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This document contains instructions for the HET IDE tutorials. The HET IDE is a free integrated
development environment for the programmable high-end timer module. It supports the HET, NHET, and
N2HET timers from the TMS470M, TMS570, RM4xx, and RM5xx Hercules™ MCU product lines. The HET
IDE includes a code editor, assembler, simulator and Waveform Viewer and editor. The code editor has
an 'Insert Instruction' wizard to assist in learning HET assembly syntax, as well as an algorithm library that
allows you to simply copy and paste frequently used timing functions into your own custom program. The
assembler produces files for simulation and also for linking into your final application. The simulator allows
you to debug your program with control and visibility that is not available when running your program on
silicon. You can also stream waveforms to and stimulus from an external waveform tool (Synapticad
Waveformer Pro) so that the interaction of the timer and the external world can be modeled.

1 Installation

1.1 Installing the HET IDE

The HET IDE can be downloaded from http://www.ti.com/lit/zip/spnc016. Once you download this file,
unzip and run the included installer. This tutorial document should be used with HET IDE version 03.05.01
or later.

1.2 Tutorial Installation

The tutorials are automatically installed when the HET IDE is installed. However, you must make a
personal copy of the tutorial folder before beginning to work through the tutorials.

The HET IDE installer places the tutorials in the "%PROGRAMDATA%\Texas Instruments\Hercules\HET
IDE\<version>\Tutorials" folder. This folder may be hidden, so the installer also places a shortcut to open
the folder in windows explorer in the start menu (see Figure 1). The installation folder is read-only and is
shared by all users, so make a personal copy of the tutorials folder in your own directory location before
continuing. In the following instructions, your copy of the HET IDE tutorials is referred to with the path
<your_copy>.
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Figure 1. Shortcut to Tutorials Installation (Read Only) Folder

2 Tutorials

It is assumed that you have installed the HET IDE, as described in Section 1.1, and that you are working

in your personal copy (<your_copy>) of the tutorials folder as described in Section 1.2

Also, between tutorials you should either close and restart the HET IDE, or use the RESTART button on

the HET IDE toolbar to exit an existing simulation before moving on to the next tutorial.

NOTE: Sometimes when changing projects or exiting the program, the Synapticad waveform viewer
may present you with the option to "Save Files". It is very easy to miss this dialog and the
HET IDE may appear unresponsive while this dialog is open. If the HET IDE appears
unresponsive, switch the focus back to the Synapticad application and close this. Open the
‘Save Files" dialog (Save None is a good choice for the tutorials). Then, the HET IDE will

become responsive again.

NOTE: If you have multiple projects open in the HET IDE, then your project must be made 'the
active project' before you can assemble and load the project into the simulator. You can
make any project 'the active project’; right click on the project name in the Project Explorer
pane of the HET IDE and choose 'Set as Active Project’ from the context menu. 'The active

project' is always shown in bold face.

NOTE: If the Assemble or Assemble and Load toolbar buttons are greyed out in the HET IDE, but
the project is active and there are no simulations currently in progress, it sometimes helps to
close the .het source file. Reopening the source file in the editor usually makes these buttons

available again.
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2.1

211

Tutorial 1 — Getting Started

Concepts Covered

This Tutorial covers the following topics:

Opening a project
Breakpoints

Run a program
Cycle count
Waveform wizard
View the waveform

212 Step-By-Step Instructions
1. Double click the "Start HET IDE" icon on the desktop, or from the start menu location shown in
Figure 1.
2. Open the Project:
(a) Click Project — Open Project to open the project.
(b) Open the tutl_getting_started.prj file from
<your_copy>\Tutorials\tutl\tutl overview\tutl overview.prj
(c) Confirm that the project 'tutl_overview' is the active project. It should be listed in bold face in the
Project Explorer pane of the HET IDE.
3. Build the Project:
(a) Click Debug — Assembile.
(b) This step compiles the HET file and generates the result in the output window. Make sure that no
errors are generated. If there are any errors, correct them and assemble it again.
4. Load an HET program:
(a) Click Debug — Load HET Program to load the HET program into the RAM.
(b) You will see the program load into the simulator and Synapticad Waveformer Pro or Waveviewer
Free should launch.
(c) Bring the HET IDE window into focus (in case Synapticad is currently in focus).
8 HET IDE Tutorials SPNU485C—-May 2010—-Revised August 2016
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5. Configure the signals to be viewed in the waveform using Waveform Wizard of the HET IDE:
(a) In the HET IDE, click Tools — Waveform Wizard. Your screen should look like Figure 2.
#. WaveFormer Pro =100 x|
File Import/Export Edit Bus Parameterlibs Wiew Options Window Help
Puss e e [ ermsETR |0 | cuaaza | =4 Py
Bl het_signals.btim x|
Add Signal |
35.40ns Ons |2ns J4ns |6ns léns . |1Ons  |12ns  [14ns  [16ns  |18ns |20ns  |22ns  |24ns  |26ns |28ns |30ns |32ns |34ns ‘ \3Gn"
5
|7 | Project Edit Debug View Tools Help
2lle @ al|x[[e «: & » ax Fa = o alln &\
3
[4 | ‘ Program memory size 6 instructions 100.0000
) wtovvenre | Cile | eader e | Pertal isassenby | : | stnivs areator | |
[~ | Label Address Code
s | = ;01 gxom (E:El;P Q—D%’ﬁiowt o ar\ggleimmp:OFF EDH;O\EEOFF‘E: J?:facnnn:ow mn:,; o n6 :E;ngF‘ULSELOreg:A m:OFFldata:s Device Name  [Tr1s5701521
1 a2 0x20 CNT brk=0FF next=3/reqnum =0 request=NOREQ angle_count=CFF reg=8 comp=GE |irg=0FF control=0FF max=10 data=0
£ a3 0x30 ECMP brk=OFF jnext=4reanum=0 request=NORED e =l == N Mom. oftrstes, [160
10 a4 0x40 ONT lork=OFF Inext=5 reqnum=0 request=NOREQ Reil At 2ixl |
11| A8 RS ECMP_|ori=07Fnexi=0/eqnun=D) equest=NOREQ Clock | Pins | Fields | Regsters | InternalRegisters | Flags | Instruction | ata=d Wjo e N
z F 1 (=] =4
[ FET Clodks ¥ 2 ¥ 10 =
[¥ HET Clock s W "
¥ High Resalution Clock Ha Wiz "
¥ Loop Resalution Clock B "1 "
F & 14 =4
E 7 M 15 =4
L«
s -- [Select ate HET dock ]
[ nam L1 :;bel ;:Jdress [I:gs;s[?:\d FonholFlEl\d DDataLR EIIJaIaHR DD:Dc:DEw ok Cancel —
Al 0x10 & o 0x00000300——— 7 = NHAETGCR 0x00000001
A2 0x20 ] o 0x00000000 MHETPFR 0x00000500
A3 0x30 8 o 0x00000400 INHETADDR. EDDDDDDDD
A4 |0x40 3 o o |0x00000000 INHETOFF1 loxoo000000
AS x50 0x00000100 [0xD040c51c 4 0 IDx00000200 0x10 INHETOFF2 l0x00000000
0x60 0x00000000 000000000 o o 0x00000000 [#-0x14 [MHETINTENAS Eﬂnnmnnn
0x70 0x00000000 0x00000000 ] o 0x00000000 -
0xa0 0x00000000 0x00000000 0 ] 0x00000000 NHETGCR
0x90 0x00000000 0x00000000 ] o \0x00000000
Dxal 0x00000000 Dx00000000 ] o \0x00000000
=
[ | NotConnected [ Simulation Inactive | (N5 | Ln:1 Col:1
Figure 2. Waveform Wizard
(b) On the Waveform Wizard tab "Clock™:
(i) Select HET Clock .
(i) Select High Resolution Clock.
(i) Select Loop Resolution Clock.
(c) On the Waveform Wizard tab "Pins" :
(i) Select HET_O.
(ii) Select HET_5.
(iii) Select HET_7.
(d) On the Waveform Wizard tab "Fields":
(i) Deselect PROGRAM.
(i) Deselect CONTROL.
(iii) Select Data.
(e) On the Waveform Wizard tab "Registers":
(i) Select NHETADDR.
(i) Deselect all other registers.
SPNU485C—-May 2010—-Revised August 2016 HET IDE Tutorials 9

Submit Documentation Feedback
Copyright © 2010-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU485C

Tutorials

I

TEXAS
INSTRUMENTS

www.ti.com

(f) On the Waveform Wizard tab "Internal Registers":

@

(i) Select A,

B,T.

(i) Deselect all other registers.
(g) On the Waveform Wizard tab "Flags":

(i) Select Z.

(i) Deselect all other flags.

(h) On the Waveform Wizard tab "Instruction™:

(i) Select address 0x0 from the Address drop-down list.
(ii) Select the PROGRAM, CONTROL, and DATA Instruction Fields.
(iii) Press the "Add" button. Make sure that you see address 0x0 listed in trace slot 0 ("SI. No").
(iv) Repeat steps i - iii, but substitute addresses 0x20 and 0x40 for address 0x0.
(v) Confirm that you see address 0x20 in slot 1 and address 0x40 in slot 2.

Click OK.

