- Instructions for Tele-Training

..5 CYPRESS

m Last Mile to First Mile™

Prior to the start of the class:

s Download the latest PSoC Designer software at
http://www.cypress.com/support/link.cfm?sd=4.

* If you have a PSoC ICE, connect it to your
computer.

< Visit hitp://cypress.webex. com, select a tralnlng
session under the “Today” or Upcomlng tab, and
follow the instructions to register. After you reglster
you'll receive an email with directions on how to join
your session. (NOTE: IT IS BEST TO REGISTER
AT LEAST ONE DAY IN ADVANCE.)

If you have questions or need assistance, please call us
toll free at 800.669.0557 (425.787.4400 for local
calls or calls outside North America).
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Objectives

Discuss PSoC Data Sheet Resources
Discuss PSoC™ Routing Resources
Discuss PSoC Design Considerations
Complete an Example Project
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— PSoC Data Sheets

onnecting From Last Mile to First Mile™

Three Level’s of PSoC Data Sheets

1. Device Data Sheet
2. Individual User Module Data Sheets

3. User-Defined PSoC Project Configuration
Data Sheet
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Connecting From Last Mile to First Mile™

The complete device data sheet for all part types is

under Help >> Documentation inside PSoC
Designer

DataSheet CY8C27xxx.pdf

Also, at
http://lwww.cypress.com/cfuploads/imqg/products/CY8C7443-24PIl.pdf

“. psoC Designer

File Edit “iew Project Config Euild Debug Program  Tools  Window | Help

J?ﬁ“ﬁ =M@ F ﬁ|§”@@|%5 | Help Topics. ..

[ = Docurnentakion. ..
[==l=2|sn 84| B@t a2 00| R
eb Tech Suppor

J E EET E; ﬁ | ﬁ @I Cvpress MicroSystems Home Page

About PSoC Designet. ..

Chip Wiewer

s e Yo (o




www.cypressmicro.com,download/psocdatasheet.htm - Microsoft Internet Explorer

File Edit “iew Faworites Tools  Help

s Back ~ = - @ ol | @Search [3] Favorites @Media @ | %v =h - E;

Address I@ http: ffvwan, cypressmicro, comfdownloadipsocdatasheet, htm j @GD Links **
%MRFSS MICECSYSTEMS Home Buy Online Order Samples 4 hour Technical Support
PSoC Device Family Data Sheet
CYBC2E5122, CYRC26233, Download

CYBC26443, CYBC26643

Mote: The PSoC data sheet is a low-level description on the
silicon. The data sheet is NOT a good starting point for
potential users to investigate PSoC technology. Tele-training
offered ewvery Friday, PSoC Designer and the component data
sheets {User Modules) are much better avenues to find out
about the PSoC platform. .pdf file size 1.417 MB.

PSoC Mixed-Signal Array Data Sheet
CWEC27143, CYBC27243,
CWEC27443, CYBC27E43, CY3C27643
Preliminary

Mext generation, First, in a succession of new PSoC deviceg
Dovwnload
for 2003,

PSoC Mixed-Signal Array Data Sheet

CWEC24123, CYBC24223, CY3C24423 Download
ADYANCED

PSoC Mixed-Signal Array Data Sheet

CW8C22113, CYBC22213 Download
ADYANCED

PSoC Designer and Data Sheet CD Feguest

e Yo (o
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Connecting From Last Mile to First Mile™

Each User Module has its own data sheet contained
within the PSoC Designer software

« Detailed specifications for the User Modules
included in the data sheet

 Placement considerations, and example code

7 oo
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= User Module Data Sheet

Connecting From Last Mile to First Mile” S e Cti O n s

% test [CYBC27443] - PSoC Designer - [Device Editor] —|=| x|
File Edit View Project Config Build Debug Program Tools Wwindow Help

« Resources [Blrsda@ s mré@prE=anqaam e v[aaEns]

ez anssnmLa 20 [fed+an][s200B0E [ d0- [0

* Features [sE=sa8E o o a1

] ADCs Selected User Modules (52 test |
 Overview T 7
Analog Comrn PWIME_1 j
° D i Counters = =
esource Meter
DAL: . e
Iag ram — Percd Puke idh Total | Used| |
igital Camm ) ) —
. . —= Regiter Regbtel dtoes A
halog olocks
* Description T
Mizc Digital n Data I RO 16384 E7
n n ;
ML Output Decimatar 1 0
 Timing e Enah'ej— it B P R

« Specs
 Placement

Courter | | Compatatu -
Chd ’7 bt =12 p
Load T
Interrupt Type

PSoC™ Blocks API Memory {Bytes) ;I
¢ I a ra m ete rs Resources Pins (per external 1i0) -
Digital  Analog CT  Analog SC Flash RAM
CYBC2TI2402 00t
L4 A I I Random Seq 8-hit 1 1] 1] B7 0 1
Temperature 1 R-hit > n n a0 n 1 LI
e Home |Hesuurces| Fealulesl Dverviewl D\agraml Desclipliunl Timing Specsl Paramelersl AP I SampleCUdel Hegislersl

« Sample Code . A
ﬁiﬂ]\wmbug Frogram s Findin Flles 13 FindinFiles 25 Resuts el | E

