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1 Introduction

The GPX2-EVA-KIT evaluation system is designed as a platform for a quick and easy start of
evaluation of the TDC-GPX2 time-to-digital converter. The kit offers a graphical user interface for
user-friendly configuration and extensive testing of the TDC-GPX2.

For a proper use of the evaluation system, we strongly recommended to refer to the latest
TDC-GPX2 datasheet.

Features are:

e PC supported system with USB communication interface
e Easy to use evaluation and measurement software

e Different power options, selectable by jumpers

e Three reference clock sources for alternate clock options
e Data collection to ASCII text files

e Visualization of measurement results

Figure 1: Kit Content
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1 PICOPROG V3.0 Programmer and interface
2 GPX2-EVA BOARD Based on TDC-GPX2
3 High density DSUB15 cable Connecting Evaluation board to programmer
4 USB cable Connects PicoProg V3.0 to PC

Please download the latest software for the kit from

http://www.acam.de/download-center/tdc/
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2 Quick Start Guide

aml

This section describes how to set up the GPX2-EVA-KIT, establish basic operation and make

measurements quickly.

2.1 Install the Software

It is crucial to install the software before connecting the evaluation kit to your computer. A default
driver loading of your OS may interfere with correct installation.

Download the latest software installation e 4 Name
package to the desired directory. ;m:fnen;mn . r\n
. . . Driver J lICENsE .
UnZIp the paCkage o the deSIrled dlreC.tOI'y. . PicoProg w2 Driver Installer Stand-Alone 3 :l:::ir:ﬂ\es
Open “setup.exe” from the unzipped directory. éo:r:vxazrimpmIm”w . 0 et
Follow the instructions on the screen. b bin o & setup
. license
. supportfiles
When connecting the PicoProg to the USB
port it will be listed first as “picoprog v2.0 )
unprogrammed” device. picoprog
. . v20
This is true also for PicoProg V3.0. unprogram
med
Starting the software will download a special o
firmware into the PICOPROG, I
picoprog_gpx2_v005.hex or higher, and the UNIPRO
device will now be listed as “UNIPRO”:
Open the START Menu and open the software $1-Zip
from acam/GPX2/GPX2 Frontpanel )L GP22
GP30
GP30y_Calibration
. GPX2
B GPX2 Frontpanel
. PCapll
. PCap02plus
. PCapl4
. PS081 Assembler
) PS081_v14
. Psg -
4 Back
“_"E:':" programs and files L ‘

2.2 Install the Hardware:

o Make sure software is installed correctly before proceeding with this step!
e Connect your computer with the PicoProg V3.0 using USB cable.
e Connect PicoProg V3.0 and the evaluation kit motherboard using the DB15 interfaces or

directly.
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2.3

Connect the power supply. Make sure it is set to 6 V supply voltage.
The green LED on the evaluation kit should be on.
Connect your signal source.

Software

Excecute the GPX2 Frontpanel software. The communication status should be green

The software starts with an initial configuration, that can be opened the default configuration
file config_default.cfg.

Press “Power On Reset! — “Write Config” — “Init Reset”

Press “Start Measurement”

The measurement should run and results should be displayed now.
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3 Hardware Description

3.1 Introduction

An on-board FPGA [1] manages the communication to the TDC-GPX [2]. It writes the configuration
into the chip via the SPI interface and can use the same to read data. In addition, the FPGA
manages the readout from the serial LVDS outputs of the TDC-GPX2. The SPI signals are available
via additional pads [3]. A jumper selects the supply voltage as 3.0V, 3.3 V or 3.6 V [4]. A separate
jumper allows measuring the current into the TDC-GPX2 [5].

Figure 2: GPX2-EVA BOARD
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Solder pads are prepared to apply an external oscillator. This may be used as a reference instead
of the RefClIk input.

Further, solder pads are available to connect the signal lines. Here the user may solder cables
directly, apply pin connectors, or in case of CMOS signals pads for SMB connectors are prepared.

