National Semiconductor Revision C

February 14, 2008

LM95213/14/33/34 Evaluation Board User’s Guide

J2

oppe.

Address Select

LM95213EB

National Semiconductor
LM35213/214/233/234 Evaluation Board
Rev. 2.1

© Copyright 2008 National Semiconductor Corporation 1 www.hational.com

9pIng s.J8sN pieog uonenfens ve/€E/VT/ETCS6INT



LM95213/14/33/34 Evaluation Board User’s Guide
Table of Contents

RETEIBNCES ...ttt b et e b et b et bRt e e bt e e b e Rt e b e R e e ek et et e st et e Rt et e R et e tne 3
L 11 0o 18 Tox T o RS 4
1.1 BIOCK DIAGIAM ...ttt bbbttt 5
2.0 QUICK SN ...ocviiviieicte ettt sttt ettt re et e s b e st e e ebe st e st et eseebe st e b essebesbe st ensereebesbessensanesbesteeeneans 6
2.1 QUICK SEArt DIAQIAM ....c.vcviiiieriietisietese ettt ettt e sttt e b e e et ese st ese s ebe e e sesessesessebessasesessenennas 8
3.0 FUNCLIONGAI DESCIIPION. ... .cuiiieieeceste ettt e e e st et e e e e e sesee e e e esenseseeneeneeneneens 8
3.1 LM95213/14/33/34 Evaluation Board Connection Table..........ccooiiiieieneiereeee e 9
4.0 Software Installation and OPEratioN...........ooveueeeiriiiieieee e 10
AL INSTAIALION ...ttt 10
O o= - o] o SR 10
5.0 Electrical and Mechanical SPeCIfiCAtIONS ...........cccoveiiiiririeise e 11
5.1 EIeCtrical SPECITICALIONS .........cueuiiiiiieieiisisi bbb 1
5.2 EIECEICAl SCNEMALIC ....c.vcvevvieeieiieesees ettt ettt sa e sa st nennns 11
5.3 Evaluation BOArd LAYOUL............ccoovieriiieirieiiesee ettt sttt sa e sn s st neanens 13
5.4 Bill of Materials for LM95213/14/33/34 Evaluation Board............cccccveinrinneiineiensee e 14
5.5 Mechanical SPeCITICALIONS..........ccciveiiirece et e s e e e e e b e e e eneens 15
5.5.1 Operating Mechanical and Environmental SpecifiCations ............ccocoovrrerreiinsienneie e 15
5.5.2 Evaluation Board BasiC DIMENSIONS.........cccuieirueirieerisieisieesesesesieeseesesesesessesessssesessesessssessssessssens 15
5.5.3 Electrostatic Discharge (ESD) PreCaUtiONS. .........ccccveeriiieiiieisieesistes e eses e 15

© Copyright 2008 National Semiconductor Corporation 2 www.hational.com



LM95213/14/33/34 Evaluation Board User’s Guide

References

“LM95213/14/33/34 TruTherm™ Precision Dual Remote Diode Temperature Sensor With SMBus
Interface” datasheet.

The latest copy of the LM95213/14/33/34 datasheet can be obtained by going to the National
Semiconductor website www.national.com, by searching on “LM95213/14/33/34”, and then downloading
the LM95213/14/33/34.pdf file.

1. SensorEval Version 1.1.0k or later, Evaluation Board CD containing:

a. The SensorEval.exe executable program used to run the LM95213/14/33/34 Evaluation
Board.

b. Asoftcopy of this User’s Guide
c. Areadme.txt file with useful information about the program.
d. Asoftcopy of the SensorEval Software manual.

© Copyright 2008 National Semiconductor Corporation 3 www.hational.com


http://www.national.com/

1.0 Introduction

The LM95213/14/33/34 Evaluation 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 LM95213/14/33/34 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
LM95213/14/33/34 evaluation board.