. Reg Isters cor [ e e e o e (i
iffistart “ o & < |J & Thttpfuma. . || 53 test [CY8C... ModuIeZUp..‘l @http:,l’,l’www...l & adobe Read...l #PsoC Desig, | ETES 1w

s e Yo (o



& CYPRESS User Module View Options

Connecting From Last Mile to First Mile™

test [CYBL27443] - PSoC Designer - [Device Editor:1] ==

File Edit WYiew Project Config Build Debug|Pr0gram Tools  Window Help
UM BIOCk jgbesda s ees(gaB|® o 0naaf: 2% |naE0E

=2(snssBamua 2o |fed|| o a2 TTCBCEZO-|0]

Diagram = sccr = e v

Global Resources * EEEEN < e Module Blo ayra |
= CPU_Clock, - YsLlkA8) ;I

[ I eft -c I I c k a2h_Select Internal | LI

FLL_Mode Dizable

Sleep_Timer 512_Hz )

WC1= SpsClk/M 1 Decimatar

WC2=WC1/MN 1

AT D L i PP i System BLB

DELSIGE 1

U M D ata Uszer Module Parameters /
Sheet [ [T 1 T [ =5
User Module Datasheet

. | Fart | Select | Drive
Port_0_3 PO[3] StCPU High 2 &1

¢ Left-c I I C k Pot 04 PO SWCPU. HighZA 8-Bit Delta Sigma ADC

Port_0_5 PO[5] StCPU High 2 &1

Port_0_6 PO[E] StdCPU HighZ & DELSIGS v2.0.0.24

Port_0_7 PO[7] StdEPU HighZ A Copyright @ 2002, Cypress MicroSystems Inc. Al Rights Reserved.
Paort_1_0 F1[0] StdCPU HighZ &4
Paort_1_1 F1[1] StdCPU HighZ &4
Port_1_2 F1[2] SHCPU HighZ & PSoC™ Blocks 1 Digital, 1 Analog

Pot_1_3 F1[3]  StdCPU HighZ A Memary 28 Bytes FLASH, B Bytes SRAM

H Gonorats 1! I;I_Ié

§TgPC

Resources Required Optional

source code f

-
| Harme IHesources Featuresl Dverviewl Diagraml Descriptionl Specsl Tab_Placement Parametersl APl I SampleEodeI F4 | 3 ;‘
vI
Debug Program Findl in Files 1 Find in Files 2 Results M F
For Help, press F1 | | | | | |

iistart”J m a8 L"";] J @http:,l’,l’www... ”mtest [CY8C... @ModuleZUp...l @http:,l’,l’www...l [ adobe Read...l @PSDC Desig... | 5!(&35 11:41 AM

PERSONAL i@i ENTERPRISE i@le
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Connel:hng From Last Mile to First Mile”

When the Generate Application icon is selected the
User Defined Configuration Data Sheet is created

ng

This datasheet saves \an I
hours of documentation time! EX D E EE TN

||oELsige x| bq ‘

|
The next several slides show S e [
examples of the data sheet P
@ Debugger

P p= pro | P

w e Yo (o
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Connecting From Last Mile to First Mile™

The complete data

O %% example_dynamic .. - "CYBC27443] - PSoC Dasl'gnar -18| =]
s e e I s File Edit ‘iew Project Config Eul - v El
Bl d s =S D g |
E =a ar “ = F
updated as user v [ congueiien f
“ E ﬁa o, 3 | ﬁ @ Example_Dynamic_Pwh = “ @F Summar b 4
o o e SR Example_Dy |
Global Resources l; Selected U — e
co n I g u ra I o n CPU_Clock 3 MHz (SysCk/8) = CYPRESS MICROSYSTEMS =
= \
3F2K_Select Internal L e
PLL_Made Disabls L PWMLG_ PWMI16 PWMI16 PWMI16 LI
(: a n es lecp Tine: Gkl [ L nnn Ln L
W= SpsChN 16
VE2=YC1M 16 . . '
VC3 Source SysCk1 PWML16 1 PWML16_2 PWML16_3
Y3 Divider 1 i
M 161 =l
u - User Module Parameters l:
e a I e | ' r‘ 'j e‘ Clock. w2
Enable High
u CompareOut Fow_0_Output_2
documentation |-
Period E5535
Marme | Foit | Select | Drive ‘ Inlelrurl; Port_0_7 1 PO[7] 28 VDD
Part_0 0 PO[O] StdCPU Pull Down Disable Port 0 5 2 PO|5) 27 PO[B] Port O 6
Port_0_1  PO[1] StdCPU  Pull Down Dizable Port 0 3 3 P0[a) 26 POL4] Port 0 4
Part_0 2 PO[E] StdCPU Pull Down Digable - [ -
Poit_03 PO3]  StdCPU Pul Down Disable - Port_0_1 4 PO[1] 25 PO[2] Port 0_2
Port_0_4  PO[4] StdCPU Pull Down Disable” Port 2 7 5P2[7] 24 PO[0] Port 0 0
Poit_0 5 POE] StdCPU  Pull Down Disable : Port 2 & 6 P2[5) 23 P21 Port 2 &
0 o]
Port_0_E  PO[E] StCPU  Pull Down Dizable - -
Pot_0_7 POF]  SWCPU  Pul Down Disable Port 2 3 7TP23] cygce7443 PDIP22 P24 Port_2_4
Port_1_0 P1[0] StdCPU  Pull Down Dizable 4| = e - - T*' o T =
Port_1_1 PI[1] StdCPU  Pull Down Dizable
Poit_1_2 P1[2] StdCPU  Pul Down Disable
Close Frint
Far Help, press F1 ] ’7

iﬁstart”J :ﬁj & [’ﬁl |J Ky Inboix - Microsaft Office .. I Module & - Diarnond | @Modu\e 2 Updates - Micr.... II bt example_dynamic_p... 5!(&:5 \')% 5:47 PM

