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2 CYPRESS

Connectmg From Last Mile To First Mile.

Section 1: Understanding User Modules
+ Data Sheet
+ Registers
¢+ User module configuration code

Part 2: Dynamic Re-configuration
¢+ Creating Project
+ Device Editor
+ Application Editor
+ Debugger

Part 3: Dynamic Re-configuration Hands on
+ Half-duplex UART



2 CYPRESS

Connecting From Last Mile To First Mile.

PSoC blocks
M8C B
FLASH .
Program (N 8Bt \T [ e /—I\
\—/ Microcontroller &y PSoC Blocks \l—‘/
Memory Core i
F Programmable
‘A Interconnect
Voltage Precision Oscillat igi
Referonce recmlo;]ndsm ator J\ P Dlgétlal k
» gnd -/ PSoC Blocks
X2 32 KH; Crystal 4
Oscillator Temperature j C 4[
Sensor .
Internal 32 KHz Decimator
Oscillator Low Voltage /l_'\

General Purpose
- 1/0
= |

Interrupt Internal I/0 Bus

Controller h

SRAM Addr/Data Pin by Pin Configurable
1/0 Transceivers

Sleep Addr/Data

Timer

= Detection
MAC
Watch Dog Multiply / Accumulate
Timer \ Power-on-Reset
Control
L

11

1

Total I/O Pin Count
Varies by Device




= User Module data sheet

Connecting From Last Mile To First Mile." Se Cti ons

¢+ Resources
¢+ Overview —
+ Diagram S o~
=7 CYPRESS MICROSYSTEMS —>
+ Features 8-Bit Pulse Width Modulator PWMS

'i

. - Revision B
% Descrl ptlon Resources: Required Optional
PSocT™ Blocks 1 Digital, 0 Analog
¢ S pecs hlernaory 66 bytes FLASH, O bytes SRAM SRAM in Default Interrupt Routine
Pins 1 per External FO

¢ Paramete rs FWWE is an 8-bit pulse width modulator with programmable period and pulse width. The clock and enable can be
selected from several sources. The output can be routed to a pin or to ane of the global output buses for internal

¢ P Iacement use by other User Modules. An interrupt can be programmed to tigger on the rising edge of the output or when the

counter reaches the terminal count condition. Application Programming Interface (API) firmware provides a high-

lewel interface for both assembly language and C programs.

¢+ Timing
+ API
¢ Samplecode Period Pulse Width

Register Register

+ Registers L I_
+ Examples 2 " Countr .

ek Eﬁ Count I 21 Inteript

Resources Dverviewl Diagraml Featuresl Descriplionl Specsl Parametersl Placementl Tirningl AP | SampleEodel Hegistersl Examplesl Releaseh otes
* ReleaseNotes

4 e Yo (o
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B Cypress User Module View Options

Conrlectmg From Last Mile To First Mile.” 3 . 1 0 u pd ate

U M Data IGMM].INU:3 | [ 1 h<\ g | I IGhbdm4:? [ 1 :<:

I
Clobal OTT0:3 o Crlobal OTT 4:7
[T TT [T 11 [T 1] ] ﬁx ....... o T
- - 4 [
S h e et ’ B | iser Module Block Diagram | ~DCADS il } DAY
“ADELSIGE 1 "."
'0". - K
o o Review Flacement Section prior to module placement
¢+ Right-click
Place

o
1 I\ IIIII
n U M ACLED ACLE L Unplace
o - - : U
Inp - tecmaks Black Diagrarnm

Properties

-,

.,

Delete

Fywstem Bus

omparator— ==

D ata Clock

UM Block —ee—

W User Module Datasheet

Diagram —

. . ) "3?_:
¢ RIght-Cth i =72 (CYPRESS MICROSYSTEMS
on UM 8-Bit Delta-Sigma ADC

ANl | ] ’

o L|—CE Hame IDELSIGBI Hesourcesl Dvewiewl Diagraml Featuresl Descriptinnl Specsl F'ararnetersl 4|

s e Yo (o
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2 CYPRESS

Connectmg From Last Mile To First Mile.