Before connecting the PC to the
LM95213/14/33/34 evaluation board through the
USB cable, the PC is first turned on and allowed
to go through its boot-up procedure. The user
installs and initiates the SensorEval software.
See Section 4.0 for details.

After the SensorEval software is running, the
user can connect the USB cable first to the
computer and then to the LM95213/14/33/34
Evaluation Board.

The PC should be able to recognize the board
and the user simply selects the
LM95213/14/33/34 Eval Board radio button.

© Copyright 2008 National Semiconductor Corporation
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The block diagram below describes the
LM95213/14/33/34 Evaluation Board itself. The
USB input provides the +5.0 VDC power to the
board, which is regulated down to 3.3 VDC to
power the IC’s. The EEPROM is programmed at
the factory with a unique ID code for this
particular board. When the USB cable is
plugged in, the PC interrogates the USB devices
and can identify this device as the
LM95213/14/33/34 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 LM95213/14/33/34 to the
PC via the 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
LM95213/14/33/34 devices on the board.

www.national.com



1.1 Block Diagram
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2.0 Quick Start

1. Install the CD into the CD drive of the computer
and install the SensorEval software (see Section
4.0).

2. Hookup the USB cable between the PC or
notebook computer and the
LM95213/14/33/34EVAL board as shown in
Quick Start Diagram below.

3. Run the SensorEval software clicking the icon on
the desktop. The first screen after the installation
will look like this:

Open Device @
Look in |_‘;device j EF '
. [Hlapcsssas [Hmes ERCTE
D [Emsz [ imas1
My Recent | [H|LM40 [B)mes010
Documests |4 w41 = Lmes071
9 L3 [ELmes213
[Eimes [ELmss214
Desidop | i) w71 [ ma5221
Elwmrs [ mos231
[Him7s [F)mss233
=l Lmas =) m95234
My Documerds | o) s [EREEES
- [Blmae [E)ime5241
- [Blmas-1 LMg5245
My Compuer [#fmso [ mes000
[Himes =L mos083R0HS
«)
My Network il nome [rass213 =l o lgen
Places
Fies of type: [Device 1) = Cancel

5. The next screen will look like this: In the box
“Read Cont” and “All Regs” to read the temperature

registers continuously.

& LM95213 RoHs Evaluation Board (=)
File Device Help
Reg File: Start Start Aead | Fead Cont I wite: On Charge
12C Addr |28 = Plot Log | Reos | foFF [ Fiead After wite
(i8] 0507 | 0a-00 | oeF
e | At Register Bit Field Register Bits [click]  Hex B Field Value
10|R LTemp MSB:word olojoj1f101]o m 26.125 Degl
20|R LTemp L&B:word 00 lllll E
11|R RTempl MSE signed:word oojoi1o000 m 2415625 Degl
21|R RTempl LSE signed:word ofoj1|0 _EEE ,ﬁ
12]R RTemp2 M5B signed: word oolo1/1000 m 24 21875 Degl
22|r RTempZ LSE signed:word oloj11 _EEE m
19]R RTempl MSB unsignedword| 0001 1000 m 24.15625 Degl
23|R RTempl LSE unsighedward | 0 0 1 0 ,lll [ 22
14]R RTemp2 MSB unsignedword | 0 001 1000 m 24.21875 Degl
28R RTemp2 LSB unsighedword | 0 0 11 1 II E
3 |Raw | Femate 1 Offset scoceoooo [m 0000 DegC 4| [ v
32| R | Remote 2 Offset cocoo o000 [0 0000 Deac 4 [
03|RAw | Software Standby l 0 ll IIII [ 00 | [activesConverting -
04| R | Corveersion Fate HHHH Eﬂl a ,ﬁ 1.0sec =

Select LM95213/14/33/34 and click on Open button.

4. The next screen (first screen after the first run of
the program) will look like this if the LM95213 is
selected:

™ LM95213 RoHs

Select the desired hardware
f* Lk395213 RoHz Evaluation Board
" LMI5213 RoHz ICHx= Interface

" LM95213 RoHz Mo Hardware

Another
Device

6. The Screen should look like this:

In this example we would select the LM95213
RoHS Evaluation Board.
Click OK.