Note: The FPGA manages the SPI communication and blocks the lines. Therefore, it is not
possible to use the SPI for communication between an external device and TDC-GPX2.
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3.2 Input Signals lines

The board is prepared to connect directly CMOS input signals or LVDS signals.
Figure 3: Input section
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3.2.1 CMOS Inputs

On the board there is a 10 Ohm series resistor.

3.2.2 LVDS Inputs

On the board there are 100kOhm pull-up resistors to TVDD33. The resistors interconnecting P and
N inputs are not assembled.
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4 Software Description

41 Main Window, REFCLK Page

The software start with the following main window:

Figure 4: GPX2 evaluation software main window

File Tools Help

REFCLK | STOP | SPI/LVDS

member of the ams group

[ tart t
[7] PIN_ENA_REFCLK =|>_,. 100330 | ps e art Measuremen

Pls. use picoseconds value of
the reference clock pericd
Must fit with STOP_DATA_BITWIDTH.

[CIREFCLK_BY _XOSC

[ InitReset |
CMOS_INPUT Write Config
(Select CMOS_ [»] 3 | 7] PIN_ENA_RSTIDX

Communication Status:

S B | L=
[T}
Results | Filter Offset | Final Result Mean 4 100|| Std Dev
STOPL | 018EED Median10 [v] Ops  [ao] 102112 ps | 102117 ps | 317 ps
STOP2 rUUUUUU ;ﬁone lj 0 ps m 0 ps 0 ps U_U ps
STOP3 | 018723 [Median10 [+ Ops  |ao] 100131 ps | 100161 ps | 390ps
STOP4 | 000000 WE ops a0} Ops | Ops| 00ps
DELTA [sTOP1 [w] —|sTOP3 [ [ | 000857 none  [«] Ops |0 2135 ps | 1946 ps | 1736 ps
DELTA E'@FF—E_; —{STOPL [= | [|maTH | 000O0D §'_none E Ops [0 Ops | Ops| 00ps

The main menu offers the typical functions to load and save configurations, to run a measurement,
to open the graph and register windows as well as a help.

The two figures on the right indicate the communication status. Both bar indicators should be green.
Figure 5: Menu selections
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REFCLK Online Help
Graph ... Strg+G | |

Load Config... Strg+O
Save Config ...  Strg+5

About ... F12

STOPs + REFNOs ... Registers ... Strg+F

only 5STOPs ... Strg+Shift+5 ‘

Close Strg+W | T
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As a first step we recommend to load the standard configuration config_default.cfg, then press

”

“Power On Reset”, “Write Config” and “Init Reset”.
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The first page, “REFCLK”, allows to select the reference input as well as the definition of the LSB.
REFCLK_DIVISIONS defines the LSB at the output interface as fraction of the reference clock
period. The most convenient way is applying an LSB of 1ps by configuring REFCLK_DIVISIONS to
the picosecond value of the reference clock period.

In the middle section the user selects between CMOS and LVDS.

At the bottom, visible on all tabulators, is the numerical display of the measurement results STOP1
to STOP2. In addition, the software allows to calculate the difference between two stop results. The
select box “Math” defines the formula:

Calculation Formula:
e On:[STOP1-STOP2]
e Off: [REFNO1 - REFNO2] * REFCLK_DIVISIONS + [STOP1 - STOP2]

Various software filters, sinc or median, can be applied.

4.2 STOP Page

This page is for the PIN and HIT enable selection as well as the high resolution and combined
channel settings.