#. WaveFormer Pro o [=] ]
File Import/Export Edit Bus Parameterlbs Wiew Options Window Help
> 7 || T HIOE |y dow Bow ONE SET HIDE £ . =

U!’Uﬂf HVE”‘DQ :Ib male wra TR HJ‘LI' Hﬁuﬁn%a ﬂ 2 O
Bl het_signals.btim 5||

35.40ns Ons |2ns J4ns |6ns léns . |1Ons  |12ns  [14ns  [16ns  |18ns |20ns  |22ns  |24ns  |26ns |28ns |30ns |32ns |34ns ‘ \3Gn"
Rl 2 HET 1€ (F:/work/Tutorials/tut1 /tut1_overview)
1| Project Edit Debug View Tools Help
2llemalxe « ¢ » ax Ta e 0 = alln 6
E
4 ‘ Program memory size 6 instructions 100.0000
St overvewmhet | | cfie | Headerfie | Parta Disassembly | | stimus creator ||
6
1o | Label | Address Code [ [ — =
7 | |0 0x0 lenT brk=0FF |next =1 reqnum=0 request=NOREQ |angle_count=OFF reg=A comp=GE _irg=0FF control=OFF max=6 dats=0 |
3 AL ox10 ECMP reqnum=0 request=NOREQ hr_Ir=LOW langle_comp=0FF |control=OFF |en_pin_action=0N|cond_a: 0 |action=PLLSELO reg=A|rq=0FF |data=6 DeviceName  [TMs5701521
1 Az ox20 ENT  brk=0FF jnext=3 reqnum =0 request=NOREQ angle_count=CFF [reg=8 lcomp=GE _|rq=0FF control=0FF max=10 data=0
9 _ - - — E—— f prvem SR e—— P S S — —— P——— - o MNum. of Instrs. |160

A3 0x30 ECMP brk=OFF jnext=4reqnum=0/request=NOREQ ' - = ata=8
10 a4 0x40 ONT  lbrk=0FF next=5 reqnum =0 request=NOREQ ek 2ixl —
" a5 0x50 ECMP  |brk=0FF jnext=0 reqnum=0request=NOREQ ata=4 H o ¥ s =4
T dock | pins | Fields | Regsters | InternalRegisters | Flags | Instruction | = = =

12 HET . )

o 2 & 10 o4
¥ HET Clock s W "
¥ High Resalution Clock Ha Wiz "
¥ Loop Resalution Clock B "1 "

6 = 14 =
7 ¥ 15 =
K]
— | T
== HET dlock J
e Oubut | Memory |
nam | |Label |Address |Proaram Field Control Field DatalR | DataHR | Data Fi ok Cancel
— A0 ox0 0xD0002c20 ) ) 0 0 l0x0000( Contents
Al Dx10 © o 100000050 HRETGCR 000000001
Az w0 0 0 0x00000000 H1-0x4 |NHETPFR l0x00000500
A3 0x30 8 o [0x00000400 [-0x8 |NHETADDR 0x00000000
A4 [0x40 = 0 o (0x00000000 [i-0xc|NHETOFF1 |ox00000000
A5 |ox50  |0xD0000100 (0xD040c51c [ 0 (0x00000200 010 NHETOFF2 x00000000
0x60  (0x00000000 (0x00000000 0] 0 0x00000000 [#-0x14 INHETINTENAS (0x00000000
0x70  (0x00000000 (0x00000000 0 0 0x00000000 :
0x80 0x00000000 (0x00000000 0 o (0x00000000 NHETGER
0x30  0x00000000 (0x00000000 0 0 (0x00000000
0xal  (0x00000000 (0x00000000 o 0 (0x00000000
sim
[ | NotConnected [ Simulation Inactive | (N5 | Ln:1 Col:1

Figure 3. Waveform Wizard
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6. Insert Break Points:
(a) Double click on Labels A1, A3, and A5 to insert break points.
(b) Confirm that your screen looks like Figure 4.

|2 HET IDE (F:/work/Tutorials/tut1/tutl_overview) =[O x|
Project Edit Debug View Tools Help
HE‘;@]]IIMB & b oam da @ J|Hn|ﬁ||
‘ Program memory size 6 instructions 100.000000 MHz, HR = 1, IR = 32 ‘
tti_overviewhet  Ful Disassembly | Cfle | Headerfie | PartalDisassembly | Devie | Stimuius ceator | Memory Triggers | ¢ | *
dwem Jow | [ [ ] | — —— I - S
W |a0 lox0 ot lbrk=0FF jnext=1/reqnum =0 |request=NOREQ|angle_count=0FF req=A comp=GE _|rq=CFF lcontrol =OFF max=6 data=0
o |t jox10 ECMP brk=OFF |next=2Freqnum=0lrequest=NOREQ hr_Ir=LOW angle_comp=OFF |control =OFF |en_pin_action=ON|cond_addr=2pin=0__ action=PULSELO|reg=A jrq=OFF |data=6 DeviceName [ THS570L5200@WT
2 ax20 CNT  brk=0FF |next=3 reqnum=0 request=NOREQ angle_count=0FF reg=5 comp=GE__rq=0FF lcontrol =OFF max=10/data=0 -
@ a3 ax30 ECMP bri=OFF next=4reanum=0 request=NOREQ hr_r=LOW! angle_comp=0FF control =CFF en_pin_action=CN|cond_addr=4pin=7 _ action=PULEH] reg=5 jrq=0FF data=5 ' .
A2 lax40 CNT  bri=0FF jnext=5 regnum=0. —NOREQ angle_count=OFF reg=" comp=CE__lrg=CFF control =0FF max=10data=0 O o O o
[#]as  os0  ECMP |brk=OFF £Q hr_Ir=LOW -OFF control =OFF |en_pin_action=CN|cond_addr=6/pin=5 |action=PULSEHT o 8 16 2
1 i) F 17 = 25
W2 M 10 F 18 ¥ 26
2 &1 19 o7

Figure 4. Breakpoints

7. Run the Program with different Run options:
(a) Click Debug — Run (F5) to run the program. You should stop at the first breakpoint at label Al.
(b) Run two more times until reaching the breakpoint at label A5.

(c) Verify that the Data Fields of A0 (address 0x0), A2 (0x20) and A4 (0x40) all have the value
0x00000080 (Data LR = 1, Data HR = 0). You should see a memory window that matches Figure 5.

2 " ouput emory | Regsiers |
i
o [Label |address |Proaram Field Contral Field | pata LR |Data HR | Data Field | il HET/NHET
7 A0 |ox0 0%00002:20 0x00000006 1 0 000000030 Address | Name
a1 |oxio 0x00004 100 0x00404003 & 0 000000300 F-0x0 NHETGt
A2 |ox20 Dx00006c60 0x00000005 1 0 000000080 G-0x4 |NHETPF
A3 |ox3o DX00008 100 DX004087 15 g 0 000000400 08 NHETAL
A4 |0x40 Dx0000aca0 0x00000005 1 0 Dx00000080 E-Oxc |NHETOI
A5 |oxso 0x00000 100 0X0040c5 1 4 0 000000200 0% 10 INHETOI
D50 0x00000000 0x00000000 0 0 0x00000000 [-0x 14 |NHETIN
070 0x00000000 0x00000000 0 0 000000000 N ———
Dxa0 0x00000000 0x00000000 0 0 0x00000000 ‘WHETGCR.
%30 0x00000000 0x00000000 0 0 000000000
Dxal 0x00000000 0x00000000 0 0 000000000 |
|
o
= |
Figure 5. Memory Window After Step 7c
(d) Run the program an additional three times (press F5 or Debug — Run three more times).
(e) Remove all the break points by double clicking at the labels. All of the red breakpoint symbols in
the second column of the "Full Disassembly" tab should be cleared.
(f) Click Debug — Step Instruction (or press F11) six times and see that it executes each individual
instruction at a time.
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(9) Enter 20 in edit box (after Run for Loops icon) in the tool bar (see item 'g' in Figure 6).

(h) Select Debug — Run For Loops from the menu, or Click the Run for Loops button (see item 'h' in
Figure 6).

= HET IDE (F:/work/Tutorials/tutl /tutl_overview)

Project Edit Debug Wiew Tools

Help

|z @ a|ll&Zlls - ©» » alnx w2 0 =8 @lln @

Program memory size & instructions
Label Address Code
Al w0 CMNT brk=0FF next=1[regnum=0|request=MOREQ [angle_count=0FF reg=A comp:
Al w10 ECMP brk=0FF next=2[reqnum=0|request=MOREQ [hr_Ir=LOW angle_comp=0FF |contre
AZ w20 CNT brk=0FF |next=3[regnum=0|request=MOREQ [angle_count=0FF reqg=6 comp:
AZ w30 ECMP brk=0FF next=4{reqnum=0|request=MOREQ [hr_Ir=LCW angle_comp=0FF |contre
A4 x40 CNT brk=0FF next=5[regnum=0|regquest=MOREQ [angle_count=0FF req=T comp:

[ A5 x50 ECMP brk=0FF |next=0[regnum=0|request=MNOREQ |hr_Ir=LOW angle_comp=0FF |contre

Figure 6. Controls for 'Run For Loops'
(i) Check cycle count at the bottom of the GUI window. It should read 736 cycles (from an initial value
of 101 cycles).
8. Stopping Execution:
(a) Click Debug — Pause to pause the execution (if enabled).
(b) Click Debug — Stop to stop the execution or press the stop button.
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9. View the Waveform:
(a) Switch to the Synapticad Waveformer Pro or Waveviewer Free Application.
(b) Press the Zoom-Full Button (Magnifier with "F" beside it). Your screen should look like Figure 7.

%.- WaveFormer Pro
File ImportfExport Edit Bus Parameterlibs Wiew Options  Window Help
[rugs oo e [ FElG@uEE | (cuahe B
a het_signals.btim *
Futsli)sitoe] | 546 s = Sl i L) TR | AL fivall s fwial | HEX hdl JEN
Add Clock || Add Spacer Hold || Text | HMarker — | =] === <EEE- Q-| 4R
_I].I]I]I]ps 0.000ps Ous s~ J2us  JBus [dus |5us [6us [fus [Bus =~
0 |- drive[31-0] |
1 | = het het_clock
2 | ™ gt high_resolution_clock
3 | ™ |et lnop_resolution_clock | I I I I I I O I I O I O e e e
4 |- het loop_count 000./000.J000.Jn00.Jo00.Jooo.Jooo. Jooo oo Jooo oo Jono.Jooo.Jooo fooo.Jooo Jooo. Jooo.Jooo.Jooo fooo fooa.
5 | ® het.ir_a[31:0] .nnn.xnnn.xnnnxnnnx 00.J000.[o00.Jeoo.Jooo.Tooo.Jooe. 000 oo Jooo Jono.Jooo.Jooo Jooe . fooo. looo Jooo.Jooo.
6 | B het.ir_b[31:0] 000.Jooo Jooo Jooo Jooo Jooo Jooo. fooo.fooo Jooo Jooo oo Jooo oo fooo oo Jooo fooo.Jooo Jooo fooo. oot
T | = het.ir_t[31:0] 000 ./000.[000.Jo00 000000 Jooo Jooo 000 fooo Jooo Jo0a oo Jooo [ooo fooo_fooa Jaoo oo Jooo Jooo Jooi.
i | » het. NHETADDR 0 Ko ko KokKokKokolkokKoKokokKokKokokokoKokoKokokKoKo
9 [ het flag_z [ I |
10 | = het flag_x
1 |- watch_in[31:0] [ 00000000 1 00000020 Yooo] 000000AT1 Joooooootfooo fooo.l 00000021  Jooo fooo fooo.
12 |- e 3 _bmmm.xbx:.Ibmamw.xbmw.:(b}c.xb}c.xbwmoc.xbm.xb}c.xm.
Figure 7. Waveform at Completion of Tutorial 1
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2.2 Tutorial 2 — Input Stimuli

This tutorial covers the following features:

» Creating repetitive input stimulus using the built-in Stimulus Creator
» Using the Insert Instruction wizard to add instructions to a program.
1. Open the HET IDE.