© Copyright 2008 National Semiconductor Corporation

& LIM95213 RoHs Evaluation Board =)
File Device Help
Reg File: Start Start Fead | R v ‘wiite On Change
12C Addr 28« Plot Log | Reps [ Read Alterwite
1004 | 0507 | 0300 | 0E-FF |
adr | Attr Register Bit Field Register Bits [click) Hex | Bit Field alue
10|R LTemp MSB:word ojojoj1f1|oj1|o/ 1A 9.000 Degl
20|R LTemp LSB:word oo _'H iii ,E
11|R RTempl MSB signed:word ololo|1/1|0/0lo m 2421875 Degl:
21|k RTempl LSE signedword | 0011 1 lll E
12|R RTemp2 MSE signed: word olojol1]10/olo m 24 25000 DeglC
22|R RTemp2 LSB signed:word o/1|ojo !!! m
19|R RTempl M5B unsignedword | 0 001 1000 m 24 21675 Deal
29|R RTempl LSB unsignedword | 00 11 1 !!! ,ﬁ
14| R RTemp2 MSE unsignedword| 0 001 1000 W 24 25000 DegC
28R RTemp2 L5B unsignedword | 0 1 0 0 _iii m
31|RAY | Remote 1 Difsat oooocooo [o0 [ 0000pegc o [ ]
32| RAW | Remote 2 Dffset oooooooo [ 00 pegt 4 [ |
03| RAW | Software Standby H a HH iiii [0 | [active/Canverting -
04| RAw | Corversion Rate HHHH !! 10 [0z | [10sec -

Local (on-chip), remote 1 (Q1), and remote 2 (Q3),
etc. temperatures will be updated continuously.

www.national.com



7. The user may then experiment by selecting tabs
associated with logically-grouped sets of registers for
the device. The default is the first tab for registers 10-
04hex. For example, for this tab the user can select a
different Conversion Rate (Register 04h).

8. Selecting the next tab, for registers 05-07, the

display should look like this:

I3 LM95213 RoHs Evaluation Board =13
File Device Help

ReqFile Start Stat | Read | ReadCant
12C Ader |28 = Plat Log Regs | [allFegs ~

1004 [ oe-0m | o £F |

[ write On Change
[v Read After wiite

o[ anr | Register Bit Field Fiegister Bits (cick]  Hes | Bit Field Value

05| Rew [ Remote 2 Tema Conversion | EIEIEIE] B * [07 | [erabed =]
Rew |Remate 1 Temp Conversion | I -0 [Erabled ]
Rl | Local Temp Conversion TR [Erabled =]

06| Raw | Remote Channel 2 Fiker BEEE : : [0F | [ErhancedEnabied =]
R | Remote Charrel 1 Fiter I [EnhancedEnsbied =]

OF | One Shat Conversion cooooooo [oo

2[R [converting CEE EERR o | [eees =]
[ (T I —
R |Stalus Register 4 Flag [T ] [HoFat =]
R |Status Register 3 Flag [T R [MeFa <]
A |Stetus Register 2 Flag 1’| [ncFat =]
R |Status Register 1 Flag IRER AR [MoFat =]

7[R [Remote 2 Diode Open Faut | CIEIEE Q@ [0 | [nore <]
R |Remate 2Diode shan Faut | NN HH [MoFa =]
R |Remote 1 Diode Open Fautt | [N -0 [HoFat =]
R |Remote 1 Diode shot Faut | I N [MeFa <]

Register 07h will show remote diode shorts or opens
as “fault”.

