply any

external power or

Pow 34 Connect for D- connection

signalsto any of the
pins on these headerd!

AO Address
5 % J5 Jumper J6 Jumper Select, Hex
These are jumpered as o
indicated if the NO NO Hi =4C
LM95245 isinthe AO .
Address Select function NO YES Mid =29
mode.
YES Don't Care Low =18
O Copyright 2007
National Semiconductor Corporation 9 www.national.com



www.national.com

4.0 Software Installation and Operation

4.1 Installation

The CD provided in the LM95245EV AL/NOPB Evaluation
Board Kit contains the SensorEval software used to make the
LM95245EVAL/NOPB Evaluation Board operate with the
user’s PC. It is assumed that the user will be using a PC with a
PentiumO 111 or higher processor and Microsoft WindowsO
XP/2000/98/ME operating system.

The software isinstalled as follows:

1. Insert the SensorEval CD into the CD drive of the
PC. Seedetailsin the reeadme.txt file.

2. The software manual, provided on the CD, may be
useful to the user during this process.

3. Follow al of the Installation instructions in the
windows as the SensorEval softwareisinstaling.

4. The instalation process will put an icon on the PC
desktop so that the SensorEval program will run
when the icon is double-clicked.

4.2 Operation
Follow the following procedure for operation the LM95245
Evaluation Board using the SensorEval software:

3. Run the SensorEval program by either double-
clicking on the icon on the desktop or by selecting
Start, Program Files, National Semiconductor,
National SensorEval.

4. Pluginthe USB cable on both the PC and the
LM95245 Evaluation Board.

O Copyright 2007
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Follow the following procedure for operation the
LM95245EVAL/NOPB  Evaluation Board using the
SensorEval software:

1. Run the SensorEval program by either double-
clicking on the icon on the desktop or by selecting
Start, Program Files, National Semiconductor,
National SensorEval.

2. Pluginthe USB cable on both the PC and the
LM95245EV AL/NOPB Evauation Board.

Follow the register setup steps given in section 2.0 Quick Start
of this User’s Guide. Make sure that you are following the
given procedure for the specific evaluation board you are
working with.

Refer to the electrical schematic, layout and connector
diagrams for proper connections to external remote thermal
diodes.

Follow the register setup steps given in section 2.0 Quick Start
of this User’s Guide. Make sure that you are following the
given procedure for the specific evaluation board you are
working with.

Refer to the electrical schematic, layout and connector
diagrams for proper connections to external remote thermal
diodes.
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5.0 Electrical and Mechanical Specifications

5.1 Electrical Specifications

Power Requirements

The Board uses the +5.0 VDC and GND lines from the USB connection.
This+5.0 VDC voltage is regulated down to +3.3 VDC for board power.
* NO EXTERNAL POWER SUPPLY INPUTSARE REQUIRED *

+5.0+01V,
100 mA max.