2. Create a new project, called my_tut2. From the HET IDE file menu, select Project — New Project.
When the New Project dialog appears (see Figure 8), change the project name to 'my_tut2' and make
sure the project path is pointing to a folder where you can read or write.

Create HET Project

Project name I my_b_ltZI

Praoject path I F: fwork/Tutarials - |

Project directory  F: fworkyTutorialsfmy_tut2

= Back Mext = Cancel

Figure 8. New Project Dialog - Initial Screen
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3. Press the Next button to bring up a selection of HET devices. For this project, select the
TMS570LS31XXZWT device (see Figure 9).

..E.r Mew Project

HET Device Settings

il

Device I Type I HET Instructions I Pin Confiquration ;I
L e PR | B LN T | | el s ] LI [P e s b L T T R L
[TMSS70LS11XXPGE N2HET 160 a,1,2,3,4,5,6,7,8,9,1C
[TMSS7OLS 11XXZWT N2HET 160 a,1,2,3,4,5,6,7,8,9,1C
[TMSS70LS12XXPGE  N2HET 160 a,1,2,3,4,5,6,7,8,9,1C
[TMSSFOLS 12XXZWT N2HET 160 a,1,2,3,4,5,6,7,8,9,1C
TMSS7OLS20X3K... MNHET 128 a,1,2,3,4,5,6,7,8,9,1C
TMSS7OLS20X3K... MNHET 128 a,1,2,3,4,5,6,7,8,9,1C
[TMSS70LS21XXPGE N2HET 160 Q,1,2,3,4,5,6,7,8,9,1C
[TMSSFOLS21XXZWT N2HET 160 Q,1,2,3,4,5,6,7,8,9,1C
[TMSS70LS31XXPGE MN2HET 160 a,1,2,3,4,5,6,7,8,9,1C

160

|
< Back | Mext = Cancel

4. Press the Next button again to bring up the Clock Frequency dialog. Set the clock frequency to 90

MHz (see Figure 10).

Figure 9. New Project - Device Selection

.E‘, MNew Project

Clock Fregquency Settings

2 x|

Clock frequency I a0

MHz

< Back

Mext =

Cancel

Figure 10. New Project - Clock Frequency
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5. Press Next and your project will be created with an empty HET assembly source file named
my_tut2.het. To begin adding code, press the Insert Instruction toolbar button (see Figure 11).

'.E'.- HET IDE (F:/work/Tutorialsfmy_tut2)
Project Edit Debug View Tools Help

|z @ &||&E||8 « & p &lx

| Insert Instruction i

Project Explorer |  my_tut2.het |
--mtl_cuvervie'.r-.'
- tutl_alglib_xor

Figure 11. Insert Instruction Tool

6. Add an input capture instruction - PCNT. Select PCNT from the list of instructions that appears (see
Figure 12) and press Insert.

Instruction I Description ﬂ
ECTF Equanty Compare .

Event Count
Magnitude Compare

Move 32
Move 64
Logical Qr
Perind/pulse Count
PUVWICHT Pulse Width Count
RADMES Register Add Move 64
RCMNT Ratio Count
SBE Subtract With Borrow
SCMP Sequence Compare
SCMT Step Count |-
SHFET shift
SUB Subtraction -
. ol

Instruction can be added by,

1. Draging and dropping in the editor

2. Double dicking on the instruction name

3. Seleting the instruction in the table and dicking on “Insert™ button.

Insert

Figure 12. Insert Instruction Tool - Instruction List
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7. After inserting the PCNT instruction, a wizard appears to help you fill out the required (red) and
optional parameters for PCNT. In this case, the time between the rising and falling edges on pin 1 is
captured. Therefore, select 'type' as 'RISE2FALL' and 'pin' as '1'. Create a label for this instruction so
that other instructions can reference it, (label the instruction P0O1). Put a default value in the data field
by setting period and data both to 0. Finally, after this instruction is finished, branch back to the
beginning of the program. Even though the instruction has not been coded yet, label it CO0; enter
'CO0" in the 'next' field. All HET programs must branch back to the first instruction (at address 0)
before the end of the loop resolution period, or an instruction overflow will occur. Your completed
PCNT wizard will look like Figure 13. Note that many of the optional fields are left blank. This is ok, as
the assembler assumes default values for all unspecified optional fields.

®ror 20 x|
Code Label IF'IZII
hr_lr I ;I Spedifies the HIGH/LOW resolution.
brk I ;I Defines the software breakpoint,
next ICDD Gives the Program address of next instruction in the program flow,
Feqnum I Gives the number of the request line(d,1,2..7) to trigger either HTL ar DMA,
request I ;I Allows to select type of request{NOREQ,GENRED), QUIET).
irg I ;I Maintains the control field of the remote instruction.
type IRISE 2FALL ;I Determines the type of the counter that is to be implemented.
pin I 1 ;I Gives the pin number on which the action ocours,
control I ;I When SET,dears the immediate data field when it is read.
prv I ;I Gives the initial value(D or 1)defining the previous bit.
period ||:| Spedfies the 25/20 bit initial count value for the data field.
data ||:| Spedfies the 25/20 bit initial count value for the data field.
Field names provided in red color are mandatory
Ok Cancel |

Figure 13. Completed PCNT Wizard, Required Fields in Red (optional fields may be left blank)
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8. Press OK on the PCNT wizard. Note that an error message appears (see Figure 14). After every

instruction insertion through the wizard, the HET IDE tries to assemble your program to make sure
that the instruction you just inserted is free from errors. In this case, the error is expected. The PCNT
instruction was told to branch to the instruction labeled "C00' next, but that instruction was not yet

entered so the assembly will fail. This is OK so select "Yes".

= HET Simulator

MHET Assembler Release 1.7
Texas Instruments Incorporated.

PASS 1

PASS 2

***ERRCR!  EQF: E0300: The following symbaols are undefined:
Coa

1 Error, Mo Warnings

Errors in Source - Assembler Aborted

Couldn't parse new instruction. Do you want to add it without parsing?

Following error(s) occured while parsing the existing source code:

Yes

x|

Mo

Figure 14. Error Because CO0O0 is Not Yet Defined - This is Normal

9. Now, create the instruction for label C00. Use the Insert Instruction tool again, but select CNT from the

instruction list instead of PCNT. The CNT instruction wizard should appear.

18 HET IDE Tutorials
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10. Populate the CNT instruction wizard (see Figure 15). The label should be C00. The next field could be
blank, in which case the assembler will choose the next instruction in the program. In this case, it is
explicitly specified as PO1. Note that the next instruction is not *required* to be sequential and can be
any instruction. We want the counter to count between 0, 1, 2, .. 10 and then roll over to begin at 0
again. So, a max value of 10 and an initial data value of 0 is placed in the wizard. Also, the count
should be placed in register A. When you've completed populating the CNT instruction wizard, press
OK.

Code Label |cCoo

brk I VI Defines the software breakpoint.

next PO1 Gives the Program address of next instruction in the program flow.
regnum I Gives the number of the request line(d, 1,2..7) to trigger either HTU or DMA,

request I VI Allows to select type of request(NOREQ,GEMREQ, QUIET).

angle_count I vl A value of ON increments the counter value only if Newangle Flag is SET.OFF increments counter value each time CNT is executed,

reg IA vl Tells the internal reqgister that is used for data comparison and storage.

comp Iﬁ EQ resets counter when it is equal to max count,GE resets counter when it is greater or equal to max count.
irg Iﬁ If set as OM an interrupt is generated when the edge state is satisfied.

control OFF | When SET,dears the immediate data field when it is read.

max Im— Specifies the 25/20 bit integer value that defines the maximum count value allowed in the data field.

data ID Spedifies the 25/20 bit integer value serving as a counter.

Field names provided in red color are mandatory

Ck I Cancel

Figure 15. Completed CNT Instruction Wizard

11. You should now have a complete program consisting of two instructions (see Figure 16). Confirm that
CO0O is the first instruction in the program, if not swap C00 and P01 using the editor. This program
periodically counts between 0...10 and uses this counter as timebase to measure the interval between
rising and falling edges of pin 1.

HET IDE (F:/work/Tutorials/my_tut2)

Project Edit Debug View Tools Help

“ﬁﬂ%l“IIlJJE* T E [ ._.|JJJ_l IEIl
Project Explorer | - my ezt [ |
El-tutd_overview koo oNT [ next=D0l,reg=R, control=0FF,max=10,dztz=0};
E-tutd_alglib_xar P01  ECNT { next=CO0, type=RISEZFALL, pin=1,period=0,dsta=0};
(= my_tut2
i Pemy_tut2.het

Figure 16. Complete Program for Tutorial 2

12. Assemble and Load your new program into the HET IDE's simulator.
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13. To test a program that performs an input capture function, stimulus on the capture pin must be
provided during simulation. There are several ways to provide stimulus; in this tutorial, the built-in
Stimulus Creator is used. When the simulator starts, find the Stimulus Creator tab in the upper right
hand pane of the HET IDE window (see Figure 17).

S0.000000 MHz, HR = 1, LR = 32

Device  Stmulus creator | Memory Triggers | € |»
add | b | B |

[ Sort by time

Trigger | Fin | Value

Figure 17. Stimulus Creator
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14. Press the "Add" button to add input stimulus. A Pin Trigger to drive pin 1 high has been set up,
starting at 250 ns into the simulation and repeating every 100 ns. To accomplish this, configure the pin
trigger dialog (see Figure 18). Pay close attention to the units; the time unit defaults to 'ps' so be sure
to change it to 'ns' in both places. When you have configured this trigger, press OK.

2 set Pin Triggers

2

—Trigger

(+ Time | 250

= Cyde I

—Action On

PFin 1

—Value
0
* 1
™ Log_¥ : Unknown State

{~ Log_Z : High Impedance

—Repeat
v after

% Time | 100

= Cyde I

s R3]

Ok

Cancel

Figure 18. Pin Trigger to Drive Pin 1 High Periodically
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15. Press "Add" a second time, to add a second pin trigger. Configure the trigger to drive pin 1 low again,

starting at 300 ns into the simulation and repeating every 100 ns. The completed dialog for this trigger
is shown in Figure 19

e

—Trigger

{* Time | 300 NS
= Cyde I

—Action On

Pin 1 x|
—Value
=0
1
= Log_¥ : Unknown State

= Log_Z : High Impedance

—Repeat
v After

¥ Time | 100 NS =
= Cyde I

Ok Cancel |

Figure 19. Pin Trigger to Drive Pin 1 Low Periodically

16. At this point, your stimulus creator should look like Figure 20. The combination of both pin triggers with
repetitive periods, is to drive pin 1 high at 250 ns, low at 300 ns, and then continually repeat. This
creates a toggling input stimulus on pin 1 with a period of 100 ns.

