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Introduction

1 Introduction

TDC-GP30 is a system-on-chip solution for ultrasonic flow metering. Using its integrated CPU and
code memory, TDC-GP30 can be operated with a dedicated firmware for evaluation of results and
operational control.

This application note describes how to write a customized firmware.

Following the naming convention, the modified file should be saved with a different name such as
A1.F1.11.YY, where F indicates it is an ams example code.

Figure 1 shows the basic flow diagram of the main program.

Figure 1:
Firmware Custom Code

Start — — —

v '

|

MK_CPU_REQ |
FW User Check of CPU Request

v

Firmware

3 Initialization - —vyes—P| MK‘FW“'NIT?
~_ BNR FWiset? — Custom code for user initialization
T ‘
no
l: Clear BNR_FWI in SHR_CPU_REQ €—
" Error Handlingrr P MIC OWNCER:
s SRRAERR. ELGiSaa oo ——yes—P Custom code for user error
B il e handling
~
no
i: Clear Error Flag Register <
 SRRFEP.STF - MK_OWN_CODE:
_ BNR_TOF_UPDset? _— " Custom code for user function

Custom code
(optional)

v

stop

For illustrative purposes, a very simple example is used:

With each TOF measurement a counter (NUMBER_OF_RUNS) is increased. Also, a pulse is
generated on GP104 that lasts until the next CPU call.

Application Note « PUBLIC
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2.1

Project Files

Preparation

Document Feedback

TDC-GP30
Preparation

Please do not make any changes in the system folder. Copy all the files into your private folder for
making changes if needed.

° The assembler source file (in our example: GP30Y_A1.F1.11.01_GPIO_toggling.asm).

° The compiled .hex-file that is downloaded into the chip (in our example:
GP30Y_A1.F1.11.01_GPIO_toggling.hex).

° The firmware data file, including configuration and other data. It is also downloaded into the chip
(in our example: GP30Y_A1.F1.11.01_GPIO_toggling.dat).

° .h files are headers containing the register descriptions of the device. They are needed for

successful compilation (typically those are GP30Y_A1.D2.11.04.h, GP30Y_REG_A1.2.h, and
GP30Y_ROM_A1.common.h).

2.2

Open the .asm Example

° Launch GP30 evaluation software and select Assembler in Firmware menu.

Figure 2 :

Firmware Menu > Assembler

Time of Flight Measurement

g, Rate: [0 Avg. Rate: $[100

Average/ns
735836
735836
68085,3
69083,2
0083,1
710835
720841
730837
40835
750834
58085,3
50083,1
70083,0
710836
720840
730838
40836
75083,4
00076
0,1488
01106
-0,0954
00763
-0,1088
00610
-0,0267
00019

Std. Dev./ps ~

18800
18722
18787
18786
18703
18869
18824
18821
18748
18882
18635
18683
18834
16764
18726
18303
18813
1871,1

%56

%5

£

1058

976

%0

%24
015

396

v

Pulse Width Ratio UP

063

Pulse

Width Ratio DOWN
063

.
File Tools
Mezsurem
irmware Download
CPU Values
= Name Results / ns
1 | TOF SUM AVG UP 735836
2 | TOF SUM AVG DOWN | 735836
3 ToF1 P 660853
4 TOF2_UP 69083,2
5 TOF3_UP 70083,1
& TOFs_UP 710835
7 TOFS.UP 720841
8 | TOF6_UP 73083,7
9 TOF7_UP 740835
10 TOF8_UP 750834
11 TOF1 DOWN 680853
12 TOF2 DOWN 690831
13 TOF3 DOWN 700830
14 TOF4 DOWN 710836
15 TOFS DOWN 720840
16| TOF6 DOWN 730838
17 TOF7 DOWN 740836
18 TOFE DOWN 750834
19 diff. TOF 1 £.0076
20 diff, TOF 2 01428
21 diff. TOF 3 01106
22 diff. TOF 4 -0.0954
23 diff. TOF 5 00763
24 diff. TOF 6 -0,1068
25 diff. TOF 7 -0,0610
26 diff. TOF 8 -0,0267
27| diff. TOF SUM AVG 00019
Write TOF Values to File
@ DONT writeto File
Open TOF Graph | ()Values . Callbration
(AN TOF Values
<

Write Config

Start Measurement.