11
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\—
Port_0_7 1 PO[7] 28 VDD
Port_0_5 2 POS) 27 PO[6] Port_0_6
Port_0_3 3 PO[3) 26 PO[4] Port_0_4
ined pi t
U r d f I n I n Port 0 1 4 PO[1] 25 PO[2] Port_0_2
|
Se e e p outs Port 2 7 5 P2[7] 24 PO[0] Port_0_0
are color-coded and == B S =
d t . I d . th d t Port_2_1 8 P2[1] 21 P2[2) Port_2_2
etalied In e data o sip 20p20) [ Por 2.0
h t Port_1_7 10 PA[7] 19 XRES
sneeut. Port_1_5 11 P1[5] 18 P1[6] Port_1_6
Port_1_3 12 P1[3] 17 P1[4] Port_1_4
Port_1_1 13 PA[1] 16 P1[2] Port_1_2
14 VSS 15 P1[0] Port_1.0
Std CPU
Global In
Global Out
Analog In
Analog Out

: e Yo (o
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Data sheet contains i — 3
the placement EEE -
and routing of — |
User Modules gr =

Placement View
Window is

Printable \ N

13




PSoC Routing Resources

Connecting From Last Mile to First Mile™

Digital System

‘Digital PSoC Blocks
*Global Digital Interconnect
‘Row Digital Interconnect
‘Row Broadcast Nets

Analog System

Analog PSoC Blocks
-Configurable Clock Source
-Configurable Inputs
Configurable Outputs

14



e Digital Blocks

Connecting From Last Mile to First Mile™

Two Rows of Digital Blocks

Each Row Contains:
 Two Digital Basic Bocks (DBB)
 Two Digital Communication Blocks (DCB)

GO0 g7 GOE g
Ll
{

: SO
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Connecting From Last Mile to First Mile™

32 total nets for Digital Routing

|
28

4 g:ﬂ:ﬂ

16
Separate
Global
Outputs

16
Separate
Global

InEuts

L L

BEE

16

4
B Yo
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Global nets are divided into Odd and Even
GIO = GOO =

Global &«—  Global
Input T G 07 GEIE 0 7 GO0 g7 GOE Output
Odd :L_ = Odd
GIE = o . GOE =

Global : Global
Input 1 Output
Even Even

- e
N =

: OO0
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Connecting From Last Mile to First Mile™

Global nets

can be ‘ ‘ r
used to: Rl | BT
. Connect —
to other
Global
nets
« Connect
to Pins

: OO0
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19

Connecting From Last Mile to First Mile™

Each row of Digital
Blocks has its
own set of Row
Interconnects

4 |Input Rows and
4 Qutput Rows
for the top row of
digital blocks

4 Input Rows and
4 Qutput Rows
for the bottom

row of digital
blocks

7 QG gy GE g

"y
:m%‘] a:' _:>
o R —
= -
( [ {5 ( GCENS
k
ROI[1 ‘Lﬂ‘n.\
R '2_; T }
ROA[E] ‘?_é—--'

oo



"2 CYPRESS

Connecting From Last Mile to First Mile™

Row Inputs can

be used for:
« Connection to

Global Inguts
e Clock

Synchronization

20

yﬂ_lnput_ﬂ

GlaballnEwen_01

GlabalInBwen_4
Globalin0dd_0
Globalin0dd

Cloze

G Yl Y
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R OW 0 u t p u ts : Digital Interconnect Row_0_Dutput_0 x|
can be used

to:
- Connect to L LD =

ROOM1]
q I I o ba I 1 Digital Interconnect Row_1_Output_1 B
output nets 7.599,07 60F

* Connect a

GOOo o GOE o
Row Ineut I S
to g I 0 bal . i Row_1_lnput_1 l 1
output nets g
* Perform
Ioglcal_
operations

on two Row

]
. mets (o Y Yol o Y o
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There are
two Row

Broadcast scas
nets

(AL A

T

|
.:i
|

. oo Yo Yo
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Row e
Broadcasts —

DeEM
DOCHD

1 il

‘:::zil I“ I:,‘E!!: iFow 1 Broadeast
 Connected ROl
to each e
ROO[2)
other Rl -
« Connected -~
— RIT[D] - RI1[2
to d bIOCK =T ::::g] -0 .E|c£ Row_1_Broadcast
gy 8 RIA[3 RS Lo e fii—
'\.ﬂgi

DEB12
DCHe1Z
Mone

Fow_0_Broadeast

P ﬂ“\\\!ﬁg

Thus any
digital block

RO1[0) i
. RO[1] I
can drive
any other

digital block

2 or blocks '@'@'@'@
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Each column
contains 3
types of
Analog
Blocks:
ACB
(Continuous Time)

ASC

(Switched-Cap C)
ASD
(Switched-Cap D)

]

. OO0
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Each Column

shares: =1

Column Input = %ﬁ Ei”
MUX / e A
Column Clock . {
Mux |
Output Bus and g man
Buffer |
Comparator Bus Ly |

P
TEMPERATUR

All Columns
share:

Analog Clock
. §aoa Clock oo
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Connecting From Last Mile to First Mile™

