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& * Using Clock tab for Grey Code Encoder
MASTERs stimulus

e Grey code encoder has 2 pulse trains, one out
of phase with the other. When turning in one
direction the phase A leads phase B. In the
opposite direction phase B will lead phase A.

Phase A | | | |

Phase B | |

e A goes highwhen B islow = Clockwise
A goes high when B is high = Anti-Clockwise
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MASTERs
Confercnce

stimulus

e Encoder 64 counts/rev. At 300 RPM (5 RPS) we
get 320 pulses per second. This is a 3125 us
pulse so we will use 3us.

® * Using Clock tab for Grey Code Encoder

o At 20 MHZ we get rmmmamr o
O 2 u S I n S t r u Ct i O n Fin # Register .-’-'-.u:tiu:unsl &dvanced Fin / Fegister  Clock Stimulus | R egister Inieu:tiu:unl Regizter Trau:el
I Label  |Pin Initisl | Low Cyc|High Cyc|Begin~ |End | Camments -
C y C e FPhaszed_up RE1 High B B 1000 cyc 1500 cyc Phasze A leads Phaze B
. PhazeB_up REZ High G G 1003 oy 1503 cwe
P I h f PhaseB_dn RE2 Lo 5 E 2000 cyc 2500 cyciPhase B leads Phase &
. u S e W I d t O FPhaszed_dn RE1 Loy B B 2003 cyc 2503 cpc
6 cycles = 1.2us -
- ~ Beqgin ~End
period for each & e  Now
h alf Of a fu ” CFC = | hew/label CPc = | + | hexdlabel
' Cycle = IEUUU decimal ' Cpcle = IEEDD decimal
Wave O Pin = =i ~] C PFin = | =i | =]
( ] p ) Genera te SCL Fram Y orkbook, | Delete Row | Save Wu:urkl:u:u:ukl E xit | Help |
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MASTERs Low power wake up

e On startup under the simulator all input pins
are at a zero level state. To initialize the low
power wakeup pin we need to set this early to a

high state.
We will do this

by using
simple ™~

Il 5CL Workbook - C:..."Lab903.shs

I Time Llnits| Cy j

Time | PORTA Click here to Add Signals =
[dec] [Fiex]
. . ~a =

Pin/Register

stimulus to set

RAOQO at 50 Ic.

hd
Genera te SCL From ‘workbook, Delete Row Save Workbook, | Help |
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MASTERs Low power wake up

e Now to set the Low power wake up.
We need to make RAO go low as if the level to the
pin dropped. Use Clock stimulus to set a clock
on RAOQO. Begin at cycle = 100,000. Initial high, low

fo r 2 an d h I g h fo r -SL Workbook - C:4...% Lab908.sbs ;lglil
9 y 9 9 9 y 9 9 8 . Fin / Beaigter Actionz I Advanced Fin / Register E"I'CkStll'ﬂUmSl R egister Injection I Reqister Trace I
En d set at m Label | Pin [Iritisl | Low Cyc|High Cyc|Begin_ |End | Comments j

§§1LP’WLIwaku a0 High 299959593 100000 ¢
Never. Under
simulation this
Wi I I Wake th e — Begin —End
Al Start % Mever

p roceSS abo Ut CPC o= | - | hexdlabel CPC o= | hexslabel

every 4 Seconds. FE}TE:W decimal " Cypcle = I— decimal
2030 e 1Y e (TS e £

Genera ke SCL From ‘Warkbook | Delete Row | Save Wn:nrkl:n:n:nkl E xit | Help |
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MASTER SPI Iinput

e You can either clock the data in using the
firmware (your own code) and drlvmg_an output
pin. Here we use 1 clock per 8 or 16 bit data

e Or provide a clock as in this example as if it was
an external clock. To use your code to clock
data eliminate the SPI clock step.

e The datais injected using a file which is
attached to the SSPBUF, SFR with trigger on
Demand and RAW format.

e RC3is pulsed 20 cycles low 5 cycles high onl
when R%Z IS high. 4 4 ’ 4

© 2007 Microchip Technology Incorporated . All Rights Reserved ) Class Slide 6



oo.\\\? TECH,VO(
%

1\%@5 SPI input

&
$

RC2 Is set high using an Asynchronous pulse
for 143 cycles whichallows 6 low to high
transitions of RC3.

Each low to high transition of RC3 sets the
SSPIF flag. %not guite true SPI which has 1

clock per bit)

Your program should wait until the IF bit Is set
then read the SSPBUF (into Wreq)

Clear the IF flag and loop for the next read.