Section 1: Understanding User Modules
+ Data sheet
¢+ Registers
¢+ User module configuration code

Part 2: Dynamic reconfiguration
¢+ Creating Project
+ Device Editor
+ Application Editor
+ Debugger

Part 3: Dynamic reconfiguration Hands on
+ Half-duplex UART



=2 priss I/O and register space
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Bank O Bank 1

00h 00h
GPIO GPIO
Data Config

Registers Registers
Digital Digital
PSoC PSoC
block block
Data Config

Registers Registers

"User" Space "Config" Space
DEADODRO | ZUh CBAQOFM 2k
DBEADODR 21h LA A1h
DEADODREZ | 22h DRAODOLU 220
DBEADOCRD | 23h Fezerved 23h




= S Registers

Connecting From Last Mile To First Mile.

: Personalization tables
export LoadConfigTEL Modulei Bankl
export LoadConfigTEL Module3 BankO

PSOC CO nfi gTB L .asm I:DadCan igTBL Module3 Bankl:

lobal Register walues

n n b 61lh, 00Oh ; hnalogClockIelect register
¢ Loads Conflgurat|0n b &0k, 00Oh ; AnalogColumnclock3elect register
. . dhl 62h, 00h ; LlnaloglOControl register
Values IntO reg|SterS b 63k, 00h ; AnalogModulatorControl register
b elh, 11h ; DzcillatorControl 1 register
¢ boot_asm Ioads dla 00h, 00k H PD]‘:t_D_D]‘:iVEHDdE_E register
b 01k, 00Oh ; Port 0O DriveMode 1 register
table values on db O4h, 0Oh ; Port_1 DriveMode O register
dh O05h, 00k ; Port 1 DriveMode 1 register
Startup db 08k, O0Oh ; Port 2 DriveMode 0 register
b 0%k, 00h ; Port & Drivelode 1 register
¢ Bank 1 Values are dh Oczh, 00k : Port 3 Drivelode 0O register
dh Odh, 00k ; Port 3 Drivelode 1 register
Ioaded fouowed by i 10k, 0O0h ; Port_4 DrivelMode 0 register
b 11k, 00Oh ; Port 4 Drivelode 1 register
t)zir]'( () di 14h, 00h : Port 5 DriveMode 0O register
b 15k, 00Oh ; Port 5 Drivelode 1 register
¢ Each define byte b e3ih, S4h ; VoltageMonitorControl register
H Inztance name PWME 1, User Module PUHE
(db) contains a : Instance nawe PYMS 1, Block Name PWMS (DELOO)
db Z0h, Z1h JPUNS 1 FUNC REG
register address and b 21k, 16h :PUMS_1 INPUT REG
. . (1] Zzh, 04h JPUME 1 OUTPUT REG
configuration value e
LogdConfigTEL Module3 BankO:
; Zlobal Register wvalues
b 60k, 00h ; AnalogColumnlInput3elect register
b 63k, 05h ; AnalogFeferenceControl register
dhl 65h, 00h ; LnalogivncControl register
b eth, 00h ; DecimatorControl register
b 02k, 00Oh ; Port 0 Bypass register
(el

Ogeh, 00k ; Port 1 Bypass register
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= Objectives:

Connecting From Last Mile To First Mile.

Section 1: Understanding User Modules
+ Data sheet
+ Registers
¢+ User module configuration code

Part 2: Dynamic reconfiguration
¢+ Creating Project
+ Device Editor
+ Application Editor
+ Debugger

Part 3: Dynamic reconfiguration Hands on
+ Half-duplex UART



84 CYPRESS Interrupt controller
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Connecting From Last Mile To First Mile.

Interrupt Sources and Priorities
+ Power On Reset (POR) and Watch Dog (WDT)
¢+ Power (brown-out) monitor,

+ Digital PSoC blocks (8 interrupts total, one per
block)

+ Analog Comparator Bus (4 interrupts total, one per
analog column)
¢+ General Purpose I/O (1 interrupt total, shared by all
pins)
¢+ Sleep Timer
Independent mask and enable for each source

: e Yo X



2= oress DOOt.asm interrupt vector table

Connectmg From Last Mile To First Mile.

Each entry is a 4 byte LIMP instruction + RETI

+ Because the vectors are in Flash, creative solutions are
needed for dynamic reconfiguration of PSoC Blocks
when different ISRs are required

+ Changes must be made in boot.tpl

; Interrupt vector tabhle entries are 4 bytes long and contain the code
; that services the interrupt [(or causes it to he serviced) .