9. Selecting the next tab, for registers 05-07, the
display should look like this:

File Device Help
Fieg File ﬂ ﬂ E Fiead Cont @ Wilte On Changs
l2cadd 28 ~] Plat Log | Reos | [alRegs =] v Read After Write
1004 | 0507 | | e Fr |
barfanr [Register Bit Field Rlegister Bils [cick) __Hen | Bit Field Value
R TCRIT1 Remote 2 Teiitd EEEEE-BE | o ([ =]
Ao |rcamt Remoe 1 Tett | NN B [WoFau =]
R |TCRITY Local Terit T1TT1TE [WoFal =]
olr  [rcRmzRemotez otz | EEEEECEE 0 | o o)
R termz2feroe Teit2 | NN B [WoFau =]
R [ToAIT2Lcca Tem [T E [WoFaut =]
wlr  rcRmzRemetezTotz | EEEEECEE [ | o <]
R |TCRITE Remate 1 Ton2 NoFaut =]
R [TERITILecal Tert [WoFau =]
0| Rew [Femote 2 TCAITT Mask [Disabled <]
Rl | Remote 1 TCRITY Mask [Disabed =]
Rt |Local TCRITT Mask [Enebled =]
ofr |Remote2TCRT2Mask | GEEE EoBB o0 | [oiabes ]
Raw |Remote 1 TCAT2 M=k | I EHCH [Diabled =]
RAw | Local TCRIT2 Mask [T E [Disabled =]

In order to test the operation of the TCrit pins the
mask for the TCrit pin to be tested needs to be
disabled.

© Copyright 2008 National Semiconductor Corporation

10. Selecting the next tab, for registers OE-FF, the
display should look like this:

[ L195213 RoHs Evaluation Board fEx

File Device Help

Reg File: ﬂ ﬂ E Read Cont

120 Addr ’ﬂ Plat Log Regs ,m
10:04 | 0507 | 030D

e | Adtr Register Bit Field Register Bits [click]) Hex | Bit Field % alue

OE|RAw | Remote 2 TCRITS pin Mask ﬁﬂﬂﬁ ﬂ 1 ["07 | [Teit2 Enabled -
R | Remote 1 TCRIT3 pin Mask Toiit-2 Enabled -

Enabled -
% DegC 4| |+
110 ez <[ [ ]

v ‘wiite On Change
¥ Read after Write

R | Local TCRIT3 pin Mask

40| R | Local Terik Limit Hl 01 0101

41| RA | Remote T Tent-1 Limit 01101110

[=5

=
12|RAw/ | Remete 2 Tert1 Limit 01101110 [g [[ 110 pegc < [ |
43[R | Remote 1 Tert2/3 Linit 01010101 [55 |[ 5 pegc 4] [ ]
4| Rew | Remote 2 Teit2/3 Limit 01010101 [55 |[ 85 peac o[ [ 2]
B | R | Comman Terit Hysteresis HHHD 1010 g | 10 pegt ﬂ J j
FE|R Manutacturer ID tooooool [of m

FF|R Rewvision ID looo 1001 [gs
na| R Critical Temp 1 [FF ,h‘
Fi Critical Temp2 IIII II 1 l ,ﬁ
R Critical Temp3 llll lll 1 [ =]

In order to check the TCrit outputs you should make
sure that the Mask is Disabled for the Local/Remote
and TCrit Pin you wish to test (Red Arrow)

11. If the user clicks on the Start Plot button a graph
box will appear and will graph the temperature. An
example is shown below

[l pegc [S[(=1/F)

ettt
s
Fho o 000800008 00008 00008 00050000 Bancn Soc
” : : D :

2 4 E 8 1 12 14 16 18 20 22 24 26 2 30
— LTa=25375 RTlsa=24 53125 e RT2mmr=024 59375
e RTluw=14 53125 RThum=24 50375

12. Clicking on the Start Log button will allow the user to
create a file name and then will start sequence

www.national.com



2.1 Quick Start Diagram

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

Compute
with
SensorEval
software
loaded

3.0 Functional Description

The LM95213/14/33/34 Evaluation Board, along
with the SensorEval Software, provides the system
designer with a convenient way to learn about the
operation of the LM95213/14/33/34 Temperature
Sensor chip. The user simply has to 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 LM95213/14/33/34 Evaluation Board is

taken from the USB 5-Volt line. This +5 VDC is the
input to the on-board LM2950 low dropout voltage

