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1. Der Controller — warum der?

2. Die Portierung — Treppauf und -ab

3. Das Evaluation-Board — ganz praktisch



Mecrisp: Who is Who

6 X ARM Cortex M3

LM4F120H5QR / TM4C123GH6PM KL25Z128VLK4
TM4C1294NCPDT KL46Z256VLL4
MSP432P401R MKG64FN1MO
STM32L053C8T6 XMC1100Q024F0064
STM32L152RE EFM32GG990F 1024
STM32F2072G EFM32HG322F64
STM32F303K8 LPC1114FN28
STM32F401RE STM32F030F4
STM32F411RET6 MK20DX256VLH7
STM32F051R8 LM4F232H5QC
STM32F100RB nRF51822
STM32F103C8T6 STM32L152RBT6
STM32F303VCT6 STM32L476VG
STM32F407VGT6 STM32F746NG
STM32F429ZIT6

Stand: mecrisp-stellaris-2.4.1



P SOC Programmable System on Chip

CY8C58638AXI

/80 H852138 STM32F207 MAX 10 Stratix 10
N

UP-8Bit LC-16-Bit pC-32Bit PSOC-32Bit FPGA SoC-4x64Bit

—

zunehmende Flexibilitat / Integration




Figure 1-1. Simplified Block Diagram
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Figure 21-1. UDB Block Diagram
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Figure 27-1. Digital Filter Block Diagram
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Figure 29-10. Switched Capacitor Routing, Interface
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Figure 29-2. Analog Interconnect
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0. High Impedance
Analog

4. Open Drain,
Drives Low

Figure 6-11. Drive Mode
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Reglstar Hame
FLASH_DATAJ0..252143)

DATA

Addrazs

[0..262143 * Dxi]

SRAM_CODEEAKD.. 16333]

Code System Memory Bank

Dx1MEDD0 # [0..16383 * D)

SRAM_CODEIIK[I.E121]

Code System Memory Bank

D1 mieD00 + [0..8191 " Dx1)

SRAM_CODE1GK]_4085]

Code System Memaory Bank

Dx1mie0D0 + [0..£4095 " Dx1]

SRAM_CODE[D..4095]

Code System Memory Bank

Do 10D + [D..4095 " D)

SRAM_DATA[L.4095)

Data System Mamory Bank

Cx20000000 # [0.4085 " Qul]

SRAM_DATAT6K[I_4085]

Data Tystem Mamory Sank

Dxc20001000 # [0._4085 * Qxi]

SRAM_DATAZZK. 8181]

Data System Mamory Bank

Cx20002000 # [0.E1591 * Qul]

SRAM_DATAELK[D.16333]

Data System Memory Sank

Dx2D0040300 + [0..16333 * Oud]

DMA_SRAMS4K[D.. 16383]

Data System Mamory Bank

Doc2000ED00 #+ 016333 ° Oxi]

DMA_SRAM3IZKD.5191]

Data System Mamory Bank

Dxc2000c000 + [0.5191 ° Oud]

DMA_SRAM 1EK[D..4095]

Data System Mamory Bank

Doc2000e000 + [0._4085 " 0x1]

DMA_SRAMJI_4055]

Data System Mamory Bank

Dx2000T000 + [0..8095 ° Oxi]

CLEDIST_CR Configuration Register CR Ix40004000
CLEDIST LD LOAD Reglstar 0x4D004004
CLEDIST_WRKD LS8 Shagaw Divider Value Register Ix40004002
CLEDIST_WRK1 M5SH Shadow Divider Value Register Dx40004003
CLEDIST_MSTRO Master clock jol_syne_d) Divider Value Register Ox4D004D04
CLKDIST_MSTRA Masher [cik_syne._d) Conliguration RegistenCRU Divider Value | Dud0004005
CLEDIST_ECFGD CLK_BUS LSE Diviger Valus Registar Dx4D004005
CLEKDIST_BCFG1 CLK_BUS M38 Divider Value Register Dx40004007
CLEKDIST_BCFGZ CLK_BUS Configuration Reglstar 0x40004008
CLEDIST_UCFG USE Configuration Reglster Dx40004009
CLEDIST_OLYO Dalay bock Configuration Reglster Ix4000400a
CLEDIST_DLY1 Delay biock Configuration Registar Ix40004000
CLKDIST_OMASK Digital Cinck Mask Regisber Dx40004010
CLEDIST_AMASK Aralog Clock Mask Register 0x40004014