AREL TOF (ROM, LES)

org 0 ; Beset Interrupt Vector
Jmp  Start ; First instruction executed following & Reset

org O4h ; Supply Monitor Interrupt Vector
/4 call wvoid handler
reti

org 0OSh ; P3oC EBlock DEAOO Interrupt Vector
1itp FWNS_ 1INT
reti

11




=4 CYPRESS User Module generated

Connecting From Last Mile To First Mile.

User Modules
¢+ User Module interface code PWM8_ 1.asm

¢ Interrupt routine PWMS8 1INT.asm
+ Assembly include file PWMS8_ 1.inc
¢+ C header file PWM8 1.h

Global settings
¢+ PSoCConfigTBL.asm )
+ Module3_GlobalParams.inc “?.%”L‘;f"::m

----- [=4 main.asm
=3 Library Source

----- [=H PSocConfig.asm
..... E PWME_1.asm

----- [=H PMS_LINT. asm
----- [=8 PSoCConfigTEL.asm
=49 Library Headers

----- [ie] mSc.inc

----- i PMS_1.inc

----- [4 PwMms_1.h

----- [4 Module3sPLh

----- @ Mu:u:luleS GI:::I::aIF‘arams inc
" UNAL \  ALLED MICRrKI
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13

Eight 8-bit Digital PSoC

Blocks Available

Four Digital Basic
Blocks

Four Digital Comm
Blocks

Digital User Modules

<

DATA

CLKS

DR1

DB

=

DRO ‘ DBJ

DB DRO —N pg DR2
—N

DR1 — )bl Do

N
) DI DO_I/

IN CLK ouTt

INPUT
REG

1

CR1

PROC PROC 7N
— TXD — TXD
— RXD — RXD
CLK CLK
7\ COMM COMM
ONLY ONLY
CONFIG

TIME, CTR, CRCPRS, UART, ETC




Timer User Module:

Measures the time
between events

Data Register 0 (DRO) is

a down counter

Internal 8-Bit Data Bus

HW or SW Capture event
latches the current
value of DRO in DR2

Interrupt on Terminal
Count (DR0==0) or on
Compare of DR0::DR2

14

R/W Data Registers R/W R/W

Period
DR1

CaptureVal
DR2

LSB

LSB

Configurable
IntReq

on Capture

Output

Timer Clock

from Clock Select Logic Output may be
Configured to Drive a Pin

or PSoC block Input
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15

Requires Comm
type PSoC Block

2 PSoC Block for
full duplex, 1 for
half duplex by
dynamic
reconfiguration
Configurable
START, STOP bits,
PARITY

Over samples input
data by 8x

UART User Module

< Internal 8-Bit Data Bus >

w TX Data Registers
Transmitter , Configurable
TX Buffer ———— if . i IntReq
TX:DR1 Shift Reg|Ster on TX Buffer Empty
: TX:DRO
TX Output may
Transmitter Clock be Configured to
from Clock Select Logic Drive a Pin or
(must be 8x desired TX rate) PSoC block Input
Internal 8-Bit Data Bus >
RX Data Registers R ‘ ‘
Configurable
. . IntReq
Serial Receive on RX Buffar Ful

from External

Pin or internal
PSoC block

—

‘ Receiver Clock
from Clock Select Logic
(must be 8x desired RX rate)

GO CIED
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Analog User Modules

Port Inputs ——— CC —
- = Bloc Outputs ——| PWR — cp
ontinuous i1ime osus —] ox
AGND — |——F CEN
VREF I
- - ' CBUS
Switched Capacitor 1 eA e 2 T
N[2:0] _J\ F2 G os
Bloc Inputs — OuT
u | —
AGND GOUT
witched Capacitor Type o
S P(IN)
g 0ox% AGND
2] : VREF»
—_ 0
3 REF+
= &=
G B3 T[2:0]
R F[1:0]
CT Bloc ﬁsc Bloc
AGND Vs
cc 4,*AZ
0-31¢C
CARR H cc CF
0-31¢C 16-32C
“AZ +IAZ)*F.IN1
“ cc M I T i
AIN CA CF e " nl *F.INO
o OC piaz [ 1692C G ageeing CIN s oF.
CA Inputs || —| | CA N
T ] AN 03C
REF Inputs * ] ¢
¢,*F.INO CA Inputs —] ||
b, o,*1AZ 1 nputs ~ .
ASIGN 1T I T 0s*$,B
REF Inputs — . l __—— OBUS
A.REF cB %, $,1AZ
0-31¢C ASIGN +
$+1BSW T g HIBSW A.REF cB cs
CB Inputs
[ | + 05*9,B 6 0-31C ~— CBUS
L.~ oBUS 2
¢,*B.SW ¢,*B.SW CB Inputs — PWR
B.IN ! 1 _
cs BN [
~— CBUS
PWR