© Copyright 2008 National Semiconductor Corporation
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regulator, which regulates the output voltage to +3.3
VDC. This output voltage powers the
LM95213/14/33/34, 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 LM95213/14/33/34 chip. This
communication between the LM95213/14/33/34 and
the PC USB data lines is controlled by the
microcontroller. For all of the details of this
communication protocol see the latest
LM95213/14/33/34 datasheet, available at
www.national.com.

www.national.com



3.1 LM95213/14/33/34 Evaluation Board Connection Table

Connector Label Pin Description
Number
n N/A USB Cable Input. Connect the USB cable to this jack after the
SensorEval software has been loaded on the PC.
J2 SMBCLK. Clock signal for SMBus.
Output header provides user SMBDAT. Data signal for the SMBus.
with signals for test purposes GND. System ground.
only. (may not be stuffed) .
Do not apply any external Vpp. The +3.3 VDC voltage supplied by .the on-_board voltage
power or signals to any of the 4 regulator to the LM95213/14/33/34 Vpp input pin. Do not
pins on these headers! connect an external power supply to this pin!
1 13 Short to connect 3.3V regulator output to LM95213/14/33/35
s ' Power pin
USB Power 2,4 GND connection
1 Pin 1 of DUT (NC)
2 GND
3,4 +3.3V_DC
5 6 Short for D4+ connection to board MMBT 3904 (not available
5 ' for the LM95213/L.M95233)
C fion to t ¢ 78 Short for D4- connection to board MMBT 3904 (not available
onnec 'Ogio%eimpera ure ’ for the LM95213/LM95233)
Do not aoolv anv external 9.10 Short for D3+ connection to board MMBT 3904 (not available
Py any ’ for the LM95213/LM95233)
power or signals to any of the _ _
pins on these headers for 11 12 Short for D3- connection to board MMBT 3904 (not available
13,14 Short for D2+ connection to board MMBT 3904
15, 16 Short for D2- connection to board MMBT3904
17,18 Short for D1+ connection to board MMBT3904
19, 20 Short for D1- connection to board MMBT3904
J6 19 Short to connect A0 to GND (note, J7 pins 11 and 12 must also
Address Select ' be shorted)
1,2 Short to connect TCRIT3 pin to controller circuitry and pullup
17 34 Short to connect SMBCLK device signal, clock signal for
. ' SMBus, to microcontroller
Output header provides user _ _
with device digital signals for 5 6 Short to connect SMBDAT device signal, data signal for
test purposes only. ' SMBus, to microcontroller
Do not apply any external 7,8 Short to connect TCRIT2 pin to controller circuitry and pullup
power or signals to any of the 9,10 Short to connect TCRITL1 pin to controller circuitry and pullup
pins on these heaf?'erﬁ for 11 1o | Shortto connect AO pin to mid supply. Note if this pin is open
normal operation! : A0 is tied to 3.3V through a pullup resistor.
13,14 GND. System ground.

© Copyright 2008 National Semiconductor Corporation
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4.0 Software Installation and Operation

4.1 Installation

The CD provided in the LM95213/14/33/34 Evaluation
Board Kit contains the SensorEval software used to make
the LM95213/14/33/34 Evaluation Board operate with the
user’s PC. It is assumed that the user will be using a PC
with a Pentium® IV or higher processor and Microsoft
Windows® XP/2000/ operating system.

The software is installed as follows:

Insert the SensorEval CD into the CD drive of the PC.
See details in the readme.txt file.

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

Follow all of the Installation instructions in the windows
as the SensorEval software is installing.