[ Read Conig from RAM first
(Use with GP30 Firmuware only!)

GP30 Status

Measurement Cycle Timer is OFF

Stop Measurement Cycle Timer
and Disable Watchdog

System Reset

[X] Disable Watchdog after Reset
[ Release Bus Master sfter Reset

Disable Watchdog
Enable Watchdog
Watchdog is Disabled ]

Verify Interface
Pico Prog P Version

Comm. with GP30 OK?
Remote Interface

®)5P1 - Interface
UART -

‘vtrol Temperature Messurement Control  General Control  Interfaces  Interrupt & Error Handling  acam  Firmware Parameters  Firmware Error Counters

2-Wire Temperature Measurement

Current Temperature Sensor accuracy ppm/K.
Yoo Yoo
RC/Rref current T RH/Rref curent T g
Jroo Yoo
Calculated Temperature Results
* | Name Results | Unit | SID (mK) SNR (Bit) | A
0o 1 0 RO [

Offser 00001

o[ o]

o
ols||le =
< >

Gain Factor | 0,9998

HS Clock
HS clk period in ns (ideal) | HS clk period/ns Cal Factor HS clock
250 24995 0,999809
according to setting in RAM [ Apply calibrated clock perid to display values
Amplitude Measurement
Measurement Values
* | Name Results / mV | 5t Dev. / mV | With Resut Avgd ~
1 AMUP E2EE) 057
2 AMDown 37964 053
3 AMdiff 035 072 | v
Calibration Values
# | Name Results ~

1| AMCAL High | 2513,08
2 | AMCALLow | 127934 v
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2.3 Assembler File Description

° Open .asm file and adjust date, file name, author and notes on changes
° Tip: Double click on the #include files to show them on the menu tab.
° Search for the section of the source code that is designated to custom code

Figure 3:
Spots for Custom Code

TDC-GP30
Preparation

File Edit Find Assembler Help
NEHREAES 9 XBREE v QX N5/ R
GP30Y_A1.F1.11.01_GPIO_toggling.asm
1
2 H
3 ; * Copyright by ams AG *
4 3 * All rights are reserved. *
5 3 *
6 ; * IMPORTANT - PLEASE READ CAREFULLY BEFORE COPYING, INSTALLING OR USING *
7 ; * THE SOFTWARE. *
8 ;* *
k] ; * THIS SOFTWARE IS5 PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS *
10 ; * "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED *
11 3 * TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A *
12 ; * PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT *
13 ; * OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, *
14 3 * SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED *
15 ; * TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR *
16 ; * PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF *
17 3 * LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING *
18 ; * NEGLIGENCE OR OTHER\JISE) ARISING IN ANY WAY OUT OF THE USE OF THIS *
19 ; * SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE *
20 H
21 */
5
23 File : GP3@Y_A1.F1.11.01_GPIO_toggling.asm
24 Version No. : 11
25 Build No : 81
26 Created : 14/12/2018 (DD/MM/YYYY)
27 last :Hange : 14/12/2018
28 Author : Matthias Hainz
29 Updated by : Matthias Hainz
30 Company : ams Sensors Germany GmbH
31 Pruje:t : GP3@Y
32
33 Contents : Simple Firmware for toggling GPIO output
34
=
36 H Include files
37
38 s#include "GP30Y_REG_AL.2.h" ; Definition of Register addresses, bit positions and register actions
39 #include "GP3@Y_A1.D2.11.84.h" ; Definition of constants, memory organisation etc.
48 #include ”GP!EYLRQM?AL:ommcun.h“ ; Definition of ROM routine start addresses
&
42 H CONSTANTS / DEFINITIONS
43 The following is used for debugging
44 CONST NUMBER_OF_RUNS. ox48 ; Counts the runs (for debugging)
45 CONST DEBUG_ADDR_@1 ax4; ; Address (for debugging)
46 CONST DEBUG_CONTENT_B1 8 214 ; Specified content (for debugging)
47 CONST DEBUG_ADDR_82 ; Address (for debugging)
48  CONST DEBUG_CONTENT_@2 ; Specified content (for debugging)
49
50  CONST REV_ADDRESS_VAR ; location of Version number in FiW hex code with empty chip
51
52 CONST FW_ROMVERSION_REV ; ROM version
53 CONST FW_VERSION_NUM ; F denots ams example code