16
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= Local analog interconnect

Connecting From Last Mile To First Mile.

SCA to SCB
connections support
multiple PSoC block
User Modules

+ Biquad filter

¢+ Multiple precision
DAC

17

Analog
CT

Analog
SCA

Analog
SCB

Analog
CT

Analog
SCB

Analog
SCA

Analog Analog
CT CT
Analog Analog
SCA SCB
Analog Analog
SCB SCA

e

oo Yo o (o




b pRESS Analog User Module

Connecting From Last Mile To First Mile."

A=Y ADC "
One SC PSoC block N ]

One Digital PSoC e L HEN |
block jf ; 3 |

Hardware Decimator
¢+ Reduce S/W load D — .6 L

CLOCKS

—|CLK CLK 16 bit DATA
DECIMATOR
LATCH

TIMER 256

t » INTERRUPT




= Filter User Modules

Connecting From Last Mile To First Mile.

Integrators are used to form Biquad filters

Compare the Op-amp efficiency of the switched cap
Biquad to its continuous time equivalent

Vi - D&&v |
} $ . Aj

N
N |
- M 2y v, b ¢
Continuous Time | T L2
1o sy -
- I - ),
SC type A SC type B

19 PERSONAL () Access () ENTERPRISE ()  METRO Ie
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2 CYPRESS

Connectmg From Last Mile To First Mile.

Section 1: Understanding User Modules
+ Data sheet
+ Registers
¢+ User module configuration code

Part 2: Dynamic reconfiguration
¢+ Creating Project
+ Device Editor
+ Application Editor
+ Debugger

Part 3: Dynamic reconfiguration Hands on
+ Half-duplex UART

. e Yo (o



84 Y PRESS Projects W|thout Dynamic

Connecting From Last Mile To First Mile.

Only change is the addition
of the base configuration

tab

Debug  Program  Tools indow  Help

ool 250 |HEOEONE £ i
#o s (292 ||E B s E | EEame D2

Selected User Modules (8 Examplg_DAEE_EBpinl
* Project is created L=
identically as in v2.xx
+ No additional resources g o hNGS —
GlnbalDUTIZIE o
areused # .. T 11 T 11
c_1 m P DEAD2 P CELDS
CHTEL&_LIE CNTRIE _MIEE
hug 1 Out[lmr

m e Y o
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=T Dynamic Reconfiguratipn

Connecting From Last Mile To First Mile.

Ability to reuse resources

+ Example - The equivalent of placing 23 UMs or more in
the 20 available PSoC Blocks

+ Allows a lower cost part to have the peripheral resources
of a much larger part.

¢+ Provides new product features for free

¢+ Allows last minute changes

Example:

¢+ A coke machine uses most PSoC blocks to receive
payment and disperse beverages all day. By dynamically
reconfiguring at 2am into a modem it can call
headquarters to order a restock. This reconfiguration
allows a new level of functionality for the same cost as
the basic functionality.

. e Yo X
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84 CYPRESS Creating projects with

Connecting From Last Mile To First Mile.

1. start project like a fixed configuration project but only
selected and configured the resources required at all times.

2. Partition the remaining resources required into individual
configurations based on when they are needed.

3. Create the new configurations and configure the resources
4. Generate application

5. Create project code utilizing configuration APIs for loading
and unloading each configuration as needed

. e Yo (o
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2 CYPRESS

Connectmg From Last Mile To First Mile.