Clock Select and
Column MUXs:

26

4 Column Clock
MUXSs can
connect to VC1,
VC2, or
connect to
Clock Select
MUXs

2 Clock Select
MUXs can
connect to any
of the 8 digital
blocks

k/\‘fﬁf?@ ||

logColumn_Clock_0

%:*Ii;’w

\\ ¢ GAM 4
ACBEOD | ACEO2 : ACEO3 £
PGA_1 PGA_S PGA_2 2]
" S < Al GAIN
L2 [ (LT - p—
EnalogClack 1 Selact
|
ASC10 & _} ASDN A ASC1Z o ._W e
CELOCK, 1 - - MFDialer i -
SCBLK E E DA § B
[ E OTHIF Cisbar Oratpa E
ASDZ0 ASCZ1 ASD2Z _m
MOACE 1 lashTemp_
— TEMPERATUR

v

7

X7
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ACB Block
Inputs
include:

* Analog Out
Bus \ H

* Nearby 1 ‘g
Analog —_| o o0 :5%7%
Blocks Al AN e

* Ports via __;D
the Column

Analog Column_InputhdLX_0 ﬁn log Column_Input g Analog Column_inputhAllz_3
S acent | ACBD3 ACBOZ
Input MUX roto ot o
2SO ASCIZ nA_Asms
1 ASCAD ASDIZ |
. n I AnalogOutBus_1 AnalagOutBus_2 ffnalog Out Bus 3
A E SCBLR SCBLK 2
a og =2 Al Q e =4
AnalogBus{
i T
Reference ot

. 000



Connel:hng From Last Mile to First Mile”

ASC and
ASD Block
Inputs

include: 'ﬁ}_ o é%}; S = ﬁ
z
E

- Directly from ___ |

Port 2

(Columns 0 e E sz || oy
and 3 only) - | |

* Nearby -2 SEERST
Analog LR
Blocks ]

 Vtemp Al X7
(ASC21 only) W

 Analog
Reference

. oo
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There are two %} .
output ~ “..—;';;
methods: . Sy

Output to Port ﬁm WS E
vi: R:algg guts ﬂ}_ﬂ =] ¢ —Q |
Bus and Buffer —

* Output to
Comparator
Bus

29
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Connecting From Last Mile to First Mile™

The Comparator
Bus can:

[ ]

* Perform logical
operations on
comparator
outputs from
two adjacent
columns using
the AnalogLUTs)

Comparator 2
Comparator 3 ——

* Provide input to
digital blocks

so OO0




=5 CYPRESS

Connecting From Last Mile to First Mile™

Right Clicking on
empty space in the

Device Editor Checkin

Window brings up “Show J

the following Allowed

window. Connections”
| enables a

e e feature that

v Show Tool Tips hlghllghts all

print possible

Zoom In Chrl+-Click Con neCtiOnS

Zoom Ouk Shift+CerH-Click.

Criginal Yigw fo r a n y
selected

v Higher Quality

block, MUX,
bus, or pin.

Find...
Fimd| Sasin

Change Background k

Help...
About SWG Viewer., .

: oo




= R PSoC design flow

Connecting From Last Mile to First Mile™

Project Planning
Determine the system requirements

Device Configuration
Choose the User Modules
Place the User Modules

Set Global Resources

Set User Module Parameters
Configure Internal Routing
Define the Pinout for the device

Adding Application Code

Generate Application Code with the touch of a button!

Debugging Covered in
Review generated code detail in
Demonstrate Working Configuration Module 3
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Connecting From Last Mile to First Mile™

Desired Outcome:

Observe LEDs on Pup board counting down 256
steps at 1 step per s second; these steps
correspond to the DAC’s output voltage which
will decrement from 3.8 Vto 1.2 V.

Create the project with:
« A single 8 bit DAC output
A UART with 9600 baud rate

« A rate generator/PWM for the UART baud rate and to
provide the input clock

* A 16 bit Counter for timing
« A programmable gain amplifier/input buffer
« An ADC with 5 inputs
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34

Inputs

PO[0]
PO[1]
PO[3]
PO[6]
PO[7]

P1[6]

Outputs

RX

)

ADC

DAC

UART

PO[2]

X

PWM

Counter

718 §

P1[4]

P2[0]
P2[1]
P2[2]
P2[3]
P2[4
"24 to LEDs
P2[6]
P2[7]

PO[4]
PO[5]

GO CIED



= Let’s Create Our Project

Connechng From Last Mile to First Mile™

Create a New Project Named “GettingStarted”
+ Set destination directory Desktop/

Mew Project Ed |

Configuration method:

Mew project name:

Create a new Configuration
Clone a Configuration

PSoC Designer

Do you want ko create it?

& Durectony C:AWINDOWSAD esktophGettingStarted does not exist.