Figure 6: STOP Page

File Tools Help

REFCLK | STOP | spI/LVDS

1
PN ENA STOP e @HT_ENASTOPL ]|
2
Start M, t
FIPINENA STOP —{ [ HIT_ENA_STOP2 :H art Measurement
L
L

member of the ams group

wipiN_ENA TP o [WIHIT_ENASTOPZ
FIPINENA STOP = e S [IHIT_ENASTOPA

Init Reset
HIGH_RESOLUTION CHANMEL_COMBINE . _
| off lz‘ 0 | MNormal Operation Iz‘g Miiilekionhia
Power On Reset
Communication Status:
n
[C]PIN_ENA_DISABLE i I H| LI
il S—
Results | Filter | Offset Final Result Mean g 100 || Std Dev
STOP1 018EF2 | Median 10 lzl 0 ps m 102130 ps 102087 ps | 524 ps
STOP2 000000 |none =] 0ps |20} Ops | Ops| 00ps
STOP3 | 018742 [Median10 [+] Ops  |ao] 100162 ps | 100140 ps | 44,6 ps
STOP4 | 000000 |nane E‘ 0ps m Ops [ 0 ps | 0o ps
DELTA [STOP1 [=] —|STOP3 [=] [[]Mam= | 0007FB |none [=]  Ops 20 2043 ps | 1943 ps | 2004 ps
DELTA | OFF E — STOPL |= | [ |mat+ | 000000 |none E 0ps |20} Ops | Ops| 00ps
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4.3 Interface Page

am

On this page the communication as well as the output data format is defined. In any case, on the

evaluation kit all communication is done via the on-board FPGA.

Figure 7: Kit Content

File Tools

Help

REFCLK | STOP | SPI/LVDS

COML INTERENCE
|DIRECTSPI [ ]
READOUT_FREQUENCY

300 MHz on Evalkit of

Eval FPGA

[¥]LVDS_DOUBLE_DATA_RATE

STOP_DATA_BITWIDTH
18Bits  [x]5
REF_INDEX_BITWIDTH

8 - bl E_g:g_

[CIPIN_ENA_LVDS_OUT

member of the ams group

Start Measurement

Init Reset
= | |
Expert FIFO GPX2 LVDS Expert e
LVDS_TEST_PATTERM
[C]BLOCKWISE_FIFO_READ s =l Power On Reset
[C]COMMON_FIFO_READ LVDS_DATA_VALID_ADJUST Communication Status:
. U ps E:i-l = - =
: I s I H| Ll
J— —
Results | Filter | Offset Final Result Mean g 10;.. Std Dev
STOP1 018EF2 |Median 10 E‘ Ops m 102130 ps 102087 ps | 524 ps
STOP2 000000 |none =] Ops [ao] Ops | Ops| 00ps
STOP3 | 018742 |Median10 |4 Ops |20 100162 ps | 100140 ps | 44,6 ps
STOP4 | 000000 |nane lzl 0ps m 0ps [ 0 ps : f],[l ps
DELTA [sTOP1 [=] —|STOP3 [ []mam | 0007FB [none [ Ops  |aof 2043 ps | 1943 ps | 2004 ps
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44 Avoiding Configuration Conflicts

am

Some combinations of parameter settings can prohibit operation or cause erroneous results. Some
of these combinations are indicated with a red bar. User should avoid such configurations since the

results may be difficult to interpret or faulty at all.

Some examples of configuration conflicts:

REFCLK_DIVISIONS STOP_DATA_BITWIDTH
80000 % ps  12500MHz 168its  [+|p
S. USE pIcoseconds value o
Bad PI pi ds value of
the reference clock period REF_INDEX_BITWIDTH
Must fit with STOP_DATA_BITWIDTH. 3 Bite B
A
REFCLK_DIVISIONS STOP_DATA_BITWIDTH
40000 * ps 25,000 MHz 16 Bits E 1
5. USe picoseconds value o
Good Pl pi ds value of
the reference clock period REF_IMDEX_BITWIDTH
Must fit with STOP_DATA_BITWIDTH, 2 Bits En
PIN_ENA_STOP e e HIT_ENA_STOPL
Bad s
| PEERASTO ——— HIT_ENA_STOP2
B
PIN_ENA_STOP e e HIT_ENA_STOPL
Good R
[C]PIN_ENA_STOP > [C]HIT_ENA_STOP2
PIN_ENA_STOP e e HIT_ENA_STOPL
PIN_ENA_STOP 2 HIT_EMA_STOP2
Bad ;
v S ———— HIT_ENA_STOP3
v S —— u HIT_ENA_STOP4 CHANNEL_COMBINE
C T Pulse Distance Iz‘ 1
PIN_ENA _STOP e e HIT_EMA_STOP1
PIN_ENA_STOP 2 HIT_ENA_STOP2
Good :
[CIPIN_ENA_STOP e HIT_ENA_STOP3
[C]PIN_ENA_STOP  ————— hd HIT_ENA_STOP4
PIN_ENA_STOP —ooo - FIT_ENA_STOPT
PIN_EMA_STOP I 2 . HIT_EMA_STOP2
Bad s
[CIPIN_ENA_STOP e ~ HIT_ENA STOP3
[CIPIN_EMA _STOP  see i [W]HIT_EMA_STOP4 CHANMEL COMBINE
D Pulse Width
[Z/PIN_ENA_STOP e oo [Z]HIT_ENA_STOPL —— =
PIN_ENA_STQP 2 HIT_ENA_STQP2
Good s
[CIPIN_ENA_STOP HIT_ENA_STQP3
[CIPIN_ENA_STOP 2 HIT_ENA_STOP4
The LVDS readout frequency is recommended up READOUT_FREQUENCY
E to 360MHz in SDR mode only. Nevertheless 400 10 2 Muz
MHz is possible to configure and operate
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4.5 Register Content