Section 1: Understanding User Modules
+ Data sheet
+ Registers
¢+ User module configuration code

Part 2: Dynamic reconfiguration
¢+ Creating Project
¢+ Device Editor
+ Application Editor
+ Debugger

Part 3: Dynamic reconfiguration Hands on
+ Half-duplex UART

: e Yo (o
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Connecting From Last Mile To First Mile.

Base configuration is created with

:
proj eCt | Config Buld Debug Program  Tools  Win
Selection % | % E [
- - v Placement
Loadable conflgqrathns e 22 2
Create a neV\_/ C.Onflgura.tlon . Loadable Configuration  » M
Delete an existing configuration ot Ao Placoment Delete
Rename an existing configuration Place User Madule Rename
Import a configuration from file Unplace User Module Import
Clear all Placements Expart

Export an existing configuration to file for Restore Default Pinout
use in other projects (base configuration
can also be exported from any project)

Global Resources »

|
Generake Application T

Application Editar m

Loadable configurations are
created just like the base

. OO0



Managing Configurations

Connecting From Last Mile To First Mile.

Configuration toolbar
¢+ Select Configuratio
¢+ Delete Configuration

+ Add Cor{guration

'ﬂ]: ?;E' I Second P j

Configuration renaming
+ Right click to rename

26
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Base Configuration

UM placement

Selected User Modules (%2 Example_Dynamic_PWM I 22 Second PwiM |
Iy Irrn Irrry Iy
PWMIG 1 PWMIE 2 PWMIE_Z  PWMIG 4
'\\_ FY
Global T 0:2 < - | IG-lnbal]N-i:? - - —
[T [T [T [ 1
Flobal OTJT 0.3 i Gilobal OTTT 4.7
T T T T T T T T
24BN E 400 DEADL 24BN F a0z TE A0 24BN 04 DCADS T DCADT
EWHMLE_1 PWMLE_1 PWM1E 2 PWM1E_2 PWM1E 3 EWH1E_3 PWH1E_4 EWILE 4
PWM16_LSE PWML6_MSE PWM16_LSE PWM16_MSE PFWM16_LSE PWM16_MSE PWM16_LSE P16 _ME]
iz, ofEed e 1 g cuto s MEong oot 0 224 Bz g g Ot 0

Loadable configuration — UMs must have unique name

Selected Uszer Modules

=2 Example_Dvnamic_Pwh =2 Secund_F'WHI

gy
—
PUMILE 5
I | IG]DhalINUE - - 2 I Iﬁ'hhalm-i:? - 2:
Global OTTT0:3 o Crlobal OTIT 4:7 iy
TT T TTT] TT 1T T TT1 T 11
P DBADD 247 M A0] DEAOZ P DEAD3 P Dcand P Dcans P DCaos p ocao?
FWHLE_S FWHL6_5
PWH16_LSE - PWH1é_MSE

|;EI

27

PERSONAL () Access () ENTERPRISE i@le



e —
e ———
e ———
———
[—— il

—

2 CYPRESS

Connectmg From Last Mile To First Mile.

Section 1: Understanding User Modules
+ Data sheet
+ Registers
¢+ User module configuration code

Part 2: Dynamic reconfiguration
¢+ Creating Project
+ Device Editor
+ Application Editor
+ Debugger

Part 3: Dynamic reconfiguration Hands on
+ Half-duplex UART

. e Yo (o



84 CYPRESS Dynamic reconfiguration

Connecting From Last Mile To First Mile.

@v example_dynamic_pwm files
D Source Files
-] Headers

psocconfigtbl.asm e

E pemla_S.asm

+ Contains all register settings [ pumis s aom
to create each configuration | = peoccanfiot atm

----- [=4 psocdynamic. asm

----- E psocdynamicink, asm

----- [=H pemi6_1.asm

----- [=4 prmni16_tint.asm

----- [=4 prumls_2.asm

I e [=4 prmi16_zint.asm
----- [=4 pruml16_3.asm

psocconflg.asm ----- [=] pwmié_zint.asm

----- [=4 prum16_4.asm

----- [=4 prrn16_dint. asm

=44 Library Headers

O S5 Second_Piwm

psocdynamic.asm [ pomtc S

- fid pwm16_S.inc

----- i example_dynarnic_pwm_globalpar ams.inc

----- m example_dynamic_pwmapi.h

S | I [ psocdynamic.h

psocdynamicintasm | i prchrencn
----- [8 pwmis_1.h

----- [inf] prmi16_t.inc

----- [8 pwmis_2.h

----- i prmi16_2.inc

..... (4 prwmis_3.h
1 - Jidl pwmlé 3.inc

29



psocconfig.asm

= £ CYPRESS

Connecting From Last Mile To First Mile.