IGettingStarted

Mew project location:

IE:"-.WINDDWShDesktnp'\Getting Erawse...l

B

< Back I Mest > I Cancel | Help |

35

1



= Let’s Create Our Project

Connecting From Last Mile to First Mile™

Select the Base Part

* View the drop-down menu and the catalog
 We’ll use CY8C27443 (28-Pin Dual inline)

% select Base Part x|

Create Mew Project |

— Select dizplay layout;

 Flat ¢ Onelevel bee [k

Select Baze Part

Part Murnber | £ . Outline | Réstd | ROM |

a PSaC F arnily: Fart:

5 B, PSoC with CEA Anslog [Cvaczzon =] [crecerasszapinDuslininel |
& cvaczzoon
& Cracz4000
= & CYeC270o00

Generate Main' file uzing:

ol

& CYEC27143 1 al inline 286 16384
& CYBC27243 1 " Azzembler Ll inline 286 16384
ual inline 2R
& CYBC27543 1 286 16384
& CYBC27E43 1 ual inline 286 163284
“h CYBC2TE434 1 LF 286 16384
¢ Back Finizh Cancel Help |

| Select I Fart Image »» |

36 PERSONAL () Access () ENTERPRISE ()  METRO Io
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o Let’s Create Our Project

Connecting From Last Mile to First Mile™

Select Project’s Language
 Assembly and C (only if enabled) Languages available
« We’ll choose assembly

X
Select Base Part
F arnily: Fart:
[Cveczzon | [cveczrasa 2apinDuslining 7]

ol

Generate Main' file uzing:
|7 % Aszembler

¢ Back Finizh Cancel Help

. e Yo X



PRESS Choosing User Modules

Connecting From Last Mile to First Mile™

Resource Meter — |U d| ol Explore the
Digital Blacks | B - DSE UE;”::.- “SeIeCtion
Anal;ii:acks ;EE E & Vi ew” of

ADCINCT 4 "
e - Device
|2C Camtroller |1 0 H E d Ito r

|_|
|—|
:l'l

User Module
Catalog

* Resource
.-’-\-.miers M ete r

Resources Required Optional
PS0C™ Blacks 2 Digital, 1 Analog .-’-'-.nalu:ug Cornrm o U S e r M Od u I e
Memory 209 Bytes Flash, & Bytes SRAM
Pins Mone 1 per External Clock I:I:IuntErS D ata S h eet

Internupt Overhead 43 (min) 2438 {max) CPU Cycles

-
47 CPU Cycles (average) D.":"-ES V
COther Modules Timer for Particular Sample Rate Iewe r
Duigital Cornmm =
Features and Overview > Ad d I n g )

- 12-bit resolution, 2's complement FlltErS »
= Sarmple rate from 7.8 sps to 480 sps
= Input range AGND +- W 4| GEnEriC e e I n g y
Home | Resources | Featuiss | Overview | Diagram | Description | Spscs | Placement | Parameters [ AP | SamplsCods | Registers R ™
Mizc Digital enamlng
MLIXs User Module

o |4DCs =||aponciz =] b Fulbts Instances

R andom Seq

rn
o
o

o)

12-Bit Incremental ADC

ADCINCIZ v5.0

Copyright  2002-2003. Cypress MicroSystems Inc. All Rights Reserved

),

CY8C27/24/22xxx Data Sheet

Temperature

Timers
38 PERSONAL () () ENTERPRISE () )
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e Choosing User Modules

Connecting From Last Mile to First Mile™

We will select 6 User Modules for this project

Choose User Modules from the pull-down menu, left
click on select button to add a chosen User Module

DCs | |DELSIGTT =] P

 DELSIG11: A Delta-Sigma ADC with 11 bits of resolution
(select DS111)

« PGA_A: A programmable gain amp/input buffer

« DACS: A single output DAC with 8 bits of resolution
« Counter16: A counter for clocking

« UART

- PWMS8: An 8-bit Pulse Width Modulator

Selected User Modules (%2 gettingstarted I

— ——
<M [ D &
DELSIG11 1 Pisf_1 DACE 1 Counterlé ! UART.L PYME 1

- e Yo X




W/ prEss Placing User Modules:
EEX O

Connecting From Last Mile to First Mile™

Explore the “Interconnect View” of the
Device Editor

Next Position butten 5,

Selecting the “Active” UM block

Place Here button *:?n fH

Unplace button e

40 OO0



e Placing User Modules:

Connecting From Last Mile to First Mile™

There is a great deal of flexibility

« Try-out the modules individually first and see how flexible they
are, then undo placements

PSoC Designer will only allow the modules to
be placed where the chip can support them

PSoC Designer will not prevent a placement

that may create a conflict for resources

» Detailed User Module data sheets describe resource support
requirements

Analog Block Columns share Clock settings

* Place User Modules with the same Clock setting in the
same column

: e Yo X



e Placing User Modules:

Connecting From Last Mile to First Mile™

Some User Modules only work in Digital
Communication blocks, other User
Modules will work in either Digital Basic

blocks or Digital Communication Blocks

« Place Communication block User Modules first to ensure
available placement

The Broadcast Bus allows any one digital
block to drive the clock of any other digital

block or blocks

« Clock syncing between digital blocks does not impact
user module placement (unlike analog blocks)

- e Yo X



W/ prEss Place the User Modules

Connechng From Last Mile to First Mile™

UART - Blocks DCB02/DCB03
 ohne block each for RX, TX
« The UART requires digital communication blocks

Counter 16 — Blocks DBB00/DBB01

 The Counter can be placed in either basic or
communication blocks

DELSIG11 - Block ASC12 and DBB11

« 5 analog sources — middle columns connect to all
analog inputs

 Use a basic (DBA) block rather than communication
(DCA)