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

© Copyright 2008 National Semiconductor Corporation 10

4.2 Operation

Follow the following procedure for operation the
LM95213/14/33/34 Evaluation Board using the
SensorEval software:

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

e Plug in the USB cable on both the PC and the
LM95213/14/33/34 Evaluation 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.

www.national.com



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. |+5.0+0.1V,
This +5.0 VDC voltage is regulated down to +3.3 VDC for board power. | 100 mA max.
* NO EXTERNAL POWER SUPPLY INPUTS ARE REQUIRED *

5.2 Electrical Schematic

Use 0.1 uF and 10007 capaciions for
'+ pin of U1. Place 100pF closest o

s pin of L1 #33_woo [ LM Power 1 ) ¥ e300
13 WO
| — aM D
g e LREIET 2ATIANH Posr
2.tuf 10028
a3 v
T
= 10 skr
= "
i ey ook :I QT I I
i % 1 I-NC - L — —J7 | 1 b
w:.n::i-:.:irl‘_q [ i ) : L Lty @ mmn :: ey 7
-~ 4 z ] L e X e
|: s T 5 o 1 T o4= SMEDAT (8 ] L
e | - me TomTE P e

o 3 T :
== T Y A T 1
o : s N - T . )
vHETIHEST ] @ [T 1 7 | B = s RO g, iy Ain
T o | B4 ShD o ety
1 B = 10 =i
LMESZ e 814 Azicrwan Sebach
oy -
MHETIHAST

MMOTIIASOT

L ==t}
LM Dicdie and Pows: :—L = LMEIIACIED, LVESTTION0, LMEST 80150, LMES 21 30150
oo

Place pin Bbsis on 8l heacers.

Place all 100pF capacin as coss o pins of DUT!sockst as possiie (on
back side of board F necessany].

+dake sure hat races o ransiziors G -S4 ane In peraliel, aporoaimately e
SamE |=ngth and use 10 M Taoes. Fun & separais frace fom the 0- pin of =
[t 0o 30N O- pin 0N the nesder.

& e Wake TF -8 o capaze of
mceaping 18 AWD wia

C20, C21. G3, G

i

Page 1 of 2 Pages of the Schematic of the LM95213/14/33/34 Evaluation Board
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5.2 Electrical Schematic (continued)

s 2 0UH uF capacion for each Voo 1 I
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u:ﬁ';r Eﬁ'ur u:ﬁir n.uc':;r ull:-clfr n.ur"rr :nﬁﬁ nu':':fr ::ﬁ} n.uc'uxr ::ﬁﬁ n:c'u“r :n'lfr '_H_II m; x
T aare |
v oD g (-iL
= jani agani [
o Ao [
R O PR 2k S K =
e
s
o N
- »—d Eﬂﬁ'.éﬁﬁ e LT T I
p *—= ROz PEBTIEN (22—
M St w—E pors posayTe s
#—I pove PL4EADA0UT M
#—2 pos PIMENDIOUT (38—
pramaouT [
ol TS N PEUTSOUT e
N e provacr [
= ChNLS
pomrDas Rl
= = 12 prous PISTOAS A
1 - Paartas [k
st maa paarcis [ See Sheat 1 of this schematic for
pearen [ PR M interconnection to the
P T poaTCe LM35213 21452331234 and the
¥o| CrLumLAGE o surrcunding circuitry.
.“—LL CcTLy 2 =
e s
B e H
e R [ o
P B T
e Fe—s
E =
]
| svmoue PATIFLODSLOS M Hoi—
PAZERTEND [F—
i sumner i PASFIFOACRA [
2 pn PAGTEOACRS _L'I_;.:!_
#—2 P FamELOE [
. PRATHTY_M [P
o 20 gou AL HTIH [
1 =
izl m i - Hi
i ] Ty sCEGRrachs [ L3
w2 T T
1] wranm SELGHrAEAY (2 Le
SCINGFFADRT j )
BCAMGTADR 1
L NTALOUT SCIMGHTADRD = ng L::I?Jd b
C8-24012.5PKTR o b e
CURDLT RESET_M —”—| - i
S i L T -
o D|_ - i ezmar oy B we ks ]
e L. a
-1 B
vy i ]