psocconfig.asm
+ Automatically loads base configuration
¢+ Provides routines to load and unload ali

30

configurations
export LoadConfiglnit
export LoadConfiglnit
export LoadConfig Exsmple Dynstnic PWHM
export LoadConfig Example Dynamic PUHM
export UnloadConfig Exsmple Dynstic PUN
export UnloadConfig Exatnple Dynsmmic PUHM
export ReloadConfig Exsmwple Dynstnic PUN
export PReloadConfig Exsmple Dynstnic PUWM
export LoadConfig Second PUH
export LoadConfig Secund PITH
export TnloadConfig Second PUH
export UnloadConfig Second PUH
export UnloadConfig Total
export UnloadConfig Total
export ACTIVE CONFIG STATUS

PERSONAL ()  Access i@i@le



550 psocdynamic.asm

=2 CYPRESS

Connectmg From Last Mile To First Mile.

Routines to check which configurations are
loaded

L

include "P2oCDvynamic. inc™
export IsExample Dynamic PUMLoaded
export IsExample Dynamic PWMLoaded
export Isiecond PUMLoaded
export Is3econd PWMLoaded
IsExample Dynsmmic PUMLoaded:
_IsExample Dynamic PWMLoaded:
tat [ACTIVE CONFIG STATUS+Example Dynsamic PWM ADDE OFF], Example

ret

IsSechd_PHHLDadEd:

_IsSechd_PHHLDadEd:
tst [ACTIVE CONFIG STATUZ+Second PWM ADDE OFF], Second PWM EBIT

ret

4 GO CIED



4 CYPRESS psocdynamicint.asm

Conner.tmg From Last Mile To First Mile.

Routes interrupt vectors to current interrupt
routine

include "PZoCDhyrnsmnic. inc™
export Dispatch INTERRUPT 3

Dizpatch INTERRUPT 3:
push a
mow &, 0
tet [ACTIVE CONFIG STATUZ+Example Dynamic PUHM ADDR OFF], Example Dy
jnz Dispatch INTERRUFT 3 END
mov &, d
tet [ACTIVE CONFIG 3TATU3+Second PWM ADDER OFF], Second PUM EIT
jnz Dispatch INTERRUPT 3 END

reti
Dizpatch INTERRUPT 3 END:

jacco Dispatch INTERRUFT 3 TEL
Dispatch INTERRUPT 3 TEL:

pop a

limp FUMle 1INT

pop a

limp FiUMie SINT
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Connecting From Last Mile To First Mile.

External Headers
+ Flashblock R/W routines

+ System Supervisor Commands (SSC) E"__gﬂgn‘fr'fe—;'i;';ﬂ"‘“J’”“‘ files
¢ math.h ----- [ Headers
+ stlib.h - ridioid
¢ String.h =153 External Headers
----- [4 _const.h
----- [ flashblock.h
. S B [ind] Flashblock.in
projectname_globalparams.inc | [ imits.h
+ All write-only registers are passed jjjj% zgifm
+ Simplifies the use of “shadow | - [ masse.inc
. L e math.h
registers” | - % math.f
----- [ string.h

----- [ Flashsecurity. bxt

flashsecurity.txt

+ Provides block by block security
settings for program and data in Flash

. e Yo X
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Section 1: Understanding User Modules
+ Data sheet
+ Registers
¢+ User module configuration code

Part 2: Dynamic reconfiguration
¢+ Creating Project
+ Device Editor
+ Application Editor
+ Debugger

Part 3: Dynamic reconfiguration Hands on
+ Half-duplex UART

. e Yo (o



Debugger

Configs window

==

Current: (000

+ List all project .
. : Id Config Status 1=
co nflg u I'atIOI‘IS aog | Example_Dynarmic_ P

¢+ Reports currently active 001 | Second P active

f. t. o0z
configuration o

004
005
0oG
ooF
00
0039
C0A,
0oE
0oc
oac

p ?EIE | _FILI

RAM | Bank0 | Bank 1 | Flash  configs |

55 GO CIED
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Connectmg From Last Mile To First Mile.

Section 1: Understanding User Modules
+ Data sheet
+ Registers
¢+ User module configuration code

Part 2: Dynamic reconfiguration
¢+ Creating Project
+ Device Editor
+ Application Editor
+ Debugger

Part 3: Dynamic reconfiguration Hands on
+ Half-duplex UART

ss e Yo (o



= Half Duplex UART

Connecting From Last Mile To First Mile.