Application Note « PUBLIC
ANO000586 « v1-00 * 2019-Jan-10

16| 5



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

Document Feedback TDC-GP30
Assembler Programming

3 Assembler Programming

3.1 Declaration

First, variables and constants should be declared. In our example, these are:

NUMBER_OF_RUNS. Counts the number of TOF measurements

° DEBUG_ADDR_xx determines the USER RAM address for debugging.

° DEBUG_CONTENT_xx uses different values for debugging.

° REV_ADDRESS_VAR is the location of the version number in the FW hex code.

° FW_VERSION stands for the complete version number, including 4 bytes (ROM version, FW
type and version humber, major and minor release number, build).

Figure 4 :
Parameter Declaration

42 ======= ========== (CONSTANTS / DEFINITIONS ======= ==========
43  ; The following is used for debugging
44 CONST NUMBER_OF_RUNS

45 CONST DEBUG_ADDR_@1

46  CONST DEBUG_CONTENT_®1

47 CONST DEBUG_ADDR_@2

48 CONST DEBUG_CONTENT_@2

Counts the runs (for debugging)
Address (for debugging)

Specified content (for debugging)
Address (for debugging)

Specified content (for debugging)

P

58  CONST REV_ADDRESS_VAR 3 location of Version number in FW hex code with empty chip

52 CONST FW_ROMVERSION_REV 3 ROM version

53  CONST FW_VERSION_NUM ; F denots ams example code

54  CONST FW_VERSION_MAJ 3 Major wversion 1

55  CONST FW_VERSION _MIN 3 Minor version 1

56  CONST FW_VERSION_BLD 3 Current build @1

57 CONST FW_VERSION Fil_WVERSION_NUM + FW_VERSION MAJ + FW_VERSION MIN + FW WERSION_BLD ;

After declaration we add a code snippet that:

° Increment the register at location (NUMBER_OF_RUNS).

° Jump once into MK_FW _INIT subroutine after the start to initialize TDC-GP30 with needed
details.

° Jump at the error in the MK_OWN_EH subroutine for error handling.

° Read the BNR_TOF_UPD flag (TOF Update) in register SRR_FEP_STF (status register). If this
bit is set, jump into MK_OWN_CODE subroutine.

Application Note « PUBLIC
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Custom Code 1
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Assembler Programming

=1 =1
-1 m

[SUIS RS IR S |
[ SR B S U S R BT =)

=

o

[=]

WD WO D O OO O 0 CO e
M B

o
w

W

[P S-IE Y

=
o
o

101

106

108

Check of CPU Reguests - Main Firmware routine

; This routine checks the status flags for activity requests and calls the according routines
Status flags in SRR _FEP STF, SRR ERR FLG and SHR CPU REQ
all processing done and status flags cleared

; Inputs
; Cutput
; (total)unused
; Temporary R&M
: Permanent RAM
; Routines used

{a2ll used)

Counts the runs

ramadr NUMBER OF RUNS

incr r
ramadr SHR_CPU_EREQ
skipBitC r, BENR_FWI, _
jsub ME_FW_INIT

2R AR R AR R

ramadr SRR _ERR FLG

getflag r
skipEQ L
jsub

ramadr
skipBitC
jsub

ME_STOP:

ramadr
clear

clrwdt
stop

ME_OWN_EH

SRR_FEP_STF
r, BNR_TOF_UPD, .
MK_OWN_CODE

A AR AR R R AR AR A AR A AR AR AR AR AR AR

SHR_CPU_REQ
r

{for debugging)

;—— Set RAM Rddress to SHR CPU_REQ
;—— Check Firmware Init Flag
;—— Jump to Firmware Init if it is first startc

R R R

;—— Set RAM Rddress to SRR_ERR FLG

;—— 5S5et the signum and zero flag according to the addressed register
;—— S5kip one commands if SRR_ERR_FLG is egual to zero.
;—— Jump to User Error Handling Subroutine