. e Yo X



B J pnrss Place the User Modules

Connel:hng From Last Mile to First Mile™

PGA - CT Block ACB02

* In column with the Delta Sigma — same clock

DACS8 — Blocks ASD13/ASC23

« Connect output to the interface pin on the PSoC Pup
demo board

» Better to keep blocks in a single column to maximize
resources

PWMS8 - Digital Block DBB10

 Use a basic (DBA) block rather than communication
(DCA) block

. e Yo (o



5 CYPRESS User Module Requirement

Connechng From Last Mile to First Mile™ Anal S is
UART
 UART datasheet specifies input clock as 8 times baud
rate

8 times 9600 is 76,800KHz
 Get baud rate clock from PWMS8

PWMS8
 Generate a clock for UART at 9600 baud

DELSIG11

e Choose data rate and set the clock
« Connect to PGA for inputs

DACS8

« Enable the connection to the output buffer

Counter16
* Get an interrupt every 4 second
PGA

« Set to unity or adjust gain for inputs to maximize ADC
range
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=scoesConfigure the Global Resources

Connecting From Last Mile to First Mile™

CPU_Clock: Set to 12MHz

32K Select: Set to Internal
 Not using an external crystal

PLL MODE: Set to Disable
* PLL can only be enabled when 32K_Select is External

(crystal)
Sleep_Timer: Set to the default value of 512_Hz
VC1= SysCIk/N: Set to 4

* This signal is used for the DELSIG11, divides 24MHz by 4
(6MHz)

VC2= VC1/N: Set to 12
» This defines the DACS8 clock, divides VC1 by 12 (500Khz)

VC3 Source: SysClk/1 (Default)
VC3 Divider: 1 (Default)

SysClk Source: Internal 24 MHz
SysClk *2 Disable: No (Default)
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=s-mrsConfigure the Global Resources

Connecting From Last Mile to First Mile™

Analog Power: Set to SC On/Ref Low

» This is required to power up any of the analog blocks,
depending on the number of analog functions, a Ref Med or
Ref High may be required (and will increase power
consumption)

Ref Mux: Set to (Vdd/2) tBandgap (the defaulit)
AGndBypass: Disabled (Default)

Op-Amp Bias: Set to Low (the default)
« This is not recommended as anything but low

A _Buff Power: Set to Low (default)
» This selects the power level of the analog output buffer

 There is a tradeoff between drive output power and power
consumption, Low is adequate for most projects

SwitchModePump: Set to Off

Trip Voltage [LVD (SMP)]: 4.64V (5.00V) (Default)
LVD ThrottleBack: Disable (Default)

Supply Voltage: Set to 5.0V

Watchdog Enable: Disable (Default)
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7 Y PRESS Configure the User Module

Connecting From Last Mile to First Mile™ P a ra m ete rs .

DELSIG11 (Select in the left center drop-down box)

« TMR Clock set to VC1 (6MHz from global resources)
* Input set to ACB02

* Leave other parameters as defaults

(read UM datasheet for more details)

. OO0



B/ Configure the User Module

=

Connecting From Last Mile to First Mile™ P a ra m ete rs

« Gain: Set to unity or adjust gain for inputs to maximize
ADC range by setting Gain to 1.000

* Input: Connect to input muxes by setting Input to
AnalogColumn_InputSelect 2

« Reference: AGND (Analog Ground)
« AnalogBus: AnalogOutBus_2

. OO0
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== Configure the User Module

==7# CYPRESS
Connecting From Last Mile to First Mile™ P a ra m ete rs

DACS8
 AnalogBus: Set to AnalogOutBus_3

* Leave other parameters as defaults

(read UM datasheet for more details why)

so e Yo (o



Configure the User Module
# CYPRESS

A el i O Parameters

PWMS8
Generate a clock for UART at 9600 baud
« Clock: VC1 (6MHz)
- Enable: High (to keep the PWM always running)
« CompareOut: None

e TerminalCountOut: None

* Period to 77 (76923/78 = 9615, real close to 9600)
« 78 —1 =77 because PWM counts down through 0

« PulseWidth: 38 (77/2, creates a square wave)
« Compare Type: Less than or Equal
 Interrupt Type: Terminal Count

* ClockSync: Sync to SysClk

* Invert Enable: Normal
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Configure the User Module
# CYPRESS

s Tt Parameters

UART
Get baud rate clock from PWMS8 by connecting to broadcast
* (See slide 55)
Choose global buses for TX/RX (a bit of freedom, you can
change your mind as the pinout is defined)

« Set RX Input to Row_0_Input_2
 Connect Row_0_Input_2 to GloballnOdd_6 (see slide 56)

« Set TX Output to Row_0 Output_0
« Connect Row_0_ Output_0 to GlobalOutOdd_4 (slide 57)

 TX Interrupt Mode: TXRegEmpty
* Leave other parameters as defaults
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Configure the User Module
# CYPRESS

A el i O Parameters

Counter 16

Create an interrupt every % second

* Clock: Row_0_Broadcast (PWMS8 output)

« Enable: High to allow Counter16 to always run

« CompareOut: None

 TerminalCountOut: None

* Period: 19230 (19231 — 1 as describe in datasheet)
« CompareValue: 0 (will count down from 19230)

« CompareType: Compare Less Than Or Equal

* InterruptType: Terminal Count

* ClockSync: Sync to SysClk

 Invert Enable: Normal
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Internal Routing

F;?CYPRESS

Interconnect Blocks to Resources

What interconnection possibilities are there?
T

* Input pins
* Output pins
. DAngJ E

 Clocks
Connect DACS8 to Analog Buffer
« Go to the bottom right corner — “buf3”

