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S ESP32 Architecture




Flat address space vs protected build

MPU vs MMU

Has support for built-in apps by linking a
static library at compile time (libapps.a)

. Very flexible build system

root@vagrant:~/nuttxspace/nuttx# ./tools/configure.sh -L
gemu-1intel64:ostest
gemu-1intel64:nsh
gemu-armv8a:netnsh_smp
gemu-armv8a:nsh
gemu-armv8a:netnsh
gemu-armv8a:nsh_smp

gemu-armv8a:nsh _smp tickless
gemu-armv8a:nsh_gicv2
fvp-armv8r:nsh

fvp-armv8r:insh_smp
pinephone:lcd
pinephone:nsh




Flashing NuttX

esp32 flash

. NuttX also provides support for manually building the
bootloader and the partition table

. If needed, the offset of the partition table can be
changed via CONFIG_ESP32_ PARTITION_TABLE_OFFSET




S 12C 101 crash course

. Simple hardware protocol - uses only 2 data
lines (SDA, SCL)

. Master-slave architecture

. Half duplex - data is sent bidirectionally over
the SDA line
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Address (7 bits) Data (8 bits)




LTR308 light sensor

. 12C sensor
. How to measure light?

¢ O

Lumen Lux
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. LTR308 outputs raw data which in turn needs

to be converted to lux L 06 X ALSpars
Weale = (GAIN x INT)




Char device drivers

Linux approach

4:0 4:1 4:2 4:3
User space /deV/rtCO /d eV/rtC]. /d EV/I‘tCZ /d eV/rtC3

Kernel space open() { Hardware
- 4 (RTC)
SGatilll: SR Hardware
VES || O T N I
S 1 il Hardware
write}-=="""" (RTC)
{
Hardware
} (RTC)

Kernel module/Driver




Char device drivers

. NuttX approach (LTR308 sensor)

.open




S SSD1306 OLED Display

. OLED vs LCD?
. Connects through either 12C or SPI
. 128x32 resolution, monochrome (1BPP)




GDDRAM

Row re-mapping
PAGEO (COM 63-COM56)

PAGEO (COM0-COM?7)
PAGE] (COM8-COM15) | PAGE1 (COM 55-COMA4S)
PAGE2 (COM16-COM23) |

PAGE3 (COM24-COM31) |

PAGE2 (COMA47-COMA40)
PAGE3 (COM39-COM32)

PAGE4 (COM32-COM39) PAGE4 (COM31-COM24)

PAGES (COM40-COM47) PAGES (COM23-COM16)
PAGE6 (COM48-COMS55) PAGE6 (COM15-COMS)
PAGET (COM56-COM63) PAGE7 (COM 7-COMO)
SEGO SEGI127
Column re-mapping  SEG127 SEGO
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MSB D7 coM23
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Each box represents one bit of image data

10



|2C error

|12C data format:

RERER

R HEEREE Flllll | 1] il
2lo1 1110 89 Control byteg Data byte ggé | Control byte g f Data byt j(];'“
||11l|Ex TR LT T RO T T R v ey 118
Slave Address m > 0 words 1 byte n = 0 bytes

If uninitialized, the display outputs
random GDDRAM data

At boot time, the driver should reset
(clear) the display
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