;—— Set RAM Rddress to SRR_FEP_STF
;—— Check US_TOF UPD Flag
;—— Jump to User Code

A AR AR AR AR R AR A AR AR AR AR AR AA R AR

; Set RAM Address to SHR_CPU_REQ
; Clear SHR_CPU_REQ

; Clearing watchdog

R RIS AN AR AN

End of Main Program ME CPU REQ

sEEEEREREEEE R E RE R R R R R R R R R R R R HE R R R B R R R
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3.2 Initialization of TDC-GP30

The call of the subroutine MK_FW _INIT is important to initialize TDC-GP30. Especially to initialize the
USER RAM cells to zero, to load the First Hit Level (FHL) into the System Handling Register (SHR)
and to clear the Firmware Init Flag.

Figure 6 :
Initialization of TDC-GP30

186

187

188 =

189 ; The subroutine is to configure a fixed value for the ZCD FHL U and ZCD FHL D bits.
198 ; These First Hit Level (FHL) values are specific to the hardware.

191 3 Inputs : -

152 3 Output : -

193 ; (total)unused : (all used)

194 ; Temporary RAM : -

195 ; Permanent RAM : -

196 ; Routines used : -
e
198

199 MK_FW_INIT:

288

281 jsub ROM_USER_RAM_INIT 3 Initialising all USER RAM cells to @
282

283 ramadr FWD_R1_FHL_WALUE 3---- Value for the first hit level
284 mowve X,

285

206 ramadr SHR_ZCD _FHL_U 3 Setting the same FHL for Up and Down
287 mowve r, x

208 ramadr SHR_ZCD _FHL_D

2@9 mawve r, x

218

211 MK_FW_INIT_END:

212

213 ramadr SHR_CPU_REQ ; Set RAM Address to SHR_CPU_REQ

214 bitclr r, BNR_FWI 3 Clear Firmware Init Flag

215

216 jsubret 3 Jump Back

217

219 ; End of Subroutine MK_FuW_INIT

220

Application Note « PUBLIC
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3.3 Error Handling

The subroutine is not active yet as it is not written for now. This routine only clears the error flag
register.

Figure 7 :
Error Handling Subroutine

113
114
115
116
117
118
118
120
121
122
123
124
LS
126
127
128
128
130
131
132
133
54
135
136
137
138
151,
140
141
142
143
13
145
146
127
148
dlz]

place your own code here for error handling

; The subroutine is not active yet and just clears the error flag register
; Inputs : -
; Cutput H -

(cotaljunused : (all used)

; Temporary RAM : -
; Permanent RAEM : -
; Routines used : -

;e = Writes into RAM (for debugging)

move v, DEBUG CONTENT 01
ramadr DESUS ADDR 01
move r, ¥

J#¥#F8#4#4#4# Place your code here for error handling ##$#$##3%#43

nop i--
nop Fp—
nop Py
nop :

PRI A M R R R

ME CWN EH END:

ramadr SHR_EXC ; Set RAM Address to SHR EXC
kitset r, BNR_EF CLR ; clear error flag register
jsubret

iR e i Rt s s i i s e R R R R RS S s I R 2

End of Subroutine MK OWN EH

PEREEEEEEER R EE R EE SR E R HER R R EE R R R HE R R R R R R R R L SRR R R L R
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3.4 Jump to Toggling Subroutine
The subroutine does the following:

° Checks, whether a TOF measurement triggered the CPU
° If yes, Jump to MK_OWN_CODE

Figure 8 :
Main Custom Subroutine

a5 i**************************************************************************
96 ramadr SRR_FEP_STF 3-- Set RAM Address to SRR_FEP_STF
a7 skipBitC  r, BNR_TOF_UPD, 1 ;-- Check US_TOF_UPD Flag

ag jsub MK_0OWN_CODE 3-- Jump to User Code

9 i**************************************************************************

Set the pointer address to the SHR_GPO register (GPO control register).
Set and clear bit BNR_GP04_OUT (GPI104). This timing takes about 200 ns, which corresponds
to the time needed by DSP clock to set and clear the GPIO.