A separate window shows the register content in the GUI and the TDC-GPX2. Separate pages
display configuration data and result data. Changing the hexadecimal values will change the
configuration in the GUI accordingly. With “Write Config” the updated configuration is downloaded
into the chip.

Figure 8: Registers Window: Configuration

Configuration Registers | Results

l
— Frontpanel Soff CMGPX2
Register addr. Registers (hex) Register addr. Registers (hex)
[03] [02] [01] [00] : :_x 133373515_‘ [031[02] [01][00] : = @escoocos
[07][06] [05] [04] : |= S@C412ED [07] [06] [05] [04] : = eE8EE08E
[11][10] [09] [08] : |» @AGBB3AL [11] [10] [09] [08] : =« @oE@EcCE
[15] 141131 [12] : ._I BE31BBEE. [15] [141[13]1[12] : = @eooee8e
[19] [18] [17] [16] : I %@%994 [19] (18] [17]1[16] : = eeBoEEEE

Registeraddr. @@ 81 @2 83 @4 85 @6 @7 88 89 1@ 11 12 13 14 15 15 17 18 19
Registers (hex) |15 @5 33 13 ED 12 C4 5@ Al @3 @@ 9A BB BE 31 8E @4 99 90 90

Figure 9: Registers Window: Results

;Y'.Regislers;
Configuration Registers | Results |
— Ref e Ind / Stops
Ref. Indexes (dec.) Stops (dec.)
Channell: |4 1@lze4s Channell: |4 182894
Channel2: |4 a| Channel2: d a|
Channel3: |4 1812541 Channel3: 4 188389
Channeld4: |4 al Channel4: d @
Read Results
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4.6 Graph Window

The graphical display allows to select which data shall be displayed. The shape of the individual
curves can be modified individually. Move the mouse over the line symbol and press the right
mouse button. A menu with many options will pop up.

There are dedicated buttons for zoom to all or zoom in X or Y only. In addition, the standard
Labview zoom functions are available (see the icons on the top right).

Figure 10: Graph Window
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The displayed data can be exported into a text file. The maximum is 128,000 data sets.
Figure 11: Save data menu
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ams Eval Kit Manual Page 13
[v1-00] 2016-Oct-20 Document Feedback


http://www.ams.com/Document-Feedback

TDC-GPX2 Standard Board

The text file can then be analized with a table calcluation program.