Full duplex UART requires 2 digital PSoC blocks
Half duplex UART requires only 1 digital PSoC block

Utilize generated User Module code to create a
dynamically reconfigureable half duplex UART

37



84 CYPRESS Create Project

——— 1

Connecting From Last Mile To First Mile.

Start a new project titled module3
Select the 28 PDIP default device and assembly

Create loadable configurations
¢ receiver
¢+ transmitter

Select User Module

Config Buld Debug Program  Tools  Window  Help

BRI T N E

¢ Counter8 A o o |
o A R R AR ) R R | P
Place User MOdUIQ Selected User Modules (&g muduleEl B [eCEiVED | B hranzmitter |

+ Counter8 — DBAO03

——

Clobal I 0:3 2

11 [ 1 11 [ 1 [ 1

Crlobal OTIT O3S u-"')

[T 11 [T TT [T 11 [T TT
P CELOD P CEADL P DEAOZ 24vM0 403 2

g 7y o ot /B2E

38 PERSONAL ACCESS ENTERPRISE METRO CORE



b4 CYPRESS Configure Bas

Connecting From Last Mile To First Mile. » -

JI1 IN

Configure Global Resources

Configure User Module parameters
¢+ 9615 Baud =24 MHz / 12 (24v1) | 26 (Counters) [

8 (Rxs)
IEDunterE_'I j

Global Resources User M odule Parameters
CPU_Clock, 3 MHz Clack 2441
32K_Select Internal Enahle High
PLL_Miode Dizable Period 75
Sleep_Timer A2 Hz Comparetalue &
2441 = 24MHz/M 12 CompareT ype Compare Legz Than Or Equal
240 2= 291N 1 IrtermuptT ppe Terminal Count
Analog Power S5C OndRef Low Cutput Marne
Ref Mu Moo/ 2+/-BandGap
Op-dmp Bias Low
& Buff_Power Liow
Switchid odePump OFF
Yol onA ange h.0 j
YolttdonT kreshold a0z

39 PERSONAL ACCess () ENTERPRISE i@le



87 Y PRESS Configure Receiver

Connecting From Last Mile To First Mile." C on fi U rati on

Select User Module
+ RX8 R [

Ilzer Maodule Parameters

Place User Module e LEC

Input " Glabal_IN_&

¢ RX8 —_ DCA04 Parity Mone

Config Build Debug Program Tools Window Help

tEREeeE=2E0 | B ONE||F e @ || 5|2
el R N e B

Selected Uzer Modules [®2 module? =2 receiverl =2 transmitter |

Global I 0:3
I

Crlobal I 4:7
I

Flobal OTIT O3 Flobal OUT 4.7

40 PERSONAL () Access () enterprisE ()  mETRO Ie



P e Configure Transmitter

Connecting From Last Mile To First Mile.

Configuration

Select User Module
¢+ TX8 T8 1 ~]

Jzer Module Parameters

Place User Module Clock ' DBAD3

+ TX8 - DCAO04 Output " Global_OUT_4

Farity Mone

Build Debug Program Tools  Window  Help

REloeaeEn | IBE ONE| £ r@|-a w2
80 0s A 2D || & B % 8 5 % bt = a8t 6o

Selected User Modules (83 module3 | 22 receiver 32 transmitter |

Grlobal I 03 Global IH 4.7 h<\
I | [ 1 I [ 1 |
(rlobal OTITO:3 [rlobal OTIT 4.7 S
11 [T | 1T [T 1T
P DEAOL DEAO2 P DELD3 P DCans P oCans p DCao?
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8 CyPRESS Configure pinout

Connecting From Last Mile To First Mile.