° Return to previous routine.

Figure 9:
Main Custom Subroutine

151 ;=
152 ;= place your own code here for post processing

153 ;= ==================================================================
154 ; The subroutine is simple firmware for toggling GPIO cutput

155 ;3 Inputs : -

156 3 Output : -

157 ; (total)unused : (all used)

158 3 Temporary RAM @ -

159 ;3 Permanent RAM : -

168 ; Routines used : -

161  j==============s=s===ss===ss==sss===ss=s=ssssss=sss=s==ssss=s=ss=s=s=ss=s=ssssss==ssss=sss=s=sss===
162

163 MK_OWN_CODE:

164

165 3 ——---—--mm—— - Writes inte RAM (for debugging)

166 move y, DEBUG_CONTENT_@2

167 ramadr DEBUG_ADDR_@82

168 move r, y

169§ mmmmmmmmmmmmmmmmmee

178

171 ; ~488us after TOF measurement (including both directions)

172 ramadr SHR_GPO ; set and reset takes about ~28@ns

173 bitset r, BNR_GPO4_OUT

174 bitclr r, BNR_GPO4 OUT

175

176 sbitinv r, BNR_GPO4_OUT ; toggling between the TOF measurements
177

178 MK_OWN_END:

179

188 jsubret

181

182

183 End of Subroutine MK_OWN_CODE

184 ;
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3.5 Compile

Select the Assembler menu, Compile (or press F5)

After pressing Compile and Download, the output window should show “Processing was
successful” and “Hex-File transferred to Download window”. The Compile Options are used to
configure whether the download is executed after each compile.

Figure 10 :
Assembler Output

= Assembler - C\UsersimhaiDesktop\TO DO\App Note\UFC\GP30Y_Example toggling\data\GP3OY_A1.02.11.04 GPIO toggling.asm - o X

e e [ETI e

= e F5 ™ e
F i o]

D R s BRE O QR E [N Re]
GP3ov_a102110  Download F& G_A12h  GP3OY_A1D21104h  GP3OY_ROM_A1common h
T I — Assembler Info RAM (for debugging) ~
118 move y, DEBUG_CONTENT_B2
11 ramadr DEBUG_ADDR_B82
112 move r, y
113 mmemememmm e
114
115 stop
116
117
une End of Main Program MK_CPU_REQ
19 ;

126

121

122

123 ; place your own code here
124

125 ; The subroutine is not active yet and just clears the GPH flag
126 ; Inputs : -

127 ; Output :o-

128 ; (total)unused : (11 used)

129 ; Temporary RAM : -

138 ; Permanent RAM : -

131 ; Routines used :

132

133

138 ; place your own code here 11111

135

136  MK_OWN_CODE:

137 ; ~4B0us after TOF measurement (including both directions)

138 ramadr SHR_GPO ; set and reset takes about ~2@@ns
139 bitset r, BNR_GPO4_OUT

140 bitclr r, BNR_GPO4_OUT

141

142 sbitinv  r, BNR_GPO4_OUT ; toggling between the TOF measurements
143

148 MK_OWN_END

145 ramadr OUN_FLAG

146 bitclr r, BNR_GPIO

147

148 jsubret

149
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AN000586 « v1-00 » 2019-Jan-10 16 | 11


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

Document Feedback TDC-GP30
Assembler Programming

3.6 Download Code to the Target

Attention

Be sure that the TDC-GP30 is idle.

Open .asm file and .dat file.

Press button “Verify FW”.

Copy “Calculated Checksum by GP30” to field “Checksum FWA manual entry”.
Press button “Download FW Code & Data”.

Information

The assembler transfers the compiled code directly into the download window. So the new code can
be downloaded directly by pressing “Download FW Code”.