Figure 12: Exported data format

oA B £ D E F
1 [STOPL STOP3  Deltal-3 REFNO1 REFNO3 |
2| 82585 81035 154 23 19
3| 885 8102 156 35 51
4| =585 8102 150 163 159
5| 82585 81035 138 236 231
6 8258 8103 140 a7 23
7 8258 81045 131 121 17
8 8258  8105.5 133 187 183
9| 87 8107 145 a 0
in o7co o1n7 184 71 (=)

4.7 Known Errors

e Software Hang-up

o Once in a while, typically during tests in the temperature chamber, it may happen
that the software hangs up. This is most likely to erroneous reading from the FIFO
and related in the FPGA. The error will be removed in the next revision of the
FPGA.

o Workaround: restart the software.
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5 Schematics, Layers and BOM
Figure 13: GP30-EVA BOARD Schematics 1
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Figure 14: GP30-EVA BOARD Schematics 2

ac| o0
VORI

F TR0
wETIA

Vo Bunuueds ofi ACe

€9
ugoT,

! '
1 il
PRI, g .
_
_ .
_

ZXdS bunbucsiop

i
I

I

i

I

I

..................... 4!

XdD DT I

N'E AE'E AO'E !

i

i

el 05| ht) ”

4t [4s:] ™ ]

i

i

078 WL 28T w09 !

£1Y 1y ] Syl [

I

i

frerc Bren BT !

[T T (2T (R3S !

l | :

I

nee r& upoT  {no0T !

e UT Hﬂ 6 !
" s revan P p—
I

I

i

i

was
@ .
ot
| =
u o s
o= oo T
e wron -t =
aFEaTaA
asn on LJ
I R
'
H
1
: 1
2 Wr Qs
I 9ST00N 4= ST-IC
! sou|  [rou TBNITION e T
' X INTNE—
' -Rzr
Hoor,__Tsy
H AL TR — —
1
I 150H T A=t 1Y
1 —=0r-1r
1 -0
1
1 OGSW— =g
1 et ©
! z -1
| 2X NS N + =
1 -0
i VOdITINI 5=t w10
(50
H —
L oS z 10
1 T m:;.\L
H -1
\
B R S S S

| ISOWIdS
| 1019
£67000

Page 16

Document Feedback

ams Eval Kit Manual

[v1

00] 2016-Oct-20


http://www.ams.com/Document-Feedback

T k % )
be L
wgon| woot] Te P 100 z aFJLOOE 20e U] welboud
T R T .
= | el £ -——————

2y
i
=t
8
8
-1

Page 17

Document Feedback

wat
| 7w 678 ﬁ He T o g
\J Y bW LM
ORIQAAL 96496 a100AL 0FTOOAL Bicona o¥10aAa BRaA 08100/ ¥Odd 0N | A L 0L 6
q b S i N S
P e ] 7]
HoOT 1024 LBy
T 7]
£ 45 (e
00T, 53] waze| ﬁﬂ _—7 o
P ) &
001 5T . g B I 1
g 3 i
M i |
n% SRR Lm_mws mmwmuxﬁwﬁsu_
. 2E93BRRAZARANORRRE8548R52
: o2z Bifzz g i R R
gs 8EESE 2 2 = 253808
g HE g g2 B ZRRe RESEE
il iiiiioa i 3% -
A #5 EHE28 288
MMMMD%MMWMG%MWNW wwEmea«E ann
mNMGWNGm 559 Z&5k 7| DESHBECI/TEED aL
sicletesisl=telsteloolsIorT 7] VRESHLECI088D WL
Gome pERWn O m m o] DASHIEONTHAD tang
DASUSECIIED ZESHI90L/ZVaD
mﬁom W —L mnm_w._Wm mw%w ) Ser IL OESUBTOI
s —tly T -
ataois ———SE| d£dOIS APV s Glpsiiat o
L e | 0ASHSTOT Zasy1Lan
neaous | —35] MMM_NE ZVMML,O«M_M L e ot — 7 OASHEZOT zaSUPLOT
il N RS — R L zA5ULLOL
weoan, = STy 2 mwymmﬁwm NEQAS 77 V540N 4 —g| 0ADOA 00TDAMDSZIE 2810
£E00AL A|UL|mmss = oy b dETNYHS BT g AN e
HI.|pw NETWYH 7 V94 IO 4 JOA 00
oD < .|..w N PONSD/NAEXID dz0as 45| 0O ZasubE!
SEOONL Al ey dXALLSH NZOAS 7 oEsUETOL ZHSUSEOL
) - = £ NXATISY il
s e oasuTIOL
€60anL dZIWYed 5 28| 26549801
7)) cconn +—L s e T 5| DEGHS0OL/TIND Za54880T
o MM%W ] 1] OFRP0O1DND ZESHOG0T
4 N | OESHEOCT/TEVD ZsU1601
- dTaWYHd MM 0AGHZO01/08YD ZASHZ601
© . M NI 8| QQ_B»“::D ZASYEEOT
=@ 3 99 55 5] ASHO0ON/O%YD ZESHSE0/ZII
5 8434088 - 23000 -
o ogo xmﬂ$$WMGGN 2 ’ VO L0/ O ZHSULEOU TN
< 855063300085 0E 52 : 99 8 93 98
3] m m B dd & 23 ficgp
N S55zass 3 =S S=5EB
£5038585 28_.858 23 858835
a EiogEbh gEBEsEs sRgsfi_g
3 a g
T P i i c LI ERE R ER L EE LT
u ® bl \? EFlap e EE 35 e I T M
A w ﬁﬂtﬁiﬁ;gﬁ%satzzzs %
e
m 0 i "ot : ' ' A
© [11] 1 g Al AR m e
o e 2| 3y 3
3 < ik e -
- V AT wooT——F—6¢y
w :
b WOT T bey
0 o
a e T
T a rrgpyy =00 i —a]
m [+3 FTT L 4 4 8
= G :E !
n .. Gl 33 3
m wn g [ Hee
o - Czal]
o waot s
(O] — o wrs
1 uee
c WU LTY
[m] —
= L.