UhEEs 3w

-

T
[} LAVEES 33 T

Page 2 of 2 Pages of the Schematic of the LM95213/14/33/34 Evaluation Board
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5.3 Evaluation Board Layout

TFZ
F1% e 93
GHND GND-llr::
+3.3'-.'|C o o
O4CE| . tl“": -
ME oo I= |: Tid+ (|
] P R = =
DEE Sy i A 0 =
e - P b
|:|2CE||,,.“I c|::.|=| -
ﬁIEB|,, clz:- Fi- =
DlE - l':lZ - Fila
[ n-
TFL3
Addresg Gelect
GMD

' h . TR1Z2
e BND

L Natlonal Semiconductor

LM?5213/214/233/234 Evaluation| Board
Rev. 2.1 AU WI 3ITAM

Figure 5.3 Layout diagram of the LM95213/14/33/34 Evaluation Board
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5.4 Bill of Materials for LM95213/14/33/34 Evaluation Board

Item  Quantity Reference Part
1 13 C1,C2,C3,C4,C5,C6,C13, 0.01uF
C17,C18,C22,C23,C26,C27

2 2 C8,C7 12pF

3 1 C9 2.2uF

4 4 C10,C12,C14,C15 0.1uF

5 1 Cc1u1 10uF

6 5 C16,C20,C21,C24,C25 100 pF

7 1 J1 USB-B

8 1 J2 HEADER 4

9 1 J4 LM95213/14/33/34 Power

10 1 J5 LM952XX Diode and Power

11 1 J6 HEADER 2

12 1 J7 LM952XXPins 8-14

13 1 L1 1uH

14 4 Q1,Q02,03,Q4 MMBT3904/SOT

15 1 R1 10k

16 2 R4,R3 22

17 1 R6 M

18 2 R8,R7 1.5K

19 5 R14,R15,R16,R17,R20 10 kohms

20 1 TP1 D1+

21 1 TP2 D2+

22 1 TP3 D3+

23 1 TP4 D4+

24 4 TP5,TP6,TP7,TP8 D-

25 2 TP10,TP9 GND

26 1 Ul LM95234CISD, LM95233CISD,
LM95214CISD, LM95213CISD

27 1 U2 Cypress CY7C68013A-100AXC

28 1 U3 AT24C02-10SI1-2.7

29 1 U4 LP2950CDT-3.3/TO252

30 1 U6 LM3722

31 1 Y1 24 MHz Crystal
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5.5 Mechanical Specifications
5.5.1 Operating Mechanical and Environmental Specifications

Minimum Typical Maximum

Temperature 0°C 25°C 70°C

5.5.2 Evaluation Board Basic Dimensions

5.20in (13.2cm) x 3.70in (9.40 cm)
5.5.3 Electrostatic Discharge (ESD) Precautions

The user shall use standard industry-wide ESD precautions, including properly installed and properly grounded
wrist straps, when using these evaluation boards.
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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 LM95213/14/33/34 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 life
or systems which, (a) are intended for support device or system whose failure to perform
surgical implant into the body, or (b) support can be reasonably expected to cause the failure of

the life support device or system, or to affect its

or sustain life, and whose failure to perform, :
safety or effectiveness.

when properly used in accordance 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 ] Support Center a1 2 ERR0.

4 Center . Tel: 81-3-5639-7560

Semiconductor Email: europe.support@nsc.com

: : Tel:  1-800-272-9959 Fax: 81-3-5639-7507

The Sight & Sound of Infarmation " Deutsch Tel: +49 (0) 699508 6208 Email: iy
Email: new.feedback@nsc.com English Tel: +49 (0) 870 24 0 2171 ap.SUppOr@nsc.com Email:

jpn.feedback@nsc.com
Frangais Tel: +49 (0) 141 91 8790

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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