When You read the SSPBUF the data from the
file will be injected as you read.

00000
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s SPI input

e Asynch Pulse to initiate a message

Il Stimulus Controller - [Untitled] - |I:I|£|

— Shimulus [SCL) File

o binhbeztz\TBRshepl_simulabionhap_simulation. scl

Attach I Detach | Irnpart/terge

— Azpnchronous Shmulug

Fire |Pin Achion Width Unitz | Comments -
>
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e SPI Clock

M Stimulus - C:...5SPI_simulation.sbs = 0] =|

Fin ¢/ Register Actions I Advanced Pin / Begister  Clock Stimuluz | Register Injection | Register Trace I Azunch I

Label Fir [Fitial Laow Cy | High Cec| Begin End Comments -
SPlclock  RC3 Lo 20 5 RCZ iz High

w
4 | I»

— Beaqin —End
" At Start " Mever
CPC = | hew/label CPC = | hexlabel
™ Cycle = .:Iec:l j i Cycle = [ dec j
@ Pin = |pC2 x| s [High 7] #Pn =|rc2 v i |Low 7
Advanced... Apply | Delete Bow S ave Workbool | E xit | Help
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e SPIIRQ Flag set by using a conditional
statement

I stimulus - C34...55PI_simulation.sbs - |I:I|E|

Pin # Register Actions  Advanced Pin / Register | Clock Stimulus | Register Injection | Fegister Trace | BAzpnch |

— Defing Triggers

Enable| Condition | Type R e-dim Delay FIR1.55FIF Click here to&dd Signals -~
COMDA Cont 10 cyc 1

| O0dx

L

— Define Conditions

Condition When Changed Wik Commetts A
COMDT  Pin RC3 = 1 When RC3 goes high =t [F re-amm

Advanced... Apply | Delete Bow | Save Workbook E xit | Help
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1\%@5 SPI input

e If you wanted to clock bits and
have the IF set after 8 bit clocks.
You could set the wait time on
COND1 to delay the duration of 8

M stimulus - C:,...,5PI_simulation.sbs - |EI|5|
C I O C k C y C I eS n Fin / Fegister Actions  Advanced Fin / Register | Clack Stimulusl Fieqgister Inieu:tiu:unl Fieqgister Trau:el .-’-'-.synu:hl .
|

— Define Triggers

Enable| Candition | Type| Fe-dmDelay | FIRT.SSFIF | Click here ta Add Signals |
COND1  Cont 100 cyc 1:
O

e YOU can then| ¢

= = -

S et t h e  Define Conditions

En:nnu:litin:-n| YWhen Changed e Carmrmen ks I; )

re—ar m d el ay COND1  Fin  RC3 = 1 80 cyc 80 cyc after RC3 goes high s=t IF |
to avoid a B

[ g zl [ I s J s J g 2[ Advance d... Apply Delete Row S ave Wiorkbook E it | Help
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MASTERs
Confercnce

SPI Iinput

e SPI Data file injection

M stimulus - C:.0SPIL_sinulation.shs

=101 x|

Fin / Regizter Actions I Advanced Fin / Register I Clock Stimuluz  Register Inigchion | Register Trace I Azyunch | 1

’

Label FReg s %ar | Trigger PC Yalue| ‘width| Data Filename “Wrap |Farmat | Comments | = | [
[optionall SSPBUF  Demand 1 CAbinhTestsh B’ Yes Faw (optional]
1| | _"l_l
Advanced... | A pply Delete Bow Save Workbook E =it | Help
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s SPI input

e SSPBUF Data
1 character is read on each IRQIF
The string Is 5 characters plus CRLF

B C:.."SPI_Data.kxt
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o SPI input
e SPI Clock as seen within the Logic

Display
=

Trigger Pozition Trigger PC = Time Basze| Mode
|]E_l,ln: j

|75tartf:' Center{ End( |V| M o | Clear I5ilTIIZ'|E Channels I
+ & al&l & =EER
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o SPI input

e SPI Clock as seen within the Logic
Display when using 8 clock pulses

per IR i
Trigger Pozition Trigger PC = Time Baze| tMode
|75tart'f:' Center’ Endf [I— Mo | Clear ||]E_w: j ISimpIe Channels
[+ & al&] [hi
e To show Ac2
the delay I— |
e [ o LU
at I
the same
time as i
the
SSPIF .
100.0 150.0 200.0 2h0.0

flag
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