Figure 11 :
Firmware Download Window

 Download_GP30_FW i - o x
Firmware User Code Firmware Data
1 File: GP30Y_A1.F1.11.01_GPIO_toggling.dat
Download Firmware File: GP30Y_A1F1.11.01_GPIO_toggling.hex P FW Data 2
pen File
Code and Data mumExaBausnnEEGR A —— : T e [ Ve [P e
Open File 1E F2 E2 61 33 CA 00 2C F2 DC OB CB 0L CD 75 00 eload File
10 10 10 F2 41 7D 00 F2 DD FL 27 CF 75 00 20 20 0 32 1A312053 64 FFFA3B9B
20 F2 42 7D F2 D3 Fl 33 F1 13 CF CA F6 AR F3 6B Ll 1 33 2r414C49
Start Measurement Reload File 73 F2 DA 7C F2 DB 7C F2 DC FL 17 CF 00 00 00 00 o 5 2 31 264288 || 66 00000000
e oo et Confpotion St s 5 e o towowo
000 90 00 00 90 80 03 00 00 G0 9 0O 00 98 00 e e e — || [ 36| 1C5B6082 68/ 00000000
System Reset 00 00 00 00 00 00 00 0O 00 00 0 00 00 00 00 0O 5 3743485584 || 69 00DDO00D
B e e R L
5o o3 59 5 53 55 53 oo o8 a5 oo a8 5o o8 a9 oa Transfer Calibration Parameters 7 39 EB715C7C_ || 71 02250000
ecjocRocgooocRoogocioogosgocjooocguc oot cos Calibration Parameters from File o FW Dats 2 = | 40| TI6TSETS 72 02250000
Check Status Flags 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 9 41 00000000 73| 02250000
: 25 2 95 59 20 95 52 30 45 53 20 00 53 00 05 a5 o re—— I o
Watchdog Disabled (5 50 GF 00 G5 00 GO GO 0 65 6 @F 60 6O 00 6B Transfer Firmware Parameters 1 23 FFFFET13 75 002CA2E2
00 00 00 00 00 00 00 0O 00 00 0 00 00 00 00 0O From FW Parameters sheet to FW Data =t | 12 24 00004CAC || 76 DOOFSC3A
FW Unlocked 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ED onR " s o 13 45 FF2B93F9 77 004A002B 109| 00140020
M © P Parameters sheetfrom P Dta i 46 FFFFEGAS ke 10| 80000000
15 47 00006161 I 111{ 10215000
Checksums Set Bootloader Release Code 16/ 6004010C 48 FFS6FACD 80 112 0111F3FF
17 D4AT5A32 49 FFFFEFO4 81 113| DO4ECAES
Download FW Code & Data Calculated by Software [J2AD1 Download FW Data e 00000000 00001578 @
Calculated by GP30 2401 D pass Recall FW Data 1| 00000067 51| FFOO7ESB EE
[m] S{:te; Re;‘a and Start Measurement Rea from FWD2 [12401 2 pass 20/ D00004F9 52 FFEFEBT3 24
after Downloa Read FW Data 21/ 00000748 53/ 000057F4 &
[Lock FW after Download BAIF11101  User FW Revision 70 User FW Range Checksums FWD1 22| 00000BO7 54/ 000CB26D 86| 118/ 00002C10
23| DDOOOE43 55/ 00151F37 87 119 0000D081
Calculated by Software §11€C 24| 000012DF 56 001C3A44 120| 8440C47C
" Caleulated by GP30 JJ11€C JPass | 25| 00001853 57 00357176 89 121| 401725CF
Verify FW Elrmveare/AcamiCode) Resd fom D2 l1ice Drass |25 00002CaA 58 0037C276 (|90 0 122 00270808
Checksums 27 000040AD 59 0000724A || 91 123| ABCDT654
Checksums FWD 2 28] 00005474 60| 00000FSC__ || 92 24| 0000T1CC
Calculated by GP30 2123 Cacuted by ofoware | 29 00012170 6100000480 93 125/ 00005809
alculated by Software [{58D9
Read from FWD2. szg & PASS Y 30| 00000000 62 FFFA3BIB 24 126| 00002AD1
Erase FW Calculated by GP30 ISEDQ W PASS 31 1B193E25 63 FFFA3EIE 95 127| 00002193
fotes Checksum FWA manual entry [JatE21102  acam FW Revision Read from FwD2 5809 DPASS
< >
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Summary / Results

Verify Code Executing Properly

TDC-GP30

Summary / Results

Read registers 0x40 in the RAM memory, either by menu items Tools-RAM Memory or by the

CPU Values window.