90.000000 MHz, HR = 1, LR = 32

Device  Stmulus creator | MemoryTriggers | € ' [»

— add | b | Ea |
[~ Sortby time
Trigger Pin | Value | Repeat |
[¥]iTime ; 300 M5 i1 Low Time : 100 N5

Time : 250M5 1 High Tirne @ 100 NS

Figure 20. Completed Stimulus Creator Showing Both Triggers
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17. Run the simulation for 50 loops, then switch to the Waveform Viewer and zoom so that the full
simulation result is visible. You should see a waveform similar to Figure 21.

#.- WaveFormer Pro =10l x|
File Import/Export Edit Bus Parameterlibs View Optons Window Help
[hess R dz (Wi aranify [ |sudre B EER
= het_signals.btim = x|
A3 Sgral Tl | setp o] -3 Y
4dd Clock [Hold || Text | Marker] a-[ar
7.333us || os655ns Jloos | |5, pus, Pys, s Pus (s, I, P, P 10N (s, [ [ [t [t 115 TS [
0 |- drive[31:0] =
1 = het het_clock
gect Ecff2 | me (et high resolution clock S
= E|[3 | ®|stloop_resolution_clock I Y I ) Y e ) s e ) e e e ) Y Y O O O
4 |- het.loop_count oc.Joc foc Joc Joc Joc Joc Jioc Yoc Joc Joc. o Joc Joc Joc Joc Joc oo Joc Joc Joc.Joc Joc Joc o Joc Joc Joc Joc Joc Joc Jor Jioc Y oc Joc Joc Joc foc Joc Joc foc Joc Joc Joc Joc Joc foc Joc Joc. —
Prograr || 5§ »> het.\r_a[31:0] [0c.joc.joc. joc. jod. jod Jod oc. [oc. [oc. Joc.joc. Joc. Joc. Jod. |oC |oC |od Jod Joc joc.joc.jac.|ac. joc. joc. joc o Jod oc [oc. [oc. Joc.joc. joc. joc. joc. joc |oc. Jod Jod Jod joc.joc.jac.jac. joc.joc. joc.
6 het.ir_b[31:0] B
-L T - het.ir_t[31:0] el
e cllg | ™ het. NHETADDR. ofofofofofofoToTolofJofofofoToToToToToToToToToTolofoToTofololofoTolToloTololofofoTofofololofololalo T
| e het flag z TTTTTTT T TTTTTTTTTT TTTTTTTTTT TTTTTTTTTT TTTTI -
10 | » het flag_x
n | - walchiin[atﬂ] II\IIIIIII\IIIII\IIIIIIIIIIIII\IIIII\IIIIIIII\IIIII\IIIIIIIIIIIII\IIIII\IIIIIII\IIIII\IIIIIIII\IIII\IIIIIIIIIIIIII\IIIII\IIIIIII\IIIII\IIIIIIIIIIIII\IIIIIIIIIIIIII\IIII\IIIIIIII\IIIII\IIIIIIIIIIIII\IIIII\IIIIIIII\IIII\IIIIIIIIIIIIII\IIIII\IIIIIII\IIIII\IIIIIIIIIIIII\IIIIIIIIIIIIII\IIII\IIIIIIII\IIIII\IIIIIIIIIIIII\IIIII\IIIIIIII\IIII\IIIIIIIIIIIII'
12 | - watch_out[31:0]
Figure 21. Result of Simulation
18. Zoom in so that you can see transitions on the watch_in[31:0] bus. You will see that Pin 1 is toggling
every 100 ns, just as it was configured to do through the stimulus creator. (The value of the bus
toggles between 0x02 and 0x00). A later tutorial explains how to expand the bus and show the signals
individually.
= het_signals.btim * x|
TS il [l el | Setup | St} {5 1 | TR | el fimeval] s ] [HES: il ENE
Add Clock | Add Spacer|  |Hold | Text | Marker — | == -c=|==] ]| | = a4 -|ar
950.0ns 100.0ns ) |E§(]l|]ns;I L TSS[IJFISI ) |90l‘]nsI L IBS[IJnsI ) |1.0|Uu5|‘. L |1.q5u§ L |1.1|0us|; ) ‘1.1|5u? L |1.2pu$ ) |1.2|5us|; L
-1 - hetm.drive_0.in =
0 - drive[31:0]
1| = hethet clock | VAN NANANAANAAANANANAAAAAAA AN A AAAAA A AN Y
2 | ® gt high_resoution_clock || TV LV A UV U T OV NV L VT VT T
3 | Bkt loop_resolution_clock I
4 - het loop_count 0000000 I 00000003
5 | m het.ir_a[31:0] 00000002 00, 00000000
6 » het.ir_b[31:0]
T | het.ir_t[31:0]
8 > het. NHETADDR 0 I 0
3 |» het flag_z 1
10 = het.flag_x
1 - watch_in[31:0] | D2 00000000 00000002 00000000 00000002 00000000 00000002 00000000 00000002 00000000 00000002
Prev State: 00000000 e
12 - watch_out{31:0] et Stete: 00000002 I —
Figure 22. Zoom in of Simulation Result Waveform to Inspect Stimulus on watch_in[31:0]
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2.3 Tutorial 3— Changing Device and Clock Configuration

This tutorial covers the following features:
e Changing Device configuration
» Clock configuration
1. Open the HET GUI.
2. Open the Project:
(a) Click Project — Open Project to open the project.
(b) Open the tut3_config.prj file from <your_copy>/Tutorials/tut3_config.
3. Change Device Configuration:
(a) Right click on tut3_config in Project explorer and select project properties (see Figure 23).

[[E1 B3| = HET IDE (F:/work/Tutorials/tut3_config)
lilil Project Edit Debug View Tools Help

= B &l E|ls « & » a0

Project Explorer | tut2_input_ved.h
--mtl_u:uvervie'.r-.' 20 CNT {rec
- tutl_alglib_sxar Al ECMD [ }
- tut2_input_stimuli 27 CWT {ret
- tut2_input_vcd A3 OECME { T
[ tut2_waveform_editor A4 CNT {rec

£ N — A5 ECMP {ne
. “-tut3_cor  SetHET File
B-tut4_comple
[-tut5 mem_ | ==bAs Active Broject
--mtE_aIg_IiI:u Close Project

- tut7_input_

Project Properties

Figure 23. Opening Project Properties Dialog
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(b) When the project properties dialog opens, make sure Device is selected in the left pane. Then, click
on the "Change Device" button (see Figure 24).

.f.- tut3_config Settings

21

Mame of device TMSSTOLS 2 1K TWT
Stimuli VCD ipe _ e
YOR Mumber of instructions 160
D 0,1,2,3,4,5,,7,
8,9,10,11,12,13,14,15,
SHARE Pin configuration 16,17,18,19,20,21,22,23,

24,25,26,27,28,29,30,31,

Change Device

Mote: This device exists i database but modified,
Ok Cancel B
Figure 24. Changing the Device Configuration

(c) A list of supported Hercules devices will appear. Select the RM48LXXXZWT with N2HET and 160
words of instruction memory (see Figure 25). Then press OK.

= HET 2
Device I HET Instructions I Pin Confiquration Type ;I
RM44LXXXZWT 160 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,1... N2HET
RM46LXXXPGE 160 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,1... N2HET J
RM46LYXXZWT 160 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,1... N2HET

160 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,1... N2HET
_ &0 |0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17, 1...
RM57L843ZWT 256 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,1... N2HET
TM3470MFO3107PZ 64 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15, HET
TM3470MFO4207PZ 64 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15, HET

[TM5470MFOS607PZ 128

4|

o,1,2,3,4,5,6,48,9,10,11,12,13,14,15,24, 25,

HET -
| »

i n,1,23,4,5,6,78,9,10,11,12,13,14,15,16,17,18,19,20,21,22,;

"

| Ok

Cancel |

Figure 25. Selecting a Device From Device Configuration List

(d) The project properties dialog still shows the previous device. Press OK to apply the change and
close the project properties dialog.
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(e) Repeat step 3a, opening the project properties dialog again. This time you should see that your
change to the device name has taken effect (see Figure 26).

= tut3_config Settings d A
Device -
Mame of device RMABLYNNIWT
Clock - W
Stimuli VD ¥ype _ _
. Mumber of instructions 160

XOR

AND ullf";—IISIqIEIEI?I
8,9,10,11,12,13,14,15,

SHARE Pin configuration 16,17, 18,19,20,21,22,23,
24 75, 26,27,28,29,70,31,

Change Device

Mote: This device exists in the database.

ok Cancel

Figure 26. Project Properties Dialog Showing Newly Selected Device
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4. Change the Clock Configuration:
(a) With the project properties still open from step 3e, select "Clock" in the left hand pane.
(b) Change the HET Clock Frequency to 110 MHz (9.09 ns period) (see Figure 27).

(c) Change the Loop Resolution Prescale to 16 (see Figure 27). Leave the HR Prescaler at 1. With
these settings, the Loop resolution clock period should be 16 * 9.09 ns = 145.5 ns.

(d) Press the OK button to close the dialog.

= tut3_config Settings 2
Device
HET Clock frequency | 110,000 MHz
Stimuli VCD Loop Resolution Prescaler I 16 ;I
AR
AMD HR. Prescaler I 1 j
SHARE

Mumber of HET Cydes in a Loop Resolution Period : 16

HE Lo ¢ esoduticn
prascalar
— a e o
HET Loop r esolution clock

clock

-
L

High rezolution [HR] clock

ok Cancel

Figure 27. Changing the Clock Configuration to 110 MHz HET Clock and LR Clock Divider to 16
(e) Press the "Assemble and Load" toolbar button to load the program into the simulator. Then, run
the simulation for 20 loops.

(H Switch to the Waveformer window to inspect the clock frequencies. You can measure the clock
period (1/frequency) in the Waveformer with these steps:

(i) Left click on one edge of the clock signal in the waveform display so that a green marker
appears on the edge.