CLKDIST_DCFG[I.7] CFGO

LS5 Divider Value Regisier

Ox4D0040ED + [0.7 " Dnd]

CLKDIST_DCFG0.7] CFG1

M5B Divider Value Reglster

Dx20004080 + 0.7 " Dm2] + Dl

CLKDIST DCFG.7) CFG2

Configuration Register

Cx20004080 # [0.7 * Duf] + 0w

CLKDIST_ACFG[D..3] CFGD

L33 Diviger Walue Ragisier

0x40004100 # [0..3 * Dud)

CLEDIST_ACFG[D.3] CFG1

MESB Divider Value Register

Cx40004100 # [0..3 " 0] + Dt

CLKDIST_ACFG[D.3] CFG2

Configuration Regisier

Dx20004100 # [0..3 * D] + 0w

CLEDIST_ACFG[D.3] CFG2

Aralog ciocks Confiquration Regisier

Cx20004100 # [0.3 ~ 0us] + Dud

FASTCLE_IMO_CR

Internal Maln Cscliator Conirol Register

Cx20004200
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1.3.731 B[0..3]_UDBO00_F0

UDBO00_F0

Reset: A

Register - Address
B0_UDB00_FD: 0x40006440

Bits 7 | 5 | 4 | 3
SW AccessiReset RW-UUUUUUUY
HW Access RW
Retention NONRET
Name FO
FIFO O
Bits Mame Description

70 FO[7:0]

Generic field for 8 bit working registers




Complexer Chip:

- UDB's

- Analoge Bauteile

- Digitaler Filter (DSP)

- Flexible 10 Application Programming Interface
- Interconnect API

- Pinzuweisung

- Hohe Anzahl an Registern



PSoC Componenten

UART_2

UART

Rx._ 1 [o—e—

“{reset

tx_interrupt
rx_interrupt

tx}—

tx_enf-

57600 bps

PWM_2

PWM

~{clock

reset interruptjt

tc e
pwm1
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2-bit (UDB)

oo Tx_1
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Channel B

High F'EISS/_

Mixer 1
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PSOC COmp0nenten
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PSoC Creator

UART_RxTx01 - PSoC Creator 3.3 [C:\Cypress\UART_RxTx01.cydsn\TopDesign\TopDesign.cysch]
File Edit View Project Build Debug Tools Window Help

93% vaaiiﬁvimelease

SmrtPagel’ mam.c)’ UaRT_RxTxUl.cydwr)/‘Tnstigmcysch]

_  Microsoft Sans Serif

‘Workspace "JART_RxTx01' (2 Projects) -

EHE Project MyLib'

|3 Header Files

-I£5) Source Files

£+Pa] Project 'UART_RxTx01' [CYBCSB68AXI-LPI
{ﬂ TopDesign.cysd

P UART_RXTxOL.cydwr

EHC Header Files

|ﬂ cyapicallbacks.h

io[h] device.h

EHLD Source Files

UART datasheet example project

port.

EHLD Generated_Source
EH Psacs
E}{E} Clock_1
€] clock_1.c
] clock_th

lsq|nsaa/l sqaaqseqeq/[squauodu.lo:)/laamos

This project demonstrates the UART reception mechanism.
‘Data typed on the hyperterminal is sent through the serial

. Development kit configuration

1. The CYBCKIT-050 DVK board should be cunﬁgured to the

-default switch and jumper settings.

2. Connect the R$232 cable from the computer to the DVK
3. Setup Terminl program in the ccmputer with the follmmng

.settings

Baudrate STEUO bits
Data bits -8
Parity . . None
Stop bits -~ ;1
Flow control : Hardware
4. Connect P0_1 to RX pin on the CY8CKIT-050 kit.