Figure 12 :

RAM

Window

= (P30 Evaluation Software
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# Name Reslts/ns | Average/ns
1 | TOF SUM AVG UP 2115623 2115623
2 | TOF SUMAVG DOWN [ 2115626 2115626
3 | ToFLUP 650303 65030.3
4 | Tor2_UP 660269 66026.9
5 TOF3UP 670241 67024.1
6  TOF4_UP 680216 680216
7 TOF5_UP 600201 60020.1
8 ToFs_UP 700194 70019.4
9 TOF7_UP 710185 710185
10 ToF8_UP 720182 720182
11 TOF1 DOWN 650305 650305
12| TOF2 DOWN 660269 66026.9
13| TOF3 DOWN 670241 67024.1
14/ TOF4 DOWN 680214 68021.4
15 TOFs DOWN 630203 690203
16/ TOF6 DOWN 700191 70010.1
17 TOF7 DOWN 710188 710188
18| TOFS DOWN 720182 72018.2
19 diff. TOF 1 -01831 -01831
20 diff. TOF 2 -0.0038 -0.0038
2 diff. TOF 3 -0.0076 -0.0076
22| diff. TOF 4. 01297 01297
23 diff. TOF 5 01068 -0.1068
24/ diff. TOF 6 0.2632 02632
25 diff. TOF 7 -0241 -0.2401
26 diff. TOF & -00076 -0.0076
27| diff. TOF SUM AVG 0.2928 -0.2928
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Summary / Results

Of course, monitoring the signal at GPIO4 is the final verification. In this example, the GPIO4 is
toggling after each TOF Cycle.

See Figure 13 below, red waveform refers to GP104 and yellow waveforms refer to TOF Cycle.

Figure 13:
Pulse at GPIO4 after TOF Measurement Sequence

(time base = 100 ps/division; voltage = 1 V/division)
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5 Revision Information

Changes from previous version to current revision v1-00

Initial version for release

° Page and figure numbers for the previous version may differ from page and figure numbers in the current revision.
° Correction of typographical errors is not explicitly mentioned.
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6 Legal Information

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.

Information in this document is believed to be accurate and reliable. However, ams AG does not give any representations or
warranties, expressed or implied, as to the accuracy or completeness of such information and shall have no liability for the
consequences of use of such information.

Applications that are described herein are for illustrative purposes only. ams AG makes no representation or warranty that such
applications will be appropriate for the specified use without further testing or modification. ams AG takes no responsibility for
the design, operation and testing of the applications and end-products as well as assistance with the applications or end-product
designs when using ams AG products. ams AG is not liable for the suitability and fit of ams AG products in applications and
end-products planned.

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 or applications described
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.

ams AG reserves the right to change information in this document at any time and without notice.

RoHS Compliant & ams Green Statement

RoHS Compliant: The term RoHS compliant means that ams AG products fully comply with current RoHS directives. Our
semiconductor products do not contain any chemicals for all 6 substance categories, including the requirement that lead not
exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, RoHS compliant
products are suitable for use in specified lead-free processes.

ams Green (RoHS compliant and no Sh/Br): ams Green defines that in addition to RoHS compliance, our products are free of
Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material).

Important Information: The information provided in this statement represents ams AG knowledge and belief as of the date that
it is provided. ams AG bases its knowledge and belief on information provided by third parties, and makes no representation or
warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. ams AG
has taken and continues to take reasonable steps to provide representative and accurate information but may not have
conducted destructive testing or chemical analysis on incoming materials and chemicals. ams AG and ams AG suppliers
consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for

release.

Headquarters Please visit our website at www.ams.com

ams AG Buy our products or get free samples online at www.ams.com/Products
Tobelbader Strasse 30 Technical Support is available at www.ams.com/Technical-Support

8141 Premstaetten Provide feedback about this document at www.ams.com/Document-Feedback
Austria, Europe For sales offices, distributors and representatives go to www.ams.com/Contact
Tel: +43 (0) 3136 500 0 For further information and requests, e-mail us at ams_sales@ams.com
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