(i) Move the mouse to hover over the next edge of the same direction (rise or fall).
(i) Read the delta time from the Waveformer display; it will be listed in blue above the signal list.
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(g) Using the technique described in step 4f, verify that the HET clock matches your setting of 110

MHz (9.09 ns period) (see Figure 28).

.- WaveFormer Pro

File Import/Export Edit Bus Parameterlibs View Options Window Help

JMM JJI"-.-"Enng J.E?J" “ﬁw n‘m ’ﬁ-?'ﬁg.fl J_Iﬂ'IEIE = ﬁDLE ';'-
hdd Signl Delay | Setup [ Sainple] @EEMMI A+ aF)
Add Clack (Hold | Text | Marker] | —— == = e B
. T 3[][3!n5| L |35[I!r15I L |-*-1[II[I!r1sI L |¢15[I|InsI
D -
1 | het.het_n:lnt:k
2 | B et higWresolution_clock
3 | ™ot loop_resolution_clock Jlf 1
4 |- het loop_count . 00000001
5 | het ir_a[31-0] I 00000001
65 | » het ir_b[31-0] (I 00000001
7 | = het ir_t[31-0] _ 0000008C
5 | m» het NHETADDR (2325 ] 0
9 =™ het flag_z _
10| = het flag_x [
11 |- watch_in[31:0]
12| - watch_out[31:0] [
Figure 28. HET Clock Period Measurement
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(h) Using the technique described in step 4f, verify that the HET loop resolution clock prescaler is 16
(145.5 ns) by measuring the loop resolution clock period (see Figure 29).

el_signals.Duim

addSignal fadd By pioy | Setupf Swnpie} g G | L/ | TRI | el | inval weni )| |HE ISP

Add Clock | 2dd Spacer Haold f Text | Marker — | =—]—=|===]-""] - [E= = F

_ZBI.EIns 145.4ns L |1[][]|nsI I‘I |15qr18| . |200|ns| L |250|ns| I| . |3[][J|r1sI . |35[]|r1sI L |4[]I
0 |- 0

1 | het.het_clok

2 | B |t high_resolution_clock

3 | ™ et loop_resolution_clock _—l

4 - het.loop_count |, 00000001 i 00000002

5 | het.ir_a[31:0] 00000601 ] 00000002

6 | het.ir_b[31:0] 00000001 [ 00000002

7 |» het.ir_t[31:0] 00000080 I 000001¢
B | = het. NHETADDR 1]273]415] 0 123 fals] 0

5 | het flag_z

10 | = het.flag_x

|- watch_in[31:0] i 00000000

12 | - watch_out[31:0]

Figure 29. HET Loop Resolution Clock Period Measurement

2.4  Tutorial 4 — Complex Breakpoints

This tutorial covers the following features:
» Complex breakpoints
1. Open the HET GUI.
2. Open the Project:
(a) Click Project — Open Project to open the project.
(b) Open the tutl_overview.prj file from <your_copy>/Tutorials/tutl_overview folder .

NOTE: Do not use the project in the tut4d_complex_breakpoint folder.

3. Assemble the program (Debug — Assemble).
4. Load the HET program (Debug — Load HET Program).
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5. Select the "Complex Breakpoints" tab in the top right pane of the HET IDE (see Figure 30).

creator | Memory Triggers ~ Complex Breakpoints |4|P

T

Breakpoint Typel Line,Pin | Condition | Value

Figure 30. Complex Breakpoints Tab

6. Press the "Add" button to open the Set complex Breakpoints dialog.
7. Select a "Pin" type breakpoint, then choose Pin Number '7' and a Level of '1' (see Figure 31).

{* Pin

{" Dats Field

{~ Contral

Pin Mumber I 7 ;I
Level b

Ck Cancel |

Figure 31. Configuring a Complex Breakpoint to Stop When Pin 7 is High

8. Press 'Ok’ and confirm that the breakpoint is displayed in the Complex Breakpoints tab. You should
see Breakpoint Type listed as "Pin", Line/Pin as 7, and Value as 1 (see Figure 32).

f‘.\'.:."‘;_-r o -Ir:_.-;,l::i!-_l.-..;.-.-IL -, *::;-.'..ﬂ.::.‘ﬁn‘: E‘-EE&:;: LT i- ’
Iy add | o | et |
Breakpoint Type | Ling/Pin ICundiﬁun |'l.|'ah..|e
CaE P 1

Figure 32. Review Complex Breakpoint Set for Pin 7 High

9. Run the program.
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10. The program should stop with a message "Hit a complex breakpoint at pin 7" (see Figure 33).
x

@ Hit a complex breakpoint at pin 7

OK

Figure 33. Complex Breakpoint Hit

11. Switch to the Waveform Viewer. Zoom full, then zoom out once, so that the end of the simulation can
be seen within the waveform window. Hover the mouse pointer over the very last edge of the
watch_in[31:0] bus. You will see that the value has changed from 0x21 to 0xAl exactly where it was
stopped with the breakpoint. The difference between 0x21 and 0xA1l is that bit 7 is set. Bit 7 contains
the value for pin 7. This shows that the breakpoint has stopped the HET simulation when bit 7 became
1, as it was configured (see Figure 34).

het_signals.btim *

Add Signal | Add Bus
Add Clock || Add Spacer

Dy | Setup | e

_'I.3I]9us | |2[J[|]r1sI L |41[J[|]r1sI |E[J[|]r1sI L |8[J[|]r1sI | |1'U.US | | |1'2|US | | L |‘1.4|usI |
0
1_ » het het_clock
2 | B |et high_resolution_clock
3 | B |et loop_resolution_clock il il il fi Ml il fi il
4 |- het.loop_count 00000001 | 00000002 ) 00000003 | 00000004 | 00000005 ) 00000006 | 00000007 ) 00000008
5 =™ het.ir_a[31:0]
6 | het.ir_b[31:0] 00000001 } 00000002 | 00000003 | 00000004 | 00000005 | 00000006 J 00000007 [00000008
7 | = het.ir_t[31:0] 00000080 § 00000100 J 00000180 | 00000200 § 00000280 ) 00000300 | 00000380 [ooooo400
8 | m het NHETADDR Mo T o0 |
9 | hetflag_z
10 | het.flag_x
1 |- watch_in[31:0] I[ 00000000 i 00000020 | 00000021 ]
12 | - watch_out[31:0] BXCOOCCODOC0COCC000COD0C00M0 | BXO000000: :::" g:::: ::::::ﬂ
Figure 34. Stopped When Pin 7 Changes to 1 (watch_in[31:0] Changes From 0x21 to O0xA1l)
12. Using the "DEL" button in the Complex Breakpoints tab, Delete the complex breakpoint for Pin 7.
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2.5

Tutorial 5— Memory Triggers

This tutorial covers the following features:

1.
2.

S

Memory triggers

Tracing the waveform

Open the HET GUI.

Open the Project:

(a) Click Project — Open Project to open the project.

(b) Open the tut5_mem_trig.prj file from <your_copy>/Tutorials/tut5_mem_trig.

(c) Outside the HET IDE, open the folder <your_copy>/Tutorials/tut5_mem_trig in Windows Explorer

(d) Delete the 'het_signals.btim' file; it is outdated. The HET IDE automatically refreshes this file with a
clean copy before starting a simulation.

Switch back to the HET IDE.

Assemble the program (Debug — Assemble).

Load the HET program (Debug — Load HET Program).

Set Memory Triggers:

(a) Select the Memory Triggers tab from the top-right pane of the HET IDE window (see Figure 35).

100.000000 MHz, HR = 1, LR = 32

Device | Stimulus creator Memnr-,rTrigga-s|c4|>

T

Trigger | Address | Value

Figure 35. Memory Triggers Tab
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(b) Click Add. The Memory Trigger window appears (see Figure 36).

(i) Inthe Trigger pane, enter value as 2500 and change units to NS by clicking the arrow.
(ii) In the Action pane, enter the address to be modified as 0x40, and enter the value to be written

as 13.

.E‘,, Edit Memory triggers

—Trigger
= Time | 2500 s |
= Cyde I
= Pin Change IIII j ILE'-.-'E| ] ;I
" Interrupt IIII ll

—Action
Address to be modified: Ox |4EI
Value to be written: IIIIxu:I

Ok

Cancel

(iii) Click OK.

Figure 36. Memory Trigger Editor
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(c) Open Waveform Wizard (see Figure 37).
(i) Go to Tools — Waveform wizard.

= VCD selection

Clock | Pins | Fields | Registers | Internal Registers | Flags | Instruction |
HET Clocks

' HET Clodk
¥ High Resolution Clock

¥ Loop Resolution Clodk

[ select appropriate HET dock

Ok Cancel |

Figure 37. Waveform Wizard
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(i) Go to the Instructions tab. Select 0x40 in the address drop-down list, check Program in
instructions fields, and click add (see Figure 38).

Clock | Pins | Fields | Registers | Internal Registers | Flags Instruction I

Address {ox40 =] Add
—Instruction Fields
¥ PROGRAM
™ CONTROL
I~ DATA
5l.MNo I.ﬁ.ddress Program ICuntruI Data
] (40 TRACE

Delete |

[Enable the instructions to view in the VCD{Maximum 10 instructions can be selected.)

Ok

Cancel |

Figure 38. Adding an Instruction Trace to the Waveforms Output by the HET Model

(i) Make sure that you see Sl. No 0 populated with address 0x40 (see Figure 38), then click on

OK.
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©.- WaveFormer Pro

File Import/Export Edit Bus ParameterLibs View O
| Pt ||[veriog ~le |4 5
B het_signals.btim

Add Signal | Add Buz elay | Setup | Sample HIGH
Add k. | Add Spacer Hold | Test | Harker —
ps 390.0ps Ons L |2nE

drive[31:0]

| =M =
P49 99

Figure 39. Adding a New Signal to the Waveform Viewer

9 -

10 | > -

1 |- watch_in[31:0] |

12 |- watch_out[31:0] |
Mame: 5IG0

Figure 40. Double Click to Edit the New Signal

7. Switch focus to the Synapticad Waveform Viewer and press the Add Signal button (see Figure 39).

8. The newly added signal appears at the bottom of the signal list (see Figure 40).
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9. Double click on the newly added SIGO to open the Signal Properties Dialog. Then make the changes
shown in Figure 41.

(a) Change the signal name to 'het.mem_0x40_program'. This hame must be entered exactly, as it
must match the name exported by the HET simulator.

(b) Change the signal type to Watch.