‘5. Connect PO_0 to TX pin on the CYBCKIT-050 kit.

6. Connect P6_0 to CTS pin on the CYBCKIT-050 kit.

7. Connect P6_6 to RTS pin on the CYSCKIT-050 kit.

=TS
0] CTs_aliases.h

EHD o_boot :
-] cm3gecld . RX fe

CTS [ _n =
-] cm3laricf tx_interrupt
-] cm3RealView.scat . . . . m_interrupt]
- |€] cm3Start.c Clock_1 [T} clock
-] cmsis_armech MO, reset
~[n] cmsis_gech . : : :
- 1] core_cm3.h

tc

pwm2

clock
reset interrupt}s

& bit (UDE)

|ﬂ core_cm3_psocS.h
--[n] core_cmFunch
|ﬂ core_cmInstr.h

ﬂ CyBootAsmGnus
ﬂ CyBootAsmlars
ﬂ CyBootAsmRvs

=18l

Cypress Component Catalog

EHgg Analog

H8g ADC

t-6g Amplifiers
64 Analog MUX
t116g Comparators
88 DAC

t-6g Manual Routing
(@] Mixer [v2.0]

-[@] vRef [v1.70]
16§ CapSense
-1 Communications

16§ File System
gy 12C
i sy 125
(] LIN [v3.40]

t-6g§ MDIO Interface

-84 SPI

-8 UART [v2.50]
BHEg UsE

-4 Digital

g Functions
g Logic

&% Reqisters
E-gg Utility

t- %% Display

-1 %4 Filters

.| Filter [v2.30]

--[®] samplefTrack and Hold [v1.40]

@ CAN Controller Macro [v3.0]

@ LIN Slave Macro [v3.40]
f- 8% SMBus/PMBus Slave

-.|¢] Software Transmit UART [v1.50]
|8} SPDIF Transmitter [v1.20]

[#] Digital Filter Block (DFB) Assembler

[ 1273y 23In0say @

--|¢] cyDmac.c [#H{gg Ports and Fins
--[n] cyDmach [ Power Supervision
€] CyFlash.c [ {6g System
-[n] cyFlash.h [ Thermal Management
-9 oytibe owat X
-] cyLibh Show output from: Al =1 4 | ﬂ
1] cypins.h Log file for this session is located at: C:\Users‘admin‘\AppData‘\Local\Temp\P50C Creator-000.log Open datasheet
(&) oyPm.c MDIO Interface (Advanced)
[h] cyPm.h MBI iteface 1
T
@ CySpe.c MDC 1 [Fe—mde ol —e{E MDK_1
lﬂ CySpch
[h] cytypes.h E:muhle i
-
1] yutils.c | ,rl R
[—J@ P6_2 bl B &:ﬁ;rmﬂn i
4| | [ |7 || output [Motce List
Ready {X=527,Y=510} 0Errors 0 Warnings 0O Notes



Port/Pin-Zuordnung der Signale

Name ’ Port Fin Lock

PG 2
5.5u

WDDI02 m 5.5
99
98
97
96
95
94
93
92
90

E |
85
84
83
82
81
#0
79
78
T
76

CT

™ FEEZCEEEEEESEE 220 8EEETEEEELEE
F R FFFfEEgg ¥ P E B O0FT T T TTEEEEE
o o = = =
1| F2E WDDIOD 5.5v
P2[E] PO | 74
P2[7] PO[Z] | 73
S0 P12[4] PO[1] RX
S0 P12[5] PO[O] TX
PE[4] P4f1] | 70
PE[5] P[]
RTS Pel&] P12[3) S0
PE[71 P12[2] S0
VSSB —e— VSsD
.
e Y
IND — ;Z VDDA 5.5y
==
VB %f : VSSA
r—J
VBAT — VCCA

