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1\] What is SDCC?

O ®* SDCC is a retargettable, optimizing Standard C (ANSI C89, ISO C99,
ISO C11) compiler suite

® It targets the Intel MCS51 based microprocessors (8031, 8032, 8051,

l 8052, etc.), Maxim (formerly Dallas) DS80C390 variants, Freescale
(formerly Motorola) HCO8 based (hc08, s08), Zilog Z80 based MCUs

(z80, z180, gbz80, Rabbit 2000/3000, Rabbit 3000A, TLCS-20),
T /Z) Padauk (pdk14, pdk15) and STMicroelectronics STMS.

® Information and downloads:
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Download and Install

SDCC is available for several platforms including Windows, MacOS, and
Linux.

You can download the version for your platform from SourceForge:

In the case of Windows, this download will be an installation .exe file.

In the case of Linux, this download will be a tarball containing the binaries
and an installation script that needs to be extracted and run.

For Linux the binaries may be available within your platform’s application
repositories (e.g. apt install sdcc).
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Download Supporting Packages

Depending upon your operating system you may need some additional
software packages to work effectively with SDCC.

For Linux, you are going to want the build-essential package of tools by
whichever name you flavor of linux calls them
(e.g. apt install build-essential).

For Windows, the support tools you will use will depend upon how you work
with code on your system. | tend to work in a Linux like environment when
coding on my Windows system, and here are the packages | use:

Git for Windows:
MinGW = MinimGIiST GNU Compi|er: export :/c/Program’. Files/SDCC/bin

Make sure you set your PATH environment variable within the Git for — =wo : /¢/MinGH/bin
Windows environment so it can find SDCC and make tools

mingw32-make .exe
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Download IC Chip SDK & Toolchain

Depending upon which chip you are working with you will need to download its software
development kit (SDK) and its toolchain for firmware deployment.

Since different chips have different hardware specification that are called out in SDK libraries and
have differing methods of firmware upload it is important to research the correct products for the
chip you are working with.

For this presentation we will be using the CH552G chip in our examples. This IC chip uses an
MCS51 series EBO51 core processor which is compatible with SDCC.

The CH55x SDK for this IC is available from Blinkinlabs who ported the Keil SDK to SDCC:
https://github.com/Blinkinlabs/ch554 sdcc/

Loading the firmware onto the chip can be done using the official WCH program WCHISPTool
(Windows) http://www.wch.cn/cn/ (service -->downloads) or via multiple open-source tools

such as:

* LibreCH551 https://github.com/rgwan/librech551

Oe ch552t00l https://github.com/MarsTechHAN/ch552tool




\\5 Code File Organization

y While code file organization is a matter of the programmer's ’ "-'H:d
O taste, | tend to keep the IC specific SDK libraries in their own B mainc
E Makefile
directory and include them from Make files. v I CHS52G biink
Bl mainc
You can see from the file list on the right that the include B) Makefit
+ [l include
directory holds my SDK files including the chip specific B bootioaderh
o A 5 E] chS554_datatypes.h
l headers and two different program main.c files that are each g cassa_us:..np
o o o E] ch554.h
i in their own directory. e
2 0 o o B E] debugh
There is a main Makefile that can compile everything, or | can B pwmh
. . o o README.md
f use the Makefile in each program to compile only its code. N
E] spih
\ ~. There is a common Makefile.include that sets up the toolchain B) touchkeyc
parameters. - S s
E] Makefileinclude

README.md
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The Makefile

The Makefile for my firmware programs are simple.

Each code directory has a Makefile that will name o
target, call main.c, include debug.c from the SDK, and

include the toolchain Makefile.include

The Makefile in project directory will reach into each

subdirectory and execute the Makefile there.

Malkefile
TARGET = blink

main.c \

. ./include/debug.c

pre-flash:
include ../Makefile.include
Makefile
SUBDIRS = %(shell 1s -d *f)
-PHONY: %(SUBDIRS)
-C %
DEFAULT GOAL := all
all: $(SUBDIRS)

print-% : ; @echo %*
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The Toolchain Makefile.include

The Toolchain Makefile.include was provided by the
SDK.