(c) Change the signal direction to Input.

(d) Change the signal to a 32-bit Bus, with MSB=31 and LSB=0.
(e) Press OK to save the changes.

Marme: Ihet.mem_DxJ}DJ:nrn:ngram '“ [T Active Low

Simulate Once | Analog Props... | Grid Lines. .. |

£~ Drive 8 Simulateeﬁ' Watch " Compare

Equation Entry | verilog | vHDL |

Type: Wex. (5IG1 and SIG2Z) delay 5
! =1 ]
Clock: I Undocked "I Edgeflevel: |pos 7
SE Im Clear: Im

Clock Enable: IN.:.tI_Ise.j vI Advanced F'.egister...l

™ | Wse Waveform fram Library

W Eqr | | 8ns=Z (5=15=0)*59=H9=L 5=V 5=X |
Label EEII'Il I Hex{Inc(0,2,5)) j b I

¥ Export Signal Dire&: Iinput j
I™ Analog Display Size Ratio: [ 1
Signal Type: I 4_state j

4]
Radix: |hex | Busmse: [31 s8]0

[~ Faling Edge Sensitive [ Rising Edge Sensitive

K I Can::ell Apply | Prev | Mexk |

Figure 41. Signal Properties Corresponding to Instruction Trace at Address 0x40

10. Switch focus back to the HET IDE.
11. Run the program for 20 loops.
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12. In the Program field of the Memory window at address 0x40, change to 13 (0xD) when time>=2500 ns
(see Figure 42).

Label | Address |Program Field Control Field Data LR. | Data HR | Data Field
Al O Ox00002c20 0x00000005 o] ] 000000000
Al Ox10 Ox00004100 0x00404003 =] ] 0x00000300
A2 Ox20 Ox00008ca0 0x0000000z 5 ] 0x000002530
AZ Ox30 Ox00003 100 0x004057 1a 3 ] 000000400
A x40 Dc0000o00d 0x0000000z 5 ] 0x000002530
AS Ox50 0x00000 100 x0040c51c 4 ] 000000200

Oxad Ox00000000 Q0000 o] ] 000000000
Ox70 Ox00000000 00 o] ] 000000000
Oxa30 Ox00000000 000000000 o] ] 000000000
Ox20 Ox00000000 000000000 o] ] 000000000
Oxal Ox00000000 000000000 o] ] 000000000

Figure 42. Result of Memory Write (corrupted program field) can be Seen After Simulation in HET IDE
Memory Viewer

13. Switch focus to Synpaticad Waveform Viewer to see the resulting waveform with trace.

14. After zooming, your waveform should appear like the one shown in Figure 43. Note that the memory
trigger, that you setup to over-write the instruction at address 0x40, can be seen taking effect in the
trace of HET.mem_0x40_program[31:0] at 2500 ns (2.5 us), which matches the trigger time you
configured. The value 13 is displayed in hexadecimal format in the waveform listing as 0xD.

@ - WaveFormer Pro

=10] x
File Import/Export Edit Bus Parameterlibs View Options Window Help N
[y [ T2 [HHG G REE [ | suare |ER T4 P
zl
Add Signal | Add Bus lay | Setup ] Sample wigH o] TR 1 sear Dinsal il ool [HE i F
Add Clock | Add Spacer| | Hold || Text || Marker | =] === | ] | e aq-|ar

2.500us 0.000ps us Cftus o fws [ fus o Jus o fBus  |fus o qrus o JBus o us  |10us
0 |- drive[31:0] =
1 | het.het_clock
2 | het.high_resolution_clock
3 |- het lnop_resalution_clock [N I I I I [ I S ) Sy I I I I I ) I Y
4 |- het.loop_count o00.{o0o.fooo.{ooo.fooo. jooo Jooo fooc.fooo.fooo Jooo.fooo fooo.f{ooo.fooo fooo. fooo. fooo.fooo Jooo fooo. fooo fooo. fooo.fooc.fooo.fooo.fooo. Jooo Jooo. oo fooo.fooc
5 | het.ir_a[31:0] 00000001
6 | B het.ir_b[31:0]
7 |m het.ir_t[31:0]
8 | m het NHETADDR ofoJololofofojojodofofofaolojolololofofofololofolololojolojolofalo
9 | hetflag z
10 | = het flag_x
| - watch_in[31:0] | foooooooofooo ] 00000000
12| - watch_out[31:0] !bx;.): “DOOOCOCOCOCOCAOO0COCOOO0COCOMNNN
13| » het.mem_0x40_program[31:0] 0000AF43 i 00000000
Frev State: 0000AF42
Mext State: 00000000

Figure 43. Waveform at Completion of Tutorial 5 (with added instruction trace)

15. A complete list of the signal hames that can be exported by the HET simulator and traced with the
Synapticad Waveform Viewer can be found in appendices of the HET IDE User's Guide (SPNU483).
Remember to match the signal names exactly, as the HET simulation model has already been
compiled and its port names are fixed.
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2.6 Tutorial 6 — Algorithm Library and XOR Configuration

This tutorial covers the following features:
» Inserting Algorithm from Algorithm library
» Selecting Algorithm family
» Parameter values selection
* XOR configuration
1. Open the HET GUIL.
2. Open the Project:
(a) Click Project — Open Project to open the project.
(b) Open the tut6_alg_lib.prj file from <your_copy>/Tutorials/tut6é_alg_lib.

(c) Outside the HET IDE, open the folder <your_copy>/Tutorials/tut6é_alg_lib in Windows Explorer
(d) Delete the het_signals.btim file; it is outdated. The HET IDE automatically refreshes this file with a

clean copy before starting a simulation.

3. Switch focus back to the HET IDE. You should see that the source file for this tutorial begins with an

empty file (except for the initial comment). Functionality is added by using the Algorithm Library.

'3 HET IDE (F:fwork/Tutorials/tut6_alg_lib)

Project Edit Debug View Tools Help

HﬁﬂéﬂII“JB Y = ul”nﬁl
Project Explorer | tutd_alg_lib_het [ | Device
B-tutl_overview li Please follow the steps given in the Tutorial & : Algorithm Library & XOR configuration Simulator
tutl_alglib_xor
Fl- tut2_input_stimuli Device Nam
[E-tut2_input_ved
--b.ltZ;Na\rEfurmjditUr Num. of Ine
[&-tut3_config
--b.|t4_comp|ex_breakpoint M o
[#- _Mmem_tri
:lttﬁs_alg_zlf R 1
| betuts_alg_lib.het 2
[ tut7_input_ved s
Figure 44. Tutorial 6 Starts With a Blank HET Program
4. Insert new algorithm:
(a) Click Edit — Insert Algorithm (see Figure 45).
E.- HET IDE (F:/work/Tutorials ftuté_alg_lib)
Project | Edit Debug View Tools Help
J = b Cut Ctrl+X L SO
e
— B2 Copy Ctrl+C
B Paste Cirl+v
o IT Insert Instruction
= T
--1J_|1 Insert Algorithm ——
[FH-tui 483 Insert PWM
[ tut2_input_stimul
[ tut2_input_ved
[ tut2_waveform_editor
Figure 45. Edit — Insert Algorithm to Open the HET Algorithm Library
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(b) Select Standard Output Examples (see Figure 46).

‘= HET Algorithm Library

Standard Input Examples H
1

Algorithm Families

Standard Input Examples

Algorithms I
Input Pulse Period measurements with PCMNT

Figure 46. Select Standard Output Examples for PWM Algorithms

(c) Select PWM, three channels with different frequencies, using MCMP (see Figure 47).

Algorithm Families Standard Output Examples j

Algorithms I Parameters

Simple PYWM I I
PWM with synchronous duty cyde update at compare ma... Mame Tvpe Help

P with synchronous duty cyde update at period end
PWM, 1 channel, using MCMP

PWM, 4 channel with same PWM frequency using MCMP
PWM, 3 channels with different PWM frequendes, using ... ‘l | _’I
PWM, 1 channel with buffer field to modulate PWM period

Frequency Modulated Output Code

Output pulse generation with PWCNT

» PWWM, 3 channels with different PWM frequendes, using MCMP

LOO CMT  { reg=A, irq=0FF, max= 2}

LO1 MCMP { en_pin_action=0N, order=REG_GE_DATA, pin=0, action=PULSELO, reg=A,
data=1, hr_data=64};

L02 CNT { reg=A, irg=0FF, max= 3}

L03 MCMP { en_pin_action=0N, order=REG_GE_DATA, pin=1, action=PULSELQ, reg=A4,
data=2, hr_data=4};

LO4 CMT { reg=A, irq=0FF, max=4}

LOS MCMP { en_pin_action=0MN, order=REG_GE_DATA, pin=2, action=PULSELO, req=A,
data=1, hr_data=0 };

LO& BR  {nmext=L00, cond_addr=L00, event= NOCOND }

Insert | Cancel

Figure 47. Three Channel PWM Function From the Algorithm Library

(d) Click Insert.
(e) Close the Algorithm Library window.
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(f) You should see that the three channel PWM algorithm has been inserted into your HET assembler
program (see Figure 48).

‘= HET IDE (F:/work/Tutorials/tut6_alg_lib)
Project Edit Debug View Tools Help

|e m sl Z||s -

~u

= B \:Vlso =Hm o = |JJJ_1 IEIl

"b'ltl—over\"iew 7 Please follow the steps given in the Tutorial & : Rlgorithm Library & XOR configuration Si
tutl_alglib_xor ; EWM, 3 channels with different FWM frequencies, using MCHMP
-tut2_input_stimuli LOO0 CHNT { reg=Rk, irg=0FF, max= Z } D
-tut2_input_ved L0l MCIMP { en_pin_ zaction=0N, crder=REG GE_DATA, pin=0, =zction=PULSELO, reg=R, datz=l, hr_datz=64 };
tut2_waveform_editor Loz CNT { reg=R, irg=0FF, max= 3 } N
-tut3_config L0323 MIMP { en pin_zction=0N, crder=REG GE_DATR, pin=l, zction=PULSELO, reg=R, datz=2, hr_datz=4 }; .
= ) Lo4 CNT { =zeg=R, irg=0FF, max= 4 }
'b"tq—mmple’f—breakpo'”t LOS MCMD | en_pi::act,icnq;DN, order=REE GE_DATR, pin=2, =ction=PULSELO, reg=d, dats=1, hr_dztz=0 };
tuts_mem_trig L0 EBR { next= 100, cond_zddr=L00, event= NOCOND }
tuts_alg_lib
Letuts_alg_lib.het
-tut7_input_ved
Figure 48. Algorithm Library
(g) Close the HET Algorithm Library wizard.
(h) Save the HET file.