00] 2016-Oct-20

ams Eval Kit Manual

[v1


http://www.ams.com/Document-Feedback

TDC-GPX2 Standard Board

Figure 16: GPX2-EVA BOARD Layout: Top layer
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Figure 18: GPX2-EVA BOARD Layout: Layer 2
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Figure 20: GPX2-EVA BOARD Layout: Assembly layer
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Figure 21: Bill of Materials for GP30-EVA BOARD

A3P250/VQ100 ProASIC3 Flash A3P250VQG100
Family FPGA
3 17 C2C6C7 (C805,100n CHIP-
C11 C14 CAPACITOR
C16 C17
C18 C20
C21 C22
C30 C33
C45 C46
C56 C57
4 1 C5 C805,10n CHIP-
CAPACITOR
5 1 C1 ELKO/330u/25V ELECTROLYTIC Radial 8mm Raster 3mm
CAPASITOR
6 1 C32 F95_B,220u TANTAL F950J227MBAAM1Q2
2 C9C13 F95_P,100u TANTAL F950J107MPAAQ2
11 C3C8C12 F95_P,33u TANTAL F950J336MPAAQ2
C15C19
C23 C29
C31 C43
C49 C60
9 1 D2 LED/HSMX-PLCC2,Griin SURFACE
MOUNT LED
10 1 u3 LM317EMP/SOT223
11 2 U9 u12 BD733L2FP3-CE2 BD733L2FP3-CE2
12 1 u6 ADP163AUJZ CMOS Linear ADP163AUJZ-R7
Regulator
13 1 D1 MRA4007T3 DIODE
14 1 X2 QSC/KX0O-V97,5MHz Crystal Oscillator 12.94354
15 10 R2 R16 R603,100R CHIP-RESISTOR
R22 R23
R24 R25
R26 R27
R33 R35
16 2 R30 R31 R603,165R CHIP-RESISTOR
17 1 R49 R805,4R7 CHIP-RESISTOR
18 5 R6 R20 R805,10R CHIP-RESISTOR
R37 R67
R69 R71
R72
19 2 R17 R28 R805,33R CHIP-RESISTOR
20 1 R45 R805,56R CHIP-RESISTOR
21 2 R10 R51 R805,100R CHIP-RESISTOR
22 1 R14 R805,19k1 CHIP-RESISTOR
23 1 R43 R805,270R CHIP-RESISTOR
24 2 R46 R47 R805,470R CHIP-RESISTOR
25 1 R48 R805,1k CHIP-RESISTOR
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R41
R11
R12
R4
R5
R9
R13