It sets up our CC as SDCC and the WCHISP tool as

well as various parameter settings.

This should be reviewed for the system you are

working on and updated as needed.

Makefile.include

k
i

# toolchain

CC = sdcc

OBICOPY = objcopy
PACK_HEX = packihx
WCHISP = wchisptool

ifndef FREQ_SYS
FREQ_SYS = 16800000
endif

ifndef XRAM_SIZE
XRAM_SIZE = 0x0400
endif

ifndef XRAM_LOC
XRAM_LOC = 0xB000
endif

ifndef CODE_SIZE
CODE_STZE = @x2800

endif
ROOT_DIR := $(dir $(abspath $(lastword $(MAKEFILE_LIST))))
CFLAGS := -V -mmcs51 --model-small

—————— -size $(XRAM_SIZE) --xram-loc $(XRAM_LOC) \
--code-size $(CODE_SIZE) \
_I$(ROOT_DIR)/include -DFREQ SYS=$(FREQ SYS) \
$(EXTRA_FLAGS)

LFLAGS := $(CFLAGS)

RELS := $(C_FILES:.c=.rel)

print-% : ; @echo $* = $(%*)
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The main.c

The main.c file for the firmware program will include

#include <ch554.h>

O the SDK header files necessary for what it is using.

#define LED3@_PIN @

#define LED31_PIN 1

. " . #define LED32_PIN 2

efine 3 PIN 3

In this example | am including ch554.h and debug.h o T
#define LED15_PIN 5

#define LED16_PIN 6

from The SDK. wd;'Fin; LED17_PIN 7

SBIT(LED33, @xB@, LED33 PIN);
SBIT(LED14, @x9@, LED14 PIN);
SBIT(LED15, @x9@, LED15 PIN);
)
o

o definitions that we will use in our code. e

SBIT(LED17, @x9@,

SBIT(LED3@, @xB@, LED3®_PIN);

° ° ° ° o SBIT(LED31, @xB@, LED31_PIN);

l These SDK headers will provide the chip specific sT(Ls, o, LED P
i

)

)

LED17_PIN);

void main() {
CfgFsys();

P3_DIR_PU &= 0x8C;

N N - P3_MOD_OC - P3_MOD_OC & ~(1<<LED3@_PIN);
\ ~  defined in the ch554.h header that we included. F3_DIR P - 73 DIR 0 | (15030 PI);

P3_MOD_OC = P3_MOD_OC & ~(1<<LED31_PIN);
P3_DIR_PU - P3_DIR_PU | (1<<LED31_PIN);

f In this example | am calling P3_DIR_PU which is

P3_MOD_OC = P3_MOD_OC & ~(1<<LED32_PIN);
P3 DIR PU = P3 DIR PU | (1<<LED32 PIN);
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Compile

When you are ready to compile the code run make from the code directory.

SidesDFW2628/B5idesDFW 2828 HHV/code/CH552G/CH552G blink

m

~fOnedrive/
$ 11
total &
-rW-r--r-- 1 richa 197689 2278 Oct 4 2819 main.c
“rw-r--r-- 1 richa 197689 116 Oct 9 88:31 Makefile