5.2 Electrical Schematic

+33VDC  Usea0.01 uF capactor for each Vec ™1
and AVce pin and WAKEUP pnof U2 . < o
gl b ol ol ol ol s odh ads ols
C12 c13 c14 C15 C16 Cc17 c18 Cc19 Cc20 c21
0.01F| 0.01F| 0.01F| 0.01F| 0.01u7| CO1uF| 00°uF| 00TUF| 00TUF| 00TuF] +33 VOG P2
ul |
LP2950CDT-3.3T0252 +33 VDC T GND
N _out Tps
] U2A
: UF 2 o . "7J_ AVARNEY)
u 5 c )
1 ] ct ] P— Put white rectangle R2 RIS
22u0F | 00'F 001F] 4 : a 220F | oomF| 100 pF] R3  for part number, 33K 33K
RDY1/SLWR PE7/GPIFADR8 =y 0 )
sl rove Toex |2 —
AV Hia —&1rov3 ., PESINTE e 5
Bhe —L{ rov4 E4RXD1OUT [F8— -
—Lirovs PERXDOOUT [H4— .
FEOTOOT o U3 _Lhxx S
—BNTE N PE1TI00T [FEL— i s - - soL
—Z i peoToOUT [HEE— VoD smeoLk & —
DMINUS o
D+ SVIBDAT ek - Sk
3 12 s S o ALRTOr 6 ALERT# or 03¢ ALERTS 01 OS#AD
R . JE TCRIT#
oND [ —401 %00 HE— TCRIT# GND £
SHELL —411 rxpo - 2
SHELL 2 —42 L ypq ez Shunt to select the PCB i
— —4 Rt PDYFDg F— temperature dioce. ¥ L
PDOFD8 [HA— i RI7 4
—2 onomLaca
a1 —E3 CILIFLAGB 2
™ i —z ] criomiace e i—
7| TEFAC 16 HEADER D2 33k
Tl 5 48— .
7 —Saqu . TeRTs
4 +32 VD0 43 a7 P4
AT24002BN-10S-1 3 | Net o a6
RI3 § R14=—C23 3 mgg EE?E% a5 ALERT# or O8# scL < oo
15K 15K 0.01uF PBUFD0 34
WAKEUR +33VDC . SDA
" 2
o PATFLGDISLOS N [ZE
_2] [z —
VRN GND1
—3rON il GND2
e CND3
—2 BT PA2SLOE [ — GNDs [
. PATINTI N (-GE GNDS
1 soa PAOINTON (- CNDB
SCL GND7
—2 ok " +33 V08 GNDs -2
GPIFADRY [é— CGNDg
—24 1 5/GPIFADRS [-Bd— T
T PC3/GPIFADRS AGND1
—251{7 PC4/GPIFADRY 81— RSVD_GND
” 20 XTALIN PCYGPIFADRS [HH— s
PC2/GPIFADR2 [F2— . AGND2
i ety row LM3722 <
TR 10 A a7 DNS
ci XTALOUT PCO/GPIFADRO > Cypress CY7C68013A-100AXC
i . ; 4
A%F O—% cikout RESET_N AHRESETN 2 MRN [
™ Cyoress CY7GEBU1ZA-100AXC Note:
CLkouT 5 o For LMB6, 89, 90, 99 versions use C8 = 2.2 nF, and for LM35235 or LM95245 board use C8 = 100 pF.
H 3 Material: FR4-06

Route D+ and D- lines with short parallel traces.
Route SCL and SDA lines with parallel traces.
Lead-free solder flash over copper.
Add No-Lead symbol to silkscreen.

Minimize vias.

Isolate crystal circuit with ground plane.

Schematic of the LM95245EV AL/NOPB Evaluation Board

O Copyright 2007
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5.3 Evaluation Board Layout

National Semiconductor g

single Eempte Diocde Ewval. Boar
Rev. 2

TP1 ELKDLIT

GND il
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L o~
TF’-‘Jf

GND

:I._Il Ca TP2. END

G &2 |—r-||

HS HH 3.3voc

TP& CB [E :'_:—

T§A

evoevoH|"

MEADE - BdH
AS O Q- REL ONEE

edr
=)

Figure 5.3 Layout diagram of the LM95245EVAL/NOPB Evaluation Board
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5.4 Bill of Materials for LM95245 Evaluation Board

NATIONAL SEMICONDUCTOR

THIS DOCUMENT CONTAINS INFORMATION PROPRIE"
CORPORATION. USE OR DISCLOSURE WITHOUT WRI

. . Created:
| Single Remote Diode Temerature Sensor March 23, 20007 Board Layout Revision:1.
Quy Eval Board Last Updated: Schematic Revision: 1.0
for March 23, 20007
Board
Item I NSC I Qty [ Build |Part Reference IValue Footprint Manufacturer |
SMT Capacitors
1 3 C1,C3,C5 2.2 UF c3216 Kemet
2 14 C2,C4,C6,C12,C13,C14,C15,C16,|]10 nF c0805 Panasonic
C17,C18,C19,C20,C21,C23
3 1 C7 100 pF c0805
4a 1 C8 (for LM95235 only) 100 pF c0805
4b 1 C8 (For all others) 2.2 nF c0805
5 2 C10,C11 12 pF 1206 Kemet
Connectors
6 1 J3 Connector, USB-B usb-jack-b Mill-Max
7 1 J4 CONN, 2X2 Headers, 0.1 in centers th 4 hdrix4 m str 100 Sullins
8 2 J5, J6 CONN, 1X2 Headers, 0.1 in centers TP40 Sullins
9 1 JP2 CONN, 1X6 Headers, 0.1 in centers TP40 Sullins
10 4 TP1, TP2, TP3, TP4, TP6 CONN, 1X1 Headers, 0.1 in centers TP40 Sullins
Ferrites
11 1 10 |L1 CM CHOKE Steward
Resistors
12 3 R2,R15,R17 3.3K r0805 Panasonic
13 1 R3 0 r0805 Susumu Co Ltd
14 1 R12 1 Meg r0805 Panasonic
15 2 R13,R14 1.5K r0805 Panasonic
IC's
18 |NSC| 1 Ul LP2950CDT-3.3/TO252 TO263 7P National Semiconductor
19 |[NSC| 1 U2 Cypress CY7C68013A-100AXC 100tgfp Cypress
20 |NSC| 1 U3 Device Under Test (DUT) msop8 National Semiconductor
21 |NSC| 1 U4 24C02 s0ic8 Atmel
22 |NSC| 1 U5 LM3722 SOT23-stx National Semiconductor
Transistors
22 | [ 1] Q1 |MMBT3904/SOT |SOT23-stx |On Electronics
Misc
23 |NSC| 1 BOARD Single Remote Diode Temp Sensor Eval6.4240 X 4.7400 Advanced Circuits
24 |NSC| 1 Y2 24 MHz hc49us ECS Inc.
DO NOT SOLDER THE FOLLOWING TO BOARD
25 1 R18 (for USB 1.1 only) 1.5K r0805 Panasonic
25 1 R16 10K r0805 Panasonic
O Copyright 2007
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5.4 Mechanical Specifications
5.4.1 Operating Mechanical and Environmental Specifications