RX = pin 0[6] = Global _IN_6
TX = pin 0[4] = Global _OUT 4(Strong)

I anne | Part | Select | Dirivee | [terrupt I; 2d — 1popy wvee [
FPort_0_0 PO[O]  StdCPU Pull Do Dizablelnt #d 1 2 pogs) 7P [P
Pot_0_1 PO[1]  StdCPU Pull Down  Disablelnt 24 3r0p) a6v0p) [P
Pot_0 2 FO[Z] StdCPU Pull Dowr Disablelnt i‘é :zzg iEEE i
Fort_0 3 PO[3F] StdCPU Full Down Dizablelnt 22— 5paps BrE R
T PO[4] Global_OUT_4 Strang Dizablelnt 2d M1 7pap aapap) [RL
Pot_05 PO StdCPU Pull Dowr Disablelnt ] ey amp TP
R FO[E] GlobalIN_6 HighZ  Disablelnt ﬂgj;fm . ;’ﬂ
Part_0 7 PO[Y] StdCFU Pull Down  Disablelnt std ] 11p1p9] 1p1p] [P
Port_ 1.0 P1[0]  StdCPU Full Dowr  Disablelnt 27 12p1R) 17 TR
Pot_1.1 PI[1] StdCPU Pul Down  Disableint e R
Pot 12 PI[2] StdcFU Pull Down  Disablelnt o bl =
Port_ 1.3 PI1[3] StdCPU Pull Dowen Digablelnt ctd CPU
Port_1_4 P1[4] StdCPU Pull Down  Dizablelnt g:‘;: 'c“m
Port_1_5  P1[R] StdCPU Pull Dowen Digablelnt =Pnalog In

Pot 16 PI[E]  StdCFU Pull Down__ Disablelrt ™ Fosboa ot

Generate Application
Enter Application Editor

- e Yo (o



?%YPRESS

Connecting From Last Mile To First Mile.

Cut and Paste code into
Application

¢+ Delete all main.asm code

¢ The file CodeExcerpts3.txt
contains assembly code to
complete the project

+ Select and insert all code into
main.asm

Build project

43

Complete UART

; h3senbly main line

include "mSc. inc'
include "rx8 1.inc”
include "tx8 1.inc”

export _main

area hss (RAMN) sdeclare variables
Ridata: hlk 1

area text (ROM, REL)

:KTTﬁﬁrﬂtrﬁﬁrﬂtrﬁﬁrﬂﬁrﬁﬁrﬁﬁrﬂﬁrﬁﬁrﬂﬁrﬁﬁrﬂﬁrﬁﬁrﬂtrﬁﬁrﬂtrﬁﬁrﬂtrﬁ
main:

call Counterd 1 Start ;start haud rate generator

A R A A R R AR T R AR AT A AT R AR A A AR TR AR AEAN

receiver:
;load and conficgure TART conficuration for receiver
call LosdConfig receiver

call RIS 1 Start

;wain program loop waits for data receipt before switching
jto transSmitter

receiverloop:
tst reg[RES_1 CONTROL_REG],REZS_RX COMPLETE ;wait for a byte to be received

jz receiverloop

call bRIS 1 ReadRxData sread and store data

mov  [REdata] , 4

;k#*kt*k**k*k#*#t*kt*k**k*#t*k#*#t*kt*k*#k*##*k#*kt*k**k*k#*k#
transmitter:

sdynamically reconfigure ULRT into transmitter

call LoadConfig transmitter

call TZS_1_Start

sinerement and transwmit receiwved byte back to host

inc [REdata) ;increment received data byte by one
mov L, [REdata]

call TE5_1_SendData

swait for transwmission to be cowplete before switching to receiver

transmitterloop:
tst reg[TZS_1 CONTROL_REG],TZS_TZ COMPLETE ;wait for hyte to complete transi

jz transmitterloop

;safter transmission is complete dynamically reconficgqure TART
seonfiguration back into receiver
Jjmp receiwver




= . Run Project

——— 1

Connecting From Last Mile To First Mile.

Connect half duplex UART to a serial port through a
RS232 line driver.

Connect at 9600 baud, 8 data, no parity and 1 start
bit with a terminal program

Single bytes of data transmitted to the PSoC
microcontroller will be incremented by one and
echoed back to the terminal program

If ‘A’ is sent ‘B’ will be echoed back
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