SidesDFW2628/B5idesDFW 2828 HHV/code/CH552G/CH552G blink

m

~/OneDrive/
% make
lsdcc -c -V -mmcs51 --model-small --xram-size @x8488 --xram-loc Bx@888 --code-size @x2888 -IC:/Users/richa/OneDrive/BSide
!5DFWZ828fBSidESDFN_ZBEB_HHVfcodEfCHSSZfoincludE -DFREQ_SYS=16000000 main.c
+ C:\PROGRA~1\SDCC\bin\sdcpp.exe -nostdinc -Wall -std=cll -I"C:/Users/richa/OneDrive/BSidesDFW2626/B5idesDFW_ 2628 HHV/co
ide/CH552G//include™ -D"FREQ_SYS-16888888" -obj-ext-.rel -D_ SDCC_CHAR_UNSIGMED -D__SDCC_MODEL_SMALL -D__ SDCC_FLOAT_REENT,
-D__SDCC=3 9 @ -D_ SDCC_VERSIOM MAJOR=3 -D_ SDCC VERSION MINOR=9 -D_ SDCC_VERSION PATCH=8 -DSDCC=398 -D_ SDCC_REVISIONS
11195 -D_ SDCC_mcs51 -D_ STDC_NO_COMPLEX_ =1 -D__ STDC_NO_THREADS =1 -D__ STDC_NO_ATOMICS =1 -D_ STDC _NO VLA =1 -D__ STO|
'c IS0 18646 =261489L -D_ STDC UTF_16 =1 -D_ STDC UTF_32 =1 -isystem "C:\Program Files\SDCC\bin\..\include\mcs51" -isy
stem "C:\Program Files‘\SDCC\bin\..\include" “main.c"
[+ C:\PROGRA~1\SDCCA\bin\sdas885l.exe -plosgffw "main.rel” "main".asm
lsdcc - -V -mmcs51 --model-small --xram-size @x8488 --xram-loc 8x8800 --code-size @x2880 -IC:/Users/richa/OneDrive/BSide
sDFW26268/B5idesDFW 2628 HHV/code/CHS552G//include -DFREQ SYS=166606688 ../ /include/debug.c
+ C:\PROGRA~I\SDCCh\bin\sdcpp.exe -nostdinc -Wall -std=cll -I"C:/Users/richa/OneDrive/BSidesDFW2820/BSidesDFW_20828_HHV/co
de/CH552G//include” -D"FREQ SYS=166088888" -obj-ext=.rel -D SDCC_CHAR_UNSIGMED -D_ SDCC MODEL SMALL -D  SDCC FLOAT REENT
-D__SDCC=3 9 @ -D__SDCC_VERSIOM_MAJOR=3 -D__ SDCC_VERSION_MINOR=9 -D__ SDCC_VERSION PATCH=8 -DSDCC=398 -D__ SDCC_REVISIONS
11195 -D_ SDCC mcs51l -0 STDC _NO COMPLEX =1 -D_ STDC _NO THREADS =1 -D_ STDC NO ATOMICS =1 -D_ STDC NO VLA =1 -D_ STO|
IC_IS0O 18646 =201489L -D__ STDC UTF_16_ =1 -D_ STDC_UTF_32 =1 -isystem "C:\Program Files\SDCC\bin\..\includel\mcs51" -isy
stem "C:\Program Files\SDCC\bin\..\include" "../include/debug.c"
..finclude/debug.c:278: warning 158: overflow in implicit constant conversion
+ C:\PROGRA~1\SDCC\bin\sdas8851.exe -plosgffw "debug.rel” "debug".asm
|5dcc main.rel debug.rel -V -mmcs51 --model-small --xram-size 8x84868 --xram-loc 8x8000 --code-size @x288@ -IC:/Users/rich
a/0nebrive/BSidesDFW2628/BSidesDFW_2828 HHV/code/CH552G//include -DFREQ_SYS=16000008 -o blink.ihx
4+ C:\PROGRA~1\SDCC\bin\sdld.exe -nf "blink.lk"
objcopy -I ihex -0 binary blink.ihx blink.bin
packihx blink.ihx > blink.hex
packihx: read 34 lines, wrote 54: OK.
|
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Upload Firmware to Chip

If your code compiled without error, you are ready to upload it to your chip.

In my case | will be using the WCHISPTool which takes the .hex file and uploads
chip via a USB connection.

%A Open

X series 8 Bit CH55) Yrganize ¥
tion & OneDrive MNarne
Chip model |CHS52 e 7 blink hex
Download config 84badge-ebay
Enable

E

[JEnable long delay time after power-on r

[CJRun the target program after downlo
[clear DataFlash
CJRun 14P IAP Start Ad

M Tumon N erial port download

Download Cfg (D P1.5 (8 P36 (Factory default set) bday-card

blackmarble
BeginDownload

Devicelist  MCU model:CH552—1#d
IAP File

UserFile |C

Diownload(D)
Download record

Clear record

Linked Divic H552! UsSB

it to the CH552G
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O

| hope you enjoyed this presentation and learned something from it.

-- @alt_bier
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