Minimum Typical Maximum

Temperature 0°C 25°C 70°C

5.4.2 Evaluation Board Basic Dimensions

<« 2.35in/5.97cm  ——»

«— 3.20in/8.13cm —»

5.4.3 Electrostatic Discharge (ESD) Precautions

The user shall use ESD precautions as specified in National Semiconductor ESD control document
(SC)CSI-3-038 available through www.national.com.

O Copyright 2007
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BY USING THIS PRODUCT, YOU ARE AGREEING TO BE BOUND BY THE TERMS AND CONDITIONS OF
NATIONAL SEMICONDUCTOR'S END USER LICENSE AGREEMENT. DO NOT USE THIS PRODUCT UNTIL YOU
HAVE READ AND AGREED TO THE TERMS AND CONDITIONS OF THAT AGREEMENT. IF YOU DO NOT AGREE
WITH THEM, CONTACT THE VENDOR WITHIN TEN (10) DAYS OF RECEIPT FOR INSTRUCTIONS ON RETURN OF
THE UNUSED PRODUCT FOR A REFUND OF THE PURCHASE PRICE PAID, IF ANY.

The LM95245 Evaluation Boards are intended for product evaluation purposes only and are not
intended for resale to end consumers, are not authorized for such use and are not designed for
compliance with European EMC Directive 89/336/EEC, or for compliance with any other
electromagnetic compatibility requirements.

National Semiconductor Corporation does not assume any responsibility for use of any circuitry or
software supplied or described. No circuit patent licenses are implied.

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN
LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF
THE PRESIDENT OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices 2. A critical component is any component in a
or systems which, (a) are intended for life support device or system whose failure to
surgical implant into the body, or (b) perform can be reasonably expected to cause
support or sustain life, and whose failure to the failure of the life support device or system,
perform, when properly used in accordance or to affect its safety or effectiveness.

with instructions for use provided in the
labeling, can be reasonably expected to
result in a significant injury to the user.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor certifies that the products and packing materials meet the provisions of the Customer Products
Stewardship Specification (CSP-9-111C2) and the Banned Substances and Materials of Interest Specification (CSP-9-
111S2) and contain no “Banned Substances” as defined in CSP-9-111S2.

National Semiconductor National Semiconductor Europe National National Semiconductor
Corporation Customer Support Center Semiconductor Japan Customer Support
Americas Customer Support Fax: +49 (0) 1 80-530 85 86 Asia Pacific Customer ~ Center
National Center Email: europe.support@nsc.com Support Center Tel: 81-3-5639-7560
/ Tel:  1-800-272-9959 Deutsch Tel: +49 (0) 699508 6208 Fax: 81-3-5639-7507
gf;ztl&csznndiﬁgn{g: Email: new.feedback@nsc.com English Tel: +49 (0) 870 24 0 2171 Email: Email:
Francais Tel: +49 (0) 141 91 8790 ap.support@nsc.com jpn.feedback@nsc.com

National does not assume any responsibility for any circuitry described, no circuit patent licenses are implied and National
reserves the right at any time without notice to change said circuitry and specifications.
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