R7 R8 R38
R39 R44
R50 R52
R53 R54
R55 R56
R57 R58
R59 R60

R29 R61
R62 R64
R65 R66
R68 R70

R3 R15
R18 R19
R63 R110

J10 J11
J12 J13

J4
J1

J9

J2 J3 J6
J14 J15

U1
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R805,9k1
R805,3k3
R805,1M1
R805,60k4
R805,910k
R805,604k
R805,1M87
R805,820k
R805,100k

R805,1M

R1206,0R

ST/254_2

ST/254_10_2R_WANNE
ST/DSUB15HD_ABG

BU/PJ-059B
ST/SMB_LPM_90

GPX2DM/QFN64

CHIP-RESISTOR
CHIP-RESISTOR
CHIP-RESISTOR
CHIP-RESISTOR
CHIP-RESISTOR
CHIP-RESISTOR
CHIP-RESISTOR
CHIP-RESISTOR
CHIP-RESISTOR

CHIP-RESISTOR

CHIP-RESISTOR

MULTI-PIN
CONNECTOR

MALE
CONNECTOR
DSUB15 ABG

DC Power Jack
SMB

CONNECTOR
ABG

TDC-GPX2

1-1634688-0

PJ-059B
R114.665.000
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6 Ordering & Contact Information

GPX2-EVA-KIT 220310001 TDC-GPX2 Eval Kit for QFN40 version including
PICOPROG and cables
GPX2-EVA-BOARD 220310003 TDC-GPX2 evaluation board for QFN64

Buy our products or get free samples online at:

www.ams.com/ICdirect

Technical Support is available at:

www.ams.com/Technical-Support

Provide feedback about this document at:

www.ams.com/Document-Feedback

For further information and requests, e-mail us at:

ams_sales@ams.com

For sales offices, distributors and representatives, please visit:

www.ams.com/contact

Headquarters

ams AG
Tobelbaderstrasse 30
8141 Premstaetten
Austria, Europe

Tel: +43 (0) 3136 500 0

Website: www.ams.com
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7 Copyrights & Disclaimer

Copyright ams AG, Tobelbader Strasse 30, 8141 Premstaetten, Austria-Europe. Trademarks
Registered. All rights reserved. The material herein may not be reproduced, adapted, merged,
translated, stored, or used without the prior written consent of the copyright owner.

Demo Kits, Evaluation Kits and Reference Designs are provided to recipient on an “as is” basis for
demonstration and evaluation purposes only and are not considered to be finished end-products
intended and fit for general consumer use, commercial applications and applications with special
requirements such as but not limited to medical equipment or automotive applications. Demo Kits,
Evaluation Kits and Reference Designs have not been tested for compliance with electromagnetic
compatibility (EMC) standards and directives, unless otherwise specified. Demo Kits, Evaluation Kits
and Reference Designs shall be used by qualified personnel only.

ams AG reserves the right to change functionality and price of Demo Kits, Evaluation Kits and
Reference Designs at any time and without notice.

Any express or implied warranties, including, but not limited to the implied warranties of
merchantability and fitness for a particular purpose are disclaimed. Any claims and demands and any
direct, indirect, incidental, special, exemplary or consequential damages arising from the inadequacy
of the provided Demo Kits, Evaluation Kits and Reference Designs or incurred losses of any kind (e.g.
loss of use, data or profits or business interruption however caused) as a consequence of their use
are excluded.

ams AG shall not be liable to recipient or any third party for any damages, including but not limited to
personal injury, property damage, loss of profits, loss of use, interruption of business or indirect,
special, incidental or consequential damages, of any kind, in connection with or arising out of the
furnishing, performance or use of the technical data herein. No obligation or liability to recipient or
any third party shall arise or flow out of ams AG rendering of technical or other services.
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8 Revision Information

Changes from previous version 0-02 to current revision 1-00 (2016-Oct-20)

Transfer from preliminary to release version 1-00

Note: Page numbers for the previous version may differ from page numbers in the current revision.

Correction of typographical errors is not explicitly mentioned.
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