 Select Port 0 2
« Output is already enabled from UM
parameter definitions
Check Set Up for all Clocks
« VC1 for AnalogColumn_Clock 0, 1, and 2

« VC2 for AnalogCqumn Clock 3
(o o Yo Y



= Routing PWM clock to UART

——J

Connecting From Last Mile to First Mile™

Connecting to Broadcast

1...%:0":;_1 Ilfn— ........... ) OET2 TR First, Left CIiCk BC1 an d
=i [ f Select DBB10

Second, Left Click on BCO and _m
Select Row 1 Broadcast W

Ro+_ﬂ_Bmadcast ‘ ‘

Third, Left Click on DCB02

o 2 Clock input and Select
ROO[1 ow_01_Cutput_ [
ooz e Row_ 0 Broadcast
Fow_0_Output_3 b
Fow_0_Inpast_00
= RI1[0] Reow_0_ It _1
) Sy —
i ::1% Disable P -

' _BCH
55 | PERSONAL () () ) {



== s Routing UART RX to Global In

Connecting From Last Mile to First Mile™

Connect Row 0 _Input_2 to GloballnOdd_6

Gl GIE
7 o7 1] RI0[0]

eft Click il
Here

k nnect Row_0_Input_2 il

GIO

o7 GIE

jyl_ﬂ_l_mmh’, Left Click on MUX
Select
Close —— GloballnOdd_6

ss o000



————

== Routing UART TX to

onnecting Erom Last Mile fo First Mile> G I o) b a I O ut .
Connect Row 0 Output_0 to GlobalOutOdd 4

- Left

Row 0 Output ‘/—— CIICk
= here
GOO ,, GOE
RID[O] . .,f"fr‘
ROO[0] LDi_L —>
OO | L e Left
x‘/) // .
Click
here
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o Routing Counter to

Connecting From Last Mile to First Mile” G I o b a I O Ut =

Connect Row_ 0 Output_1 to GlobalOutEven_1

. - Left

il Click

@K here
x|

BCO

RIO[1] - @‘\

rool LD*1 ,_> M Left
RD{II[E]J _;_l_) . C I i Ck
) here
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== CYPRESS Define the Pin-out

Connecting From Last Mile to First Mile™

What pins need to be defined?
UM Inputs
UM Outputs
 General Purpose IO

What pin-out options are there?
 Permanent versus test/debug
What happens as pins are defined?
Pin-out our project
« LEDs

« SignalOut
e Power and Ground

se OO0



5 PSS PIN Out details

Connecting From Last Mile to First Mile™

to match Pup

Port 0: Define the Analog Inputs (to Mux)
PO[0], PO[1], PO[3], PO[6], PO[7]

o —
Mame Part Select Dirive Irtermupt | =

— [ FPort_0 0 PO[0]  Analoglnput  High Z An. Dizablelnt
—— ||Par_0_1 P[]  Analoglnput High Z An. Disablelnt
AnalogOut PO[Z]  AnaloglutBe High £ &n. Dizablelnt
—p || Part_0_3 PO[3]  Analoglnput High £ & Dizablelnt
FPort_0 4 PO[4]  StdCPU High Z &n. Disablelnt ~
Port_0 5 POB]  StdCPU High £ An. Dizablelnt
—» | |Poart 06 POE]  Analoglnput High Z An. Disablelnt
——p | |Port_ 0 7 PO[7] Analoalnput High £ Ane Dizablelnt
Port_1_0 P1[0] StdCPU High £ An. Dizablelnt
Port_1_1 P1[1] StdCPU High £ An. Dizablelnt

Fort_1_2 PF1[2] 5SWCPU High £ &n. Dizablelnt -

Analog Output (Level is displayed to LEDs)
Port 0 [2] — AnalogOutBuf3
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PIN Out details

Connechng me Last Mile to First Mile™ t om at C h P up

LED Display
 Port 2[0..7] and Port 0[4], Port 0[5] set to StdCPU/Strong

I arne | Port | Select | Drrive | [nterrupt | =
Port_1_6 P1[6] Globalnddd High< Digablelrnt
Port 1_7 P1[7]  StdCPU High £ &n. Disablelnt
Port_2 0 P2[0] StdCFU Strong Digablelrnt
Fort_2 1 P2[1] StdCPU Strong Dizablelnt
Port_2_ 2 P2[2] StdCFU Strong Digablelrnt
Fort_2 3 P2[3] StdCPU Strong Dizablelnt
Port_2_4 P2[4] StdCFU Strong Digablelrnt
Fort_2 5 P2[A]  StdCPU Strong Dizablelnt
Port_2 & PZ2[6] StdCFU Strong Digablelrnt
Fort_2 7 P2[F]  StdCPU Strong Dizablelnt

Global Input: UART RX
- Port 1 [6] - UART Rx (GloballnOdd_6) =+ >

Global Output: UART TX
* Port 1[4] - UART Tx (GlobalOutOdd_4 (strong)) v« >
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= e Design Rule Checker

Connecting From Last Mile to First Mile™

"ﬂ gettingstarted [CYBC27443] - PSoC Designer - [Device Editor]

o File Edit Wiew Project Config Build Debug  Program | Tools Mindow  Help
First, setup the ——

DGSIQH Rule options x|

C h e c ke r s eve ri ty Buider | Compler | Debugger | DeviceEdtar |

E ditar I Taoolbarz Deszign Rule Checker

I eve I s Specify lowest rule severity level bo execute:

Toplevel (5 <)
Base Device 5
Part 5
User Module 5

Second, run the
Design Rule
Checker

k. I Cancel

"1 gettingstarted [CY8CZ27443] - PSoC Designer - [Device Editor]
File Edit W%iew Project Config Build Debug Program | Tools Window Help

Cpkions. ..