VssD CY8C5868AXI-LP035 ne

XRES_N nic
100-TQFP
P50 nlc
P5[1] nic
PE[2] nic
P5[3] nic
DEBUG P01 P15[2]
DEBUG P[] P15[2] | 55
P12 P12[1] [ 54 so
DEBUG P1[3] P12[0] | B3 =0
P1[41 P27 | 52
25 | P1[5] P3[E] | 51
—_ ]
2 zT = = z E 2 o =2 = = _ — 2
cssE8S5=z3zsE85£888 ..88zsz8sz¢8g¢2+3
= & eia adddoddiédaegs3=F < b o daddad =
[3} od od o o o o o o o~ =t -t =t =t =t hod =t -t uw
o g z g
E e oy § § f E




2. Die Portierung

Wahl zwischen
Erstbegehung des 5868 er

und

Weg / Umweg mit dem geringsten
Widerstand

Ich hab beides gewahlt - zunachst



Die Wahl;

Erstbegehung: FORTH only
-1540 Register je nach Verschaltung initialisieren
- Primitives fur Hardwarezugriff entwickeln

- Bugs, Anderungen etc. eigenstandig pflegen

Um-/ Weg Rmin: FORTH & C-API
- kein FORTH only
- C-Funktionen als Primitives fur Hardwarezugriff




Tools, Rules & Moore

Cortex M3 Kern PSoC Creator

, Schaltplan Editor
GNU-Assembler und -Linker

APl's .
Cortex M3 Assembler Main.c

GNU C-Compiler
Projekt Build

Mapfile .
Mecrisp Linker

_ Debugger: Bin oder Asm Ebene
Struktur, Aufbau, Fkt. ~ Portierung

Adressen Makefile
Hex Editor HAL s
Terminal.s
Flash.s
Terminal Programm
Evaluation
Board Inbetriebnahme
Datenblatter, Foren Schaltplan

Programmierung Flash



Treppauf / Treppab
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KEY & EMIT
via revers engineering

=
[

Bz=

52, ze + [xEl 2
30 DR, s + Cx4d3 37
31 S, e + Cxsl

o= =e + x40

B
1

EE
=)
S

=)

(=)

=
S

=

=)
.




KEY & EMIT
via AP|-Adressen

44 Wortbirne Flag_wisikle, 1 FPutlhar
45 UZRT 1 Putlhar:

=11 [

47 popda 0

| 1ldr rl, =#0x00000434 2 execute

mow pco, rl

k3
=]

2 Wortbirne Flag wisible
U2RT 1 zetlhar:
@

0

ldr r0, =#0x00000400

r

(=)}

mow pco, 0

oo i n i dn i i s

pushda 0

B0
(=1

2 execute

)
=

g3 UZRT 1 ReadIxStatus:

L

i}

z5 ldr 0, =#0x00000423 i execute
Ba mow po, i
4= pushda r0

k3

Wortbirne Flag_wisikle,
73 UZRT 1 RHeadHExStatus:
- &

L

ldr 0, =§0x000003Z0
TE mow po, r0

M

pushda r0

0o
Fa

b

[=h]

52

I
I
[ %]

1 ol

[ =
R S
oo m

Fa

. L3

[
Ba B3 B2
o

oy

&

HWortbkirne Fla
erizl emit:- @

]

B
push {1lr}

bl UART 1 TutChar
pop {pch

[

Wortbirne Flag_wisikble, "aserizl-key"

"
erial key- @ { —— o ) Receiwve ocne character

@
push {1lr}

1 -kl pause

bl URRT_1_GetChar

=]

Wortbirne Flag
erial gemit:

]
5
b
m
e
%3
e
i
m
m
(4]
i
(o
1
m
F
ol

E
@

puah {1lr}
bl pause

bl URRT 1 RezdRxStatus

(=]

1 -pop {pc}



Mecrisp.bin als char Tabelle in C eingebunden

Bc5868axi bin (05.08_Z017 00:13:28)

axi‘\mecrisp-stellaris-c

[T ]

&

.
= .
3 .

.
.
1z .
13 .
.

15 .

18 .

1 .

12 .

13 .

20 .

21 .

22 .

23 .

24 .

25 .

26 .

27 .

23 .

23 .

30 .

31 .

3z .

33 .

34 .

35 .

38 .