5. Assemble the program.

6. Load the HET program.

7. Run the program for 50 loops.

8. View the Waveform and use the Magnifer + F to zoom to show the full waveform. Your display should
look like Figure 49. There is clearly activity on the HET output pins (watch_out[31:0]), but it is difficult
to see if the activity is on pins 0,1, and 2 as expected.

iaix
File Import/fExport Edit Bus Parameterlibs View Options Window Help
s oo =22 |6 5 Ma 45 b i AT 4P
i
Add Signal T
Add Clock — |=|—=
oibus oo e Y Rys  Pus fus , feus  fes [Tus  [Bus [ous  [10us | [Us, [0 [13us | Wus,  [18us  [t6
0 |- -
1 | het.het_clock
2 | ® (gt high_resolution_clock
3| ™ |etloop_resolution_clack L e e et rr eyl
4 |- het.loop_count ocJoc.Joc Joc foc Yo Joc Joc Joc Joc Joc Joc Joc Joc Joc Joc foc foc Joc foc Joc Joc Joc o for Joc Joc Joc Joc foc Yo Joe oc Joc Joc Joc Joc Joc Joc Joc Joc Joc foc Joc Joc Joc Joc Joc foc.
5 | B het.ir_a[31:0] oc joc.Jou Jo JJoe.Jor Joc Jou Jor.Jo. o ffo o fiot Jor JorJo. o Jo Joc Joc Joc foc jfor o Jfo o Joi Jor o Joi.Jo . Jlo [ o Joc Joc foc Jor.Jo Jor Joc Joc Joc o Jor Jo Jo Jlo o
6 | B het.ir_b[31:0]
7 |» het ir_t[31:0]
5 |» het NHETADDR. OROJORORORONOFOROFOROFORONOFO ROFOROFORONOFOROFOROFORONOFOJOFO ROFORONOROJO KO ROFOROROROJO KO ROFORORO
9 | het flag_z L1 mid M1 ri LI O I O | ™ [ LI |
10 | B het flag_x
1 |- watch_in[31:0]
12 |- watch_out[31:0]
Figure 49. Waveform Without XOR Configuration
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9. Expand the 'watch_out[31:0]' bus by right clicking on the signal name and selecting 'Show Bus
Member Signals' (see Figure 50).

.- WaveFormer Pro

File Import/Export Edit Bus Parameterlibs View Options Window Help

" T _II HIDE HIDE o
Jh’l.f!ﬁ “l”e”"z'g ez || awan Mg v A A J_IJ'I_I' = E
Add Signal mmm GH N"-.-"-El HEK
Add Clock | Hold | Text | Marker
usI |1us |2usI |3us |4us |5us
0 |- drive[31:0]
1T - het.het_clock |
2 | et high_resolution_clock |
3 | ™ |etloop resolution_clock . I T O O B B
4 |- het loop_count . c.loc.Joc Joc Joc Joc Joc Joc Joc Joc Joc Joc. Joc Joc Joc Joc |
5 | m- het.ir_a[31:0] .n: toc JouJlo ot Jod Jor Jor Jou Jo o o o o Jor Jou
6 = het.ir_b[31:0] _
[ het.ir_t[31:0] [
¢ | het NHETADDR (B0 Jo boBohobokokobobobobobokoko kol
9 - hetfag - NN | [ 11 [\ A 1
10 | = het flag_x (I
11| - watch_in[31:0] |_00000000 Joc.] ) Joc.Jooo ) Joc Joc | | Joc Jooo | Joc Joc )
12 | -« ST s T 1 s [ o | e e
Edit Selected Signal(s)...
Ga bo Declaration
Comwert: signalis) =-= Clackis)
vclize Selected Signal(s)
Hide Selected Signal(s)
Show Only These Signal(s)
Hide Parameters on Selected Signal(s)
Show Parameters on Selected Signal(s)
Convert: Group Bus =-> Virtual Bus
Hide Bus Member Signals
Show Bus Member Signals
Fdit Wavefrrm Fdnez
Figure 50. Expanding the watch_out[31:0] Bus to View Individual Signals
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10. You should now see the individual signals for HET ports 0, 1, and 2 (see Figure 51).

©.- WaveFormer Pro

File Import/Export Edit Bus Parameterlibs View Options Window Help

[nrs (e e [Hile e BHE [ 0o
= - -
e e e e e R e s
Ous L, f2us o [Bus o dus o Jsus o |Bus

0 |- drive[31:0]

1| = het het_clock |
2 | ™ ot high_resolution_clock _
3 | B |et loop_resolution_clock . L L L Lttt rrrerrtr
4 |-= het.loop_count .EIE.:l:EIE.:l:EI{.:l:EIE.:l:EIE.:l:EIE.:l:EI[.:l:EIE.:l:EIE.:l:EI[.:l:EIE.:l:[IE.:l:EIE.:l:EIE.:l:EIE.:l:EIE.:l:EI[.:l:EIE.:l:EIE.:l:
5 [ m het.ir_a[31:0] .n:.:l:n:.ln:.lln.||:|:.||n:.ln{.ln:.ln:.ln.||n.:l:l:n.:I:I:n.:l:l:n:.ln:.ln:.ln.||:|.||:|.|
6 = het.ir_b[31-0] [
7| w» het.ir_t[31:0] (I
8 | ™ het. NHETADDR,
g hetflag z _ L 1 L1 1 | )
10| = het flag_x (I
1| - watch_in[31:0] |_00000000 joc.J.} Joc fooo | joc foc | foc jooo | joc foc | jooo Jooo
12 |- hetmwatch_0.out [NEEESBEESN ./ [ L [ L [ L [
13 | - hetm watch_1 out _ | f | f I
14 | - hetm watch_2 out (NN | m '

15 | - hatm wateh 2 ot | I

Figure 51. Expanded Waveform Shows Individual Signals for Pins 0,1,2

11. Restart the Simulator.

SPNU485C—-May 2010—-Revised August 2016 HET IDE Tutorials
Submit Documentation Feedback

Copyright © 2010-2016, Texas Instruments Incorporated

43


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU485C

13 TEXAS
INSTRUMENTS

Tutorials www.ti.com

12. Right click on the project. Right click to open the project properties dialog. Select XOR from the left
pane, and check 0_1 in Pins to XOR (see Figure 52). Click OK to apply the change and close the
project properties dialog.

Device —Pins to XOR
Clock
Stimuli VD Vo1 ™ 1617
XOR
2.3 18_19
D a2 ™ 18_
SHARE [T45 M 2021
67 M 2223
[T a3 [~ 24 25
M 1011 [T 26 27
M 1213 [~ 28_29
[ 14 15 ™ 303

ok Cancel

Figure 52. XOR Share Settings

13. Click OK.

14. Assemble the program.

15. Load the HET program.

16. Run the program for 50 loops.

17. Stop the program and switch to the Waveform Viewer to see the results. Your simulation results
should match Figure 53. Compare this result to the result shown in Figure 52. Specifically, note how
the individual signals from HET pins 0 and 1 from Figure 52 have been combined into a single output
on HET pin 0 in Figure 53. This shows how the XOR share function operates. In addition to simply
applying the 'XOR' logical function to two different pins, the XOR share feature of the HET allows the
same physical pin to be updated twice during a single loop resolution period: once by operating on
HET pin 0 and again by operating on HET pin 1. Without XOR (or AND) sharing, a program is
restricted to one transition per pin during each loop resolution period.
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.- WaveFormer Pro

File Import/Export Edit Bus Parameterlibs View Options Window Help

Hbuﬁﬁ Hm@ W G SR 0 | w

=
2
LT

ddSa Immml |_
Ad Clock, | Hold | Te st | IMarke] - R
16.00us 14.41us UI_IJSI L |‘IL.|3I L |2|_I.ISI . |3L|15I L |4L|15| L |5L.|5I . |E§L.|sI . |TIIJSI y |E3%JsI . |9I.IJSI . |‘I[]uI y |

0 |- drive[31:0] |

1| = het het_clock |

2 | ® et high_resolution_clock |

3 |®|stloop_resolutionclock [l 1 1 | | I 1 L1000ttt bttt

4 |- het loop_count .nc.Io{.Im.Io{.Ioc.Io{.Inc.Iu{.Ioc.Io{.In{.Io{.Io{.Inc.Io{.Io{.Io{.Inc.Io{.Ioc.Io{.Io{.Inc.Io{.Im.Io{.Ioc.Io{.In{.Io{.Ioc.Im.In{.Io-

5w het.ir_a[31:0] .nc.Io{.Im.llu-.llm.llm.lm.Im.lm.lo-.||0-.:I:tn-.ﬂn-.:l,'lim.|m.Im.ln-.llo-.lln-.Io{.Ioc.In{.Im.Iﬁm.JIo-.ﬂn-.||0-.|m.Im.lm.lm.lo-.llo-.llc

6 = het.ir_b[31-0] [

L het.ir_t[31:0] I

2 het NHETADDR (IO Ko Yo No¥o ¥ ok ok oy ook o¥aa¥oayoyokolakokelofoolakokalaialaiayokeki

3 = het flag_z L 1 | )] 1 | [ S | |

10 | == het flag_x

11 | - watch_in[31:0] [ 00000000 [t Joc Jooo J Joc Joo [ Jeoooooc )| Jor Joc | Jooo Jooo | Joo Joc ) Joooooo J ) Joc Joo | Jooo Jocf | foc Jo

12 - hetmwatch_0.out [N | T \/ L LW T WA ATV T WL

13 |- hetm.watch_1.out [

14 | - hetm.watch_2 out - I I i M M

15 |- hetm watch_3.out [

16 |- hetm watch_4.out [

Figure 53. Simulation Results Showing XOR Sharing of Pins 0,1 Output onto Pin O
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2.7 Tutorial 7 — Input VCDs

This tutorial covers the following features:

Input stimuli from a VCD file

NOTE: To use VCD files as stimulus, the HET IDE must launch the Waveviewer Free application,
not Waveformer Pro or any other premium license. If you have acquired a Waveformer Pro
(or other premium) license, then you can try Tutorial 8 instead. Alternatively, you can open
an instance of Synapticad first from outside the HET IDE and open or create a new file so
that you occupy the license file and force the HET IDE to launch the Waveviewer Free
application instead. If you work in an environment where there are multiple floating licenses,
you may want to change the license server path or license file that Synapticad uses
temporarily so that the premium license is not found.