(  Design Rule Checker »
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e, Design Rule Checker

Connecting From Last Mile to First Mile™

Rules Include:

« The CPU clock should not be set to 24MHz with 3.3V supply voltage
 The Drive should be set to High Z Analog for an Analog Input
 The ICE can only supply 5V, not 3.3V

 No placed User Modules should have undefined parameters

« The SC Blocks should most likely be powered on

 All User Modules should be placed

« Port_1 0and Port_1_1 should be set to High Z for an external
crystal

 Clock and ClockSync parameters of any placed User Modules must
conform to the guidelines set in 17.1.2 of the CY8C27X data sheet



==

==¢ CYPRESS

Connechng From Last Mile to First Mile™

Configuration Complete!

Time to Save your project (Go to File>Save
Project)
Time to Generate Application @F'

« All settings combined by PSoC Designer to create the
boot-up code to configure the registers at reset

* ISRs are created (but not updated)

 APIs are created or updated

* Device Data Sheet generated

You must do this whenever changes are made to
the configuration
« But be careful with Interrupt changes



=7 cmress 11me to add the Application Code

Connecting From Last Mile to First Mile™

Cut and Paste code into Application

* The file “Code_for_Mod2.txt” contains ASM
code to complete the project

* Insert as directed into main.asm and
Counter16_1int.asm

* Note: The file contains both code excerpts.

65




= Crosss  Time to add the Application Code

———§ 4

Connecting From Last Mile to First Mile™

main.asm should contain the following

include "m8c.inc" ;include m8c specific declarations and
macros
include "DAC8_1.inc"

export _main

export outputV

area bss (RAM) ;inform assembler of variables to follow

outputV: blk 1 ;declare global variable to hold output
voltage

area text (ROM, REL) ;inform assembler of code to
follow

ss OO0



=:"zss Time to add the Application Code

Connecting From Last Mile to First Mile™

_main:
M8C_EnableGInt ;macro to enable global interrupts m8c.inc
file
call PWM8 1 Start ;start PWM8 1 to provide clock
call Counter16_1_Enablelnt ;enable Counter 16
interrupt
call Counter16_1_Start ;start Counter 16
mov A,DAC8 1 LOWPOWER ;specify low power for
DAC
call DAC8 1 _Start ;starts DAC operation
mov [outputV],255 ;setup variable for

maximum voltage value

mainloop:

,  Imp - mainioop oo



=:"ess Time to add the Application Code

Connel:hng From Last Mile to First Mile™

Counter16 1int.asm should contain the following:

_Counter16_1_ISR:

pushA :save A on stack
dec [outputV] ;Decrement voltage variable and
place on port 2
mov A,[outputV]
mov reg[PRT2DR],A
call DAC8_1_WriteStall ;write new voltage variable to DACS8
;and wait for optimum write time
mov A,[outputV] ;if voltage variable reaches 0 reset
to maximum value
jnz branch1
mov [outputV],254
branch1:
pop A ;restore A from stack
reti
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_;___;.,e CYPRESS Build P roj ject

Connecting From Last Mile to First Mile™

« Assembles code, links and locates
« Can individually assemble files as well

 Explore the Application Editor Features

* Project file management (view/add/delete
files)
* Finding compilation errors
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£ CYPRESS Code Reduction

Connecﬁng Fro Last Mile to First Mile™

“ gettingstarted [CYSC27443] - PSoC Designer - [Deyice Editor]
File Edit “iew | Project ©Config Buld Debug Program  Tools ‘Window  Help
- &dd to Project J
Code Reduction:
u |Ipdate Prajeck

Clean

open laeal,mbk File

Enable Code Compression
- Optimization for C compiler x|

Carnpiler | Device Editu:url Linker I P'ru:ugrammerl Debuggerl

b acro defines:

Enable Elimination of |

b acro undefinez

unused User Modules |

* Enable ImageCraft

(a re a) A P I S ¥ Optimize math functions for speed W Enable MAC

* linker will only pull in e
functions that are actually
called while unused
subroutines are ignored ok |

[~ Enable Elimination of unused Usertdodules [area] &Pls

Cancel |
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—-é.f CYPRESS

Connecting From Last Mile to First Mile™

Execute Project Within Debugger

4 4@
Switch to the Debugger — What’s Different?

* Looks like the Application Editor, but files are
read-only

Connect to the ICE g}‘ B
Download the project to ICE = )m

Run It! il
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S Watch it work!

==¢ CYPRESS

Connectin gmel.astMlemF rst Mile™

The DAC outputs to P0O[2].
The Pup board has three pins that are as
follows: I

GND —— VDD 5V

PO[2]

Our project was set up to output the voltage to P0[2].
So if you attach the multi-meter to the middle pin
and the left pin on the Pub board, you will be able
to watch the voltage decrement from 3.8 to 1.2
Volts as the LEDs count down the 256 steps.
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"2 CYPRESS

Connecting From Last Mile to First Mile™

The LEDs should
show the value
stepping down,
corresponding to
the level which is
being generated by
the DACS.

==
= = .
=5 CYPRESS MICROSYSTEMS

Thank You!
. (e o Yo o Yo