37 .

28 .

33 .

a0

10 .

.

az .

43

Main.c — extern const unsigned char mecrisp];



KEY & EMIT
via API
ohne

Adressen und
C-Tabelle

[FEIN PRI TV TV TV TV TV TV TV TV ST N

L O O O O T Y Y £

(=)

o

i k1

[ = T | g

[T

o

=

0

o

[ =

0

o

I T S R = R T R |

o

=]

Wortkirne
serial emit:
E

Flag_wvisibkle,
I

o — ]

push {1lr}

popda r0
bl URRT 1

pop {pch

=]

_Futlhar

@

bl U2RT 1

pop {pch

=]

_EFetlhar

=]

@

Wortkirne F1L
serial gemit:
i}

ag wvisikle,
B i—-—2

1

push {1lr}
bl pause

bl U2RT 1 ReadBExStatus

=]

push {1lr}
bl pause

bl URRT 1 ReadIxStatus

l:pop {pc}t



HardwareAbstractionLayer HAL.s

E

Wortbirne Flag_wisible, "LEDon()" B i -1
_LEDon:

[

b LEDon

[

rtbkirne Flag wvisikle, "LEDc

i
i
=
-
|
|
|
-

popda rl @ pop charascter from stack to input—register z0

=]

.
_DWM 1

=]

popda rd [}
b PWM_1 WriteComparel

to input—register x0

popda r0

input—register x0

b PWM_1 WriteCompareZ




HardwareAbstractionLayer HAL.s

popda rl @ pop character from stack to input—register z0

popda r0 @ pop character from stack to input—register x0

— eigene C-Library aus FORTH nutzbar
— ermaoglicht Interaktives C
— ist Voraussetzung fur den Umstieg von C auf FORTH



KEY & EMIT via API-Adressen

Motepad++ . .
M bin als char Tabell
ecrisp.bin ails cnar |apeilie
A
'L-. AN
5, i)
\ b
I'..' \\,
".IL '\\
1 b
v b
1 1\.
% LY
1 \‘
\11 ,1‘
1} \-\
] \
| \\
\ N PSoC-Creator Motepad++
GMNU ARM Astse rmibler \ AN > Hardware Design = Software Design
= assemblieren i *
\ *, erstellen erstellen
II'I.IL \\\
1.1 A
\ "
L] ‘\
1‘| \'\

Application
* tet

PSoC-Creator
HEX-Editor = 2 ¥ Build
= C exportieren = Programm

FORTH.c




Motepad++

KEY & EMIT via API-Adressen
gl Mecrisp.bin als char Tabelle

[ \.
II"-l‘ \‘\
A
- Wer — ia A
v %
W “ KEY & EMIT via API
! ™
' 1Y
1 W
.\ — A&L durch PsoC Creator
' .
\ *,
A
\ %
%
\ %
. | % PSoC-Creator Motepad++
GNE Al %fembler \ \\,‘ = Hardware Design = Software Design
ass eren k \ erstellen erstellen

Application
* txt

PSoC-Creator
= 2% Build
= Programm




KEY & EMIT via API

Motepad++
= edit (code)

* P3o0C-Creator Motepad++
Y = Hardware Design = Software Design
\ erstellen erstellen

Application
* it

%| |

PSoC-Creator
= Build
= Programm




Motepad++
= edit (code)

Schaltplan erstellen

PSoC-Creator

> = Build
= Programm

Motepad++
= Software Design
erstellen

Application

*tut




Componenten APl's in
HAL.s eintragen

PSoC-Creator Motepad++
= Hardware Design = Software Design
erstellen erstellen

Application
* tt

PSoC-Creator
= Build
= Programm




Hardware / Software
generieren und laden

FSoC-Creator Motepad++
v = Hardware Design = Software Design
T erstellen erstellen

Motepad++
= gdit (code)

Application
* it




FORTH

PSoC-Creator
N[‘Fpﬂdﬁ v = Hardware Design
= edit (code) - -
PSoC-Creator

Mecrisp = Build
*5 = Programm




3. Das Evaluation-Board
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