. Open the HET GUI.
. Open the Project:

(a) Click Project — Open Project to open the project.

(b) Open the tut2_input_vcd.prj file from <your_copy> /Tutorials/tut2_input_vcd. (Do not use the files
in the tut7_input_vcd folder.)

. Selecting the VCD file:

(a) Right click on the project.

(b) Go to Project properties.

(c) Select Stimuli VCD.

(d) Open the folder to select the VCD file.

(e) Select the file from <HET installation directory>/tutorials/tut7/inputVCD.vcd.

Devics Select stimuli VD File

Clock

Stimuli VCD IF:,."wu:nrk,."'l'ub:uriaIs,."tl.ltz_."tl_ltz_input_vcd,."lnput’u‘CD.vcu:l |
AR

AMD Clear Selection |
SHARE

This YCD file will be used to generate traffic on input pins.
Clear Selection button will remove the stimuli

ok Cancel

Figure 54. Selecting an Input VCD File From the Project Properties Dialog
() Click on OK.

4. Assemble and Load the program.
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5. Run the program for 100 loops.
6. Switch to the Waveform Viewer Free and inspect the results. Your screen (after zooming) should look

like Figure 55.

©.° WaveViewer Free

File

Import/Export Edit Bus Parameterlibs View Options Window Help

H Aute Fun |!'|_|'M ”ﬁw n‘”iﬁ?ﬁﬁﬂ'}? HH”JE

67.88us

E het_signals.btim
Add Signal | AddBus
Add Clock. || Add Spacer

|5us |1Uus |15us |20us |25us |3Uus
1 L 1 L L L 1 L L L 1 L 1 L 1 L 1 L 1 L 1

het_het_clock

et high_resolution_clock

et.loop_resolution_clock JLLLILLLLLCLOL L CLLOLCL LU T LR LT OLRLEUE L L L L T LT

het-loop_count I

het.ir_a[31:0] IIIIHIIIIIHHIHII [T [T T I O T

het ir_b[31-0] |

het ir_t(31-0] [

=~ W R = o

het. NHETADDR

= | w

het flag_z _ | fl |

het flag_x —

—_
=

watch_in[310] 00000000 goosos 00000000 00000001 Joc Joc | 0000000F Joc

12

watch_out[31:0] —

Figure 55. Simulation Results - Stimulus From VCD File Appears in 'watch_in[31:0]' Trace

7. Open the inputVCD.vcd file directly in Waveviewer Free and compare the stimulus with what you saw

during your simulation. They match, however, note that in the VCD file, the signals that are being

driven are shown individually rather than as a bus. Figure 56 shows the VCD file as viewed in
Synapticad.

#.- WaveViewer Free

File Import/Export Edit Bus Parameterlibs View Options Window Help

| pwomn s [N s BT R | |cd@dBa [

Add Signal | Add Bus Delay | Setup | Sanple HIGH LDYW TR el INVaI WHI WLD HE A F
Add Clock || Add Spacer Hold § Text | Marker — | === <A Q- AR
12.14us 12.14us Ous |5us |1[]us |15us |2[Jus : |25us |3[]us |35us |4[]us |45us |50us
b L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L
0 hetm.drive_0.in I I !
1 |-& hetm._drive_1.in f 1 I
2 |- hetm.drive_2.in f | |
3 |- hetm.drive_3.in / | |
A - | FR U T .
Figure 56. VCD File Used for Stimulus by Tutorial 7
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2.8 Tutorial 8 — Input Stimuli From WaveFormer Pro
This tutorial covers the following features:

e Input stimuli VCD in synaptiCAD.with license
e Generating input in WaveFormer Pro

NOTE: For this tutorial, you must be able to access a Waveformer Pro license through the HET IDE.
If you only have access to Waveviewer Free, complete Tutorial 7 instead.

1. Open the HET GUIL.
2. Open the Project:

(a) Click Project — Open Project to open the project.

(b) Open the tut2_waveform_editor.prj file from <your_copy> /Tutorials/tut2_waveform_editor. (Do not
use the files in the tut8_input_waveform_syncad_license folder.)

3. Assemble and Load the project.

(a) Open Waveformer Pro. Make sure that Waveformer Pro is launched (see NOTE above.)

4. Edit waveforms in the SynaptiCAD WaveFormer:
(a) Zoom Out to see 100 ps.
(b) Select the 'drive[31:0] signal.
(c) Create a pulses on all pins:
(i) Click on ~20 ps inside the confines of the drive[31:0] row.
(i) Click again at 40-50 ps.

(i) Keep clicking at distance of 10 ps. Note that the Waveformer Pro tool automatically alternates
the level between high and low as you draw. When complete, your stimulus should look like

Figure 57.

1alx]
File ImportfExport Edit Bus Parameterlibs View Options Window Help u
[hrtss [Fei e |GG EETE [ suane | “ldaba |
=t
Add Signal | Add Bus 2lay | Setup | Sainple HIéH Lo | 7RI | val [invall sern | o] [HEX + F o
Add Clock | Add Spacer]  [Hoid[Teat[Mate] | =] = |=—]| -=|==]--|-~| | =] [Q-|aF

3.932us -105.8us Ou§ L ‘WOlus‘ L |20\L'5. L ‘30‘us‘ L |41[J‘L|sI L ‘S[JIusI L ‘Eﬂ‘usl L ‘TUIusl L ‘Eﬂlusl - |90|LI5| L |1[]|Ou§ ) ‘111‘0u? - |12|0u§| ) |13
R drive[31:0] )| IS 1 00000000 [ FEFFFFFF 00000000 | FFFFFFFT [ 00000000 | FFFFFFFT 00000000 JFFFFFFFT :I
1 | =
2 >
3 (=
1 |
5 | m
5 |m
7 |m
8 |m
7 |
10 |- watch_in[31:0]
|- watch_out[31:0]

Figure 57. Input Stimulus Drawn Directly in Synapticad Waveformer Pro

(iv) Save the file
5. Run the simulation for 100 loops.
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6. The resulting waveform is shown in Figure 58. Note how the stimulus from the drive[31:0] bus appears

on the watch_in[31:0] bus during the simulation run. Also note how the initial state of the drive[31:0]
bus is dropped from the simulation. To work around this issue, you can create an additional dummy
set of transitions in the drive waveform before the HET program begins executing, as shown in
Figure 59. The extra transitions are drawn on a scale of 1 us so that they are visible in the screen
capture; in practice the dummy transitions can be drawn at the 1 ns scale. Figure 60 shows a
simulation where the dummy transactions are within 2 ns of time zero so that they do not affect the
simulation results because they are complete before the first HET clock.

File Import/Export Edit Bus Parameterlibs Wiew Options Window Help

[huss [Feee Fl [FWG TR (W [caapnae [E Il
BRI EE el 1 Setupll Suuple] (b v | TR | el fimisl] sen [wao] |HE Har

Add Clock | Add Spacer: Hold | Text | Marker —— || == =|==|-] - | == Q- QR

5.284us -104.4us Clula ) |‘ ) ‘1UHSI L |2U\US| L |3[]‘us‘ L ‘éwlus‘ L ‘5UILI5‘ L ‘EUHSI L |7[]‘usI L |BU‘us‘ L |9[]|us‘ L ‘1U|Clu|5 . |111Pu? L |12|Uu|s

0 |- FFFFFFFF 1 00000000 }_ FFFFFFFF | 00000000 [ FFFFFFFF | 00000000 JFFFFFFFF | 00000000 [FFFFFFFF

1 | = het het_clock

2 = het.high_resalution_clock

L het.loop_resalution_clock

4 |- het.ir_af31:07 | [N e e e
5w het.ir_b[31:0]

6 |m het.ir_t[31:0]

7T = het. NHETAD O R | W e
g = het flag_z | I\ | I | i

9 | = het flag_x

10 |- watch_in[31:0] || 00000000 | FEFFFFFF 00000000 | FFFFFFFF | 00000000 JFFFFFFFF | 00000000 [

e | watch_out[31:0]

Figure 58. Simulation Waveform From Tutorial 8
-ioix]
Fle Import/Export Edit Bus Parameterlibs View Options Window Help .l
[rrps oo o |G Gradidl % [ [ s0ane |Fm Slnbe [
| =
ot e W e e
15.10us ous  [us  j2ous  3us  Jdus Jslus Jé0us Y [Tus . J80us | [B0us  [i0dus

0 |- drive[31:0] | IR IS S S aaa 00000000 I FFFEFFEF I 00000000 I FFFFFFFF 100000000 | FFFFFFF=

1 | = het het_clock

2 |» het.high_resolution_clock

3 |[» het.loop_resolution_clock

4 | het.ir_a[31:0]

5 |m het.ir_b[31-0]

6 | het ir_t[310]

7 |» het NHETADDR

3 | m het flag_z | I\ Ii | i

9 (m het flag_x

10 |- watch_in[31:0] |foc.{ FFFFFFFF 00000000 FFFFFFFF 00000000 FFFFFFFF 00000000

11 |- watch_out[31°0]

Figure 59. Additional Dummy Stimulus Added to Work Rround Time Zero Issue
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@ - WaveFormer Pro

Fle ImportfExport Edit Bus Parameterlibs ‘View Options Window Help

rutes [Feiee e [sie e wER | | sHdna @

el [l o | Setup [ Samle] i o cve | 7RI | AL | imval] s [ [HEX tlAF
Add Clock || Add Spacer Hold || Text || Marker —— = |=—|=|==] -] | = a-|ar
27.09us 0.000ps ULIIS‘ L |1(?LI$ L |QI?uls A |SQU? » |4QU§I ) |SQU§ » |Eil?u|sI ) ‘TQUg » |B(?ulsI ) |QQU? L \“?U}'S, ) |11|0%'S| ) |12\0|US| ) |13|[JLI|SI
0 - drive[31:0] | INSSSaw; 00000000 FFFFFFFT 00000000 FFFFFFFT 00000000 | FFFFFFFFE
1 | = het.het_clock
2 = het.high_resolution_clock
I » het loop_resolution_clock
4 |- st ir_a(31-00 | 000000 A O
5 B het.ir_b[31:0]
6 | het.ir_t[31:0]
T - het MHETADDR | |17 H— Il I
5§ = het flag_z | | | | |
9 = het flag_x
0| - watch_in[31:0] FFFFFFFF
" - watch_out[31:0]
Figure 60. Moving the Dummy Stimulus to the 1 ns Scale Provides Perfect Tracking for Practical
Purposes
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and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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